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METHODS OF USI NG DEATH RECEPTOR AGONI STS AND EGFR
| NHI Bl TORS RELATED APPLI CATI ONS Thi s appli cation
w@bk@sosoopF i ority to US application serial nunbRCT/US2006/005459
11/ 061, 258 filed February 18, 2005, the contents of
METHORR| OF FiSdNchOFATH RECFPROR: AFON STE MBh ESFR-IIPEHIRFTORS
THE | NVENTI ON The present invention relates to nethods
of using death regeptep RGaNiSirAREecul es and EGFR
I nhi bitors. Mre partrcurarty, tie invention rel ates
T srerpdsagions iHgingl EEGPEStEucR 48 Apepbication serial
numben:I |1gaﬁ@ﬁ.-rf@°é Lfﬂedj%}:{iﬁaDB5lagOIDS$ aphé besh s tandbfEGHRch
i ni bi tors o _treat varlious pathol ogi cal disorders,
are ingRrRoTAted MEAP A RORGROORES OF THE I NVENTI ON Cont rol of
cell nunmbers in rrarrmal S is believed to be determ ned,
in part, by a bal ance between cell I\Proliferati on and
cel | death. OneFLEER) YF T ENYEREHON sometines referred
to as necrotic cell death, is t |caIIy characteri zed
e RTFECRbI DY TGP oGS |t°d@§€ Fetesth #PhgIftGth some
receptbiradg@n gt e@llkeuldss iamdUEEFR | nlcidrittioast , Ndwsr e i s

partlcaﬂggﬁfy’thepq%%l RLJC.)C% Q.felgeé ?(g n?e@hlodge&% hulxgig‘lgc lEho].ecules

oceeds 1n an or or control
such a$hﬁ§©o?deQ%Pdd?Ré%%nqmePéd°¥oW&ﬁ(ﬂQQ@éFF %R%ﬁh?@l§soﬁﬁén
EGFR ih@hersLes 4o tasat APOPINS pathsBsyi®10disBaddrsEt sakh. as
Bi o/ Technol ogy , 12 :487-493 (1994); Steller et al .
*Sci ence , 267 :1445-1449 (1995)]. Apoptotic cell death
naturally occurs in nmany physiological processes,

| ncI ud| ng e%gxg&&tﬁ{@vgbo%@mqlghonal sel ection
66. : 233- 243

e"system [ftonh et _al ., Cefll
%argfgfﬂl] OTVEP 1 bUSTREFE i gemedshigsbekifyiednterdsis
deternfiaetior i@l gwha , (WI\E%@M ck, bétm@&’n rednoprsl f Betaariobetad

"TNF- b " y ot D imelsY b
cell d%,ag%l ?1111“9 fo%rm gsFth d%éltﬂ g%t) maeﬁdggg%iggg[ :%éja%é
necrotdg- 4@lit| @%arrdl 43| amqaglém'd chw%nyzgénas (algsghologic
form dJeekelededh aeshasihd Gake 0bn&BMdnagandie118RG- 2njury.
al so referred tq 2L, q'r’&TRAI

I d : L -3
1o contraahg {ArSs \PPBP et 1 QPALS B2 s B
which (@lsdly eferceedist onasn RANKrLY gand;or@BDRlled TRANGE) This
orderl@n@r-ré‘!;'}rtnl:ol(l%ds @oﬁﬁf@f! rc%‘-ilt Qe&fn Eié’%ftgﬁ‘lzge@érr-@aw‘%) as

have been i1dentified as nenbers of the tunor necrosis
"apoptogdelr [EETNF-Y -f aRR Ty Of odyt oRipEieqhnedogy, ¢t2: 4@ 483
(1994)6}n@tBQm@f,etBlalqod é@ﬂ&ce’i%%ﬂﬂ%{m&%)(wﬁsh]m dA@lbpaotlc

. .Proc. . t 38 try
o1 et Rfeard By ooG5ES s oy o aidertoffieeity )
includingl epbdyoniBi cleveChpmant, ap@]cldelgBel26900f 19096 e immune
systemVi@¥nele al., cell, 66:233-243 (1991)].

cance

Various molecdules, such as tumor necrosis factor-alpha ("TNF-
alpha"), tumor necrosis factor-beta ("INF-beta" or "lymphotoxin-
alpha"), lymphotoxin-beta ("LT-beta"), CD30 ligand, CD27 ligand,
CD40 ligand, 0X-40 ligand, 4-1BB ligand, Apo-1 ligand (also
referred to as Fas ligand or CD95 ligand), Apo-2 ligand (also
referred to as Apo2L or TRAIL), Apo-3 ligand (also referred to as
TWEAK) , APRIL, OPG ligand {(also referred to as RANK ligand, ODF,
or TRANCE), and TALL-1 (also referred to as BlyS, BAFF or THANK)
have been identified as members of the tumor necrosis factor

A
("INF") family of cytokines [See, e.g., Gruss and Dower, Blood,
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al., Imunity , :673 682 (1995); Browning et al .,
Cell , 72:847-856 (1993); Armtage et a | . Nature ,

WQ@2006080182 (1992), WO 97/01633 published Janeer/ysSmb6/005459

1997; WO 97/25428 published July 17, 1997; Marsters e

85:3378-a404 . (10BN ScBhid .et, al8; R5E28a€199833d. Sci.,

83: 1ssﬁég§§%9°rtde%%r§te@'a[1 BEgL @% 88272 173%‘1;@1 (38640,

‘Hahne
Pitti eg18b. 100 BiedogFhemyn g/ ghdEs FHAcOEh S %@l LY, Wzleym‘gs

al., TWERS{ 7d5;1 splzlbkwhegbgeg}t ;Obeswdidg £9981 . W8/, 1892@47288556
publ'i she y r i
(19531 B R SeE Fous): kb aor o057 (analy B aap e

publisBd: 68014r4998) ; 1Sehndicder /25428 dublished By 17MeHI97;

9 /- 1 h che iche e
Marstel»§ et JJ14 %Zé@ (AP9P) . a'\/B%gﬁS)%éi(o]f_%Sﬁ énl Hich épo‘;!:teskel t

al., %&e&m N2 AP Hi 32#&%&%197 )GD&OPP gah L 4- RREXP.
Med. IllaganﬂelssAp@ayl((hega)}lﬁ Wo@;s¢224:tas gand icApa2ini TRRA L i saad

3 l.igan n r Q
wose, 298: o oL (TUFARL a?gsatmo?@%gggﬁmmsd
7, 19%8deMeote ek %verﬁwm S28502@0 263 maabel; ccHu teffea¥NF I

Leukocfy@@'I BYoD. f )teaki N€sso)[;Seenn&ider M beY, eyl md. Med.

68 995 Pitti ., J
189: 17é| oF75ijw%1rﬁ997'2°ﬂ‘ikhi&a6%“ra¥2%’éoa 19 d@%—%f—s%e‘lbm
274:150,72845286 (1999éd . Septerbehede m@@ﬁll]le‘ﬁheTlﬁEHdllp@ngt fANF -
beta, Q%gbv&&aggwech Euf‘%rﬁpog;#;é-r :Ll'gaﬁ’lgll yﬂﬁgti d_ﬁdanﬁ a
amho acid g, t ransnenbr ane prot ei n.
APOZT-éé”ﬁcéI%bwsd &ER Pr éﬁiﬁ‘é%/ d THERE) dhevsoPEBRer $RA TS £ot Re
involvieal yﬁe@m&tltchbamghi@wynatl c cleavage o f the

ROSAPARRLAS, 2, LAGEh LY AL, 689 QU LI, € fefbdr or
the TNE ysnaly ogf mpélswdu eseo &30l dbll@yf eknsl o fimmunity,

3: 673—%@@2[@.J§§N L pﬁ%\é@alat 8a1h0rrﬁt re0ET | Gredd. UCh i &1 fdd%i-hakob 0
he StI‘UCtUI‘eS ot her .rel ated I‘Otel ns

(1996 ) T nBRE S 6 280 3¢ Nisag. Somrqnticrs b cgabh: Tt gui1-
lengthHyabwiré zseytenael hupaBiAgoBerirBATlY poﬁjp&pﬁﬁ@e 644 a 281

amino <a%990i$ng, I%Auan hlbksn@tmtemF fagid y.Jymaber s

however, f ound uni que structural feature
produgen at ﬁa%mf%{lr @@W%?ef?\"é“ PésFHaegol(&ﬁ%epﬁaéﬁt i BP9 0 o f
enzyma@dehcsediayd dinthbepdmRblioerg d:agelckerutavribigiahe a

s FELALOM AN LA NE L06 DNGIAD hSohporfant Tof

Crystatllaglraphla:,mlengﬁm:g—lu@].p jotms ofJ ApoBLéTRAI@heqqeweal a

homot 14 freri 0832140637 £ £ 000) ol EhQ@tﬁﬁﬁﬁr’é@pgftﬁﬂ? |a|'111dt Beher
Ilteratureﬁthat 02L/TRAIL pl a role in

related SERREHRRIIRIIBACS | Fic Fdi nYOREE biGRne L Sauds (Gadn

Hymow:La:zS e[:h&llnBtBchd:hamﬁ.htr}t,l 39[:688; 644 g(200DhdmasAi2IgTRAIL,

ol U0 AR REE) AR S oy

unlqueEﬁrgru%@ral FEggure 3ug 3t {g«gg)ystgé.ﬁ@ étzs:a:ilues jat
positiPP23Ve8E eadi®Lubdf90-kl@Bec(RONdimer) together

coordinate a zinc atom, and that the zinc binding is important for

trimer stability and bioclogical activity. [Hymowitz et al.,
supra; Bodmer et al., J. Biol. Chem., 275:20632-20637 (2000)]

It has been reported in the literature that Apo2L/TRAIL may
play a role in immune system modulation, including autoimmune

digeases such as rheumatoid arthritis [see, e.g., Thomas et al.,



Sol ubl e forns of Apo2L/ TRAIL have al so been reported
to induce apoptosis in a variety of cancer cells in
W@ 2G0s08901H1cl udi ng col on, |ung, breast, prostatBCT/US2006/005459
bl adder, ki dney, ovarian and brain tunors, as well as
J. Imupplcdnon®el{gbeaRa) &raPaiul Topheemes] afm. [ SEeokimeg. |

11:664Vd-8Y (@59@ Gm%@l@{%ﬁ et Bhtli selp Me%lulor@w fﬂzl%g%s@t
Letters , 427 :12%° kena2| et

al A
(1999)al songjet a3 jnJd-| FRstMed. 1341 :3E35 1393 138991 val czak
gblable FoldakUGE AML/ERAﬁLJI&Zre b@go(H&Q:Q)replée&Be e aI
 nduee Cag er Researc ot 34- 741 99) Mguta Crel 3
TRance SREPRS Tarc ér Vﬁr% Y%f C2BO8T 2612 1998} T BT B
colon ,Le'(uuklem breadt3. pr@8§§ta8.3b4ta@ﬂ999)kldnﬁyet oghrian @nﬁc@raln
tumorﬁesds we@@ Qé%h%éﬁg (]?Q&@nnamém%lﬁ@@ 2 Iﬁyelomapr[gge
. , - 1759 (2000)] . Inh vivo
e.g. 'é”llt}d’ﬁ’e§t|’?‘11wur§'5ﬁé_f uﬁﬁtWeﬁé f iRuR¥Sr &b§geste Rt
FEBS IApﬁ%tréTRAti 121| ane 019949) ;cashkaaitortwath, chemmtiher apy

Inves®) fl%ql {. W%@@B;JAS A gxeLl S:PbStNa 'rglmgéa} L

163 (1”994l Keals@mtaal d fanede &esgpreh, %Géﬂ Res 51993)9
MlzutéﬂiS%-c6é§8 (&999) cafbipnalyansebe@d - 26125URbB89] ; Roth et

chem B| Conm 265 : 1999 (1990j]
E%'n%ohﬂés%&t‘* é)tﬁ}&toﬁ candiCSEeREE - N2>

2389 (rOval; fhimmigel etypks, dppear Naol badsesi stént 1754~
1759 ?é%%t)ﬁ’s' SIIE'\QL%t 20aPY¥s C:S{ ﬁﬁﬁkﬂnéeﬁﬂm %V\%}Eof h%fra

TRAI ena2| zca
Suggest tdapr APe2L/ TRE Lt alone h%t’s lrleﬁ@ﬁlwerdattwat with
chemomc.lxsé@yssf di-feraggechsdgih| @afloéi%ﬂ:f A@@zbhﬁm lanti-
tosis i vitro.in no i sol a
vanor | JKHCES PR 0060 | Rt ddelss, B9l o lous® ShRfe i gt -
supra; @ inse4-&67RY.2008NcesdReml, s69: Na@mealssmmé Med. |, 6

Chlnna% é@sai Zowplra |hoﬂ:1§ eh:el '1eVe§1$$}§ém C@EEﬁhﬁs Res.
econbi nant pr epar ati r ms

Comm. of—?-&l ‘aeRen 9’6rop§?t?‘¥§tr§ﬁ& BPO‘PW c,té(IPeﬁcP VF1EE on

cells dirgeasedrvel susanorahl w©gldss apdependi ng, rbotsexanploe,

apopt(%hst 'lﬁdfiéf? o‘é{‘gy‘% %.rer@Qj?r?r!:Ce%o%iE 29 Jmlecyl &, PII%AIL

triner content ee, vvrence e

[Ashkmzur ethMel-, supaps efatzraghetEalt orsupradgly Jo3yg al. has
reporf{DQhht & &Whl@'tldn_né\laﬂégg%d'\/aglublé-ejotxﬁlr O'EOA;IBJS@_,/T(I;AIL
anas

~ 386 (2001
mduc‘?‘g&?toipf:if’%s 4 da&e é\i’trho’%‘%?& G g?ﬁ?'\'!gﬁméi‘ﬁ‘nl' y‘Pr‘b‘h OxPR2
human a,hepaeotypes | ITd rangsheniNameepred el & 56wh662 (2600) ; see
t L QUS) cel ast t C
a1c0, WEIRBSILBBIRCE! LG s (0B RSt xcTR8 ot ERERLORRac
certajj gqoppairanty dporenh Hem@pérfﬁ:&,w% 155t NaFHelTNerms of
biochdrhigandpasse feceptan Bamdg@&; B@M\Wﬁmeshﬁfmliﬂ@é/ased

versué dneortmla Ied ﬁet %e%nfi:&e yforzrfenbers has b r

el LT RSt He SEPRETY uiSr SSRERPHS (- 3é(:%gl)e P PSge'?/rér al’*
absengd ctfhg TNF rflcalmdu}e, zinc content, and % trimer content
[See, Lawrence et al., Nature Med., Letter to the Editor, 7:383-
385 (2001); Qin et al., Nature Med., Letter to the Editor, 7:385-
386 (2001)].

The TNF family ligands identified to date, with the exception
of lymphotoxin-o, are type II transmembrane proteins, whose C-
terminus is extracellular. In contrast, most receptors in the TNF

receptor (TNFR) family identified to date are type I transmembrane
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cytoki nes, including TNF- a, Apo-1 |ligand and CD40
| igand, are cleaved proteolytically at the cell
W hag®w1s t he resulting protein in each case tB@EI/U8100§005459
forms a honotritneric nolecule that functions a s a
proteigsi.ubfle kytlokibge TN NFJaeCeprdr réeantioy frotbis dowever,
homolR}yS @dHsHaF1 84 %ea&&@ ﬂHuﬁh@Olnbé&}b@@é INast 8cEL! eASR malnly
sol ubl e {)ece tcc)lr eE!r;&%t' can_function as inhi I?:J (r]_1
in theexrRack epeoki h 'Pan V2L °fable dittci68edY a
cytok:L—FM.;s r@ﬁ@m&bfngf @mrLu nerlar 186684 rad @aas1ifB, [Ran
1 113 <51997)]

Clea"%ﬁ&ﬁ’{t%al%l%ﬁ?a% é‘%ﬁ%‘él S8Rt e dth a%ﬁg%%n@agasF%m
in eadf cemgagimirdily Celhs suilcinderapgaratmideckan etatal

clas ie r' h
ronct ShROLESY oMUt L 08 | Y80 L0o0RR, SSRERLA A0 e
also lhﬁuallysﬂ%m\t@éi proggoLigyg: ﬁgzx te oo eamsd SParP R Bficeptor
ECDs tSsalte&gﬁ furdhh on845- B8 Hit394) of arkd hegnaBL espll Sk ines .

el eve

t L/ TRAILL i
48871 Fod' [aBE H1Ec00 0pon BE70S FOBPT SHEU NoDERBET 10
referrk@D80 WEOBIREI6AQapubt iashed S8éptesrbed7624111908] (199Vhat

The D@lv%%ulrgpélsteré?ftgr Egﬁitgzﬂl as c?@épiéémltla%egltﬁod&ﬁﬁ.@l capable
alternatlvely referred to as 2; TRAIL

of engpgigs. th3, cHAPER1ciqRIFHEATGFIR} LL%F%l [%cr”‘éat%%‘ﬁce%osﬁ fhat
DR4 is be@déﬁredatcmbe a ZecdPDr G96 (A A)gandhlkezak £i qlo-2,
llgan%e ¢y, JL6: 5386-5387 (1997); Wi et al ., Nature
neti cs , 3/7:141-143 (1997); W08/ 3 X986 published
Adglkerizen ¢How: - EBRIANE97 HiySlehadl Ot Wier and, PAYE:
, SMRS/A66437 pilsl- ls@hedlm)ob@hoeﬂer m?ecu‘i@ﬂé%é% to be

hed, Ja 9/ 09165 pub] ish
: recé??*& 375 eI BRhe s ST 4 DR S e NP R 752
publi=g@0 Novelbdwe 1DR41992DR5NQ933/|4QSBBtB@th:@h@dnSapter@er 24,

1998] CYeRkaRH Loieat B dopmin And Qsem@@p@m %agfaﬁécg&@ehng
apoptosis . The crystal structure he conpl e

alterl?%ﬂ?f@&ybﬁ?%‘é@ﬁ%ﬁﬁ 2% /ARl gﬁﬂIIE)FESr |T§6de§%’?$%e€t?'| RAPOS,
TRICKjﬂwmwaZEmt[saﬂreatoﬁ/bétemm arceekl Bidh.; 56365716461999p7) ;
further of . re I 'd i ed. TNFR fam
Walcz;}{ L‘L‘ rg ar r’%é% _‘%8 gg%;r)e’cgmt oE =5 V\h%&
Sie_ne_t!&?% Bel L eyt X d 1PARLE |W8d3§9ﬁﬁhﬁ>1m1t1§r1'§d ﬁva@hseﬁr 20hano98;

EP870 téﬁ”%@ﬁ@@éﬁe@bc&bﬁ@ﬁ' 1409.1 9bRI; Swes O danCbyugdessHdRoctober
aI SO, I red t | T or TRAIL Pan et al

13 SRS ELIS0 0 25, TR D LT 8 ARG LT &
publiSeiceebrypad7 25,818982 WEAIATY 91 Moalrilsdued Boreh 11, J999].
Like r§l4°| DRthgn reepto%rzéd gg“’&?nt%%é@Qg%%@c%?f)asm%Qhagég?rdo%talﬁ
and bwpiabﬁ:@p%%tsllg@@léﬁg apqptosEgp T%d:rystﬂmstructure of
the condplieh- $dAdd REweeanSoMumgkehsapayd os ab desdribed in

I .mmunol 0] 8)] d so called
Hymowj]rﬁUﬁ[BD or’ Mst—e?gge P‘E:I--\)<?19(9%&:11rr Biol. , 2
A1008: 10060 ;reRgntdy ddentiffFEBSTNER tfamygly #Woubers

are refbl4d to as "decoy receptors," which are believed to

function as inhibitors, rather than transducers of signaling.
This group includes DCR1 (also referred to as TRID, LIT or TRAIL-
R3) [Pan et al., Science, 276:111-113 (1997); Sheridan et al.,
Science, 277:818-821 (1997); McFarlane et al., J. Biol. Chem.,

272:25417-25420 (1997); Schneider et al., FEBS Letters, 416:329-

334 (1997); Degli-Esposti et al., J. Exp. Med., 186:1165-1170
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(1998); Degli-Esposti et al ., Immunity , 2 :813 -820
(1997)], both cell surface nolecules, as well as OPG

wQ Siogoswts et al ., supra ] and DCR3 [Pitti et BECT/US2006/005459
Nature , 396 :699-703 (1998)]

, both of Wh C
(1997) ;SaﬁﬂE‘Meﬂgkcs'u}ia@bye o gtleind.: “quj_% Ok Séjba 968)1 and

0 g thosedeeept maSrsrtﬁfrer eedal o durPeRl
DCR2 (9155’%2 fge%%r 02L/ TRAI L <H:S be ieved tosaciod. hnaygh
Biol., tméOQérro%@rrla?c?é) 1 et Y & eptﬁee—\%%ﬁ—a—n d DR5 to
(1998) A AL e mafﬁffl or gﬂm_zan_rngzrtﬁa&igroyéé%?”ﬂhe bo;:end
cell swyifage T mo %% es, aé\]ﬁg%ssp @@ Sim et€al., sSifina

446 997
pers (it kg, abot mWeang_@F@%gﬁ “(il.%%%} ,aggggo%w% gﬁﬂ%h are

de At LYot feecr phdimrrand het i hesn mgppheed to bind
Secret%élpopsgjggrgg |%|Ct)| ator , }(\:@ se-8..t hrough t he
those mﬁ%&@ﬁﬁeﬁﬁﬂ &°nPh

dptor no ecuI e referred to
ADRA MOrid peKiscdkelo ectathroughfifi F? surface

“deathmée%efé:l 620?5%0%?3 ’DRgp{:bCé‘c@lIva%le casﬂ)&&ﬁkﬂ,l toyt enzymes

Bodrer et Nat ur e Cel[%f{
that cdrry 24 2248 (2oomrqllulph et ?J‘ﬁﬂ:ht BT % th
Salveséﬂe aéf’]d DeR21r esepiar g4do(nea7)9i. gnapozapblma@g §1ndll’l9,
rtain_antibo d| es whi_ch . a be DRGI t i
both DR&cBPE P (FAVe “HEEH eBoP?bQ hBenbEe BNy Ok g

in the literature. th
and aceXagpley tant epbRYosid iibadii@EoHi rESPageT d t E

death Ei%%%@t 0% ANd A3y Q@aﬁaﬁnmeué@um RFoptolli ©o act FRPRYMPF-L

alrn mamal I an ceI S are d & &t \1\0
[KiscH8/A3768al pubiTeRaHY 7 437 %9@2‘6‘&2 08%5349 >
MI |1§he§19Jgﬂ9y (kﬁooQD(I@JdrrM@ 08/ 666 ust

’ Sslro Skifhhd beest ahe. DcR]1 and DcR2
2: 2411%?8%) nzgé{; 5805 (1999): Chuntharapai et al.,
receptbrs ldonunol Slgna]!—BeP%‘Q@lSWSQS (2001); WO 02/097033

EQPLéﬁb%t@%eﬂeerwxﬁch 20A2; tc\/\raresbaa,z@@W/oan@Pﬁsﬁ%%eptors
VBy 22, 2003; WO 03/038043 pub MBY  8ant 2008, W
have Igpgn/mMsEPeEsd piibif % Jdtﬁaac%ep Zg%%hé%ertal n ant i |- DR5
antlb@d’iiésb(aﬁjxﬁﬁthdvtm |tiblee?R4 er%@@ﬁoaeeerlu%"dmgs 8E°nG.C o
98/ 517 3@92 shed.. ugﬁemaral&an $998: Grd PEpthiled din.
apoptotiqy achy T 162: 2 605 .(.1999) i,ka pt hed
e.g.,all0 INATGEE %%lllsherl A q‘%% %8%/‘7%@45 P Biere

ander et al
July M, %ddmdﬁb b@/(ﬁR&G(lTBAbLlﬂeecb@mgpsg }4,5@1[9!9,3333%%63 [fas0,

2 NG P e R $%§gqga| e
ChuntBengpes sstomIVbndel BBIOAnt | Hofti %S 1 %é

ers
02/o9§§?§3§%%%1%he€ﬁﬁgﬁem@nfzf 2é\d):b,ervtca 03(%&3@%);%%5%@ May
u I she
2, 2§@§I:|‘§Pre9j3 ‘%d%‘% tlzg\réé cggt al/n *

publl%lﬂlbﬂbmaye& Immang Ay P PBEL A DR Cafd eV oS

rec ors haye_be daseh iy bedoisaehed. JoveriBrpat eh$o8:
been (%Qefgf gg% szsde ungﬁbZG §’2001 b Jor (éggewleé/ﬁ&fawghgt
Grif fiNB feamalty, of- ({WHQ@%QS 16332PR&T$609°

al., Nature Med., 7:954- 960 (2001); Hylander et al., “An Antibody

to DR5 (TRAIL-Receptor 2) Suppresses the Growth of Patient Derived
Gastrointestinal Tumors Grown in SCID mice”, BAbstract, 2d
International Congress on Monoclonal Antibodies in Cancers, Aug.
29-8ept. 1, 2002, Banff, Alberta, Canada; WO 03/038043 pubI.Lished
May 8, 2003; WO 03/037913 published May 8, 2003. In addition,

certain antibodies having cross-reactivity to both DR4 and DR5
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receptors, see Ashkenazi and Dixit, Science 281
:1305-1308 (1998); Ashkenazi and D xit, Currj Opi n.

w@eziob/o8ioes . , 3JL: 255-260 (2000); Col stein, CupPCT/UBI006/005459
., 7:750-753 (1997); Guss and Dower ra 2arbcg
receptd\!%g&bae Keednd d,es@81@5@ B86% ( £997) ; Uﬂ.@@l??PE 61°%°>?

104 87-501 (2001) ;. Wal | ach, TNF Li
issued %”-“FNE&E“— ecelg)t or Famlies I gand and

FAC el e oy €8 sthp Jgws L3771 19 ﬁ&@geng{sﬁﬁﬁ{ g’?ﬁéf
receptcgé)vvtstéel:ﬁgltﬂ@énalﬁc%ﬂtiODJ.;(ﬁGFRElesc , IEEER08F 13 % Qtlyag) ;

Ashkenwg: )(gﬁl%gl ngllié,lr 4 urr %nuxy @Jllgré.oL\MLh fﬁﬁtz@s rzeoep:tmos i

Al

Golstedhf f@mant Babl o;1|7b2|r$@I g@l?\?dﬁ%‘%ﬁ?l Iﬁg’tl??r/aﬁ OwFrt hes%——su +2
and Nagg‘ga?ptc%ri ;g—g:%?i—l%soq%ygﬂ virdcxpeeyferc dli.gagdll

N ey ng.in he
104 : 48Beb Week? 908¢ & pFat L 3t | ;Nﬁe{rﬁgean%,r aggnﬁgiﬁgﬁgsﬁeéggﬁtgfbr
Famlllj%Ht' Opéﬁiimaéyizaéemmf Athéeniq Gyiene  KPFIRE 34dréith

his activation triggers a cascad :
2000 e of intracellular
( )si gnal i ng pat hways involved in both cellular

g Lol oc/ions ol s oo
el

type %hF%r‘f%ﬁﬁﬁ J(lnaﬁcl g(mlia@ c&ER ét%g&ﬁ'\é\%ktorl\@ﬁbﬁp&gﬁ which

play dﬂrﬁ.eﬁ:thy m:pJe|scag_@dq l@éF‘FUI%TrO"TtIhansTibFﬁ%‘ien ia hon, and

surv:Lvn mber A%ftlbg% ar=td gﬂﬂaré(él eﬁec&f;ﬁ:oassmmtcgdlw tqq:curs via

aberrant or overexpr oE And/
speci biverldgpreés §iBRAi v ﬂess"‘éﬁéc?fl ¢ ggands cgf homodimerd zation

petwedd ansf sEaaPrgr owtfarfidet or - &EBEFFi ck, withed pappseavent
autoplicgfgi’xorxziéyoxg6 ggdlthgah% iro@ﬂ% De]aﬂmaslent doranicol This

| onp
activideimat dlripgess; 29 cagggo‘legg;% 1n ’ (_E%l\}}éarlre)e(%:fglas Iqlgg athways
:anolp?& NiAS %@Ehatc%d_ 1w &h @Iﬂohﬂf/@fa&aopr oSS @q/ﬁag /%I?Tbg}nase

hunan cancers ,..in

e b BLT i 071 o RRepREe shonsee. | [atanees

this V\Aftahlbpth thenstiesi sE§ARe and aHE%%'r PG hof e LeHTeE Y

:Lrnplzl.sat'c%l eﬁ@ﬂf&f ﬁea%s:lﬁggrgat:ﬂ& 221-8; Veale et al . Br
The ncer 1993 ;68 :162-5) . SUWARY OF THE | NVENTI d\|
a“pofptpr e?:gr%t nl]:%ﬁ_ﬁ,tahog Qr OVIJ.%’%S SRt %%g§c9£té;‘djhﬁf\ﬂi Nperrant

nmprisin
or oSdickpgebksom bh AGFR fagdt/px/eoaﬁ?é@fﬂre@rs:tgn Qtt' "Becific
receptor agonj st .and

bipt 0
o S TR LB S o e
1991, lav.et7hes; ewmbﬂjﬁa@ﬂtis anfePeayyr eIrt}'r N iwseL m%?égds ?‘% 96;
SalorrtE)reatl 4 ng, di Sg£9€f§e§u‘éaca§ g@fgesl LBog; Memealp32) .  ECGFR

|S|ngamn|ster|ngto Sa]
overexprestiof ]@@%thaﬁq-rbéses&psﬂ.até@%n\f aaﬁlgr%ve%%:%zg&tdé&% in a
numbéxnth” th%&an cancers, including NSCLC. In some instances,

overexpression of tumor EGFR has Dbeen correlated with both
chemoresistance and a poor prognosis (Lei et al., Anticancer Res

1999; 19:221-8; Veale et al., Br J Cancer 1993;68:162-5) .

SUMMARY OF THE INVENTION

The present invention provides methods of enhancing apoptosis
in mammalian cells, comprising contacting said cells with an
effective amount of a death receptor agonist and an EGFR
inhibitor. Optionally, the death receptor agonist is Apo2L/TRAIL
polypeptide.
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In further enbodi ments, there are provided articles of

manuf acture and kits containing, e.g., Apo2L/ TRAIL
wW@oiogpggpts de and an EGFR i nhi bitor useful for PEEUS2006/005459

treatment of various pathol ogical disorders . In nore

par otleart mmbedboeiifonttyerbusreinteyidefi ne¢thadsorg treating

dlsor&@@er elen Lbelfs ke @ﬁoalmatlhecéﬁﬁmn@ga@%ﬁﬂmt@ﬁng to
np05|t|ons and meth A net hod of enhan(:lrﬁ,‘gan

said ’Eﬁ‘ﬂﬂftloélfls Hredneeo F‘m%?% CfFar‘Fn’?éFPaﬁe%eé?tl% 2gohpth
EGFR £xpiasiteg.said cells to an effective anpbunt of death
&ﬁ‘?%&%@{examﬁ%éimé}{k% E@ﬁRlc{e ”Qreb' L9 a8a dar'rél%l'é%t fed of
erern sai'd sTaré expose sequentlally
manufa et yriee agdaH & aeaprbringord -st- ,ahEOIIWéPRE@Rpth@m@e and
an EGRR -inM8:0Bthetdboh ebal Md crdhRErE Nosalgietl! Sa@®ogical
ai g%Posed to the EGFR inhibitor prior to being expose
18OT¢Y %'he death receptor agonist . 4 . The nethod of
Ghamord pansbientan sdicdideats, riegeptichoagohinsittations
I.SES L I
there%?ﬁﬁ%#%g’aaﬁgﬁgﬁﬁgggltﬂ@ cﬁégg?gseié% 1&&9 H8$$6§£élons
and methadstaneously to the EGFR |nh|b|tor and the death
ﬂeCeptm&thﬂﬁoBESénhaﬁilngTB§o§E5§MEjﬂﬁfoﬁéa$fnﬁbne whgh&l 3hn
cellssqéd deat h_recept.or a%qgl ]J]stg DRA %@lst ant|Qp%%
B+ agdﬁ St° anP?bo T5The Wethod 6 Vel A
deathWh%ﬁﬁﬁ@rsaﬂﬁnﬁﬁFRndnﬁGﬁRFuﬂnhagorhe general fornula
Iwherein: X is halo or hydroxy; mis 1, , or 3 ;
each Rl is_independently sel ected fron1the
Gonst &% |“i?&h8fi Ry dF-Ggeh T hERer IR drdty oo Jy%lr%?y&ﬁ?ﬂ%“
sequegiatdddyy fonthe gleagbamedempiogr wigendet an&uumﬁ EGFR inhibitor.
| uoronet hyl, and -(C -C4 al kyl ene) -W (phenyl)
wher ei n VVIS a single bond, 0, Sor NH _ or each Rl is
PndePehdsttrd sBl ektiay 1flr8H‘FF@lfaﬁ@1é1¢@415alaré§ﬁ exposed to
the ESHIDSInH:BEE6r Pricane, b¥hes eixpoB8di to seleeakadnhf rarddae
roup consisting of R5, -OR6, -NR6 R6, -C(O R7,
5, -OC(OR 6, cyano, A and -YR5; RS is Cl-C4
al kyl; R6 is independently hydrogen or R5; R7 is R5,

4OR Blc -NREBE of AcdSinsel, e%@ﬁeiﬂ QiR BEL I Meptor
hol i no, y‘;g;/rrolldlno pi_perazin-I-yl,

agom?‘fn Sisge 2&4@&#80&"%%““8(01 C al kyl ene)
(CX2H) , phenoxy, phenyl, phenylsulf anyl, C2-C4

%Lkegﬂg’mé%ﬁgd'ggnéfgﬁm 1, wherein said cells are exposed
simultaneously to the EGFR inhibitor and the death receptor

agoni

agonist.

6. The method of claim 1, wherein said death receptor

agonist is a DR4 agonist antibody or DR5 agonist antibody.

7. The method of claim 1, wherein said EGFR inhibitor has

the general formula I
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al kylene) C (ONRBR6; and Y is S, SO or SO2; wherein

the alkyl noieties in R5, -OR6 and - NR6R6 are
wopitcosmils y substituted by one to three hal o PCT/US2006/005459

substituents and the alkyl noieties in R5 -OR6 and

-NR6R6 are optionally substitut 1 or 2 R9 groups,
and wherein the al kyl noieties|of +@R°mpt i onal
substituents are optional Ry s istited by halo or R9,

ct eroatomd are not attached
each Rl is independently
nNm do- (Cl-

with the proviso that two h
to the sanme carbon ato
sel ected from - NHSO2
C4) - al kyl sul f ony(Rim-ric mi{do, benzenesul f
onyl am no, 3 - phenyl | oxopyrrolidin-I-yl, 2
, 5-di oxopyrrolidin-I|-yl, anoNRlo (C
2 4) - al kanoyl am no wher ein R0 is selected from hal o,
wheretdR6, C2-C4 al kanoyl oxy, -C(OR 7, and - NR6R6; and
wherei n said - NHSO2R5, phthalim do- (C 1-C4-al kyl sul f
X is loriyd ami hpdbenzan do, benzenesul f onyl am no,
3-phenyl ureido, 2 - oxopyrrolidin-1-yl,
m is 2, ,dicexepyrrolidin-1-yl, and RLO- (C 2-C4)-
al kanoyl am no R1 groups are optionally substituted by
each lg Q% gn&é%ﬂehiﬂ@ﬁt&lé&%ﬂe@g&ﬂt&% S;ﬁb@ﬁt %Jlrﬂhﬁabﬂ

A cyano, net esul f onyl - 4. al koxy;
anF%erRl%F'SU Ydd?oé‘yt' Egﬁr ﬁ??lﬁmfyhe B¢ gfr:ans
baanhdofo t eyias e ca/tam@chedlfblcfmmtay& Samertd€r edter i ng
%‘ig&%@&'— —Qéh%rqg];) 2 HeLeLORt OB, %@‘Lhr@% eghdd, 0'@5‘ Og, oS NH;

ogen or Cl-Cg al ky optlona y

substi tute ub ituents.n n
or eadhiBot B TIBAAETS Y LG 5 k%a h ! RS Cand Yacors
suhststliteai bg aﬂ@lnce,aolheﬁglnsRl n@epeh@l@?ﬁd yrfr§él Ble¢ exFoup

%9%&49&%&%%”1%5 halogs , hygieoxy, —@ ot ,al-kybr® - NBER6) RGN
- C4” al Kox

erein the ai’kyl nojgties
Cons mioy berel , the al kyl  oLeLles, oS24
&@h&bgémeﬁ ®°} rdepenefent-by’ sef e@Ré{f f rmmshadedecCrd (From

al.kax d, R4 _irs 49,
@ellpﬁrydjf ﬁ?%ph gag'éci,n%?fol@@ jn%,r glglle?n g%.?d %Q Qh-1- 3{(1
amlrienalwygubérpymcwﬂyyﬁydrb v ~Co GREY1gReL i\iﬁ%’aﬁié
ph-giﬁgxge thaedyof shadyshLranhel et csallkenGER dmdni-bid, 0(134

heny] 6en/-Db 2-neth h
b A ISP S pol Bl d 2 pRRO e Dort
wiegleei as st R EGRR®i ahd biNRIR® jasr<T apt eord 11y subgtifqyed by

tehgg of - & @a%lsubmq{@n@ssﬁh@ iﬁﬂao%.li'i{ Mé—létﬁ.e% in R,
fragment of the pol ypeptide of SEQ I D X he

11.
ERAGRR I B AT S (28 e Sup 96 Tial 97 2

groups, and wherein the alkyl moieties of said optional

substituents are optionally substituted by halo or R, with
the proviso that two heteroatoms are not attached to the same

carbon atom;

or each R' is independently selected from -NHSO,R®, phthalimido- (Ci-
C,) -alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-
phenylureido, 2-oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-yl,
and R°- (C,-C,) ~alkanoylamino wherein R'® is selected from
halo, -OR®, C,-C, alkanoyloxy, -C(0)R’, and -NR°R®; and wherein
said -NHSO,R®, phthalimido- (C;-Cs-alkylsulfonylamino,
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fragment conprises the extracellular domain of the
pol ypeptide of SEQ ID NO:1. 12. The nethod of claim1l

WO 200608BiI5 said death receptor agonist is an PCT/US2006/005459
Apo2L/ TRAI L pol ypeptide variant having at |east about
Sevganido derdesesubivey lREeRe| t3-phiepilpheido, 2-

%&bbﬁﬁﬁ%iﬂiﬁr 1domRi N, 0fai SEQY R dNdinl3 -y TheJiekhad «of,) -
thg O wher el n said fra rgent rcfn?z nprises am no aci ds
I ad‘fln§E I BNES| 279 £PS B ey P Tr-takr g Py 2L or 2
whee el tusdisd mpeamcalaawm valéadd fasmahal ®ast; -apeukyl,

m [ n i dent i i.f.h the
g)%%@rlgce %eg er?ml %%d %’Q DgTy\bé%} 15. The et hod of
claim13 vvher [ 02L/ T I fra ment conpr.i sin
or tW%lrrflél ng= A&y arfl% g@ﬂa‘iﬁge@%@ %P%‘?(etd’ gg“&ﬁetlgey
erendteaqguldy ébhybeane @I-yﬁcmémlé% xrmlgetblehtesan]LﬁdeA 1or 2

%EQPgaégmst I528LLPGs & RLObI f 87ald g disorder in a
conprising admnistering to said mammal

2 2/TRAIL nhi_bit or thod of
o 5o BREHLIEAL o0 AN oI A o R R o
sHRE bl turntar énddperistdyedesemad dreouBhio, I8-Cdhkékoxy, -

fRtRFOda0h Cd@km 16, wherein said Apo2L/ TRAIL is
adm ni stered prior to said EGFR inhibitor 19. The
; {re d 3l I d E hi bi t
R S s e e AL
Bﬁlei arrirPxhefeit %Ja}fﬁ:prﬁﬁlﬁ er abd V@ -@i sokgay , i gherein

€aBCeIky 2 lno:LEBEegg&ﬂfW%l@f RC |®oﬁbg Oz E%!t%.'oﬁa@ d |
cancer, i.s ted fro oup onS| sma
SEeFTH 1futnegjjlsg Incef® héH S% tcseIJ1 Bﬁﬁg%%tﬁg’elsel%if%‘ﬁ
éaﬂmehalq:,olc‘@f@caﬁtomnezw RGan@InquﬁmEatami cancer. 22.

The nmet hod of claim 21, wherein said cancer is colon
R? is @aﬁlderQr codearr@ayab _RANQesme isMRH i6eh{datdiR@ 6aneslc; 0f1kyl

I 6 h ¢ Clai
DR e R A Rl ar B8 TR Capoht -of 1 ne

general forrrulal wherein: X is halo or hydroxy; mis

Rl is independent|ly selected from
%he gr8Gp™ %%h%q é]%l g HF %yd’#&ﬁghn ?Pai'ido%g CR§atehdpitor is

N- (3 - dpjdmod paannb) -6 ,Jabbe Xy, netittoxge tjoan) -di rREindE€l deymine .
cyano, trif luoronethyl, and -(C1L -C4

9. The method of claim 7, wherein said EGFR inhibitor is

Tarceva™

10. The method of claim 1, wherein said Apo2L/TRAIL is a
fragment of the polypeptide of SEQ ID NO:1.

11. The method of claim 10, wherein said Apo2L/TRAIL
fragment comprises the extracellular domain of the polypeptide of
SEQ ID NO:1.

12. The method of claim 1, wherein said death receptor
agonist is an Apo2L/TRAIL polypeptide variant having at least
about 90% amino acid sequence identity with the extracellular

domain of SEQ ID NO:1.
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al kyl ene) -W (phenyl) wherein is a single bond, O, S
or NH, or each Rl is independently selected fromR9
W@awe 90! al kyl substitut ed by cyano, wherei NPROUB206/005459

selected fromth roup consisting of R5, -OR6, -NR6

RE; -THeopRtRod - aBm 1OC(Q)REn 69hhoiTIIMERE CoHmEEises
amino RPrilds €la GhialdeykirgRep i iindependent |y hydrogen or RS;

R7 is R5, -OR6 or -NR6R6 ; A is selected from

pi peri di no, norpholino, pyrrolidine,

44 Ro-THeperalodt-¢£ laimnidazdlerkiyl sadd pywa2ddARRIY|variant

as a ( gn Y |

s o et PG K S T g L PRy e

eXtra‘{@)lNﬁEG%dOW ?Ei §EQ ID49:1or SO2; wherein the al kyl
rml eties in R5, -OR6 and - NR6R6 ar e optionally

|tut y _on 0 hal.o substjtuen d.t he
}L $o1°e P‘gs J?ne"ﬁsl tl%‘—'{6 nd ™ nNﬁ@h% Aaﬁaoé%xéf%ip‘gﬂaﬁﬁﬁment
comprwblszt Anite@ddiys] 104 - 28 RPIISEAPED B0l visedéiked e ahkybr
fch$Sed c@lol‘@bt@ a 1%%Q§Eét uents are optionally
mere isgl}g%tlﬁu?ed %l%) hal o or)nRQo Wth the proviso that two
heteroatons are not attached to the same carbon atom
@6 . eak melRhobisof neeperident | yrskl fectedvé rdainoNEsORR:,
I | sulf m m_dq,
marma ) AT spimnrn et il ) i) G0 wR8an PERATLAR: o
EGFR bgdpgrrolidin-1-yl, 2 ,5-dioxopyrrolidin-l1-yl, and
Rlo (C2-A)-al kanoyl am no wherein R10 is selected

o G T 3 VR R e e o

EGFR int@hisbkydsulddomnpianened mzamdwsly
benzenesul f onyl am no, 3 phenyl ureido, 2
-oxop rrolldln 1 yl, dloxopyrrolldln "%, and
{ I&lr‘?d*y‘l éspl‘t’}i*ﬁfel?f §rodp¥P RAIL is
adminﬁmelx@:ﬂabk;/oas Ltb:StsIatLdt Bdrbyinhidttdr Substituents
i ndependently selected fromhalo, C-C4 al kyl, cyano,
nmet hanesul f on and Cl-C4 al koxy; or two Rl groups
aPe tﬁk@mq@gﬁy B&r Chp i the whaFHIhSAHiE WRFR hinthdyi tareis

adminBddedehegdrior fy MadaSafos®mraned ring that includes 1
or 2 heteroatons selected fromO, Sand N; R2 is

hydrogen or Cl-C6 al kyl optionally substituted by 1 to

30subBts tmeghts ohdepemdenthyresiel eetiddpfelimeraltdye Cl- C4
disordd XY cancdROR6, and -S2R5 ; n is 1 or 2 and each R3

I's independently sel ected from hydrogen, hal o,

hydroxy, Cl-C6 al kyl, -NR6R6 , and Cl-C4 al koxy,

sher ei‘me mehaakyf T st pes ﬂﬁexfaajnds%dg&éhtr& dk€selected

tion bst.ituted b Q3 substituents
£rom (e, epen lT?é)jlSzcé}ln‘g\’c?eds E%r/lom al oy 8- koS RR6R
cell %quqganggzpqqohgmdpancer, colorectal cancer, and pancreatlc

cancer.
22. The method of claim 21, wherein said cancer is colon
cancer, colorectal cancer, small-cell lung cancer or non-small

cell lung cancer.

23. The method of claim 16, wherein said EGFR inhibitor is

a compound of the general formula I:

10
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R4 is azido or - (ethynyl) -Ria wherein R11 is
hydr ogen or Cl1-C6 al kyl optionally substituted by
Why@e o915 - OR6, or -NR6R6 . 24 . The net hod of PCT/ab1004/@05459
, Wherein said EGFR i nhibitor is N - (3-ethynyl phenyl)
-6, 7-bis (2-methoxyethoxy) -4- zol i nam ne . 25.
The nethod of claim 16, wherein| sai inhibitor is
Tarceva(tn). 26. A nethod R¥_t tk}g cancer cells,
conpri si ng exposi ng mammal i aff can€erricel s to a
synergistic effective appunt lof death receptor agoni st
and EGFR inhibitor. 2 Nod of claim 26 wherein
sai d death recept®)m is jan anti-DR5 or anti-DR4
recept or nonocl onal antN N728. The method of claim
26 wherein said death receptgr agoni st is Apo-2/ TRAIL
pol ypepti de. 29. The nethod of claim 26 wherein said
wheregancer cells are exposed to said synergistic effective
anmpunt of death receptor agonist and EGFR inhibitor in
X is hayo. %0 hyfReYiet hod of claim 27 wherein said death
~ receptor antibody is a chineric antibody or a
m 1S huyr@Aniozedi;anti body. 31. The nethod of claim 27 death
receptor antibody is a human anti body. 32 . The net hod
each Bf i@l ahde@édshengi e sadtbdlEabh tREepiRpb gAML Stincs o@n
Ih¢ch cks Mﬁth nore_t han one 0-2
%gggg%e\gélt%orﬁi}%%&&%‘ ﬁ% Bt cFA T 2% v%erégl n
élé%ﬁf@er‘lr@éﬁPs %Y@Q)oltémf taprcwrethell) sand ol Ghectaal

caARgeen€e!d-SpnsARl ) -BRlde ihURYi £aNGEMEE! bSndS 0, S or NH;
non-smal |l cell lung cancer cells. 34. The net hod of

or ea@ilafhlnﬁg61£&gﬁeggénga?péé%&%defp&ﬁI}{’ga}lﬁ‘ec gnca?'ﬁ‘ cell's

one or nore bit or ent s
FEPRBYC B P Fﬁ’%o'f MW@Fnc%nﬂlsl §Ph@c‘@épé§pmgthﬁaroup
@@hbsstnxfaﬁlaflommﬁsaquﬁhaﬁnethoﬂRbf &h@kh126cwbﬁﬁ%ln

' ti bod as 5 T t bi ndi.n |t
Welon w5206 5 v ok SRR 8y P R 3y
WﬁéFGGﬁﬂéﬁf@FdéﬁthSr%oeppBr<ageNR§t bsAewpﬁeégededminpm
rpﬁ@@ﬂbdiﬂﬂﬁt mBQﬁﬁoﬁﬁ{cL %@/E@@ﬁ.@@ll{d‘ OLD hh-ep:@{e@élgln 1-vyi
consi st eas cell and E . coll.” 38.
THe ﬁ%?%ﬁ Ygf’ ér%ﬁ’ﬁdg%’ \}bh%ﬁel n'Sar 84 Eéféﬁ ERB Q%8P i s
Taroeva( toiieny BRI EFeDESORERTY ON GFCT HE KBRAW NGE Fi (@ur @,
la Dl\g\@éf\@eét&%bﬁfécﬂseog#g %qléen 8 ogr %‘W%}é@el% L:i’lg ryﬂcyl

erlve m no aci d
gl@&la RS 1(DS|§Q |—[9R and NR R are optionally substituted by

one to three halo substituents and the alkyl moieties in RS,

~-OR® and -NR°R® are optionally substituted by 1 or 2 R®
groups, and wherein the alkyl moieties of said optional
substituents are optionally substituted by halo or R®, with

the proviso that two heteroatoms are not attached to the same

carbon atom;

or each R' is independently selected from -NHSO,R®, phthalimido-~ (C;-
C4) -alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-
phenylureido, 2-oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-yl,
and R'-(C,-C,) ~alkanoylamino wherein R*° is selected from
halo, -OR®, C,-Cs; alkanoyloxy, -C(O)R’, and -NR°R®; and wherein
said -NHSO,R°, phthalimido- (C,-C,-alkylsulfonylamino,

benzamido, benzenesulfonylamino, 3-phenylureido, 2-

11
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NO: 1) . The "N' at nucleotide position 447 is used to
i ndi cate the nucl eoti de base may be a "T" or "G

woe@ang®12A and 2B show t he nucl eoti de sequencRCDUSZ06/005459

cDNA (SEQID NGO 4 ) for full length human DR4 and its
depyved ddimd -adi d2 seqbererySEGIIp oyl 3nd Rife(Ca=Ca) -
%l%?x%&}ﬁéﬁ{ﬁl@lfzalfmdﬁeaéadoﬁmdﬁla@i eusgm@mswox or 2

t
%Iuﬁg?“-gﬂin’(;rggrflfpeg@‘?r’ epoyg S%iegﬁﬁgﬁplf% hﬁ‘ii an’l né acsféL

SeHENEet RindBiTEBnPRE(SEQ- ¢ DaEpxH: ) as published in
WO 98/ 51793 on Novenber 19, 1998. Atranscri ptional

or twosﬁi lgqguﬁér éﬁgtta&fenh\a'g@@tl{& vdl%hkBBé\ﬁbéﬂbcﬁlﬁetar&hlcThlt&ey
plice_variant encodes the 440, am o a‘i’hc lé(%%ugngg 5
%‘Te W&ﬁ'ﬁﬁhﬁ%tc( geary ® NG ETPeSRBwR Th FrGuF RS and
13 aapuhki sdiedtied Y1087 ,35908640NK; August 20, 1998.
Figure 4 shows respective receptor expression |evels

R? is ﬁ%g%?m %@)all&%%@%@ﬁi;sy VMLibl_i?:tﬁ)tuwd ;hgzuu to 3
re-treatment wt arceva ax r [
SB UEPLE TP B BLE ST RS53 T1 gant guciC HHEY,
NRARE pvar(d BOtR°eat ment s on various cancer cell lines in

vitro. Figure 6 illustrates effects of Apo2 |igand and
n is 1larCevahd Mady eatieihsepondét caatect ek iom hydrewmen,

TA'?FgFﬁé CB%EEIO@x%EdTFEFPREﬁgﬁﬁ%D(gNQEE%%gNR§ereln

Het terns of ‘art, notations
anel DtEr neteetrs fofc SEEE RN OIFaYRS LARa] ORERLEPFLBF e

tﬂﬁ&@ﬁ&f&etdob ay a4 he s0BaPi N tGORABBhIndHidak s LaDe-tns
(0]

se of ski in the art tso V\h%McE tﬁn S |nvent| on
pePr e r Cgoarilé‘oé‘éfses Fot Wi R RoRtoH! y

under st ood neani ngs are defi neg herein for clari tCy 1
R is amdfiorof or(etkadyl I ¥ eréiEeinaRd LAY HEAIES 8F of CetHY

detishdingnsuber ginteshoy dyastxynecessardd yNB&R const r ued
to represent a substantial difference over what is
generally understood in the art . The techni ques and

BY oceq'ﬁgeﬁegfo%: Liebed, o 1ef eheneed JbﬁrdeLE@Fﬁrﬁnhlbltor is
gener al | under st ood _and commnlﬁy rrrrJ1 gfd l%ms:L rgag

N- (3- SnoRHEr Ryl Téet'/'haaaﬁ%glgye%??&yﬁséax%k TG PRC T HE ST
such as, for exanple, the widely utilized nol ecul ar

lLoni L0odol00t.e9, desCl Lhedcl SAIPERRK Llndlicor is

I'ecul"ar €flrron I NQ aboratory Manual 2nd. edition
Tarce{dd8 9 ) Cold Sprl ng Harbor Laboratory Press, Cold
Spring Harbor, N.Y . A's appr opri ate, procedures

i nvol ving the_use of commerci y Js,and
B ngdh TE oo R ar e, SRR £t AR A ide3ag
mammalfgn ufacturast e el Ae Bt BEs! %fféﬁEﬁ‘Vc?r 2PAFENRE &Feth

recepdditl @&miet helawes® nodiedror.

27. The method of claim 26 wherein said death receptor agonist is

an anti-DRS or anti-DR4 receptor monoclonal antibody.

28. The method of claim 26 wherein said death receptor agonist is

Apo-2/TRAIL polypeptide.
29. The method of claim 26 wherein said cancer cells are exposed to

said synergistic effective amount of death receptor agonist and EGFR

inhibitor in vivo.
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Before the present nethods, kits and uses therefor are
described, it is to be understood that this invention
WO 2006089015 m ted to the particul ar nmet hodol ogy, PCT/US2006/005459
protocols, cell lines, animl species or enera., 4y is
1 COBRd dehsy olindaisatenberdeseribedds rgﬁecﬂ%oﬁay, of
- ohineGQULSELYAIY ol thurkssfasentidobe. under stood that the
erm nol ogy used herein is for the purpose of
descri bing particul ar enpodi nent Yooa@nd LSniieh
3i nreadedhed d5 AT RESEGHR rgfen%oé %qulsgn? i nventi on
antibodayhich will be limted only by the appended clai s It

nmust be noted that as used herein and in the appended
claims, the singular forng:, @aia "®@a6h,readpcort Bgdnist is
3?né‘|hﬁd‘é6t|5’1°§r%é1 crg%mee?g,nt S unl %%% the gontextyoheatdeytor.

an antidodt ahesh erperwesd:s AL BEBTications nentioned herein
are incorporated herein byreference to disclose and
,desgLi heihe, st hods sambretn netior ¢aicsT | apléBAtECEP G

cancer \émﬁi%sdmﬂlg]?ogcle%p% %Léllgl:érc @Eil%r,lssrﬁ’eflq—Géiledund:’ld:bhcmtceb'ns or

nare cited for their disclosure prior to
non-smaflhecelil| vy GaReroftfe present application. Not hi ng

here is to be construed as an adm ssion that the

JNVEN! QEEn AT 65 NOtaieNdd Ehethek ocauptrbefeidecYitReing the cancer

cells pugllaci? Co%ta%gpeslgggwt\hi Eﬂﬁ&%i@gr @g&ﬁ:rsj.i er priority date or

€ of Invention. Further the actual
publication dates may be different fromthas OWh1s ¢
andTheguiched iofdelandenttuyetat FEmRT o Fx?"%élg i L?ﬁgt fons
radiatidie terms "Apo-2 |igand", "Apo-2L", "Apo2L" |,
"Apo2L/ TRAIL" , "Apo-2 ligand/ TRAIL" and "TRAIL" are
used herein_ interchapgeably; 1o refgE 1:2i8.80hypepbrse
3eqTeACETRAT G Fh%ﬁmuggswﬁgfnglﬁlolﬁcild resi dues 114-281,
receptbndlingine £ 952810 LAcMUsFVE” r ¥si dues 92- 281,
i nclusive, residues 91-281, inclusive, residues
L o e e oanct b, coneicing
I du -Zol, | Ul £ kA g consisting
exprespad | s PVEECOBPRE %orﬁtngélac_ls% scequence shown in Figure
of a cho(SHO, | B0 4911 a3l el f°ids bi ol ogical |y active

fragments, deletional, insertional, or substitutional
variants of _t

e oVe .Se NGEES-eihn @he epadiimdhbitor is

Bfe porey gEitde O?e)qél}%r@e%fgnpri ses residues 114- 281 of
Tarcefrb®ure 1 (SEQ ID NO:1). Optionally, the pol ypeptide

sequence conprises residues 92-281 or residues 91-281

of Figure 1 (SEQ ID NO 1) . The Apo-2L pol ypeptides

may be encoded by the native nucl eotide sequence shown

in Figure 1pg:3EQpEBCAICPTION OF THE | RRAMINGS t he codon 3

whi ch encodes resi due. -Pral i@ bf hOlheh| Bodd Rigan

)P e %‘t‘s SR ‘Lé%éer&(lqlgtg i %ﬁ%l ]

, the fra S Qko D
cDNA VESH@NIB Hpe2bi shdgieal ferid vAHid Have S r%%%t (ko

R . i it i indicate the
IKMJJQbO%%esaﬁ&aQEnﬁhcleotlde position 447 1s used to 1

nucleotide base may be a “T” or G,

Figures 2A and 2B show the nucleotide sequence of a cDNA {SEQ
ID NO:4) for full length human DR4 and its derived amino acid
sequence (SEQ ID NO:3). The respective nucleotide and amino acid
sequences for human DR4 are also reported in Pan et al., Science,
276:111 (1997) - n

Figure 3A shows the 411 amino acid sequence of human DR5 (SEQ
ID NO:5) as published in WO 98/51793 on November 19, 1998. A
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acid sequence identity, nore preferably at |east about
90% sequence identity, and even nore preferably, at
WO e@s8s®E9s 96% 97% 98% or 99% sequence i dePCT/U$2006/005459
w th any one of the above sequences. The definition
transeipbhpes's ep 1 obstdtigntont| huran BRE slofknals- 0 |5hgandti n

This DM3I EP1 Ble |v%§§&n9r@1c®debt ShdalaloV §m k6 %1@053@1@&% of human
substi t ut ed anot her am no aci_d_such pélr??l%\% anl g

DR5 (SEQs{HU it FBH‘&’P TParfiigntss il 2B88npr i%e o HAc
98 /35@uanEsyusti eh, digdeers from the native sequence Apo-2

LL g@nd 4p°&lx&sp}_» n%pe&%geggg?pogﬁﬁeg £ss§1&§li@vg@s NgsH4,

as one am no acid
w@ét FLtluTtI‘i@i@%i{lSt Weth ez diiehpBs| Ell’fbﬁr@é‘Ym?]ﬁt Pfigdre 1

Tarce‘(aSEQIl BNQik): S96C, SIAC Sl C R170C, K179C The
efinitiaon als Lenconpasses a native,s
FEGAHIT (S00PR: SALTT A SADRE [ LgRHA" SO on gpt fafoeva™
treatirepabedviyiswec aripcrantelor lsylmsheml\atrx@t hods The

l I l n axr va
B gtk e on g @?gin%%d o

treatrd@rstcﬁ 6’§eH4‘1591 SADFEE0 £635° pdbMii¥Red January 16, 1997,
W07/ 25428 published July 17, 1997, W09/ 36535

ubl i shed, 9%&%@%@ January

and
V01 66¢ 75LBarpias | ShbthDoc eriier taums 2@@oartrhen?§ﬁﬁisora‘=‘r eand

otheruégpeﬁiﬂfrl%f g%rggﬂgi@gh} )ﬁste@ ﬁn@&@n Ofrd hﬁﬁﬂiﬂe& |tbgaﬁde the
i ncl ude non

meam’&?ﬁ? g‘?ﬂ‘fﬁ\onﬂir rRiGEStaps Béﬂ ?lﬁ%?ﬁl fe”iAﬁﬂ nu ﬁ%erl nd: 6le3 Whicn

this amveatachd geecsladues r efier reethet ocdsest, het#pos 2itkequyenmenly

underg‘éc? & h%egllil{@%e! acﬁ%‘%rlgégg hteQeEthHo% 1cfai%.@y' DaJNQ/A:) for

ess Speci |ca Fy stated otherw se. For jnstance
ready" pEFSTeBEe  ASHI03ehe ef BFEUTIO™ hef asHakt |dcef&€|181?%%| Gggsin
shouldt n@@SIﬂéc@@,sa%lynbteh&:osa%ﬁuee@e tpr mdpdedehn R guirestintial
The term." sel ectiv
A TR G i i i s o
technpghempepriddepwhiedriasc] dﬁ%@rw OPT O¥ @Eﬁinﬁédac]?‘%lfem are

genergyif';‘t \bé?!.rls drllie@sB8bd Vﬁldb\%m%ohlﬁ a&ﬁi}lSﬁz‘é'de Reengnébasmtional

selective binding affinity. for either the 4 rece tor
methogol o TORETPECeRLLE o] FoRB=eRBhuI TR 5 hEo AP <"

widelbsi gan:ctL:Nﬁdi anbihaslar selleatinye hetddidegogfiesni dgsdgped  in

th Lecept n one, O NR A4 d
sanbrfif B RECOPAENANal IEMUISEGENS, CEaDRER O, CheARl ona

cditisgo (1982) oPoRg0 SoFiAg nRFher A{a%bczra}ﬁogé(nd’@éaueﬁ%?éd ﬁﬁ’rmg
Harbo@nOtI\hQ’r enbeadiPHoprt Ate APPricddigand mardladhghashed use of

sel ective hin ng afflnl for t he DR5r C r
commer i avgzﬁéagﬁ }e £4 no age ts r ut%I %nggl%ﬂﬁed out
in enecwfangesi tviors 186nufdtureg3, @@4%266 p%@ceﬂsze@nd/or

paraﬁQEei?s n@r{le\é% ApfeZwldPand.gequence. Preferred Apo-2

sel ective variants i nclude one _or nore
Before the present methods, kits and wuses therefor are

described, it is to be understood that this invention is mnot
limited to the particular methodology, protocols, cell lines,
animal species or genera, constructs, and reagents described as
such may, of course, vary. It is also to be understood that the
terminology used Therein is for the purpose of describing

particular embodiments only, and is not intended to limit the
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amno acid nmutations and exhibit binding affinity to
the DR4 receptor which is equal to or greater (> )
wao baa/osdees bi ndi ng affinity of native sequence PQDUR2006/005459
ligand to the DR4 receptor, and even nore preferably,
scope t&i@ iA:pzo -edsiegandnvent ot svhexcdi biiflll bss lhinpdethgonly Py the
¥s (<) to the DRS5 receptor than the bindi ng
appen@efcil ni ty exhi bited by native sequence Apo

2 |
DRS mushbR BIotEPng&REi % Y stiteRp &t Hrga{%‘ge Sppénded
clalmé/ar’tl@é‘]tsiﬂgdlﬁQ QB%méec'%pt Or"aln vapphaxiraaeel ynefudd plural

ed) or greate (iyncr ase ared to
refer‘?fhtﬁ \‘llél g%%ut C€%§ ear g, “5ne e‘_t Ih%gl ngggffl nity

allthelApec2ohs ngﬂmaedah@retlm tahre M,or@cr@éteér hpgein by

referd 888 t%héﬂsgfoéée%ﬁhydgééﬂﬂ@ﬁ:ﬁg ﬁétm%hﬁsjoi%élﬁiﬂl\éﬂs in
sequence. Apo-2 |igand, the bindin affl n|t {lcahcmns

conne @iy WiE a‘ﬁ]%F%ltPﬁnPub} YRPerPosEs Frer

cited CGoysidened ¢ialeabirvehefnrdisheobiRde rpaae:m op. tlﬁhﬁ efidrimgd
sel ective nd t he_ i pve

dace gy 1 Roao it | Bar crbi 18] g HELLAT A SN, DY R tued

as anDRBuirsséept bral gdec enﬁawé@rfq FrRabPVes &fc EOA%teziate

the le}bIgﬁﬁﬂ)LonsaBﬂ '\e\i'e:ﬁhenafealﬂr&fﬂﬁém Yriovidy bave &t peast

0 -fold | ess_binding affini rec or
date %reﬁafre@&l% i N T R 5“&3“ BRLRE AP ve
dlfferexstpeﬁztomvEhmmohhmgmaﬁhdnmqplofe tlhéem@tsie@tl i\’gahﬁlcatlon-
vari ant may be determ ned and conpared to the binding

properties of native Apo-2L (such as the 114-281 form
By BefSAltRE and/ or Bl Acore assays, known in the

%fe £ BF@f otRd 2 DRAg&e) '€ Ctrinpe- 2900, 2 apogand  vagd 2antreADL” ,

. . inven ., N e apopt in at, |
Apo- ?y g/ E%‘h-}o]& |‘%th ggg#pr Trer: gﬁ?yﬁgr%%nnclélrt %géﬁ?’?geeably
to refiad Suchpapypemtids actbenty vdrehbandbedssmiameacbycithown

residfbk {@t_@(@@s §Hc9:nl£37et hgsab@mar: nh Us: ek, ere)éﬁ.ti@lesVBQlﬁl
assay. The DR4 sel ective 0-2 ligand var.i %gﬁs
mCluﬁ‘a‘\jend%eSHéV@Saﬂ eridd BRAYPTHY S FRAFPTRS To

res1dde§oy9xmepﬁﬁesuéme Apes2dyed n@seedecuyclnm@pt, oPs
res:LdEes % ﬂ’8e_|_f er ; gguénpvé n tfh%fx@r mi QEBE' s%c@nghgﬁ@ in

e preferted Apo-2 and sel ective variants
Figureng| (RRS dReNOrlhoras a’iﬁlﬁoa%cli’@lt?@‘tléﬂ%}ﬁsa%d’eeiﬁﬁﬁrf‘?ms'

delet@bﬂgl no Rffrk Abhy1 | oxt &@b%&dﬁ%ﬁuommm icE enuahbdee

t th d t t
sequegga reﬁgIéﬁer % %mﬁ)?cg]éﬁ;] e n : elpecgI t%erquen%% Xrﬁ rises

res:Ldmieselmea‘eex alfl yigse A|§6Q211D iNarid va@P@m@léz’hl Bh"é
polypbgﬁgdgl J%u%ﬂc@f I:J)rﬁ}})fj}/se(sqretsi)dﬁé}:e R4 gt ece Mégldhaan9ih@1

I ng |n|t¥ exhi bited by native segyence

of Figugand tFORE “Ovken BiFdFRY %FHH%VP?PB? FudkY, 8 %nCOded
by tHe gaﬂﬂvé/a{uoaebtmetmxﬁaaer sicept dn F$gapproxiSrat byNo:2) .

Optlogg#ggf ncha ged@hggh% 2ALEL :?%s._aﬁgixﬁ%' B%f,ﬁ@e@ g%%e 1; SEQ

0 na Ive sequence
ID Nbiendinay kef fHiCRITY yor “CCG” Optlonally, the fragments or

variants are biologically active and have at least about 80% amino

X%th ive,

acid sequence identity, more preferably at least about 90%
sequence identity, and even more preferably, at least 95%, 96%,
97%, 98%, or 99% sequence identity with any one of the above
sequences. The definition encompasses substitutional variants of
Apo-2 ligand in which at least one of its native amino acids are

substituted by another amino acid such as an alanine residue.
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of the Apo-2 ligand variant to the DR4 receptor is
| ess than or nearly elimnated as conpared to native
WG emaesoes Apo- 2 |igand, the binding affinity oPCT/H82006/005459
Apo-2 ligand variant, for purposes.herein, LS :
OptiopphgiaddPaES " SOFPTLES fUt FHEC Dla-%“? SEINEOT Breferred

diFFe RS 150l eGki Ner ARDs2qlibganthpeari AngandfpallypePhidhtiasiyence
of Fl%ﬁlzfl r eg(égfgg#D l(l\gtgsieoégd déj cln%sérblln&‘_jé g ahbi Bbil/ovh(hg

par edt o native sequence
amino| agpahdubs t abdt evren afpE e p?%ﬁfléiuﬁbp951wclnr (shave %Jrg‘f%eas‘(

(SEQ iLQON%?Le)g Ls%@é :Jslmildﬂgs@iﬁnlmy/obe PRAsa ecapkodefasition
native sequen 2

also PREERATVE B WU TS SPARRITS ARt %gd)ﬁ"law‘g From an

Apo- 2vaiga&m gmycbeoﬂqir@pﬁraédbaan@mhpaw@d < ¥%o) Sﬁ/‘ﬁéhBFhﬁl ng

metho I‘Op h§A pﬁl % f@g&é V£ o’%pgﬁé {Meh 88 iﬂ@.tﬂd@% %ﬁé form

Bl Acor e assays
polypaptld@r efefersgd DS asSelAéer? vEiggsel o7 T %&FE%?@ Bt
WO97 /b|ﬂ€3 3 rb&ﬁdltllsaedeéﬂuax@zd uee aspmpt ®1$)I9S/ ) mm dubdsthedeTuly

bI
17, 13%5 su%gr?rgﬁéﬁ?o?ﬁ% lfg’tefi\(/? g%sz bé%etc@é]rcnﬁ;/gg%b) known
publiahtdn®amody Suchoes, tW@@Zépa?r%'fr mh}ésb?dc#“%rtuarw. ol €102
and W%S§§>I75irhepQB§1§ﬁé@cﬂéc\é§\bé@olg |2|O@@nd viad | edtns BBy Gfed

not have al tered binding_affini.t
to reé@éo?‘e?%‘@élﬁtyof:g FormsaRs- Spe %ﬁ’]%szeqégégg “r'lélccglp%écr)lrc EU&QG
monomeel, Ngiwet er’cﬁ:&d\eko Ble’xdrﬂw art h@.’ltD@Rllgomﬂzfq;qﬂms OPG he
polyg?glr_llgur p num r&%%@gmgﬁél ghat 1085 8fie APQss2 regand in

ant s escrl rein I's noted that nunbers
the Apef-8F s@querm:eantﬁﬁotlaﬁ;|rambé§m@ea%§dt1f18nt%|Fdr?dlrtehé (SEQ

ID N@m)nouﬁgégs %%@@EQ@aDny té&%tﬁﬂt atharevisat | VEoApgsZ ance,
A\Y A\Y S n d
D?‘O?hefoél A%%%%? t ﬁ%fgrﬁgtfo th| gggggtl: I %gg: k% :\(.; é % position
203 iacitthe, skqeenceAppoldidabaimt ¥dIneK I is=Q IPsHP echne Thr
GF]IQ g%du?%ﬁ]gey ngla%ﬁCbgﬁe&veségﬁ_éﬂ@" By u¥eay1‘1@:8é3ﬁe

c aci'd Phe Ph nyI al ni.ne Pro P_Praoli

refexd EorieR Beot AOOGY T CIRFEIGC YR b LYCRRACH o0 oo
am:anbA\I aﬂﬁldnﬁtuﬂﬁ@:l.c&sbxﬁgl ai nec Bs A@oeyslmarmi Feguynde ytcophaan
sele%Jp é{ral!iili_ll’?ge [%%fi}ﬁgtgcfl$@@1@%e¥b£hé\ﬂ ﬂ\lﬁt @e@@b@@r ASH tNe DRs

a eptor antib " 1s used herein to
recepte:f:te-r general4npodamnant | bty 28R - %nH%ﬁﬁ JETHFPRCIBY %t o
seleécd Veec%g.‘hgﬁné rhﬂﬂl%ﬂ:yf”@érﬁﬂﬁmlésré@@mﬂ pedepbtaiudes one

or mgrue ea{n&%g] !’;1 13 sub%?:g%gilzﬂlansg 161!1 grelie}t Qnedoo%alp%s:l.tlons 189, 191,
193, 199, 201 or 209 of a native Apo-2 ligand sequence. In
another embodiment, the Apo-2 ligand variant has a selective
binding affinity for the DR5 receptor and includes one or more
amino acid substitutions in any one of positions 189, 191, 193,
264, 266, 267 or 269 of a native Apo-2 ligand sedquence.

Preferred Apo-2 ligand selective variants include one or more
amino acid mutations and exhibit binding affinity to the DR4
receptor which is equal to or greater (>) than the binding
affinity of native sequence Apo-2 ligand to the DR4 receptor, and
even more preferably, the Apo-2 ligand variants exhibit less
binding affinity (<) to the DR5 receptor than the binding affinity
exhibited by native sequence Apo-2 ligand to DR5. When binding
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capabl e of signalling apoptosis, and such anti bodi es

i ncl ude DR5 anti body and DR4 anti body. DR5 receptor
wW@eioblogmdys , " DR5 anti body",

used in a broad sense to_refer to anti bodi esC trh% bi nd
affinithOoft sh@agipoonel fgamy yRraabRI-q &depPBE HFoePto

.extracel | ul.ar i epe0fredlddy @nahl yitdweeaBRE) as

approxlglﬁF?g%@qI?asl f(ggggé%%édpi nke%r?o a_het er ol Qoo S eaEeRce,

comparedr tnphaTiNe SSENERE? MY %t heIMTterBiogous sequence

of the %}EJOQQB]_QéaI%S;ia&E&nthtﬁ) amii bREyrecetorniBi tpet Srdelf™ or
ol'i gomeri1 ¢ conpl exes Lonal | dhe antiikedy, the

nearly (§lA84NR bR :%E‘@%f%? %:ﬂagggé %eo bi r?([JI)Rg(rD Cr 0SS+ regig%

binding!vialfffiam:)vya@lﬂiﬁheoﬂa&;?\pkﬁ@é Végéggfgr 8. 8‘.1;%??4; Bchﬁ Y

_ or . DcR2), ianakby dhe paat kbedycds. aRragent

18 Con%réalgsngﬂ%%w%gt Lvity. Og i onal Lv.; &1 DRE, a0 ideody

select Dfe e -Rn¥esibYBiARES 1Y receptor at a 3

least £ONCAR g@_tsisolﬂirﬁBcal inge a6t iabot dAlﬁOODEﬂMQZi;;o?ﬁod?zﬁﬁm?ﬁi
measured in ] r Ndi 20 355N de@aahbyy,

to natiye SHATHEH b oojr%l?ﬁ‘g??’nyemi on exhi bi t_ an L8 flovalaie

nave a®f 1eboutl00-6ohd tessabdnein® aiiiad “ebured i n

B r e hi ndinguassaRpo DRAL ieeept. or Thatidsmeyptive pRpding
compargéﬁcgoﬂcirlytg’ or # nt aid#{:)mraglgti qrgaﬁy'joei Setlsaghdda anbroad
affinisgna® thye ABPef tH7HEI i'bodies t

at bind to at |east ﬁ%e
compark@l #b ofna H3R4inecepiertors ext meddVeuPR? - HonEi ™t Rgro
: %ti onal Iy khe R4 anki/bedyrisordeusedaps, [Nnwkadipotle
114-284 £RFB| ogous sequence or ng/lsfculned vggfggggﬁtgfy e
art. IrebéroreddiRé Sedaehte aPPo S4ssists the anti body,
e B H e ot O o bbas - amcption bt
) t C
cell @Hedengpis hEgFoer 9o-roact uth 4 addi t i anal. Apo-
be de%ﬁﬂiaeipzpékr(@gargwﬁﬁgmicgglﬁc% ;_.g_ n@i %1%! a{ﬂ )éﬁ nay
e antibody.js ancagenisficeti 1S9 ik y"
crystdotional | y t%e DR4 antib &.d venNbiopndi eyt
] 1 Y o
or may TR hegEeptibired béng%%eaﬁt%)rigg it:(]j%lgr ang,e%gf gbout qQolin
receptddd (Io&bgt@.b—zﬂ, :’ﬂMO&EBﬂmUDR4rr@§tePE°3_S B:I’%](S;rf té: ?:F]Ja% ngt .
assay. i a bhe. anti bodies o e invention
e aﬁ&hﬁ%il}c@;ﬁ%’@%ﬁg' e 90N, 010 ML, A0 Lo18u Y one
asrirbas upeRL 4% € A d assay. e term
or moZBURLE 8 e b oen nobiy
( , bin
DR5 T&EPRPIArEY S lﬁc‘fqugagt es onegpratr(reor e"bjolagi gal i or, and
affin&_e%ri i trasivef _sm@@germrt? g&?%@;@gﬁ ii n':éij}br'?:’ 1225
SitU,  OLed MV Osudix aRl-as1 Ofasliclartibot o gé i
even nmore ) 7.
86t v?]?l es bi ndi ng of 02L/ T DR4e 05:i dR9g affinity
bindiingc pEEERHPOPtAsFS HE° \B%Igl rgge%%é:%%artgzr Te oit.e iy
exnidifteadl b&elﬁél{iifee.seéﬂexa@@mpgt‘zﬁhygq‘%@lol BR4i n éB ot
arrintid L8CL ch Apo-2 ligand variant to the DR5 receptor is

approximately equal (unchanged) or greater than (in?reésed) aé |
compared to native sequence Apo-2 ligand, and the binding affinity
of the Apo-2 ligand variant to the DR4 receptor is less than or
nearly eliminated as compared to native sequence Apo-2 ligand, Fhe
binding affinity of the Apo-2 ligand variant, for purposes herell,
is considered ‘selective” for the DR5 receptor. Preferred DR5
selective Apo-2 ligand variants of the invention will have at

least 10-fold less binding affinity to DR4 receptor (as compared
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manner. For instance, the agonist may function to
partially or fully enhance, stinulate or activate one
wW@roon08®1Hi ol ogi cal activities of DR4A or DR5 ,PECTUS2006/005459
vitr i n_Si n r f
co nafb 48 ststeet (D, B BESHb e dddpathicthon
have act lyadi A oerodigheds thsdgcaﬁMltTheO@%llﬁceﬁﬁyr (as

compa% ﬁo %%fv%msggﬁéﬁc% lAX)ot-Q P%éﬂcﬁl | yTHE fé&ﬂéﬁtﬁﬂ'@aﬂﬁﬁdlng

ate or activate one or nore _bi ol 0gl cal 3.
afflna@trr of tihes Apor 2DRyIH DRS1aph WAY B, IPRSETHREY 679 n
compa¥ke¥Otd heé Yidglihly @fope&t@es &f inadiatl ngoanotheth as the

114- 223.{ sé}étf?rd?’}’ lg!?&lélAe cht %coersé QRéa9£ %wn] in the

Signa ‘trarllr(i1 8uc I's*conte ate
art. t ratfanredERSssehmyt Hot A@Os2ahl€e5m¢ar‘(@er-aﬂ’e$ ebﬁjltélewhr ch

inventdRGt L6 i Rickeghby: 40 Lrhancer &dt bﬂ@rgﬁﬁ@ @Rﬁ‘na&ﬁlallan
DR5 activation or actjvit

% For i nstance, e,C agoni
cell pipyeéffaiioe acPPirty ol e asg%%%sa%’&métc ' &n
be ddmERhed Th kreoul drb me=taedenphdls hed thkoalemarrmlel,e by

compl exi r Stahi bi 7i {EXES ma
crystpa VfLﬁe rfesp tlveh? D@?%egécﬁﬁl %P&%‘RA’Z g&?gndﬁgfgill% v
or m‘c‘r'ye@@pt bave suldieradsbirdiig pECARLRHRT @ edipPExticodreay
receﬂl@ﬁéﬁgar%a{. apdoBRAGHoyDRB fept e Het bt tERF re@indo in

DR4 receptar” u herein refers to full length
the apfy a8oPabt e, P& P&8e§$€1 ar domain forms o f the

r Bceptwrpogescof betbrithaPdndesigration SEifnwe 11g7Bd
vori kbl b3 (98 DS 32856 opull sl 30089, e
at

ent 6 363 i ssued Januar %f th
amlnwmﬂsreeﬂa%mqseﬁéanJ%Pr%}l92§h61© ﬂré arﬂurrécn o the
puta @it @adti-d sesendgandf ( mmgcepror is provided

hgr el n ICq_dFllgent -@aecito%rﬁee"%aaﬁus%gdth% ﬁ%e@EQEer a

s“UsRd ferein“reters to t I ength and sol ubl e
alphabatr @fekhiharadisi®ai A-forns o f the receptor descri bed

| Rsohepl danagbadtic aclel engee, 277 @ 848182dirfel997) ;
Pan et al ci ence , 277.815- %18 (é997 U S Pat ent
61872, 47 i SLEEA Mhe 6 , 2680: i 6, 342, 369,

Wee8/ 58793 peblingshed Novenfigr 19’ 1998 ronne8/ 41629

p@9|_l| slg:ed S%Qheg;gjeg 24.q 1998 Sereat @pcgl11dnine Curr.
- 696 (1997) Wal czak et a EMBO J .,

| Pse 5?86 5:?8?1%11997) uHdf aH | BiSFiMPenetics |
rélylds 143G(L§1991Zé: V\D98/ 35986 mubl i siyedndugust 20,

1998; EP870, publ i shed _Cctober 514,19
\rﬁém 43 éﬁﬁ‘ﬁ 2fed o::tobg‘% & 1998" é\t/L\ilDQ%OZ%S
pabbi sfed J&vgaeyne1, 1999Tx‘w}991/ ogléemaaph@hed

Fehruaky 25y,1999; W09/ 11833 publ i shadtMish 11,
1999. The DR5 receEtor has aI sol\peen referred toin
t Metar 1 a s MREBI9%1ARAI L- RPFR6 N Tand6P8329hAPCS |
TRICK2 o r KILLER The term DR5 receptor used herein

i n‘%leléllgﬁsrgggptt&g laAtqrﬂ)%hg}"‘u:; ﬁg.é@ohéﬁi:ﬂq pt% Yf@{gﬂ (éeenerally
to antibody or antibodies directed to a receptor in the tumor
necrosis factor receptor superfamily and containing a death domain
capable of signalling apoptosis, and such antibodies include DR5
antibody and DR4 antibody.

“DR5 receptor antibody”, “DR5 antibody”, or T“anti-DR5
antibody” is used in a broad sense to refer to antibodies that

bind to at least one form of a DR5 receptor or extracellular
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provided in Fig. 3A and the full length 44 0 am no
aci d pol ypeptide provided in Figs. 3B-C. The term
w0 p@opedois when used herein refers broadly to ppCTO§TNG/G05459
al cohol conpounds. Polyols can b e any water-sol uble
domaipobhereniky| Oncioxite) sl PREr ahoibekarpl éusaddocadnnked to

a hetR@¥€ogold NRAJuQLEr apChgd. clial N. lere%fe_erEfo§9 Qﬁé yﬁéi?erologous

i ncl u? t hose substituted at one or nore %1 I ox
seauehis| £ 7S v hos tHo TR HORPIYStieh T TarbiabRy] order or
oligogepip hawilgebet weptional Bnd iflﬁ&JrDmrat}leﬂbod:IJVW1ﬁals| Yo DR5

[ Iene col ref
recept-_af ﬁg& ﬁseglg@g i;%%lc%a(cgé eSOk RLCLSE A dhay apo-
2L rer:ﬁp We %?rtg -r EBHgnP L 1t teat Dsﬁﬂér p@ﬁwn@,ll}zut;he asytifbordy is
an ag8Xaspldx pRel yléﬁlmbeastwyapl) and
Qplgeth%iene o#%_ ogglene ggycol copol can be

RS erutﬁge e PEERRPGUE e dBHPR g7 ghinda to a DRS
receptes cat bedeteregitrat oon PEGgd hef padoal af nvheol rRweati 00 mM
as médliildde {hoge éﬁ%lclor%n%%dﬁﬂ t@%s%ﬁ/t an hos% Rublicl YpRS

avail abl e, such rom co rcia abt ySOur ces
antibodigR, qfe e dBHRigaTe cxhabiis eehn Hit eﬁOn vaéeer@lf n@ocw Ot § nM

to abbtoaresiM defméﬁéd:c@al &a QE@IAddllenﬁﬂn@;{ngl; idy¥eeq .t oget her.
n the or operate as

CuI co wg .
N?lpﬁ oi ng e B ei’t |‘ace ?ﬁl af™ Jo]‘?ﬁstyn v T ECIHREL-DR4
antlbia@ff rSStéSadf@nnﬁofbﬂqaglarﬁ@n@ﬁ rteceptfer Wi Ginti®odies that

bind etsose@p akbyt foge Qlold s MEMhRane and eyt ol a
- ns, Ordinarily, the soluble ECD%\}:\F% Q’I%]avé}ggilCaCGllULlar

domal?h‘é]ﬁe*“ﬁ% -of BichR et s“ri'%%?%éméﬁaowtb‘fﬂ%ﬁﬁdc Foraphed to
a hetgndlqyefersoupncai bl have-dliess tﬁi&ﬁe@aﬁ% ofhé Udterologous

sequegggaéffows-rr& tgéégstgl \@Jeer}s,tntq%gﬁg tgn for ef %&%hctar grder or

i on _having two positive charges.
0119‘3‘6?’9“&‘} STATRREKSF - | ofetieratise ithe Hé?‘lpraélstehpdynben@q; oho DR4

recept&€|mide ddt ase EKHd|dﬂ?c&@§stﬁbéﬂﬁq%%tEOQﬁ&}adéﬁﬂyﬁ%gl ?po—
gnesi an nese, Particular forns
b reg%ﬁ?rrre(teaﬁs ?ﬁa‘t LBr?ﬁQy 'b& gﬁrﬁﬂg%\/ed GRtdraad %a‘F]ile fBigody is
an agewrig ofphBf necalildéabl gcticGapt-abl e salt forms) , such
@ﬁt%ﬂu@l iydecnacekat gnt HHRONAL €4C %4}@1{&0@{‘ q,:3uLf 2L ea DR4

rng t he above nentioned dival ent I ons .
recep‘b?]éfaétr raeaccﬂjlc\%%ﬁ‘flﬂ%tﬁ?nqeor?’ff GPuSe %- A FMetpr ebent 20 mM
as maamuentli Om is BIAcorandinaieg pretayabl yOpﬁ:h:ﬁlaﬂ_dlyt, ftam Dra

antlbg&f& %lfl ftﬂgelm%n\@l texH?}nga% a{nonl_sc 5%8 SC”{) q)rc])éztop 6 nM

ereln are pre era I n concen ra
to abeip it &M( @S g‘“easé*frﬁécﬁlv% %@ﬁ?s?lmf@ ageeysuf fi ci ent

trae fofm exaspher” (119 u%%hamﬁ ecifd Qradgaest abiddd Y 206
desi.red @erlod of tine,

snctoflD Ry heh SR PR ob={ T d Yo PApLL oL TERAEFS: | sgulaces
or actisEsesi ﬁaﬁtomeddrecbll@msem@rl potitichid of apblOATRATI) DR4
or DRENNBNGStro, in situ, or in vivo. Examples of such
biological activities binding of Apo2L/TRAIL to DR4 or DR5,
include apoptosis as well as those further reported in the
literature. An agonist may function in a direct or indirect
manner. For instance, the agonist may function to partially or
fully enhance, stimulate or activate one or more biological
activities of DR4 or DRS, in vitro, in situ, or in vivo as a
result of its direct binding to DR4 or DR5, which causes receptor

activation or signal transduction. The agonist may also function
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solubility (or reduce aggregation) of Apo-2L triners,
or (4) enhance Apo-2L trinmer formation. "lsol ated,
wob@n/0gexl t 0 descri be the various proteins di BCT/OS®U6/005459

herei n, means rote| s been_ i.de t|f| d
mdlr§€5é¥a’f%a‘-’a§ﬁﬁf‘ Y r%&\?éaé’deh]?%rfﬁea f’gn'pogen O% a%ggvate
one JiahuraleridgaraEnict iGdntiasi 0AnMRL @rpORENt 7 ofli:lrps in
sieu Bt Bl EVLEPOTEOLLA! SeTPLoL) 21 8 ab, vay dhdoraoa 1Y

h®df agnosti ¢ orgtherapeutl C uses for the
effequoot @bhecdlrd wiyh | Trfmmd?@uéﬁﬁy%"s oth RADARSL vaii@ oPRer

s:LgnaH.r Q%ghgé"&@tﬂl&% .Or 1 POfk RIRt-ehPageay 1@l Hhesgodikst may act
erred enbodi nents, the Froteln Wi || $ tg ef%
as an PPhPBC%r degrEEIS uF i Gt ENPCEOCRBIAITHEE 8t Sfgance o
incrd=28i 0HeSoODRY- hetivamalomiori atetvialy anFro acitthreeguehee
use of. a spin of2),t
agomh% GEnet 13 By 25 v%ﬂfé&u%g%sgﬁ]@{g S)m %gi%raopganggllng
This c:tmldldt ben@cqmpﬁgst%@nﬁég expmpke orby prefepuptsFing Piaror

DR5 c?tn:t @ynstjalgﬂlaztl%% RE@b B d REl Hﬂ@sre&[pﬂc&hﬂel Digdrddlwith the
hi n reconbi r}ant cell s, |1nce at | east one corngmegt

DR4 ‘%ﬁ qRﬁerﬂf)%@?’ﬁ GHAR TP LEAVTS SHitent GPTT T
betwegnre 2@bt 2L Qo mRei by, DRwever, isol ated protein WI I I be
p&‘ﬁQaESPrn byDI@f” leﬁﬁis‘t“lﬁﬂle Melpftbgat 'agnuggagpheﬁé‘ln refers to

i solated” nuclelic acid nolecule_.is a_nucleic acid
full ppleadiibe PRAL ?QﬁqhiémtlF?E%P%ﬁﬁ}qgéﬁargfﬁﬁﬁq|'5ﬁF§? of the
receétﬁﬁStd@ﬁﬁ::ﬁb@:ﬁt iam nedi BUcClAl.¢ axdigneel eculse 1 ¢ L ahi(EHo7) ;
IS or arily 0 te t l s f,
w098 {12858 PTG Sherte. TAR 151 ot Bt Ap 2 PE Shnd Rl b teeved
Januacy d29m| 28R e a%doWﬁ%ﬁ/iiﬁﬁﬁ ipplliehedr pldY 28rt i49§% n The
full V‘@ér@fﬂ Lk o f Q4 dRuRatyr 8 bsollcegtHpoiL ddgdadd herein
nucleic acid nol ecules therefore are distinguished
in F3gogm the Apo-2 ligand nucleic acid nolecule as it
exhst Sednn YOREUr @hd CEIRSS rebieplevet asanspgohentadd Apbeps to
the %ug_l?q_%nglﬂﬁl %J)c? s?ﬁ'ug ng %a%e'l@ﬁhgge&n‘éﬁ(ﬁ %oirtlmgacﬂfj the

el c ~acl ecu es cont ai ned in cells
recepieli esCEbeX pre$§eARHI2 $4% Fdnd RRLFRES f &Le%\?rpff?el
(199% e muicleei g1 acigtimmbecuber isisi-s1a ¢chyonosousabatecat i on

6, O7g| ffor %%Eagrgunjlat 2860 a[?%”l%lte%gl 25342 R&ly Ce\%9§j@1793

sequende [ pect
publ $elgrie Aoesmpbeentd f |1@Q8heW‘é$ 411§26eP1ﬂﬁ397eEb@§ fRetember 24,

1998pe§&ﬂgt%91teﬁgzaﬁm RQraci gisLes| @tUQSBLGD@ @L@@d')an£lczak et
sequence that are’ide Wi no_ac

al.. ;s 1A tHE AF/2 (HTGhnid edicRte, WHEE SFRgRISH
17:1hbhersequences erab/i3GEB6dpeh Nighgapspgusdt dced§a8y, ERAY 0, 827
publggltl]é v cto%grn?i(l MYReREHEE8 4 6%%%u§ﬂﬁf1ékgéacf‘bctt¥be§n§b Natsos;

eri ng conservative substit ut I ons as_part Of
W099tfﬁé6%1equ@ﬁeéh¢ efupyy Al ghifehit "P8P/ Ppitgrodablophed
Febrl8L§rI8 Ni1REGopelEH N1 1801 Npulbidhesefuesell, 1999. The DR5

receptor has also been referred to in the art as Apo-2; TRAIL-R,
TR6, Tango-63, hAPO8, TRICK2 or KILLER. The term DR5 receptor

used herein includes the full length 411 amino acid polypeptide
provided in Fig. 3A and the full length 440 amino acid polypeptide
provided in Figs. 3B-C.

The term “polyol” when used herein refers broadly to
polyhydric alcohol compounds. Polyols can be any water-soluble

poly(alkylene oxide) polymer for example, and can have a linear or
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identity can be achieved in various ways that are
within the skill in the art can determ ne appropriate
wearaetoes s for measuring alignnent, includi ngPCT/US2006/005459
assigning algorithns needed to achi eve nmaxi ma
branchedy fifigit - ovebr¢isarrdl POLERgs h iseludncebodei agostituted at

one cﬁhﬂm&ﬁfeﬁdaydff@&ypufo@@ﬁ&%ﬂ%eﬁnﬁ'tﬂ PEERAL2 AN AQACI Ll as an
dent | value can beobtalned usi ng the Sequence

alkyl (_ﬁns)up 8;{18% ﬁ'l-’vé?‘enprod]ﬁl‘ éﬂfﬂ muél\l-c?ffb%?ch WaRically, the
polycdut Her e@ byoGerehiteicme | rdycany, t hpréﬁtﬂaﬁﬂyCogel?fethylene
glyco\M')]I Q?EEZ‘S b%@e@éi edt éeh éﬁ%&ﬁ%ocugg tat Irenl Isnoec%nldze %hat

fice, ngton
other rﬁgé'r fe GSCEOWM g’fﬁ’tr Ré‘@"@ﬂﬁat |P@ﬁymrop|3)¢t§5ﬂi50(m3’001he and

polye&hymhha—gﬂxyy&apylénénngyyabyavabngyﬁéggwroggg be employed
using 15§9t§8£hn|'3és outg é%gw Frgn0| - A L sequencepE
gt oy g AE?%I\I—? ptogiEam PEC.

conpar I'SOR par anet er s” dte
© RINEOdE Rt thar ynvetien dmmludenthote seglienaesih rief ehe art

and ﬂ%s@%u@@ﬂé‘ﬁ{ CE&FNQEEaSaLY i OLs t REEXANLE3SL9 Flfy h%vsatllable

. ogerably I i nked codi ng sequence In a partlcu
4] gani sm The control sequences that are suitable for
m&@kaﬁﬁffESqnjugatexaﬂ@lused mekudﬁ éﬁfﬁﬂaﬁﬁbefo its broadest
definQPLbLR mea@hN t nd a [10osqire
“e “bind i ng site. j%E%%?yg{egggéﬁ 5 eﬁnow%?iéc Fl #2%
con B%Fr%‘ﬁ rgeny §hgw dsHy [oat PBﬁr%‘ngr?eﬁ $f anthehhancers.

Ny eleemaﬁda;d:l_’ra%ei@ﬂﬁéﬁbicynallhnk@ﬁl N kel s %C%grm of
11gandn89 ggfqu&lo relatlonsh W t h anot her nucleic
d ‘sequence’ ﬁg} S anprRtt ffiGFeaChrigddfienees and
Cytopééém%ﬁ(ﬁqwaleaderond;napeiablth|sdiaﬁlé0E¢wwhﬂiarhave less

than POl é(pesmdhd%rhﬁsrhémﬂx%ngxgﬁg cc‘fé% %.S 1 BT RIS in }1gat
e a%%% é@ﬁée% in the secretion e pol ypepti de;
pre g? BhhariEs threnohetantly SPFHK%HQJ@Sa codi ng
Sigueree Tdivaleatfeet=sl tﬂm"t fréﬂéﬁs&’ gt |a0fﬂe@£l the having
ri di e is .operabl
two pé@ﬂ%%ha%eé ]:Q&%ng uen f] ci met tj]ogﬁeagséousgs in

ked to a~codi ce Tf s po
the pF%S?%ﬁanvﬁaFé°¥r%ﬂﬂ§P§F|b%t dﬁﬁw@palﬂymlfeﬂa¢pabhyc, cobalt,

nickelj ni(a&ﬁnlum?,aﬂﬁgﬁé'ﬂtumt h@n%rﬁj’aqié%gceSPQ@dl%llakngggné
of a secretory | eader,

nt us, . and,
such &8 ?L%E%ﬁ% and eP@%&YﬁEIﬁH&&@- EBneVEt™edRadicer s do
PharmﬁQQHWWEﬁélVoaﬁmemﬂahﬂegU@us fdrimsRi, nguils @ceanpkisbed by

acetai:é ,gaﬁalr.%natzecoéh\'ﬁ%@tgnénﬁ eéllrfaq:tel Qgrtﬁé L&S | f UCh
s..do_not exist, the synthetic gonuc edt i de

mentl%la%%tddr"é‘lsfltltr‘% ioHFe \AQFAFRTAES o Hameatyiebal on for

use igorivempiresnat pracities. 1sAmhkhoaMd ﬂ@ﬂ@@ﬁﬁ?%rably, the
a yt ot t "refer to a

salt fﬂnll @g‘:ca{slggfa?ceact Bon% nr}/tv\‘%r}eé:ﬁln%j%%%,easf F&S‘éfﬂc%etdom c

herel%el%@ PR&EcBdphre sgriteyed deptoonsepFeRslonse og. addairtirsal

(e.g. Kléﬂﬂ%rctﬁmg) afi@ldts) PRUEE Rl ls$r FARH. LBRGI ODEQ.geé)zample,

r.eco n| ze bound %nalbo g on a
(1) enhan orage stability of Apo-2L: trimers over a desired

period of time, (2) enhance production or yield of Apo-2L trimers
in a recombinant cell culture or purification method, (3) enhance
solubility (or reduce aggregation) of Apo-~-2L trimers, or (4)
enhance Apo-2L trimer formation.

"Isolated, " when used to describe the various bProteins
disclosed herein, means protein that has been identified and

separated and/or recovered from a component of its natural
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target cell and subsequently cause lysis of the target
cell. The primary cells for nediating ADCC, NK cells,
we@ees®i1FcvRI 1| only, whereas nonocytes expreBSI/BS106/005459
RI, Fcg RIl and FcyRII1. FcR expression on
envirdrerrttopofetianigants cprpaiantar PLetts SFABPe SO PEgET
are méll%kf %flsR@Hﬂ Ghbard 4 ﬂ@éllyAﬁ'ﬂHerB@ﬂe Wiuaehgfe 45 ¢ 32
Toassess Al activi téff . a mg ecul e of

therapwwegées atP¥ PG PFEEABeC RS s SERYTes
hormofikes,C lanbdedt héx Lﬂ&oﬁ&haatem o, b6H; ﬁﬁé_’c@ma@eaﬁa S tery
In prgx.gez]pree:?f gﬁxggcgi fu Ak %@:L!I_Sbé Yurits da a%% a

e perip sher al’ nmononucl ear céJI ).
degreqagufifdlcight | & cm@)mceﬂlseasm £.8r Aati sy, C>fo et or

1nter§£jﬂ|atzd19ﬁala!:i{d fAfdenact byidge off thepimlieeil-@pobequenator,
nt er est % be assess

I
e S e R VIS
condlﬁ:USﬂ@ U335 n65Qe GG (129988)e . o Hpmraficedh st Cﬂlltyelfl staigy.e
IsolaI%@gt@gg@gumme% B&%&@% %rltmftme@egbmﬁtor m

nctions. Preferably, the cells express at
cells) eyistcer@fRIF3S e SPFYORTRE Rrﬁcéh%f%%ﬁ?orllsaﬁéﬁlwral
env1r51>£rﬁél’ﬂ:| 5 10f nbtnmn ﬂx&ktkﬁﬁyt e Ak e bl ye hddesreADCE0lated

eriphera I e P
prOteﬁ urgI E Q ﬁ)b 1ea rmngl%ygéhg%%/ittgito%x@@r
é%ell I“ssalﬁtq‘ﬂé‘utflrlebﬁw saCJIRII PRlPBMES ign@ RKCERid S ng
molech@f@{afteq‘s Thent &% 2hE £@§e&_@1tt@61 f@d&? aFtCEeaéf:eoﬂL@ed
describe a recep hin 0 the Fc re
contalna HIGHGLC THE GRBLEFTLa ol PO EE L Vb CeagEn
assochat@h iFc Rhe Moo gonedlr ;soarpe edifertl‘red nEcReis ariel.whhghisolated
Apo-2P1LD gasn@%ucgglénéa1®%1Q&9@@£F|Jtﬁgggeﬂa 1@?@11%”%%%%

receptors o FcvRl, Fcg RII, RITI
settisghet addel, 1Ent? WG AP BATE Svar TgAtatethgeo-2 ligand
nucleabtﬁém&do\zebyléglﬂm@fbeérrsr@fdﬂshesgutﬁmptf@m th€ Ppo-2
cetor chg RIIA n. fol
119anfie31é fe Qp and Ugll N @S(an Q_‘ bi- aﬁgtq%cle%gll
Howevehij caItlrl Hawd as e $m Qamlsénécrillﬁﬂéﬁé&uéﬁé@smqwlél ir@fudes

~ Apo- 2pﬁ_h§§1{d |)ichBit h§cﬂterﬁE@§ﬂé§ dameiinsat hereofls that

Activating receptor | A cont ai ns
ordinpili GPERTESEofP y%&égﬁg‘ DHSEEF adEr BT R frot e PYTA°
acid mblédsle)itsophasniitraiomenal lodrthion Agffecspt drofcghat of
natur&t' B.£ontai ns an i nmunoreceptor tyrosine-based

%ltlon motif (ITIM inits cytoplasmc domain,

(éP@éCBaér 6%, IMimg. 2REY. SIFMRRAGI 1d9mE XY, Y3ED (ATWPFF. tO

the sgﬁ%n@éﬁgﬁﬁéﬂgﬁgg&i|be|8a‘ﬂeli§|'1d@ﬂ'id1d@ aet thédgurceResge of
t al I

amino aﬁéggﬂes(%i) ;Ln acadiéd) as ?quﬁnce thxat %Q%§£bggf
with Wbd. alR& mdmeaéil_@%) inCtherAcRs Lipaed UV rCRoset tay
allgn%gl Qﬁgtéédu%chg ihe Jnletreagmﬁgr &=QRCOoTpassad hyyt heo

FCR" herein. The term al'so includes.the
achleve the maximum percent sequence identity, and not considering

any conservative substitutions as part of the sequence identity.
Alignment for purposes of determining percent amino acid sequence
identity can be achieved in various ways that are within the skill
in the art can determine appropriate parameters for measuring
alignment, including assigning algorithms needed to achieve
maximal alignment over the full-length sequences being compared.

For purposes herein, percent amino acid identity wvalues can be
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neonatal receptor, FcRn, which is responsible for the
transfer of maternal 1gGs to the fetus (CGuyer et al .,
wq 20060800l . 117:587 (1976) and Kimet al ., BCT/US2006/005459
I mmunol . 24:249 (1994)). FcRs herein include N-2,
obtaipal yrenpht e SSUERCAsCPTRATGERBL FE R YR BRPERTT h AHE
whlchgv%ﬂ%e a}lﬂﬁérg@%ﬂ@%nEﬁy&m ) ardcesuhéi fige isvueicthepda of which
al_ani ne r _aval,ine at, a £3
has DhwSIAIIGH 1585 1 alRE P T TIe PP ooy RSPy Ecty SEFtes:
Washlh@tactn bmdszmziﬁsl,g@egﬂherdfrbrmzifgoghe\ﬁé?r |C”ﬁ>@YF:é§h‘RI Ila
Rl \La- %égﬁs has b@ﬁé‘ S ot 4 ashbgbeLcly
Reglsajf?l ni &\T ur%gn lg and nedi a e%creased A%:C ALl
availgbie otrrr@wahu wqr&q’?amo%%ousg%ﬁéﬁﬁ% TiYe"ECy R 14
sequeﬁgggcd%lp'a'r@séﬁ%@raﬁfetﬁebeaﬁﬂezy@lu&by( Eog MRIIANg=2 QS@SFJ#&\M) and

receptors. "Conpl enent dependent cytotoxicity" or
do noE Y refer to the ability of a nolecule to lyse a

teg ebri " ddne rpi esemeenast= "c sRprEMER DNATREIEH e nent

neces?gﬂgvﬂf. QR ePak s:L'o§1 bRl 4 atd-aby vt henkbdddicdagngf s¢dieence
t conmponent of the conpl enent ystem SQ)chaQ
in a pareETHey 8°gt %wmbodﬁ © O ExedRTH & cognate

suita@®Nti g&N.priRadgsess, doipkeaspte acinicvate on, PrPTODErassay,
optio?{ﬁ%b% gﬁ‘?n doe[@hfé%f%{: b% d%%(gl %%Z anQd Sc@rl’tl%goﬁé @indl’ng\] s:.te

e perforne
Bukaxyetnr " egitlisheds" kpermeite %%%ﬂ Rrﬁﬂpﬁérﬁr o%?j‘éfé"tde%%%‘émn

Slgnaqu §]Q@Cérfﬂaglagky covers [ nt act nonocl onal anti bodi es,
ycl.onal , antibodi es qCifolc | g
blF‘é‘H&llcf F‘El‘gn“tsi b&&FEES Y of ms ICC)lf r o{rﬁeﬂét gtaSSPQQJ;gé {ftde

two | ntact
functanhikbodt s, i castlianyi Bodypothay et leiso aF A gS B ey For

exam %h' Bm& ihe d%%é@&lu&&&é %QH ga&r@t@ﬂyvmeuderm idpeayibly
rren S’ nprise a po on Of an ntacé ant |

1lnk6(53r éPeP%I §P3i: @nﬁPngP‘?%tth’?e lgn%F geh-BIFRErRG " or° vaalp%%%FOteln
that r&&*t@elp@ﬂsﬁe_&l tExa.ﬁé)d:JfEil@h afit ilbodplivpaghbde s & pEPudesr

or ex&%&cgad%s opEa I[Elgeé/ ) rgggg@kﬁ s@ﬁ@ﬁgé est id R@REcts

S|ng fain ant i body nol ecul es; and
the tmﬁrtswspptwn iaf éhﬁl peRiSnS e oPRed FIRAFCHRt PhodpY site is

oper%ﬂ%ﬂ@?ktéd cdNaf Ic\éallﬂ@téebﬁ%n%& :Lﬂ][:Et u%?bbytl%ned so as to
eeroeramsrlcg |n$,o

faciYiatensraLorioséd o¥ %/jvool dent PRaf alf%’ull §L§ -ans_ that
the Bwwl ste‘qnendewtbeoalg héaksd (e @hathsum@acﬁn i ghlii %lcﬁse of
a se%reéa)r@(mgg?&gr a c,jg)%@n%u&li@'%doﬁ.n()@@a@ﬁ@';ﬁﬁ%edl St fdvae

e t'he nunber of disulfide, |i.nkages vgrmellshed
enhaperitey dPhBORERAKE ERaPRsCHTEUYPSr ent 1N S5 BBTT
by 11@:9&:36@16&1: Eagfedieavy raseridighn ehaés. alidoshab 81tes do not

ex:Lshe%thar %ﬁtﬁgacedol'lg%kégf d%l %HEE g:‘?s kyx‘ qgﬁﬁergae?xhz used

a one end a variable domain (VH)
in atobtdamed Bytla ermvsecienat@igicadcedonai ns. Each | i ght

Ch%h@lﬁ@ﬁyiﬁéﬁéﬁaéﬁﬁE%ell mediated cytotoxicity” and “ADCC”
refer to a cell-mediated reaction in which nonspecific cytotoxic
cells that express Fc receptors (FcRs) (e.g. Natural Killer (NK)
cells, neutrophils, and macrophages) recognize bound antibody on a
target cell and subsequently cause lysis of the target cell. The
primary cells for mediating ADCC, NK cells, express FcyRIIL only,
whereas monocytes express FcyRI, FcyRII and FcyRIII. FcR
expression on hematopoietic cells in summarized is Table 3 on page

464 of Ravetch and Kinet, Annu. Rev. Tmmunol 9:457-92 (1991). To
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domain at one end (V L) and a constant domain at its
ot her end; the constant domain of the light chain is
W(alzoogmmlwth the first constant domain of theP(tiBstgp06/005459

chain, and the |ight-chain variable domain is. %f&
assessWADEC téws ivaky adf & FOFEFRLIBfOY HETRESEY cHaIR Igar fl cul ar

assay, agl,pR %'t%a%eéégéﬁﬁbe@r enbet i matecitt dof 0F AN 3iEdt exf ace

between the |i ha heavy ch e
A e

1nc1ud‘éebéﬂiﬂ5h¢3mt boasd oﬁortohnetc&aar attld sddRBURS R farural

Si V. [ nmopg AHiichedhesy amgbaar ectsedky
Killex ﬁ‘ﬁ?ﬂ Iﬁh%l ng gn peci ?I city ofl each ggrtl cul ar ln a
of theamoilbodye fodr 1nEST Y t“}aé’upéra%ﬁﬁsr% I gnevers

animal’ #o Id@g élﬁéﬁ/ dsS tAQE @venloedi sh r(L‘IQ}d"Ia%d eth&bugmmﬁ (ﬂﬁé)
vari abl e domains of antibodies . It is concentrated in
95:6521656e (38%YHent s cal | ed hypervariabl e regions both in
t\ﬁ@ma&ﬂ @Htrecbat caand t hee heapaytiae nwiyeeli sFPEC8BNWMHSLT
he nor.e highl eq, gggghgns e Fe@bbaP) ecrdorailns
more FCiReS &R %dr%q “yF%QQ&%]y & S

ramewor kK regi ons }F;? tThe vnacrtll%trJlI e
expresformi Asast Frafilié ARAVSAEN OIquﬁ]? % TrStRacH SisF se

Examp { QU FRSmah Al Goy:y 889 Pt th alehisheezwamﬂhpgumcammpheral
connect ed e ervari e ifbform
blood|%t§§we&ﬁﬁ€cﬁ1ﬂ TR B DL ROt WDLE

'h soms cases orm ng lﬁart of -
monocfrtlf@ b-sheetxit Muckelie. aﬂmelewgépbaﬁ apviety BRfion S K

[ & held together in close proximty by the

cells nachg&e@e% the hy ypervariaple re%lsog grcgergcgl%eogher
éﬁ!&l RerBRNEC BEEEPYS 't K& f 6Pt on "6F Ot ha

recep%fl&%&- bl AdE Nep S:lHeGFOf ragitdrbedi es {ns@éoq'fia‘bat Tee al

ences of Protein opekhoghgal MdHeekest , aSth
Prefeﬁaeg C% BeATh Ser ?%réé Nat | (lglngl cit'tUt es. Of
prefekead tgR B@t hesdfé'llqmbl(li@%l) )IgGTﬁé‘tE]B% S aft J&BHRI ns

recep@b§) N4 iiRkoLYes Adepebky on ﬂhend'lclqgl arFamIbodydt o an
Fcy Rgggbﬁyl?qlﬁs%tgﬁreé{?l IJdtl\ﬁ/lgr I V%.%tlgﬁté U:ﬂfti 'a@.ﬂérnacﬂyﬁhaly

I n ant
spllc@apeaﬂwtofc ehbsesrerchcaip@@reyt BQ‘\CB@IC lrteyeI(JM)lnC 1pgpaf RITA

Jdi_ges f Lib0di g PEORHESSSWoihHeidiedl receptor™),
. SLBESLLEN, 25c8pLyb00 e peodbbesives

ragnents, calle in
whiche hakews ithi 1@ r's PRGER aig ﬁsﬂuﬁ?(ﬁe{jﬁ g:éx ?lfée %)nqgltalc’fily
th Jy%% dHahic labmaﬁﬁagwmeoﬂmOs?tmmngetEe@mtson {FgYRIIA

Lty 1o ol o vhE £ MR E ( )

conta};.lnél ag Jarﬂn p?pé 1%4:2711’ %@gé asé%?%%'tﬁ 5 f (ITAM

ment at_has two IB contains
in 1tﬁntcnygepl®$mld4 dgmsites Ia’ﬂildb%l%‘il‘fefce@&ﬁﬁbf%v%%

an 1rr$‘r[ %%%el:é%ﬂqg; Bgiﬁ@lbase'av 1nh$1|31t|fh&)rillmﬁltlﬂfln’(ml"l)bodylts
ragment ich contaips a a r LLhon

cytoRing ant G HasRoiara FHE LSy arnkdal: | SAgLbe

(199ﬂ|)rrer roks O heavywehaim Ravetoheaid ghinechabryarisibl e

Immuzfcpﬁ §I g I n t | &.@9’1) ; ogap&vaétegt asfﬁrﬁ&rﬁﬁﬁe@ﬂodé% 15130

(1994); and de Haas et al., J. Lab. Clin. Med. 126:330- -41 (1995).

other FcRs, including those to be jdentified in the future, are
encompassed by the term "FcR" herein. The term also includes the
neonatal receptor, FcRn, which is responsible for the transfer of
maternal IgGs to the fetus (Guyer et al., J. Immunol. 117:587
(1976) and Kim et al., J. Immunol. 24:249 (1994)). FcRs herein
include polymorphisms such as the genetic dimorphism in the gene

that encodes FcyRIIIa resulting in either a phenylalanine (F) or a |
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configuration that the three hypervariabl e regions of
each variable domain interact to define an

waniosggidi nding site on the surface of the VHOA/US2006/005459
di mer. Collectivel

the si_x _hyper varj abl
Valln%on)elataﬁlf”r@%ﬁ"O&ﬁné?ﬁjg Pedrfic ?‘ila‘ied ﬁ End SR o
the r@d&;ﬂd@@dyhkbvmms teVegeh SiThgl Bovaryasyise vebies F (& 112
FCYRF?Q{ &% 2n v GQIPLL SIDG Pyt Qrﬁﬁl@ﬂp%‘fﬁ‘fﬁﬁi@b'@r human

ific for an antigen) has the abl|lt3/
IgG1 amtmwlaeeamlc:tﬂm@daﬁ@%ew VIt ROLRH TtV ea EP ot Zygous

pheny?glgrﬂlntey FI:JQleI the ek f £a DigRd) Ngr Shé s robhgokab(FeyRIIIa-
ment al so contains the constant domai n of the
158F/V] g’?ﬂce@ﬁﬁffﬁ and the first constant domain (CH ) of the

h@ampl&h@dm deEabdeJﬁt[ a:gzn:embsldmf}f"e roxf 6RF Fate faragrerte
ablllF% ?ﬁle adQI Ll o 1 %@C%ugﬁ ghe t];tl%s‘éﬁﬁgoéiﬂ

nusoF?e eayc orrmnmcumg(ggj ch
complenempr e T@yspemm@neﬁlrtoﬁﬁh’éatdiﬂni BEEYYRY nge Pegidnce Fab
binditg bt ithd kergdesd |e9.ﬁ Bﬁftﬁien c'foalpleﬁdmt isysihinchCidle to a

st ei ne residue of t nt do S t
mdec}liésfetﬁhe iy @’étjc]?ﬂ §P‘6‘E é“B‘ n“a"f%% aRERged! o
assesfsr GBI n@r agtn@dﬂlpnmeaecm G asgpaasr sie@fzrp:’gebd in

fragnents whi ch haye nge; cy, s t bhe b
Gazzaﬁ)h ?ntherome&;aFE 3’ lhm gg l‘%t%bo%%y2p§ Meen i M may be

coupl i'ngs o ant fragnents are
perfoamsd. known. The "light chains"” of antibodies

(Famynegl oLl i), f EQP%@U)&SV@%E&bhattﬁleSMGheéstcmnlse and
assi gned to one of two cle arI%/ ts__.Ltbl ?cgstyoﬁgfclgﬁéied
specifApALY KIOVEFE Fabbda TAROfIoBA hes
antibRGHENCARS] Wfspkbefic cm’rt&ﬂoariteeiotwg}s bisPepiid] @@téhofl%\%g)
forme%e£6o ag| C!L Se%ugnge rg:factthgngﬂg &j?ég gﬁﬁaéﬁ‘tﬂfod @kégments

alns i bodi s can be aSS|gned to different
so 1ccigasseshe}7ﬂﬂe<lhebaiiet1ﬁ¢ ieshiper P REES of et

an}&ﬂiﬁ%c@s fr&%ﬁmtlsgDcoﬁ\ﬂE.\sel gGpoanfloh g aandnsevter al
antlg@g?ggggﬁr%lé( §OH£%JB%£ di ¥1I dggtjl[ nt&? bﬁﬂﬁggs&e%irlable
regidigAReredhe Iawplchadh ac;tm@pém fmﬁmnﬁ§ f-ﬁfa%ude b, b,
F(ab C)§|r lrgrg@oﬁqzdgtrggﬁtgﬁtéj] fdl%%ﬁie@ asisRs rofnaidddiedi; esiagre -

, _respecti
chat s RSP TUATIES 2T THIGEEBF RG] G odies Tormed £xom
ant il6QRf irgugathons of different classes of inmmunogl obulins
AL EAUELL IO oS B260ALR NGB LR ANt | body

S conpri se VL domai ns of antibody, . _,
glycomereiinst heseodtmabAs0 8l Capitesant CPFPQESS ngf gtvo identica

1lgh€°lr}’)p%‘1’1fa&9§ &J&ﬁltl?ho Paeheiahl heathe (v qeliypeptiae light
urther caonprises po%%grre tide |inker nk&e%&ggff%&e v¥a,
chaignf RingsHarns® \Hﬁa?fﬁ g tHE §CFW/ To formt
whildesid ethndbeEuct Lthesm‘lgﬁlidanllrg@gebi Madries dendathe ieaNYof
chalné:Fc\Jlf Sﬁ%f@!reﬁ%“%nloglggﬁlin isotypes. Each heavy and light

chain also has regularly spaced intrachain disulfide bridges.
Each heavy chain has at one end a variable domain (Vyz) followed by
a number of constant domains. Each light chain has a variable
domain at one end (V) and a constant domain at its other end; the
constant domain of the light chain is aligned with the first
constant domain of the heavy chain, and the light-chain variable

domain is aligned with the variable domain of the heavy chain.
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Phar macol ogy of Monocl onal Anti bodies, vol. 113,
Rosenburg and Moore eds ., Spri nger-VerI ag, New York,
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erent det nants._ ( each.1
hyperW@é’llﬁnénga?ﬂsi blé’dﬁacg ;ﬂarlenct gﬁ%‘? %&%%hgfn% Oseth
proxmdﬁiyew pAAt FR dide anth gere leﬁeﬁ'd%FHa}]@r? EEILRET r (from the

other ecifi %BE¥I‘11§JA‘% MNeEL OAGna2AbL DO s ameigen-binding

agvant’ ageous i n that they are synthesized hy
site hgzmntdmélem {2, KghebrFar at ei°B Byt fer o/ phBEeins of

Immunbﬂgy:ﬁoaq_l ghuLi-as:, Bia madi futerid meadch (ﬁlﬂi’\ficlendw@’%ﬁcé?l
character_ of_t ntihody in nednf r@m=an
cnscittes ok Ban bno IS AL L ROTY, 0%, bol nopRblakgedy i

dus pop at| on of anti bodi es,
are ndbdidolnetd amreetbonsat bipding FequfiPAY prodic oSt

ant by s AW RakLheu] &Hs MubRdas Reirtaxapptéon of
but efcﬁlbnono‘—%ﬁgﬁgl anti bodies to

n I\
the avutpho@m@.rp%éﬁgdy WSH n%%l%bgeglake%%tQQQQEty

(apcdyybridoma nethod first described by Kohler et al

Nat ur.e, ﬂégg \?J’?osn (o]f97g):ib%{1éga%rggu5@éje:vﬁy 1&@ﬁ@iﬁd1ﬁént

. 816 567
antlg'lélnebin@mg:lfocﬁ&rﬂeah@: b%?d#@g "Rl rsempR" ?Soefaaét e d*FP ot

singl @tgfl 'kﬁ‘%@)inbl bt e %ﬁmdual pgsidalt echni ﬁp;@nent whose
scri bed

In dackson et Nat 2:
name (@fot%nbt%q%?&“ N rysjall% q:re%d ?é 6% 581-5 %l
treatk¥81yief@s axarpbe). Fregmeno dihmtrahaant¥d GlitdgeheP B ng

s:.tespeﬁf%jl cg| Ii/ Ic,% aﬂgg oﬁmx%%L§1n]@ﬂ{§ Ql@l@llgén
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vyt is the m:l.nlmum antlbody fragment whic con al

complete antigen- recognition and antigen- _pbinding site. This
region consists of a dimer of one heavy chain and one light chain
variable domain in tight, non- covalent association. It is in this
configuration that the three hypervariable regions of each
variable domain interact to define an antigen-binding site on the
surface of the Vg-Vy dimer. Collectively, the six hypervariable

regions confer antigen-binding specificity to the antibody.
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hoeperizied ant thediesomayidomprissger efi thresopRapnRrdomain
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N, TRMRIBAIELY - al B8 WIHMREB NP S E EES | 338tV E Fort i on 0

conf i iRHIAGhEbuE | di eehantlasgion( Fojunoglppudahbyath a*tell

. of a human i mmunogl obulin. For further details, see

TOWhanes et al ., Nature 321:522-525 (1986): R echmann et
al"singNatahed 383" 39B- "FXGV('1 98BN F TPPBEREE (IPFLSepthe

Vy ar% r\f"cécm?ﬁ'n%l ofza@ﬁcﬁﬁﬁ h992)n .thEae Behamns are present in

a snngYe eprovl%legik:)!u.ge cq'ga . %eperasfﬁgf,hgflglﬁb %fl%épI:J(_)de
further comprises a polypeptide linker between the Vy and Vi
domains which enables the scFv to form the desired structure for
antigen binding. For a review of scFv see Pluckthun in The
Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and
Moore eds., Springer-Verlag, New York, pp. 269-315 (1994) .

The term "diabodies" refers to small antibody fragments with

two antigen-binding sites, which fragments comprise a heavy-chain

27



10

15

20

25

30

35

the am no acid residues of an antibody which are
responsi bl e for antigen-binding. The hypervariable
W(D e(g)ﬁ/@spowwprl ses amino acid resi dues froma PCT/US2006/005459

Ieman arlt eter mng r
variahg s P s A0 S5 Ay 8 e PRl Boflan
(Vy) Jlri gmeChamm pbaiypaptedejoﬂmm dWd —31&85 @l Ys189-B5 oSy
that ks bac%o sﬂﬁg% (,!‘53) tﬁglPﬁﬁg}%e%@bH Med |t@)l%| 8ofQIMd Nin the

equences Pr ot ei ns I
same ¢t eshe Sorpime amabfPECHRAY ﬁaSéngé %Fg‘g%gg“enatary
domaihBStt taHoeeof cidedl tha Betdesdapo NDtlééIQ—gih,)l)ilagd&ﬁmes

, t hose resi due oma LL ervar
Diabofies &F@sd?écﬁgb?‘{lr‘)oreﬂ% P & i %and&ggf% 06’ ?%5)@%9%% "o
93/11hsghtamhanomlvmgexalmlte adorraPmcandTaZG 32cqH Bei53UEE: (H)

90:64 ‘2 in the heavy chain variabl e donmai n;
? I a an esk J . M. Biol. 196;901-917 :
'mmﬁemmnormclwwl IRSIRAWS &F T HbLETGLP | K eersd%%aaﬁ

antibb&y lh%@a&rfégih ?forﬁ Lharpotplueahy@le rcvmrsiuabtentﬁgulcyn hpespeuesis
as herejn defjne bod) i.C

antibgfiegent ¢ i ﬁ%‘%rjeréqlwéiua t_@lélbaotdl%ers eg% %%%gggﬁhgs DR4

popul@kibiRbare Iﬁeﬂh&c@hpﬂ@e@tofobl prtisigplehne tertllye ACGRFRLINT

mutat%.%{’xfs %ﬁ“ma@f £L nﬂ)fé’s anrdiar navhdiddpugesh thaiocdibaal
i s‘useful as a theraEEeutl C agegé for

antlbtoéligét’fuffg g 9B | SREGIrESsi RGH RN LG P Resinole
antlg}é&h&@o§_€§e hemkﬁhermmndhhebﬂ@yésilMtbl cpefeart itomad

of JiLe tin
ooy EL TR0, LSS, PR TRTRL (orel spibing e,
di £ fegreniineun} hageiced dbrecthek é‘@‘alﬁﬁ% | HdypresF i’?lteerﬁﬁﬂa%éy
(epl dRLhe conl ugabedoRs1 faufte_@owths hefrecekagaysi mal ecaiegle

or agent suc
et GpanEnat By GERLPER | N Ao FRTROCD T paTe LFRAED the
monodlictalabedib@titishedy advaorteonhire hithadasethey duiftifi ed

synthesqzégpgf}eagl’?ed %Bgé.(‘%mé ecﬁﬁ_\{:%g_"@d §5 QA AmE QAPPSO et onhelrt S
tural nviro Cont am nant Cor‘['ponent s of %
smnarlgPal i Bhyi FonReAt i TSR] BTl WHIEHCABG? (e character

of tﬂélta@lrtfl%&y W bedhggaesiiedrrbhes apsttioot sy frmmogkaeous
pOpuJFﬁ,td.tOé]] ﬁéc%% 1%0@%5' né:nc&ldle ALY DESpe angggéd @éqqfe%ﬁgﬁ_ng

us or nbnpr ot'el naceous solutes. In
prodyrisioar pEdtenizodilvedy sbY 13y RAEEbOEATWISTRRE - p TS SggTPLe:
the &%z%oecﬁl%n%ggﬂﬂﬁddhaﬁ 85%@3415\6&@& ghtaﬁéomhbbodytlwhe
he Lo net no n nost e
PreseRfy éqvﬁﬁﬁl%%aé’y b\?/ei“%%/ DY 2P YR e Fed e%g{ll fcﬁg'nt%/ to
desc@iﬁeai Ibyakoth&stetlalr esiatiess, 0258k £ 25 NiL9A5) or oF et gl made

r 0 ac C, b e of a gpin u
by T %{ﬁo Dﬁ‘fqn et%) %tsoyﬁ%%bgeg g té % %J&%P%A%% u4nd8e1r6 ,567) .
The rre@kmlmgtad)ram@m’@d@é NS iy PénéSQﬂsﬁ‘ﬁ?@ ESBHeRBE

antiQ& T rb’ragggé et!s%mgy thal {:e\!&ﬁnl%@sndeé&kﬂiednaﬁladﬂm
al., | l(]Taturee,S 3%2e6§4n 6|2%0 (}_/L991) Iatlryd VI\\//IIatrEIsneg ea?lonblnf]alqt Celi’losl
222:581-597 (1991), for example.

The monoclonal antibodies herein specifically include
vchimeric" antibodies (immunoglobulins) in which a portion of the
heavy and/or light chain is identical with or homologous to
corresponding sequences in antibodies derived from a particular

species or belonging to a particular antibody class or subclass,

while the remainder of the chain(s) is identical with or
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since at | east one conponent of the antibody' s
natural environnent will not be present. Ordinarily,
whowewga01s i sol ated anti body will be prepared bRCEHUS2006/005459

| east one purification step.05459 T XpLe Is
homologenpeEPi GoF ZRANMACLDY e TGS ah” 4Hb ul%togog t%‘g'e]}l%%d From

anothd&xOHpledat s 0br Gelandeay ta evephor agoitiocsty ghasarP®EGER
subclalair%g: %8:- g%l W’ll Cr]fragm&fltf,se%f \é%cgogn@ﬁ%ﬁq%ts' Ngo long as they

or treating the disease or condition in
exhibifuediei dﬁswh@fi Reio laghtalt satCérlératgu Y § -arf@SGEF yNor

4,816 S&qﬂe%!rﬂéan di part besd anv-enbodi-a@ntssi .ansef fecteisse -

IS the amount of.the death receptor, and
6855 E@ﬂé))nh%%‘f‘%’fl%é‘ﬁ%?ﬂ%‘?’r%ﬁw FufPFEr et egeéﬁhgﬁéﬂeéé or

“prlmﬁflﬁdm sat i pedaas eotnhei prgpensitplé¢ simtaias antigen-binding
sequep egqejg Irtslblﬁéajflgra aOfno% ﬁl?t!\éné 1ngggr 8o, _@p@ﬁhoﬁbﬂd Monkey,

ur-vol une, ong survival of a nmanmal
such ha\batgoa, caheses O'Eh@yrl@r@ﬁgqsmﬁ@ﬁbgﬁbp?ré%éﬁui?én e 1 R

reglogsggqlg% elLn Herpadindnct , therapy .refers to substances
act to suppress or nask %_ﬁhe i Mmune_syst mb% 1%9 e

rPﬁIh‘ﬁaPl%%@ FHEFEaLELHEFETR™ Thi S WOl a™F het'ude
chime8UOSIANGRTIiED ath&,l pphes $n cytrokisie spooehut iden; 1ved from

downr equl at SUPPEESS. sl L QN GARIES Sl O 119Yd
non-hyag “ﬂ“ “ﬁﬁ% |gensF%§ tgﬁpr{oessta%f such agelnts i nCJICiJue:eS

are h@mami nm@oaﬂybuslwdgtepﬂm%t FRRPEY held® (e Ur st
from gaﬂypé@raﬂa@@é Qgg:uorﬂ@lﬁst:ﬁé Ojtéiﬁﬂplaﬁtl aflé | mapTatedyby

drugs (NSAI Ds); aza clg
r651dBF6n5%‘?T§/& |hﬁ’§’er?ﬂ %’g‘l b%%noeé/ inuflara hgﬁmes donor
antibaagk Ssiidie HGoant i gexts, rabbd@s@-’r |nl@@é‘}uinﬁn P mapgt ha‘f\bng
the d‘ésé%%ﬁgg? mf%&u,d'@és&pﬂf\eyan&ﬁ@c&@p@&wr MHC safiki gens

ragments, cyclos orin teroids such as
1nstagllcséoc%1fatfﬁ‘e€6§ﬂ<e%$b%n @Ry. re’b“r%‘berﬁ % he el

1mmuri35%tLBM{11):[x€dsﬁdeS&b@m&cecﬂe?yaﬁethasmnehjngandn human residues.
drocorti saone; td t 0 subcui.aneous)
Furer] BPaRy o oqluzleﬁea qf ;ég Ig%}? ik xg%leunom de: wre
not fopndkinetlor neptipkene a@e—@sﬁm%m%&@ﬁu €pRoT ISPy
Theseamo'dlkﬂg,@t]glorﬁar @Rz0made o gﬁrtﬂeﬁﬂf‘éﬂﬂ.ﬁ)ﬁl egtlla:rdy t unor
necrosis factor- ies (in i
per LIS Rumal ‘—’fenﬁr’ftail T'%I‘:e g‘umﬁ‘nun%%hem n ggt a}'r)l%]'r cept) pise
subs @it all UPDAl NedT asi Sedsittape, brnantyiogildy, two, Varlabie
domaiannst | hnaﬁ{éﬁ%ln o% Qu%éf%ﬁllllg§19ngllarHﬂ thb-Bygoeeptiable
ht'i bodi es; anti-LFA-1 anti bodies, . incl ug ]E nd all or
loop%mqrreﬁx)Plada‘?Fd tAREE- TDIB eHt PBBET eUERe O %szfl 2
subs@e[Htlll%@dyeﬂl het ehel sReUsraAnhbsel yiphdoyte Fhamddlebulin
sequ%?f{]q_ goar'Fx grgalvor}els%ld ggtle qu 36809£haﬁ[§3 Ak aﬁiiI %p@@@é at

ntai ni'ng a LFA-3 bi ndi ng
leasidcmalomtwm @ﬂ/mmﬁmp@@q@ﬁé@ ‘FPQ-‘B‘FQEB reglon (Fe),

typl?éfl%pttﬁl%hné§% bR Pomusdd1ephedar nass; fBNAh@f dNAils,
gee Jonesg et al. Nature 321:522-525 (1986); Riechmann et al.
Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol.
2:593-596 (1992).

The term “hypervariable region” when used herein refers to
the amino acid residues of an antibody which are responsible for
antigen-binding. The hypervariable region comprises amino acid
residues from a “complementarity determining region” or “CDR”

(e.g. residues 24-34 (Ll1), 50-56 (L2) and 89-97 (L3) in the light
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FK506; RS-61443; deoxyspergualin; rapanycin; T-cell
receptor (Cohen et al., U S Pat. No. 5,114,721);
waz2wmelogoonecept or fragnments (Offner et al.

251: 430-432 (1991): WO 90/11294; | aneway, :
chain #82i1e88pmatmEiD3G1AB1 #81): 8nf5 TR nfiglgtépjt[or G ity

in theagéixgpghg§n(5£r%elggﬁlaﬁu0h(a&ﬁtTéBBQl Th@et;[eﬁ‘m?es of
toxi c agent" as used he %f% reE&bf’l«# %e% Hb§éﬁﬂ&%

Protewha@f |ﬁﬁmuﬁptlggb?ajprjév€ﬁf§ t e GRct FOR I's

Natlongﬁuﬁ%thelﬁtaéu@flmm cBétisesdEheMPer |(ﬁ.$%1)|)ma§ﬁd@ﬁ 1{1'5388

i ncl ude radi oact ive .i-So dgl3% (11125
residues ygpmn aRe% CVARSRE tlg%ﬁnséeegg B %%é‘,;espsf and 5
50-52 N@ad) cant iate 96s6Ldpes chel bighte brePhErREHRAS SoRgint ¥

26-32 ZPIQg/haoEﬁ—% S(%%*ﬂ 24 %|1|01W@ﬁﬁﬁwﬁ th@XhéSvﬁrchaln variable

cally active tOXI ns of bact r| lg;sgﬁl
domainp| ghotlvka m%?sbr‘?gll‘ff’ oP1Pf agmerit’ %er eg)]f

,,Framev@mer(gf Stips @ebli¥idy "arer thsgaewagt;aab@e deyFiet giestpres
ffect” ar r tic effectivg Amunter&0f dd¥ened.
other FFG’F‘BOE]%"S }P%Preéx’ ﬁ%%gs ﬁ'?giog %éeé e(fﬁ% ect observed when
ﬁﬂt&rﬁ;mmgya“wbiﬂ:h faridef of APIZERTRAI MG eFéat i-9- 2

rece d n R iighbké t@pas e( &F gimekngr that
death (oSN % %ﬁ‘ﬂe%t% 250 g;\:/g%ﬁ% nﬁﬂ that. N 02L/ L death
ntlgmewphoﬁu%fﬂq%’&yaSF EEER AAPDi T 6

oyed al one
antlbécﬁf dendiswiguald ) tasdage)tigr egeet fmrtatrggtmgn dEdd

addltlve% effect for that Apo2L/ TRAIL or death
expresgdiht6f RT3ty and EGFR i nhi bitor. ug\g seyfnergx or
Fynetig: sturposkbebereh BémHeRRFHETREY " bl Way Of

methogacgf %E%aggngeﬁ%n{ﬁﬁqmpi@féﬂmg bnhtien aettiekbl w1th an
, the synerqgistic effect o | Ly O¥naked”
antibgiat WHEEEPL Bre ATy T TECRR FARCD o ar” be <=

I tor can be
ant 1b88$ eratedhienahbiody magr be reerijvgassday* TRt ¥it
nin 0N, 0hgbHER) Celknnigbede afr twrer nMass
heterofcﬁ;]ou m%legﬂyeg(é)t o é‘rg and rgoag[ qti %ur?oé n\lﬁlu y are
cytotuséd agend (ﬁﬁeaﬁh%l’eﬁ@’e IERET Tk Revorde %
Nt abh gdedorantaboag! 1s deamt hiich rimm@legnt héﬂém‘rlsfled and

pi_cal acconpani n AWke - ehdf AGILR-ShI C
SeParé%F TFed PN ucg%r%%c%ng%rﬁéoatl on of ¢

la
envidonssnof plasmainenbrear@oREREBRY I4tS §‘@§Wé%3t aeglv&n Bpent
are ma'%%rﬂﬁ S»Hﬁchd@gﬁﬁgaiﬂtﬁ}féﬁrecmmmbsm@ thesspegftic
r

al funct 'I.'hl CafloPfones, an
uses ferekhf n%‘&lé%?dlyneﬁg‘%r%aé’ g8’ riug % Phiptetofiohfones S

knovvn art met hods
othed QrotBshadeis by nehpraneamabﬁws FEBAFES - FAES pdfr?g|e§§fe§

el.ectrg 1 Bendipgs ofa a(rj_r)engngiséater than 95%
erbodbnegten 417 Gt KA Kell &

tati on o cell shrin dilati of
by W@Mpbésm@h@ﬂ edl SfeTEmed P%gé%‘%ﬁéot gnme and most
pref%x%fﬂ'i}t h9Pe OfnJTEMBRaBe wesitel, e2] cad |edlegpept mﬁfchlent to
obtain at least 15 residues of N-terminal or internal amino acid
sequence by use of a spinning cup sequenator, or (3) to
homogeneity by SDS-PAGE under reducing or nonreducing conditions
using Coomassie blue or, preferably, silver stain. Isolated
antibody includes the antibody in situ within recombinant cells
since at least one component of the antibody’s natural environment
will not be present. Ordinarily, however, isolated antibody will

be prepared by at least one purification step.

30

,  Sci PEIDES2006/005459



10

15

20

25

30

35

The ternms "cancer", "cancerous", and "malignant" refer
to or describe the physiological condition in manmal s
w0 bab/08®13 ypi cal | y characterized by unregul at eBCTEE1006/005459
growt h. Exanpl es of cancer2006/005459 i ncl uggognt & e
Tiot ekpmeseibrt 0 efEqrtivomauRE( ubTHRF adéndtaf ti o,
combin%gg@o&@’a Q'eléﬁhof@seﬂtfiixaag?ﬂisﬁﬁrrﬁoaﬁ, E@Fi.tl{;léélilgénba_

. vore particular exanpl es of such cancers..i Wdeq th
which 3GUARBEE 1@ FOT AT "ol | 288 1T g Jcancer o 9 o
diseadiOBrsemhdi e ihuggecainpewheNSa @dmigasteeiht esti nal

_ cancer. Hodgkin., s; non;, Fodakinas byppiiEmts, an
simultaheopaly ¢ %’aeﬁc{:lg? *Gli'obl astomm, glionmm, . cervical

effecttiamcemounty & ARScaReErt I5 VBp ¢ FeSRRO A" IRap AT gnd

EGFR ﬁ&fi%&ﬁeﬁ%cﬁﬂﬁnlaelmahoémﬁfliMiadd eto oaﬂrkiwlc,e, bpe?stthﬂzra’riéér :

. col'on cancer, .colorectal  can . rba 11 t

incregsg EPRORECPTHFGTE M S EHcH &Y “%%{’%“T"%l eqq‘;t()el ona) cens =e

under&dldpeatys O antdvaec troeey, Yolgney eakiér oBgcRURE PengF 2

mafekllalvi%%rgi Aand WIins' tunors, basal cell

mammecarci noma, nel anomm, pr.ostate cancer . _vul val, canger iunce
Thyr een C4RBBPROS RIS Er 28dNce® 886phageal cancer,,

theragpthataikoEs dupasnebshend: and neckupmreses orThesk ¢rf

, “ITmmune rel at ed di sease’ St@adhSEASE | AhWBI Ghua

lmmun%o‘?‘ﬁb%ﬁghf’go?h? r{nea"}mr?ﬁfuﬁgl% stemit'of a_mamml cayses, ...

inclufedhedsesnoes oty Wuperesnt FTINEEs PEPH T B df Y1 77

or su% feggfargg%_anﬂgcé}l iRph-adetomr ;md'mse]astése iMﬂC\Nhht;hgensh-

i mul ation or interventigon of the_jppune pens&s has
Exampéﬂsa‘hfelﬁué’}"af‘?%tseflfn@é‘%ngpar%ldlf) eg’sﬁ%g of estl_%g%di sease.
pyrinkBchesledesi Uhin Rdti s Noer fn 66% AU OPARGIFRF WiSdases,

,Lmmune - medi et 9sm licpeases, cypavphosphaeide ;
antll?rreacﬂ‘%afté%% ﬁ?flg%rrg\t@;ry di seﬁses,ozl%egtci: gqlsic%i SE858Sehe
bromogmHpt RN G@BRFe} erfBP e agte > BYARPYES o i fimine
MaC snkehated andekpfivaaainy sdi Bease,. $oh20 of4+3ihi eRtare
.. inmmune or, T.cel [ated, L Chy CaRcberidseated
1dl°té(€&8rﬂ?ﬁfﬁ’%d&efhéomcﬁtaﬁgﬁg%ﬁ%%de sgst]érrglrjc | upus
cyclaaippthenat ogiesoidhesmdt gisd SAREPRIATISOREETRHIT e THroni c

artiLi pdyt 9ard.y opakhh@shasys! eahe Inglwerostssone;
prEdr’(lnglgfo%%rhrggg, i di opat hi c 'krjfl aﬁ*rg{t %&XrS%QB?é-hi es
methqtdherAhe ofRFSS] OF s SURBHYARFSES! f 1Y M 5§ en s syndr one,
sulfaMabemhe; viasuhbhi 8 ; sartchiideses, cxpksPAERECHEol yti c
antaq%aneﬁﬁmégo%f!lﬂ{lucﬂe ancyt openisd oRAL XS MRl NECiMNAIdies,

i niur1Ta) , autoi mune _t hronbogcyt openi a
ant i {dukioopaeties ishferboE y¥ cErieIpa p@ﬁgcllﬁ‘ﬂrﬁ%ﬂ e”~ nedi at ed

adal%éyﬁ%%p9c¥ﬁgguﬁﬁﬁa)imﬁﬁﬁé&ﬂéﬁﬂﬂ Set&aneEps)di sehse;umor
shinoto's thyroiditis,_ juveni mhocyt,i : a
necrcfsh]yar é-ra&?:?rgﬁz ad%/trlg)ﬁgtﬁ.gst ha)t/rtoll agkgg%éwgbﬁ%{:?bodles an

R i abetes | ,
antifMELld tegeptommame iboddeat exhtrichER- Hi aadedies, including

antigé%l %E%%hogﬁ§guéﬂf83angyﬁ%ﬁfﬂéntﬁﬁﬁliijﬂﬂ anepbediés;)
heterologous anti-lymphocyte globulin; pan-T antibodies,
preferably anti-CD3 or anti-CD4/CD4a antibodies; soluble peptide
containing a LFA-3 binding domain (WO 90/08187 published 7/26/90);
streptokinase; TGF-B; streptodornase; RNA or DNA from the host;
FK506; RS-61443; deoxyspergualin; rapamycin; T-cell receptor
(Cohen et al., U.S. Pat. No. 5,114,721); T-cell receptor fragments
(0ffner et al., Science, 251: 430-432 (1991); WO 90/11294;
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denyel i nati ng di seases of the central and peri pheral
nervous systens such as nmultiple sclerosis, idiopathic
waleowgesdonait i ng pol yneur opat hy or Gui |l | ai n- Bar r BCT/US2006/005459

syndrone, and chron| |nfla gr i.n
Ianewi)m W@pa@?ﬂy 4ﬁ‘§pé ﬁr}'&ah sé:é}sd(glsr?s% gghnﬂ cell
receptéhf %ﬁiulgualagpmg Bus, m@paaudn 8sATI0E®. C D , E and
er _non; | t ot I ORI G, Wi LUS Lhrgoai c
L PR IRRRLILE UG wspRla saio TV,
substgnae uil'@rtanohsb#@p@trl Prfgveraﬁrﬁj thel é%%‘?%fgﬂ FroFghys 13/ or

cause%ncé%m(?LBM and.Sfithr ot ree | tiigh deSeas@sdssuel asclude

ammat ory bowel disgase (ul cgrat ¥e cObd thSiss g 153
radlo@?%’ﬂ‘fﬁ slsdﬁt§@§§e§ ‘%l dFent Sensittiv Skgehthr opa?% " and

1212, Whizpphe' maddicseases Mt@pe‘ﬁuoﬁ Ior) ,i whEmethewsticated agents,
and t%i?e?afseu? | nCl Udlﬂg ml%li gﬂg Ls&lqlsdlo§e@1§§ﬁmaiﬁrc\éﬁtﬂ n@ctlve
0

tontact dermatitis, psoriasis, aller
toxingi séals%s:esmeh a‘-%urwtlhnﬁlaaﬂ@?@némﬁ | AFE QFoﬁFﬁg Eats
thered@rmatitis, food hypersensitivity and urticaria,

i mmunol ogi ¢ di seases, of_ the |ung,such, as 0 G
promesAtastc ity Athi coﬁulsﬁ%lﬁa?% f7br o %Ql@mflf e

“slyylaegsgtrt&n teiffiet yipnemoonict | §or ttrl”@yplraﬂﬁ%ﬁ |T€ﬂ¥eln means

that %%Sogalfgé d o@sﬁg@é&%ﬂéﬁc leﬁghgglﬁ af ol g&ticn oand gr af
versushost- disease . Infectious dlseaS%E |nclude

Apozwbslmnv qeﬁftécif%?ﬁto‘—’héﬁé%??@% apd EGFR fuhijitor iy H)
great,erb@ﬁglﬁrtﬂ@i drtect d@nissvelunpah tLHB‘te(AbDQDSTRMIOt dzedh

recerri ohbiRSH R BBRASLLLG LOLerl oﬁd B | or

1

a mal gnancy 1 nvo In
indivExaaples amtl(@degrediyki Fhag Hheet¥e 2 ﬁé| &%(Fcﬁgtlve effect

for tRUTIPR! syﬁpmmﬁdem LET N h@@gbtar &@M@S&nﬁ@'ﬂﬁ)
non-edgil s Lyrphomn o Qlddoulas centsr febla

inhildgery Igﬁﬂhoﬁiﬁleraéfu?léﬁ ﬁ& y%'fc sukent a L%i

by wathocfnac:vhaym:ﬂ}omft neahe Ukewinat ¢ Ctidse imakhg %JétH For
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The terms "cancer", "cancerous", and "malignant" refer to or

describe the physiological condition in mammals that is typically

characterized by unregulated cell growth. Examples of cancer
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atrophic thyroiditis), diabetes mellitus, immune- -mediated renal
disease (glomerulonephritis, tubulointerstitial nephritis),
demyelinating diseases of the central and peripheral nervous
systems such as multiple sclerosis, idiopathic demyelinating
polyneuropathy or Guillain-Barré syndrome, and chronic

inflammatory demyelinating polyneuropathy, hepatobiliary diseases
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relapsed NHL), NHL relapsing after or refractory to autologous
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an “autoimmune disease” herein is a disease or disorder

i i i indivi y tissues or a
arising from and directed against an individual’s own

34



10

15

20

25

30

35

refractory polychondritis, pulnonary alveol ar
proteinosis, anyloidosis, giant cell hepatitis,
W@ ei0e08%015, nonocl onal gamopat hy of uncert ai NPCIKSIINEI005459

co- sggg%jl C gqﬁax(%@é%étaogeﬁﬂ %rfa n?é' LQIR@Ltn condltlon

eop aStI C syndrone annel opat | es
thera%m 1 eFsgmpheyrafi RELOAFTHRA W&asws%ﬁawsoaﬁ%? dgtadude,
but SLATNRSSinbléNdNeSSthpetiHdihepAababyYSi Ssttdidis, juvenile

channel opat hj es of the ;o.autis
rheufip SOt AP BRI o GHC SR TR AT oPSHEIT Co P ARber Lo and
anky[ &SGES) spohlielieran,” peodiagl's asleyseditie timcduding atopic
dermggpil:ll_scatclhggn{gfﬁ{l%ptagh@c PESGH395 o{ngﬁ[dl\f@t 'cﬁ@mflpér m

harmaceutically active substance that is [ess
autoé?‘t“é%%%‘ir@lﬁérhaanéé?lyé‘é’PPéthﬁfrﬁ%F“éHO‘tﬁéosﬁﬁ@spaFeﬁfc dr ug
epldaﬂdal sle@gaa’pbﬁs Ofsikeichg c eszyemideeab | yndcddieabeds pr
nvert e into.the nmore active parent form..S .g.,
reSpr%%n = r%g‘%&lhnl %%%%m FGT PHe% aélseaﬁl ‘%EBn%ecal
(CroBots efi:;seﬂsansabwmsvemolws)37§n@8213D @@BCthh cheeeyrRpate

of pgﬁaéﬁ% 9(51418§§J)10§m %tr?thém@tncﬁiosum, Efﬁﬁgﬂ&g%clé‘ros:Lng

em cal ?roac ar get ed Dru% Ilvde Drg_g{ﬁf
choLepatt T FHBT: BOFEHAFAF LBt ISP Sp By iy ress rEpE o,
inclbdfmfaadiies sefd8Hory Bisdramgs sghdoonef AROS) , meningitis,
IgE- Rg{ifé‘gesé) 58558@@, qutl egngé ar})&%egﬁd ré%g%u!rhfﬂﬂﬁé

I ve substance t ater bioavailability than
encephel Haire r$tuc§uﬁ%t%ﬁ@élsﬁﬁ§ P SSRGIPELLEHS t e 15ar @h%ltls

suchcgmégﬁp!{bv&;llﬁﬂrs azﬁahn@&ﬂag@gaﬁedé@ﬂmy have

ter .absorption into_the hl oodstream u

glomERy %’ﬁ%ﬁ % ga 1\?)d T otht A8 Parent °siipsg ’ancc{el

membpgrodesl |3, ofnemhr@ncplrwmpﬂ@ﬁelramh@déN UPGNR) e lﬁl@tludlng Type

I anldI %@dllt oan@hi?ac’fp:t@}ﬁ pr%@Pé@élmé}@Npngié‘lgﬁhc conditions,
t hi ophosphat e- _cont ai ni ng. pr odr.u

eczeRp e AL nFﬁ@db‘iJcﬂfﬁjd§V°b‘é3p‘t9i o‘él%l%ﬁ?%&?ﬁ R gr 6attysnd
chrobdi am il saiiad o A di- é spechspr o da tigs;osgllyeosys ateed opmodnelgs,

myocg%%%%:’. Ctl%gﬁtgggégimﬂgleko éf!&sﬁ_’en%gl mﬂ@éér\ylc lupus

‘ute noxyacet am de- cont pr odru S or
erytypnporritd y(SEI‘:'EbSWF‘f}EIta@d cHhensPET &LEamlH@us comca AL AG
nephRh 09§ Ug‘}:ere@rﬁ.tﬁ.élorﬁ&i&ta(@&h.ﬂﬁ Iaffﬂ-l(étnaﬁr 51§ccilldﬂr Qubpeds ,

. r.odr ugs i,ch can be erted into actlve
Juveg)}?gt%%ect%ggea‘?%g uI':l% ‘Iae%c OSltS o%@% e rugs that””
opticah Be, ddrlievrgt ¢ zewcenited caypl ddrug 1ﬁ@nn¢fmsmesn this

assocpl.\o{@&ﬁlv%n:ﬂ QELUQ n@%l@&@d%éﬂs@h@@gl§& thes8ted by
henot heragpeutl c agents described bel ow. 'I}Irﬁe term

thOké??%t?f%jr -SYBRPCCHE s EYPRETEN 7 Fef BRECRHF Subst ance
grantull3ha t Sl Diihs 10811 e«x/a@rehs::thegnfamﬂbmenosis ,cel | s and/ or

agra,nu'f%ce:\ztgselsst,r %gg O{]ltlf c§uq_)3\£'ge L%%%g] g% é %@?géigls
1nq1&dnmc&9@xﬁ@¥%é@t—@p@@l{l@tgcaﬁand Giant]Celly (Toavaspes)

Arteritis), Medium Vessel vasculitis (including Kawasaki’s Disease
and Polyarteritis Nodosa), CNS vasculitis, and ANCA-associated
vasculitis , such as Churg-Strauss vasculitis or syndrome (CSS)),
aplastic anemia, Coombs positive anemia, Diamond Blackfan anemia,
immune hemolytic anemia including autoimmune hemolytic anemia
(AIHA), pernicious anemia, pure red cell aplasia (PRCA), Factor
VIII deficiency, hemophilia A, autoimmune neutropenia,

pancytopenia, leukopenia, diseases involving leukocyte diapedesis,
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disease, autoimmune inner ear disease (AIED), autoimmune hearing
loss, opsoclonus myoclonus syndrome (OMS), polychondritis such as
refractory polychondritis, pulmonary alveolar proteinosis,
amyloidosis, giant cell hepatitis, scleritis, monoclonal
gammopathy of uncertain/unknown significance (MGUS), peripheral

neuropathy, paraneoplastic syndrome, channelopathies such as
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causes destruction of cells. The term igs intended to include

. . , 211 131 125 90 186 i88
radioactive isotopes (e.g. At , I , L , Y, Re , Re

7

Sm153, Bizlz, P32 and radioactive isotopes of Lu), chemotherapeutic

agents, and toxins such as small molecule toxins or enzymatically
active toxins of bacterial, fungal, plant or animal origin,

including fragments and/or variants thereof.
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as mitomycin C, mycophenolic acid, nogalamycin, olivomycins,
peplomycin, potfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,
zorubicin; anti-metabolites such as methotrexate and 5-

fluorouracil (5-FU); folic acid analogues such as denopterin,

methotrexate, pteropterin, trimetrexate; purine analogs such as
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et al . (WB Saunders : Phil adel phia, 1995), especially
p . 13. The term"cytokine" is a generic termfor
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p der ma 0] act or ece Q r
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topoisomerase inhibitor RFS 2000; difluorometlhylornithine (DMFO) ;
retinoids such as retinoic acid; capecitabine; and
pharmaceutically acceptable salts, acids or derivatives of any of
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Also included in this definition are anti-hormonal agents that act
to regulate or inhibit hormone action on tumors guch as anti-
estrogens and selective estrogen receptor modulators (SERMs},

including, for example, tamoxifen (including NOLVADEX® tamoxifen),
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described in Lynch et al (New Engl and Journal of
Medi ci ne 2004, 350:2129), Paez et al (Science 2004,
wWQ@sA8MTY, Pao et al (PNAS 2004, 101:13306) .HACEUSBENE05459
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vacc:g@mPRﬁWJKW rfg-2: @H%GDJEE ° RSR PFi#o)t 12 '
ABARﬁ.Iﬁ@t bﬂmy, Gmd( ghaphphald ineplopaxygpplilrazal tne, acids or
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compédnd{"%grhwam@ﬂq'fﬂog' Pnfen YinhibRYEI @i&/ﬁ:k{ of, 4- de}:l]pyl‘ellther in

di ne-2 ", 8-di am ne, Boehring nz} 166. 4
v1trfe (qve) ingviye.  [TysphERE | BN BH%'%W B95 Fro““r °“[ez
Slgnlﬁrcaﬁll]tﬂyr rea gy Ghyl ﬂ)er e) of ¢RH)ls ®verexpressing such

geneé Fy53 P?é%/ he%\é(a%péfs I]%‘I ;Lﬁfﬁ%&g%@&&s 1nc1ude

agenfg 3:-H§artohribp<h]ergql)l gﬁphg]pr@wﬁﬁggo(q%}ﬂ ]place othe than S
phase)2 hutyngRi QCT%nbs @Bgt BB 269 ciNaridst [dndl Mcphas®-ahrest.

[ ph - 7-eth I
Class;flcayl(o(rmoﬁgfelg% %%rﬂacr%]gfg in%h‘i:% t%ede¥ncaoﬁ)(¥ vg_nsg%l%t:?lg;lx% ré)ﬁd]

vinbBadodietentaxehe sBGFRopahl biirdribhasra %}éﬁ’eﬁ&l dﬁ?ﬁ’“?ﬁhlé'lpf
eplrubl%ﬂlccgggggﬁﬁi)lvg tnh Q‘goéogfge, 298 E\@@J cﬂn X Tﬁoi@'a@gents

ydroxy; rais 3 ;. each

thatj ﬂ@%né}énﬂ%/o s@léét QHeﬂ’o‘?ﬁct ﬁepﬁ?ﬁﬁpa%ﬁ& 'sEPRgeGTR e
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mechl?a&l lrjlglr,”kcgzi_ Il ea>tlirrl\e/\:l m?t]ﬁcé/raﬁx)%‘tet réffi%qro%ggtzbyl 'arﬁf]qglra—
¢. TFurther information can be found in The Molecular Basgis of
Cancer, Mendelsohn and Israel, eds., Chapter 1, entitled "Cell
cycle regulation, oncogens, and antineoplastic drugs" by Murakami
et al. (WB Saunders: Philadelphia, 1995), especially p. 13.

The term "cytokine" is a generic term for proteins released
by one cell population which act on another cell as intercellular

mediators. Examples of such cytokines are lymphokines, monokines,
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wherein Wis a single bond, 0, Sor NH or each RL is
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IL-3 2- deépyﬂ-oh dﬁlr'rﬁlr-% 7.2 Iérsen 63«0-‘byrIr10’llld| hL1i34 angngther
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subst it ut ed ub tit uegt S | o%eggggﬂy os
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or ffﬂ&i Ii&ra:eslbhﬁmtylceaﬂdctmt@b aalnldobyolmlq&\ﬂoéYRiC‘@*‘ﬁmps are
equlv o gge£ll?$ st EQ@u&rﬁfeb%%oki?ne\M“ ch they are
? orma 5-8 nmenberéd ”Ui%“ﬂ i ncludes 1
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substl ents independently selected fromhalo, G-C4
preveo\?% Eﬁﬁ% 5’ and -SO2R5 ; . nis 1 or 2 and each R3

i §hendepend@mmb§/" set actedd hpEel HRfEGHeRe Hal gammal
clasg¥ﬂ[é:a(3évst %:ng@mz-ﬂl k)ﬂ.hclu&*ﬁ@_ﬁ@mn&ﬁ@ C&ov@adr alokexy, dogs and
erein the a nnletles 9 Qups, ar
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polypeptide Epidermal Growt actor Receptor whi ig described in

Ullrich et al, Nature (1984) 309:418425, alternatively referred to
as Her-1 and the c-erbB gene product, as well as variants thereof
such as EGFRvVIII. Variants of EGFR also include deletional,
substitutional and insertional variants, for example those
described in Lynch et al (New England Journal of Medicine 2004,
350:2129), Paez et al (Science 2004, 304:1497), Pac et al (PNAS
2004, 101:13306).
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optionally substituted by hydroxy, -OR6, or -NR6R6. In
a particular enbodinent, the EGFR inhibitor is a
w@ eovpossds according to formula |

Txléot;&q;g;élﬁ]sﬁte::qg}m)blhtgmg ﬁWéef??% -?.:%t ng)r%cg&'li a l .knB:f"ﬁdlt')o or
otherwgég%.trﬁ:%)égw Hﬁ:.z&itlll'ir %yh)EGFl{ Znd( Brevent or reduce its
Slgnaléwmpr opyn. % l%%ﬂgﬂ ﬁlya@fﬁgrre{d? tof 8s' an “EGFR

antagodi gt hO)EM‘lRI malz:omtrpm 1?P}ud%rﬁ%boéﬁe%twPﬁhg]ﬁwe)rlc
antlboggf %5%& q%%l QQ%QH& 4:oyla)s c@t{ﬂﬂ@nab( 6nd Erbitux (ImClone

qui nazol i n- %J yﬂ_y hen h
Systemsanm«me (@llY‘ sl ﬁ@i%f&ﬁ?né&%}ﬁ Zt““? ) Tg‘ yny'l
well a %%ﬂ%eaﬁhlbo@mw&no(vﬁ aiBI0qUI Bazél iB- 45qu§ 2

nyl_ph am ne l.oh )
E6.4, r?ét F’lén y p %ﬁ%oq@m nazo? L’P@%y iR @@yé)zzfs 663; Mpx
447 (N(e&aeéiaynyd)phwk) ant{@nists :anlude small molecules such

as corrgaoumfiﬁh Yyl ene ‘&X%iﬂuﬁ%?ezl@ﬂa@ - 4yyt 571808, ness{ﬁshohl .
I 1T qui nazol i n
U856543@m,n§85§'8968é3t hPRGPBHTR/ )Useg%f#‘y%s@sﬁ?& ydé%'%%&‘}s‘b

t rogui nazol i n-
Use59638, NE5e { B3 ey mgbphenyd ) Us6[L803%2, U.&S@|6Qé'ﬁ%5lﬂq=63996 2,

. | e, 16,
cscaa G BRI OHY R0 v N
Wo992403y1,s UBEdAY4 SN ﬁl@]57é9Pﬁ3arz&$6H030 USh74q4e8. Pa
cmall (I§°leen g)i@yh@ﬂ@ %@aﬁogé?st@Lh&fﬁldd@oqal(ﬂmiégﬁnaz §/7h3e4n 5
erlotl@qrﬁ,neosg[ﬁ]é? H‘gﬁ f% P% %8 %)]5] ?ﬁI qloAYNYyL P y

oxqu|nazoI| - 4-
propeﬁ(élﬂld:e'ill’mme?z (&MTMnseéhbkymﬂPM&%il c?f“]zrl%)l‘) -13- 4-

-) @%'ﬂ@m 11-, dihydrochloride, Pfizer
corsnb SN B s ey
Inc. )?amerﬁ@a [@31?3%1 S ARt Roxs g{%o%?;loro fly'}YLhBQSQQ{i])mo)_

ui nazoli n- 4
7- metﬁéx:{?l d iy kphenyl Jnoprambre) qf Zremildophelyiyazenega) y Lo

| met hox nazal | ami NGui oline, Zeneca) ;
105318 § SO B7 SBRORYT Tl A Mk Sotine, 2

BIBX-178di ﬁm-h(dxycqmpnazﬁﬂthOEDyPl)‘enﬁélﬂi‘ﬁI@ (Lzme i igeReh ﬁh)n 4

| el ROX Y@L 1Rzl BndAanyine - Bmehejrng(éif Ingelheim) ;
y1l) pgf%rﬁid(?[@ellnyll ?9 il

| f onyl 4.yl
PKI- mgm(,ﬁ 4(6[—4'e[t ﬁaﬁéﬁﬂ%tg‘lﬁg%ﬁ%"% %H%BX?%% i=4-yl)
41 pyiR: 8L ByaIhemphpl ) anikies-(6; Ty USPOBEEOVENSD [ (1-
phenyﬁ.ﬁnfxgmg%rylnq?ql—wgk‘%:{]ofb[223' djpyr:(n?!l.cﬁ&lﬁynytblb-8‘7785 (N-[4-

[(3- brM@PhETlY}b))@}mqm] néz%‘ll}fi?zé’lﬁl)’l] % éouté/f)lraglde) ’ |E§<B 563
[ém@,n}éhlcl)r@m 1 uolbpieiitls-amiBeo el *nyeyl-otet;hlg’g(]%xyh 6 - :
ul Nnazol i me - en
qulno]anrﬁyllré [égyn%@lapég%t% b'&)éQXL 13e) y p y

OoXYy- eth oxy) -quinazolin-4-yl]
- (3- ethynyl 4-f luoro- phenyl) -amne; [6 ,7-Dbis-

chl oro- y Raz ol h -l nhikfeet tmwgyia general
é )ﬁa) utﬂ% %mkioélkﬂ %chl or o- et hogyi - 7

formi = riist hoxy- et hoxy) -qui nazolin-4-yl] - (3- ethynyl
-phenyl) -amne; [6,7-bis- (2-ac - et hoxy)
-qui nazolin-4-yl] - (3 -et hynyI - ph (Rfin- am ne; 2-
[4- (3-ethynyl-phenyl am no)rR&; 7 ydr oxy- et hoxy) -

qui nazol i n-6- yl oxy] -ethanol N [ 6- [2- acet oxy- et hoxy)
-7- (2-nmet hoxyet hoxy)
Y

(R1)m—{ )
A N

I
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-qui nazolin-4-yl] - (3- ethynyl -phenyl) -amne; [7-
(2-chl oroet hoxy) -6- (2-nethoxy-ethoxy)
WO esnsgood | n-4-yl ] - (3 et hynyl -phenyl) - anPeBUS3086/005459
(2- acet oxy- et gz net hoxy et hoxy)
in acca‘aﬁiﬁéi:zeolmﬁhﬂsygfm (88 ¥ -phenyl) -amine; 2 -
n phenyl am no) -6- (2- hydroxy- ethoxy)
X is Laﬁ?n%rz%i’% %{/ yl oxy] -ethanol ; 2- [4-
SB et hynyl phenyl am no) -7- (2-methoxy- ethoxy)
m is lqufnaZoldiin- 6- yl oxy] -et hanol 2 - [4-
(3- et hynyl - phenyl am no) - (2-net hoxy- et hoxy
each Rﬂmmapdbpﬁncrenvl&bw]le%%afrﬁﬂm the- 93(%%&898%?%%63&)
hydroggn (@aiﬂi‘t mQWbﬁith%})@roxyaﬂiﬂ@Z Qldrodyy| hitrd,3-guanidino,

am.n n

ureld(oz ﬁ?é?%‘bxf é&ﬁaéy?met?h%[ gn((i4 @y %Mal&gggé%a ({P%enyl)
whereliny i) is ed hoxglle- baud n&zolsi nr4NI§/1 } -anmine; (3 - et hynyl

-phenyl) - [7- (2-nethoxy-ethoxy) - 6
or edddr ﬁDrJFg‘QhﬁgpéncYéﬁtl-y l%bh]é?_iyécli ﬂJ:ld)knnR%GirldnC{l-CS@L]alkﬁln ne;

et hoxyqui nazol i N &3ye

subst%tﬁng( 6:ya.F></3, H%u? OX&qUI%aQ’Zeolle (:é?il %J]é]%nmgh% %E‘th
consi{Biephynyi pheﬁ@c‘i) -NBfiRie; q(:p)Ri —NHOR -0OC(0)R®, cyano, A

and 091%530@ 99%%%“' aazol i B 1y |:}1depé§d&iﬂmnyﬁhfﬁbe@y:h Yor R®; R’

di et hoxy |naz % d %E;Q é(ilno
is R_,2 O]ﬁepﬁerR&,‘enﬁ)ls %)ééro?l p%? ri 1no, '
pyrrcﬁladmbhoxwebhpwe)zrrqw IyaZOim:rdalzo,ll L-y1( 3 attyidgh-12v1, -

o, hcg{len Phes f @@hiﬁy (st hy nyhahenidikanyl 6,62,
k

met. hoxy- et hoxy
alkel@pcﬂl,naﬁél P hcllcyla} varrReC (PER R '“bla§ld 21T’1y%fr 5y ePho%S?

whereﬂi'l 't@l@z ikt Jnohlek ies(8n atf’hy nykp bﬁtiyl-lyRG-R6 anfen@pt2onal Uy

subs Jcﬁﬂtﬁ:’gz% ?]né; h:eoyn %&1)%@? nﬁ)g]_ ubg%_' g‘fg@& %h%t Qﬂé yglkyl

10
moiet ediipr abox;@R&mmhz@lmq ¢ryl9ptlc(r@11§t RYPS L EYseEngY )1 or 2
R’ gro%gls ?nc{ QVhe?E'GQheEHQXéIIMI Razetidk 4tykhia &k ieizhyny

uor o-

SubStW%ﬂnétshéi? %Qﬁ%?é’f&lll’ynsﬁbiﬁ])t&?e%by R B WiCR the

provis®rampheny| deramatens(8re hati ethaxlysdjiingiel samed -grpon
Fom’ (5 -ethynyl -2 -nethyl -phenyl) -amne; (6

atomi 7_di et hoxy- qui nazol i n-4-yl) -

R e A
C,) - a(Bc*y&Tshyﬂyﬂly]pa{meml ) benzgmits;, benzenesulfonylamlno, 3-

phen&? TTEtQ %pyrfgitltal‘ﬂﬂylw nazel hhefsidro1i@dn-1-y1, and
B :

e am ne; 6
R™- (Ce: %ﬁrrﬁglé%ﬁ%mlﬁ@t KyLerndt hdRy spbRy R 456™ hate, ~OR
cOui RaZS)Idiyd- YEX 0y R, 3anet hyrfRf phewdy Wherabi nejid -NHSO.R®,

h | 4-yl) -
Phth%glngq?,]y( Wr%g g‘#ﬁ’; édfonﬁrlw%%%g X)ﬁoeqfﬁlaﬁ@ég in-4-yl)
benzane Aotiuydaylnet h%prmnertlhmydqmznazepywalﬁl}l Y8 2.5-

diox %{)i‘f‘&lﬁl%nﬂgfl AW @ie —(Cz C,) -alkanoylamino R* groups are
am nocar bon%/ eth et ho XY qui nazol j n- 4e¥”e §3
optl@pﬁym|mﬁ)}r:)l ed }ﬁe‘l. or stituenfs indepehdentl
selelBeanifac achony e, hylikyl-)| spphopovetdianeazdf oyl 4ng| §.-C,
alkog(s et hynyl phenyl ) -am ne; (6-atninocarbonyl nethyl -

Ypr opoxy- qui nazol i n-4-yl) - (3- ethynyl phenyl)
-am ne,

or tyRj ﬁgcﬂépﬁ(ﬁﬁy%%ttrﬁ}ﬂen7tﬁ%?%® vdiPnb%| FHRERg) jo Mgk they

are %E:B&labiécphﬁﬁ)fb):m aama‘leﬂem_bered ring thaF 1nclL.1des 1 or 2
het (rga%grln.gosceq. )ﬁl %%Qé('d?'s‘ 2QRrPPOXy-qul nazolin-4-yl) -
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et hynyl phenyl ) -am ne; and
(6-am nocar bonyl et hyl - 7- propoxyqui nazolin- 4-yl) - (3-
weetdwngdophenyl ) - arri ne; (6, 7 di et hoxyqui nazol P@m/msgﬂb§/005459

- (3 -ethynyl phen -am.n I I 6
R? is @ydrﬁg@hﬁgycl e@ehB Optl(Oéla %%f!%yztt%tgge&)’ ZD to B 6
substﬂt’s«lléiﬁ:éohhﬁeﬁer}de]ntlgr‘rsﬂbea[e@, Frbinsha® Chyelr 8oy, -NRR®,

et hoxy) -quinazolin-1- yl] - (3 -ethynyl phenyl) -
and %‘?ﬁRne [6 ,7-bis- (2-methoxy-et hoxy) -

qui nazolin-1-y (3 -ethyn he ;
1o QDO LA 1 e sy Gk PR e = e,
halo, (Byd@iyy nyl pheaykyl - -NR°R®, and C;-C, alkoxy, whereln the
alkylétgo:a t:Lheasng%l'lIf J])Q3agl}&9%éql§ @agﬂki&a{rﬂ/] Eub@ﬂiﬂﬁaedﬁlﬁﬁi 1 to

no- qui Razol I n - et g?i/l phen%/ % - am ne.
3 subbhitugdrst ioderendaidy| ﬁé %ct%ére WhiPT TP BTy -
NRER®, fg;lgul@ R;i sndN - (3 -ethynyl phenyl) -6,7-bis
(

- et hoxyet hoxy) -4-quinazolinamine . In a particular
mhogdi nent i PRLPL 10N i 6Zar&ddy i phenyb)kyl
R is a6z d% bi's G‘Zgﬂr}&ﬁgﬁtﬂox -AIf{ qui nagof%am ne is an

OpthH@leaﬁPltbsfcéFﬁFe@ PYa @ﬁ@?‘ypar% cuPar ¥hBodi ment, t he
EGFR inhibitor N - (3 -ethynylphenyl) -6, 7-bis
(2 %phoﬁyeﬂwxy)nbomnfazGlhlenﬁﬁ’f%e‘—f}@bllﬁoé is a compound

t atd AlduY 2 hormgengeus seoy st lyirBep pebysmstphgf of m
accor?gggc%pbed asapol ynmorph B in WO 01/ 34, 574) that

ts an X-ray p iRRnpa Iogmlehavu@ .
(6,7 gﬁg?gf&?’@’qu t'é f%rékzlg\%ixpr es%{e111 o g%grge%as 2 g 97
dime tiuopy axiwrercdlip -6-256) - B2, 88 - hfiér%}g’?rf@y%l‘ it

am:l.ne22 [9?&2 14(ta:!]rﬁ.noﬁéﬁll¢1)al&h%§y9§lphe§wh -pel, yaor pth for;n of4
-etnynyl phe e Xy) -4-
dmetﬁ\??%ﬁﬂblil??r?&mnné .%{Y “12“8& féd ¢ ‘? gtéy?é’qgégg%% &o wel |
n1trcﬁﬁ11%lze?i7x4—4 gR) -3687FA alfd 7edim¢kmxryqum@2%1rﬁf&mé -6t~
sar 14 € X Ahlie-sal1s @iédthynyl-
ethyn qgg'éhgs t%e?llél'of 'T?gej)d d Gy ﬁ&&ﬁ‘p&t aj thyny

hereafter 't actlve n?ounds) may
2- metﬂéflphé}@ﬁ)etﬁ“weany DT ICRIURABEN 15 b€ AppT T cabl e to

ethyﬂﬂ%h@wpﬁraaﬁllﬂy} of(3eé11&mIQGJphy;nybl ateed conpounds. In

e active c €e avl) -
meth%ﬁﬁ?‘&%??ﬁ?e‘?moﬁﬁg?l ut e UI nazo G’anqg@ r%fé iﬂhﬂe )
(6, 7 apprhopehad by aibeept i edh vani-AB1AR shéwd i n the
dlme&%sf’q%hnégaﬂ}w yd&')5¢f'30§ﬁg/riy|1 bsnénwmhéa@u Setere | (3-

shown in Sche |ate s(gb %ﬁ%%enyl)—
thY’aXPrHJPﬁlé’ll é7TW¥8ﬂ83ﬂa3@e]f]§Pa %’u?tarp) e ‘di sp i
[6- (4 eaddINGngsOLPHGALA0645QutrAPlas - hay bl - amjrexy, (3-
ctny ST 1 8V|o: Bhkxbothiahnh-such as trif

esu nyl oxg aryl sul f é’ ﬁ %’1' sui)f o&yl
sul £y oy nob gaHRR = PyPaZor bl TRz ol & 0T HBYEEEIE!
guanP&ﬁt&fu@lﬂbyoﬁlﬁh@ yahk amoﬂeu nazalmnnequnmzroéamedyw 13-
hopLiate gl %h 1hYQ“$ gggukgﬂy%ﬁlﬂaQéllﬁl—A—
ethy?\}ﬁ]eﬁ’}é‘%)r’gflguaﬁ“%neasa( escr ﬁ% V()e an
yl)-amine; (6- carbomethoxyqulnazolln 4-y1)-(3- ethynyiphenyl) -
amine; (7-carbomethoxygquinazolin-4-yl)-(3- -ethynylphenyl) -amine;
[6,7-bis (2-methoxyethoxy)quinazolin-4-yl]- (3-ethynylphenyl) -
amine; (3-azidophenyl) - (6, 7-dimethoxyquinazolin-4-yl) -amine; (3-
azido-5-chlorophenyl) - (6, 7-dimethoxyquinazolin-4-yl) -amine; (4-
azidophenyl) - (6, 7-dimethoxyquinazolin-4-yl) -amine; (3-
ethynylphenyl) - (6 -methansulfonyl-quinazolin-4-yl1) -amine; (6-
ethansulfanyl-quinazolin-4-yl) - (3-ethynylphenyl) -amine; (6,7-
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I , or trif luoronethane-sulf onyloxy in a solvent
such as a (C 1- C6)al cohol, dinethylf ormam de (DMWM),

- -WORWBOEPLPYT r ol i di n-2-one, chl orof orm acet oni PCT/U83006/005459
t et rahydr of uran (THF) [

, 1-4 di oxane, gl%gé dhgg or. ot her
dimethepy-atiimagol yent -y 1Thd 3 r eEErHOm 4y M BEC 18t éd H ‘tHe
) > _of Se.4-piLef er abinopan-al kel )i-phengl kadnine ;
(6,7 dg{aﬁ%?rﬁ&%tqgﬁngza?%onatg or hg/glﬂ.r ogﬁd Of5 & %g,hagym@mﬁe
[6.,7-bbas 62 TR xus e P A 224 B 73 ne, col'lvdine, N .-
phenylTB&Re; NMIBphobigel2 -tek Bohytentios) ~guirRd iengrih nk -
-pyridi ne or. N, N-di vyl api 14138 o (Fheseohnsesorye-
ethynyﬁé%(é#ﬂ%?ﬁoér plflg?gtr)e(?q? %gés gél;“ F{Jé%l e (bis e? ;%q%rg(_e?gﬁ(g,gn )
quinazoilxtbut-eylils (FreRbEhAedhgryd) t epert ul 8™ F3 oM about
7-(2 _m@gpggp tediR:@h0yti s et huxl 1 e(perahynel afhdryd ) -amine;
sol vent, preéferabl fromagggyrtl_g_ 1£Q38, %nﬁefphgﬁyl)_
(6, 7-bgt iR~ EB<TANEFBPFY 18 F&RRI hi n 'Rl oqui'nazol i ne
amine ;can-he- dﬂeaﬂtya&l—ply@i}damiwbbbugz IYOE OEBoRE DY 'hour s.

. Preferab] he . 8AGt ] ON6l_-g2PeEd e d cubdey - Bl 2-mekhoxy -
qulnazftlﬁﬁls%he¥%dx l}c%tas dry nitr oge%]wq;ner ally the

ethoxy)eastiantel Hré ¥ fie S LEYGVERP icarfy’. AT

ethoxy?{nenmbﬁs@m%;%f-l&adx{/mﬁ:hm felmﬂzpm_ Md}fmeg?%ﬂﬂpznﬂ) -
. ypl ca e sal t)_ ol ng f -guidaddN86a-4-

aminej ¢ "7 %F@%‘%‘i’%‘fﬁ’l & SX:Y)Jse e(%crengghgﬁfne bgg% ?fne.r ally (5.

y1] - (BN edlynglepéndl) enning: ardTié -BASBEYAI T @PREV IVERY T°f

hy dro@_eacrgog{ ) Dgs e, d-21rat 7userh:an -exnessl of 2t-He - &b ety ydr

may used) . For those coglggﬁggg_é/\pg,rlg}@]_ethanol;

phenykawid a7l 2 MHRFYa SEneHe A sach as a . ,

2-[4- 2?-3 -ﬁ@t{{wnya-—ﬁhwmb i-ﬂeéi%ﬁ%#y—?;e%gévgu;nazolinq_

- hal oqui nazgl j.n e8c i dscyi)S 7PN 2f B e -tenuse) -
yloxy{ :%%ay%lial cigowg’lrdegoggl ar a};gr ot.i c .so%y_eer{tth %%ijgénﬁl\ﬁ
quinagel N etfy FE§T retayd-PRERE aS tRE sof Vent
{6- ‘zﬁ“%ﬁﬁﬁ%ie\tfbm ?7 g[x z-sué bﬁétm}Eﬂe }zi@gi;?ajg? n; ::_nnglz iy |

. : : . - A Y th -ethoxy) -
qumaﬁ%i‘%’g%ﬁ’&t ey i r e@’ct gg%&t ﬁp c.erllr@/ltl)on@t etrachi gﬁfds;_ and
6- (2-aBrppblonal-lyy) substanItadi e F el BRBs bR Shi ¢R (s

. ..opt]i SURPOT { G QR LAy 1 et tyInebyines; (el(6g.7-
dlethtorpc%éﬁg%% D %s h?n)te, %}ool §%e¥ é_lljJeperq_r)t_ di Al drich _Cat.
dibutieyI8EnEas-15 - ikt bh(F€4YBYt i Vitnyl benzenhe
diis@"r@%x{zd’;&&@%&_op;ihystwlr)edlé -eb?ywiéth@glﬂ) nﬂg;nffih odfndr Ol[,I6S ,

, er ramresin) Py S -5 -00ERPY) -amine; 1 1=
At et iRy AL LT e,ri X%Fo%o%%rh\r%ﬁgdi ch o{%gfanel_z_met 1.
bis- teeteshysy oFunoay) aget AL & ~¥H ot HET "EBY bt 1 C s orvent
B e B ot - aby ot 0.
methqef1eiRoOxX B} efBHEABFY ?b%ya out Egglbc t'o E ef | l(JX, *or. 3 to
etho:dd) -huibszoThi-s 1yilkt (3 eeihywdaberdl Wi (FPi0Ré %\bb‘}r‘o‘%r‘i at e

ethyr? rﬂ—n %e%%lg‘(m hydpoghlidecthory) Snginahel idi Teotlloxydr

A ter T moval of sol vent, ‘foa_egﬁp‘?{_e t%n\}?%'ﬂﬂéﬂyl)—amine;
ethamylpdiat/r §HPT WA YagHi RR T BF “a¥Ys i tabi e .
(6,7—diethoxy—quinazolin—4—yl)—(3—ethynyl—S—fluoro—phenyl)—amlne,
(6,7—diethoxy—quinazolin—4—yl)—(3—ethynyl—4—fluoro—phenyl)—amine;
(6,7—diethoxy—quinazolin—4—yl)—(5—ethynyl—2—methyl—phenyl)—amine;
(6,7—diethoxy—quinazolin—4—yl)—(3—ethynyl—4-methyl—phenyl)—amine;
(6—aminomethyl—7-methoxy—quinazolin—4—yl)—(3—ethynyl—phenyl)—
amine; (6—aminomethyl—7—methoxy—quinazolin—4—yl)—(3—

ethynylphenyl) - amine; (6-aminocarbonylmethyl-7-methoxy-
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alternative solvent such as a (G -C6) alcohol, DV, N
- net hyl pyrrolidin-2-one, pyridine or 1-4 dioxane .
w(@b@e/osdone reacti on m xture i s maintained at aPCT/US2006/005459
tenperature from about anbjent, to the ref 1-
quinazbeipes-atilrd 3of cEREEEREERL) TS aBFya‘f”rrborﬁagt]?gﬁ e

7- methBan&@wazfoqflhuxryymaj EUhﬁsﬁﬁIﬁhealelly uinp et -
f or mati on _of

uct is ach picsal doh akeut -
aminocarpgnypiesifhy3g ﬁSgli‘%Xy Brafar a ﬁ}eyr egct i or%/f ﬂlyggh RPLY
amine; ,pest@mmaﬂweylanhyhevr ﬁthme°§a8h4 2% arly -

ethynfip& fﬁ— . CQ@IEHHH$cﬁrboM¢EHéHH}lY7LSs&ﬁroﬁoxy or
| Lor onet hanesul f onyl| x i s used_as éxabrotnly'iﬁethyl—
qulnazménerﬁajfl)ln(%‘h@tPﬁﬁYSH}t‘ﬁ?y\}m %qurﬁﬁ na ofmlnoé
7- proﬁ?%&ﬂgaﬂflﬁrﬂﬂlnyﬂa B4 thenpeohemdr) eionifRe ; {:@- R3,
Y a
amine ANG - Rﬂninosa:d@rd/éferthﬁél BHEPRTOBYFY eHEMRER LW T ”gl) 3’
ethyni%ﬂh %% Qﬂiﬂéﬂhéﬂ@ R@a@ﬁﬂﬂodiﬂﬁbn@SeﬁhyﬂﬁikpSopoxy—

en

phosphi neg, al | | um. or ‘
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dleth&fﬁf.ﬁ&@eominmw)t—abketmﬁwlsvhaevél) syeinegs (@aprous
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qulnat«bllrmlﬁe'tlhyﬁlam?}o) -rﬁerﬁn@ T IECERTY 48R A
v11-( g'@éﬂl&ly@@heﬁypr tarrﬂleltehyl a6 Nedis- @mwm@—\?:;hommbT ein
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dlmetagﬁmulrsamhlasla&rﬂ)&c@de’ahﬁnhlﬁﬂelnﬁfﬂl? 2APEGy, | Gicetic

ethynyeg%%ﬁy&q N%NQEgﬁaﬁé&dﬂ?@ﬁgl£Wiﬁd4a@hﬁﬁﬁbliﬁ I4y§) -amine; and

ting product with a e ch . For
(6-amihe- @#W?&lllan oYl)th@sgtE‘?S j(ﬁje’dlé’izf Ifﬁgmﬂ a | wherein

A Bl ghg a0, All gﬂo%mlamr O&ertaﬁlzgimlttbe sediotiuan 1
th&3E5T F&sHon

For nul a wher.e
is N- ﬁBt—e’thIaf@WndﬁédG TT*éLSr(édU%’flil‘BWeggﬁ?xg nve ulnatzlolid]k?)élﬁc{‘lne
T o ety ey The L aBet | IR abo: FAl feér
ethynydpheryt) e & ¢ b?e%hodﬁy el&ﬁg}g}?l 042%61;{% tgﬁe niro. oo
HC1 sﬁ;ﬂl&'pﬁdﬁd i mra am@abErmﬂrtllﬁéilFrs%mF&%“ePﬁ t e gi€&ence

1nh1bﬁtog §UI£ag“é%ﬂ§QEﬁEngfﬂiﬁ stl§U@rméﬁho&gbtﬁdxymH4_

i num or ckel urt i tabl e redu
uingasShomieR sl @, 2 AR M AT COER ac Bei vat od
polytd: @ EBERdUCastHipetashi mgl ymoonh powee On0fA3 4 oi4)ut-8at

sol utiog of an ydrechh P& 1a61 & Hausstic
exhiifs BRafipf & RNe reggggﬁcﬁ%ﬁg £j£le carrlae(:JIL gu% %}aclz s8,
peakd eatrrrgsadnixtdaarest £hehetidt A EBRRSHTE ENd T h

13.38Ctivatked pes@l A tib, concent pat ed, hysirachindr 2é- %ki d Sugh
a soI vent such as a N .
polymerplefaipl 8 %&%fﬁ&iﬁ’n&i&e‘?wgﬁoga% R m%@h@l‘fm )

toate erature I n
qu1n££6&ﬂﬁﬁm;ﬁe f orreferred to as Tarceva™ as well as 0SI-774, CP-

358774 and erlotinib.

The compounds of formula I, pharmaceutically acceptable salts
and prodrugs thereof (hereafter the active compounds) may be
prepared by any process known to be applicable to the preparation
of chemically-related compounds. In general the active compounds

may be made from the appropriately substituted quinazoline using
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exanple, 50 to 150 C, conveniently at or near 700C .
Anot her suitable class of reducing agents are the
~-Wa@bdoalogoomet al dithionites, such as sodi um di t hPGHUSE06/005459
whi ch may be used in (QL- C4)al kanoi ¢ aci ds, heme
the aphGp:Cokalanthsitnatdr awimariagt ahewn tiferd6f ISRBT1 (S
, grq%gctigg of ,t-hgsg.conpounds of Formula | wherein R2
1 discyps linncorp'orat’es a primary or secondary am no noiety
(ot her than the aninosgkggg fntended to react with the
qui nazoline) , such free amno group is preferably
protected prior to the above described reaction
fol | onedXby deprotection, subsequent to the above

descri be tion with 4 - (substit qui nazol i ne
2 . SeN&ra ___Ggomn nLgrogenuﬁ%ngcti g groups can
be usg Ik O i nclude (C -Co6) caRBonyl ,
opt i onal® Stituted benzyl oxycarbonyl, N

aryl oxycarbonyl , trityl, vinyl oxycar%onyP , 0 -
nitrophenj?sulf onyl, di phenyl phosphi nyl ,

p-tol uenesul fonyl, and bepzyl. The addition of the
nitrogen protecting group'may be carried out in a
chl ori nated hydrocarbon sol vent such as nethyl ene

chloride or 1 ,2-di roet hane, or an etherea
sol vent such aggyl , fdiglyme or THF, in the presence
or absence of a ter/} apiPie base such as

triethyl am ne, diigopropy“ethylanine or pyridine,
preferably triethylam ne, enperature from about
00C to about 500 C, pr¥fer yJ_pg?} anbi ent
tenperature. Al ternatiygly, e brot€tting groups are
conveni ently attached usimg ScYot t en- Baumann

condi tions. Subsequent to the sabove descri bed coupling
reaction, of conpounds 2 and 5, the protecting group
may be renoved by deproteciing nmet hods known to those

skilled in the art such as|treatnent with trif

| uoroacetic acid in nethyl éne chloride for the tert-
but oxycar bonyl protected products. For a description of
protecting groups an eir use, see T . W. Geene
and P. G. M 'GMP "Rrotective Goups in Organic
Synt hesi s" Second 'Ed,,, _dahn ®¥1ey & Sons, New York,
1991. For the prodygtion conpounds of Fornula |
wherein RL or R2 is hydro avage of a Fornula I
conpound wherein Rl or IS (75_;; sal koxy is
preferred. The cleavagqﬁkgac Lgnlngé)ﬁonveniently be
carried out by any of the wany>procedures known for
such a transformation. Treatnmept of the protected
fornmula | derivative with nolten pyridine
hydrochl ori de (20-30 eq.) ﬁt 150 to 175C may be

enpl oyed for 0 - dealkylatjons . Alternatively, the
cl eavage reaction nay be chrried

X
x
(Rs)n—o\ 2 N Z Z Nt
| (RY)
l\/ Y N/R + HG S i m

R4 H %N
5 2

As shown in Scheme I the appropriate 4-substituted

guinazoline 2 wherein X is a suitable displaceable leaving group
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out, for exanple, by treatnent of the protected
gui nazol ine derivative with an al kali netal

W@ Aeddas kyl sul phi de, such as sodi um et hanet hPGI/EE 06005459
by treatnment with an al kal i_ net al fé%\}ﬂhosgﬁ Q?e such
such aashdid hiegyldkphapAbsphtde 2MFHESE age reaction
triflu mélk%@xesﬁ@@c\!&ﬂcﬁ@'t | yryb@ammyaedamwisfomvéat ek
the protected qui hazo

Lpe der i v%& 1t}h aashoron or
cyano, aPYFR A t FFRaFT e “Such & as OroR tfibrom de. Such
chlorofBagiidiisear es prefasedblytioard EPPEAPride ﬁé‘lﬁ‘reegﬁn?f%me

ctio J; sk vent, aaegcﬁibécﬁbdbeve and Y is Br,
hydroc?‘éﬁper a?lure gCoqurlJri)]%{Jr%ds of formila wher.ein El
phonyl

I, or itsifl¢@lmeChparkHSAPRPKYI 12 (Seiveﬂ}awyk} S,
cs)alcSﬁ@PPldﬁlﬁn%tB{/Ef@fn&laimememr edi-ytbxlpaticdiddn-a-one,
ormul a nd 8.4 di ’
ier bt TR S Tt g o,
pyrididlee ok novime 1 raptrhelamo]f\@(ntt h'@h%xlf@éfql@ﬁ TB?Y %ﬁ?

the prsel'lsleggl ngﬁ a?ri)(ysgr }%Pémly af. Qlkalh.)/dﬁfogﬁ]ﬂa:pﬁ‘r&))eiadeh a
acird (such as

chl or en20|c
netal [rovbeyateie AEFEFLI® G & RATT L o DSt BayaulI i &°
pyridir=Uch , 8S1 POl uBLPEL ddenD Nosué Pt morpept b um

L OXI de a idin QR&me aniline.
trletl'mla'atrq gﬁlgne%x gémgﬁ(g—%}} 'dg Eh&: B &s t].ﬁ)jf'l

ation 1's generall ried out der
These dsasws| dreolm@wetun@%eﬁsr%’?%rﬁdbfc@ %%lﬂ'étta%é Bas i
reactj%rg'nﬁtytgggt:[é an@ﬁ{?blﬂhe@fato)él dbﬁipegaiagmdltfrpm areler j;g;ent

reduce the_risk of over o (& angd @851 Pt
to abgyindticoRgF LY PSS PR gene cél% gﬁle reac?q%n i's cgrrl ed
about O3 °d Rocaabuit afdfdusol ventl Wt%th%]t]ﬁylné’née@ﬂ’r%?f%é

f,QL AR ect Bl atr @fLM{/a{ﬁlbdﬂIt betb aboitiy|24

haloqul?%zﬂq ot Ebe?gg% at a_tenper atc%8 (El m.ahout, 328:¢0
hourSSO@@ferﬁbéVertalbef FERCLHPE AP ABI ERT T enper at ur e,
atmoshh€re dutht BE aapgatabgdb.to 35C. Wen a conpound

carrying a sul phinyl group is desired a m | der
QAL zi ng agentsshontd he useHisetbtad chddnermiorally . When
pot aSsi um et aper i odate,  convenien a. el ag 11
an amdppveRRe difcHSas H¥ety é’sﬁcc%m%ounﬁ%hg{ﬁ% naThe coq }c’)ﬁ}cdas Y
the mofl E@Itmulﬁ bncontwd ri og 8 (€L afkyis BHHSTPLGr bugse

exces };/1 %I n?g by, 0%} dat Leprdfed@atent espandinegbi€s.
1- hi nyl “conpouynd as wel.l as ces@%f the
(AltecmlateSWdllﬁga(lca‘ilnft}%aéleki’;? ST szr?f/il 2Compound.
amineCAMBRUAdSOfoef @EB®) 2 | wherein Rl is optionally
subst it ut ed (C 2-C4)al kanoyl am no, ureido,

3z phenylur Sbﬂﬁourifa%%agkgoa Ut SUkhODAMdGiezan beine 4 (such
prepareg by acyl ation Qr sul fonyl at i on

as a Wl@YbOﬁﬁWn@éﬁﬁbhﬁbe WSS T SERY Faeacs”c:L{\:{ren %oﬁalsouqlg_utlgglzollne
is ufkyliat thp%%ﬁablarEO ame agentgl klaeolnof he Ry gprotic
solve%,}'ljﬁelsgf:ﬁI al I]ﬂﬂ? ?%%]) y@‘ﬂﬂh@&:@—oj dner asxanPlelvaayl

al kanoyl

Alternatively, a 4-substituted quinazoline 2 wherein X is
hydroxyl or oxo (and the 2-nitrogen is hydrogenated) is reacted
with carbon tetrachloride and an optionally substituted
triarylphosphine which is optionally supported on an inert polymer
(e.g. triphenylphosphine, polymer supported, Aldrich Cat. No.
36,645-5, which is a 2% divinylbenzene crogs-linked polystyrene
containing 3 mmol phosphorous per gram resin) in a solvent such as

carbon tetrachloride, chloroform, dichloroethane, tetrahydrofuran,
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chl oride or brom de or a benzoyl chloride or brom de,
al kanoi ¢ acid anhydri des or m xed anhydrides (e.g.,
W(M(mb/iossmamhydri de or the m xed anhydri de f or mERCDHYS100€005459

ction of nalka0|c d £ Th
acetq % élfa??oxycar Chglgﬁggngf%rr %g%turﬁs thereo ©

react(iGh- GAxahkoXyEC alabomf-lnqs«h pér Iid’eemnerratthl@fepfé%“é reeus agbient

to re%lihgcabbﬁepé.sa%ly':@[’orﬁ heRiodyet i oh J@flﬁlﬁosﬁoﬁmﬂds
Formula | wherein Rl is ureido or Ehe%ﬁ/l ur ei d

hourSa Ihie aBL EE WSy L5t FRYC e Mt thsthe c?rppeffgﬁﬁﬁ &ranat & ghine
hydrcﬁ;l:goxiaa «ﬁ|ck‘@|5i efiehat Cifapale SsUCas sedovm G:y?aﬁaﬂtéent,

{ h .
for exa afacq,l%me 3 é%é%%.ggl(relgé% éé&%&%ﬂ%? aN:)ultabl

-su ony'Ya i ons I W th suit
altemﬂtleﬁyBOh‘antd@swbra%Lﬂ f(é?myq:énﬁ}éiah%ljee oMy tHe pr esence
methyo.l. y%r%@&@iiﬁ-rél— A, nﬁy@?@l@}e bl geneqalxanke '@-ﬁé’ﬂl;attll'@'] or

%/(atlonls carrldga%ut Lnarecactl Noinert . oovsene
reacfslanv@ﬁ CHRR 3t "R PERHETRAT 8 FRUPHS FESgaTOF it 280
to tHe rEZOulCremporarenteof | yheatsodvene apreferabhy from about

o5 LERRLEL o, OO, FO TR e 5 Rdio

prodl(cGlﬂmﬁahﬁw%én méﬁa%%&n%ﬁéau%?not%abwt df4 NpOURS-

prefdiGliGAkakkytadiing, 1argefiapatednyr tdie iakky| athomhere
hprecgilrabl |n the presence of a suitable base, of a

SUCh Bt ' 8pbndf g Conpound wherein RL is hydroxy or anmino,

respectively. Suitable alkyl at| n gents i ncl ude al kyl
oWh%b%?W‘H%lﬁléd‘lal%‘%ﬁr%a Fdes, Bfo anpl e, an

trlfnliﬁﬁcﬁrﬁﬁhbyle&h[bﬁiﬁyﬂukﬁd {€ u]se64)aal ktydlrtchigomaderlab]r om dee
reaci?:[eorll %zq.lt%equh[ﬂaégﬁ. Rr ESGQC én%ouﬁdsgf t%nﬁllga@ elé nfc?rmed

on- | nert SO vent nperat ure in th
wherednge ok’ -aBoutant Yt ara 45° @@S,Crébﬁ@e?ﬁcé’ﬁt | FompogRd ﬁ‘eé?

convétl £hlo Lerpetaidlicg fm/ﬂ@fﬁé581£@{4 i Berpr echiatyilonand

. of thgs unds .of For er S adium
lﬁn?ﬁo-efejﬁfglngg?v%yé’ﬁ’o- °gh t\g; (&ujlt%lil‘)ealpﬁéﬁ d

reagsuhsidhuest teiarajmsr(espplm@nyﬂ@h@@nbwmpwi@ldépm R is a

bls(&gﬂ}r acaglhg¥%h§r@%ta|lﬁ.5!§mm Qﬁ.%'l@glée HPOUPWBEEbeh S of a

an_am no- , or cyano,
i L i R AP PEpP TR FEEFLT COHOE. G LYol qurme
such p&@f’@fﬁ@thyﬂ_ﬁllﬁeaqélt§$enée wopargul t abtchdiase. 3 THE N-
dlmeE%Yaft IJ;)nrc])glr Sag?ﬁxgee r1%b gysgﬂéﬂte%ugﬂt aé ndlaetrh%g&liﬂ@ élner t

ent and tenperature 1n the rang
triephybioine -10ompoutl 6¢C Wh%?@fféﬁfaBFyN%t' SRYnearcamsirERE to

compb&RBRS At e i FORPOUNES: @f PrOEFhendnt ofheb@psurRl 3i &iigh a
nt or a su St|tuent

[ box substltu i C |nclude
dlaz@‘éﬁ%b‘@ 3§80 %ﬁ* 5fepar 2a by Ky dr B oi“f/l\é\llms &‘e &t
acidcend espnili figlloergoondc weemenn &1 s are(sgtltlng product with

an a94)if;1 Eg}sg%{ggbgg%l_ substituent or a substituent which

I NC
For the production of those compounds of Formula I wherein an
R' is an amino or hydroxyamino group the reduction of the

corresponding Formula I compound wherein R' is nitro is employed.

The reduction may conveniently be carried out by any of the
many procedures known for such transformations. The reduction may
be carried out, for example, by hydrogenation of the nitro
compound in a reaction-inert solvent in the presence of a suitable

metal catalyst such as palladium, platinum or nickel. A further
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(C 1-C4) al koxycarbonyl group. The hydrol ysis may
conveniently be perforned, for exanple, under basic
w@eendiogdoohs, e.g., in the presence of al kali nRECHIUS2006/005459

sultah drf%&ggpﬁ%%pﬁotﬁggs Focfnc Fe(o}r@% %4; %ﬁ\{w;%/ec{ﬁelvgtgé méc'ta%. sﬂgh
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the recﬁuqmnpmezehﬁeﬁmﬂ&dsw‘%ém dephiry %fmlé‘%ierg potfdg T
compo&ﬁﬁf%@@th\ﬁhgégi%t%h 'mgt?n v@.rﬂhn%oﬁﬁeﬁmwiedj%ﬁkac]eh?dl@

group Wi an appropriate am ne i

acid jm FrpEeRbl §UChrdd &d™oht i © % e ac i onA- alnnef?fgs&f o
exampDé&, diddiembland athamdlenperatusmpeiratthe Fardge éﬁn%ouftor
examp}e 90"1%% ng" éonvc%wvgﬁiérﬁlyn atth%rrﬁé@f_e 7APQ  t AndH0C

ounds of wherei n
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dlth:LBﬁ?@@é ed Ry bhessyain sathommitde) whechresenese uskdain (Ci-

ui t.abl e, hase,  of B 1Gars spo i_ng_co il R1
C4)al]f*%“%ch§f’6 S(Cg:l(ﬁj aa11kanoy ma%c?Qngu‘B%T{ﬂ%S\rﬂgg%u on is

preferably carried out in a react%on- ert so% Wg,lt%tr 8

diqruéhe BREFURCIL ehpEhRUrEmPRUEHR FakgE bt abott T
or R} OndRREetes COY IRt by ﬁccmﬁamgaamamom@mety (other than
the %8}%5%9&1?5 & nt Fgr t%l AR5 gg%% Ipnch%f qﬁQHQM%)Of such free

i's car , substituted 3
aminocc grbapid p@lﬂeaﬁbw GXRPLEFteS Beti o Eea aF KON 65 7 R
reactggﬁbﬁm&?etd e @Ep@@ﬁ’écﬁ;ﬁbﬁn Slibfefiemte sp otk rgpove

npoun erei.n 0 ote] Sui t abl
descr&@?fia’f?%%t“afﬁ‘eﬁ’l%hli%obﬁwub% % Hég%)ﬁmfnor‘q\ég%%?tl ogl o? °

hydr oxyaryl noieties to al kanoyl oX rou b a.

| PRTardd, VROl ENQHFINE LTPEeD RER) &FR&%%;% g% TeEe
Such ? i}@Lkﬁ@ﬂﬂe aﬁhy@gammﬁbﬂh}(hdt@vmynbgﬂdgsswtltuted

escri be ove, .and s e [ o esp-
benzy RRVEBF RS DEYARRL S SR PR EosrL Ry oPo

|ca |n t presence of
nitraplenyiabl fomdse dlm@@ympap erl( @?Oé&)?&ﬁﬁ%ﬁﬁfﬁf Lacpe

benz. TH ikt 2Bh Y SUb S EH& %@%bﬁabtatﬁécﬂﬂii@f gobuprayayb®e

coupled wth a For eren
carriggy PEky 1 ?hcr{lr?élﬁﬁae%fhyélreggagngl " sgent ™ Ré}lﬂc 5 Detpylene
chlo€iatd) o [Lnnd@ch]E@bethenep,r edueti @th@ﬂ‘eatlh@SPéV@@mml?dé‘S
glymeof { onlf il V\’q!ncphgjpxle%eﬁéé barow s RlceSHbSE i ddittadry

sui'tdbl e carbanoyl ating %&are, for
anine AR éucby@%d%lé’seté‘ﬁflﬁmﬂﬂ S PR TR0 AT BLte oF
yrléjyrgil C@rlelfek@bi}ha:rﬁ%@ﬁ?mrﬁf atsii talgexrabbage. from about
r nat | vely, e inter he
0°C E%Iagcip P nat ep%e%egg % BDriy1a %’1 ”ﬁg%@f%ﬁ@%\ggtﬂﬁﬁé of a
Alteconpowly, ot hEopmiexting owhirshare ?%n‘rﬁft}reéleYn%’i/tad‘éled
usin%eé]cﬁ{o%tt%gt—Bg&ﬁaﬁi(Mli@ths treatnment of said

erivative wth phosgene (or a phosgene equival ent) or

Subsequent to the above described coupling reaction, of
compounds 2 and 5, the protecting group may be removed by
deprotecting methods known to those skilled in the art such as
treatment with trifluoroacetic acid in methylene chloride for the

tert- butoxycarbonyl protected products.

50



10

15

20

25

30

35

carbonyi diimdazole . The resulting internedi ate may
then be reacted with an appropriate am ne or
W(Sﬂb)smstom ed am ne to pr oduce t he desired car bmmy82006/005459
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react3Of R gL, GOBERRAGIRA N PR SARFAERY BEC e tdféé‘&F‘F]b"ede
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3 of Volume 6 of the Elderfield "Heterocyclic
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[ as a eneral ormula || escri bed
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the @altbém)ytlhe OIxydabxgxamﬁmu;Lfélin@o alukphyeyd rod/E2- 40)
sulp@llohgﬂoyé Qiyaﬁ]yagogéﬁ errIOE{Q&QrT% %¥101é1'(81§1’g') a%l |5y| 6-
chlogﬁg.?:%}kx}oen(zl)lc or peroxyacetlc o;(c}/ld)(, an %lkall metal
peroxysulphate (such as potassium peroxymonosulphate), chromium
trioxide or gaseous oxygen in the presence of platinum. The
oxidation is generally carried out under as mild conditions as
possible using the stoichiometric amount of oxidizing agent in
order to feduce the risk of over oxidation and damage to other
functional groups. In general, the reaction is carried out in a
suitable solvent such as methylene chloride, chloroform, acetone,
tetrahydrofuran or tert-butyl methyl ether and at a temperature
from about -25° to 50°C, preferably at or near ambient

temperature, i.e., in the range of 15° to 35°C. When a compound

carrying a sulphinyl group is desired a milder oxidizing agents
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3
chloride, 4@) the k@éQSenNe oﬁ\l_@lsul[tef %éy ylo]r car b‘g‘aﬁ?ﬁ}ét on
of thé%( | oéﬁ!fé)% FRn0a :(Zv-heéﬁ)makkgﬁyurggdqg)r 3—

a

Z C <t (15 4@oalkyh
e AT Dtppd Sisthone
e oy U
r}/ate )§'X i -s o] xyns ma e
an isQeyg 5 s e
carrlpdp@,tq dqlﬁ@ S%gad:(a%)e %lxﬁgﬁgye%l EI Oi %Jézs 41@0 %llgﬁﬁid d
in th@I Fé%c@ beyh- te(r?tléx@)f ainkm&x)basat I(llgqr@ral the acyrdtion

1 2l uoﬁ { olfrgnt d at
or suéIergy%ﬁper a:ZLlﬁgc(:ja lyled %)gt 485 axl%%)&y, a 1@@_&1‘1@,« % 43)

| am n o
a tembekatoyd oxythe(agang@) & RYP&H T 21%9 21K g%sg)en%%nt]as t
LA N0 ¢ cBEBOYre (1- 40) al kyI am no, (1-40
o ne%]kk%ﬁyca%gngf (1-4C) al kyl ani no, carbanoyl - (1- 4C)

al % am nobe’ Iﬁﬁx:!taA’g:) wﬁé:!@ﬁ.ngﬂ basroyd, -c) 218E&Xy or
a a itute
subst(:tl:—lﬁ@i &Fﬂ((}h)&?kﬁk%y ahi ]ﬁo 18(2 —Eei k]Y]ﬂ%(l EQ gPy.J,u'bstAf&)t a

awnn

mono- kYalraﬂ?(szl@;rN (& 4&)) aakkyéra:mmo,arleh pj(re@aréf(;}afzgﬁll ]
oo S aB #8,Nef a
alkyﬁf@ﬁ@xypr?%r)fé? pre@gﬁge\{ £ (L 841

am no, anilino- ?{E}Q

corr@éﬂ@id&ﬁgn@qmmmdybvhhr@ln(@ :Lgf@)ydé:lokcw Fi no(2 40)

al kanqyl a b1l a146) 2@ depxyeat bonydiardena 1 k1 -atC)
resP%‘ftr&yl gél %&% A No. §;benzam dg ba?ﬂ‘%;[k%%%'am@@”&[ﬂs@‘itu@ed
SubStl@W@'@yp@Ikﬁl dwlisegy obSF recﬁaimé’ Rl
(Cy- éj')Qfl%P.lyrdhqlothdiél Iondmide or iodide, in the presence of a
suitable base in a reaction-inert solvent and at a temperature in
the range of about 10° to 140°C, conveniently at or near ambient

temperature.
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glalkogenlo- _(2-4C% 1aI kanoyl am no, hydroxy- (2- 4C)
anoyl am no, - 4C) al koxy- (2-4C) al kanoyl am no
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VEEREL Kok oxy5lge
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near - &hb QeaRkEhbaeturgui nazol i ne; 6 acet am do 4- (3
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For the production of compounds of Formula I in which R' is

I'OU

carbamoyl, substituted carbamoyl, alkanoyloxy or substituted
alkanoyloxy, the carbamoylation or acylation of a corresponding

compound wherein R! ig hydroxy is convenient.
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R is E,X/Ialrgkgem# be6'g|eH£a4_:«g¢€Q§’ ol bkathpgles, %y- treatment of said
~ driethyl ami nopyri di ne, triethyl am ne ymrphgline, N - |
derivagtys MIGPpRBPFIRIOr Cli A E o TS "% ’
carboﬂé#{rk?i%(ﬁriaaalﬁﬁe. orhd aesexaind éntammafials Y &PRAITHe
reacteg Wi metak %Jfacl; nate Qf nhyslr exibdes thiosd exanpl eo sodidnee
rt t'e, B st um car bonate, cal ci um carbonate,
the dsstferindardrokyHedBrivastE8si um hydroxi de. The reaction

is preferably carried out in the presence of

brpabhas | aertorsollyehtwhmredn| Bents af“é)?lo%&%??ﬁllyg gh @

substakhegglam%r LstBbnsHndse ML dIRIG, bet BB Ininolysis of a
i o1 |

' sopropanol or ethyl acetate, a hal ogenated sol
suitabliehimsernadigcens” oot Ee,lscﬁlagp%ﬂf)?m or car goxent

tetrachl oride, an ether such as tetrahydrof
ITHe aditdxaniomrarer cABP % Sty ERE™EtR 1 gé’“‘?Sﬁ{dgsﬂewq{egf in ®*
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i Lt Bl By 4T S DB BT Aot Ryl AR e Fie ™
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desiodd Emenkor BxAeples ﬁﬁySLb(gi &m@gﬁﬂg%nfnztoelrlm% :Lgl?éé Vald YBeir
production and use in couplings with amines may be found
extensively in the literature; for example M. Bodansky and A.
Bodansky, "The Practice of Peptide Synthesis", Springer-Verlag,
New York, 1984. The resulting formula I compounds may be isolated
and purified by standard methods, such as solvent removal and

recrystallization or chromatography .

The starting materials for the described reaction scheme T
(e.g., amines, gquinazolines and amine protecting groups) are
readily available or can be easily synthesized by those gkilled in

the art using conventional methods of organic synthesis. For
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wherpefioxyacetic acid) , an alkali nmetal peroxysul phate
(such as potassi um peroxynonosul phate) , chrom um
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under, 2s ;1 L dacondiddans casnpassih| e_mw hatbgo,

required stoichionmetric_anp 0 % s]Un 3ent in
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bromomethyl, dibromomethyl, hydroxy- (1-4C)alkyl, (2-
4C)alkanoyloxy- (1-4C)alkyl, (1-4C)alkoxy- (1-4C)alkyl, carboxy-(1-
4C)alkyl, (1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl- (1-4C)alkyl,
N- (1-4C)alkylcarbamoyl-(1-4C)alkyl, N, N-di-[(1-
4¢)alkyl]carbamoyl- (1-4C)alkyl, amino-(1-4C)alkyl, (1-
4C)alkylamino- (1-4C)alkyl, di-[(1- 4C)alkyllamino- (1-4C)alkyl,
piperidino- (1-4C)alkyl, morpholino- (1-4C)alkyl, piperazin-1-yl-
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4c>a1%gh&ﬁ%% ine. d@éié/ﬁ%yl\ﬁ%l% Qﬁ&id)@ﬂwhamiﬂlovmrgel(ﬂl Rl or
'S am no. Sul tapl.e acyj atl.ng.a H enoxXy -
4C)a1@yéhﬁp@o—dﬁy4gbgmyw %]!'1 g(l g?pglﬂ:ila Qb h noxy

art for t fion
(2-40h 171 &6 do aﬁylamﬂm 4fC(bal]exha‘r$jﬂf@ aﬁh%ly]rtlﬁ‘éi i 8e, for

le a ( ghl ofi d;e;)gnkbkp&aﬂ@r@uaalno,
4C)a1§‘éﬁ l]ilo’ch or de or % omlne convem ent !L%

(1- 4cp|aékeh@elnif0néfl§w’tl‘ablkéerb’*§§lédoa FETED rérréallmlbefore

phenﬁ_rt]lx%lzl.gén o -%;@@wlrainﬁaﬁr 1146101 2 %X ﬁij.%’a:ngymﬂp HedinfFdryl,
al Kanol,c Y LdRaS nﬁ.Sl ,(1-
halo% '( _%ﬁ)lﬁ’ﬁﬁaln&%lam?%e h%dggﬁga% oﬁ |)ge 2Abplbrao

or ned
4C) alm:lyeazt4©)ralo¢an@mlaﬂnkmm|@r§@?<?d (5L 2@Ylaml¥1°r -

4C)aﬁ%{x§f){¥%§§ (: Il@l) bgﬁanéy‘lranﬁiﬁanp&&kmn{ol{l4@—
4C) alkanoylamlno, y ((::L 48‘5 Ial}?j)}'lclaq_”b%rrt]lgy?rFf%%%lgfangylamlno, N, N-
di-[(1- 4C)alkyl] carbamoyl- (2-4C) alkanoylamino, amino- (2-

4C) alkanoylamino, (1-4C)alkylamino- (2-4C)alkanoylamino oxr di-[(1-
4C)alkyllamino- (2-4C)alkanoylamino, and wherein said benzamido or
benzenesulphonamido substituent or any anilino, phenoxy or phenyl
group in a R! substituent may optionally bear one or two halogeno,

(1-4C)alkyl or (1-4C)alkoxy substituents;

n is 1 or 2 and
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sui tabl e base as defi ned herei nbefore. For the

production of those conpounds of the fornula Il
~WOR@6e891R1L i s urei do or 3-phenyl ureido,
acyl ating agent is, for exanple, a cyanat far
el £s amdapkafén et &g geRaL SYATOR agh as%d(ﬂelz r)nc::L
erielucinel A TERIRLE 0Bk 'f@?fiaiéﬁii‘t?f;é“‘i;ﬁfﬁ“@fﬁoei Qut in
. N - l 5
(1-4C) sd kybpnee e Gind g’%%ﬁ%é{r% SPEER Y uent CAS def i ned,. . 110
40) alkNehebRDEf DI andsalakkylenpeharyte on A PR THIGE “ForY
exanpl -3 0 cto OCnatConVLN eRidkyxpinOrinmaal -
acceptahli§i @ﬁ?tt% P&kt u?%‘.g&)(f) Eqr .the production of those
nethoxgpripeuntsnel 4-Hé . FBYFAFIIGARt et n RL is (I - 40) al lioxg
i ' 1 ] ine,
nethy1 QU831 40) abicain dt Rintrpepiing)auiiazo

no or substituted (1- . .Nga1¢ henereos
a- aniBingcarrbhy ' BHEREPABET T ﬁ%eﬁ hr Sk ArNgalt |

}éanat e
OXY,

i'n the presence of a gglrigeblsglt
and 1 base 1as-def i Mk therpinbed TrldneoPT at Rt i AZSFFHR

erivati\iedgg the formula Il wherein Rl is hydroxy or
thereo n?§ﬁ)exc u

as appropriate. A suitable al kylating agent is,
for exanple, any. agent .kn Efrd h8nabtcé8rid ke compound
& Ry PaFFOTIGE ﬁ%?%&“&e %’ g Koxy or substituted al kpxy,
accord@hgf o fdrewakkyl adlewtef BRI NCo IAPRY | EM™G or ’
substituted al kyl am no, for exanple an al kyl or g
4o (30 -SHBSEbt Mt -ad uakkyhi hiald)de, 7 simestenpReiBe{ I AE) AT kY|
‘ chl orjde, brom.d i.adi:dg, o1 1 & ;Subst aindtethx(144C’ -
dichlogerpiiEhtior e,dl_lg'"?%ﬁrﬁ>4 € é,Lr Fodi de,( i,n the presence. of
nitroszidtiht pbieinsasding; defiHedtherei Hibef or e, .¥n_ a’suitabl e
quinaddd8ht; SOl NaMoxr 4 did uanicrasatet imed duérerabetovr é dAd
at a tenperature i n, the rangeg §0l8XanRkeoxl (1@ 140
chlorqrrgling onyatiitY et ™or nedr " ambi ent tgn’per ature .
methy{@i1Fep) theiproddoe ofr finchdseeE¥igodnds of the

or.mul a, | ARl 83 ne@nblayiSiestbtuent or a
methy@i‘fﬁg#into ﬂgﬁ%%{ogﬁ Phl ude%eoa cgggo?)y_ ArQUPRgctBg1 anilino) -
ureidbydimeizpdiise ofé o 2qHEREZOTT HEJEr T vat'|i ve of the formul a
quinatb1 Mher i n-&l- {5 2 thdxA@ hat oky 6Af BerfY 18fb &7 lient

“or_a substituent Lch, i pel udes @afirAQ)) quinazoline; 6-
quinagpkipGic&r Sbﬁﬁﬁlﬁﬁlra\gﬁgsﬁihghydr in%gi Jray, conyeni entdy.
penzahedperf Gr redthypmidiaspreindafterpa’i ¢ Condi tions ,
tililfli(r\g}oﬁ%m}l%ﬁi PEQShUCHI 08 z61 i hhoTe hydmpeymitiseshorket- (3' -

ormula 1l \(\herejégn F§17i_% n, _'6|n_qléthg%§y_-4ﬂ(3t:hi o- or
methydgahblrQusSEPEERed ('1- ?’:? al’kyl substit uejg]tj.{ ;be
methy168€1 108, -qurabeskixey: T apheo ot eSENBETRY 1P SUTAD| e

. __base as defi.ned, heseinhel9n8i18fo)@uinazoline; 6-amino-4-
quj‘natfﬁﬁﬁﬁﬁbleldr?én&grgi %/at%l{ve_ offthhe formu a,l | ;wherneinRl1iso) -
: ‘ .. 6 Camido-4- (3 Wal
(37 - lplrodT) Bty |- B HBIFF 4t pBETT ng a di spl aceabl e group
rindiy Yl ey bt 0 e S
- : ’ 1 AoN€4 I ERCHIeBRyL SnPTBIO-AD] Yy

quinasginned Bl R8PSO Eab L e ' etholanilino) -
guinazoline; 7—(2—hYCthXYethOXY)—6—metl'loxy—4—(3 e ilino) -
guinazoline; 7—(Z—methoxyethoxy)‘6'methoxy“4_BI'methYlanl 1hoe

guinazoline; 6—amino—4—(3'—methylanilino)—quinazoline.

A quinazoline derivative of the formula II, oxr a
pharmaceutically—acceptable salt thereof, may be prepared by any

process known to be applicable to the preparation of chemically-
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solvent or diluent as defined hereinbefore and at a
tenperature in the range, for exanple, 10 to 100 OC ,
weowgesioent | y at or near ambient tenperature .PU¥ES2086/005459
pharmaceutical |l y-acceptabl e salt of a_ guinazol;kng
relatederpypeyngs -of SHEEFVENHFCFTS i+ rg Gi rga pri% ﬁlalﬂ
by tha@bhﬁé@efh son, gz(@,mpjoe Nycgemﬁy @ﬁa@tlsﬁlf@ﬁt&?ﬁfﬁ Gndey be
commer\glé%%%}ﬁﬁl %B‘F talf,.ln%a i)}? sac%n%aE}ﬁl PBodedures of

n a particul ar enbodi nent,
organltd’le:hE\G.:Rﬁylhl bi tor |s a conpound according to for mul a

1" as disclosed in US 5,770,599: wherein nis 1, 2

l@é) 3rhe @ﬁaht%’nl Scomndﬁpemule_,rlztﬂny thel DeEIRRC6r ];115 r?frzl;tab)le

uor onet 1 X abSalie 4C
base, g Fubﬂ%/%oolm@%ﬁg) 4]%5%} gp§? rag'?ifig,lB% 1-yl - 9[- P
with Czalikony, (i) peridino- (2-4C) al koxy, morpholi no-

(2-4C) al koxy, piperazin-1-yl- (2-4C al koxy, 4 -

(1-4C) al kyl pi perazin-1-yl- (2- 4C) al koxy,

i m dazol - (2-4C) al koxy, di- [(1- | koxy- (2-

%trated

4C) al (2-4C) al koxy, thiarnor pklino-
(2-40 1-—(@XQt hi anor phol i no - (Réhkoxy or
1,1-di phol i no- (2- 4C) Hallkoxy; and wher ei n

any ot thé‘ above nentioned Rl substituents conprising
a G2 (nethylene) group which is not at¢iached to a N
or Oatomoptionally bears on said CH2 group a hydroxy

UbSt {:%H dl%lblgcggﬁé%%ﬂiﬂ galdy M@ﬂ&ﬁ@i@ $a|hlalogeno,

ereo parti cul ar enbodi %e I GFR 1 oro
alkOXVnhwm]tCqu P§ %ujfﬁ’r%’@'&ﬁﬁya%‘&%fpdl gt %x?d?rnul H‘ '
bromosellnggti&qf f pashéhe, gleeupnesnyiisiiyAgxpfor £oluege-p-

-chloro-4 ' -fluoroanilino) -7-methoxy-6- (2
sulphopyt 9% iR yI et hoxy) - qui nazol | ne; 4 -

-chloro-4" -fluaroanilino ch
orphERPhe ety - ot Pl ﬁé aﬁ or%gﬁc_ gﬁf%ef o Y
as, okl uRERsN ) lplgr(a}dlnee A, EfduEi@yL%anéEaF@b%%(ry)4 7-
hox UI n ChlPotine, N-
dlmet?‘gf ?e' g&nléetdthg%gﬁl?e i I}Zr@lr olidin-l- .
methywmplrppgklf)e -Orqéilﬁéézléﬂqﬁﬁéo (3-4- ?13? eChl' 6T 04 ©F
exampl f | ypr oandilil 69) atlBalin edkﬁﬁtﬂﬂ@’dadmca@ppl}@’@xﬂr hydroxide,
met hoxyqui nazol

Bi | dQ);
Fox exﬁmﬁéﬁh%ﬁ(?ll%n C(‘;lggﬁo?i‘p 0|HOE§S?%J%{6Xy I%igalglénazol i nlélm 4 -
carbdBite- Chbdtwr 4iydrbkide gahiblotRBFL Y - ny@trﬁe;;&e 6-

(3 pi peri di nopropoxy) - quinazoline; 4 - (3
' rgdl HLt4on- i Ltﬂfdfaaﬁrlabﬂ_po@arrﬁ-e@ephgxyn g-he( presence of a

rphol i QPOXYy ol edarip1Ee3an- Qh]kél{&l 4r ester
Sultakfjieu&lnSﬁE 1‘P e é [?gi gl met Eg?an}?nc?elt hox;ré?E °
such naed h@xquuohaz@hanel Jiggprapancdi f¥ Ranf F\% e, -6 (3

halog% h)ébﬂ?-{}%r@@%ru%aoéy)meﬂtwlréﬁbhenymdeaz chiloegfdrn of2'
I 1 uoroanilino 6-

carbes- tfﬁﬁrﬁ‘ﬁm%]ﬁﬁ@ﬁ@ﬁ;herqﬁu ?kfa‘z—’1 81 FRe W o870 W or'o- 4
dioxanf |dpr@anati®icgolvent ( gui¢hmiadazolupye etqu)@y)ilpolar aprotic
solvent such as N,N-dimethylformamide, N,N- dimethylacetamide, N-
methylpyrrolidin-2-one OY dimethylsulphoxide. The reaction is
conveniently carried out at a temperature in the range, for

example, 10° to 150°C, preferably in the range 20° to go°cC.

The quinazoline derivative of the formula IT may be obtained
from this process in the form of the free base or alternatively it

may be obtained in the form of a salt with the acid of the formula
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-Z[ nmet hoxyqui nazoline; 4 - (3 -chloro-4
-fluoroanilino) -6- (3-itnidazol-I-ylpropoxy) -7-
woreaohosdpgi nazoline; 4 - (3 '-chloro-4 '- PCT/US2006/005459

fluoroanilino) -6- (2- dlnetQ¥Ian1noethox ) =T o s
H-Z wheethoxy husnabe| herning defined ileredFPFE%‘f%amhlelnnﬁ =%-
desire gtodﬁgg gylftlﬁm BRL ORE%Y Frow -t HEEtdhaxy quiheazditi nay - e -
createfiophbl A HOPFOPORy A AT L o Lt e,
convernthibdel ogrbddawek. - 6- (2-im dazol -1 -yl et hoxy) -7-

met hoxyqui nazoline; and 4 - (3 "-chloro- 4

(]%)f |ﬂ% RaR| bi:&iﬁcti@n 68 thddedapabedndy|qfr spexyyrmula IT
nere g o Sh PR S | BRAE! LE W piebogi et

a Co accor
derivddivet bat the #brmuld II QMGmegn4R" orf Budrsogﬁgﬁ%:g%;]?gx@ul

- 7- met hoxy- 6- (3- nor phol i nopr opoxy) - qui nazol i ne,
aht e nadjaiel Yesef i adyt comeendlent8g Be ,cayafiedi AbD RBN@Y

I ressa(t ui nazolin
or oo S g U TOEEL R B oLt bt ornd 5
react IRy iz beeparlelebdbswanyf?ﬁ GeeselRnOWN TEHER p?’ie Z‘& e

qulnagao_l. trgb d@&ggﬂﬂé QA caf aghem=qal hytel atjed:ooaﬁr‘ppuﬂd@hlde
processes _i ncl ude, or, exqg% reatment with
- 76

f
such Mo%cmurnu§iﬁ¥%?%fd%°ﬁa%5%ﬁ'65%?f
an alﬁéfﬁQ%aandlh&ﬁﬁ%@Bld@mm agt heri we dé@é?é}jlphlpsphﬁde-
Alterﬂ%il;:leven]ge?or eR%éLaJL e r@Qéftfbrf ﬂa@e cgﬁﬁéhilﬁfcl@ef)é negkried

qui nazol i ne derivatjve t he
out, formsarple,. bxb%ﬁﬁﬁﬁﬁﬁyts?%r?hﬁw@“ﬁﬁ?é? IS derlv% tve with

a bor%{r?g%@g&ﬁlﬂn}(uﬂvﬁlk&mﬁeowcmtﬁsﬂlbnednbtryllsioandar dSuch

eaur es or gani.c.cpe tr
Ceror Lo oo SRy LI S okl ol bomscanne
inertasqly@azal délgept )asm@ﬁenﬁd hqrednRegPEp| kAl & St

tempe%gg with an aniline (iv) (iii) (iv) A suitable
I'sp aceable group Z is, for exanple, a hal ogeno,

0% 0x U u l ’ f e
Lcrls I’%) %F%n%rc}/d ct%ogﬁ(yé@r&g{éﬁoxgéﬁ{%g%rﬁiéggguﬁﬁ eﬁ'cﬁﬁ@il@ ar
whereint 8l uen&’ 4is sml(@héﬁwlds{yg}sgl.lgabny R ,H—agthJ(t} %hgnyl
groupfezg:rl}l%rggpchﬁalog& B£ 04 gﬁfﬂrﬁzamhﬂé cﬁlt&SleaSUth a8, th?eoﬁormula II
yridi ne, )
WherﬁﬁﬂnBtHVTéﬁ1h%ﬁ?r@dlﬁééP# g?‘ o{lldlne ¢

nor phol i ne, N -
met hyl mor pholine o r dlazablcyclo L .4 .0
| Aneleccablenexi @i vindoPIeRanti e TO4 A-aTkAT1 8¥r *aTkalTHe
in trg%gatxl& @'Bt:a%h@aﬁaaaaim of thydr oxi @elpm@yleﬁ@%m@
i.u
sulp}ﬁfyg.onmgggr e}gag%%l%m E\S?%Iagriénu eg‘ggcp@é]ata?pe‘%ébgﬂu(@uch as 3-

o r potassium hyd
chlofbdearongbeusbic 1s peraﬂ@%&gleapgg) f G2 é‘)}gﬁﬂ) enrlgtga{lge

pero:giéi%ﬁha%t Ay rasabg%ééhﬁmﬁ%ﬁcbxmr&isﬂmdem f orhromium
trioxnideler gaseéllilsmo%g/]ggg :(L)n rthSeOdplrlég]eg!:g éé lg%E.HXﬁﬁ' l'I)He)
oxidation is generally carrried out under as mild conditions as
possible and with the required stoichiometric amount of oxidising
agent in order to reduce the risk of over oxidation and damage to
other functional groups. In general the reaction is carried out in
a suitable solvent or diluent such as methylene chloride,
chloroform, acetone, tetrahydrofuran or tert-butyl methyl ether
and at a temperature, for example, -25° to 50°C, conveniently at

or near ambient temperature, that is in the range 15° to 35°C.
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The reaction i s preferably carried out in the
presence o f a suitable inert solvent o r diluent, for
wex@aos®ian al kanol o r ester such a s net hanoPCT/US2006/005459
et hanol , isopropanol o_r_ ethyl acetate, a . hal.o enaltde
When g oPQRRAINGLERTEY et Ry EhIBPI el S cHiBIGFEr i BH1="
oxidigfidoyenet maghhed e, uaad ptiter esaohla sodium or potass:Lum

metapteg}_ rc?ah:ydr of ﬁggglent!lyl ’1% Aol oé@ﬂ %sSQEé(@IB acid

% toluene, o°r a ar aprotic solvent such a
or etsanxplNr-tdwnréithyqa armrmprﬁa iman hABt AyFARER 868, the -
formulMBt By | dHEEQhE N 26100, Qlkymdmlaylw ugﬁbupul@e redliered, it

reaction i sconveniently carried out enperat ure
may b ohtainethh¥ oFy a%?&nﬁ%ethﬁfqr§ef§8ngﬁlg {)1r ef erabl y
4C) alkmw@ma:@gecaﬁpdamés(a@CwelIﬂm Gfi hazotereedeniduagi (e
may be obtained fromthis process
4C) alggl&%e for %}gh?dt he free base or alternatively it may

be )g%ltogl Eﬁd | n ué:I ﬁo% c%@ Q:fhto%gsﬁ%él c\MrHjs t tgglfjor(?rrultah_leil
wherethare“i rseboiee, Wien refu¢sigesify edqumm@nﬁ? tihel‘fértee’e of
the ft@ﬁ&laﬁ romuheisakt 1t hecsalt may be treated with a

sui tabl e base as deflned herelnbefore using a

nventiopal  pre oc ergt% T;L%&i %‘3‘&0%0 hyPlof the

t’nose conmpoun S O IS an
many @FPAedusrhdmiownt Eer (SZlC@C?aFk%ﬁ@FC&F‘@%OHt hEreaqeprgt i oh, ey

be caGRRYENLENt l8b Bxbihe1 Pr %?eeﬁg Bfdrdoebt abh obasgodttion of
defi ned her ej nbef or g, ?UI nazol i, ge der| v |fvleeg
the nifzof SPRRAEY 12 thetisy X grotup=TA

hereisibefabé eimalthypl ateagnmgeﬁt aj sglltfadrleexanpll ecatanlysggench as
pallal&qgtw’lofs ]bse.l‘nﬁﬁlt £Ofuf€?1%ralsl§¥tl_%1éjl}egtlchﬂgr&j@htt Qs, for

m no- tituted al kox for exanple an
exampigi nl sHBSHALEOeBe Bt kyAuRaPF d%c“fv&te@x ARt e(Rppduced by

wash i _meoﬁ Lﬂitﬁ:tdéxutﬂedh(a? Cﬁ.@).ltal kylutchdrorifden &¢ohistehoas
hydrolﬁ,'gx(r.jllg :Il"l%e? ghe BI‘ £se aegclamslgwgl’%blr%dggi?for?%né@eyened

In a Su t nert solvent or | uent
carrigsl defi mechemtrmgnaem@rtelrenaf athe HidFgerarpeend wrghghe

activadRdemef OF :@?(%”Ql.l@taﬂ-ﬂa tS%lgféQt 0Sz ,di0eBMeNs et |3 at mOkture
near 800C LPFor the uct| ot of thoset conmpou ds
of wajer; BB f%l?rﬁili "L 7B- %ulﬁ Rt uted

tempe(r2t4€p #h kixy rgngep, fctmeamaeate} dﬁ)° ¢conEAP entdopvieniehely

nf;go@f a sui tabl e base as defi ned herei nbef ore,
at Ollofn%ggcorrpound of the formula Il' wherein RLis a

r ox 2- al koxy grou or_a reacti e (Y
)reFoc%/r \%n tﬁr%ﬂ\mt POB?I 3 ngear(rjlmr]ﬁ1 Oum%scsué/teczg% ELVRlY &
wherer:eaa@fwse @ericVal kymoydfrnane ompowrdtotuté@ for rrul all'

ac) a8 9&Qmmo' %ﬂl@l}ﬂdr92%en(yauégd@|c§@)b\éngéﬁk@o| Sr ROris
exanpl e, | ogeno- or sul phonyl oxy- gjz 49 alé< XY,
aceta@rpé]@pogugﬁl%'gn Br bRe-2@Lation of a qu1 azoline derivative

of the formula II wherein R* or R? is amino.

A suitable acylating agent is, for example, any agent known
in the art for the acylation of amino to acylamino, for example an
acyl halide, for example a (2-4C)alkanoyl chloride or bromide or a
benzoyl chloride or bromide, conveniently in the presence of a
suitable base, as defined hereinbefore, an alkanoic acid anhydride
or mixed anhydride, for example a (2-4C)alkanoic acid anhydride

such as acetic anhydride or the mixed anhydride formed by the
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met hanesul phonyl oxy- (2-4C) al koxy group. The reaction
is preferably carried out in the presence of a
W@ aiobakdoes i nert sol vent or di I uent as defi ned PCT/US2006/005459

her ei nbefore and at u era
reactignol i 20 FPRCLBIUE FoBnmy DA ALk T b
for extBRDOG O(Q5469a11d:)xyt%@rrbbhgl pqrmldimtileonlmftltdnmsence of a
Slllta%.oLgpQéngd@ E& a?{q[eﬂléllﬂbe%orél\’h%ro@ thlpfdc‘d%tmégr 8%Ychose

roup, the reaction
compoggAp ovdh d- fpn@u%rfrﬁtlw elrﬁmvﬁnelleu wrRgdq @rg3ophenylureido,

a suit3bEPBNPERRA%Yaddnt3, 4, €POXYRIKY 8r OpdhaMd, N 3R example

ropriate am The reactjon is ef erab carried
an 213808 PR SHP B DY <8 BUT b REFL kol WEnE gPee: =
isocydinbterntuds agephemyll herceiyabefor eraggnatrad tlenpeyacbien is
carrle@l EQ@ fr?%g%ulé%l@)&Mtesoi]‘\peﬁto o:!t5g19&nt %“ﬁ%@hﬁ@cﬁl y

at or near. 700C . Wien a pharnaceutically-acceptable
hereighpefopt apdyarnazbrmRfaderrvatt véofapge: f%qlinjﬂxgmpie' is$0°
to 120eqyi ¢@therfieht B¥aipl@ acEPN@mbiEntditempeia-wekdi tion

salt of a quinazoline derivative of the fornmula II'

Itf>rr%rbeh9 @Jtue@aoﬁ%f eet@tel eompauzt@@etfl QHeOfoﬁﬁHlQ 11

ng f or ex ang suitabl e_a usi n

wheredgn ot dﬁat%]d?éa’upé st le&frﬁés.t.%qtsa &Yvétﬁ%dés (1-
4C) alodylbhend rrerbenituteyd oki-ne) aBhdteadnbo the éllmt?llarcgamd
prefﬁr@g]l#yi,n té}l% %&?%}hgf dggntshi%i%éq%rag Na Sdeﬁ%%

as been crib he predi ct ed
herelrmeéiaee arﬁfn@ geiveaekigen ferbYatiatd ¢& Rbfmirmpge2 T

wherding@hd Captaby 28hkmaAbnes agifisprantde has a cal cul at ed
nol ecul ar wei ght of approximately 32.5 kDa. The

a@%ﬂ%%b% elmlmqhgssg&e@q% a@grt%rwleseaﬁﬁ %aﬁﬁ known
i nternal tIX’I Ego i ¢ regi on suggest that -2

in thegagti{gre SHetBr 2Pt (o S&F%Y pr ‘Subs 1tUted
alko:8xt bacebt whar adﬁp’ﬂatfho‘kp@‘fZaini@nﬂmb pal<ypepinses have

escrlbe | 254 bl i.she
oA SRSy Sty S SR Rt
halideyr tﬁhewm%esé?ﬁt‘%f‘e)cﬁlkﬁtllaﬁhlfefﬂsi%nﬁl‘rﬁ!ﬁgl@%ﬂﬁmlérée@e or a

substiavigeBeen diiah k7@ doht Do idRNt biym My I9US oguls! itruthanal

t I h bi_ol I
prosqart PRLT IRSEBLE, Pks oot Sped i g R Rt a g * PyFPLe

inert polludet tdwsie lupnihis Hedtinkdds¢raaimdednraocaat iat ias
tempe%é%%tt Lo et%ebYCaﬂggt hel, anbng) acigds such,gscan.alani e 1y

resi hese substituti onal vari ants are | dent i fied,
at oxf é‘teaéx%‘hl?ﬂeélt E§TPERPIAS. "D218A" and "D269A. " This

nomencl ature is used to identify Apo-2 ligand variants

wher dglox the msphrdtiionacf dehaesi doesowdped] thengo0da IT

wheri 1B r* aft.d/b oteagﬁtt%)x% USIHRQ 1 EREn WIS L0gs 8NaNL AnkbEUR1hdes
a carbo?cg/egigug, Ithlé kelydrolys:Ls of a quinazoline derivative of the

formula II wherein R' is a (1-4C)alkoxycarbonyl substituent or a

substituent which includes a (1-4C)alkoxycarbonyl group.

The hydrolysis may conveniently be performed, for example,

under basic conditions.

(h) For the production of those compounds of the formula II
wherein R' is an amino-, oxy-, thio- or cyano-substituted (1-
4C)alkyl substituent, the reaction, preferably in the presence of

a suitable base as defined hereinbefore, of a quinazoline
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by al ani ne residues. Optionally, the Apo-2L variants
of the present invention nay conprise one or nore of
W0 b@cagdond aci d substitutions. Optionally, sucPCEpS2086/005459
. variants will be DR4 _or. DR5 recgeptor sele?%Lve
derivghiverfils trReffEeEA i BREBRIbW rof & 6 £ Atthods of
substptoetiC itgrApg-2 digpandeabhelditiupgadpdeRidddyandeinbefore
. variants, .by culturi l.ls tra ryeed or

wien (R aBeragte Tt A2pOBSL ol KRR and

encodi ng nucleic acid %pd recovering .the o“%ﬂﬁfthde

RS EREC LR 1 Sc BF B HF PP Fh &2 BRC @ rfitd itfg * Apot 21 g dRa™
solvef@yobeaiiohicat ned dafimedniiec&iodidreanyd prepartedpéramre in
the r%hgéuef&elekgﬁ(gge,t G ROE3E3F ‘I(l.ne, ’%B?xﬁgniérglﬁ?ﬂam I@QQ’_‘

o“ekpress It af’ a detectable 'l evel . Accordi ngly,
ambiehgnheryFEL2rei gand DNA can be conveni ently obtai ned

froma cDNA |ibrary prepared from human tissues, such

atherhe phetmerdeophagel ¥+ durcapyable heaten ofl acewirszcd DA
derivABiPESEH 't%]%dfbgmME/12§é2§ iR P9t Znd{ GaNdrenendi NG:or

ene may al so be obtai ned ?ron1a enom<c library or b
exampd i g 9366t PHeCS yAftie SPEPOWR b e the s L88 PP Er eBned
suitaBilthaProhesngsucdomenanbhhodiesddarthe Apo-2 |igand or

ol i gonucl eoti des of at | east about 20-80 bases)

designed to identify the gene of interest or the

protein encoded by it . Screening the cDNA or genomc

i brar i th lLe d b Y2 ndu d '

B el s s S e R
accorging tqicemular IT G sgschosebormalsr § WEhWRR :( New

York: Cold Spring Harbor Laboratory Press, 1989) . An

alternative nmeans to isolate the gene encodi ng Apo-2

ligand is to use PCR net hodol ogy [ Sanbrook et al .

supra; Dieffenbach et al & Eriner: A Laboratory
Manual (Cold Spring Harbgr Lgbdfatory Press, 1995)]
Anmi no acid sequence fp s or variants of Apo-2

| i gand can be prepared| by intr%ducing appropriate
nucl eoti de changes iptox MpgO- 2 |igand DNA, or by
synt hesis of the desl:ed 2 ligand pol ypeptide.
Such fragnents or vartghts<fepigesent insertions,
substitutions, and/or deletjons of residues wthin or
at one or both of the ends of the intracellular
region, the transnmenbrane region, or the extracellular
regi on, or of the am no acid sequence shown for the
whersip'n 8yt ¥ Rbo 2 ligand in Figure 1 . Any combination
of insertion, substitution, and/or deletion can be
each pades tigdgpendentay tRéCHERAICT dAIELHeTOmS oY ded t hat
the final construct possesses, for instance, a desired
R® isbilotegjisdabxpctand ty,

R' is di-[(1-4C)alkyllamino- (2-4C)alkoxy, pyrrolidin-1-yl-(2-
4C)Yalkoxy, piperidino- (2-4C)alkoxy, morpholino-(2-4C)alkoxy,
piperazin-1-yl-(2-4C)alkoxy, 4-(1-4C)alkylpiperazin-1-yl-(2-
4C)alkoxy, imidazol-1-yl-(2-4C)alkoxy, di-[(1-4C)alkoxy- (2~
4C)alkyllamino- (2-4C)alkoxy, thiamorpholino-(2-4C)alkoxy, 1-
oxothiamorpholino- (2-4C)alkoxy or 1,1l-dioxothiamorpholino-(2-
4C)alkoxy, and wherein any of the above mentioned R' substituents
comprising a CH, (methylene) group which is not attached to a N or

O atom optionally bears on said CH, group a hydroxy substituent;
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such as apoptotic activity, as defined herein. In a
preferred enbodi nent, the fragnents or variants have
wW@r00bes®ts about 80% ami no aci d sequence i dent | PGT/USINE005459
preferably, at |east about O% ue ce identity, and
or a E@\P@WaﬂéP‘élﬁ]élfyélaEBFQta%e S8ak gG% 97% 98% or

9% se | dent th q t bf é&fbound
H@r%IP]aCLf U.te[ﬁ rﬂ? d11¥ne t}TlQGEG%% L.ﬂﬁﬂ.@l?ﬁ:dxd%@ @(ﬁb

acer T ul ar, transnenbrane, , or £
accor&ig aceltbuhara ddnasﬂte@iec;qﬁgpgl Fh@agfaaupopopﬁbstlng o

full-1ength sequence for Apo-2 |igand. The am no acid
4- (3'Cél@lf&eﬁalaL’éDudm;)énatLtﬁb)stﬁe—tt:paMsEamerM@@ésJS‘es of

yleth%}&)l—t ug_ﬁléal?!l. and 3 chck?f’ox%qaacnglfmgoicg‘@nlﬁﬂgfgﬁt7Qﬁethoxy 6-

y’cos atron sites or alterin % -
(2- moepirlaneeahokoriavgnehat Het erd <G csPLoxa'a ELBﬂﬁO?i‘I}iL]tlﬁlé)

(3-890 1&&%@9 é%%)?nee AstEeseiibadoabeove scdn’ behvade 4 -

usi n any o u an e [
fluor@@%‘-’s ¥Rt B B G- éoﬁ\é‘éﬁ/l dg\?gl'ﬂnu %%%%SE/ZM forth
qulnahaliaheS aRaty ! - Nolon-364 £ 9Rdrodftidsao) net (itte
dlmetgya O;IL’]rlflocplreoOt I ??—"Tequ 3&1851 &éiﬁ%lﬁ%@t ed) (Iwitzagenesi s,

I'ne~sc ng, CR mit a enesi s. Scanni, ng, a 1r[‘e° 4
dlfluacpdn:ahalq)sﬁsm%iah@ﬁfe66#}%%‘9@@‘{ I CRERPPFY) “SNE 67 ot &
(37 - Cg@b?g ,gmdﬂsm@bgﬁgl hd ontmgwm@&eqaepfperﬁmwgrphﬁy) -
preferred scanpin m r WV RV

quinaggdiral 4nin 'cgi‘? sa4 s%g aérjngr?%lalag)dg ﬁ%}% U(%Galr(gnl ne,
morphgllyabpeopseni-neiambldyst et né3 ' A ENrRe4i sfchOE&IlHn%) meC
(2-aiREBLE1 LR SRABAL NG ATRACAGLE MING i 5. GI'OUp -Decause

I mnates the side-chain b%s/ d _the D&l canRgho1ine;
dlfllm@apél’r%)s 9 (Refymt YA S PP heP MRl 'n-"char n
4- (2'anf—aﬁﬂﬁwmmﬁlhbﬁ—watanky ﬁe(mqu@hahimp%poxy

Sci.ence, 244:1 198 AL ani 49 Jes (al swidagyically
quinafodfBPr o égecé:glgé (|(3t49| gf)lluogormst I%?mmn api no Cllgll’lo) -
yletHam hér, n¢thieapiegeetiiy folhd FHPoTR bortedan

(3- 1@&%@1& tdRas) [ € aigoagauThezdrioteei ni qu&ﬁ” 41 -
reemnan u ine; 4-
fluo1(%17é)1]:10) 20 h’io dglg%wa]%@amlrﬁae’thgxﬁ) M me%'hg Ve 4

d according to
(27, &1 ndilfanbrbesi Jimod he- p?'dbéfrettlhé’éa@ n@}w@pfoxgp dé” chai ns

n i-dirliu 3] 15 flttt eds-
methé}ﬁyq\@élagéll é—ehlﬂ'(%ggllil Sc!l (';E‘rls%lxﬁa em k)r %’71%?22031? ljlio) .
morph@ﬁpqgﬂrgpoxyg?gqagﬁzo%% —(3L %?50 F f
(2-ieRazdihe - {/Eaéthox-ﬁzf)p7(—V\)1ethchbtqu(1Maz(>2:)1:1reu,n@nZ§;l@e@3 p-d:(ﬁro—

S A ropbx ox ne.
4’—fa1<%1?5511(1§53 aé%% émtlgsgg% 1 %él (DS)JEX) A 1i

(4) basic: Lys
() e g (Rt Sa L) A ol L veLy. pal Yudhbyeor
E tor 1is a
occurrllﬁgargélftd’lfé% m %C?
compound according to formula i1’ that is 4-(3'-chloro-4’'-
fluoroanilino) -7-methoxy-6-(3- -morpholinopropoxy) -quinazoline,

. . . ™
alternatively referred to as 7D 1839, gefitinib and Iressa .

A quinazoline derivative of the formula II’', or a
pharmaceutically- acceptable salt thereof, may be prepared by any
process known to be applicable to the preparation of chemically-

related compounds. Suitable processes include, for example, those
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into groups based on common side-chain properties: (1)
hydr ophobi c: Norl eucine, Met, Ala, Val, Leu, lie; (2)
wme(wmsﬂomydr ophi I ic: Cys, Ser, Thr, Asn, G n; P(c1311s2006/005459
aci di c: 4é basic : His , 2
1 1us iy bs TR AEL yERCE AN BF | HSOoAne GISAoRBeSE
Unlesq @khab@D®e | £atbd), nTYR ,2 PR and abl Bade \@iyi 8Ei ORS nidlinings
Lnclu ed WI% n tgg)?cmula

sequence
aetingd BeEBaFBT e RVEnEi oL Faarbot B S fia Cophi A
1T Itbemswryvsetsancmnmodatme:oh]fsom bSuedmmige-iglly gared lable or

obta1:§@%§n§§§n&% %%cé&ﬂr@sf dher PR: & éﬂegﬁ%gr?m ypepti des
descri bed herein having a net Ionine or nodified

g:f hhonine ( %8%,“ aoSnJe%r ”}{L thionyl ot other. bl ggked:.

hi'onyl™ speci e‘i erm nu8 o7t he

base, pfl ;apept-n@lreolsﬂewénee 0@@@@545915 e duselereakks gyroup,

with d£-=Si1i8ONAOr genom ¢ DNA) encoding native or variant
Apo-2 ligand may be inserted into a replicable vector
for further cloning (anplification of the DNA) or for
expression. Various vectors are publicly avail able.
The vectgr conponents generally include, but are not
limted o, one or nore of the follow a signha
sequenc- im of replication, nmore mar ker
genes N (e el ement, a pronot (Rn

transd\éﬂ/; .rn1nat|on sequeng&, [ [
descri b b . @pti onal signal Sequences, origins of

replication, marker genes, enhancer el enents and
transcriptﬂﬁ% term nator sequences that” may be
enpl oyed are known in the art and described in further
detaltalle WBPI2G4dd.e Bxpressiion 4nd eramily webebegeno,
alkox;ﬁs akh YxGont %ﬂp@xoﬁ{z@@ﬂv eroh@at fb§ &e6R00I aeghil%ot he
st _organi sm and era ked to tE Ago
bromo | MER*Ku cPRT e 6‘85% é’ 0}5?’ AoY &t's tatpene-4-
sulphamtlrcagsbaded. sequences | ocated upstream (5') to the
start codon of a structural gene (generally wthin
abeu + QR 1253008, b telsta&pp@ntarrplorgaﬁlé rafser bpké Ofich
£ and tragslatloqiof a, %df nuci a0|g sequence,
asy %ﬁuﬁ¥a§§ EhePBps2er i § nuclglc 3¢t o WeGuehice, to
dimethyhiagh noheyidiee ofer abhyl dniimee dmopicdl jpreontt er s

methyi&gyﬂﬁghhﬁef54ldﬂé@%%l& 64 %S@§un&£@uﬁﬂéﬁee éPdfor
constitutive. Inducible pronoters_are pronoters t

examplqy G PekPhi rdadedal Evel S5H WFEﬁ%c??ﬁhﬂnéﬁef?%wﬁﬁﬂﬁ&dee'
for exHmddle kbaitmcamboabteN p@ESBEENASe torisars e;haageium

carbor? tu%%d?&ﬂdﬂl é e 09 ota@%l%eﬁg&‘x%ii'%r an‘vfeQ&e ety

I ent or ange errperat ur
a SU1¢%h%ﬁ3bﬁ§ﬁbé? (ﬁoxpﬁgﬁ@pkgs an alkali metal or alkallne earth

metal amide, for example sodium amide or sodium

big(trimethylsilyl)amide.

The reaction is preferably carried out in the presence of a
suitable inert solvent oxr diluent, for example an alkanol or ester
such as methanol, ethanol, isopropanocl or ethyl acetate, a
halogenated solvent such as methylene chloride, chloroform oxr
carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-
dioxan, an aromatic solvent such ag toluene, or a dipolar aprotic
solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, N-

methylpyrrolidin-2-one or dimethylsulphoxide. The reaction is
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recogni zed by a variety of potential host cells are
wel | known. These pronoters are operably linked to
wa\pwsAstoryand encodi ng DNA by renovi ng the pr oPGL/E82006/005459
fromthe source DNA by restriction enzyne di rFtion
converfiptiliiser¥FiRg ONE R0} At BWPFREHBE et §@&u€ﬁ’&% % t he
examp MECHQP. £t B0ty dd)e pratéy£pIAPAn? thé gastheprronvt @rsEeEyuence
and many heterol ogous pronoters may be used to direct

%ﬂg\l ﬁiln%@%'l@ﬂe a@éjn.llq}'atg)&gr £8Si Rfrnlihg AP0y beadiskained

Pronoters suitable for use with rokargotlc an

from ileaPyErees RS (Feaf &R ot o SR BA%S And: ?”énatl"eqY it
may bélesaribed im fHy tthen detaidalinwWRHIR64284 AF prief doredla

neth d e productl 2L
R S A e et e A
desired tpr otbsin exdpy (,fg@ﬁohasérh@qms &hef saltoortteoEpabl ey be

treate@%@hbges@{%teelbagel Ws3d G e@UhE HE Enigirawthuk Ond he
desirable cell density before inductionof product
convertdfRneds PEACEHH Saccumul ati on of significant anounts of
product which may not be well tolerated by the host .
SbveFat thed pePBret inwmit 8ROy SETROUET? pbl Yhfefesmule (P’

where@ﬂ%lahga%ﬁ rlsfﬁm%?ﬁﬁbaﬁﬂﬁﬁ;e(%ﬁ’k ;cm@»@eg?oeyalmﬁ ed bgl
i cants for the .expression -

alkylégg‘?fe GSBVBPIEHCH df ?ﬁ%s%r?“chern &6 Br oot € erts‘—’lgﬁgs%%?eeégslln
definsd gmddickptonanuntt s ghisatebire derdiagicaldly thet fegmula

‘ ﬁgp 2L rjger LAg, recayered fromthe harvested cell
S aste. The APk%r%orm er is preferred anong these three

[ nduci;bblee or %mit gr sy?%sg%]een es%celdeelgied%ggge of ;tég%m:eknown

r con [ gher C ensi t
in ther del sfmeabhe@ilkwal‘t&p@eef-e@f%@w paseein EhERFsh

alkox?f ik tahkg1¥est s e0BLBEN NG LNE1RYL N IE f, EBE example

above-1isted conpo S, Ssta dardll atign
an amﬂ@%h?ﬁ?ﬁf&@?%o@'t@ %ﬁgg%@/&ft}l\& £ agrrec%t sogr%e’ in
the pekeaved oft ai kot ethlamdseehs gétfdeidnheheltiordesin et
sultageeg:?ﬁ]eexrtats%legﬁt pé@%?l@%n{:egé“ci&c:tneﬁoﬁe%‘ﬁlﬁégfb§et Qnd at a

onfirmcorrect sequences in plasm ds constructed,

temperraelarer o PRt ﬁee%ecaﬁ?rbexaeeb% d%r SRsteY h- Econéf‘arrent Y

at orKhdastdmdl 294 (ATCC 31, 446) and successful transf
ormants selected by anpicillin or tetracycline

resi $HLancke Vﬁlﬁ{d%c%@%o@f ltéHo%e E’bﬁﬁ&lrﬂﬁ forroamt heotaast-

or I’TH{]t S are prepar ed ana?% Z {I'Jest riction th
wheredfdBndEl 88saM i Yerrah Uy /&%‘r“lg guente o8Pngte
reactSbandastdraehnlgues krowrebanthefart suf Saele bage, as

defin"\égxam g:tn%telf%re, %\I Cf%m%né&ng?/%o% form&la@ %%géim R

is a (W9BO¥Y - (T4 edlpEn wAPor §rt%area}ﬂ%évi%deerﬂo‘fattlrre thereot,
with HHABSHESriRARM 8BSHEN

A suitable reactive derivative of a compound of the formula
TI’ wherein R' is a hydroxy- (2-4C)alkoxy group is, for example, a
halogeno- or sulphonyloxy-(2-4C)alkoxy group such as a bromo- or

methanesulphonyloxy- (2-4C) alkoxy group.

The reaction is preferably carried out in the presence of a
suitable inert solvent or diluent as defined hereinbefore and at a
temperature in the range, for example, 10° to 150°C, conveniently

at or near 50°C.
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in mammal i an cells of DNA encodi ng Apo-2 |igand may be
enpl oyed. In general, transient expression involves
w0 bwes®1Hf an expression vector that is abl e POI/US2006/005459
replicate efficiently in a host cell, suc t.he 11
s Forethe awodnar a9 L MpSEopPE B g %(épp%grgl on
wnereifoh; ?édé”%d‘*&%?@;“‘ésﬁﬂﬁiﬁ%i e rouat o
O i
ComPOUPéaﬁ%r‘Ht?K QF‘Q“éf 5 Tansi‘ent expressi on
3,4- @ys&p&mﬁoxycgmfpnpswx@ @nsappawlélaé)@pﬁ@ég‘?on vector and a

host cell, allow for the conveni ent positive
bplentd-tieatian gﬂfefeﬁhyDﬁFﬁaniesdenwoche'd thy BFePRRFDNAS2

as well as for the Rid.sgLe 0 Ylbefore and at a
suitaldgl ypept i %elé’eflf)rmaeésllalruée blgic%l %%]flltr:%d %?]%E si ol 9%' cal ;
tempexpitaper ih ase Fauge, tfansixenplexptsdicon yét VRS
N r%aru ?JL@rIy useful in the invention for purposes of
at or i'§ént | ying anal ogs and variants of Apo-2 |igand that

are bi oIo i cal l tiVv I lquiBk heUsne
Vher o FrodmsCroth gy SogBpt g Gand. OF e TRk ot

abl e for adag ail on to t he..
derivsyintehesi ’sh@ffqdipﬂlé IEI ga?ﬁ?l HeRut B8Ol Haft“VRr ¢ ebrat
di- aglézgagalilt&b‘ﬂ G ARe o@e§c@hﬁ@zdlﬁn66aé‘ttﬂgatéweabf the\gtogpala

620- 625 (19 Mantel r 28k a
17, 1mona46b€191?‘96)1neép %SE?? PLSHd E ﬁ%ﬁ?lﬁggggsﬁ??%m e

with, hast Sehbsef or sclitabhg mlctxmiegs?nfgoft"r?élt%a? PiYfEdure-
vectors herein include prokaryote, yeast, or higher
eukaryote cells. Suitable prokaryotes for this purpose

i ncl uge, b%o@ogle@bné i dfid ertthodeubadiher favertidt as

G am negative.o m it O AR S 15,07 texangiekine

Bnt Sf S REt errellg\&%eag 5&3% %ﬁé;sch%rl chi al % ? E coribed.
ident€Bhéd Hentedmobactapo- Eridigend” R ebEHEIH ahaﬁr% e

The %a|(ﬂ%@_§h| Fatfrd- anDabmerekl %e@)&ﬁhdr:]ﬁl.lb:flunnatSEEf a:tu:man Apo-2
errati a marcescan an 1 g @lsalyé;ﬁi QA% cular

1lganEa<ﬂqnltFtl%%cF18%lsa‘Bm° sﬁBf‘?Tl s® a%d1§ gI %ﬁ%m torms .. al

weight®. 88, Bprokiadeslly fornbs KPER di S@%SQHS?WT)DOfGGa7f@gna

publ i sh d 12 89)¢ P%U@%@Bﬁ§l$ll@hiz@@heblc region
sequeél&eug‘—f”ﬁos611::}l Ag %%?%C%t onyces . Preferably. al&oslgrotem
suggece! | tisHoudpbSect 898 AP @ BYRSUNtS &FOPF o‘? TR

Solukﬂ.%zyélﬁzsrac!aﬁlm tdditn0 Fpoekarlyiokes poém@pty:giqsc have also

m_cr obes such as fil ane Ol i¥Bast jane 17, 1997.
been st FHIEL| ofiSig o1 e‘xp@%ﬁssl}sj/?c?ﬁlléﬁosp ts for A% ? described.
Apo- zm gzmﬂbsemcodlm@lveota@ngntSw hawt e ﬂb@theEel §For “ERE"

Alanidd é%ik O{eéﬂﬂﬁﬁgé¥|ﬁ£€g ﬁﬂﬁh'%thugﬂﬁﬁ tar elddatiigrdvarious
Jf % [ ul ar” organi

5, 0f; @ika$UCherivic
SubsHISIiEBRE S vEFAtidi iy &8l | f’“’l g%s{lr"%]éé"ﬁ furcher

Partiéhl\é@%@&éa&uth:bﬁil cebksanre OF anﬁﬁeczbwzan%llgand include
thosg)rde)r]; :@%‘Pl&% Lr 6!1_ Q.r %@ \éﬂm‘iﬁot Q@l@bﬂé/esubiﬁﬁ@:ﬁlltbadby another

Br 6N ng_vectors for Apo-2,ligand

amino acids such as an alanine residue. ubstitutional
variants are identified, for example, as "D203A"; "D218A" and
"D269A." This nomenclature 1is used to identify Apo-2 ligand

variants wherein the aspartic acid residues at positions 203, 218,
and/or 269 (using the numbering shown in Figure 1) are substituted
by alanine residues. Optionally, the Apo-2L variants of the
present invention may comprise one or more of the amino acid
substitutions. Optionally, such Apo- 21, variants will be DR4 or

DR5 receptor selective varilants.
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production and cultured in nutrient nmedia nodified as
appropriate for inducing pronoters, selecting transf
w@eewe8®1s or anplifying the genes encodi ng t hePCBEER20061005459
sequences . Transfection refers to the taking up of an
ERpr €ssEBiP et delpy Zehases ced | nelmdreroforPyeeicang Apo-2

11gan&0diﬂ<911§ﬁ_ql@em%%32aﬂ§géﬂdfaghm eﬁ@ﬁ%ul@k&ﬂf@ﬁguﬁost cells
t hods of transfec |on are known to the qrdinari

trans rqleideoorartﬁagsﬁ» ecF% té]?rpfteve@émc%lnlng Apo- 5 ligand
encodiheaiudpdrattdd. arfSloceesstuing rans fredybeptide gener ahkycell
cultu{ﬁcogni zed when any indication of the operation of

this vector occurs within the host cell.

ThanSF8r AREPERIEETs 2 AtFaEdchaYy PR FRIGeEn fEPHaRPEnFDNA

l:l.braJS},@ phadaddce sDbA Eﬁsélﬂﬂﬂé&&bﬁk}@d ebt BSES@\& athe Apo 2 llgand
rachr onnsomal

t
v B T G RE Rbet BeTOUSLE, (EPARST oRRATT PRy, huran
Apo-2 dbheans i@ Steandar donE@mﬁrqﬂ@s oappm@ilﬁltcen teospdh library

prepageeclllﬁro t}ﬁmféﬁl c&ﬁggﬁéé eagd@ptas‘erg?ll 0¥> egeffé};ﬁ{alé@ 11brary of
| ori de, as descri bed Sanbr ook et al

., Supra
humanelfé'ﬁcreé‘%}at‘f% |§Sgé1’?e°1“§PP?dus‘éﬂ W8?7{)%Ftﬂ«2§r‘yot @%rApo 2
ligandtdefodiell sehbatagont abnbsubstanidal £l l= wddomic library

or bybg\{ o%u%leopfgct on Fes&g Agrobacteriumtunefaciens is
transfo ron of certain plant cells, as

@éééarb%% B Sifawcseened  widemeobep3 (s3dls %sl%g)lbaﬁeles to
the A@Q—&W 05828 pybl loih%@n@@lé&ﬂ&ie%%&f bR addidd Ofbout 20-80

nts may be téansfect usi ng Lgtrasound tre
i h

nent .
bases D 0L SR TL ot | 1D 167, G0%56 BnI TS Hat S28° ) aRtia e 1 §6pEeEn
encodédr bpamal | HremeehlisgwithhowDNauclr cehnlomwal Lspréte with the

selecfdl GhBLPRASPRAL EoRILGIR h@&h%nstr%d&% g%%ﬂﬂ%@ aRfcn as
van_der Eb, “Virol ogy , ) may

descrihef oyad. SAEBREP p@%ts ¥pl ﬁﬁ‘h%ﬁa‘fl §hoRENg: hbsthaboratory
ManuaBy $ii@m tdans foel matponsy e deanbdesesibertdss, U1889) .  an

Pat . 3 21 Tr ansf or mat i_ons .i nt t are
alterl{l%%%vel\q?efngar%rg i & g)ou eg%%:orgc?ne ef’ogiih%g?r‘%g%l “héd léﬁa{‘/d s to
use PSB| mgfbpdetowl L[SamprooBaef al. 13@1@19%6 RipgFfenband et al.

PCR ﬁﬁnﬂé} &t BlboratBL9C Mard¥ll . (&9@ speing EHHSAbr, Laboratory
(1979) . However, other nethods for

Pressr n](? oséacl ng DNA into cells, such as by nucl ear
mmdnoi ag Bt tdeomenet eCtampotat bonyabizstter pal Ape-ot dglcastl can

be prgﬂé:k@cp w tﬂﬁt&B&@&IngC%lﬂp%opQEa@é"ﬁéﬁﬂ%‘o@ﬁ]&e %‘xﬁi es into the

['ybrene, polyorni- thine, may a use
Apo- 2v&rlﬁaa§ ¥R NI Fu f SYHW%%# o?#n ﬁae wﬁlﬁﬁ'&F‘F%nAE@r? s ligand
polypéleleldﬁe.ovm Fichal fragm¥RtBods: | ﬁaﬂﬁW%é}Q:}és,eniSSLnsertlons

subst:l.tz_,;.zl sy Eaf%éggc %ngro gr?s?urfegfe%l.cilués w1 1% ‘or Q: one or

aryo IC Ccells use O produce
both mfo-thel |eglalr$d qfaytise inagedduiar suededl.e tthe tUransmedibgane

regioRS S€SAd Red 0L AldrY reBion, or of the amino acid sequence
shown for the full-length Apo-2 ligand in Figure 1. Any
combination of insertion, substitution, and/or deletion can be
made to arrive at the £final construct, provided that the final
construct possesses, for instance, a desired biological activity,
such as apoptotic activity, as defined herein. In a preferred
embodiment, the fragments or variants have at least about 80%
amino acid sequence identity, more preferably, at least about 90%

sequence identity, and even more preferably, at least 95%, 96%,
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Sanbrook et al., supra . Particular fornms of culture
nmedi a that may be enployed for culturing E . col are
wale®ensdoes] further in the Exanpl es bel ow. ManmeCT/ES2006/005459
host cells used to produce Apo-2 |igand may be
97%, L8R tRH e¥F nSaTRRIet B L1EY| fiER B8 £SIERAFDT esdptified
hereinCORBEr Gitdd | YnavatdmhiierGul tigesniRB-ant nC|d:l:deeixl&ﬁ&<SeHL@ar

soneirS Hgo PLIBLESegnt g UECL U GOSN, S0k 0o

ligandvediTimn (a\’nDNEI\/hcuSu graiges Adposush akidia UL - béanslatlonal

procesSURPlgMEALLdARS-DegessRdy Whdih BormBnes;ARdLaE QLRGEr or
grow h factors (such’as insulin, transferrin, or

positigy QEr FHY IR OPaBL BTy OF SAFFELLS UL dETEEaPEnrchoring
characéBlkogtdes. cal ci um magne3| um and phosphate) , buffers

such .as HEPE ucI e ch e
%h A | ne) anti b| ot |zcgll€g‘§§h éu%neg%a QCIH%%J{%%%“%SOVE
can be tm%@ee eusenﬁnt@y( defi N aserhokgms cag@msbungdines for

conseﬁ%ugbéyam %&erruco@%efw@@ivecm%seiéﬁé i S Ad*th in U.S. Pat.

t hem cromol ar__ range d | ent .
Yo SlEh oy Sour cEReARy BLHRenetLEERry LEabbT T e Ry (7ite-

directalds Ombeagemd sigedadinapp rs@pnnam@, ami: EQRr lautmetshat
@Q— a%gg$nag£ﬁtiﬁg¥?s§glEgﬁdbéne$gﬁ%y%ﬁttoTQQentify one

ture conditions as terrper ature, pH,

or mOFPk@mlé’Pe tpbde BF-@W ods| FORSEHWEt SIHENEst cémpng the
preferseliectenify Lxpiessias, afﬁ“ié&ahhvbByaﬂﬂﬂﬂenhehﬁrﬁimamlno

ordiparily .skilled artl ener al Liacip
acids. pr otsgcgll saleanr?d aCldsT Sf‘ut ech%la%ulénse'f oq 3%;)( m zéeﬁfsme gnd
cysteimegduckiasing olfS n’@mmlailé\m @elnreéalrmd escemmiise ¢r@mﬁ>d aCld
among'ihﬂgﬂgyﬂ Pa@e@%hge8h9t6§bﬂ£ﬂéﬁEé tAePracikl eali APPERAE the
But [ er,, | RL Press, 1991) | n accordance

beta- ‘ﬁrpﬁnon@né]spe“cgt Ft“lhe ]é nt FhveRtton, bhe of? f‘rﬁr“ehaln
confougtiandbentf nﬂt@lvammtvm [ Cuttryipiobalnl gt bal added enoeor 244:1081
(1989ﬂ]nC|U£%gklﬂ% Lﬁ? &}QJ §%f@5qT2eEQEfg}Qé&”ﬁégéd%e it is the

menting the host cel dival ent netal ions, are
most ?ﬁ‘@foé‘r Fripoppeddnt FHEBReBddEd 0 THREVERELYIr BOWRAYI P atoth
buriecﬁ @aace&&p@dé@npbgyﬁo@f fleebeditdrg emhancersaicanage (W.H.
bllty n solubiJity assi;s r,m ng
Freema %‘b 8 ApIgY)ZL %rgrers jéog!r& nat (g% bsl%ong 699{réére zi nc
Aronrso ariglsamaw nlpe afrogiced| @etondingl tp ofignidisird hipayibhehe
propefﬂ¥$%dofﬁ£$ef¥3é$@ﬁeegéiﬁs iR Rart,, ﬁHhﬂiﬁ%eQOShzcell
density in the culture or potential

Biochemdgdiyy vP 5P SSuchPRi vl dnt HetHEr § “&ﬁéshea% HighepPk

(1975)hast cell densities in the culture, it may be

(1) nBERShLEL Al 4 O NCLERS B NG.GONEPNLIAL @) ob- 4l 49 eBbe
netal 1ons . the dival ent ne ions are ad
F), T itHY - o¥elaf 8r product expression by the host cells,

(2) uddnaFBdbgoniasi Akl gct o & ush , ornt neMngasgst hey divyal ent,
nen (VE! B! Q)

(3) acidic: Asp (D), Glu (E)

(4) bagic: Lys (X), Arg (R), His(H)

—_5

Alternatively, naturally occurring residues may be divided
into groups based on common side-chain properties:

(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, Ile;

(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;

(3) acidic: Asp, Glu;

68



5

10

concentration as product expression by the host cells
It is generally believed that trace |evels

~increases.
W@ oodiosmii £nt

BT Pertel

met al
ai |l abl e cel

i ons which nay be present

Thus,

| PCT/YR2006D05459

cul ture nedia may not be
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ions are prefergbly
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Tablegifect host cell

are hej ng-a

growm h, if the dival ent net
ded during the growth phase of t

al ions
he host

Origdppl jn th
Resdguar yed th

e culture. | Fxsmakary | ask cul turd
t _ZnSQ4 adiidgtatusinnsent r ati ons

s, it Pwagerred
of §néatt#utions

Alag 4&h 1 v caYﬁJrieétﬂutr‘ F[Fael ower host cel | dendiial. Those

ArcSRRITEd T HEE A ate—that—bacterah-¢coHs—ean
gZequester neta |ons e ?Ectlvely by form ng mea

Asni dNEConpl exescm  micel hebarLymt nikges. Thus, 1|igibhe cerl
cultures | s preferable to add the sel ectled

AspyiDhl ent  mek

G447 %8 to the cul ture nedla aft

éﬂﬂthe

Cysgqgmnn'pnas
achi eved) o

eséla.r 8 the—destred—host——cett—ds
r just prior to product EXDFESSIC

Ty Lhe

Glohdég8t cell s.

Agnetduwr e that sufficient anount

S saf
dival ent

Tifd+¥?+eﬂ+—ﬁa§gF44§f;4u4;+uéﬁ%#47_addlflnnm
uné al ions ipbe ddded or fed to the cell q

@Spure

Glyhed) a durin
di val ent ne

Onfhe product expressi o phase:
tal jon concentration in the cult

HisghBll d not

é%ﬁ@e@lpheLE%ndﬁnxration mhich N

4 H 4+
9] T ITETTT le

Il ¥ .
eo? the i nve

ITUQL DCI I Q

LT : Ha—t
i on N%@glaemlﬁ

LI I B Y

e host ceII, E:

metal ion cC

Leu ILPT el eTredid et e, cpneentiaton—of

qmggn@ﬂgtlgﬂeln the'cul ture

Lys€EXgKEed abou
preferably,

LAAJEVIGH BT eferapty, <11V Even

the divalent neta

I c

i on concentration in

Mettﬁé)culture

Iﬁéﬂiéhﬁs &b@ut 50 nicronnlar to

st divial ant

aleaut 250

ion

Ph ( UIIUI at—

used in sugh

TERT Regg '?%fzulﬁic szdif?at%’r It

s |d&Sirabl e

Prot ¢padd the

an_anopunt \

dnal ent netal ifons to the ce11
rein the nmetal ions and Apo-2 |

BWHEure 1
i_gand

Sert t$her can

Bgnbresent at a one to one nol ar

Tati o.

el t v

Thrdi('i")di et
in any accqg

pu| ha.
vdAarll UC auucu [U lIIC CCTT1

1é?
pta Ie orm For instance,

G UT T Ul C

a soluﬁlon of

Trpt K@ netal i

—di-i\z,tai—em—aet-api on_solution can then bhe add
YT 6% he cul t|ur® nBdra. T%&bﬁ%%sion of the Apo;

oghyrcamhbe made using wat er, and 1

her

bd or fed

Phenay be

Vallme@sur ed |
conventi ong

Ialesaﬁgghe I“i’éﬂ E‘P‘h'ey’ fot cxaupl c;

A

IAjaouhhgigbéhﬂgtl ng Nor t her n

Variations in the Apo-2 ligand sequence also included within

the scope of the invention relate to amino-terminal derivatives or
modified forms. Such Apo-2 ligand sequences include any of the
Apo-2 ligand polypeptides described herein having a methionine or
modified methionine (such as formyl methionyl or other blocked

methionyl species) at the N-terminus of the polypeptide sequence.
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blotting to quantitate the transcription of nRNA
[ Thomas, Proc . Natl. Acad. Sci. USA , T 7:5201 ~5205
W@ 1®8039015 dot bl otting (DNA anal ysis) , or in BCT/US2006/005459

hybri di zation, using an_appropri at el el -

Has ethcdnichecsdglfefces P vP’de%Ierffg‘Péy r?ﬁ?/a?ﬁgcﬁ(g{ agne gve
or valTB%tbe epl 0yesha Mst woONmrtetadnopsat spebicENE vector

particular|y 32P . .Howeve tRENNLAUESr MBYpadSfion .
for fuygghsipFogRtfd séé‘l’?léglﬁé’fh‘%n_b‘%thﬁqﬁ- Rt O ed .
VarioudUcteaidrée safeor pulriticdductyadd abhto a Pyt yRETHEot FoBeonents

e hi gtin_then.senves,as 1Hg sldt ecd,oromd ndi ngote of the
9enera§3iydilr?cc}>lgght Phsa es, which may be | abe glchttigna Wiode or
followimgirety BfgnadbeteIuedGen &2 ryqdiBhudi’eot Tdes, '
nore Ldmegfcgé%e@,a eRZy BRBandé graiatnieve_lé,a a;gtﬁﬁ@@&ieés s 2

e enpl oyed that. can_r ze_speciki Grdupl exes described
transGHAN n g BRA™ AP %xé‘"’%%&%‘%‘%uu& exes, and DNARNA
below hybobidiatepl exesabr sSBRRETSIE e T BT exfes® “PrE ==+
genes 22%599 L85 LieddHil NBYq berbabetigdiand tdreiassay mayupeces

rred out where the05459 dg

lex i_s b .
that &gy fkie @,mpgeygﬁ AT, F%ll?wflh &0¢ %r e rl)%o r?%gf 85%8?%%(%;1‘-% rf}grther

detaiBWd aoe;7/bhexgpresence of anti _body bound to_the dupl ex
bR oS e e e e Ve mapmater

y I nmunol ogi cal net hods, . such a .
that iemuectdsizecheni EBF 8P&Y n‘??ﬂfmdfmc@flasl%ro??%a:oulg linked to

the S§&L20NS 3pdqassay1efccelkiaul tsemeenre body fArgimgserg o are
guantitate direct t.h | Of% 1Qf gepBe PLOHMCIcodon of

untrag@{ A HATIORTEE D ecrﬁté%l %é?g}?%ﬁg@t gcﬁni quees1 acell oo

a staanpireli yepeeparedratipi cattp HPWENy G Font8RY °F .

cont £l X BhEOD: o @)1006En Dink gl OR b of abebed: Bt idbodigs oic
specific for the gene produgt coupl

& i t vence, to
acid |sggepscar SWEUAT VI SEAIT y- dt'ect éﬁqlee}}ghgéﬁdags@q ¢

suc .

whicHeNZaaiRt i€ | ahetg1yf | Lionesic ent Stalbebsometffisn deduit 1Y fall

] | abel and the |ike. AMihpdiesuusef ul f@fucible promoters

into itﬁflr?uﬁgﬁ?séef%'chlé%uga Staining and/ or. ass y. of sggﬁ%le
a

are fdicmotsreayhdfe igiithere nbreEaaTal L6V PoISciGRar . Py "

ona [EaPrepated ibBneryl MBAMAkspEoswenberply, disage in culture

anti bodi es may be prepared ai A NAki ve ARPrZent or a
condifigRfd Foldypeptide B?g%ngcael n%fg gg%ﬁt heti ¢ egti ge § Cors
chandaser tempelhetDNA seluehlets presyidl P9 SH6F 39aPhsto°

recoirz(ioz%g.n%g/s > SHHARG S fass %Q)tteﬂtfal)' Rokt gaatl DNArandell known.
ncodi n

a spect f1¢ antifo‘_g%/ﬁe | 1ope. ARQy2nki 9ABGaing DNA
i -2 ing
Thesqref@tisry PEer EEEYRPEY 11 dtl%eo ¢ttdre medium as a
by r&f&Fieiednpobyprpidrderoal theughiide aN3obympyeferiction enzyme
di erepovere irCQQQE%? éﬂgliéd@%@%ﬁsp%@ﬁaté&r@é&ﬁéhce into the
gePrgiucty wr'thout & secretory signal . If the Agg-2 . .
vectbt gandotls wentnaries Begnd, LA RAnPHETEedSE T om e
hete TETRIARE 4ShBPefs Sty akl audiel elgeiitresol atpbrfiaatgon and/or
expression of the Apo-2 ligand DNA.

Promoters suitable for use with prokaryotic and eukaryotic
hosts are known in the art, and are described in further detail in
W097/25428.

A preferred method for the production of soluble Apo-2L in E.
coli employs an inducible promoter for the regulation of product
expression. The use of a controllable, inducible promoter allows

for culture growth to the desirable cell density before induction
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Triton-X 100) or its extracellular region may be
rel eased by enzymatic cleavage. Wen Apo-2 ligand is
wEe@dg®as i n a reconbi nant cell other than onePOf/Uk2ON®EON5459

origin, the Apo-2 ligand is free of prateins, ot .

of propabypepbresical dndm@ecHrIgR L OHoRevETIN T L uslia ﬁ/s of

productlé]g\gkg%%la%yt Qof 8LONRN10foeifdtfeyl BpoeRRe [tiagdnd from

I nant cell proteins or I ti '

SpreBal aEPEHE £ Ht DETE ElbSUERETA) [y ORaIneons oS Fo
alkaliﬁeopﬁogpmr&e Asra)f bese beep, evatiaind die iGRrEF O
cre copliht LTRSS op prompae ol g o e

: | thereafter i i fi
three combanierant rs6LUBEe phbt éiﬁ§i5?‘1‘aal‘rﬁsntor)yf[5“é%l ?deggpw StohlUble'

biologﬁggliyl | oui NG pr@eedur esrhmimg exenpl aF ovéred;i tiHsme the

purification procedures : by f ' Y .

! : ctLo

harvesitgH- €g¢hakgeé Col unji:gl;e B8N TR Op%%o?%i ?E%F%}%%}eﬁn& chese

three PhasRcHBLE; pmmrogﬁaphym%n eg35ech HEBHSS gE tighter

promot%at Icglqgg:(gga%gg tﬁl%sh@gﬁéjfrb@@. RQEAEi oy £M tcheesatedched in

. cusi'ng; SD>- PACGE; anfroni um sul fate precipitation; gel
arvedtdd call apetisi-ng, for exanple, Sephadex G 75; di af

Ebﬁfgd&lo@n%fpr@ﬁebmé\ Sepharoseoniclining ©Fer Sfoyere ©f
the aggge%nosrtl%gt 2 %ucrl?er?tss Iegn%lolyg aphef &4 r edyiadiveehhiques.
2 i°gaRd can be Isdlated by affinity
Isolatdd qeietsogsaphy. Dot agmegafid 3 FagnEht < or gidored, and re-

ligate\é’@uLig—?it?%fgg%%él@\é%dbﬁ@ r%éi@xaﬁ:edthé nslersmeds pequired.
_ _are recovered in sage,f f . .
HaEi venApGEE | |t§an6?n?éﬂl ngcoa%%%ﬁnt g% u%fﬂ&?ﬁaﬁl?;ﬂlds
constg@@t{kgile,s tie PLOgEridnesuicdeastorred Bie t FREYak? atti'faﬂ#‘ff%"‘} E.
coli é%(:ha}tn‘ﬁ%?ef oY e£§a4r agA'lo& Ogl ?zﬂl@poégdl kgabs=d 18 oframMdformants
| Broteih or pol ypeptide, e.g,, a bacterial_ or
selecvedal anti genicildinl itafes WFFVSEW%n; réerS]llsrr?rru?neoaf where
approfB!lefEéit.é/. col Wi -£98L ai fidig amki bodynd orvaatant #gen rugpared,

used to b th i :
oL B O S IREAS GHIARRD, OLBFPL L i Spiances

0 fl
using( BVBhjaad sedhmy gbes Usefurl img EhAhEBY ¢ 'eSIl'J% I, gl\?essing et

al., dl}in%rlaéqalc ¢ i%%g dgu'ialeggvggttﬁ% caiém,;hmaamtétbiaﬂt-ilcsm@s__ia
1 _ e growt h of adventitio
Enzynodegsn §am%?. (@38%kkilled in the art will appr egisate

ltiﬁ‘%%%ggiioﬁi ¢abions Nethogrosuileabbe flow TrRrisy- N ppsrPEEssion
o oL SET GpTERH 009, aasgunt i ve et
In g&iqUeASSitonns iertecombPAaRtD ceMMC LGPt E?%.Su%? Hfﬁ%tniﬁ}y%?@ssion
vece SRS LERL 0SSP ant ompcbeniasina o5t etpcc
o o e oy S0 YT EORELR st e, rpreeeir
vectdsSUGh@S anchtermt ogrvaphysizes high levels oferlaa desired
polypeptide encoded by the expression vector [Sambrook et al.,
supral . Transient expression systems, comprising a suitable
expression vector and a host cell, allow for the convenient
positive identification of polypeptides encoded by cloned DNAs, as
well as for the rapid screening of such polypeptides for desired
biological or physiological properties. Thus, transient
expression systems are particularly useful in the invention for
purposes of identifying analogs and variants of Apo-2 ligand that

are biologically active Apo-2 ligand.
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medi um or support) containing one or no [
metal ions. In a preferred e?rbodi ment , trﬁedld?/\alllale(g:]t
woregoalsjoons and/ or reducing agent is used duriPgI/US2006/005459
recovery or purification of the 0-2L. ,Optional
obbth dimebhedt. neYedtdtdns &Rd ré’d’égi ng SAgEnt S%ggc y%s For
adaptag.-g(;rg'll ?{tggl\/:églﬁ”a?y?ﬁhéﬁ%d dﬁringa-rzecd\igaydorir’l recombinant
0 - ' '
vertebﬁf-%l el r@{]gurieoﬁgeﬁﬁ%s%%ibrele% o%/%r(g@éoﬂri%\gﬁ%tg irégt.t’iumtaffe’
293:62Wi445 provéde froamtstiabit ia). ofNapEeal 3% :48r 4Br 1575); =p

117,065[9%3{}%99 AR9-gLgtrimer formed during the cell
U_I ring Stép. The descrifti on bel ow als 1!1'?4 ah@s ;40
Jetthbds bPshr Gic FGTABOOD T P PETEFENT 1 Y at t achledthe
vectorérgka%sél@ﬂc gﬁci@d’élnj ygaked/dtet, 0 prmstor ABr icHEd; caigkaryote
)S . em.ca rou S & ; i Apare?
cells.cofdgaPte o?r?]ﬁaéfyﬁ%ggejﬁ?ri ﬁ%/lesﬁ&%l%rgogl%eg%reyflg? Z{E}? y_not not
limitesi goé f icomatkyrioxi such iamufcyemeEaCTHE cHentEal §roup
organiltsﬁxsoptfo%naé)lcé/mopgl%l ected APaPE AL 2N Apor 24s cEarhgat &ia,
at can best red and used under, condj ion% syi taple.
e.g., fOF. storhbe. ARaHIPECybf eXERP &y S%eerlﬁséall g oups eus
Salmo%éh?lg.taé??nggg 5%1}11&%@t].]?dt$fﬁh:pﬂjr)im&lpt tdesatatam lknown Farratia
I.ncl ude for anpl e, car.hoh .
marce3diFse @ﬁ‘fib%aﬁé{‘%s ?Ef’]a‘fee"')(;LC(r:?lilsr eBnaaC?LlflL?% %gggf’]gg BSUBHLAR ia
and BY! YCORERL RIME s pel.ygl uBamai ehermifdrmén- BBt S Aatetiss 1 DP

ol yners, such_as palypls e, P
se, 78 2BIOOE A B0l yBb For Ekal o Can be. sonl ugz odr. 1.
aeruglz&l?sﬁm ymtsd@@wegs aﬁ’r;gﬁ@rgl&i%,t e BPSYTt)Fg amslﬁ%uld
secretg?(:lng:ilnri% gdgﬁé%%sngfugkggeébﬁii@eeheﬁhéﬁles, as is
scl'oésed 1'n 93/ 0 109t supra, . The.(_polM% £0p! oyed
gan peddrPwater -REF5YE" gt y SC&PEYT 6he oXi %g) pol yner s
filaméﬂilgo@glanfﬁﬁg‘ﬁ @rl i pearc oardr antheklThal ARiSYi PEb|FPTeSsion
hostsﬁ%a%oﬁs?1%011Udaendt—%91§gd%k&s\;éctt%&§d aku9PgoY HBHE cells for
OTR}. ost¥9°ons Wi th a_chem cal_ .gr oyp such_a
the akioydssgrooupohawlygoBetdieeh B‘H%‘%n&lg’é"ﬁ cHY ongj.:iqvgp From
multiIXE%&?Aéy’on&%iB%yol isaappety ¢@l lallleneughycepst cells,
e’ pol.y (ethyl ene glygol). LPEGL, og s T or
includage ©f B pfT O SSHKE °F &nai nder of the ‘di scussio
f}ﬁisftt eSe 116 anrexerplsieptedbosimpretaRaPel nt¥7fé‘5’%&|“§§| with
the %&Eﬁgﬁgd%f%e%%ﬁg%?%%% R‘fxot‘égaﬁiﬂ‘_f; CanjdigattomgAphe2 ligand
e |1 " 1 n
produmibrernot HoLeetd [T dathiee BTLs dRa sd Phaf R R
for i%u)é@.h?
Q

 pSURbE S, balleexanpleanpEPynHrOPyTeFERGFFEDIY The
and pql yet hyl ene .- pol ne gl
r ycol copol ,
genesbénéﬁﬁ%%e %s%ﬁérgﬁeé/{%u%ﬁ%fggues for con'E a%/ingas .
desas feed ioer erhcfortPiEhe tREIET el RgRE it B S “ur ghtc "

by ag%ﬁgggfgggg%ggkﬁ¥§doknnbheaﬁ?gybath@nse@uQﬂnp;:%;EQDjl fact
expressed. yNUmgrougphé%Légén%¥ Q%%%gfggéggn are known to the
ordinarily skilled artisan, for example, CaPO, and electroporation.
Successful transfection is generally  recognized when any
indication of the operation of this vector occurs within the host
cell.

Transformation means introducing DNA into an organism so that
the DNA is replicable, either as an extrachromosomal element or by

chromosomal integrant. Depending on the host cell used,

transformation is done using standard techniques appropriate to
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about 500 to about 30,000 daltons (D). Preferably, the
average nol ecul ar weight of the PEGis from about
wa 26084005 about 25,000 D, and m)re pr ef er abl yPE¢T/082006/005459
about 1,000 to abou OO D Areiioride,
such ﬁ@bﬁatl%]?wel aolcce%ruﬁtéc =3u ent %mplg’ ﬁgv?%ﬂ?an averofi\:éee és
describé@culmar Smbghokofefabmlt 1,@2@ . @pt icoraFFgRORFgon 1S

genergg&thl 5 el QIERRO! YHRI | W sti tytedoriit ick1mBY €@hso k@ntain

d at one w th an al ky| ou .
substppifak alseyl- THe! alkﬁﬂrlﬁ?‘ﬁup j gnfe 101%4 W&%kyl A%JE%}:Oarc):’terlum
tumef@Bde®Sts Flfﬁo'ﬁrfaﬁ{ )tranﬁﬁbzhiyeltl@houﬁ cPEG pn eplardt iagdd s, as
descrﬁl;"éﬁa?’é{u CI al l %al | EQLS §§d3£é/p'(E§bW ahBOSéq% FH@C}\’05859

7Y sw ta Use=in the present invention
publiahednBAhdrpgen8dls prlepadditdpr, splantk cbdi by tepnsfected

u51nga\{1qﬁrt?gg ol ectd Aol Gt de’:zs@&lﬁé(@npheWOCGWBOES&ﬂﬂ)@bllshed
aval | e PEG (50 00) preparations typically contain
10 JapppE¥ul¥E that vary slightly in nol ecul ar wei ght,

ugdial hymmdBAGND cdties Apbtidodt gawmch ofelhe vedbent it gt cium

phosp?x%ten ¥ea<§| Ol{:%.tt_l.gh et b rbfa%rbﬂaﬂomarf e eb, t‘ffifﬂilrogy,
? r|S|ngt ree nonomers) . tional |

52: 45Ap652uwwermwﬂpe bempyAdat e FSNT E nr&ﬁﬁ%?t%u%ﬁ Pyt ian

cell ad2EGs k@ﬁutﬁam&dﬂnﬁl&edn@rh&wm@ﬂ eksteibad, it Wb. Or Pat.
each of the

nonomer.s .t hat t [ i
- Solfh el o ARt gTRAPTES LB JTE UBelepUELTRY Cunrica
out theoREGoenpt oyled hav]eocémﬁvéfﬁagéoﬁépééﬁl &t Vi ght_oi_—BaCt '
130: ?4%‘3“ 19]7790%&10 By & 090. D prdd. igawl Soncont sl at aba) ,

Apo- 2L triners may b partlall | at
76:3§2%, (19\Rﬁér ei ﬁIOUﬁI"ﬁron8t]6‘?r thr ee m)%%n ﬁ&‘ into

ce11§ hatsamke ap the thuaBsarar enﬂquede@tmmnj LrglétcéerOPeratlonr
ri§ty, of - ymtnods for;pegyl atiNgs prgkeigasydieions,

baCteK]ﬁlal ]? q_T %aartt u%qegl S?lct nmet hods of produci néﬁiy

e.g.pr prywr@onjﬂfdéﬂoé@lt:bl% THC| 3480t RE MEfods Tor vartous

tech o bed- | prihsFoRahg Nemmd11d9, 387]1s ). SeePateowho.et al.

4,935, 465 and.U. S. Pate 535, TYRLEBLLY dheas |,
Methedey dfin HNZVERLagyn bg%%lel\% Vi 5§0920e) orgmflro)rﬁgj1 %? the
Natufdli 133 6acHel- 3%i(du>@§)of the protein to a termnal

F 8ackl ¥e,{dI0UR.9is t hes 20! ¥BET prélaRendinpg- ﬁalmgérﬂn e be

reaction conditions,_the nol ecul ar V\% ht. o
cultyepd mip, BHCaPHRe Potyer W t RE r ST VE gr
sambkSorElest gant edsierLi n asma:o:tul\aat egdrpeol priferculfhee medla that

reactive up selectively t.s. W Hg@dam]pc@l QI‘ th
may Bf PP RE t?vg SFoupson t e f?oaﬁréﬂl ﬁitelg'(lj' PEG pol y Fooene
Examphes Beelooupl Bdmnal tdve hositneebks gtdast tPeQEPii\’/%e g%hﬁ 6ﬁ9and

may Lbe IHthtr%Hnlhna e} 4 ek yaok m&mx@r ma@dsale specific
manner. It will be und rst ood,

ver that th ty
akdeBRbEMHL Of CABNG Ve "b‘fadl}ﬁ% RosBH “HE wir 4 Hhclude
Ham' tshewypglg)ﬁa)polwwmmaEnpbwmalt Medbti@i r"BE mﬁrﬁgma), RPMI-
1640r e?é“gma’) , 1J1d Dulbecco's Modified Eagle's Medium ("DMEM",

ene:r )'Ly in

Sigma) . Any such media may be supplemented as necessary with
hormones and/or other growth factors (such as insulin,
transferrin, or epidermal growth factor), salts (such as sodium
chloride, calcium, magnesium, and phosphate), buffers (such as
HEPES), nucleosides (such as adenosine and thymidine), antibiotics
(such as Gentamycin™ drug), trace elements (defined as inorganic

compounds usually present at final concentrations in the
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depend on the particul ar [ [ [
_ _ protein or protein variant
enpl oyed to avoid having the reactive group react with

W(bﬁnmmoys particularly active groups on the preCEUSR00#5459
this may not be possible to avoid conP etely i
nicrondlegonmended thdt Gerwersl ISF fFBrtaBolt T 1 % erengtouree

Any oEmer epcgefs eL-3bl ¥ugpl ek NMohes, afsacthwat b}@p]ﬂ{ﬁ%rat

protein, de
appropmt@eﬁpfl%@?’fdﬁtliogse ?%5’2031 Ié{ll'%e()¥g Pgn?gl?tt?n{)t&ﬁtseo piilled in
the alt?rgt "kaét @dl’@@f@'rﬁﬂndpenongl eswfh @,soﬂ:@mﬁey%ttgeoalpgncan? the
like, aﬁ% Pﬁﬁl%?n%g %eXfrEuorQsiaL ﬁ%‘eﬁyrﬁ.‘ﬂ@ k@eatokbe ceae skigered for
) , e C
expreséten ,prendi nwilk |h§ f@PPﬁé?n"corFltogc gt géﬁ#{?ﬁ t]ﬁylef %ggglLed

artlsallgescrl bed herein may be also be Iinked or fused to
euci ne

Tapy tgerverai!k Eg;eg:{m%gq enceso;é%gggsétr g%{ﬂﬂ' ﬁﬁ@@l‘illﬁmthddhn&ﬁﬁes

ea
for maggmm &Sleal‘pe”oahsbl‘d:elscrqué@“ﬁ‘éﬁ'éﬁﬁgcq' %‘Hﬁecegt
found n',l,éJy opma L 1anp%8%°t13'189e91fm01(2{gy50rmemmﬁwﬂwy
g a Sof UDI e formof the antigen or a

Butlerpoedi oﬁiRtlh@Fé%fF ot ai ni ng the desired epitope.

Al tﬂ&ﬁﬁbﬁ@é)’w1ﬂﬁ atli ddenal lof, thel [PyeeRPF eggyﬂa:lﬂ]?
e
or mo:%;‘]tdéggg%tﬁg fn%Irqeat ran%glel%l dﬁl'ir f\:@z%@cgf@ bSe usredt ﬁogeﬂeirm]&ded

in théJS@ﬁlﬂuxfeOImegeﬂelEalfl ﬁgl‘lall‘fﬁlin@ogﬂrf \flﬁ%rrlﬂrngﬂggﬁéhgkﬁ%n é&encells

The di j_sé%t E%{l—séfdléﬂ% the tafePé}ﬁfj)er;aiﬁsyaptt ha ant fi@@@filté) &he
culturep| y@ﬁ%mataﬁglet?:?gﬁrcgg Ilj.:;)ol’l y eQQ 5@1@15'1@9%@3 to enhance

e pre er abl
stora@é/ Jaibt i pte, satheocaneolsb{lsid)y 0PT| H%?J[a%lefﬁj I 35\?9%”&3%18

ecti A2ns of |
Apo- ZII’TB :IBIé SSPSE %%&C%cﬁjkﬁ)ég?{ee it ingee andcanoadj uv&he. ameunt

e e eTH 40 o los S e L svant el Gepcin, i

part, Hgﬁ%éeﬁggs Bell E@aﬁmltef limpete haddeyanion, ReéegRial host
cell EWE%V&FYUE!? E%u; %c{:?\l%llggylﬁl&alo 1o%Rybean higsi most cell

unct1onal or de
wons1F s cxanphe, crARared dbbentsy Pes I GLBLE nih 08 Seler
conceﬁgﬁa ygatd 'for&:L(rQTLQHtghmé:ﬁ/aSlt aiche . reSlfdtabs) djvalent metal ions
dlroxysucm nimd

are agﬂatlacﬁtamav@hyaea E%%S?éﬁ“g‘ gugxﬁré{%gl%% 85 hggeﬁ%t cells, it
may ﬁell’\'am%is\i%aﬁl\édﬂew Bdamt Rer areCHFAIT ERE éili@ﬂeﬁ‘f oliEat *om
t
conce Bl . B S B e oo
Tt 1snrg651enrglbtf7 pdl qiest EPALOFTRY thfigvaé?(ﬁ:‘5 (OE = a%%l%s oran:g Hone
wmcﬂ“ leﬁ%&ﬁé\?\@lm %yg:h:aa mlmnesyoavﬁb%mcﬁ scell culture
B - T P
addi@nmalcs alferther quant:Lt:Les of dlvaleng me a_IL rbse as

described herein, is preferred.

can be

The divalent metal ions are preferably added to the culture
media at a concentration which does not adversely or negatively
affect host cell growth, if the divalent metal ions are being
added during the growth phase of the host cells in the culture.
Tn shake flask cultures, it was observed that zZns0, added at
concentrations of greater than 1 mM can result in lower host cell
density. Those skilled in the art appreciate that bacterial cells

can sequester metal ions effectively Dby forming metal ion
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boosted with 1/5 to 1/10 the origi nal anmount of
peptide or conjugate in Freund' s conpl ete adjuvant by
WG aivss®mnEous i njection at nmultiple sites. SevRCI/US2006/005459
days later the aninals are bled and the serumis .
complegesa gt 6eLAntaDARAFTECEEr . ARRfral 50 aFle Is5ddt €41hRTes. it
is pﬂelﬁarabi@r tBl adRAushe Peel esadd y it heani ﬂ@iai sibpostced the

te of the_same apti t .conj ugat ed
cuttugt nedial pGPRL OB Sl RHRG (AP bthte GG ERRR POt *Cer
densitey 05%- helmkavegl)r eagemst @anjourga:loespzanldstotcanpbesmve by the
host 5gfﬁ'fbl n'@@t eﬁ:ﬁlrle Q:lﬂattu %f§§cf) I% eérﬁblfrﬂ:%' QS dl‘ela?i@nt metal

regatlng agents suc as al um are swtaby used to
ions %ﬁ%a%%sei% a%ﬁ]ﬂﬁéo?%]sp%h‘éaelent( MEtRbnéerdnERy be added or
fed tcanﬂiebedueswrmﬁdeomaalarttuﬂe@ €5e G odutakRpde SN Bhase.

ngmdgtvl gentgf Svlil tant| alol X m;cheneous %I;]tl bogf:uré media
ﬁ nd I VI uaﬁ antlﬁo |es conpri si ng t

shoulqaomeﬁt a_tm@ene%r thd dendepdiragiorprhich pagspbl el_enai-mraialy or
toxic OGRHN £hAY UBHAl LONS: t hal 1By Re REESSH bR MUON invention
amounts. Thus, the nodifier "nonoclonal" indicates the
emploing aEP8r RIS hEShht | BodyCab! nof-thet hig PASAPRYER e thRt  the
concertlirsgriehe ant ithedi @sralehdr exedpl €pnt f@ﬂ&‘ﬁﬂﬁ@hﬂi@i in the
[ e i h
cuteufl e BBDNOPRARER, 45000 1F (MRELEAR TR0 . mven
more  (PFGFEYabyy, mipebedfiwderby reednbinantcONAnfERhbds in the
cultukd). ReqPat ept alh%ut“r 59016m§@gc%molﬁlrntt§@eaﬁéfﬁbi| d@ﬁﬁ dRt-BRdiar.
a use .or other ropri ate host ani |, such as a .
vost frtberabiy, Sng iR RE ey RaR oo tosh  PHGH potiods is
zinc ehlfate.l ymphocytdesitrbhle prodad@ ohre adneradaapabtnet@i ions to
the CQEQd%QhEQr@nEﬁbgﬂl %ﬁohﬁ'@t wﬂ%&élép@ﬁéf%@éi yl&'l altl@ Apo-2

rotein used for imunization. Alternatively,
ligang Wﬁ@&y?@% PP BETRmniZ &S ROVPEE OBy npRBESt es
t[‘héndﬂf/'@léruserdat\ﬂ&t hoﬁyel:@ﬂ&b@eécﬂﬁedlsddlg:}& sweiltabhBture in
LN e thylene col,.tp form
any aﬁ(g%?t%%%g tgoe ydi 1%%%%0‘5' Sndl 1%@%‘/ IBo%lf Qhe W& son
can bPr nade pP%SngiﬁfCPtPrractal‘ﬂéethSpdl‘S@lelI% r(eﬂ:@édam sPResion can

then ﬂeq%ﬁa)d)ed EEbeféwktroi dapbcerlde thussprepared are seeded
gg%fg? n_a suitable_culture nmediumthat preferab

%Orbngfort%r EPOIBSt afites Rhat" PANFBTEt he @ Sa‘}{ple
direcighowivrorexsupie valy @fontrlaetumawseﬁautpamnbth@i olfarthern

blottﬁﬁj,léo ERLnexanRl &nd ft]!a}l%cn}@{ﬁﬁm oﬁy%ﬁgﬂ ﬁunés' agkoc .

e enzyne hypoxant hi ne guani ori
Natl. A1 HPPR0S ¢ HD RN ¢ urdo el ks (DN
analyé:hﬁ hyla{rl defassiipi eolydikdt iddiCl udenyy paxardgtireriately
labele no feri naseaa"nd th I’g déeneu lzzlé-ls- medi y d . hg\'lf:”e{:h Various
UbRT Ances  Bievent growt i of SHEPRIdef T en
labels may be emploved, most commonly radioisotopes, and

particularly *°P. However, other techniques may also be employed,
such as using biotin-modified nucleotides for introduction into a
polynucleotide. The biotin then serves as the site for binding to
avidin or antibodies, which may be labeled with a wide variety of
labels, such as radionucleotides, fluorescers or enzymes.
Alternatively, antibodies may Dbe employed that can recognize
specific duplexes, including DNA duplexeg, RNA duplexes, and
DNA-RNA hybrid duplexes or DNA-protein duplexes. The antibodies

in turn may be labeled and the assay may be carried out where the
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cells. Preferred nyeloma cells are those that fuse
efficiently, support stable high-level production of
w@nioslogmdys by t he sel ected anti body- produci ng ceC1/5S208610D5459
are sensitive to a medi um such as qg um  ATOAGy
duplext hesboupd eferd sPrAFEs onE &t I‘lpﬁg}_‘éér EHIFine nyel 1o =™
on thd |g{ﬁsfatc%uclahas pﬁ_»lalgéxgieﬂefﬂ veatt ifoodm NMOR@E 210 arlde Mp@ex can
nouse tunors avail able fr t
be detgft§-put YOI GRS~ San %ge Il?l%t%!a L?ﬁ%%t%%im&a;édred ol
immunc3Rg2cal XG3hAdS. 658icel 43 a@alprlablr%uf%nﬁl{:ﬁé ﬁ?@ﬁ?&%% of

cells r?yé:p%lgghguggci%rlse%&xaoﬂssa{\@w&%&l Vhligtlul‘ﬂ arUBAdy Hihwedtls ,

ma and nouse-h het
o qumnpbaien HEECF I bed ForEHEop DHut] Ofdl Rinm - iR

;s mmundmReckanal cant i beodlieis(Kozixomnigiues| nméinol cell]3zsapde IS
prepal%dgg ?Pg[ﬁo e\%’lr i 8l dgmgﬁdgﬁ@l Arbkbedy followed by

hAtques -an
react {dvhr eeth Dakketed | g@tlbmﬁség%éccl%lg%nsor C%F)? u?%ne ErOduCt

coupl%c?ovwl}'lceﬁ%o E%.Q; i ShOLEs lQ’ﬁJe' l&s&é]’:‘ljg rewiuag liys dassaysdd ef, opuch as
of__nonocl ona i.bo t in

cneroR b s LR e 1 ERa oy AUTERRAES pLRRl ke ene

like.honocl onal antibodi es produced by hybridona cells is

%ett Qgg %ekﬂﬂ“%@ egh@ﬁﬁcﬁiﬂs@@cﬁémb&a]ﬁﬂ stBinitg oand/or

I'Ng" assa such di
o g Sl St o A uncasay (84 0 et ane

may bkeélxa grég];hﬂletbg¥0ﬁa;]rﬁm nom;uimalenahm b@@ﬁl Fribofgps may
be prﬁﬁﬁgg %qalaqs a Rnajr e % €3 g‘:’gﬁctl Sgt@i%eﬁ??gysd)ﬁ a?;atlgrSt a
syntnRybei depaidel basat et d@m | PN%ds?ﬁ%?niﬁsooQFcoé’lgﬁgi poares o

agalngtz EQSgQS&!Lg ed pReckf E6idy, tcﬁfﬁpd’l—lﬂ yigand/ DXA agtd \dropding

clones may be subcloned by limting dilution
a Speﬁﬂéééd%ﬂt'e’sb%deai“b%?? by standard net hogs Godi n

Mynoc aiabndnpibbeizedy: iBr irncppress frPTPract Feég‘l‘i?p medium
(iAC%g ]&t:l.%rees%ltﬂ&g&))lt %&é@ﬁlaﬁj eul Trtsl&@veﬂﬁ]ﬁ &rom
sBu se I nclude, for ex D VEM

host - £6410 yusiitem Wﬁ%dé?%%ﬂﬂ%oﬁ%?‘?e A8 c‘é‘h S rbe“’ry
signfl OWE ltlihel W@oas BERrides st urpbsahe-murani ikl canThe rdeased

monocl onal antibodi es se |
from Slﬁhleabinﬁalg B4t at’80™F r o % Eg{:ggjf%ﬁrée&%ég?ﬁ?n Qgg?lt%ﬁ e-9-

Tritdd-0i d100r ser Uity esorRcaitivdAEl T5EHMRogTBbuPPn re182sea by

enzyrﬁ Wi f i.gati, Qe procedures such as, for exanple, protein

e har ose; _hydr oxyl a atlte &hromat Qt%rcgﬂ

oiBeR 1 SBROF edi 830G 4F y BFRIIGE Bnadi®]ce1y, other

atti ni
than - o%ﬁ%ﬁ(ﬂm@rﬁbmmlmp éngalb@djy%sfﬁ%e c&adiP e%/ns or

polypeptlaées of human origin. However, it is usually necessary to

- 10
as a secrte%

recover or purify Apo-2 ligand from recombinant cell proteins or
polypeptides to obtain preparations that are substantially
homogeneous as to Apo-2 ligand. As a first step, the culture
medium or lysate may be centrifuged to remove particulate cell
debris. Apo-2 ligand thereafter is purified from contaminant
soluble proteins and polypeptides, with the following procedures
being exemplary of suitable purification  procedures: by
fractionation on an ion-exchange column; ethanol precipitation;
reverse phase HPLC; chromatography on silica or on a cation-

exchange resin such as DEAE or CM; chromatofocusing; SDS-PAGE;
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and sequenced using conventional procedures (e.g., by
usi ng ol i gonucl eoti de probes that are capabl e of
W(bizood,iomlspeci fically to genes encoding the heBUlUSI006/005459
ammon&_étﬂl §u§€${/e proefCJ_ggv%Iengr ?‘gt quogl' fé%a J.O-Lh SI}-%EIA ngmexample,

source
Sephaidesl &t-gd,; thefDNA-aERerhears ammj;ellm o“- e&@?@é@iS@n Coitmms o

remov\éeE%{?Eéerg‘Ht%hsééﬁ ddentransfected into host cells
suc . cali [.1s,” siman

HEBY P BRHF eﬂé?dt‘é?% e mper 8@18%11?3"%&? € gpPorared

by afffahieyhervbrsa dpfragbige |mpmurogliobudli firggetngisn ort pariants in
obtaln the S ntheS|s cl ti [ '

which o R et ITEnt af\:vost Tel | §£ g%g\?l e%%érﬁtl%?] egggngék,)éﬂtuagd e

recovegednbimanhe exgimes sfashion baet @eLavef 2DRAZenticHidyg tiRing

accodtt iody IQI%%t%'é@r ERa@deAlin pr@ééftl@idﬂcﬁﬁloned by the
[ nl mmunol ., 5: 256262 (1993) and Bl ckthun I{n”ruan%l tusion

varigtded-  13eF 18?Eam1138%' (ROFA2CIPR 25 (i We?R° Ebod

with ambéted gscaeiantdrbaeblybeagidant se can be bsotetied fcrl”om'lral

antl bo okl b r.at usi@inbae 1
antlgle ¢hni quérsiqgggc%l b%ggiﬁfcagt%%%fer%% etSla i flmty cotumn

Nat

cont84eng5 RBEPoCY9Jr) . tEp adkEbESRL °3P ke mﬁf%‘?eto ddforn the

fusicaP oA 2pep2Bid 1991) and Marks efc al., J . Ml. Biol.
28523207 (138} deseli be t%%nlkﬁ%é{ﬂngf %ez;ug,hn@luomde

s, STespéct usi
(PMSH) braaspesnaySubseqwﬁulpuml Ga!iﬂrlbh‘é méﬁp%ét%%edegradatlon

durif OQHHh%t%nh' ghaafdnicab ye {aM rﬁ@:,ngﬁé RugBided to prevent
ant1 bodi es by chain shuffli l\/ar ks ah{ llec? O the art
the gregHhotlo@ i Vers-##64785°1Y aé@%‘)a as \?élﬁ

will Cashidrdbaei ahat nbecitiiicontaoa merthqdwso snet;@mﬁ iz @ﬁ_tase ahpo-
2 ll%%é? %%ugg&%%g)gstﬁlg&cgllcﬁglgﬁrY,ol akgsuRhagsy | LRELSin the

ds., Res., 21:2265-2266
Charéqtgi%) pf PRes2 thend eehnitfes ari@nyFappeen expression in

reco@bigiHiatieYeScicdreadi ti onal m)nocl onal anti body
hybr i doma_t echni ques. i.sol at i n bl
aﬁflf‘b]&%ll ggy ?thDRWl{lscé"tﬁﬁn bsté FLl gg'g %FQ’ g)?zsi#ﬁ ¢t
expoby shbsticcovengdt Beocddi g s?eq@@r%]earftormﬁrﬁﬂi‘anqué‘a’\??talnlng

soluﬁ:[‘gnl bghttoc%iﬂﬁ(}ﬁ§§@ﬂt mgggﬁiélﬁ i(Bu@h aeg of &h@matography
gous nurine sequences (ofs Patent No. . . .
mediym go%, SEECHr CPEEALIHE 7e, By BT RAYT ALadet&d

a pidPArréd: aaﬁazgiﬁrﬂ&%))tha)rdmalmvaln@ually ijcmisniang/ o feducing
agen{:mmnogl OQU|du§.l 8$dlxl’ég: %g enge BI!U!‘lZﬁD.L aE@BE fo tlaﬁe Apo-2L.

i'ng "sequence for a nonf nmmunogl obul i n pol ypepti de.

Opt1¢y@11m| I8otduchvindanti pRtdbgl el E CERYISEPE GEs hr eSuch 28

prT Dbshie, utred, fig ﬁm C@@ﬁi{@&&mmms af mrrignthbosty, of the
orthe ares |tut d.for th do n

Apo-gHe a b% 3’ &i 8% efan arﬁq‘eﬁlgdy ?%hcﬁggtgedgrlng

reco@hryrerdrc ﬂmmaflle;mtlant mbddy worvpdesi frr oneakhtitgencf Apo-zL

trlm(é\gngk‘angSéﬂ“\;e PHD%\”zﬂg cSPRSH fiSites fRk-128 8nti @en aid turing

step.

The description below also relates to methods of producing
Apo-2 ligand covalently attached (hereinafter "conjugated") to one
or more chemical groups. Chemical groups suitable for use in an
Apo-2L conjugate of the present invention are preferably mnot
significantly toxic or immunogenic. The chemical group 1is

optionally selected to produce an Apo-2L conjugate that can be
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anot her antigen- conbining site having specificity for
a different antigen. (iii) Humani zed anti bodi es
wORWhO81F or humani zi ng non- human anti bodi es hBUBEUR®E61005459
described in the art. Preferably, a humani zed anti body
stored hasl omedonngerecandolansi guieabbriesoy mtvdgeed Anvariety

of exehPMA, SOURERI M ChglSuon-dusmaN. cdhesge noﬁoﬁ‘yﬂi@en:ed to
am no acid residues are often referred

polypeptgdeduedre Wit ar 6t y jltal W { i Ehshs %%poﬁf‘ample
carbohyd@fdtall e sdemeas. tHdsmaniazhdhwiragas bbaessems aldtyrally on

glycoplpoecrefl%rsr,‘re oi?%%%sn{égt a?ngeﬁ&?%gte%%ggé% 2lymers such

as POl}RP]eEbHﬁﬁﬁn etgal U-S- NBFW@ TousE08ss (559 332: 323 327

@%&1 \ﬁrh%%ﬁﬁlé‘f Cezd be, cS6i@nRaRd 23993 b3dertides such
98 by substituti ngLb ervari a%l er

as =n é s 1 EneBr PEOBOI 1 CEqUBRE b b gy aine
res:LduémI | bodyis Adtorldisegl yin sW@h I3ORAAP zedupant i bodhespateol
employ%'é@f e ant! QQQ&J@SSCKILAb§e B@if@ll&ﬁen@ ézl@@rl]é)fi@olymer and

ein subStantialTy Iess"than an ntact human Led
can haygr jsablEgenedh REEHEeh ‘gt?dé“t i t uPRtEaR et ReLyols include

those C@IHsftSﬂQﬁéﬂngaisewj&ncerfrrﬂiﬂea hoarduyian popéciess with a

. d b
chemlc% tgifrbouce sucga%lzi% %H%}flel %gog§va“ ;ﬁy%'e%ééé{ QUMb four

I'es I’ ype e region residues
carbonand Buesedlly .soie RRIved| dges @mdvdabsylenn eduspl), such

as pol%r_eéﬁm%%ef @Q?b@ﬁﬁl O8RS Shieshhd, rﬂd:e@asénbfb@@é&&ptlon,
hoi ce 21 uman vari able donmi ns t}){%t ){g 19 Or}idlment

the remaimAPT (F GEeugegCTHF MikiNTgFRe urmthiFSIPARtY boti s

wherelhstueryoiyqjord:r@nbyed iedeee @t |*{]@r1|pe:10pySSA€%o¢an@att@n9

all edq. " smethada theseduesse of Hhkver,
the pﬁyol & é %lﬁ}&&é&%oégnt ant fiborc}?e I's scr eened ver
those a@aﬂhg@ " Ehe tot P |reSPawZ%ftWomt HMifepplyols, such as,

for exmm@bl @.‘Q}‘@ﬁﬁp&ﬂiféﬂ@ hn@gs:ol ) Tbadhpmﬁqqmaepgmmpyilsne
closest to that of .the_r n ce £
glyc“huﬁ%%%frarremmﬁ Fedion® !8:%? F%gshu%{:am %g %?(?K{)odyor
conjughBiem detscalibed Jherdimming| PEG 151 2296 (1993); Chothia
'ﬁ{e a!averagle mMécul%l@lwelg]rﬂ:G 8p1 t(hl;g&@@ evﬁﬂﬂﬂyhﬁ' in the

od_uses a particul ar framavxgrr}él anth% deri ved fer%mom
Pegyla{tﬁ@ncBﬁséH@u?‘pgeaﬁeﬁé’é PR | R ufti Bodi®es 5F )
about FHIOII’C@H&HJ’OL&U@I ovp cklkbght (B . he@rgiehadns .tlFheaverage
molecu%ggewé Z&?antl gH¥Ege1éJSJ§.%HI %Eoﬁgvfr(ﬂjo (izl ffa§5§9t25 000 D,

mani d| es (Carter et al Proc Nat | .
and mogePrefErabUsALTey: &285%19@%3 tor 8BPAC P+ &40 D~ 5 In ome

embodlhgﬁtlﬂobegyﬂaﬁ:llo%ﬁ&% (cE923}ra) outt wishf pEE hE:ﬁvif(Q)OiIt anterage
i T
homopolymer is unsubstituted, but it may also be gsubstituted at
one end with an alkyl group. Preferably, the alkyl group is a Cl-
C4 alkyl group, and most preferably a methyl group. PEG
preparations are commercially available, and typically, those PEG
preparations suitable for use in the present invention are
nonhomogeneous preparations sold according to average molecular
weight. For example, commercially available PEG(5000)
preparations typically contain molecules that vary slightly in

molecular weight, usually * 500 D.
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bi ol ogi cal properties. To achieve this goal, according

to a preferred nethod, humani zed anti bodi es are
WQe@paswas by a process of analysis of the par ePCHIS2006/005459

sequences and various conceptual humani zed products

TUsi fpa-Br dédodndersi ¢hal inveet somfmahdpatenyadierd forus,

such RYMALzedosSepiencesyn Thi-eerdipensina H%BM?QQ&iH&“IﬂEree
model s are conmonl avallable and are_famlia

monomegfipse SRFEPRY T tHe BT Loompitdr "Pridg Apegasted in a
mannexawabhahhatwhiGmGiMbuabﬁaéelanmldmsplay pewbaHted to one,

two oxI c% %gﬁ%lﬂél %g?laecg&fl&{ tlt%lg]%l mgcr uﬁ%u[:ﬁé QJI::Lmer:Lc Apo-

ecte candi dat e I N sequences
2L. Ilnnﬂs@@t poneoPodieagy dll§pFLay§r9’Jé¢lfﬁetds télﬁél 8esPBF epployed
have alnl kek¥agol foicdiRe kRShHEbesE | dbddie if, uoot t@nhB@uthstdb@ D.

ndi date i gl obul | n sequence, "
rt is G0 AR FHRF et EHECapE Ty BPYt R Pdeidlly
pegylatafdi datei mrpogiobohiy toebprd twbs enttlgenthier thdmomers
that m¥&¥: u ;]!):F%r{eesc' SH§§ £AD Desql 6Ft &S %@Qt%”@ nag fromthe

reci ent an ort sequences so that the desired
%n\t&ir&@ay eﬁam%.fé%%%ﬁ SO CPeSUat 189 PReFeHe @Al KPAYRyin the
art. f@petheid angehodnt bgepisuciry ashied. ddnjgeneeal ro PEG
1nc1u&ehqihlyper \ilarl a cikes rr%%' gn 0 esﬁ %uesl? Q:r € 1\% r egtin %r}q
iAvol ved 1 i nft dencing anti’g
Pat. MNy.ndi.¥§5, GEQ)aH@nﬁnSanP¢¢ﬁnﬂ é@)Aéi§ﬁ9aﬁ¥%rnaTYE%94kiY the

proteﬁUWI@ca;ﬂ%tlpumad@@t ihodbes ean Reegeteratethnit® acid
IS nom1p033|ble t o _produce trans eni c

r651dU§ﬁ| R%St &. FTrotHcelC t Rat CHrE PRdpabtE tiyfordrowp on  the
polymamﬂmmepahdtmg ofiajrlgducimg tehef uldeacepent ocpeddfiduaran the

molecu@ly.:rl bv?é%.g%% Igft t{%e g%fi%{%l Of é%g‘tdogen% b | QIQHM Nhe

production. For exa t has been described that
reaCtltVﬁegﬁeﬁﬁﬁsj/)go{Fs FRtispshdober N #Aft iBddyheavhol vt The

react:dv@l ngﬂguﬁ egidiectdbplgenteddtsChiviiehi Cradwd G@ribol | 82 other
nlce results.in co IeE%Glnh bition_o

ant
reaCtlvedgrou us~an ebgﬁytﬁr%duc 1on. TPa er 6 %ﬁecﬁ%ﬁmfd to
the agemQ}OklﬁéhﬁWHUﬁﬁgﬁobm|9m0genexarth® pﬁOé@@h ger pither a

randon{ 'o&eangg.@@tsﬂ‘@&&lw bbnhesul trd Rt heppr @eustdireRaof nowever,
human anti bodi es upon antlggn chal | enge. _See,

that SR GHBGI PETCENGIRE OTProE. TRAL VAR LSArosopgAs Well as
the t9Pe2551 (dI98E); e]@d@ly@\il,ts:oetolaialn, Matiore, results, will

6 Y,

copen 0 L AGL, (PAtaE OB Bkl por B hllggyea <o
avoid sflesfsglgse@eaﬁ@astszs goTur Ar¢asttnatitielbpo prRaye P&F§bF‘é]yar1Y
activd eSRARIOPN (Me&Lapl-etdyn et ﬂls thilNatddke n3A8: }:@Zpé_éﬁble to

.. (1990) an be used to n uman an ies
w01 (SPREHG T 1 abhbl o 190 VECRBS. FPom S MRagRoBtiphraboue 0-2
to 100Gamodbke px@fqhnhﬁwndene2¢%p@ﬂtﬁhreé $¢tnﬁapﬂdnw9hym©U:per
mole Q@w&elécceégemlﬁ@ &hlpsrott%ghnbgﬂéen@@tllggdy1¥ dRpBbybd.

genes are cloned in- franme into
The final amount of activated polymer per mole of protein is a

balance to maintain optimum activity, while at the same time
optimizing, if possible, the circulatory half-life of the protein.

It is further contemplated that the Apo2L described herein
may be also be linked or fused to leucine zipper segquences using

techniques known in the art.

hhkkhkkkdkhhhhdhhkhkhkhhhkhsk
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either a major or mnor coat protein gene of a
fil ament ous bacteriophage, such as ML3 or fd,

and
waele@plosopesl as functi onal

ant i body fragnents onPCTIES2006/005459
surface of the phage particle. Because the fil

us
vpahbdc|fmrc grhaiAsing sieagh ete @R RRdER" Copy' r%?g ?%fg

descriPPA9e 3eNomery S eleghbANG basedeantstherfodnctionabt, or

properties of the antibody also resulf. ify.febecthon of
screenttw fganeaBhtRRMhF¥h8%ant i%ody eXPibiting those
antigeR QP& :p!o@&-i.oﬂ_ htikf]eretgfe Fbm@al ' rzgmm zlg,e s@ﬁf&li s FEétOPe-

properties o e o) @@N=heigen at
Alterngbl ¥ e §F| ﬁg%l’%/laoﬁaégg' o?e]fFior %SCFS%§f olfélt hei r .revi ew
their 8Bl suuface]ohmgem usedyip ISNCTRLE: CAF SY&H9S" DIV d J.
antibo?-ggg g he%gmg & tSler ugt il Bie@bdgyoB: BT Ling

' 3). ral sour Cgi‘ of é{ggﬁ%l% $eoppOts.can be used

antibofiprwihadge @PERreyt '§ 4CEREGr°Et al ., Nature,
preferdb2y 624:528¢1804) 14 SolDREedr DR RecSE aFray of

anti -oxazol one anti bodies froma small random

conbinatorial library of V genes derived fromthe
L0} eeﬁsl_}aflcinﬁﬂuﬁmze@ocfﬁeée. A repertoire of V genes
g 1%31!amﬂﬂ:¥}§‘<§iidi@énaﬂe dersies-aban b@lmhsmz aem@l@%m
~antibodies to a diverse arra ti ge el ddinBgot
multipdel FUPEREFRNS) (ESh Pe llnggﬁg%"é%g%rgés}ielngi g?l y foll owi ng
the rdiR&ahechnigies agdseni dkdveptiarks way e 1sgful jyg
. Biol,. 222; =297 (199 )bo @r pEhidin tdhaet ial impurEBOLg in
conjugatffz?:]?§5¥‘g7§4 199131).88ee,O al So, US Pat ent NaScyanin,

the sf:565, 882bandEs73de0s: I HuFER ANt | DO es My Al 50 be

serum %&tﬁﬁﬂrtéhggbg%l7ﬂ@6fgiy&bglogﬂ@élz\éﬁt ng@)}dﬁan\g t(v:.g‘glg;wsinhibitor
. atents » n .9, V. AQIl ¥,
using {3 RyFERCEIVRFT Slfs FFEEHAT ¢ qu 3 nté  dev. Po ed for

chnr'ques have been deve 0 €
maleibhEohpradytt sahf afucainibbdy SSTEFMERPRI “IFHE Fonhalty,

t hese f.r Nt S_WRLSxJehiyad mida ptbteaitytliyeideégestion
CYSte%?eirnetsfa:.Lgtﬁggﬁf ilgo iestsee ce.d. Mpimigaet al mi-cong,
residgesk n&lusRT Rl SRR ¢ SFCEHY BiTSPRYST cal Met hods
whereld: Q¥ =2 1dré 18Ferand Blleringmoepsal ., Science, 229:81
(1985)). However .. ese, f1-20pRat $niGafen) OWnidenggeaduced
dﬁnﬁé‘éﬁ%yaﬁ/ %ménggﬁﬁ%ﬁa%%ealt%st _cells.l@égr anple, ;the o¢
conjuahtedpody fdeagrenivet &Y E@m]i’%‘b’rré?t'e&'?roﬁ?eﬁél AEi Bo‘é@ _
the p@gﬁg?nl dbrapiesade Epﬁ&sgabaf)@s/&zr Aliter na¢sneedtjivelgh' with
: ragment S can be direct e er. Ehe 661hti
5 volamés CHATIREITY SoBTRR AT 80 BT FCal | oo f aithers o reten
int rddCanbely eft alulriBle/ Sewwnol ooy rtheiatey PREHFals are
Accor di a e 193681 dldlnt) o2 pepgieNntes can
boostgd ?’%g%‘g‘?/egdq;(ﬁ ?ZEE Eh(fjlﬁj?)rr%@[r,ec:orrbi nant Olggsh_ﬂgg s injection
conjwgaiteuin, FXRumst' st 6ERAT e €98 BV heYor SHUSE T Bn 0

At mANkiRedy: {EagMeRisnwts | 1beagppiaent the Bhémakd |GregPled
practitioner.

and ©@oiSEEWsT Y asslargfe%t g{’ ael{@%%ﬁ}‘eﬁ‘léer.t hanaptidoghe Gbﬁ)ost?_ed
until the titer plateaus. preferably, the animal is boosted with
the conjugate of the same antigen, but conjugated to a different
protein and/or through a different cross-linking reagent. |
Conjugates also can be made in recombinant cell culture as protein
fusions. Also, aggregating agents such as alum are suitably used

to enhance the immune response.

(ii) Monoclonal antibodies
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single chain Fv fragnent (scFv) . See WD 93/16185; US
Patent No. 5,571,894; and US Patent No. 5,587,458. The
wa@eioslogmys f ragnent may al so be a "linear anti bPCUS2006/005459
e.g., as described in US Patent 5,641, 870 1f(_jocriogxglgpl e.
MSuohl il antaheibod\pder 8§t fey™ b8 RBAGSpECIfrc |, or
bi specj fi | aspesbdids ant.kbpdies Biddpedidl c
SubSta%%Jt#%g)d%ggogélgéa;nsﬁ bodij es. t hat _haye bi ndi ng.ept for
antibo@pes|dompirt F&RI figie &PPPE%HOQ \%edllg?er ent epitopes,
possibBk SRAGIH1EyasEtbadines mosat beeptoplr valy e FeFerentt h

i ant | bodi eg, or L { LAG C8afv indidRtep2the
minoxr B]ing‘ﬁét(ﬁ‘fi il“hus ?%oedP“g’g)Xf%@ m{o%l

ant Met hods for maki(g% %)i %@ggéfi C
characaat i dbdikes aakebkd\as RAtt ARing & “F5UFEi Ondl™®
antiboggggycti on of full length bispecific antibodiesis

ased on the coex [

ressi an of . ] gy fiale l.o0RukL N NSRAV ¥he
RAraicpirghe - cHE AOpart e V\haélrté&gﬁ:éétv\o c%aei ns have@@ s
nybridih| @EEMA FReetl Besdiiged( M| Ketlkam edt adt, NaigHdr 856747

305: 537- 939 (1L383)) A he thaadon ass et FpntNo.
(1975)0f oF AT g‘? o(aéei %?/ rec,%%ﬁﬁﬂéﬁt _OJSN t '

heavy and |ight chains, these
4,816 ,mgbni.domas (quadronmas) produce a potential m xture of

%ﬁ did herentoantidogy, el esudesr ofhehi aiproprjabndidids
~ the correct bispecific stru e, Ruikicatiomf-rtibea
animaooREet ot GBI wht THTS weta 1y dane by ol s
to elrhitomghpgsaptys shepsprodidearherre FARASGNBE B 1HES

. odu [ : | gihar tprogeditoesiaresed for

antibgiHiEs %Es?%% ‘lﬁinijlsv\o%%/l %g%\%lgﬁ} ?ﬁg - aqucj_\t{:k%;n ﬂz%i .

immunEMBOCY.., ADEIEEHITEBY (LIPPCCYACROFY ng to a different

vieroAPRSARER.,20L | body d¥ar Fable wlominatana foelhe e ed
. _binding specificities antllg},be q% A0t L BRLICORBI BbRY a

suitakle di3s1aPe2@ERed T Auhogl gcb 'FLI n constant domain

hybri86ghIenaes (cBhind usicorcpeed bragdlipoddeq (Frdfipies an

i muno

l.Qbylin .chaigsconslsant . domai n, conpri sing
practjfe; & S'tS%_wO% é?gat@%e\e(n %i %g%@ 1Y

par CH2 , and regi L
iThephgbeideth toelRgyERth@TEPAEE ey "Chal na%‘grﬁgrt%g’ﬁt th 2
suita%ﬁgi Q&béugdé! he@0fh Aimithgrehersilye cnece’ss?frqnjée @FTEF‘P.Q?H
chai n hinding, present in at_ least.one K HS8L&dMS.
substpNAgs e‘i‘?&?&dilﬁglPE‘é & ﬁ%F%bﬁ%i_n hég\%y Chai n fusions
parer@Bd, myéldesiceads . t oY wrampyt obidl ithel PERT a8 e
i nserted inLo SenaslH 8X Rk e§S ey @hbepEordRtsyar e
cellscgf" ir;‘aﬁkgl %éz&e% ?gl%o a sui ta%\ze hcr)nset igj{'ﬂggg]@ g{;Le ];g}gﬁdomas
trangfieovbee T GreHPRT) ofi'Fi PPty T "adj ust T ng t he mut ual
typi dH19ROkE i DNsmdfudkhBybdiae poky peptiaid o i agneit $hypidine

enbqdi rent.s, when, u ratbes afe rewkhr 68 HGPRT-
(HAT ﬁtﬂdﬂﬁg t i‘ﬁkélc\cg:asiuﬁggﬁse ipﬁ the construction provide
defidikmtoptibsm yields. It is, however, possible to insert

t Bgef@rdnle%g m§@98x%‘ccﬁ§.l.lfsoéré Wehdde ahbtt fuse gfdigpeptive
support stable high-level production of antibody by the selected
antibody-producing cells, and are sensitive to a medium such as
HAT medium. Among these, preferred myeloma cell lines are murine
myeloma lines, such as those derived from MOPC-21 and MPC-11 mouse
tumors available from the galk Institute Cell Distribution Center,
San Diego, California USA, and SP-2 or X63-Ag8-653 cells available
from the American Type Culture Collection, Manassas, Virginia USA.
Human myeloma and mouse-human heteromyeloma cell lines also have

been described for the production of human monoclonal antibodies
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chains in one expression vector when the expression of
at least two pol ypeptide chains in equal ratios

w0 e®als®13 n hi gh yields or when the rati os ar ePpOf/USIN0G6/005459
particul ar significance.

pr ef rred +€ odi pent
(Kozbqthj & -apBrigRh, thé: B?%]pegﬂg‘li a}?ﬁf?‘% idi &5 g?e con‘pgslg al
tlb&fy - BYREE for Nasragbabyldmi healycatixins, wobh 2143 sMarcel
ndi ng sgecﬁ;fl mggsw one arm and a hybrid
Dekke“f'mﬁﬁ’ﬁogl Ut T e hain- Iight chain pair
Cpmmdlmlamsenm@ moibnidenre celilei 8y5 J5PWRE bF her

assaycfQCE I.Eﬂrj %r%&c{:&ﬁp%ft Rahodirm1asnoMBddids Shifueted eagalnst

ates t separ at.i on_ of thedS|red is |
the aeasund TP ERARAnEER THINSG PORGT T T ey oot ldi

antlbs@iml Rablebsd Rs Hymlﬁbme@dﬂsoﬁsa@etmm@gl bbul in

ht, chain_ in onl 0 I SReC f LkGen
i SEREAHF Vi Yes 3%/851 énf‘g:’clilf Oefb\kgih/o é)sepa‘ryatl on. This
radloarpxmm&(shsays (R | as edzime VIO L0 ABYBROFRFOTPERE haFSaY

(ELIS gt ails of generating bispecific antibodies see, for
exarrg Suresh efc al ., Mt ho]gs i.n Ert]zgrrg (gexl for
1P FEEINAER o i T FERAROTHET 2Appr Oat
exampggscksé ked cirhi hiSd Rat ene Boat &a231 ah68ysihef Mleﬁ@ac%t al.

between a pair t| ody nol ecul es can be engi neered
Anal.t BIQERT T z%ogh%g%)e (r:ben age of heterodi ners which are

reteveheb-fdom redbabirmridentl fied| thate PrIAECH AT EPPELSS

of the”EaSéIla&f @%@Eﬂé@éy atarkkeasty a aﬁl@r/broécith&t@-B tden@idnes
an

ant i body const ant_ donml hi s net Ho ne. or
may %Féb%lﬁﬂqd &M homhCHe &lggt?:‘?félpﬁ Fib“r:ne The' T m quw &é

stand@frat hecdddsst(cantihdpodyorraiiecal eAraridode pb ac@dlrwlipﬁes and
Practlégrﬁ.ggéggl ge %hgé §ém1qur]g¥éosi§h%)9r téMP’E%@a%lture

Identical or simlar size
medid ‘fotfh@hi@frgﬂp@sdelum&ﬁ ( $prap¥eTgrieat BgMBH PHEPMI-1640

medll,}lmnt e&flaggdl%flotnhetﬁgcw:L@mnbb@éiMéTQ{a@CHEegfk}‘bvrf epl ati-agas

am no acid side chains with smaller ones (e.g.
aSCﬂ@ISaﬁilﬁ@r%rlft lfe8RiA2Y- . This provides a mechani smfor

| Rigd eRSIcRgohhe Antelddatst decteatedr bdi ties el coeherre
t ed d d fi
suit Vy\/llagsgft:éenl ncﬁ%oucgﬁe qlu@‘% HQ&’RQ& m?i Sited §ﬁﬁ‘8 b@

e cross-11nked or heterocon u% .
serurantyi bodvestidierl drarpreloyRénoPut Hel FitPBoB 8% etgh'é"uc
as f@g%&gﬁggej t%lgaﬂ eowRkedniaramildparitde ot her

’ biotin. Such _anti bodi es havgfL {or ex%gpggfl
Chro‘?ﬂ*(?@@f@@ayt Tt argert Fﬁ%?i% st S S €6 Unwant
chrofeddagsapbl@. Pat ent No. 4,676, 980), and for treat rrent of

| of n M%l%go§g3reﬁld EPsolated
g%%{%g Ceﬁitn% tﬁ%&i‘éo@@ﬁ@ a Yy

roconj ugat e anti bodi es maé/ de using
and %myaecxm\densem ySELE PR MY OEEHDHS. eSl?i rap¥ e++d

ollggﬂﬁ%o‘t@hb NGr SYaNtchadr eraveddpalbnevas i middiagaspecanidaddy to
geneg%%slgg %Q%gkés‘eat%aynﬁph {\bght c%gghgsggf nﬂqulﬁg %E:ﬂa&iles)
The hybridoma cells serve as a preferred source of such DNA. Once
isolated, the DNA may be placed into expression vectors, which are
then transfected into host cells such as E. coli cells, gimian COS
cells, Chinese Hamster Ovary (CHO) cells, or myeloma cells that do
not otherwise produce immunoglobulin protein, to obtain the
synthesis of monoclonal antibodies in the recombinant host cells.
Review articles on recombinant expression in bacteria of DNA

encoding the antibody include Skerra et al., Curr. Opinion in
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techni ques . Techni ques for generating bispecific
anti bodi es fromanti body fragnents have al so been
waele®eiosdoezl in the literature. For exanple, bi sPeDU$1006/005459

anti bodi es can be prepared using chem nkag
ImmundBr.enRakbet26al (1998Li Wit & Ughyhugy I('%gg? i aby 8¢ 157"

188 (B®ozy. J - Exp. Med., 175: 217-225 (1992). Varlous

techni ques for Ki n and_i.sol.ati ARG ke E

&Rt 3 JOHREF agheeit %r‘e%ﬁlb? ASh ?gc%ll i nanlyft ceprents oo
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technlif@esan® dbailatidcodr dlongbglonétlh@n‘w-lbaﬁﬂe% donmi ns of
& fe%S&ant.é?i D@b!i: WA 1) e boOsb emEntcA By
%W%%nﬁyﬁg of anot her aasgqelz% he [ebY ctant
the @dﬁﬁgn@eqqﬁélcﬁnf%e]ﬁ”ﬁrh&eﬁ?jysﬁ% Btﬁer stTat egy
domait@r i7BKi NG Rirs prei hdmolariubody: freageanescdy (the -usSeteft
single-chajn Fv (sFyv rre a SQ.hgenssepasrdaed.
%éége‘s%'er““oéfflsf”(‘ % A4 §O% .%,@1152053685(1994)
81:65Mt i(ho8k s, wirt hyrrgqo*eal&m:rwt ieiniieiE &8eatwiunoglobulin

COdergoréteggglllgé ?11 Ber pgf@r@ &hel Eb8PEFIddatiennt i badiseonan
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Tutt et al . J . Imunol. 147: 60 (1991).
mmumlpbe IRPUYPRPERTBe or nore antigen binding sites

afr ﬂ%&qv beeh i moAGRHLABUCYIN el vaerl-FleesPaF . The
t dy used i o 0L Al 3dedoby, tchle ey are
SUbS"a“rn&Uité?g Yo SER C%]p%gg gecﬁcﬂﬁq% SAEUEET they

es of manufacture herein | S %tl onal :Lnln site
substcionjtedated the aEyeblexieEgEnPt. &?&EHSPa% J
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one or ‘nore snal
anoth®t esliligeh oxdnisinisigching @"@éﬂgl §H@%l:|“l§:'é?lﬁ‘y goﬁa?t%eﬁgnt
éUS_ Pat ent No.

anti

(iii) Humanized antibodies

Methods for humanizing non-human antibodies have been
described in the art. Preferably, a humanized antibody has one or
more amino acid residues introduced into it from a source which is
non-human. These non-human amino acid residues are often referred
to as "import" residues, which are typically taken from an
"import" variable domain. Humanization can be essentially
performed following the method of Winter and co-workers (Jones et

al., Nature, 321:522-525 (1986) ; Riechmann et al., Nature,
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5, 208, 020), a trichothene, and CCl065 are al so
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Lode et al . Cancer
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domal:an&@?WﬂS? r&‘}?ﬁ)%%?légng%%@%%ae gl{'lmlﬁl s c(lpég!st E@Rr!ﬂat of

Itor, curcin
the rsaéﬁﬂlls &aaﬂOdﬁﬂépiedfﬁscthﬁﬂhumamnﬁr%mQWﬂfk géﬁbﬁ?n<FR) for

the htnln;ita.xgno%e égﬁér ec‘? é"i%l%(”eg Phelbon%%fnﬂmoﬁnomﬁql poand(ides) ;

for exanple, WO 93
Chothpsbéi Sdﬂed Qct Bbbr th@l 199%6: 91nf§e %Pé%éht/ﬁ%\%ﬁﬁ‘ ofethod

uses f urt h guqt EPBL&&% nghbﬂddeﬁ%ﬁugamotm tthnaensus
nucl eol ytic a tivity

Sequenpbdﬁﬁéﬂéa§émé? FEHRRAEREoR 6?éése suc%# é%ﬁgroup of light
or heg%?)(&’lﬁélk}@'l uclreaseame Baseyork Anayabeet§edft T GCESERT ve

i sot opes are avallab f cti f
dlff%?&&Fd@ GFE ed™ an 5%%ﬁ|§F2£%$r§%?%godlg£bé) Natl soad-
sci. iumal, ude: M1 119921 3 Presta2st akgo J- RETERECL "Réf 8823

53 , Bi 212 P32 and radio
1993 ) active isotopes of
( nj ugates of the antibo D 0 Lu

nﬁi@jelqjﬁupq@hgr \qu’Hoéltﬁan ]B%/tf X&g L sg) )%e hﬁglgﬂg.zé@Xm%

ironal protein coupling
reter@d@RAt 8£ Skitdh aF hini tgubxed nibed dytl@en (azxdpyiah@gufcﬁvm“ﬁsﬂ?

blolégf)£108?£§% é%ZQP) Tgugéﬂfgdg gﬁis goal, according to a
preferred method, humanized antibodies are prepared by a process
of analysis of the parental sequences and various conceptual
humanized products using three-dimensional models of the parental
and humanized seguences. Three-dimensional immunoglobulin models
are commonly available and are familiar to those skilled in the
art. Computer programs are available which illustrate and display
probable three- dimensional conformational structures of selected
candidate immunoglobulin seguernces. Inspection of these displays
permits analysis of the likely role of the residues in the
functioning of the candidate immunoglobulin sequence, i.e., the

analysis of residues that influence the ability of the candidate
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proc. Sees1 f olcaexaspl e,UMM0 88/ D374 18A48) U BkPRVeRF Rb.2 -~

4,975, 2(8. ,1he Ay TestQ B, et such wenj ugaresmo.,
Natur?hc}%dééga%gge%zyne’cgpa e of acting on 3%9pgg?r ug in
7:33 $uedBla way §8 Bafand ¥evert 3 %htfo Pt hore active,

5,5458¥5§)t oxic form Enzynmes that are useful in the nethod

this invention ing)ude, bu tubbDEESe @ al.,
d’i%FPﬂElﬁbﬁé@pﬁ’g{"gge JLF’spgTaa/I : %?Q%]gor%;gr(y i ng@&hogtpha_t e
NatursCODE AlHY 155 3PN DEsAUYS dant be fusssd dougsodursy BtPPapasEPodes
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and aphiBoRY & 3HGEST lclf/?‘%st?%é deani nase gseful for o« o o
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this %QEEﬁQ@E@,eranQEHQdy%fdd&@ﬁ.ﬁU@@Géé areprobeed 65 - faoh H_to
cienerumsyer wSeE st ehi b M Al
bacted@phage, ddal aarBidsef dd, f gndc@#ﬁ@.@y@ﬁgaﬁeﬁﬁr}%ona
antib_o%gfntf%g&ingrgcsmo%d(:Hgssxilfga%e of the phage particle. Because
the filamentous particle contains a single-stranded DNA copy of
the phage genome, selections based on the funct‘ional properties of
the antibody also result in selection of the gene encoding the
antibody exhibiting those properties. Thus, the phage mimics some
of the properties of the B cell. Phage display can be performed
in a variety of £formats; for their review see, e.g., Johnson,
Kevin S. and Chiswell, David J., Current Opinion in Structural
Biology 3:564-571 (1993). geveral sources of V-gene segments can

be used for phage display. Clackson et al., Nature, 352 :624-628
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erm sal vage .rece or I r I 0 an
recon%rnﬁa eh?ﬁ't tq"}eel FEUrEd 1i*eon oghgng t[ee%}ﬁqﬁlﬁgguﬁe@(tﬁl .
prodddg@bn bfGRtilyey, foagm&j@?) thih%atbe sanpegﬁaﬁsﬁ'—%ﬁéler grille
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monoé‘pe)cific, or bispecific.

(vi) Bispecific antibodies

Bispecific antibodies are antibodies that have binding
specificities for at least two different epitopes. Bispecific
antibodies can be prepared as full length antibodies or antibody
fragments (e.g. F(ab'), bispecific antibodies) .

Methods for making bispecific antibodies are known in the

art. Traditional production of full length bispecific antibodies
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antibodies are composed of a hybrid immunoglobulin heavy chain
with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-liight chain pair (providing a second
binding specificity) in the other arm. It was found that this
asymmetric structure facilitates the separation of the desired
bispecific compound from unwanted immunoglobulin chain

combinations, as the presence of an immunoglobulin light chain in

only one half of the bispecific molecule provides for a facile way
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surfactants such as TWEEN(tm), PLURONI CS(tm or
pol yet hyl ene glycol (PEG . Additional exanples of
WG o@h/og®is i ers include i on exchangers, al un naPCT/US2006/005459
al um num stearate, |ecithin, serum protei dJCh s
of sepaﬁltwﬂ@nsermsa!a@mbn?hbmfdéﬁcéeégiiaﬁbé@ §62§4%§ - FOE
|1 rhlG.ackdy pal iy soFhadddespaeti afor
furthe]gl%egcearll eggn étnur es o satl%br%%t ed yeget ahl.e f gt {yo@gi ds,
exampleat®rresbabt s3l or Merset? o’r1§/tFé’§Y§‘Efz %s profanm ne
A%&%Eéiﬁ@ ﬂ%L%QQEH?}fagbﬁ$aen ﬂ@fﬂﬂﬂ%?de;np@$agﬁﬁqmﬁ No.
rogen phosphate,  sodi um chl or| idakbesidd can
5,731, Hagndsteunrt T s799 ggtt‘éq?e%o? ﬁ/ﬁqﬁyfkpg??%dagﬁe, and.
be enggﬁééﬁédxﬁa-hasfmﬁngm@papeesenﬂaﬁ@rPér%e?%ﬁOQﬁﬂﬁFEaY oy are
recovegel-fé%%§%% Egﬁ{ﬁﬁ elbde-pol wsacehar paesersechiaserface
54 um car boxyret hyl cel | ul ose or met hyl cell U088 constant
compripekyat myaasyr roPatord, T8I e FylMatesT = .
domainpgl YQ?%%}QMEEF& plcﬂrwawpmop@rl erd-lbhotko patifrside chains
ye eneglycol ,..an bk
from tgxanillﬁ‘f,%]%/ﬁ,aﬁel gﬁ Qe flrsq %Qgﬁﬂ%)e( 2heehod sardaepakbed

s, conventi on pot forns are suitably

with 14sedr Subh dheins (e uderofdre é%é’ar\"ﬁli@?oﬂ]i‘%rﬁo'capsul es,
ang- c

Compe%%aggig APsHl S sn | L POSQIRS capl @stamE ] airnhataticorhkot asge

rays, sublingual tablet an t al
e e S, ey supt st chsssy
molec&%@“b@lﬁéﬁfgifﬁg $hp?échdm&msaeiﬂl%ﬂdéﬂﬂh§ip§ V%%&“quller

acconpl i she i[tration the tori Lt e
ones o BNBE b LS G| e L o
incredsitenshit yteloh of Thee fler tRICALNER Ey" 56 "§EOPRIFT T 7
produggso?gycy gﬁ%&g(jl{}nggsi,ln sol ulti ondi f admi ni stered

systemcally . It 10n. ilized f it_is typicall

P PReF b LA ORI 1O P A dt ent o for.
"hete§@&9{ﬁsigbt§; | git ikickean appr cpeaie, RMUSH thE PRERINES
. or_use. An_ exanm) aui df { OB bEher t
in th%tlé‘?ﬁré),co(r:lplégr, cgl% o?lgegg&%l%gr gg ?f/imair?o:tgl?i gg ?i:g (;oed
biotihn awimgheibediad #PVPor tRUBTERNEOULThiect on.
cargel NEEARRULI G L Eordailat konsngensialckylar PiRecedti Neo a
4,6762%3%)}?:( %Eg\é;{] %:%usetn ke AFCeFS cPO6L  (WPro19%88Pb £,WO

, i on"bag or vial having a stopper _s
92/200BeB p%bi_ e‘.Pby?,QSQWpO@@ft@r@ccprmwieoﬁnhjekéc&f%@s -lrlﬁ.g e made
using.f g%wécﬂ{x}e%t{%?ﬁrgrﬁ@lﬁgﬁ@hc}f ashiAddisst esettatsler epeated

. antravenous (i.v, ), subcutaneous ($,6).rdMiRAVsEH! 88 Us
linkifiy. AEYREHjEEt FBRS 1T hits] %s‘—’}rscdr%gg Serosol
patertOKBUl &) 470N98syi aRbie Wigh hnbwerres i sFOF Pt difonar y
cechragueyerly (for intrapulmonary delivery see, e.g., EP

7‘_, §_5_6). The nol ecul es di scl osed herte.ibn an ]g;qurﬁ) apnetibody

atiedniisiveseBoT rEerrEaf dPf BISRATSTAF ndy-Telease
fragn@n%@,aﬁ%é ONSso Bubhadde-exadpiestiof literature. For
example, bispecific antibodies can be prepared using chemical
linkage. Brennan et al., Science, 229: 81 (1985); Shalaby et al.,
J. Exp. Med., 175: 217-225 (1992).

vVarious techniques for making and isolating bispecific
antibody fragments directly from recombinant cell culture have
also been described. For example, bispecific antibodies have been
produced using leucine zippers. Kostelny et al., J. Immunol.,

148 (5) :1547-1553 (1992) . The leucine zipper peptides from the Fos

and Jun proteins were linked to the Fab' portions of two different
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WEe@bes9015 whi ch matrices are in the form of ShHDB’US2006/005459
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bispevafiousnpdicldyl dypanEnteohdi ’f—lil%ﬁﬁsed%cﬁi“b@oe‘r?@taéPnF‘éa i)

dlmergehﬁ@d&&y velf sihdded . prasd idiorer etDhagnast izemunol.
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relatedi d Sease roreat anmio. vEbent st aree covherared efay
be identjfied t u QUES el byi;+R0L: a1.
For eﬁ"ﬁ??‘%d Yo P55I b ?l ‘%Ql%%?ggéd anabfsfggleﬂ%%gy NMVR and
J. Intdueolli ke47 rﬁ\mrﬁé%b)l at @dtdbedirmeyiicln thred e OESIRTYIen

blndlngeg?g%é egfde l4a s SY S &1 16y IW@@UﬁTﬁJM henat es Usnd tthesta) .

medi ator_of djsease is t duct i .Qn
athe A E4EPRY U3t itBob e M YT 58| f’rpjr‘g e‘?éjnes(%/ i sglg%saratnl tes
of mdrRE€asuhiseuentingeses@tionaldl comirmmtedetdpad edytotoxic

i nflammation. Multiple organs and systens are affected
agent,

clinically including kidne I un% muscul oskel e%al h
sqmmherm@eém%ms eRtulodmt AP PRRSAGTS OBy 8T eTHC

ant 1&%d|c9‘éé§<9ﬂéi@fag%}ﬁ§t €5R 7 @Sﬂaéo‘nm@s&aemldebcamad lrdowe .
mar r ow and

u arthri ( I So
cﬁ?@ﬂ?tﬁﬁsf’gﬁ% a:ﬁftlg neéjl At g%é!t)%efy s}egsge(t:%laet
toxinmi mlughi avoh wed icheasigiovi &l mrERPRSITE dpsnﬁ?“f?rﬁ% &lo-

5, 2oé QJZQJt)S W Epl{]}?cﬁzlllllehémaﬂ@]d@l‘ﬂGanfQ%lasf& |c6bll:érﬁplated
i'l"age t hogenesi s ndent

yt
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may, Cohoplecaeplen be converted to May-SS-Me whlch may be reduced
to May-SH3 and reacted with modified antibody (Chari et al. Cancer
Research 52: 127-131 (1992)) to generate a maytansinoid-antibody
conjugate.

Alternatively, the antibody is conjugated to one or more
calicheamicin molecules. The calicheamicin family of antibiotics
is capable of producing double-stranded DNA breaks at sub-

picomolar concentrations. Structural analogues of calicheamicin
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(MX-DTPA) is an exemplary chelating agent for conjugation of
radionucleotide to the antagonist or antibody. See WO94/11026.
The linker may be a “cleavable linker” facilitating release of the

cytotoxic drug in the cell. For example, an acid-labile linker,
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enpl oyed, normal dosage anounts may vary from about 10
ng/ kg to up to 100 ny/ kg of manmal body wei ght or nore
weenedsyls pref erably about 1 ng/kg/day to 10 neCRYSII8E005459

dependi ng upon the route of adm ni st ra(%jsglgif ng dance
pept idasetgensdrtie ul Bk os dgBStAd e REdST Very is

Qvided i.n (therd idiermat upgncseReskbarceXxal1e7-B S,
concaifil ket (R 60: 5. 206, 344: or 5. 225 212 It is
(1992) AnPaxisaii€qt hat different fornulations will be

elfdehiveefor adifhibesentrdiegat penprotimsotihgsaaptPody and
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arylsﬁ%d‘.iatraaﬂ gFegﬂgof Lael @Qrg%éélvlesﬁltlg ﬁ% Qﬁélfgi @ prodrugs
into ERgeciiuws; oﬁytwrm]tdlelé\@élya%% ugsefgekfye C'cﬂfé‘@rgéa‘%l i ng

tox:Lc SV\@]_GLKDKWC%QE%G :M'ittoh c6esgst IHranee208rug/ M-Z1luordurdmil;
disease 1S stabilized, t en & f r&ggi Bin VBSKiEOWSE

proteggfs et 2PnSEHER et REA5SDFC 1 He S Ubj £ct i nventi on

carboﬁc%eﬁvﬂﬁiamém BhGt catticpiok ol amoFabbFRS TR and L)

i bitors g shEA i ZDcL3381ih d&egefinto
that FﬁSr%%?gﬁéﬁgFaF?ﬁ$%rt.%é P@BQ ﬂQJQQMW g

)éed is fromfﬁgo t Conve%?%
free ﬁ@@@sn@@dynyﬂﬁaﬁbwf&q tRaF =Nt °th
prodﬂqy Lecyle EGRR:ihNbibiirer aicsdadmbstisientd; | prEPhyidsahe -

cleax@?ﬁ];ggggg}t/%%so a“’?b%ﬁ?g%% %a%_ fggégé%se %@uhe?gm&%}ﬁ@%%@t usdf1
cor dcharyeto adicoruRated RacdpheS Wi [56°Err YRt | 1-CE e
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respectively, into free drugs. Alternatively, antibodies with
enzymatic activity, also known in the art as "abzymes", can be
used to convert the prodrugs of the invention into free active
drugs (see, e.g., Massey, Nature 328: 457-458 (1987)). Antibody-
abzyme conjugates can be prepared as described herein for delivery
of the abzyme to a tumor cell population.

The enzymes of this invention can be covalently bound to the

antibody by techniques well known in the art such as the use of
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transferase inhibitors, angiogenesis inhibitors, and
cycl i ndependent kinase inhibitors which are known in
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filtration column

Typically, an appropriate amount of a pharmaceutically-
acceptable salt is used in the formulation to render the
formulation isotonic. Examples of pharmaceutically—acceptable
carriers include saline, Ringer's solution and dextrose solution.
The pH of the formulation is preferably from about 6 to about 9,
and more preferably from about 7 to about 7.5. It will be

apparent to those persons skilled in the art that certain carriers
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article of manufacture may al so conprise a contai ner
W th anot her active agent as descri bed above. The
wo 200bosgony exanpl es are of fered for ill ustratiRE/US2006/005459
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ompound formul Materials Quantity Unit
at theaqi@seaﬁé n«iﬂ%ﬁ \F@Pﬁﬁ%’érm%’@u REPEPY$Dr Ata18CBElD h@éffrs
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, orma U va ent net ene
acias Qale bt O TR §8idd Aledpe? BN ACRLAERIAENS
presel@f@mlvars eftudie pﬁanetmydd&mﬁghﬂkk@zvrle afnmblllmm rifploride;
hexamdzmeﬁdwtr ﬁhi&rl@ée npé@iaqwmlhtaecm&ﬁwr 8ch e il 10W } n
ntnest.s O ornu 0

4 conpaqund:
cnioriig BEREBImA R O RTEes S 68e o PR hgtifens sten as
methylc iropirdpyl apekaben® &greathodi; rreehgntc:fmﬂrmnydlsolvwfaaol 3-
pentaﬂgﬂargﬁg & f%églﬁanlo&“ﬁblegh§?§ fﬁﬂi %%é?glt Ghout 10
ni trogen at nosphere |ony or i wWer e

residugfde@OLBPERE 7S RRPTEL G |S§Cﬁa?‘?1t3£rﬁé‘daé?u‘&m' gelatin,
or 1mrt&ﬁi’¢l§@&baﬁllizﬁs Oﬁuy&rbﬁﬁﬂﬂ&@ﬂl%@& dkifdmngst he char ge The

ntents oé reactio vess ver.e t.hen hfatt ed f
POlY"ln PPFﬁrOl FiVe*hour A r &t a? SHpSHaEare 1ibeaf‘“one'
aSParamm@ll i hgsiﬁmmeeaemmirmnprreﬁmnn@m thombeapehdsides,

disacAiHgEed 4 ReLERI LA S Aet e 14d nh0gBudbs Y ndshhge,

4 %Na()—| as re U|red and the te erlatureho{ t he
or e%ﬁﬁ%??voﬁ“?ﬁ%&lfP as sucrose, mannitol, trehalose orxr

sorbitol; salt-forming counter-ions such as sodium; and/or non-
ionic surfactants such as TWEEN™, PLURONICS™ or polyethylene
glycol (PEG).

Additional examples of such carriers include ion exchangers,
alumina, aluminum stearate, lecithin, serum proteins, such as
human serum albumin, buffer substances such as glycine, sorbic
acid, potassgium sorbate, partial glyceride mixtures of saturated
vegetable fatty acids, water, salts, or electrolytes such as
protamine sulfate, disodium hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, and cellulose-based
substances. Carriers for topical or gel-based formg include
polysaccharides such as sodium carboxymethylcellulose or
methylcellulose, polyvinylpyrrolidone, polyacrylates,
polyoxyethylene-polyoxypropylene-block polymers, polyethylene
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is maintained at |ess than 25C. The biphasic m xture
is stirred for fifteen to twenty m nutes and al |l owed
W 00se8%0h® for a mninmumof thirty mnutes.
were separated and the organi c | ayerwas concentrated
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Examples of sustained-release matrices 1néiude polyesters,
hydrogels (e.g., poly(2—hydroxyethyl—methacrylate) as described by
Langer et al., J. Biomed. Mater. Res., 15: 167-277 (1981) and
Langer, Chem. Tech., 12: 98-105 (1982) or poly(vinylalcohol)),

polylactides (U.S. Patent No. 3,773,919, EP 58,481), copolymers of
L-glutamic acid and gamma ethyl-L-glutamate (Sidman et al.,
Biopolymers, 22: 547-556 (1983)), non-degradable ethylene-vinyl

acetate (Langer et al., supra), degradable lactic acid-glycolic
acid copolymers such as the Lupron Depot (injectable microspheres
composed of lactic acid-glycolic acid copolymer and leuprolide

acetate), and poly—D—(—)—3—hydroxybutyric acid (EP 133,988).
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was added with continued distillation of the remaini
nmet hyl ene chloride until the distillate lreachedrrgI M
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T 59& hér W t% 32°L acetonitrile,, The rga%tl on. Viessel e11s

changg@s Haw efint space/fluid if infiltrate y sim

with the addition of numerous neutrophils. Tigsues affected are
primarily the joints, often in symmetrical pattern. However,
extra-articular disease also occurs in two major forms. One form

is the development of extra-articular lesions with ongoing
progressive joint disease and typical 1lesions of pulmonary
fibrosis, vasculitis, and cutaneous ulcers. The second form of
extra-articular disease is the so called Felty's syndrome which
occurs late in the RA disease course, sometimes after Joint
disease has become quiescent, and involves the presence of
neutropenia, thrombocytopenia and splenomegaly. This can be
accompanied by vasculitis in multiple organs with formations of

infarcts, skin ulcers and gangrene. Patients often also develop
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to reflux tenperature and well agitated. Agitator
speed was | owered when heavy solids appear. \Wen the
WO 2@6030m was conpl ete, the contents of reactiRPCI/UBNSEN05459
were cooled to between to 25C over three to four hours
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topica&l hyswlimpheaylioantag-ami etgptibhabag, bedn dfiwttheion may be
0 t ting the p tio

pexfofif YR Al "L SRS D820 edhs! (BuBRE" (RwbBciat1y
avalli‘ﬂssdev#@?sexarrpl e, between pH 2 .5 and pH 4 , such as

Etké%ctw\@l | dodabRE O‘éﬁdt @%héaﬁfespf f&h eaar@laﬁtsitgelngxaﬁ@l Beath
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materials were used int convérsion o f
dosag? T APRERY F Fhe FEP RO SAFP LAY aRePHE 9t 86%0‘?]5[?&% ﬁﬁlyBr%nge
from &bdidte xomyodndoo abofiar aub am@/kg Miﬂl %dcﬁﬂ Sve@gant bi?ymore pexr

cay. (b BUILF SO0 SN0 W PRLTREN S, CSMR0) b L s
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Res., ch;:;g@lum@lqsed to convert pol ynorph A (or m xtures of
ympr phs A a % into the nore therm)dynam cally
@Psm éﬂp’tﬁ%%ﬁddﬁnes FaEH! Onpdiinde8tR ¥oTTRicK soonist is
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to 1OBO|n§I7R%p%§ '%’1 %Fsg%gb)&dﬁg? %iégg g%dmtcge p%lre%gty,derr\eferably

n vesse
about 1 pg/kg/day to 10 mg/kg/day, depending upon the route of

administration. Guidance as to particular dosages and methods of
delivery is provided in the literature; see, for example, U.S.
Pat. Nos. 4,657,760; 5,206,344; or 5,225,212. It is anticipated
that different formulations will be effective for different
treatment compounds and different disorders, that administration
targeting one organ or tissue, for example, may necessitate
delivery in a manner different from that to another organ or
tissue. Those skilled in the art will understand that the dosage
of the death receptor agonist that must be administered will wvary
depending on, for example, the mammal which will receive the death
receptor agonist, the route of administration, and other drugs or

therapies being administered to the mammal.
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2B- et hanol and 470.4 L water under a nitrogen
at nosphere. The tenperature was adjusted to reflux
W@ 2806/08001 and the m xture was agitated until I’(FIB’USZOO6/005459
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ling to the desired storage, handling
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%‘E‘d' Qﬁ V@fn%e?ﬁﬁﬁé\i&a deheel ateta bédipsoablr ecliselphesogey be
and the result prodpct Il t%tﬂl%QVltdm% the

emploﬁ%cﬁyﬁ‘ﬁr eB rﬁﬁﬁ S8bl edvy%r mg@ o%non{r%%ﬁ B exhj.b |t§ Bees may
includerayt pawdest difffitadtion asainesHarderng® CiRaracte? a'g}erapy'

cytokgh Es% egﬁﬁﬁﬁe%ﬁ{bﬂ%%@?e%% csggt @fﬁoﬂ&méagkgm ﬁeﬁ(s),
cytotp8iqa agrRhtAs) 91, tm o i naRGl y 5T R TARAl farhesyl
transFREEH Or i AMbiEGER, expnegssjaresin |—|4L@©:Lbet|:q>rs|,| nedro cyclln—

e the.c f expLepshan iof tAROZkL TRAN Ldefined
depenﬁ@%p?bﬁ’aése( lﬂﬁ%lkbﬁ%g i )éR in human non- small | ueng
furtheangith qeidtiFnirsityt he W%FI aP¥Fe (ATCC) was

?ﬁ@é%R 4%%5&@%&@1@ Jamadoh esaFoanthdodiresappeti d jagents
- AT r as
may  bgq uged HBC 9 § %a:fg%u[%ééém 1%11@%33"&
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Chemotherapy Service Ed., M.C. Perry, Williams & Wilkins,
Baltimore, MD (1992). The chemotherapeutic agent may precede, Or
follow administration of the Apo2L variant, or may be given
simultaneously therewith.

Sometimeg, it may be beneficial to also administer one oY
more cytokines or growth inhibitory agent.

The death receptor agonists and EGFR inhibitors (and one or
more other therapies) may be administered concurrently

(gimultaneously) or sequentially. In particular embodiments,
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received no pretreatnent , as indicated in Figure 4 .
The bar diagramin Figure 4 illustrates the respective
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a 1ab%no§Pé’F?]%l€f rFC\ﬂtﬁbnﬂ%el%PQer nf%"cteé@“@ﬂlﬁcﬁ‘%ﬁfel&?sl y
vials Wsylrihid68, nort tewsal tubamg C[‘hﬁcedinmlrie?rs( A COe (formed

from a{ﬁx)alrii%je%(:g% lrr%’at%?ﬁ&a@u%? as Eagé Co%: tatgt%g'en lq'levggggl
tudy groups m ce rou
on, oRpjaskogentred evithar éb@a‘fqr%ﬁalfléén Bt es hB2Y, tpo2L. O

formu](ﬂi@aLH R&l;éd ey pepsd Oy wa&sﬁam&f oarrbn@lcaam ds The

c 281 og i 1 é £e Ashkenazi . al
artioy i ban o diss M oF (5050) FoBF-LOn AP FBRECT b oin
a pha:a@csrl@w@lbhw ardepgabte PuffEynosech rrsy phicebkrredivddered

sallnén ®EngEEYS r%u@lﬂﬁn V\Qlllc!l %e%l@Q%EéT%&tl%%d Taf W(‘Etum:her

t'reat ment markedly del ayed tunmor growt h. What
includq gthey pateripls ﬂeﬁ’e“fm Sffo@nﬁa%‘&‘?“l’?g"céﬁ%p%‘%l"sgeir
standmﬁeltor ifneledirysaheanowildrs, a0MmMntsd Ngiexeos) ngesidkd,

f { i st
syrlngceeé %&QRpQ&EgL ‘?L?Js%}‘ Llllgt_xﬁ%tfcﬁggﬁocifksg%g?%ﬁ% .’ agaaLs
artlc%@ﬁemﬁngéaﬁ%@ mstYa@leﬂm@@a@éasgeamﬁaanﬁy ‘t”'dil't pacther

activdeafeher gge@ééurla,gangﬁévéind the EGFR inhibitor. . The

th of .cl ai 7 e Cﬂ are _ex ose
R R EH RN [l ST
only, raar@epufer naigowitsindedqto IﬁhretrrEhhodccafe clifakhe lpreamﬁr ein

1nven1§1%n ideath ‘gagycept or agoni st conprises Apo2L/ TRAI L
go ypepti de. . The nmethod of claiml_ , wherein said

%H%a’%né: égsogéfoerature references cited in the present
specification are hereby incorporated by reference in their

entirety.

EXAMPLES
Commercially available reagents referred to in the examples
were used according to manufacturer's instructions unless
otherwise indicated. The source of those cells identified in the
following examples, and throughout the specification, by ATCC
accession numbers is the American Type Culture Collection,

Manassas, Virginia.
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si mul taneously to the EGFR inhibitor and the death
receptor agonist . 6 . The nethod of claiml1 , wherein
W@ 200d/08983 h receptor agoni st is a DR4 agoni st BCL/URAY005459
or DR5 agoni st antibody. 7 . The nmethod of claiml
wherein said EGFR i nhi bitor has the gener al formula I
wherein: X is halo or hydroxy; or 3 ;
ERaGHL R |sP|rﬁpI@3p%Wd%ht°IfyC§Téﬂ’%’tde8ff F% 1f]he group
consi sting of hydrogen, hal o, hydroxy, hydroxyam no,
carboxy, nitro, guanidino, ureido, cyano, trif
ReactlcI)uoromet hyl, and -(CG -C4 al kylene) -W (phenyl)
Wherein Wis a si ngle bond, 0 , S or NH or each Rl ig

i ndependent | @Hsel ect ed from R and Cl-C4 aI kyI
subét i tuted

py cyano, wherein RO is<gsel N
o sLotp of R5, SQHE, -NR6 RSO - O)R

- NHORS , Cyano, A ano”YR5<3R5 s C 4J
/0\,a'H@ "2 dependqnmycmgdtogen/or %, K’ is%Rs, N

; Alis selected from pi per| di no,
Wp?gﬁw pyrrolidino, 4-Re-piperazin-MW= 312.75
1-yl, 4-pyridon-1-yl, -(C1L -C4 al kyl4ene)
, phenoxy, phenyl, phenyl sulfany 1 , C2-C4

al kenyl ,and | enedn £ LANRERS; ontheY cbsp@ind
The foll l’)m%r Wlamﬁe‘fveé’f%q%%é al kyi m@)ettl es in R5, -OR6
of forgmta \R6R6 are optionally substituted by one to three
hal o substituents and the al kyl noieties in R5, -OR6

and - NR6R6 are optionally substitut
Matergrieups, and wheRephtite aPRYFS noi et }%ggl Ilenq_‘sé%oggmes

optional s stlt ents are,gptional |y sybsédtdiiced by
ComPOLHéﬂ GLof OB Rhid h%t ﬁe pr OVI o that two %eter oatons are
att.aghed togbhe sane gar bon at 0. SopqeECH SRES s
ThlonY ofehpendent ly selected from -NHSQ2R5, phthali (%o-
Dimetiyl {Anaaliky| sul fidnyl ami no kgbenzani dd - ShERY LR

onyl am no, 3 - phenylureido, 2-oxopyfy @l/idin- I-yI 2
methylgﬂedlcé%@@ﬁyii‘?ol i d*iBr‘? %” ghd R1O- (C2- C4)gal kanoyl

no wherein RLQ g gg{@@tled from haleguivéRent C2- C4
50% Nﬁ&&ano;ﬂ oxy, -C(OR 9 and - NR6R6; and wherein said
HeptanBHSO 2R5 | pht heddi.wi do- (IC1- C4- al ky¥0 &dBonyl ani no,
benzam do, benzenesul f onyl am no, 3-phenylureido, 2 -
oxopyrrolidin-1-yl, 2 ,5-dioxopyrrolidin-I-yl, and
kanaoyl Rls glhgu9§o@écﬁu€eptt|oo|ﬁallcyw in
the ToULSHILERT B R or Peibat Y

or 2's uents i ndependent |y
the syakbesid I Gimeh&pemulEy ACFORPRYTI

88.0 kg of the compound of formula 3, 880.0 L methylene chloride,
and 11.0 kg of dimethylformamide were charged to a clean, dry,
glass-lined vessel under nitrogen atmosphere. 83 Kg of thionyl
chloride were added to the mix while it is maintained at a
temperature of a lesg than 30°C during the charge. The contents of

the reaction vessel were then heated for a minimum of five hours

at reflux temperature before sampling for reaction completion and

the pH is adjusted to be maintained between 7.0 to 8.0, by using
50% NaOH, as required and the temperature of the reaction mixture
is maintained at less than 25°C. The biphasic mixture is stirred
for fifteen to twenty minutes and allowed to settle for a minimum

of thirty minutes. The layers were separated and the organic layer
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cyano, nethanesulf onyl and Cl-C4 al koxy; or two Rl
groups are taken together with the carbons to which
W@ h@g/osgoes att ached to forma 5-8 nenbered ri ngP@TTES2006/005459
includes 1 or 2 heteroatons se|ected f.romm(ca)th ,.and N
was conq@ntiratRGdiddged 8F &3S OB ARy PY op T Y subst it ut ed
chlorb¥e 1 650 3 Baibstdd went sddeilegendenttinsel désedllfatoinn of
hal o,, Cl1-C4 kox - .angd, - 1afel Sedciis 2
the r%‘ﬁ?i”ﬁ'é‘@hmﬁ%h&er}enggégﬁg%%t ytlge e &g Trom hydr ogen
tempehatwce ypdwesty, 6ZCENGE AT Ky The. NRERE:e #Rg E18E/L0 Y0 O

betwe&‘@tet{oeit%lt :ﬂ%@'dér)ét&_ %IQ?@% | &% %Eaﬁai&é@g f?)!i::)hipﬁiﬁrﬁ;m of 1
optionally substitute o 3, stituents ;
hour whdegaItdENLIS° Se 6t SA°KLET M) 41 LEEE OGP FRgyasied vith
220 L- NRSRAe .ambe- SRR (@pdpuRd 4 soapbdodbrvere( érhgAyty a

- R11, wher ei [os& hydrogen or Cl1-C6 al kyl optionally
vacw B 1Y Ghodonye v

by hydroxy, -OR 6, or -NR6R . 8 . The
net hod of claim7 , wherein said E i nhj bkt j =
(ABORG g | DR 877 P E oL he? h‘%;éé’ 8@? S sdimbha 4
-4-quinazolinamne. 9 . The nethod of claim7 ,

In theheeedtiwnisHoBGRR iFHBLEOF - | SOIIFCBY ST T F0 ¥ he
succe@BEROD, Afe Ckalim dsseath@Eebod Bl hyfpo2Ldd RAl Ishognain this
fragment of the polypeptide of SEQID NO.Il. 11. The

Exampigt hod of clai m 10, wherein said Apo2L/ TRAIL fragment

conprises the extracellular domain of the_pol i
MatergRlSEQ | D NO: 19UaT31tYhe mefWdd of cl ‘?%Vf‘l,en\%%Z‘?‘g%‘hmde%

said death receptor agonist is an Apo2L/ TR LIL
compdpal ypepti de vardfaft havi ngk@t | east AbFAHRVEISFEni no
acid sequence identity with the extracellular domain
Thio3fl SEQH{ANO : 26.413. The ket hod of 2ledwivBEderffierei n
said fragment conprises am no acids 114-281 of SEQ ID
pimet¥ilforddmidhe metbod of clrym 12, whereiemsiaiedent
Apo2L/ TRAIL variant has at |east about 95% am no acid
eque ' ti W th theyextracel | yhar mai n of SEQ
meth}fcjﬁ%ﬁo:gﬁsoﬁjg@ﬁgﬁnet hod of ¢l ai m 13, V\he/r]éetipn sai d

. Apo2L/ TRAI L fragrgfentu.g_ﬁogprhsi ng am no acids 114-281 of
50% N5 FBIRO 1 i 7T iMiked €6 one or nore pol yet hyl ene

gl ycol (PEG nolecules. 16. A nethod_qf _.treating a
Heptane| i ferative diSorder in & manmal c%%p?iﬁs/i%{r?g

adm nistering to said mammal Apo2L/ TRAI L. and an EGFR
Heptamdhi biekb) . 17. THe met hod of clai m 163 WhEPei n said

Apo2L/ TRAIL and an EGFR inhibitor are adm nistered
Sodish Mildaapensass y.64 .2 Kg 7.5 equivalents

30.0 kg of the compound of formula 3, 300.0 L methylene chloride,
and 3.75 kg of dimethylformamide were charged to a clean, dry,

glass-lined vessel under a nitrogen atmosphere.

36.4 kg of thionyl chloride was added to the mix while it was
maintained at a temperature of less than 30°C during the charge.
The contents of the reaction vessel were then heated at reflux
temperature for 13h before sampling for reaction completion. The
reaction mixture was cooled to 20-25°C and added slowly to a

stirred solution of sodium bicarbonate 64.2 kg and water 274L
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18. The nmethod of claim 16, wherein said Apo2L/ TRAIL
is adm nistered prior to said EGFR i nhibitor 19. The
woredokogboed cl ai m 16, wherein said EG-R i nhi bi t PC€T/US2006/005459
adm ni stered prior to said Apo2L/TRAIL, 20. The msit__ltlwod
cooled Ofo @l@i #B khaeteé ncesmiedaprot | fag aripeadRedradet 6FE a0
° ancer . ., 2 h %%E%f@f gL ad dn2}eanber ¢l thisaittle range
1o7c. Tg‘ﬁn%éf}a} spjl{sé-geg?gg& rom t he gr%ﬁu? gonsi staisnge(? 1! e
7.0 to-&dl Ibyl uRgne it sOdhBR-TEHRFT IEePP T UIT E&ncer, col'on
biphasfrﬁf}&%{tur%%@é esdialrc6an6Er £ i Mrenpan cresttyc néanees 2L,

e net hod of clai,m21 rein. sai er 15S26%.00h
allowe@dﬁbéﬁFt&8|5?%61£Pn&gﬁ%é$€q§h§ﬁy A S GENGer 1bS2 e

-cell lung cance or
layersN@éire Salalraced |addingecangaric 13YeThea et Rea 6f 2t ai M
1/2 o e e WISKEIN 53 Sh R WBBIPIAY cksoni eompouadofhepimne
general Tornula | : Wwhereinp: %2 hal o or . dlgnggﬂylé'ge
was adfied 1witlp conginged HELAIERETY i HaspEnbeht1V Sel'ect ed
chlorifﬁéoﬂﬁéf@ {HeOUps EDTSItet iragcbéd hy dreogenat g Pethedr oS ,and
. ydr oxyam no ar box [ , +guaty diyR9, 4 lERIrH0 and
68°C. %ﬁ‘bﬁ’ytf“??””ﬁ%rt%lr%t %§¥?e£angdjr? 2:% éllcrﬁ C4,g| @/I.ene.s-ﬁted
granulbphangéy avmeneimm\Wi s 28 nYHER BATd SCEH-IS SHPINHTOT
by fil%?%gﬁ.gq 5 iadepgngant lgprsabpeind fhems&eidnd formala 4
al kyl subst tuted b‘%/ %ngk.ghetroel ° is selected
compounddniere Fricip 1BohsT 2T Wy ‘6 “R5,° -OR6, -NR6 R6, -C(OR
7, -NHOR 5, -OC(OR 6, cyano, A and -Y 5;(852{5 i§) Cl-c4
Bkkyple Rs -Pseparrdgondefit FYRRIEASgen® St Rs” RY s R,
-OR6 or -NR6R6 ; A is selected from piperidino,
reacti®d:phol i no, pyrrolidino, 4-R 6-piperazin-I|-yl,
i'm dazol -1-yl, 4-pyridon-1-yl, -(Cl -C4 al kyl ene)
2H) , phenoxy, phenyl, phenylsalfanyl, C2-C4
I , and -(Cl-4-al.kyle O NR6R6; and Y is
srei mojleties in RS, ’%i\\
Y Sabsti thted by one to tine >

hal ¥rO5 (¥t biefit s and t he MWV 75N et i &S LN dB ¢

NH2 and —dWRER6 ar erppt i onal Ty, substdddit ed by 1 or B
MW=13¢¢ oup®, and WM®EBFA t he atlokyl’ i et i es Sai N) HCL

5 optional substdtuents are optionally sulstit eds
halo or RO, with the proviso that two heteroatons are
not attached to the same carbon atomy or each Rl is
i ndependently sel ected from - NHSO 2R5, ght h

Py

i.m do-
The f£foClewing materials were used in the synthesis © tﬂ% compound

of formula 6, as intermediate, and the compound of formula 2:

Materials Quantity Units Equivalents/Volumes

Comp 5 61.1 kg 1.2 equivalents

Toluene 489 L 8 L/kg (WRT to comp 5)
NaCH pellets 4.5 kg 0.16 equivalents

Filteraid 0.5 kg 0. 0 17 kg/kg (WRT to comp
5)

Comp 4 90.8 kg 1.0 equivalent
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C4) - al kyl sul fonyl am no, benzam do, benzenesul f
onyl am no, 3- phenylureido, 2-oxopyrrolidin-Il-yl, 2
wQ 2eodioggoopyrrolidin-I-yl, and R10-

(C2-4) - al kanoyl ami no vvherel n RIO is selected frogm
Acetonf@tDie - OR6132C2- C4 alkanoyl oxy,12 CY/EPRIR AP CNQ@%G?)

and wherein said - NHSO2R5, phthalimdo- (C

1- C4-al kyl sul f onyl am no, benzam do, benzenesul f

onyl am no, 3-phenylureido, 2 - oxopyrrolidin-1-yl, 2

The fg?&ol OXP morﬁ%ldglé nlsl, e¥cjemp@29:gy %E‘Q“th@cgrgéédure to follow

roups are tional lLy.subst i d by
in thel Swntlze%lﬁbﬂfl Fbéng Tdepeh ?Urrﬁf{q?elfiec?t%rr?erd&%t%al o,
Compoug@ G4 al#ylia gyano, nethanesul fonyl and Cl-C4 al koxy;

or two R1 groups are taken together with the carbons

61.1 }é‘“ PT& % %ﬁp@&ﬂélcne@ k8 é@dlmnahgfdsonmm@eeaepsn@nd
klgha or 2 eteroatong selree%t %le%l, Sder

489 L ZpduRnE TOr¢ SCWQF@gt'e?] Prreat os™ e kyl op Tona

mtrog’i#}b%t;inbgw&r@)anﬂ tBe Sresutrsbit uenm@atn@epeﬁd@ﬁtursfed to

betweesnelﬂ.eOICtSe% TL(S@? gcgton 15 % %M}% cveNRERGr @ds- BE2R5

or and 'S |ndepende tIy selected
atmosghreorchide byt ieal whlw&roék’?ne cis s 0{3 w and

mlnlm&?‘ A uhkkeXYs ﬂ/\hﬁr @bﬂ\é%rgﬁéﬁlgzyb ﬁf)liﬁinne@aoﬁ B@Wim SLThe
roups are opti Qna d@ndn
vesct SybSUPEGERL SoT IGEReRYENT] y S&PEbLRd TromRaTe, 9

ected fromhal o -
dlstlﬁiakiﬁ)éy to- blRGRGl,lntaﬂ.d th@mctla)ndwaﬁgfcqr@l@fledoT%e m:.xture

as tﬁet h % e WIRLELD 84125°§ hé”@”vﬂﬁ@iﬂl 8im€la GBluaickybE
v |onaly substi t ut ed

20,0 DaroTRmeBEROR. o< FATRFABL WITe: EPArEan ¢ LORR Foaorion
mixtub8MNA e SxDire (Brsetbyratghemyl Fenbte Z£ifiteen minutes.

- [Tet hoxyet hoxy) I BSe - £ 2erbha, Nnetdath
The ré?ujctfaéftln r\m%r 85 fgg]f%%%ég}?%hl bi t%r Y ©
cake Taresste(d rw)lth260 IA bPAURBE  6FOMRERG R T “gf &r s,

conpri sing exposi ng manmal i an cancer ceIIs to_a
The £3YPRE&EGE Stddmpehihecti vierambant) ofasdedered et Greafonist

reacté_gfld'\g%gse:a%]}qrhmd@rt Iq{tro%;én I@ﬁoﬁﬁ{eﬂ%d @fldcb@-l %]@6 o\ﬁ:hehel n

receptor agoni st is an Q. %gtll -
compouedepf oformHEC koriat Cé“ﬁtrﬂﬁéd&nt%8t eTﬁSaﬁe% iod of ¢l ai m

toget%élr\/\@%@l ”Qs 7S @2805$&iﬁﬂ1&ée pTioe :&lgxmlls»g@v;; sgjo- ‘A@/STF@\E‘Led
ypepti de. e t Ld wadl

to rec,f&HEeF RFT A e 28% p oes@dgggtgg?& %lg%r ?st%f: effective
1oweza=mountanomea$e>atsh>lnéeeammaragiih?%tt%ﬁwdfeééﬁﬁo? N I8P

the n‘é%nt§oof The, Jrebhosk e 1Chala 2o ndierel besaseh deaph°C over
three to %our hours and the contents were agitated for at least
one hour at a temperature between 20 and 25°C. The solids (compound
of formula 2, polymorph A form, or mixture of polymorph A and B)
were then isolated by filtration and the filter cake was washed
with two portions of 50 L acetonitrile and dried under vacuum at a

temperature between 40 and 45°C.

It has been discovered that the production of the A polymorph is

favored by the reduction of the amount of acetonitrile relative to
toluene, and particularly favored if isopropanol is used in place
of acetonitrile. However, the use of isopropanol or other alcohols

as cosolvents is disfavored because of the propensity to form an
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antibody is a chimeric antibody or a humani zed
anti body. 31. The nethod of claim 27 death receptor
wa@nioslogdys i s a human antibody. 32. The net hod PET/TEZ061905459

26 wherein said death receptor agonist is an aq;ibogy
ther dHiNBRTE! DESIARcRS W EHPABLCOTHAT GG ABS- 5 FLHAI o the
quinaicﬁﬁ%@t, Of neBad HFe thet hedirefd ekriny R hanglepnigaimpiety.

cancer cells are colon cancer cells, colorectal cancer
Te hafc%lele%’ cSIBLL = GaldeobHbga Cangehaseht sndrcHeopusarl theel |

ung cancer cells. I1134. The nethod of .claim?2

react i ttre PEEGARR iR rig 28R pRE| g PRRET CAter O&IFECT Piorfe 257
pH 5, n%gx_e &%gpg_@, i b Wiehopy Aageninsl pH3s, Sthé met hBd3 ofwill
] claim: ur r co i Sing exposing the cells to
improygditat 6h° %%ﬁgfhéeggg 4 of cFain1g7 wherein sai d DR5

anti body has a DR5 receptor binding affinity of 108 M

1to 1012 M1 . 37. The nethod of claim 26 wherein

said death receptor agonist is expressed in a

mecopbe fant Ressystel} iziont @8l FBIAUPHeChr bRigruta 2 (which
may bgromlggllﬁlgrgﬂ R £HQ ¢l b, nyeaste egl porpbrdphs Bokhd B8.to
o1 he method of claim26 wherein said EGFR inhibitor is
olymyrple R/ aBERP. Sbquence Listing <110> Genentech, |nc.

<120> METHODS OF USI NG DEATH RECEPTOR AGONI STS AND
ReactEGFR | NHI Bl TORS <130> P2101 PCT <140> US 11/061, 258

<141> 2005-02-18 <160> 6 <210> 1 <211> 281 <212> PRT

<213> Hono sapi ens <408ethanpkt Ala Met Met Gu Val G n

Gy FelymoRioa Ser  Led—GHy—6-n—Fhr—>5 10 15P@y8omaP Leu

lie Val lie Phe Thr Val ¢#4 Leu G n Ser Leu Cys 20 25

30 vVal Ala Val Thr Tyr Val Tyr Phe Thr Asn GQu Leu Lys

£h 20149 G Ly $n Tite S@nvbYSiSer lyierph A
e A ok d5, A0 el ot Skt o o
(or mixtures of polymorphs A and B) to polymorph B of the compound

of formula 2:

Materials Quantity Units EquivalentsNolumes
Polymorph A (comp 2) 117.6 kg 1 equivalent
2B-ethanol 1881.6 L 16 L/kg

Watexr 470.4 L 4 L/kg

The following procedure is exemplary of procedures used to convert
polymorph A (or mixtures of polymorphs A and B) into the more
thermodynamically stable polymorph B of the compound of formula 2:

117.6 kg of the polymorph A (or mixtures of polymorphs A and B)
were charged to a clean, dry, reaction vessel together 1881.6 L
2B-ethanol and 470.4 L water under a nitrogen atmosphere. The
temperature was adjusted to reflux (-80°C) and the mixture was
agitated until the solids dissolve. The solution was cooled to
between 65 and 70°C and clarified by filtration. With low speed
agitation, the solution was further cooled to between 50 and 60°C
over a minimum time of 2 hours and the precipitate was granulated

for 2 hours at this temperature. The mixture was further cooled to
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50 55 60 Asp Asp Ser Tyr Trp Asp Pro Asn Asp Gu Gu
Ser Met Asn Ser 65 70 75 Pro Cys Trp dn VallO Lys Trp
wW@Lwohgw1Arg G n Leu Val Arg Lys 80 85 90 I\/Et PCBUE®06/005459
Arg Thr Ser Gu Gu Thr H e Ser Val u. 92 100
betweel0§ Bypd FLLNOGH PIH HTET Set™prod ﬁeho%ﬁ a&rd gga uir o
a mlnlqu}ﬁ %02 %Jhrglatlﬂﬁlsl%n@égatﬁme AI'IaleAlsalHii% G-EPC@YIF‘hFPh B)
_ r Ar rg. Ser 3
were igalaprd Mo EFEye A RO s ATA Ton Gy oy b
ethandi40 ThéSsd.Bﬂid—IwerAsﬁeWnlﬂeé GP ubese:rrYSéﬁlk%ﬁe %‘%%Yéoﬁph B

form C%SS[GS%rb &-Ln%%h% e%ﬂ%lﬁﬁ%m4w]Hl(s Leu Ar g

ethyny&n@eny{ 1@@14ﬁ?gy¥?90%%ﬁr4§ens%%;tﬁ%#léigg izge éé%o
polymcgil @ oD 'ﬂk&Ost&iH eotlaised hyAs‘ranTmethyg asggqq Asp

a (@) O O a rr 1 o
Y A
the p@PORPBARaLArY A se\ah@}/@ipﬁssé?r IROBEF A &G U Tyr
polymgﬁé(h ley n TYH a?rgtgln%gétzﬂgaﬁeﬁd/l By Ty&idHy) GkylEhyt 408 by

e Gu Leu Lys Gu Ar g, 245, 23aplie IPJ‘
weighlyg|atsdeagh) 9%rbYA§’ﬁ éﬁig s 185" /g/o ?h eat
least 266 2@5 wa18hE e 1Alta vBeto F’¢hae Ried gtk yo tehepwevllz@ar%@
is tocig un ersg§8§%ﬁ%§1> 2&%&m&ﬂﬂ%e%gigBé&»ﬂ%r%Zh3Erétwﬁly

iens < Unsure <222> 447 < >
exempbag@ and are not intended to exclude var1é¥§%nsUQ%n MQ above

parameters which allow the production of polymorph B in varying
granulations and yields, according to the desired storage,
handling and manufacturing applications of the compound. The
solids were vacuum dried at a temperature below 50°C and the
resultant product was milled to provide the polymorph B in usable

form.

Polymorph B exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees 2-theta at
approximately 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98,
24.46, 25.14 and 26.91.

Example 5 -Analysis of Apo2L/TRAIL receptor and EGFR
expression in H460 cell lines

To examine the cell-surface expression of Apo2L/TRAIL
receptors (DR4, DR5) and EGFR in human non-small lung cancer cell
lines, the H460 cell line (ATCC) was analyzed by FACS using
monoclonal antibodies specific for DR4 (mAb 4H6.17.8; ATCC HB-
12455), DR5 (mAb 3H3.14.5; HB-12534), and EGFR. The cells were
either pretreated with Tarceva™ , Taxol®, or alternatively
received no pretreatment, as indicated in Figure 4. The bar
diagram in Figure 4 illustrates the respective receptor expression

levels.
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<400> 2 tttcctcact gactataaaa gaat agagaa aa ct
t
Wq(,:agtgaccgg 50 ctgcctggct gacttacagc agtcaggctggg
ag}g}ﬁt@s@mc atggctatga 100 tggaggtcca ggggggacPCI/US2006/005459
gcct gggac agacct gcgt gctgatc tg 150 atgttcacag. . .
E‘bctg?pmétgc—a Eftfettt iy PPGRGER Yt an TOFCEEYt gt & 200 natton
treatm%%tbt?ar?cc%%c gagGt gaagenagatguaggancangtact CC aaaagt ggca
e dohidony, CHL2670030,881 996001 | Bb! 899200110 were
gcccct'g ¢ caagtc
perforﬁégtgg%ag,emcgim@cbu%@r@gmaaqaaégah@g t-tt fg effects
oF Apoggagjg%{rgfa(aggagagc&%lst 14 6t 46ROt 490 @2028°AYCB00/17579)
acta t 2ctct ag tgagagaaag aggt ccnc 50
and Tagaggi?gage deshedi aat dG6§aReRgH JPHHGEAgRA > Cacatt gtc
plates r S5A388 LECRR0Aa G aaang@ed Ct ecbzad Trek
. ataaactcct 550 gg aatc%tﬁlé agg tegg]gfgg?fgpttth%cl
Dlagnolsgagc%?é%‘ﬁmsgcéﬁ’tgd@?gq ega gg%gaac tggtcatcca ast 3
nours lb@aaaaagghdirtt antaee itont afte cRLWGBESaaRet A&t £e3d using

a 96—\/%3? %gﬁgg%eac%%a%ﬂﬁa&&%%@éﬁa&@ I AACYAEC iR ion of
aaalggt ccaatatatt tacaaataca caagttatcc tgacechaias

590 nw/.50 ThegregaltFa aaaa@%@’cﬂ%‘?&daéﬁt 5€1]tattd't t ég C(’:jf%fo’aag

(rrv) At §Ea0aata 800 kygachetapatranatet atovaagiyyirmprogran

atttgagctt aa aaatg 850 acagaatttt tgtttctgta
(Kaleiglogaap ég‘ﬁa%&%t% ataga cat ggaccat 900, ggta,gccag

. Lt
rhet £gggge OFt the dGoRsEYLE avict GRoLEt Yaaalda 38057
aaaagcaat a acctcaaagt gactattcag ttttcaggat gatacact at
1000gaagat gttt caaaaaatct gaccaaaaca aacaaacaga aa
1042 <210> 3 <211> 468 <212> PRT <213> Hono . sapi ens
400318 MetefAkbat RsD ARG LPTBAT A 'I;erg:evaf“, HPE {Cé@i@aﬁion
Alraaphen Leol'll'l gh{él %Jﬁéﬂ 00%5H¥§J) Jthr[oxp5<@n6§flaa‘fﬁ'é) i yiker
AFEPRIE'SeT Gy Fhr du Ala Ala 2
. S a a 20 .2 0.Aa Aa Ty
PriceSererky S YaFtaY pSEPGUBEESSIY AVA TG v AP g 1% e no% 20"
canceﬁ‘/gtcg(l;ys Prs(%?)Tés@é)g @ ymQ N A kel Gey Moastbu PEBETRACSekere
chen AVHIGRS APEAPaTHIEY CHICHE T 7B B PR GO e A A o
with Granili, SeraRreyaAl g (Betenkeghval 74 4 Ly 80 5 Gepodidrat
polypeptide consisting of amino acids 114-281 of Fig. 1 (see
Ashkenazi et al., J. Clin. Invest., 104:155-162 (1999)) ox
combinations thereof, as provided in Figure 6. Tumors in vehicle-
treated mice grew rapidly, while Apo2L/TRAIL and Tarceva™

treatment markedly delayed tumor growth.
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Thr Phe Lys Phe Val Val Val Gy Val Leu Leu G n Val
Val Pro 95 100 105 Ser Ser Ala Ala Thr He Lys Leu Hi s
wospoe1Ser lie Ay Thr 110 115 120 A n A n TrPEI/GE2006/005459

H's Ser Pro Leu Gy GQu Leu Cys Pro Pro Ay 125 130
What 1:381&efiediis:Arg Ser Gu Arg Pro Gy Ala Cys Asn Arg

Cys Thr Qu 140 145 150 Ay Val Ay Tyr Thr Asn Al a

Ser Asn Asn Leu Phe Ala Cys Leu 155 160 165 Pro Cys

Thr AAngtlyd 4y enBapciey a@APtCRUs G ey oSeroPe gna@ywlian
cells,lzgmégfgiggoex 555%& sHilg ABG1 &S, Thr cAkacihe GdulY Sor

Lys Pro dy Thr Phe 185 190,195 Arg Asn Asp Asn Ser
death xegepfer geness 2094 B EpBIREO*rhr @y 200 205 210

Cys Pro Arg Gy Met Val Lys Val Lys Asp Cys Thr Pro

TP e dR) AR WSl Sl Mg B gl
sequentaglyg| to/dheTReatle iragiPtys| agpidte@niethe dFfainpigitor.
250 255 Ala Val Leu He Val Cys Cys Cys He Ay Ser

Gy s g 260,265 270 Asp Pro.Lys Cys Met As
By Wk mepobis FIBiR Y (RG] TR Sl sEt ey to
the EGFBUiAhgoiGlor Brood o AleinGl expeijerdisio Aha déstbAsrcEbtor
agonidd.© Leu 290 295 300 Ser Asn Ala Asp Ser Leu Ser Thr
Phe Val Ser Gu Gn An Met 305 310 315 Ju Ser Gn
Gu Pro Ala Asp Leu Thr Ay Val Thr Val G n Ser 320
825 Till'éOmE’t]@ocﬁlcyf Ciaidl @, GHereys beld lRiatll yePESLM a
. u N CRINE 40 345 Ser. G n Arg Arg Arg Leu
agoms?eﬁo ]?lﬁfrsoARPéL%Ag’ﬁé“ ;PoizP’Seﬁ‘s%dePro 350 355 360 Thr
G u Thr Leu Met Leu Phe Phe Asp Lys Phe Ala Asn H e

yal BRSndfRoBx RnaiRkhe, AR Seh J5fs ASR 1 Brietkihieq

Arg Gn Leu Leu Thr
simultangou8{§ to tﬁ%pEGFR inhibitor and the death receptor

agonist.

6. The method of claim 1, wherein said death receptor

agonist is a DR4 agonist antibody or DR5 agonist antibody.

7. The method of claim 1, wherein said EGFR inhibitor has

the general formula I

7 i
e —J—(Ha)n
N N \R4
YT N
(RYm—- )
F N/
I

wherein:

X is hale or hydroxy;
mis 1, 2, or 3;

each R' is independently selected from the group consisting of

hydrogen, halo, hydroxy, hydroxyamino, carboxy, nitro,
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380 385 390 Lys Asn Gu He Asp Val vVal Arg Ala Ay
Thr Ala Gy Pro Ay 395 400 405 Asp Ala Leu Tyr Al a

wokdchgw1et Lys Trp Val Asn Lys Thr Ay 410 4RGI/UM06/005459
Arg Asn Ala Ser He His Thr Leu Leu Asp Ala Leu Gu
AugnMgine25mré3804385yddoy GriufPugrddeahia dys Qo L@/4shH

\Y; 0, 445 450 S y
A TRt e e e g et Rt 45 et
Ser <210> > 1407 <212> DNA <213>
or eaé% éip?%ééPef%ﬁﬁglﬁ-%éiiﬁgﬁ cEEOR &t cadtagCagti&dat ct a

ggbgtitutonl fggcaghgached@et acRiadtceel gggayEgeadthe group

ggcagec gecac C Aaa 6
Coaonar AL ARSI HOD R o

ggeegagydP gl Cfc@t ats hc€atfgdya cRgdac jodervergtdrccg
2parggeccgogen ﬁggﬁgﬁgccm%ﬂgaﬁﬁﬁa&g O€C30GE4EMted from

250 ctcc cacaag @ccttcaagt
PROCELTHAT Topghobtry S0-crytuty: dgml dueragere-1v1,
agetgeahcc vdt gatewmatdonaat vygcata 360 aaayl ggeac®2H) ,

ﬁgﬁ@ﬁg%e%%atﬁ%ﬁﬁsh&%gggﬂg@ 13! %tlgcgﬁiv‘fc and - (C;-C,

? tctca fagatcagaa cg cctggag cctgtaaccy
GEEAE AT 188 Tt gt catSadtyEOnt dmreant the alkyl
tbgetigetin géot-créatif SQQLGR%QQQCb]I)@:Ior&ﬂdtyCQQBéQltuted by

gggaggagf@% aﬁgﬁgcgéb%‘;cl%%%?ggaa%&?t gaca aJtacaCiggées in R?,

gc aaaccaggaa Ccfttcc
gga?glét gNRﬁcgg%amtgoeaéb?ac%mlttgt;e@dagdg oggat Byt caa

§59uj@§,t Garggatré ol a0QCetky 00Adgacat o080 p tt‘;:Lonal
? aat 700 ca caa%‘g% acataatata tg

gtga °
ACS PEGgT Bt tgeEge ’P{jg% PgtRf with
Qbﬁgﬂl’@gﬁﬂp tget gtvgdetecggctrcagye800tt igiggagggo the same

gacs&eaatiy gcat ggacag ggtgtgtttc tggegettgg 850
gt ct cct acg agggcctggg gct gaggaca at gct cacaa cgagattctg

or eacgrp%la;gg aELaC gdaCt te%tggCE t%nf?gvglsé Sgaglgfg'gagtimido (Cy-

adag 950 ccaggagecy geaga

tLeelEenjgodagg HOOidoagbetrinegaflgggmtagino, 3-
gaa@@gg@:@oaagg&z&gﬁ@oqagmaa %Oéodfé;gﬁyq%ﬂdm 1-y1,
ggg%@@? E&g thtl agggfan?lcr}oga%ggtegnthgtlsCtsetlgc%%g from
halo, -OR®, C,-C, alkanoyloxy, -C(O)R7, and -NR°R®; and wherein
gaid -NHSO,R®, phthalimido- (C;-Cs-alkylsulfonylamino,
benzamido, benzenesulfonylamino, 3-phenylureido, 2-
oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-yl, and R*°-(C,-C,)-
alkanoylamino R' groups are optionally substituted by 1 or 2
substituents independently selected from halo, C;-C, alkyl,

cyano, methanesulfonyl and C,-C, alkoxy;

or two R* groups are taken together with the carbons to which they
are attached to form a 5-8 membered ring that includes 1 or 2

hetercatoms selected from O, S and N;

R* is hydrogen or C;-C¢ alkyl optionally substituted by 1 to 3
substituents independently selected from halo, C;-C, alkoxy, -
NR°R®, and -SO,R®

’

n is 1 or 2 and each R® is independently selected from hydrogen,

halo, hydroxy, C;-Cs alkyl, -NR°R®, and C;-C, alkoxy, wherein
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ctttgacaag tttgcaaaca tcgtgccctt tgactcctgg gaccagctca
1150 tgaggcagct ggacctcacg aaaaat gaga tcgat gt ggt
weawagstogdt 12 00 acagcaggcc caggggat gc ctt gt apQUES2006/005459
at gct gat ga aat gggtcaa 125 0 caaaact gga cggaacgcct
chatxidadancéet et gyatsagdcRt ggayges 18090 apgarggatiga

gagacat 9ea ﬁga9&&9%g%uBEE§%EEHHg 16htpgt &gaa y13aPected
tCatctactt agaagatgge acaggctctg ccgtgtectt

t ct ggaaagt
iamglg%jégt Ga- Gy 0sNBRap 1988 4 £P-Rp nd pRT <213>
Hono sapiens <400> 5 Met Gu Gn Arg Ay Gn Asn Al a
R' is Broddl er Al @t3enyd yR'Al vheAregnlRE 16 BBitapenapy FHi-§< @ikyl
BhOs a8 QuBLO: Gtk A A8, Alos Ay Pigs20 25 30
y Leu g Val Pro LysS r Leu Val Leu Val Val Ala
Ala Val 35 40 45 Leu Leu Leu Val Ser Ala Gu Ser Al a

eu lie Thr .G n. As 0 Leu. r ) n,
Rra ariearaprd o6 R Ty etk d aaiid ol Sl e

N- (3-Sgryn@lehehyl L et 1Ops sPp ondihex@eyheis) H4 SIudna zgkinagige -

gsp ig 8_5r 90 Gy Arg Asp Cys He Ser Cys Lys Tyr Ay
n p Tyr Ser Thy 95 100 105 Hi s .Tr n, Asp.Leu Leu

Bhe B TEEOR §E e thr  APESES E?]&dl%é?[fsnhf%ﬁlf &rts
Tarce@W. A u Val Gu Leu Ser Pro Cys Thr Thr Thr Arg Asn
Thr 125 130 135 Val Cys A n Cys Gu Gu Ay Thr Phe
Arg Gu Gu Asp Ser_ Pro 140 145 150 G u Met %% Arg
BPs Cyke MFIPRr o8 Lo 1pr Bhar g asp iNe P TS 1 69
fragmd®5 dgy sh¥aboFpesimeCys Jiky reoTep Ser Asp He Gu
Cys Val His 170 175 180 Lys Gu Ser Gy He He He
Gy Val Thr Val Ala Ala Val Val 185 190 195 Leu H e
VAl ATheVabt®he ofalcleys 1§s wiereipusaid Apogll F8A 1y s

fragment comprises the extracellular domain of the polypeptide of
SEQ ID NO:1.

12. The method of claim 1, wherein said death receptor
agonist is an Apo2L/TRAIL polypeptide variant having at least
about 90% amino acid sequence identity with the extracellular

domain of SEQ ID NO:1.

13. The method of claim 10, wherein said fragment comprises

amino acids 114-281 of SEQ ID NO:1.

14. The method of claim 12, wherein said Apo2L/TRAIL variant
has at least about 95% amino acid sequence identity with the

extracellular domain of SEQ ID NO:1.

15. The method of claim 13, wherein said Apo2L/TRAIL fragment
comprising amino acids 114-281 of SEQ ID NO:1 is linked to one or

more polyethylene glycol (PEG) molecules.
16. A method of treating a proliferative disorder in a

mammal comprising administering to said mammal Apo2L/TRAIL and an

EGFR inhibitor.
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200 205 210 Vval Leu Pro Tyr Leu Lys Gy He Cys Ser
Ay Ay Gy Gy Asp 215 220 225 Pro Gu Arg Val Asp
woe@eBga015er G n Arg Pro Ay Ala Gu Asp 230 2BGI/RE06/005459

Asn Val Leu Asn Gu He Val Ser He Leu Gn Pro Thr

3n Yak a&&%@ﬂaia&hmﬁ Wheir81i & ¢k M RPGRL/VRATIGahd an
a G.u ProTr €| 60 265 270 Val Asn Met
EGFR lgnﬁbgéorﬁ‘ 5 et TrEst éllMu PELEGF eu Gu Pro 275
280 285 Al a Glu Ala Gu Arg Ser Gln Arg Arg Arg Leu
Leu Mk Reondd %@%@aza51§0%hé§e19 36 VpBsR /BeorThis
G u Thr Leu % p Asp 305 310 315 Phe
adminigigred PYIQF ‘%ll S?’?‘% & A§Bl%361?°rTrp Gu Pro Leu Met
Arg 320 325 330 Lys Leu Gly Leu Met Asp Asn Qu He

Jl)&ré/ S V'ﬁqe .ﬂe]a%hl‘g.s aﬁ}]nul l% 1%4§aA!iaE% %%b?tér is
admm@@erv@lpm Ey»ssarhcﬂ @@W@A%p Al a Ser VaI Hi s Thr
Leu Leu Asp 365 370 375 Ala Leu Gu Thr Leu Ay Gu

He G.,u 380, 385 _390Asp,. Hi s Leu

th0 &5 eefod prydepliol PRI Potd AP Gty ACH S05
disordd@0i40&ader . ASp Ser Ala Leu Ser 410 <210> 6 <211> 440

<212> PRT <213> Honp sapiens <400> 6 Met Qu G n Arg

Gy Gn Asn Ala Pro Ala Ala Ser Gy Ala Arg 1 5 10 15

%ys Arg peshey pipredadiny2 P g7hargin Bl aFachngIL? 9§ Lpcted
from tiNedgPb@p Ztbnd s80néd &f F%l'n&lAF- geMal 14N chyigeF Nrndresmval

Leu Val Val Ala Ala

cell luhg cancer, colon cancer, colorectal cancer, and pancreatic

cancer.

22. The method of claim 21, wherein said cancer is colon
cancer, colorectal cancer, small-cell lung cancer or non-small

cell lung cancer.

23. The method of claim 16, wherein said EGFR inhibitor is

a compound of the general formula I:

7
, JT—(RS)"
F‘\N X

R4
Y SN
(RYm—r
L~ N)

wherein:

X is halo or hydroxy;
mis 1, 2, or 3;

each R' is independently selected from the group consisting of
hydrogen, halo, hydroxy, hydroxyamino, carboxy, nitro,
guanidino, ureido, cyano, triflucromethyl, and -(C; -C,

alkylene) -W- (phenyl) wherein W is a single bond, O, S or NH;
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35 40 45 Leu Leu Leu Val Ser Ala Gu Ser Ala Leu He

Thr Gn Gn Asp 50 55 60 Leu Ala Pro G n Gn Arg Al a
WOR@eMBWIE N G n Lys Arg Ser Ser 65 70 75 Pro BeF/US006/005459

Gy Leu Cys Pro Pro Gy His Hs He Ser Gu Asp 80 85

or eac?pRGTyhs A&geloﬂgdéfgcgygs@l&@te&@ow? 'LEBHd @ﬂc@é%f@p [yr
r e S eu
R R, SRS srg 0 B S e b (R O
@ms:l.s&un@eof °o 693 ,ThNRGI'I*Hs The (ARG, AsWHoRﬁr 10G( 30,
Val u Thys o n
L2k @4& 50 e 955& Q@, agc%’loz{ E@%ﬁeg) ng Ei%
}FW?IC&%VI eysRPr & Ay RS y- Wet Ox/gtNR{ é rl@01f65‘3£%t% rom
%%e:??ﬁn@smgfﬁhoglﬁogr pyls.e:m/%s_aoll:i £-18-piLysaMal-1HyS ,
u er
ARl AR VA v SR8 T 105 o ThRv e Febaaly
Seendyo @hynt?ffh,r tPregyAbal Bery1Pr 6: s aBeeny?00 2205 - 280 C,
amlig%)%&swké@ma%ﬁel@iy \é%a Ua}{ sg%lewﬁle@eﬂlatﬁ@lalkyl
BRtetisE EBUR Tr poﬁy§‘q_c%/sN§5’é:i 239 %&%&élleﬁu%‘i}t%ﬁd by
beel doyshey Ik Gudsbetudtts Gyl Ghy ﬁlwlAﬁ\plBtoea% R®,
€] al d sy Al a
a0 AR R B optIBa i, e PR Y 3 SE2 R
Premseu a0invir e ithithg alkel "Riet27s CZJSGSEQ@SOQZHOI@h

Qs dMtueGty Mad égtrio%m}?r@m@tat@wd Fis}p nEhG @LyRNalNlth
90 295 300 n Met_ Leu Ser

ERT P BB D AR S0ET TS 87 To B areAr b e same
Gurbdir gtAmg Arg Leu Leu Val Pro Ala Asn 320 325 330

or each R' is independently selected from -NHSO,R®, phthalimido- (C;-
C,) ~alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-
phenylureido, 2-oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-y1,
and R'-(C,-C,) -alkanoylamino wherein R'® is selected from
halo, -OR®, C,-C, alkanoyloxy, -C(O)R’, and -NR°R®; and wherein
said -NHSO,R’, phthalimido- (C;-C,~alkylsulfonylamino,
benzamido, benzenesulfonylamino, 3-phenylureido, 2-
oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-yl, and R'-(C,-C,)~
alkanoylamino R' groups are optionally substituted by 1 or 2
substituents independently selected from halo, C,-C, alkyl,

cyano, methanesulfonyl and C;-C, alkoxy;

or two R' groups are taken together with the carbons to which they
are attached to form a 5-8 membered ring that includes 1 or 2

hetercatoms selected from O, S and N;

R?® is hydrogen or C,-C; alkyl optionally substituted by 1 to 3
substituents independently selected from halo, C;-C, alkoxy, -
NRR®, and -SO,R° ;

n is 1 or 2 and each R’ is independently selected from hydrogen,
halo, hydroxy, C;~C¢ alkyl, -NR®R®, and C,-C, alkoxy, wherein

the alkyl moieties of said R® groups are optionally
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35

Gu Ay Asp Pro Thr Gu Thr Leu Arg G n s Phe

Asp Phe 335 340 345 Ala Asp Leu VaIg Pro %e Asp ng
waeEe/BwWiPro Leu Met Arg Lys 350 355 360 Leu GP@TI/LI82006/005459

Met Asp Asn Gu He Lys Val Ala Lys Ala Qu Ala 365

&&t&%ﬁté\a ayChy tbi 3 AlgtAspefhs imlecPpderhly Ml eCEGOH

3
fgﬁqrmy %&10 éf—#hﬁ%o%?&ﬁ“%/‘isﬁi%ﬁéyiég M0 305 Leu QU
eu dy Gu Ar
R is agbiaTs SR el Laheter & G E%ég%a ot ?Sralkyl
ﬁéoaoqaulﬁ yurhsil tAkad 425 83 435 ;e@p Ser ;owPaRR/m Ser

24. The method of claim 16, wherein gaid EGFR inhibitor is
N—(3—ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine.

25. The method of claim 16, wherein said EGFR inhibitor is

Tarceva™

26. A method of treating cancer cells, comprising exposing
mammalian cancer cells to a synergistic effective amount of death

receptor agonist and EGFR inhibitor.

57. The method of claim 26 wherein said death receptor

agonist is an anti-DR5 or anti-DR4 receptor monoclonal antibody.

28. The method of claim 26 wherein gsaid death receptor

agonist is Apo-2/TRAIL polypeptide.

29. The method of claim 26 wherein said cancer cells are
exposed to said synergistic effective amount of death receptor

agonist and EGFR inhibitor in vivo.

30. The method of claim 27 wherein said death receptor

antibody is a chimeric antibody or a humanized antibody.

31. The method of claim 27 death receptor antibody is a human

antibody.

32. The method of claim 26 wherein said death receptor
agonist is an antibody which cross-reacts with more than one Apo-2

ligand receptor.

33. The method of claim 26 wherein said cancer cells are
colon cancer cells, colorectal cancer cells, small-cell lung

cancer cells or non-small cell lung cancer cells.
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34. The method of claim 26 further comprising exposing the

cancer cells to one or more growth inhibitory agents.

35. The method of claim 26 further comprising exposing the

cells to radiation.

36. The method of claim 27 wherein said DR5 antibody has a
DR5 receptor binding affinity of 10° M to 10 M.

37. The method of claim 26 wherein said death receptor
agonist is expressed in a recombinant host cell selected from the

group consisting of a CHO cell, yeast cell and E. coli.

38. The method of claim 26 wherein said EGFR inhibitor is

Tarceva .
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