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orderly or controlled form of cell death ig often referred to as

25 "apoptosis" {[see, e.g., Barr et al., Bio/Technology, 12:487-493
(1994); Steller et al., Science, 267:1445-1449 {1995}]. Apoptotic

cell death naturally occurs in many physiological proc¢esses,
including emwbryonic development and clonal selection in the immune
system [Itoh et al., Cell, 66:233-243 (1991)].

30 Various molecules, such as tumor necrosis factor-alpha (VTNE-
alpha™), tumor necrosis factoxr-beta ("INF-beta'" or "lymphotoxin-
alpha”}, lymphotoxin-beta {("LT-beta™), CD30 ligand, CD27 ligand,
CD40 ligand, 0X-40 ligand, 4-1BB ligand, Apo-l1 ligand {(also
referred to as Fas ligand or CD®5 ligand), Apc-2 ligand (also

35 referred to as Apo2L or TRAIL), Apo-3 ligand (also referred to as
TWEAK) , APRIL, OPC 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

\
("TNF"} family of cytokines [See, e.g., Gruss and Dower, Blocd,



Med., 188:1185-1190 (1998); W98/28426 published July 2, 1998; 10

W98/ 46751 published October 22, 1998; W)Y 98/ 18921 published May 7, 1998;
Moore et al., Science, 285:260-263 (1999); Shu et al., J. Leukocyte Biol.,
65: 680 (199@9200@9&9@ der et al., J. Exp Med., 189:1747- PY3AISEODYOGFH39
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produce a natural soluble form of the polypeptide, through

25 enzymatic cleavage of the polypeptide’s extracellular region
[Mariani et al., J. Cell. Biocl., 137:221-229 {1997)].
Crystallographic studies of soluble forms of ApoZL/TRAIL reveal a

homotrimeric structure similar to the structures of TNF and other
related proteins [Hymowitz et al., Molec. Cell, 4:563-571 (1999});
30 Hymowitz et al., Biochemistry, 39:633-644 (2000)]. Apo2L/TRAIL,

unlike other TNF family wmembers however, was found to have a
unigue structural feature in that three cysteine residues (at
position 230 .0of each subunit in the homotrimer)} together
coordinate a zine atom, and that the zinc binding is important for
35 trimer stability and biclogical activity. [Hymowitz et al.,
supra; Bodmer et al., J. Biocl. 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

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



10l nvest., 104:155-162 (1999); Walczak et al., Nature Med., 5:157- 163
(1999); Keane et al., Cancer Research, 59:734-741 (1999); M zutani et al.,
Clin. Cancer Res., 5:2605-2612 (1999); Gazitt, Leukem a, 13:1817-1824
(1999); Yuwsexzoad/esseifancer Res., 60:2384- 2389 (2000); CPCHHESFOVEWSEL al .
Proc. Natl. Acad. Sci., 97:1754- 15 1759 (2000)]. In vivo studies in
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be also, Nagata, Nature Med., €:502-503 (2000)). It is believed that

certain recombinant ApolZL/TRAIL preparations may vary in terms of
30 Dbiochemical properties and biological activities on diseased

versus normal cells, depending, for example, on the presence or

absence of a tag melecule, 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-
35 386 {2001)]. . '

The TNF family ligands identified to date, with the exception

of lymphotoxin-a, are type Il transmembrane proteiys, whosgse C-
terminus is extracellular. In contrast, most receptors in the TNF

receptor (TNFR) family identified to date are type I transmembrane



a receptor for Apo2L/TRAIL is described [see al so, W98/51793 publ i shed
Novenber 19, 1998; W98/ 41629 published Septenber 24, 20 1998]. That
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as Apo-2; WRM0DE/RI0TFRG, Tango- 63, hAP08, TRICK2 or Kl LLERT{USZ060M56T et
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Walczak et al., EMBO J., l§:5386—5387 {1997}; Wu et al., Nature
Genetics, 17:141-143 (1997} ; W098/35986 published August 20, 1998;
25 EP870,827 published October 14, 1998; WO98/46643 published October
22, 1998; W0%%/02653 published January 21, 199%9; WO093/09165
published February 25, 1999; W029/11791 published March 11, 1999].

Like_DRé, DR5 is reported to contain a c¢ybtoplaswmic death domain
and be capable of signaling apoptosis. The crystal structure of

30 the éomplex formed between Apo-2L/TRAIL and DR5 is described in
Hymoﬁitz et al., Molecular Cell, 4:563-571 {(19989).

A further group of recently identified TNFR family members
are referred to as "decoy receptors, ¥ which are beiieved to
function as inhibitors, rather than transducers of signaling.

35 This group includes DCR1 (alsc referred to as TRID, LIT or TRAIL-
R3) [Pan et al., Bcience, 276:111-113 (1997); Sheridan et al.,
Science, 277:818-821 (1997); McFarlane et al., J. Bicl. Chem.,
3_3:55417—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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199%) 4: 27 B §ggﬁogﬂorﬁ0@§ al gert Gk tarRavpRacalt iRedde s | hav@o B i HOWiFg3- 232) .
EGER  ov re55| 0 as been assoc gvggmognog@ ;in A
nunber é?f‘-EﬁLﬁc?éfﬁréﬁﬁ%erssee'l fict udi ﬁ 5@%%8\9'” #’ﬁbglgsrr% |Fsta S.,
over expeessiadh ek aunprs .EGERuhAS . bé@h 2557 8f & ed-3R° ¥R eHor esi st ance

and a po?rr p&a%’}%shgg(L%' ggg @4(} (2601 Cancand&es=t1899; ‘P 2atilgrdweal e et

s the Growth of Patient Derived
Abstract, 24

to DR5 (TRAIL- Receptor 2) Suppresse

35 Gastrointestinal Tumors Grown in SCID micg”,

International Congress on Monoclonal Antibodies in Cancers, Aug.

1, 2002, Banff, Alberta, Canada; WO 03/038043 published

29-Sept. o
Tn addition,

May 8, 2003; WO 03/037913 published May 8, 2003.
certain antibodies having cross- -reactivity to both DR4 and DR5



SUMMARY The present disclosure provides nmethods of enhancing apoptosis in
mammal i an cells, conprising contacting said cells with an effective anpunt
of a death receptor agonist and an EGER inhibitor. Optionally, the death
receptor agonist is Apo2L/ TRAIL pol ypepti de. In one aspect, there
I's provided a nethod of enhanci ng apoptosis in one or nore mamual i an
cancer cells, conprising ex 1N ki arpscpaeant ol252, PROvitro, to a
syner geceRtOTEf ALY PGER a%ﬁfr?tgg% %e%?ﬂg?gcept org agoni st and EGFR i nhi bi tor,
wher ei; Bs8ai duean@er 2¢@1)l s are selected fromthe group consisting of

smal | -cel | _| ung cancer,sCehk Srvn @amstgl 6f catthbkingsy 2388nEBFiTel I's, colon

cancer cel F%’f colorectal cancer_c S, anghr et fs-ranBCcdnoBR] i S|
I n oneecaspests, EerPERIERHTH AR ealgiéu'seg‘cg%%'oﬂ}gél_h?ngo%@) EGFR
i nhi bifﬁsﬁf:eﬁ-&fi bhe Dirnuf aCior.c Opfing Gakl Bifbnt 2£5F°Treati ng cancer in a
mamal , _consi s i{,\ Qf 2. SYPerH-gEbC(BIFBCt cvesmmpdnPoveT AFYREERAI L and an
EGFR PRAFBTtor —wfgrerer'n— erer T sal g%aéo ﬁk’%ﬁlﬂm"\‘ iy istes1ayi peLpci ds 114- 281 of
SEQ | BubOvdgese . aCt¥aghABntS? 'eg chl nguces ? %Btﬂéc':%/’é% one or nore
manmmal,i,an, SAneer (sedi)s. wallach,| rTTUﬁeLh%ﬁé’é’cF?dtW I§7$:ﬁlilt ed a use of a
deat h T&cept or s Lbady ardaani EGERsE npdsisEo he manuf acture
of a MBIt %?g#}&t%%egtgig%g cancer in a mammal, consisting of a
syner gi2e0bk- ef f ecti ve anount of death receptor agonist antibody and an
EGFR i nhi bit or, whergi Gy faipdc8gpnketemix bEdyR] ndlecas mepbpt 0SF s Fh one or
more manmelPARTancer cells. . £ | Qthekaerbodiapitorst hehéchar e
provi dagenst Hodesine tFRRTe f TS é’ersgorsuch as % el ek Dt Ao TBMIRk,
conprisi-Ry agdiiiast erdieg t ons el vaAFal IZRY S f Tt _\?e amount of deat
receptor ago i st f&gvggig@flgfi Nithet OFecdptotrar ttyeicakbpdioRERTS, Ythere are
provi d8F artrecl es of manufacture ﬂqggkii%shggég@j e hordinerBpadoh TRAI L
pol ypesddcddiantigandERERENRI bF T8 useful for the t;@gﬂt MeNL,9f e iRk OUS
pat hol Quieal di seedesor famid ynor e WHEFEul ar Enbodiments, byt wit hout
limtations thereto..thergear enar ovivdeditdie ¥oldsen rdp™&ienpl ar jﬁ‘ls
conposTit :} azyrr_etﬁods: 1.e A fENRd: of e némafriagg apaptowiss in one
OF NDr actiiBmEAPR aRTIIEFE, 2 GREFFST n “eXpos] ng t%: d cellsehen@ncetddctive
anount ; 9fcideat i aeept areligdal s PTRAHTEXFR FPnhiBFt &7

. kinase/Bkt . pathway) . Members of

been directly

pathway) and survival (the PI3

this family, including EGFR and HER2, bhave

implicated in cellular transformation.

A number of human malignancies are associated with aberrant
ession of EGFR and/or overexpression of its sp
(Gullick, Br Med Bull

or OVerexpr . _ ecific
ligands e.g- transforming growth factor « =
1991, 47:87-9%B; Modijtahedi and Dean, Int J Oncol 1954, 4:27 —GF;
salomon et al., Crit Rev Oncol Hematol 1995:;19: 183-232}). E

i i is in a
rexpression has been associated with an adverse prognos

ove ' |
i es
number of human cancers, including NSCLC. In some instances,;

tumor BGFR bhas been correlated with both

erexpression of . .
o et al., Anticancer Res

chemoresistance and a Ppoor prognosis (Lel

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

SUMMARY
of enhancing apoptosis

7 oresent disclosure provides methods N
iy tacting said cells with an

in mammalian cells, comprising con
effective amount of a death receptor ag )
inhibitor. Optionally, the death receptor agomist 1s Apo2L/TRAIL

polypeptide.

onist and an EGFR



2. The nethod of paragraph 1, wherein said cells are exposed sequentially

to the death receptor agonist and the EGFR i nhi bitor. 3. The
nmet hod of paragraph 1, wherein said cells are exposed to the EG-R
inhibitor prior to being exposed to the death receptor agonist. 4,

The nmethod of paragraph 1, wherein said death receptor agoni st conprises
Apo2L/ TRAI L pdt ype gsnegh there is provided armethest ¢fornhencipg apeptegi il onavher ej n
sai d cel hforahRnfXREEnct Balld aneously to the EGFR inhibitor and the death
recept or agoni.st. . 6. The net hod_ of paragraph 1, wherejin said death
r ecept or “3BHYRE gxposingymammaban; cancet gl JHrHRS 8 gaReeista rtfasieg
f?. Thfa matiboat aff depdy RgeAEhagonisnaad ;EiGFlEﬁﬂlﬁ)iEh%érﬁiﬂi fid emchagellk ke gener al

ormul a 06/ 089015PCTNS20 0054 1]-(R3)n R4 erein: Xis
el o or RSlerehfomang Bl 2or R R Tobd cob S8 S omerstli Bt e
f r om t he cgeeugellsosrdimsedamaer @ilsppthregamanteaicolls, hyd pancyeatiopdn@x yehi no,
carboxy, nitro, guanidino, ureido, cyano, trifluoronethyl, and -(Cl -C4
al kyl ene) - W (phenyl ) wherein Wis a single bond, 0, S or NH, 10 or each
R7- is i ndepeHHONE|dpped) theareds frovideDd aamy ofl ADV2h IRAILs ahd tdnt BGIR by
cyano, wWiagHion fi%hé asietestessd rom the group consisting of R5, -ORE, -NR6
R6, -C(O)R7, - ?,. -QC(0) R6, .cyano, A and -YR5; R5 is Cl-C4 alkyl; Rc is
i ndependé’r?ﬁcﬁm\éﬁﬂidﬁqt‘% C%%ferli# 3 pagmmal, coppispe ofrewpereishciaiegiyéct ed
f r om 15pameunntdofn ¢ypolD/TRWIL and oy EGHR ditibitord -wWierdh pRaIA A P2 LTRAIL

comprises amino acids 114-281 of SEQ ID NO:1 or a fragment thereof which

induces apoptosis in one or more mammalian cancer cells.

In one aspect, there is provided a use of a death receptor agonist antibody and
an EGFR inhibitor for
the manufacture of a medicament for treating cancer in a mammal, consisting of a
synergistic effective amount of death receptor agonist antibody and an EGFR
inhibitor, wherein said agonist antibody induces apoptosis in one or more
mammalian cancer cells.
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i mdazol -1-yl, 4-pyridon-l-yl, -(ClL -C4 al kyl ene) (CO211), phenoxy, phenyl,
phenyl sul fanyl, C2-C4 al kenyl, and -(Cl-C4 al kyl ene) C(0) NRERG; and Y is 8,
SO, or 802; wherein the alkyl noieties in R5, -OR6 and -NR6R6 are
optionally substituted by 20one to three hal o substituents and the al kyl
noieties in R5, -ORE and -NRERE are optionally substituted by 1 or 2 RO
groups, and_wh e| n al aal cgupsdddimgnts are
optionally B f‘“f lﬁm%:’ Sme 4?% 0 or%@gﬁa Og%&ghgdg’%%n tﬁat t. WO 8

het er odit=rsieas esurbt aatqmﬁﬁd 9 2 mamRde ES’E%WJE&HQa?%‘fﬁmogrteééBﬂ 51 is

' ”depe%f‘dlwawla%%@&&&w DHSPRE qebthatéciptor( §fenist and an

C4) - al kyl sul f onyl am no, benzam do, benzenesul fonyl am no, 3- phenyl urei do,
2- oxop’fgk—’fpollinﬂi”i’l”? *yl, 2,5-dioxopyrrolidin-1-yl, and

RLO- ( C2- C4) Emlskanioyt anbodindrdse fhRye| are drevided 3Hhol6RaPd, - ORE, C2-C4

gLfﬁg%ﬁ@g E%‘? % 7k1@@onyﬁe§5£mg,a® gfmehgbmmL- DBARIRAS de and

al kyl sul f m no ben am no,
3- pher? FERIGRREPL G IR fgﬂ1¥ € JrreamEny; |x%,5>}rgr8%i§gl n- 059 .
RuL( Caisrdetkkanoyl am no Rl groups are opti onal |y substitut ed by 1 or 2
substi tuents, 'ni%ggﬁl@?c%ié’r m%gnfzgpnﬂnhﬁ'ﬁth@t-%i&]akybns cyano,

met hanesul fon wo . Rl ups..ar ' ether with
t he caffdiesor ot%’ﬁecﬁr? f?é‘}?"éfiﬁ g‘i‘%c%%]c?‘ciwmﬁor qu‘oaft% %eoarfﬁé’ésrel g&tb%gng t hat
i ncl udeasi heﬁhozi’s-het eroatons selected from0O, S and N, R? is hydrogen or
Cl-05 al kyly {R&ﬁlcldyoﬁugﬁdﬂditr@dagﬁ oéiDs &nsbbbstbiuﬁﬁémhmﬂﬂmdently

sel ected from Cl-C 4 alk %a % % 1g0r 2 and
each FER}1S.| RERRFERdBALTIPEePacPRY 5% %f&’r 8Geh. haro, bydroxy, Cs-Cs
al kyl , dedNrtheecepbrChgSdi =t lkory ECHR ermiibitex-al kyl noieties of said R 3
groups are optionally substituted by 1 to 3 substituents independently
sel ected from hal o, Cl-C4al koxy g r]l SO&R dand R 4 is azido or

- (ethynyl ); R Tth@P@QﬁpP’égraP§1hW%’b g7 s@%&é Hky! optional |y
subst i tdihde Dy 1hy€Es @Ry, dea®R%atept MRBIgenist and thegECHMErREIRBH of paragraph
7, wherein said EGFR inhibitor is

N-(3 et hynyl phenyl) 7- hi s(2- met hoxyet hoxy) - 4- qui hazol i nam ne. 9.
The met hod &fT‘mm@t@ﬁﬂch?ﬂﬁa"ﬁgf%ér‘é‘i‘%e‘gé?‘acﬁé‘—"%? ?’Wﬁ? r{?or is TarcevaTm

10. The,dret:kped af b pafragf aphtd  basher einvssdi i AposhTRAISCEP'S°Ta fr agnent of

t he polgg&lptl de of SEQID NOI. 11. The nmet hod of paragraph 10,
wher ei fi ApO2UTRAI L fragnment conprises the extracellular donmain of the
pol ypepti de of

4. The method of paragraph 1, wherein said death receptor
agonist comprises ApoZL/TRAIL polypeptide.

5. The method of paragraph 1, wherein said cells are exposed
simultaneously to the EGFR inhibitor and the death receptor

agonist.

6. The method of paragraph 1, wherein said death receptor
agonist is a DR4 agonist antibody or DR5 agonist antibody.

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

the general formula I



SEQ ID NO I . 12. The nmethod of paragraph 1, wherein said death
receptor agonist is an 2po2L/ TRAIL pol ypeptide variant having at | east
about SO% am no acid sequence identity with the extracel |l ul ar domai n of
SEQ | D NO. WD 2006/089015 13. The method of paragraph 10, PGEERZ060GSE
fragnment conprises amno acids 114-281 of SEQ ID NOI. 14. The
nmet hod of paragraph 12, wherein said Apo2kF | L é/ari ant has at | east
about 95% ami no acid sequence identi t{vvi h the®¥racel | ul ar domain of
SEQ ID NO | 15. The method B r ph 13, wherein said
Apo2LJTRAIL fragment conprising am no &cids 1182281 of SEQID NO1 is
| inked to one or nore pol yet hyl en I (PEG nol ecul es. 16. A
nmet hod of treating a proli feriatiwe}’l sord®r in a manmal conprising
adnini stering to said mammaf® BpapL/ TRAI L _and an EGFR i nhi bitor.

17. The nmet hod of paragraph 16, I'™N“Sai d Apo2L/ TRAIL and an EGFR

i nhibitor are adm ni stered sinmul taneousjy. 18. The net hod of

par agraph 16, wherein said Apo2UTRAIL is adm nistered prior to said EGFR

i nhi bi t@erein: 19. The nmethod of paragraph 16, wherein sai d EGFR

i nhi bi tor. s admipisiered prior to said Apo2L/ TRAIL. 20. The net hod

of par agrlap 1 \r;%]erhé’ihn }glgaii d proliferative disorder is cancer. 21.

The t hod qf par aﬁgraph 20, wherein said cancer is selected fromthe group
m ig 3

consi sting of Shrall - del | | ung cancer, non-small cell lung cancer, colon

cancer, cqlorectal .cancer, .and pancreatic n . sriad- o N€ net hod of
par agr a‘iﬁcq?%, W&Pgﬁﬁe%%n LT e %%?“6 r?%%aﬁ%%iﬁ co%f:bsri_:elcg al” cancer,
smal | -cel | |wdyocancdralonr hotrasnal hy e fvamdRg: CRTeerY. 11tro, 23 The

net hod of pagagriapho lGirewhsrl edyansai deHGRBrionbi B, 0End s- @ compound of the
general for n;—','ljikaylleiae) -W-{phenyl) wherein W is a single bond, O, 8 or NH;

10 or each R* is independently selected from R’ and C;-C, alkyl
substituted by cyano, wherein R® ig =zelected from the group
consisting of RS, -OR, -NR® R®, -C{O)R’, -NHOR®, -OC(O)RF,
cyano, A and -YR®; R® is C,-C, alkyl; R® is independently
hydrogen or R®; R’ is R®, -OR® or -NRR® ; A is selected from

i5 piperidino, morpholino, pyrrolidino, 4~R5—pipexazin—1—y1,
imjdazol-1-v1, 4-pyridon-i-yl, -(C; -C4 alkylene) {CO2H),
phenoxy, phenyl, phenylsulfanyl, Cp-C, alkenyl, and -(Ci-C,
alkylene) C{O)NR’R®; and Y is 8, SO, or SO0;; wherein the alkyl
moieties in R®, -OR® and -NR°R® are optionally substituted by

20 one to three halo substituents and the alkyl moieties in R°,
-OR® and -NR°R® are optiomally substituted by 1 or 2 R’
groups, and wherein the alkyl moieties of said optional
substituents are optionally substituted by halo ox R’, with

the proviso that two hetercatoms are not attached to the same

25 carbon atom;

or each R* is independently selected from -NHSO.R®, phthalimido-(Cyi-
C4) —alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-
phenylureido, 2-oxopyrrolidin-l-yl, 2,5 ~dioxopyrrolidin-1-v1,
and R™- (C,-C,) -alkanoylamino wherein R is selected from
30 halo, -OR®, C,-C, alkanoyloxy, -C(O}R’, and -NR°R®; and wherein
said -NHSO,R®, phthalimido-(C;-C4-alkylsulfonylamino,



H (133)n 1:14 (1:11) m-+ wherein: X is halo or hydroxy; 5md, 2,
or 3; each Rl is independently selected fromthe group consisting of

hydr ogen, hal o, hydroxy, hydroxyam no, carboxy, nitro, guanidino, ureido,
cyano, trifluoromethyl, and -(Cl -C4 al kyl ene)-W (phenyl) wherein Wis a
single bond, 0, Sor NH 10 O each R is independently selected fromR9

and Cl-C4 agﬁyl sgbs e}nlgeg%éﬁf &Qina\h@-@:hanmzf&&:el geted fromthe

group consi . _I\y_—idgg 0 ,- cyano, A
and - YRs; Rsxmwr@mlmra-lwl R6°1 dsw?‘ﬁ r;\Ld}eiﬁ Iy Fydr oge% ggé{)-Bﬁ if is Rs,

-ORG or - NRgBE.m yAuhfns al*egesps Bpe d@mmﬂﬂﬂi&’ﬁ?ﬁ#‘p‘ﬁ%lhﬁfn& °Py? rol i di no,

i m dazol -1 -yl o citlk ¥repehal £0R14d,, apkenoxy,

phenyl , pheﬁ %rd'ltg Iﬁ{fpé&ae?t(klgllse?é Cl-C4 al kyl ene) C(0) NR6R6; and
Yis S, SO cp&ncsmethmseﬂtfmﬁé dk ‘?ﬂ)?‘ 9 in Rs, -OR6 and - NR6R6 are
optional Iy substituted by 20one to three hal o substi tuentgi %}he al kyl
noi eti @ Lo B8, grddBE anel sAWRGREoasdmesp i bR A STRSPEF tft & ¥r 2 RO
groups, and vvher(?;%[:‘}}El q%gl gog.@ h@&b@fessa:lmhgopha’ortaiclsdbstli to¥efit s are
optionally 80b<t ed hal .o

Jhe proviso that two
het er oatonshﬁ%f%f’m%ﬁ%?éféifdt Sr?‘h sarre tggfzar bon atom O each 121 is

i ndependent|ly sel ected from - NHSO212 ht hg:{a q]gce(d(:%g
c4) - al Rﬁlmh&&gﬁmnocl“&néwjdé’?tb e§urT onyl am n - henyOJrel do,
2- oxopyrrol g%éklltughts Zirbdetiendepyly eldldrned- gnom Grc. a1

R'-(C2-C4)-al j(@no msngsv\herel n R is selected from 30hal o, -0R6, C2-C4
al kanoyl oxy O%ﬁg ahd -NR6R6; and wherein said - NHSO2RS,

pht hal Inmlgol (oglz anda leka¥:5zts %Lf::?snwn%%&?dently selected from hydrogen,
halo, hydroxy, Ci-Ce alkyl, _NR°R®, and C;-C, alkoxy, wherein
’ r
" the alkyl mo::.et:a.es of said R® groups are optionally

substituted by 1 to 3 substituents independently selected
from halo, 3-Ca alkaxy -NR°R®, and -SO,R; and,

R* is azido or -{ethynyl) —-R11 wherein R* is hydrogen or G- Cg alkyl
&
optionally subst:.tuted by hydroxy, -OR®, or -NR°R°.

8. The method of paragraph 7, wherein said EGFR inhibitor is
N- (3-ethynylphenyl) -6, 7-bis (2-methoxvethoxy) -4-guinazolinamine.

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

Tarceva .

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

11. The method of paragraph 10, wherein said Apo2L/TRAIL

fragment comprises the extracellular domain of the polypeptide of

SEQ ID NO:1.

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

domain of SEQ ID NO:1.



benzam do, benzenesul f onyl am no, 3-phenyl nreido, 2-

215-di oxopyrr01id3.n-1-yl, and 121-(C2-C4)- al kanoylam no it' groupsare
optionally substituted by 1 or 2 substituents independently selected from
hal o, -C4 al kyl, ayano, nethanesul fonyl and C al koxy; or two Rl groups are
taken together with the carbons to mhich.thqﬁ are att ched to forma 5-8
weat hered ri g Thearethod of prIagrarn Hh Whersasaid FRIBAE °ABPE & ed from 0, S and R
R2 is hydrgesidyr 1 Q264 & kyd wpt¢onal |y substituted by 1 to 3
substituents independently selected fromhalo, C-C4 al koxy, - NRERE, and
-S02115 ; nis 1 or 2 and each R3 is indepengiﬁé&ﬁ selgcted from hydr ogen,
hal 0, hydr oxy4. Thermghog|okpgragrapy1 peerelsgidApo IP™ wherei n the al kyl
noi et i e529fa:Sak 4 tRB QoS ani e apld crahéycesubsttiitutvednbyrel to 3
substituents independentl ted..from hal o, d -C4al koxy, -WORE, and
-302R; ﬁﬁg?w %ﬂﬁfgd%Fl6n5%-§%é?ﬁ§ﬁ§fY-Rfl wherein RI1 is hydrogen or
P3.-Cc optionally substituted by hydroxy, -cue, or -Nee: 24. The
nmet hod of panggmhapeinb of paayr&ihm 3sahdeikEHRAPoI TR AllDragneent

N (3-et hynyl phenyl)-6, 7- 1 0i.S(2; e () -4 qui eLian,pe.

25. The® JﬁSﬁn%fm%ﬁ?gﬁ%%ﬁﬁﬁgé¥ﬁa%£%§¥nggg%ﬁiE%?EF%%ﬁ%bitor i s Tarcevam
26. A nebthododfethweens agyeandBiGicBPIEEUI8dNnpri si ng exposi ng mamal i an
cancer cells to a synergistic effective amount of death receptor agoni st
and ECER i nhi_bitar- 27..Th tk . : h;26, wherein said
death recept &P agofif'et°di & &h “aht - ngggggﬁ%?v?%%gg%%%éltor nonocl ona

ant i bodyammal compri28rg Fhweirmsthvcof© paitdgradpRl 28/herdith ¥4 8 deat h

recept ocagORkLStides. APO- 2/ TR7& L pol ypepti de. 29. The net hod of
par agr aph 26 wherein said cancer cells are exposed to said synergistic
effective anmount of death receptor agonist and RGFR i nhibitor in vivo.

30. The net had. The pethedpfaptagzph wharherain sid ApPRLIRAILBEEPt or antibody is a

chi neri %G?‘ﬁ'tjjr@@gytogr ik huhBRiszet ARt hDAAYecusly. 31. The net hod of

par agraph 27 death receptor antibody is a hunman anti body. 32. The
met hod of paragraph 26 wherein said death receptor agonist ‘is an anti body
whi ch cr oss- ri@athsmeihbdofiparagraph4f, wheeeingaid Ape2Lg&AN- i# ecept or . 33.
The met hod; of .paragraph -26.1etein ispisiteancer cells are colon cancer
cells, colorectal cancer cells, small-cell lung cancer cells or non-snal
cell lung cancer cells. '

19. The method of paragraph 16, wherein said EGFR inhibitor is
" administered prior to said ApoZL/TRAIL.

20. The method of paragraph 1 wherein said proliferative

disorder is cancer.

21. The method of paragraph 20, wherein said cancer is selected
from the group consisting of small-cell lung cancer, non-small

cell lung cancer, colon cancer, colorectal cancer, and pancreatic

cancer.

22. The method of paragraph 21, wherein said cancer is colon

cancer, colorectal cancer, small-cell lung cancer or non-small

cell lung cancer.

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

& compound ¢f the general formula I:

10



34. The nethod of paragraph 26 further conprising exposing the cancer
cells to one or nore growh inhibitory agents. 35. The net hod of
par agraph 26 further conprising exposing the cells to radiation.

36. The newoomoemdsoqar agr aph 27 mherein sai d DR5 ant i bodyCivas2oas/BRES
receptor binding affinity of 108 yr' to lon

37. Thenet hodof pangr aph26% her & nsaddeat hr ragoni stis expressed in a
reconbi nant host cell selected fron1the groupI AYh sting of a CHO cel
yeast cell and E. coli. R A

Rlnaﬁﬁtoris Tarcevam BRI EF
e 1 shows the nucl eotide sequence
Nand its derived anm no acid

38. Ther nEf t hodof par agr aph26wher ei nsai d
DESCRI PTI ON OF TER DRAW NGS
of human Apo-2 |igand cDNA (SE%
sequence (SEQ ID NO 1). The egtide position 447 is used to
i ndi cate the nucl eotide. base may " or nr. Fi gures 2A and 2B
dhow t he nucl eoti de sequence of a cDNA {SEQ ID 110:4): for full length
human R4 and its derived am no acid sequence (SEQ ID 110:3). The

o1
respectlve Ucl eoti de and amino acid sequences for human DR4 are al so
reportegd iH 12aB &f mlarexyCci €nce, 276:111 11997). -Fi gure SA dhows
the 411 am-no acid sequence of human IMo (SEQ I D 110:5) as published in WD
98/ 51793 ph ;Noyenher; .19, 1998. A W2006/ 089015PCT1US20061005459
transcrlptlonal splice variant of human DR5 is known in the art. This DR5
splice t, 4 quence of _hunman DRS (SEQ I D
NG 6) s%%ﬁ%é?n péﬁggém%%ﬁlﬁ g%é%@té% %%? %% r°u3N5°5§}§ on August 20,
1998. 5Fi gur'&¥gRandales pBrdyarey - ré@émwaﬂé;eﬁr e5beny | evidlre. (DR4, DR5,
EGFR) in 1l4Géadelihs, Wirkhde] spemQutrpfRardroratidant anit hiclargevam or Taxol.
Fi gures 5A- 5QL]43)1I Pg} rv@t(g:h&fl le)ct“ﬁmg ‘%g,g_zisl I ggjgg %ngo rq:gvgmtr it rents on .

T effec

various cancer vitro. i'gure | GSt ratés ‘s of Apo2
L gﬂ.%nd QPCL&a %I’ ﬁe%%n}_néep% geﬂéfy Osneljé 69 ﬁ%@ﬂCﬁ; ngl J:;LS—CJ.l nal\{cy\.[Lo

substitutedr_by cyano, wherein R’ is selected from the group

consisting of R®, -OR®, -NR® R®, -C(O)R’, -NHOR®, -OC(O)R®,

iD 1

cyano, A and -YR®; R® is C,~C, alkyl; R® is independently
hydrogen or:RS,- R’ is R®, -OR® or -WNR°R® ; A is selected from
15 piperidino, ‘morpholino, pyrrolidino, 4-R®-piperazin-1-vi,
imidazol-1-y1l, 4-pyridon-i-yl, -(C, -C, alkylene) (CO2H),
phenoxy, phenyl, phenylsulfanyl, C;-C, alkenyl, and - (C;-C,
alkylene) C{O)NR°R®; and Y is 8, S0, or £0,; wherein the alkyl
moieties in R°, -OR® and -NR°R® are optionally substituted by
20 one to three halo substituents and the alkyl moieties in R5,
~OR® and -NR°R® are optionally substituted by 1 or 2 R°
groups, and wherein the alkyl moieties of said optiomal
substituente{ are optionally substituted by halo or R, with
the proviso that two hetgroatoms are not attached to the same

25 carbon atom;

or each R' is independently selected from -NHSO,R®, phthalimido-{Ci-
C,) —alkylsulfonylamino, benzamido, benzenesulfonyiamino, 3-
phenylureido, 2-oxopyrrolidin-1-y1, 2, 5-dioxopyrrolidin-l-yl,
and R*"-(C,-C,) ~alkanoylamino wherein R is selected from
30 halo, -OR®, €,-Cs alkanoyloxy, -C({O)R’, and -NR°R®; and wherein
said -NHSO,R®, pbthalimido- (C;-C,-alkylsulfonylamino,

benzamido, benzenesulfonylamino, 3-phenylureide, 2-

11



DETAI LEDDESCRI PTI ON OF THE PREFERRED EMBODI MENTS Unl ess ot herw se defi ned,
all ternms of art, notations and 15 other scientific term nol ogy used
herein are intended to have the meani ngs commonly understood by those of
skill in the art to which this invention pertains. In sone cases, terns

w th comonly understood meani ngs are defined herein for clarity and/or
for ready reference,..ar he i Cdllégo gglﬁighldfij nidd effs (Ber@ln 20

shoul d not SFEE¥ cfoné rued repr.ese a,subst.ant. i fference
over what ia3kgecgr=atihy Ri‘ne‘ecrﬂsasoéa'el HPPh%“aglnl?' “rh?é: - %ﬁél%aeis%gng

procedures %EE{#&%@soinde@eﬁE&lﬂmd slweeltadaﬁ:@mgbﬂb@alqiy%lpcyﬁnder st ood
and conmonl® y enpl oyed usi ?nved“c‘? EW &E;?Lodol ogy by those skilled in
the art, sG¥HDPEs® %?E‘HT}%“ 5 utilized nol ecul ar cloning
met hodol ogi es described in Sambrook et S @RIt néy

Labor atroktyo Mingabumn @re cerksro P 9EY) "ﬁ%ﬁlhd r %ﬁuh% or Labor at ary Press,

Col d Spri ng Hapbaiahell Yo ﬂ%&maapswmmrem@@@d 8% 1RAo1SR nb *he use of

comer ci al | y avai | abl e, apd r epgents.gawe generally carried out 30 in
accor dance SRFEROHNGT 8T %%%’rd g ?‘lﬁned protocol s and/ or paraneters unless

S e et PEe the (1° B8 Kiéxﬁtea{lda sesotherefor are
descr iRBetE HMExPger PH& Lﬁfd%:f’ E'Q%'ﬁ ?ﬁdﬁma y3€80

|S|nv !joncl % ted to
the parti c&b&gtmﬁidmdoim%pen@%t%ﬁoﬁ%le%ﬁl ’f‘i“h 35-ani s%em es or
genera, CORSEEdICLSs apgeT eagent s described as such may, of course, vary.
It is alsoto Be underStood that the termnol ogy used herein is for the
pur pose .of - des e Gl Eﬁa&hﬂ:&,nts&l@dfﬂe;d fawe hpdyeren.nt ended to
limt % A& * %éfo%@“%?SPCT/ L:‘J'SZe EgéégSQ cf%?ec o;ﬁcgfypr Baeatni nvention

which will hbéc’l:lbﬂ#ré’éﬂ’on?y Cp 24 ndéd nust be not ed
that as usesehanRyn meadties tdﬁesapgeﬁ eTFORPRI °Pﬁé°%?3n"g}ﬁl ar forms "a",

dan;:l : andé;f%F%;t NG uges p,g#rg,al sub8t eEL8BhSs liﬂlie;sendelmlgoaemmﬂ early
ictates o

publ igation %5 %%gd herein are
i ncor por at Edohehaldy By~ Feet Hr =R Ce ™ i"'sClosé and descri be tHe net hods :

and/or materials in connection with which th aL} 0Bs cargGht ed.
Publ i GAt i®nszicict ed h@ﬁ@ﬁ}'&}e&cﬂf@}mﬁﬂ K hé‘Fem%Hr Ie%s%%eeprl or k?o t he

filing 10 dgkeoghiipeupeesentedpy bydtrosn. -N@f:hﬂ?g‘ﬁ@?"e ‘is to be construed
as an adm ssion that the inventors are not entltled to antedate the
publications by virtue of an earlier priori date or prior date of

i nventi on. Sgurt hgf fhdifodat baragraptuts, woatsinowsi F&‘"Wﬁ'&"r e different from

those NS ?gvgqth?fgglghe%ui [ & -6, H@%ﬂ% %Ex¥@fﬂ&dy¢%4qﬁEMazollnamlne

25 The method of paragraph 16, wherein said EGFR inhibitor is

Tarcevar .

26 A wmethod of treating cancer cells, comprising exposing

mammalian cancer cells to a synergistic effective amount of death

receptor agonist and EGFR inhibitor.

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

an anti-DRS or anti-DR4 TeceptoX monoclonzl antibody.

8. The method of paragraph 26 wherein said death receptor agonist is
Apo-2/TRATL polypeptide.
20 The method of paragraph 26 wherein said cancer cells are exposed to

said synergistic effective amount of death receptor agonist and EGFR

inhibitor in vive.
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15 1. Definitions The terns "Apo-2 |igand", "Apo-2L", "Apo2L",
"Apo2L/ TRAIL", "Apo-2 ligand/ TRAIL" and "TRAIL" are used herein

i nterchangeably to refer to a pol ypepti de sequence which includes am no
acid 20 residues 114-281, inclusive, 95-281, inclusive, residues 92-281,

i nclusive, residues 91-281, inclusive, residues 41-281, inclusive,

resi dues 39-281, inclusive, residues 15-281, incluslvg,.or resi dues 1-281,
i ncl usi ve, &0 Theeneiier bpasegraphd gYerresaAhIRR erePEr GOFRRMS(SEQ ID NO 1), as
wel | as binl-09k Gaklyo@chi venfimagrent=s,;ti2bivdel eti onal, insertional, or
substitutional variants of the above sequences. |In one enbodi nent, the

pol ypepti de uenge L i - Qfb Bbgure 1 (SEQ ID NO 1).
Optional |y, 3§mepoﬁ%f8ceég€gl}£oder§‘§§2q7{§§{gg C %’%%@é@ﬂ'?gé'f’@ﬁgs 92-281 or residues
91- 281 apfikidgure 1 (SEQ I D NO 1). The Apo-2L pol ypepti des nay be encoded
30 by the native nucl eotide sequence shown in Figure 1 (SEQ ID NG 2).
Optional |y, sbheheGRsli®a oMbaradragiurodescin ssid desth Rreptdr@g0mstiur e 1; SEQ | D NO. 2)
may be.a';-lcc-lzibggi "w Ic ' ‘o g%é—lrggg.l_é Yoi e %rg ragments AB{S—Q/QE.bQ:{H $edBor.

bi ol ogi*Caffy active and have at |east about 80* am no acid sequence
identity, nore preferably at |east about 90% 3&§e%ulence identity, and
even nore priéf Bredmatipd ofparpgrarih 280uwrein g el cegB R CBP 990, sequence

i dent i tynyed Reany, efmretrdlheanbovesvequentidsceThéudefdanced oeléncenpasses
substitutiongl variants of ApQ;:2Jigand in which at |east one of its
native amno aci ds are substituted by another am no acid such as an

al ani ne residue. W?2006/089015PCT/ US2006/ 005459 tional variants may
conpri se an 3nThednefeqd! sragrapie & AR FOAPTSNG PG F8°Hat i ve sequence
Apo- 2 Idegand pehy pephddegsequenteboforsi gueressl (SEQ I D NGO ) and has one or
more of the follow ng amno acid substitutions at the residue position(s)
(0 Figure 1 3 HEnddod¥rbdrarap? i Qbprshb'ekbisiighfdss | 1790, The
definition al'so enconpagse% a native sequence Apo-2 ligand isolated from
an Apo-r2dfiplg@id source or prepared by reconbi nant or synthetic nethods.
The Apo-2 ligand of the invention includes the polypeptides referred to as
Apo- 2 | i gantieoThelbhdd afipsrabapie 7 wherdid sEi PREGHEBEY pasbt PRhed January 16,
1997, W97/254 | i ley1oe 7, £a199%, MyWW99/ 36535 published July 22,
1999 %08%%0%%%&%3&%&%%9Ségntc;ry 473001, W02/ 09755 publ i shed Febr uary
7, 2002, and NO 00/75191 _I%gbl i gheg Deceig‘%ert 1%, 205(‘)(%. is{l'ige terns are used
to refer geridr 41q petbes ¢ prigraph 2¢ WReaR 525 oA LEP RHTLR' Ricl ude 15 nonorer,
di mer, dsiraeded hexamecompinimghtsoldegbnerlekbehdrof WikedpoPy peptistes Al |
nunber i ng . of, ARLHO ggé& resi dugszreberred to in the Apo-2L sequence use

t he nunbering according to Figure 1 (SEQ ID NO 1), unless specifically

stated ot herw se. For inpstance, "D203" or."As " refer t : ari.c
aci d resi dued®at pEs| t'?"'%lﬁoéo ¥03 PPRIERE sgauer‘@é%%r ovslgi(cﬁied%l nF?ﬁ:i gﬁ?‘@ﬁ’? ( SEQ

| D NO Ijarceva™. The term "Apo-2 ligand selective variant” as used herein
refers to an Apo-2 |igand pol ypeptide which includes one or nore

BRIEF DESCRIPTION OF THE DRAWINGS
" Figure 1 shows the nucleotide sequence of hWuman Apo-2 ligand

cDNA (SEQ ID NO:2) and its derived amino acid sequence (SEQ ID
NO:1). The *N" at nucieotide position 447 is used to indicate the
nucleotide base may be a “T" or *G". A

Figures 2B and 2B show the nucleotide sequence of a cDNA {SEQ
D WO:4) for full length human DR4 and its derived amino acid
sequénce'5 (SEQ ID NDO:3). The respective mucleotide and amino acid
sequences for buman DR¢ are also reported in Pam et al., Science,
276:111 (1987). _

Figure 3A shows the 411 amino acid segquence of human DRS {sED
YD NO:5) as published in WO 98/51793 on November 19, 1958. A
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amno acid nmutations in a native Apo-2 |ligand sequence and has sel ective
bi nding affinity for either the DR4 receptor or the DRS 25 receptor. In
one enbodi ment, the Apo-2 ligand variant has a selective binding affinity
for the DRvo moe@doers and i ncl udes one or nore am no aci écsmabRbédodisoons in
any one of positions 169, 191, 193, 199, 201 or 209 of a native Apo-2

| i gand seguents:icnal andticer venizodi ok fupan R3PS -vngapd-hgaprnt has a
sel ect i yg; 3Brb dé]ﬁl@g Plhibatt YndRkst e DRE 418GBPLOIA aequéxﬁ&l WEEurRRE OF

more am no acl bstitutions in a Qne o ositi Qns gc? 8 193, 264,
266, 265%%riSBRoIh05ehateyE ﬂb&vl@‘qf artd>% ﬁeﬁc shed i3 8 er red Apo- 2
| i gand s®&ixseBé ven Waghant2®,i ngdaide one or nore am no acid nutations and

exhibi t bi n%ﬁ%r@f%lgﬂm Egsgézﬁlﬁ?%&iprtaeeazﬁres\a@bﬁmév%l@qu@u to or

greater é>) t e -binding affin éof natlvetse uence 02I|gandto

t he DR4P¥%cEFFBL, Haﬁﬂmé\ﬁeﬁ?]ﬁof"’é ]br‘?éﬁ‘ FEBTYE PERe"A5o- 2 F i GHiY vari ant s

exhi bi t TaessaBi ndiTegaaPtinity () to the DRS receptor than the binding
affinity exhijjted by -Rathye.SeqUebetAROLE Alaandqyhay BRS. rihen-bi nding

WO 2006/ 08901 CT/ US2006/ 005459 af f.i_ni tx of, such Apo-2 ligand variant to

t he DRACFRABEPEF T VAP Ui FRREEF yCSduar “RUrichdhged) or greater than

(i nor eased) migpueenpariddstoatat iafdeses En@époApo-canti glai]d?ar&n*daq“f‘he bi ndi ng
affinity é)itmfen@s%ﬁpn%sb'm VaEiantint 9itdhe DRS receptor is less than or 5
nearly elimnated as conpared to native sequence Apo-2 ligand, the binding
aff| n|ty of the Apo-2 ligand variant, for purposes here| n, is considered
"sel ective" HNAILAR IDRARIESTEP MIT TH’EeE MEREE DEMENTY e Apo-2 |igand

variants of ¢he nveRtieni biehave aliil aashs10¢f @Jr@ | e@sSabididi ngnaf finity
to DR5 receptor gas conpared 10 to natjve se ence_/ d2 Li and) and even
e é’tgeg X% ndq"'lr he

mor¥P pr BER e et ie ﬁﬁ%‘lﬁ?lcfgé’a T n§eaff Rty to DRS
r ecept oredraisgeonpencedyt ondats hredsky udnce Aﬁosl@ﬂlh ganﬁ%le e tredpEBt i ve
bi ndi ngrgfd i phidnQbnt f}%r_%a@ng | i gandc¥aki aBkedBY themsletetni Retnamd,

conpared to the_bindin ert ative 0-2 uch he. 15
114- 281" FH9H °B) BEPSKS |ie r‘i%/%?)’?e | ATOFE a@gays&aﬁgst gf{"t“ PR t

Prefer redadSR4rs@1@@t:ﬁveaAplo -the | faridsdani &ft ssush t drfindGberg OHEWJH i nduce
aIOO;EE 0SLBod1d ot eAslesQRS: iy p%eOfcoHwaAd atEb Cﬁéﬁre(sl@h&f er ahlpgtaneadicer

| h t t t t t hod
Cuch hsTUHE AP ARaP BT uBb0F 30 SVRTET i e Leas, T e Fethd Ve 0%

Apo- 2 | tegdndavasi amds maycsiunegy @ﬁﬁcr}a}a@é M eF@%PltﬁrWGldnghe&ﬁleﬁ%s to

an]y of %Q‘i‘ex‘i@.@?%né%%ﬁi@&§t$&i N0 ©kmod 1RO SR UEEaY wseﬁgpmmnbeom
retrerre

ri.he r d Apo
| i gand ‘%%‘f%’éjlt O%Y\?b fi %ols? f’nﬁle&e%n%h rc?r’DGSn%‘lf:}g é“’Pn E\%’Pagc;}lE S‘Hr%%f af | ons and
exhtdi t whieldi ngtaitdasd t polecedny DRECRERE SRR I9irs edgrAriPEdori®yr eat er
(>) thapadhedhi nd ngla)‘ f iMdilbyuDfr Natbnenckequena@oApees | Mgand t and he DRS

oo oP b RN, FHSRoD L8y 8" BEELAD! M AR02 Cor) GANLYMICLART Sofiol D11

| ess bi R |n| receptor than the b|n|ng aff|n|ty 30
exhi bi t@@lrtmr naP{HYve sé@lu@i?@é’opcmﬁ? | I RFSTERBEDRIDY SAERIhi thG HFe ©f

commercially available kits and reagents are generally carried out

‘30 in accordance with manufacturer defined  protoccls and/or
parameters unless otherwise noted. ‘

Before the present methods, kits and uses therefor are
described, it 1is to be understood that this invention is mnot
limited to the particular methodology, protocols, cell Ilines,

35 animal species or genera, constructs, and reagents described as
such may, of courge, VvVary. It iz also to be understood that the
terminology wused herein 1is for the purpose of describing

particular embodiments only, and is mnot intended to limit the
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affinity of such 7po-2 ligand variant to the DRS receptor is approximtely
equal (unchanged) or greater than (increased) as conpared to native
sequence Apo-2 ligand, and the binding affinity of the Apo-2 |igand

vari ant towidwoeddRdeseceptor is less than or 35 nearly elpLiyRso66hsas
conpared to native sequence Apo-2 ligand, the binding affinity of the
Apo- 2 | igpd ofakhanpredddit phkvpasisn heriehnwils Borsideeddotitel mcttihee” for

t he DRS re%%]gtﬁor Preferred DR5 sel ective Apo-2 ligand variants of the

i nvent i giF ave-at least 10-fold |ess bindi ng affinity to DR4 receptor
(as conpar ed't W00 08HEH5FEREUSFO 06700545918 02RAt e “58qABRER#po-

l'i gand) 140, e\-an g@ﬁ@umxefﬂ;rra\tél VasW "bnfayeamd 1waast ibeQuiiel dihsss

bi ndi ng, inity to recept o) sequence Apo-2

|i gand)*® agﬁﬁ %spelr‘:n‘tsP\lj{te %e% %’?%ﬁﬁ?n@ﬂt%qeg O%tzlw\ige and variant nay
be determ ne?ﬁllaﬁdb’él%r*ﬁaﬁe%?fﬁéoﬁlﬁé lbﬁlrﬁipn@r%rld"ﬁé’@%%ted}fg bazeiv &Yapo2L

(such aﬁeﬁél%néé%o?&lsixgcséé oy EbéSAbeRtAe mnhbas Bldeer eaassiays, iknown in
the art, Pr ef erred BRo, sgl ec%i‘ ' éﬁ?fﬁ%&ohé d.yaLh antp%b@icéﬂ% lknvention
t

will i ntee p8ptosrs m a one manmal i an_cel (preferablya
cancer ektdd) heapih syehchippshtior Ehebt |‘3&?F§°W PBiPe tPetaf n?“r?éﬂlgby known

ar tygret foks o%ueﬁe grebbft alpTacablsie. ONoehyss alkerwi D4 &> BeSaynstHuedDRS
setect) ye £P%ad: 551%%“gﬁvaf Lant g, IBY.,0f aggyn&okppf%fecﬁltgeéﬁl%déyt@d' ng

af finitfes” ecoy receptors for t hose decoy receptors
bei ng r@ﬁeem%@éllﬁﬁlroﬂsthlé ‘@rrttu&soﬁ)cm AP RET SFGOTPEY ABSEoPT RiFPSses of
shor t haggk desi gRaditaBnof Apenrl bgandtual i s cdeser idaedsheseive, it is
noted t ers refer t e d; |QH&@%&%9&@09@Q t he

am no a%?‘% sréa%ge%rcoen % O?%e&ﬁh’?a?ﬁgle&%ag%e I{d%%-e [igand (see Fig. 1).
Am¥o acid identification herein uses the si ngl e-letter 20 al phabet of

am no aci ds, Ii IefinfepodAspartic.acid Ile |1 soI euci ne Thr TThr eoni neLeu
LLeuci ne Ser rinetyr yrosine G, yt a Gi d« ﬂ{l al ani ne
25Pro PProl i H& %3 TREf S Ogllnglsﬁnde é%ggli_ O% ne %6‘2 ZAanI neArg

RAr gi ni hp©yps 1OByst/ERASFF (RO ?%%hﬁevared/\rereﬁ%e%ee@a?

to refer to a polypeptide sequence which includes amino acid

20 residues 114-281, inclusive, 95-281, inclusive, residues 92-281,
inclusive, residues 91~281, inclusive, residues 41-281, inclusive,
fesidues 39-281, inclusive, residues 15-281, inclusive, or
residues 1-281, inclusive, of the amino acid sequence shown in
Figure 1 {SEQ ID NO:1), as well as bioclogically active fragments,

25 deletional, insertiomal, or substitutiomnal wvariants of the above
sequences. In one embodiment, the polypeptide sequence comprises
regsidues 114-281 of Figure 1 (SEQ ID NO:1). OCptionally, the
polypeptide sequence comprises residues 92-281 or regidues 91-281
ef Figure 1 (SEQ ID NO:1). The Apo-2L polypeptides may be encoded

30 by the naﬁive nucleotide sequence shown in Figure 1 (SEQ ID NO:2).
dptionally, the codon which encodes residue Proll® {Figure 1; SEQ
ID NO:2) may be “CCT” or “CCG"”. Optionally, the fragments or
variants are biologically active and have at least about 80% amino
acid sequence identity, more preferably at least about 90%

35 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
A@o—z 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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30Met MMt hi oni neAsn NAspar agi ne "Death receptor antibody" is used
herein to refer generally to antibody or antibodies directed to a receptor
in the tunor necrosis factor receptor superfam |y and containing a death

domai n 35 ¢apal/mesnt Signalling apoptosis, and such antpOpdsmsssneoude DRS
anti body and DR4 anti body. ~ "DR5 receptaor anti bOdXﬂ op, DRO anti body",
or "ant DpDRBEANTRBIhES ey ESERTIFE £ThRBARP 58St B TEFF TS ant i bodi es
that bi gget oAk bgasle apei$OHGaEne BRS- 2 eCigphdrpotypert i & ctdaiicare WO

2006/ 089015PCTI Us2006/ 005459 .d i eof . thenalsl ¥oihewHRS anti body
i s fuseft of*9¥fked T ggh ?Sglr)ogfnqgo%sé rs&géu(g%éngggr mpl gcu(I}?. Preferably the

het er ol egbus sssdueres iahtbws 6f BadiEEdRAEFAFLTOE 8 FoFMhi'gher order
or oligQBEsi® &8P £XRsc; Pidienakiyici Re7DRS xanp¢bodgpebiafibnitd-obRS 5
receptor_but does not bind or cross-re Wit any; addi-tiopsdm ARO- 2L

r ecept oP1ER. FOBRASS 1% R12A 6H DERST S (ﬁ)?&%ng]‘ll%at he ant | od¥ is an agoni st
of DR5 apgralliigagdastirget gr prepared Gyt FEAAFPYANE h@T BT8Rt Dody of the
inventiQn.Rifds Qe an RS fesant of alie arcencont Hativies &hge of about 0.1 nM

to about 20 mM 10 as asyred in.a E 30 NdRgr, apSAY osEPRtional Iy, the
DR5 ant PBOERREIGFSt e S /A7ents & é?ﬁ:%bﬁci%{%ﬁ lc. 50 val u Qfsggo t,.0.6 nM to

about 180eM cis3serskietheinTanBiAcdfe HHdi HY® Hesqg® publish recept or
anti body';, 78I-N aBbbpaes, p@k1i=xeli R4 2ant 1 ddy WOi 61.4P9Ed2i n a broad sense
to refer to antjhodies tha ' t |LER8t8NeF.148,0% , 22dd¥ receptor
or extr LBt eé’rJBB'ﬁ%]fynéfhé?%ij’. W&@?(%%a | ¥ the DLN ant i bod is fused or
li nked todanherd76l8ycudbliehed RaseBPerottecal®’ - PrefetdBy 2t Re" et er ol ogous
sequencealLaws Rheassists Ehemart bneyaroo 2f bigand ghesh dmgdrder ol i goneric

conpl exes. tionally,, the 4_antib Ripds PRA: 20,4 egeph&r but does
norgBi ndegP™ ’Fbéigfﬂfjéaciinvn\ie Eaéen%%ae%d??ﬁ%lgl_ Alpfog?_mL recept or (g, d.,, DRS,

. (
DcRL, ompoDgRedtidept | BHalHubeREna Mt BBHP XS n HHOHrEt TS DRE &7 ghal | i ng
acti Vit yne apo-21. GRhhORAl ke the ribeaid bodyrding ke it LohSHinds to a
DIN receptor at a _concentrati r L 1 aM-taakedt, 20 MM 25 as
measur ed™ A9 IRélg‘ra%S bslPr‘la&J'%é&glsl a%.ggago%icgﬁgﬁl%the. 4 ant i bodj es of the
i nvent i dM2exhi & t“AsR203" STIRES U leea%?ﬁrt@.csa £65about™ 18 nvas
measyr et osNia BlAGREBeidgirbgidssay Figure 1 THEQ tIdr HP*hgoni st” is used in
the broadest .gsense, ag&gotml &S aDVedmhecy & that spardeiahbyenr fully
enhances, stiul ates or activates one or .npre %&I ogci)caloraﬁg;_,é/i ties of
Apo2L/ TRAIflersDFel 20y APRE? g2t POLyRREERT *™I6P TP VING. “Exanpl es of such
bi ol 0gi GalinaChéVd triuest Dbmdiingaohatlipe? BHFRAILL gend BRAUSECDRSS BRE| ude
apopt osi s .as, wel 'bia%ﬁ%oé@fi EE%_hEcEr 1.8RAEE Gthel BrE Needept6F adtirghe BRS agoni st
may funciténin a i i ect or I ndi rect 35 menner . gor JAinstance,, the agoni st
may ZBUnctdaeRtes- pamt PaF| PROdirERty WthARte “SBrlIate“or activate one or
mor e bi a@iceale astridiny i £5Fi0f t PREc0 rthBRBR4 | recepte®n andn 18¢+4PeHPEFN vi vo as
a resul t ol LLSflIcok: Bl NAIRG L0 Y A abRonenbi Gfocsaausss Teaenboy
activation Or si gnac1 transduction., The agonj st Ha% qlle%gefunj[qi on WO
2006/ 08 IS PEYP USUO6F 080815 AnBRTES A7 T o pEftiariy or fulTy enhance,

sti mul at nheacCthnatimenne e mppe2 blideogdi valiaast bt 14 €616F°BF% or DR5, in
vitro, i Sttty oF 1R VEYO 3% BrECSMdprol, i Gncisdddnshat bnguarot her
ef f ector 'rmq gcufe vﬁn gh t hen causes D£4 or. DRS act i vald ongor
amino acid substitutions in any one of positions 189, 19x, 1893,
264, 266, 267 or 269 of a native Ap0w2:ligand sequence.
Preferred Apo-2 ligand selective variants include one or more
amino acid mutations and exhibit binding affinity to the DR4
35 receptor which is equal to or greater {»} than the binding
affinity of native seguence 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 DR5S. When binding
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5 signal transduction. It is contenplated that an agoni st nay act as an
enhancer nol ecul e which functions indirectly to enhance or increase DR4 or
DRS activation or activity. For instance, the agonist may enhance activity
of endogengigsodg@e@ds i n.a manmal . This coul d be acconpl peheszooémssmxanpl e,
by pre-conplexing DR4 or 10 DR5 or by stabilizing co Iexeg of the
respe%tfif}(giﬂ ganduwh tApd-he 1 DR vabR8Y dcepberPRis GERSS st abi | i zi ng nati ve
conpl ex formed het Wee:;L %%bﬁlmg”ém PRAG RS han (increddeait @ m "DR4" and
"DR4 reBRERYYIPtHY G¥8Y herein refers_to ful L bengt b:anchs alrabh ey
ext r aceinpaked domatave oramiesre (RS 51 1EEEYt 87 described In Pan et al .,
Sci enc% 22653d%r 113244 907) antD9B/LBREBES pAsePERRd I dFFS 367771898, US Pat ent
6, 342,463 1 ssued January 29, .200%0 ane:WDUH32684 apobki Stesddiutie 29, 1999,
Thé f B RENGHH R0 3Tid sequence of. DR4, I eCept O, dSopiHWedBtn Ner ei n in
Fig 2.0200he 48FmitBRET BRi 20PRS TERERt B7* s used "herei n refers to the
1(‘1 ul | 'agé‘gioﬁlsi‘@%ré@'%hgetﬂl@"r doel the BR4doreaRTOFor ﬁ](e(’}far’f?% Zrmgc'ept orI
escribed 1 n Sheridan.et . Sei thd ({n 8482 wi1198dye n et al.,
Sci enc%?leﬁ??g1%9%%836%’5‘2%";“6%%_%%&  812.047.1.55Ued Jupe6a 2000 US
Pat ent 163342036813 88/ BITYRD 875 iYs 8 venber 19, é?%; M98/ 41629
pug@i s@g%agqp,gegp@;er?e@ 239981 iGendnt emdeever MOTEUPFEEBRGIY ! 7 693- 696
(1997) ; | czak et @o‘—’ ggl?ﬂsg pidi 2388 £538% (tbIOTY ;remepeer alas, Nature
Genet | bave pF 1235149 185%) "o 9a/ 35986 ;)Ii ed, t;+20pinkQAS;
EP870, 8aroputil icshealtixe 658H"SE, PR903B; 3\?6‘8@ 46643 publ i shed October 22,
1998; 30 V089 02655 pufal-is heghnbaneatynt FaY198 FIeOETSI YO 65 publ i shed
February 25, "1999.. W99/:11791 publ i shesk Makehe Tpo-2090suchhas DRS r ecept or
has al S6™BRER{ Ff EFf et to In the art as Apa-2:, TRALL-RowEREn dingo- 63,
hAp68, 1IRFSCICXcgm) Kby IEEESATHRTA ¢ PRA(RS réeceptor used hgrq_li n includes the
}‘ul I L%r}gthﬂﬁékse&%agnmigélpotymeppbd% ﬁg@aﬁfio\ﬁ”ﬁ“@&‘tﬁno jigg.e 3Alanrfl tEe full
ength 440 am no .aci ide pEAVA gish fhegLyp88cCmammatial The telm
" pol y0|1-nvaﬁ%h0fbswé§3h]é?‘§%nél %gf%e%d? roadLy_t cl% pgbyhydid gcalwehokagonpounds.
Pol yol &eaan(beem%t%rq%ﬁeﬁb?%lladl y(al Ky eng OXi dag% pol yrer. for exanpl e,
and can, NakgeAnddieal Row\Br2008/6E90FBRERPUSEE 0B/ 065459 Dbranched chai n.
Preferred s%gl%yol s, dinglude t hagepmabahibuied rpo-onbigemdnprel F8r 6%y | '
positi oifs h' & "chiem cal ~ gr oy _suct%f?ai@{hsaltléygngr@u@h@awdag bet ween one
and f owr sayboes hampppeaFrsH bﬂﬁ‘alrb%layo 1S a pol y(al kyl ene g{oyggl ), :
pr ef er ahlasppek¥ (8dhyppenss 5 tgioyseoﬁé)CC(YPEG):.eP‘Fﬁﬁe@?S}fl,gﬁ%é% Skilléd in the
art reco%l ze tQa‘% Ig]t hgLrpolobse. such as, for exanple, poly(propylene
gl ycol )" &nd*pofye %y ‘ene- pal ypra Xliegxgdgééﬁl%ggiggpﬁyﬁggf§,iﬁa:aﬂdé)eswrrpl oyed
using the te@#ﬁﬁb&ﬁegr?%ﬁrr?&n%‘gﬁ“ar‘tpi ofl-descri bed her el p-f ot PEG.pThe polyols
of jhe LpveRld arihacldidentbosiengsertd KSWELFPYIE Er - T0ahd T hose publicly
avai |l abl e, such as fir:om ¢ONIRIAl abl yr ayaialabl &)sehppethe binding The term
"conj ugBte S iged Rerei n_accor Slif,ngtﬂS}ahﬁ bs qadesks defdeptot oo mean
j oi ned effitifveatt Bt e Bt EctiFes” are "conj ugat ed:, when;Lhey act or
Oper at e «3sn idorjeobpetkraAThestar Mpoekt A UPEITU6maI i~ or "ECD', refers to |
a form ggnding affinity (<) to the DR4 receptor than the binding affinity

, o din
20 exhibited by native seguence Apo-2 ligand to DR4. Wien binding

affinity of such Apo-2 ligand variant to the DR5 rece
hanged) or greater than (increased) as
ffinity

ptor is

approximately equal (unc e
compared to native sequence apo-2 ligand, and the binding a
to the DR4 receptor is less than or

-2 1ligand wvariant
of the ApO g S e

rly eliminated as compared to native sequence Apo-2 liga

35 nea .
gand variant, for purposes hereln,

binding affinity of the Apo-2 1i
is considered “selective” for the DR5 receptor. Preferred DR5

selective Apo-2 ligand variants of the i
lezs binding affinity to DR4 receptor (as compared

nvention will have at

least 10-fold
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| i gand or receptor which is essentially free of transnmenbrane and
cytoplasm c domains. Ordinarily, the soluble ECD will have |ess than 1% of
such transnenbrane and cytopl asm c dormains, and preferably, will have |ess
t han 0. 5% ¢fo sugkkoe@ai ns. 20The term "di val ent netal i egtaksfheisad90 a
metal ion having two positive charges. anpl es of di %zal ei:trlt rr%*}t_ﬁl ions for
use in tife "PEESE FEIRPREHEPEN2 i hddde bR &V A6t 9 PRTtedT 14 zImc, cobal t,
ni ckel , wAEMhtiMeaFRUNEsiAdTd Aack MEndanesEiiPary itouPaf feraptosf (uch netal s
that may. hea20ployed: LAClUleesal a0b Mhidead. . A2 RUSHIROG! bealdny

accept abi aP8aTT Tor e , such as chloride, acetate, carbonate, citrate and
sul f at e FEARBLOON Khe ARG ALFIDAEIL Y ZP¥NPS AKTE ™8RS %R preferred

di valsentcdihakd i tan cherbitge nonptdiesrpiesent nhhventiroali $syings 8l nore
preferably, ,the.sahty,f ahMeazi fA,nglnh%P'BI%cgeé &leaBl BknddNSn 8 descri bed
30 herein, are pre er%b' enpl oyed I n concentrations or_anmounts (e.g.,

ef fect i \@tamﬁ'mfﬁrrﬁﬂi%ﬁ‘géﬁée‘s’ﬁ*‘ﬁ &PeRt FFRRF oFR RS & t(r% enhance

st or age stvahilbd Wwiol Apbrdd apopiresiss duest dedesiorned typri of el (2)
enhance prqducti.on Vi 2L i SabdbidheCoabi-Rant «sel |

culture %erﬁpx f?%é:gtgirl%né %%ﬁgﬁé%l%) 'eﬁltrl\&an%%%%#%ol bilit o? reduce
aggridgathoRpternings. by kpqurerst withedd At XKoo= rP e “For mati on.

"I sol at egkyscuhenidlzedasenydesChe ber Ivelvariveuspprdtidioasd dvaiieasedidser ei n,
means prof gL Lhataas.heand dealidd edsand sepas algd oandhoradcagovered from
a conponent of Its natural environnment. Contanj nant conmpon nts,of its

nat ural EFREREBRTEINE APe-Fat SPPEF LRt TRERTE TP VBT R Py PRt S fere wi th

di agnostie aktt hemapeutbarused évE. t he protein, and may include enzynes,
hor npnes, and, Qt t 8knaceq raRQnLRE 85 LiFageeUs 1sekutes. 5 In

pr ef%érred qn%'c? i Erlg%%cége%t %g pr.ot gl?ﬁgw | | @bc? urifi g (31 fjg degree
suffici eTRTIPHtOpIeRcHiaEd | Rezeiny 515 d< FGES o‘:?‘akl- P M Ral Sor- it efnal  am no
aci d sequenRReabyd useiahe pPichnh rglawptie qudnat arid gedusics @théhdgeneity
by SDS-P, tﬁggeﬂaﬁ%-ggg_@iﬂgaga [LdueifHg gaondi tions using Coomassi e bl ue
or, prefera ,. Stlver stain, 10 |saol at ed ﬁr ot etihn is:ﬁ'x?'ijed—?lsétﬁ&?t einin situ
within reconfHaA agkt FEerE R tiP™) AT o RE T SfpoRent of the Apo-2 |igand
nat weal £phHabennehtamdnb|aaigis,bé.gresent. Ordinarily, however, isolated
protein wll ;Q‘% prepar ado by 8t dgast ene purifitahicaniséep. An "isol at ed”
nucl eic acid nol ecule i s a nucleic ;achd 15er0| eﬁe‘ﬂc‘% tQhat is identified and
separated froftat 1 east™5R&™ ¥t ami naft” nucl ei c acid nol ecul e with which
it is ordinarsdry associserédei n t he nafyral Ysour®ga®ithe nucleic acid. An
i sol ated Apo-g,) i gand rRUGLEhEL: agiid nobesul 2 is wHdgNathatmd N the form or
setting in whichit is foind in naturg. 1sglat e;?'%&%"ﬁel i gand 20 nucleic
aci Phol ecul €571 hér ef oF&°4M 8= di sti ngur'shed fromthe Apo-2 |igand nucleic
aci d nol ecul ezlas i@ exi®ysinem natural T¥el | 8. HOWE#E®, an isol ated Apo-2

| i gand nucl ei gy acig nolaaeulgei ncl udesaApo-R | i gargimiuel ei ¢ aci d nol ecul es
contained in cells that ordinarily express,Apo- ' where, for

exanpl e, the Witleic 2§Y§%Fﬁn‘?ml ecul eR‘lr in a chr &%@g%%l | ocati on
different frovalhat of Viedfmeal cells.@n Q Glutamine

30 Met M Methionine - Asn N Asparagine

“Death receptor antibody” is used herein to refer generally
to antibody or antibodies directed to a receptor in the tumor
necrosis Factor ‘receptor superfamily and containing a death domain

35 capable of signallihg apoptosis, and such antibodies include DR5
antibody and DR4 antibody. )

“DR5  receptor antibody”, *“DR5 antibody”, or “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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"Percent (% am no acid sequence identity" with respect to the sequences
identified herein is defined as the percentage of amno acid residues in a
candi dat e sequence that are identical 30 with the am no acid residues in
the Apo-2 Woaangossaguence, after aligning the sequencespengsiondosgaci ng
gaps, if necessary, to achieve the nmaxi mum percent sequence identity, and
not consipuein ngreanyt compenvatl e SbSRE tattidnay aks [faiskdobr theﬁceequence

i dentity,. hékémr@easfgéq@ﬁr ROSES nBl e ABLLT MALAG, HS C%ﬂ% ﬁQ% \M&Elfl'll Cihe

sequence 35 identity can be achieved in various wa

skill i ASERE % taléaﬁs d8t eRATHE-Saptieo tdPedp ab anee &t shjfg&er nﬁé@%ﬁ i P

al i gnrrentilgwnximdmngpmsgm Mptdbgel it hrmenerdednt oaBhitavas maxi hred

al i ghment-ouel: bhe ddud nlo%nﬂmd S&%%ggsr&%tngi%?@%%mf UnaRUAROSES

herein, percent am no acid identit ues can
200610885 15EER052 606 - oé‘%ﬁsgD%%Tt'au%BC%%h ng OPhécrtldive B FrHpRAY soh
conput ernpaggriam oALLRENs 2gnailtiiicly wasi-authored by Genentech, Inc. and the

source code A h ry ] n.in,t us
Copyri ght G?ﬁg%gﬂa{%\g}sh?ﬁb&%% fal_,llcggo# 5 r‘eggl srg%% SE l‘c}‘ileﬂrﬁt he U pyri ght

5 Regi sFPatREH RS. aTR%ﬂth?ﬂerﬂquz aﬁ’PBbr A iR gibizbery 2 S abl e
t hroughaSementech imca, BowbleSaniobiancihssgy. CAopAibnsEgyenas: cagpari son

par amet Qﬁ@ﬂﬁ:ﬁ'ﬁeée&f et Qﬁvélrllzg}lf %XBEBQ’! an %@dagovarl%te yar ou-EhS g‘enb{n

"contro| s ences refers to uences necessary
expr essFOf S tan® dﬂ”elaéb‘i“?/a?‘i“?ﬂge&nc%o‘? O% @ (Rigd 8| Er‘rgsa“?bartl cuI ar host
organi sm Th¥dROntregkpseruenceibddgat arers uidmbbeddor pfxokarayieiemzl for

exanplean&iBHdeelg REQEVERS & qgkbﬁ“%hh¥eago ngégoﬁasﬁﬂﬂﬁﬁﬁges

rih sorrﬁ éandl ng si_te. Eukaryotlc cells_are known to utillize rom)ters
polyadehytat Fon=1s5 IepghaPse diffTerffantePR? Teceptay i exi@Ecgliglaper abl v
| i nked" dewmem itheist pl dpgdohal by atHeumiii enalbadgl aki 6asdd pawiltihxanaicher

nucl ei c; agéih, 284 SediRhcEX3iPhS1eLNA . f%r@féya%%?quﬁ@cﬁet% o$EGLEL Oy
| eader is o rab %[ | i nKked to DNA for ag $/ eptide’if It 1s expressed as a

pr epr ot BTH 6%t RATCFarts cAPHtEs iTrst FETReTetibEB™ tHELEs G iYe;

pr onot epligonenhancewliesesper @pkjohililved the areoshhipieqbénds td D4 af'f ects

t hexot rafk&f‘e!’;it@i:' Bt oakhBos SGURNGS; cQBs@—::re'aQQSNQ:[@:L @ngtdw@l@o&ls Lperably
Imked% astofam}ltate

|ng sequ e if it |s |t|one
transl a Ll'orr?ce PFer &l Igy,g %pe‘?% ry °Fi R n@Bﬁ‘s"‘ﬂ?&? 5Be (3 1PREY sSEquences
bei ng |¥micegnasle okt geloomlland, a¢tivtihg- case of a secretory |eader,

conti guous mlbﬂaiﬁjsxdlt&g @hassntmvek tRONARCEE S, 0,iRAk PAVE d be
cont i guous. L| nk;;n IS %an % by Ilggt on at convenjent restriction
t

sites. 15 Such &Ft2scdE® rarfﬁ’?e o&y RPRET i & oy dfuePadt i1fe "dapt or s
or 2Pi nkar shegtngdedirB80r | BIAceve ddnoeing t AssonyenPbohetalyacttihee DR4

Alnlti bmim@ege&dem el inmm'leﬁedxﬁyﬁﬁ e}g&i @izté/ot v’t%ﬂqe &D@l louﬁﬁ1 ee{ o0 a

cel | - i ated, r fon in whi non CI i otoxic. cell's that express
Pc re(r:TgCgt o%s Eﬁ%s“’&q meaﬁﬁat tr af Ek g?r‘? %ﬁ)"}é&%-?lasssaﬁeut rophils, and

macr ophages)TheeE ot ?eoeeema hwishddin dipecab8srdegtgetnesl kndnd subsequent |y
cause | priledes ddiembisgate eaht. pJﬂQ.aQ.ﬂ.yn&F mqeyléﬁa%egedgammgtémc NK

Ellgzl Oq’)(%cﬁea;(tlze(ryeg!rsl%eonrogﬂln ﬁerra? Cfe)%%?go ac%%’ltﬁ%se? ncpé%%??ﬁ T}%} & R{:)II eagdon
page 464 @BSRavetVeﬁrancMQSHév, FOAn vRev. |Braunbés @E457e92 (1991). To
biological activities binding of Apo2L/TRAIL to DR4 or DR5,
include apoptosis asrwell as those further reported in the
literature. An agopist may function in a direct or indirect
35 manner. For instance, the agonist may function to partially or
fully ephance, stimulate or activate one or more bioclogical
activities of DR4 or DR5, in vitre, in situ, or in vive ae 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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WO 2006/ 089015PCT/ U52006/ 005459 assess ADCC activity of a nol ecul e of
interest, an in vitro ADCC assay, such as that described in US Patent No.
5,500, 362 or 5,821,337 nay be perforned. Useful effector cells for such
assays i nclyadaogaesdipher al bl ood nononucl ear cel | s ( PBMCpcausobbosssal 5
. Killer (NK) cells. Alternatively, or additionall 1= @%aa% H;é,%ey of the
mol ecul éPEETeHIaT B8t DALY s d8SLY THAFCT0, Stel“é ani nal_ nmodel such
as that gisetased bioldginas sdrizfitiBRAS OBSA)T 9515652116@821'(01998) " Human
effector cells” are.|eukocyte Lgh re 1 ¢ FcRs and
per f or m* %fl(ec? Briv GHET i76ng. TﬁgﬂT ergblg)%ot h%éé@ﬁ%é:‘ig %lac?g{ at | east FeyRII|
and car wfeg’com@@@eeﬂeem&f% FBHSE%PESD% aﬁEﬁ‘é’i‘H‘:’é‘u%cyt es whi ch

nedi at e g&%{;& l%hudﬁcﬁ%ﬁﬂ ph@ﬁ 61_1.5 l&bﬁedngsm@ﬂummranc ebbsi{tPBME) actat ur al
kKiller (NK) cel I t o o] ngyt or W T h

PBMCs a erns "Fc receptor" or
' FcR' arecysaske tDcBAdesd?HSbéCélTﬁ'é@ﬁt 61? EECFH{“BYndsFQF 1PREREE r EBFon of an
anti bodygodhge £ enhatFeR:i6idy, l&at ENGERGUE NEw>-20an FoRmabbr eover, a
preferred FeR is one S 4 ti By recept or) and
i ncl udest Eccé‘blfléirg’ ?c‘fcﬁléﬂll'gﬁ ?5? %ﬁg‘%‘ﬁ% Bgdéfre(R%P:ﬁlﬁi@E I%ODses

i nclladi MgSabr ety ctebiliwing aﬁwlﬁﬁeérﬁ%t‘?%lrﬁsg?ﬁ‘i]é’édlil%?% W&thﬂé%e

recept OrgRa EEYﬁsi rfe@@l@cmxor(éublﬁl(élsu(ieaﬁﬂyﬂﬂné taniveachnpatx riprmedept or ") and
FcyRI | Bé%%{ﬂﬁ [ r}%! LI ng, ﬁeng%ns)) whi ch have simlar am no acid

sequenc pri O | I'n'25 the cytopl asnmi ¢ dopmi ns_t her eof .
Acti vati ng réi&:epﬂ:erm F&VFG”I ,@I@OnﬁD&ﬁn§eaﬁP‘f?ﬁmrﬁ§r 566t BETET 05T 1 Ph&Sed

activati@Qnimoiidgel TAM idbiibSecytaplraseitutonaidomnalmhifgicengo¥ eddyst or

FcyRLI B cont ins.an_i narecent or, tyyosi agzhased iphi thip_{l 971‘) (1 TIM
in i'Cs ¢y ED désﬁcolgagﬁn'm see D%ter%% rgrrgru—“‘Re e '@5) 3-234

30( 1997)@987!@2&%&@@%@?1@%&'%% R&vetléﬁsandlsm%é‘rﬁntAﬁna“R‘eﬁF Jr?ﬁﬁ?ﬁlol
9: 457- 9273(111{39}) gggaﬁebz;at a@d . wodaprraemephbis=lkd25R34 (2P994)%2%and e Haas

at al., JogLab o Clins Ve 428330414 $A95)eciber s Eablduduchiing ( hose

to be i uture,” are enconpassed by the term"FcR' herein.
The ter mmlfdg ?ncl udes the 35 neonatal receptor, FcRn, which is
respensi bl e figle then tvwapsfatd obrevtereralorl g@s tsedt herdigt weféyer et al .,

o 1 1 lfo 1994
FcRsmgg;Lg} nfluig ﬁ?g‘ th %Z@soaﬂﬂléﬂ @}&&aagn%l r kBRI Forad: 249n61994) ) .

%/ hi sps such enetl C sl rméﬁohl smin the

gene tha?tec'@ﬁéﬁﬁé%eqcé‘w{? EtS |Sé§ﬁ’r‘ilalnn§’tl At ei tHraelgs aPafihe (F) or a

VO 2006/ (18801 5PEH WS2606/ szﬁéﬁeeyeﬁﬁnelléwl%t(laﬁ?ho UgcPateisi ti on 158,

| ocat edFé rb&%hﬁﬁ Q04 0% A€ rgg@(pt Qs bhalndisNgs2 M d,g@bes fdrersRonozygous
cy

:t/g:— szr{:sﬁmpbllshed Nove§k|>e|a1|: a19158V298 WOSB?’%QGES??Q 11&1&?(? Sepgerrnlog:hgr affinity

1998; Screaton et al., Curr. Biol., 7:693-696 (1$97); Walczak et
al,, EMEBO J., 35:5386—5387 (1997} ; Wu et al., Nature Genetics,
17:147-143 {1997); WO98/35986 published August 20, 18998; EP870,827
published October 14, 1998; WO98/46643 published October 22, 1998;
30 WO99/02653 published January 21, 1999; W099/09165 published
Februaxry 25, 198%; WO099/11791 published March 11, 1993. The DR5

CT

receptor has also been referred to in the art as Apo-2; TRAIL-R,
TRE, Tango-63, hAPO8, TRICK2Z or KILLER. The term DR5 receptor
used herein includes the full length 411 aminc acid polypeptide
35 provided im Fig. 33 and the full length 440 aminc acid polypeptide
provided in Figs. 3B-C.
The terxrm “polyol” when used herein refers broadly to
polyhydric alecchol compounds . Polyols can be any water-soluble

pely(alkylene oxide) polymer for example, and can have a linear or
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I gGl and nediate increased ADCC in vitro relative to honbzygous 5

phenyl al ani ne FcyRIIla (FcyRII1a-158F) or heterozygous (FcyRIIla- 158F/ V)
receptors. "Conpl enent dependent cytotoxicitymor "CDC' refer to the
ability ofwe Jim@edse to |yse a target in the presence pfr/oonpmssnt. The
conpl ement activation pathway is initiated by the 10 binding of the first
conponefragthetheckaiml entrefgystepri By tmrladaplbosdt esdisstg.tuaad aat i body)

COHD|eXQ@eWbEhmar@OEﬁﬁk%: nbb&&ﬁoﬁ£0w§§§eésdﬁﬁﬁEEQWSB&qﬁckh%ﬂthQnan CDC
assay, n_Gazzano- Sant gro et al nal . Met hods

202: 163 a(l%%a?mun% aB’émﬁeF’FB‘?’%f‘é’d.“‘nfsfﬁé 8 “WFBodyTYHﬁJé?"’élﬁ i §P%ised in
t he bro®9ése!l seise andIpdelkylsalel y gtvvel)s i pratéramigocbobaletaytehodi es,

pol yel orakcant i hagijes, ﬂmle%;spe&lcistec santihodipstegc bLsRgaiLi %Bat
ant i bodi %s]g fgé{r%dl from | east two i ntact anti bodi es, and antl
t

fragnent’s 'so é?hl FoF RE"BES R HPEPBGHES HIEPY) t?fnd
20" Ant i pedy=thvdgnentelymoppiese alyorli oromwflyasrsd nt aeh. and i bag)pyed

E; ef elr amby?golﬁ?é |b %ﬁ@ﬂn{fftﬁ‘esar%dxgeébr%ﬁ ggtg&l O&Ey&mb@a'( %e%gga 02%1@ hgrgof .
anpl es, 0 i_bo gnent s i ncl,ude Fab : Fv
fr agrrenff 5 af 2504 & ?‘l PnéBr SRR JEFELdS sihRgre ¥Ehhi FPR i'BodYe nTecul es:

andifrul ﬁpépé]efi’i‘rq @@ﬁ@ﬂb@dﬁ‘e@%iﬁedmwmmﬂﬁr&m thoohyrciiadymentad 1abNat i ve
ant i bodisesrcay.e usually heterotetrameric glycoproteins of about 150, 000

dal t on d_of .t d I t (L hai ns and two_identi cal
noavy (1) ohapacier kR serEat | E8 peea® B riia abi ot iaty CHaPROBF Sne

coval enfefiiziflitndece berrk 380nedhidreliteedhiwbethaof. diMsiddulde hiakages varies

anong t heofpaay canabmis Qhegléé@b@napéﬁ&ngglp@qloaﬂeasotypes Each heavy

and, Light chgjn al so h as _re rly, spaced intrachain disulfide bridges.
Eac% heavy cﬁf'é acquﬁgaaé\?ﬁlg?’éblog dotal FeEFED FOA G Yy a

one
nunber é%gmwaﬁﬁcm WhiclEdehebsepftiadAxi frdmgfatmmbmr% addmal n at

one endc{rﬁ&ﬁla&ﬁdcad&msl%antoﬂﬂlmb:mﬁt tHeS s81:08k 886 wiieng@nst-aat domain
of the Lj %Jp ch?@ S allgmengbran amhe fi rft Qongt ant dorral n of the heavy
chai n, e °Fi GHEE SAEFR VAT "RE| B USHEPRIT TS AgRedwi RS the variable
dona|n B¥E$q§§bﬁ§aV@nL§h§pﬁe less than 0.5% of such domains.

20 The term “divalent metal ion” refers to a metal ion having
two positive charges. Examples of divalent metal ions for use in
the present invention include but are not limited to zing, cobalt,

. nickel, cadmium, magnesium, and manganese. Particular forms of
such metals that may be employed include salt forms (e.g.,

25  pharmaceutically acceptable salt forms), such as chloride,
acetate, carbonate, citrate and sulfate forms of the above
mentioned divalent metal ionzg. A preferred divalent metal ion for
use in the present invention is zinc, and more preferably, the
salt form, =zinc sulfate. Divalent metal ions, as described )

3¢ herein, are preferably emploved in concentrations or amounts
(e.g., effective amounts) which are sufficient to, for examplé,
{1) enhance storage stability of Apo-2I: 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

35 solubility (or reduce aggregation) of Apo-2L trimers, or (4) -
enhance Apo-2ZL trimer formation.

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

separated and/or recovered from a component of its natural
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WO 2006/ 089015PCT/ US2006/ 005459 vari abl e domains are called the

framework regi ons (FRs).

chai ns
connect

. The vari abl e domai ns of native heavy and |i ght
each conprise four FRa 5-sheet s, largely adoptingconfiguration,
ed Wo dwreikhypervari abl e regi ons, which form | opgEUSINGI@SIING,

and

in 15 sone cases formng part of, the 5-sheet structure. The h%/pervari abl e

r egi onsenvireagénichaion e vaek dotrupaEhes 9% iEEoBRL I ERY PR
SPakN, 1 CoRLE I Rha EPpihais teHfreant vhadicasghses Kabat 20
ajilr—ligﬁyég,eng%%gsda are not

with ot
| mmunol

s
i nvol vetPRAPEEETS UFRs bfHdiThG BROHHET bEHY ¥
var i oushefrfomes pradfdupthenns;otsishcamispar t 1l -papkoinaectiesattbieBody i n

ogi cal Interest, 5th Ed l1nstitut 9
an anti gen; but exhibit

he FRs and,

ant i5b°d%r;1) cpendent elirdiRdisat ete QHREXIwi iy b8 SHAREGEs Papaionadi gesti on

of anti
"Fab" f

Pepsi n

ant i gen-bi ndi n '
g ding sités an |s_st}|OLIua c%pable of

10

15

20

| es produces two.identical aptjgen-bindin nLs, .¢alled
" Fat gegﬁgi jg%nr-ebsﬁﬁﬁféng&sﬁ—g;g@n% aam?esi dual
Pc" fragmenh]l ahoseanihawkheetly ivss abid ispyrpEns rapet APETIAEPEadi | y.

dogreen FeT T ICIERAT WD 1IPRE AT ndft
3P o2h @gtmggeﬂéﬁ SbyaBDE(lﬁ@IE‘) it AR eib@ind138 tedcing

condition=s using Coomassie oY, preferab&y gilver

Isolated protein includes protein in situ within recombinant
cells, since at least one component of the Apo-2 ligand natural
environment will not be present. Ordinarily, however, isolated
protein will be prepared by at least cne purification step.

An m"isolated" nucleic acid molecule is a nucleic acid
molecule that is identified and separated from at least one
contaminant nucleic acid molecule with which it is ordinarily
associated in the natural source of the nucleic acid. »An isolated
Apo-2 ligand nubleic acid molecule is other than in the form oxr
gsetting in whicﬁ it is found in nature. Isolated Bpo-2 ligand
nucleic acid molecules therefore are distinguished fiom the Apo-2
ligand nucleic zcid molecule as it exists in natural cells.
Bowever, an isoiated Apo-2 ligand nucleic acid molecule includes

Apo-2 ligand nucleic acid molecules contained in cells that

ordinarily express Apo-2 ligand where, for example, the nucleic

25

30

35

acid molecule is in a chromosomal location different from that of
natural cells.

"percent (%) amino acid sequence identity" with respect to
the sequences identified herein is defined as the percentage of
amino acid residues in a candidate sequence that are identical
with the amino acid residues in the Apo-2 ligand sequence, after
aligning the seéuencas and introduéing gaps, 1if necessary, to
achieve 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 alignmeht over the full-length sequences being compared.

For purposes herein, percent amino acid identity values can be

22
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"Fv" is the mninum antibody fragment which contains a conplete
antigen-recognition and antigen-binding site. This of a dinmer of one heavy
chain and one light chain 35 variable domain in tight, non-coval ent

associ at i omo tobssv01sn this configuration that the threertippsrovaeisssol e

regi ons of each variable domain interact to define an _anti Nb nding site
on the shrdacd ofinch&hATERACICH| ARIRATEEPT RABVERY PHRET pé?{xari abl e
regi ons 505 eln-a8ti1eRabiPdichgnspesi finei t ynd abkhsowrvel body .of wWoich

20061089015PCT/ US2006/,005459 wever n, I [ i
hal f of 2af W%gﬁb?‘?oéﬁlgg %SnelryHf%ﬁ?%%nﬁ?igérﬁv%?itg%rgé ?:g\b?gh?big)sg??? %:nf g?r an

ant i genyafaindtion, apt.| 20§59 0 TegdshRF b BAET bifd VEnt TRy Bl though at a
| oweg a&re!t;méasttibama-h@x@mddse.bi i Ng.ISNE 2. probien Fab phbagrent al so

contains the constant domain of the Ii in it f &k St nst ant
domai n EERAIERIE Fﬁ’éoﬁ'?@aQ‘f/necrhrLaealc&\l.’ I'E‘é%" % rla giél?reh%ns Fg%%le%&% rgjr&ﬁ Fézt%@hf ragnent s

by the additicon cofpariisew Peminpiessat=q {6 cayY oty AP HES ST B heavy
T ICE{% gigzg%}a |Hn_cl udlhng one or nore cysteines fromthe anti body hinge
. a - i I 1 1 H .

c ste?n ThE ?§§ I§?é?€%o esl rgﬁéé%m QS%é?sntBQﬁuf%Qquéﬂbé@h|Ch t he
y e resruuoe )m 0 e constant donai ns bear at |east one free thiol
gr oup. E(eabéfs)a':kmrﬁprbdwe@a@@moér?@i%FPVWBkﬁ‘?oﬁﬁéga FIPACFs of
Fab frqgngnlgért%hgﬁ Rave Bidga say St Bidesnbetveequeherm tBrherrehem cal
coupl i n%s ,gf anti bod A f ragpent s ar L alSQ 15 KNQWN, promoterhe "light
chai ns" *8f &t F6d B A nogl obuline). f'rom any vertebrate, speci es can be
assi gnedptoosadyoknt swesiear syausRser ity pESoSLR| Pl R¥pBA"1%) and | ambda
(Z?JOD’e gﬁgﬁﬂaﬁ?ﬁo%&ﬁ camgl%x%Ckﬂ%x&eqmeaeesiﬁ prbedtremo Npo Brrdedwhat ¥

i.ng on am no aci d sequence of the constant domai [

I . : in of their
heavy cifdi §,S'ar‘?‘t“]%b‘8‘g1r|*_a§’sc_e§§n be assigned to different classes There are
five nmajor chastesc efiiintacrrsiepbodieked] ghem yb *5 FE2°TYG and 1gM and
?eéfra1 %%?c&béﬁ%ﬁ FRYa et b helt il iawbdeer imicdesubelidssesuqncsot yHEs), e.g.,
t% t ' gqx@,glﬁégo%:lﬂgl ?Gﬁ’a %?F!sgéierﬁﬂ:ldokgégcrezggy %\ﬂ)éjrcb@idbe@:aﬂﬂ ant domai ns

at corr d7To e diffferent classes of antibodies-are called a, 5, e,
y, and pinkespectPhefyr aTmel¥RERtice $ rifctidr ESPHTthiee: A FBA3T onal
g g'flfé_bgu {@Htoﬂérﬂfcigbiéﬁrieﬂkhel assesioh ofmakeoghbinFptAde arde PREPPERNOWN.

' N9l e ¢ Ir?ceEcV isocl;pexsa%ﬁ¥ 1 Ad DY o f LAQRBNE SRR L 56 BEfects
the transcription of the seguence; ot a ribosome binding site is
operably linked to a coding seguence if it is positioned so as to
facilitate translation. Generally, “"operably linked® means that

25 the DNA seguences being linked are contiguous, and, in the case of
a secretory leader, contiguous and in reading phase. However,
enhancers do not have to be contiguous. Linking is accomplished
by ligation at comvenient restriction sites. If such sites do not
exist, the synthetic oligonucleotide adaptors or linkers are used

30 in accordance with conventional practice.

“aAntibody-dependent cell-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

35 target cell and subseguently cause lysis of the target cell. The
primary cells for mediating ADCC, NK cells, express FcyRIII only,
whereas monocytes express FoyRI, FoyRII and FoyRIII. FcR
expression on hematopoietic cells in summarized is Table 3 on page

464 of Ravetch and Kinet, Annu. Rev. Tmmunol 9:457-92 (19%1). To
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VH and VD donmai ns of antibody, wherein these domains are present in a
singl e pol ypeptide chain. Preferably, the Fv pol ypeptide further conprises
~a pol ypeptide |linker between the VH and VL domai ns which enabl es the scFv
to form t hegglwedsesisst ructure for 35 anti gen bindi ng. Fectaseovbmwof scFv
see Pl Uckt hun in The Pharnmacol ogy of Mnaocl onal Anti bodi%%, X% 113,
Rosenbukgeandaidioret Bdsy, OSpati“mg@Fll‘?/ér‘P%d,ntREWtYoF‘R, B IFRES (1994)
The terafé‘g"%aélﬂﬂi 68" kB QESct osmakl vantdteadynd r agFent $Aickh two

antigen-binding sites, which fra LSe eayy-&£h@dl Ass
2006/ 089625 L USZ’OB%/R?(%&%@Q%/W ?‘gs%?{e&d%%ngl&:%ﬁvcél%onne ted to %;/%Q

| i ght - chaiaday asdrabheraomiibnd QWigrucheas a1 1ol t PO% AR (VH - W), By
usi ?g gshhnkenghhat 1is. t 0Qrshesditeayal bovadaaict omgl lyet AREH AH&vio domai ns
on the'same chain, the domains are forced 1o .pajr,W.thethe ganpl ementary 5
domai nefotban®rkrselensf kRISt 5t “two"ant 1 gen- bi ndi ng sites.. Di abodies
are desgfibednemye shuhlas ithatf disabamedl &0 EFTEO4SDF: 3PF#161: and

Hol | i ngrl,(%r_ g%_g\é (1% QE. Nat|. Acad. Sci. USA, 90:6444-6448 (1993). The
term " morGeronal anti ody" as used hﬁr in referns to.an LA aptifody

obt ai ned f r oumapoptA=REPEn L uBstant ' al ¥y hom ene’gét}:s anti bodi es, i.e.,

t he o Ndidticdiaks ad bedies eamprist NMyrcheopdpuPaefoifbare FiR M8l except
for possible natur y ol baesatdtat FEaytdre £pnesient. i N m nor
anmount s‘?x%ﬁg’c%%)né?l%slatn¥l 0 ileglﬁlgr(ggz!‘%iaII hl v, speGific; . helng,disgeted against
a si ngI@cml&ﬁtﬁﬁéﬂf@nsﬁ‘%ﬁoeﬁﬁ??h‘ﬁlﬂﬁﬁ&fa A contrast to_conventional

(pol yclgnald manbibadyrpeepar areras, wtekral yigildgr| WnGedds: di ff erent

ant i bodi es(‘)cdii-:%gct Agai pst diffepentnAet-epiHanvsty epMCepas) Nkeach

monocl of&l @nti body is directed against a single determnant on the
antisgencells Redneiwietes their specificity, the 20 nonocl opal anti bodies
are advant agegiisc-ist tmt reheytan'e wyiFRREiazedusst e RGBT itfofta cul ture,
uncont am nated by othek.ifauneglkebubyngs ofhen madiibbéy. " mbrocl onal

i ndi cat €3°the charactfer of the anti body as bﬁ&pg abiaiyed ftroma
subst anprefereHoReyeife8us2 HopuIPEE Gh o "ant i bodi es, and i's not to be
CoNst r Ugge - 1e@OBER | 119 086 Priodudtinda @ e BRIBYdY> B HRy parti cul ar

nmet hod. _For £X nghg,igcﬁgdqu%gégﬁ@lmamimﬁdbeﬁRI,OFbeRIIB.e@nﬂn accordance

cep

. rE8LL&%8 _ _ .
wi th” theé priesent 1 nvention, e m W ) r JBLBOg iy St
descri bBaY B RoRFEFL1F5SF) . ?r%mtcﬁflg, agg%{?fg%'g%l e Ldenm 1yt

o LS5 RS
r econbi BanicdN&omet hodd$heseereqeriorsy, BvRIgt ERtCNG TS 4 B G 86 7Y The
"monocl qngl .E%@Q%§§gc@yo@lﬁ%rm Frgrl Bt gdnf romiphhies arscebbely” )i brari es.
usi ng the techni ques, descri bed él%ge%gg(g% «ghagldi,ffgl@t%fﬁﬂaﬁig:ﬁz& 628
(1991) HAEWERRES 8t™HEE AT PROT< Bi°6R. 222 581- 597 gl 91) .. tor exanple.
Thezsmneaboagordatnbodices iher dieranfeci PFEHALY Y FAGRECSS “EHitfrer i ¢
ant i bodigs, {i.taunoghabil-icRs)c bR Wriceina-pordd entbfatihe hehly (@Rdfor | i ght
chain is rdentical with ar honol . r GicRET Be RRREEss I N
ant i bodit8si B2 rXFERI YN §°Parti cu %rgié%g%%g%c%?%_lfgﬁg&g% t,0 a_particul ar

a

ant i bodyncliassnarcsnbet aysosing thagade ipeki i@ "ot i i s
identical, Wi feflc ¥k 200608905/ WaAB06L05468unol - 15:203-234

30 (1997)); FcRs are reviewed in Ravetch and Kinet, Annu. Rev.

Immunol 9:457-92 (1891); Capel et al., Immunomethods 4:25-34

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

other FcRs, including those to be identified in the future, are

encompassed by the term "FcRY herein. The term also includes the

FcRn, which is responsible for the transfer of

35 neonatal receptor,
' - 117:587

maternal IgGs to the fetus {Guyer et al., J. Immunol.
(1976) .and Kim et al., J. Tmmunol. 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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honol ogous to correspondi ng sequences in anti bodi es derived from anot her
speci es or belonging to another antibody class or subclass, as well as
fragnents of such antibodies, so long as they exhibit the desired

bi ol ogi cal wasisherbsbrs(U. S. Patent No. 5 4,816, 567; Morri gofvueioo@bosssePr oc.
Nat|. Acad. Sci. USA, 81:6851- 6855 (1984)6396 Chéirr,\eri?1 ant i-hodi es of

i nt er estahiereei() | i ladeo FHICNEPFHEIPD 4RBi HOGRES® chpristwg Vari abl e domai n
ant i gengpl Ndi-Rg: SEARRCESM AL LY egT.r oOmha ezhueen vplinatReYREIg§2 A d World

Monkey, such _as bahqo rhesus, or n 5 sangy hksrmausenst ant 10
regi on $BHFEHcas Ik E%? R §h§%%8g%9é%§mg§%§j@f fo?yms of _non- hunan

(e.g., myeiney asdidediesrer=edchPPRinc Vakre BEdPEE'S gt PEBIRECH ni ni mal
sequg_ncg JMed: fd Qo pefrhuRgrt MTaneglphid mereforydone (DoRIFaRt,
humani z % nt1 bodi es are human i nmunogl obul ins (recipient antibody) in
whi ch r é8P%iEs *¥8°¥ 1 ra hypervari abl e regi on of the recipi eﬁjté are
repl aced by resigleasnt rdzpeaddypemiakpabiidyf egf oirP6f Be4fonRuiBhH speci es
édopordgggijgg?&_ éqme??lgpé@qységi,tarx@abi in Ghenprdusmee Pfinate Eavi ng tEe
esired specificity, affinjty, and capacjt s RSt angaes, theanewor
regi on Gml?‘?&tdue@%fm‘f‘#ee‘%eﬁl ﬁc'_zjoviﬁr%r%ﬁn %ﬁ%’%& ?énr%é{_rlg%r zﬁl ;)b?%d by
cor Lespoerding rdnthyfinst eshrhoesnt Fof ther AoRR-CRihefH 68 AntFbd8i 8s may
conpris {du h 1 ) T eumsh dxat BecH eciphente antibedy @o in the
donor a%?ti%%&dl% q%h%?sgarnrr%%?fi ca%rt)i oﬁlggl(g%; nmade to fu% her. Lefipe anti body
_per f or maREESS [9PTRERRATE] 2CHhE Hifan? Zed &RtTDody “wi TT Conprise 25

subst antdzabhyo-aaht6fo ate beasts.onemuant tephedd [2p2t We? \EPPADI®YdSfai ns, in
whi ch al | %rgetﬁstanti ally all of the hypervariable | oops correspond to
those of’“& Ron- Human i mmunogl obul i n and al -Otﬁu%?;togﬁ%éélééﬁsél L.of the
FRs 14r e t hos&bef termh AR RAFRINBGTOBUL PN SEGd8Nnce. “The hunani zed anti body
opt i onaldppcak syl towampt hsecamodbclawst aatadiesn ALY °FAhunogl obul i n
constant_re I(Isg{}%(,lﬂcg1 15%%%[59@%& ;gnttfi%dgé_fs & hy Medy dpepun0g | etibbdiedor

further detarTs " ste al ., Nature 321:522-525,.(1986); Riechnann et
al ., Natfgrmed3orogpat 3wt 588)L0t3G ﬁ?%’%“t"éi‘,leﬁjraﬁ% Eﬁgﬂg‘%d%’ug%?g%%%

2:593- 596, (14892)s +BEFhediieim tihy gesvaed dblcdoskeploAttiiieY -used herein
refgns to thq‘z&%ﬁ%&f%ﬂ:g%ﬁ&%squgémﬂiﬁna%ﬂtﬁ.@ﬂYcMrﬁhnﬁéetI’eSponSI ble for
yp

ant i“gen- bi ndi ng. rvariapl e regi on _conpr.i.s 1N L, L esidues
from a RGHPPEremrat PFPide COFRT I NG Fg iadjr?lggl? h]ﬁngm& &a@?{%ﬁs}% dues 24-34

(L1), 5Qké§50ﬁL£ﬁeﬁ%ﬁd.89Eﬁ¥ﬁpﬂh3)oﬁImnthb0¢ﬂ"gﬁpgments include Fab, Fab',
V02006/ 45901 5PCTLLB2000L005459, clighBai;i abhemdamiRoding; 3485 & HL) . 50- 65
&0 Yo R )

(H2) an . ' | e heavy chain variabl e .donmi n, o/ -
Sequenceddh PRRIGNsOFC T RTATBY I A TRt erast® tgt%%ékgs flIgﬁhl;ﬁ@ihc@{‘HeaI th

Ser dsce, aldabbanatragnshtd ut es of Heal th, Bet hesda, MD. (1991)) and/or those

"Native antibodies" are usually heterctetrameric
glycoproﬁeins of about 150,000 daltons, composed of two identical
light (L) chains and two identical heavy (H)Vchains. Bach light
chain ig linked to a heavy chain by one covalent disulfide bond,

30 while the number of disulfide linkages varies among the heavy
chains of different immunoglobulin isotypes.‘ Each heavy and light
chain also has regqularly spaced intrachain disulfide bridges.

Each heavy chain has at one end a variable domain (Vi) followed by
a number of constant domains. Each light chain has a variable

35 domain at one end (Vi) and a constant domain ét 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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5 residues froma "hypervariable | oop" (e.g. residues 26-32 (L1), 50-52
(L2) and 91-96 (L3) in the light chain variable domain and 26-32 (111),
53-55 (112) and 96-101 (H3) in the heavy chain variabl e donain; Chothia
and Lesk JwdMabsosBiel . 196: 901-917 (1987)). "Franmewor k" porustobomsesi dues
are those variable domain residues 10 other than the hy ervar ‘1able region
r esi duesraschiareimirdebicheédresidues ayh beteTrsbyFo" MRT LR D ? an antigen of

interest, ©.0.nd fleakh, cﬁgﬁﬁfp&ﬁ LeHGP @ﬁ;@%nﬁfabﬁ)&&‘domasn@ne capabl e of
bi ndi ng Hﬁaef antl gen with suf flﬁl englO Q{ and/ ebravifidoyesaeh that the
ant i body i sThedfasl A%aEaNeEr apBtitit agen for targeting a cell 15

expr esggngnd heraabigemains diffegr extrRoPUPBOSES SAETEITT, *"Pfunot her ane

wi | I ref gll?o ) & Rt had ggearﬁatﬂ}@gb&lwhd(@eeﬁeiabiw of Pagtan patient)

wi t R ody, wherein the anti n upgenjdgated or "naked”
ant i bowrtmultaﬁeaa‘%&k?%’éfﬁ"ﬁa& %é’affgﬁ'f%lgaaft e o%e%f used wit h ﬁ% het er ol ogous

mol ecuh@sinori tagentla) eveuth ds:tonbutrd rBFeRgRASt bRE g8 t her eby
generatd ng.an ~d munocoisugate s concenddateliishl ahed? saymebbdy |s one which

has bedf rdent]tied and separat e dlor_.re ed.froma eonpangnt of its
nat ur alcadpei riemesier st 5&??1%% dboggpjorﬁetrlﬁesgg ﬁf‘lr {s natural enyironnent 25

ar @ oMtz al sasshiceh wmsichsi.nt Thd ereenhighldi SEHBETTEE BY T 1v8FaBeuti ¢ uses
for the antibody, and fay JAskddeenzyi@amrkhoegunes (Fead ofher

pr ot ei nNaceous of nonpr ot ei naceous sol u £ @_ggﬁi ediaents, the
ant i bodspaieble FPTEIRE e JoELY St PG e sl éﬁjﬂ%n 5"}({59 &i@ gf anti body as

det er ni feg bys} herbelw yadvatthod, aaﬁ@%étc%ﬁl%ﬁ%l §° ercé:e Zh 99% by
wei ght,, (2) B&;@rv‘l@%ﬁﬁa g_lggflb%en&hﬂc@l ebimilvoat deasttisgr evddires of

N-term ha nternal am no q Hf anpspinning cup
sedenatdine cBFSF 3£)°rf“6n$|cﬁ‘?6ij_‘er? i tghebf;3 %&% %ug%grer r educi ng or

nonr edugjRgveendilld ergiust rig eeglrm%%'i\lé preidiegl, T ¥t Erabt vy 8" ver stain.
Isol ated 35 aptihody. i pek udes Whenad hopyriarisble mugihin fregiofdf nant

cells sTnce at | east one conpon . V. h%ﬂ]dla Vi ronrrent
will notthss 6?@%‘%?0“5&”‘?1%&”% gﬂﬁo%ev%? %]?srygi gggda%;tglaboggl Wi IQI

pr epar egidy o@t aheasidione (Pre | ﬂﬁaéatl@ih adt ep. Sagpences © ns of
20064 08?015P9T vheD f99§é1.59 sth md. M ieXpdassi sarviefd, evetimadnount

refets t6 an anount of _the co at | eat by, L eceptoh: agaRiss and an
EGFR i nhiiittotefiri flepd tRf f%ecttble\‘fg fo@ppgevglnﬁl ng?harrel i or af j%e}ql or treating

the di Sgasedr iaesmidd dnréntudst bondiste PRI HERIKI &1 e85 Hul t aneous| y
or sequgny aI | ﬂaﬁ%l{ly gﬂf@étc‘a‘:ﬂ’@{)ﬂé&mtss sah ebf petiivépapbemnefi s t he
eat

anount Of recept or agoni st _.an ShzbL conrbiyation
suf fici &he th‘f'léﬁﬁ}ﬁrféé an5-bgine ée?%c%égﬁ%lhe pr o%ge?{,\cs?l ty (such as

syngtgi shbeal |l y) of a cell to undergo apoptosis, reduce tunour volune, or
prol ong Surngﬁinoﬁige;&ﬂmﬁnh%dﬂgsapﬁﬂﬂQes.two identical

each with a

Pro

antigen-binding fragments, calied "Fab" fragments,
_single antigen-binding site, and a residual "Fc" fragment, whose
name reflects its ability to crystallize readily. Pepsin
30 Vtreatment yields an F(ab'): fragment that has two antigen-binding
A31tes and is still capable of cross- -linking antigen.

"Fy" ig the minimum antibody fragment which contalns a

" complete antigen- recognition and antigen- -binding site. This

region consists of a dimer of one heavy chain and one light chain

35 ; variable domain in tight, non-covalent association. It is in this

" configuration that the three hypervariable regiomns of each
variable domain interact to define an antigen-binding site on the
 gurface of the Vg-Vi dimer. Collectively, the six hypervariable

regions confer antigen-binding specificity to the antibody.
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The term H mmunosuppressive agent” as used herein for adjunct therapy
refers to substances that act to suppress or nask the i mune system of the
manmal being treated herein. This would include substances that suppress

cyt oki ne pxasheedesoss downregul ate 15 or suppress sel f - aptr@8moguEIRSSI on,
or mask the MHC antigens Exanpl es of such agents _incl ud%

2- ani noH6warsrl- §veubbirat e arEbht AEdn( e Mals obA™ “Ko. 4, 665, 077;
nonlst GL%H%H ﬁgﬁgi imgﬁ}} ARRBE Gippediigsaf INSALES)Ys apathiopriorean

cycl ophosphani.de; br.onoct L ne; Ql_; e. r ah dehyge (which
masks t ﬁé‘[g?%e%gaﬁnli}fegg%g% snC eggt?‘?%é?elﬁg%%%ﬁﬁ?w%o@ %?120, 649) :

antii di etypi bovemt ebbdiiey ten MHe antitrersPaty ESfrayments; cycl osporin
A ﬁgleroi SS %%"izaaﬁ f%@lﬁ&ﬁoﬁnkﬁoédr&raahdstheecgnstqaftedn'msbme:;f the

met hyl pr.edni sql gne, anet hasone, . a : OC S ; rexate (oral
or subc&ﬁﬁﬁ‘éo‘%@l? ﬁ?/‘g?%‘f?;%r%sr odzﬁflﬁg?g‘gﬂgﬁ?asé—lltl%z?ﬁg%h{%hgg%om de;

cyt oki nehaincytraki nEragmerpt of Eiera§oem F2° FRIMFEEA RN iaﬁ‘gé‘ﬁcéclr on-y, -p,
or -a anfs DofLeSesilds bUMBKe NEGHOSY StéAahos - & tant hbodi ed=tihndHl xi mab or
adal i mumab) , anti - TNFa i nmunoahesi n t ane t s EnQECrosi s

ot o SoRNR ORABENAS, P PR RIS Gl FEGRACEEER e BRLBAATRERGET! OO

r ecapt orreghth bodkrbs- St thElepignelberliessin fqudrhg Hhifebit and

ant i - CD18..20% 1 Pedkegue @)t bt LET4 nkihodi®anifetiensl sgolssinbhe| frashocyt e
gl obulin; ,pan-T anti i.es,_nhrefer : j o Sd¥aq

ant i bodit@sﬁp st UBl e %gagjt sélea%3%?§¥§%1%m%HE%A%E?%%{ynweéglr?%ién (WD 90/ 08187
publ i shed PARSY 30) FaBs fyepepriokiWEse; har@i%?g%ﬁl’éﬁﬁaa%? TEEESRNA or DNA
from t haRast ; odpbe506smiRS164443 i rdo %y Spearipudy | fragmapameinaliocel |
receptor. (Cohen et a/., U S. Pat. No. 5,114,721); T-cell receptor frayents
(O fiier Y8°“Br ., Science, 251: 430-432 (1991); WD 90/11294; VD

2006/ 089015PCHEHSPII/ 0bSUTY PANBWRIPORNEE uf Emuagg o3 18] oBEY™ *&¥d WO

91/ 01133)srraBehtk Geklidecopt be antighedi €s HEPoBAGICl@Ipasiy iigsimd0g9.

The term " cyt of oxi ent " 3s QLei) F 8LELS i tReSubsiARCEat hat
i nhi bi tstyo"rg%pr%é\}lér?t%s% g f(ﬁgc%&%ﬁﬁo ,ceIUI;.-bs and/ or 5 causes destruction of

cel | s. Travesres iof FheBhEORSEERT T™GdB=r adi oactive isotopes (e.g. Atm
113501125 y9GhRed86g Ba' the sind, acRi MmegqRanemoir dbe ceatsiceat| dotedpes of

Lu), chermptherapeutic agents, and 4:xi ps, YChsa5ammklb sDFRGUNLe toxins or
enzymaticalTy activ 5xing of bacterial . fun

or fragneimsseso tTerectre 'FIYReP ¥t iCd288%F Vit ggé%?tp!a%%ﬁ%??%@eas%?gﬁ’ ortarn:
"syner gi &4n,C 16ff eRld, and IgM, and several of these may be further
divided into subclasses (isotypes), e.g., IgGl, IgGz, IgG3, IgG4,
25 Igh, and IgA2. The heavy-chain constant domains that correspond
to the diffeient classes of antibodies are called w, &, &, Y, and
1, respectively. The subunit structures and three-dimensional
configurations of different classes of immunoglobulins are well
known. '
30 ngingle-chain Fv' or "scFv" antibody fragments comprise the
Vg and V, domains of antibody, wherein these domains are present in
a single polypeptide chain. Preferably, the Fv polypeptide
further comprises a polypeptide linker between the Vy and Vi
domains which enables the scFv to form the desired structure for
35 antigen binding. For a review of scEv gee Pllickthun 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 emall antibody fragments with

two antigen-binding sites, which fragments comprige a heavy-chain
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or 'synergistic effective anount” for the purposes herein neans that the
ef fect observed when enpl oying a conbination of Apo2L/TRAIL or death
receptor antibody and EGER inhibitor is (1) 15 greater than the effect
achi eved wpenoédmabo1dpo2L/ TRAI L, death receptor anti bodyporusEedosshi bitor

i s enployed al one (or individuall and . reater

(addi tivazyiabhtedenatior (Yﬁalcoﬁ’b%‘zfl?f# )ﬁﬂl idld'rg%‘)&é o gggip%glr% gﬁﬁ?%g{jnyaggngGZR
|Ph| bi t of,) SkCiheS kaRE Qo19hesyEr ghatnc(ef f 6) - caiy belasterinhed 20 by way
g na V?aél'%aett %gogoge&rg%tkpgv%l%g 1{5£‘P§i@19‘ BelfgAlhe &R doxalmE @n the
synergistic efrect” o oZL/'TRATL or death receptar antibpdy and EGFR

i nhi bi t eamec ghabe, owedoBdinsh 3R HETS 6P ﬁ’?f‘?/iw\llghaglseaﬁo?l Fat’s exani ni ng

reduct i @kt UADEnGRkl SruheBnar ctamer trassitigsTHd ndépasst@Fopt osi s" and

"apopt ot ] ctivity". are. ' I S eker
cont ol PP RaF 87 PP B e B o el [y, acconpani ed’ by
one or #vfidichar aed didldipget @t 2Lhanyes, Wﬁ’a'u&f’ﬁé‘ é@ﬁdens‘%’t i on of

cytopl agied.QSs406 plsasya menbrane microvilli, segnentation of the

nucl eus, 30. degr.adation of chto Q 110551 Qf rdEdr@chong i

. n " i al

function. Thia &t Tvi ?/noccéﬁn%% aﬁeterﬁ#neg él%%drreastljfe%l uii negfwell known
1S

ar t 10ret hudhodvorbt-abtsgh&son by popPlavidbiofi By HEeLyR  PAES AR VSi s or DNA
el ect r ophofesisses, bi ndli ngnef i anrexial \4ntfibaghenteatboirioh BNA, cel |

shrinkage, dilation of, endop] asmi ' s b
and/ or PoPWaSOR BF° rr‘edr%F%tﬁ% v%ge%]: (ra%%( %%Fg%leg%&%lfg gggif%tsl?@ '(I)'Ré terns
b3

"cancer tptdiciameebas mayahe PYRASENEARTTIAET BROY Sor YRRSHPBR t he
physi ol ggi galgieendi-t i1oRHI) SpsaTEis, t baing ditypicdakbyirtrarasterliezed by

unregul ated cell ¢growt anmpl_es :
2906? 08965W§25%6/ %@g%@gﬁoﬁc 'ugié %%{kq:g%ié ér%?tcoflr?ﬁ?g Ilat(lilo, car ci noma
uae

i ncl udi rigolyclonal) antibody preparations which typically inc

different antibodies directed against different determinants
(epitopes), each monoclonal antibody is directed against a single
determinant on the antigen. In addition to their specifiéity, the

20 monoclonal antibodies are advantageous in that they are
synthesized by the hybridoma culture, uncountaminated by other
immunoglobulins. The modifier "monoclonal® indicates the character
of the antibody as being obtained from 2 substantially homogeneocus
population of antibodies, and is not to be construed as requiring

25 production of the antibody by any particular wmethod. For example,
the monoclonal antibodies to be used in accordance with the
present invention may be made by the hybridoma method first
described by Kohler et al., Nature, 256:495 (1975}, or may be made
by recombinant DNA methods (see, e.g., U.S. Patent No. 4,816,567} .

30 The "monoclonal antibodies"™ may also be isolated from phage
antibody libraries using the techniques described in Clackson et
al., Nature, 352:624-628 (1991) and Marks et al., J. Mol. Biol.,
222:581-597 {1991), for example.

The monoclonal antibodies herein specifically include

35 wchimeric" antibodies (immunoglcbulins) 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 tc a particular antibody class or subclass,

while the remainder of the chain(s) is identical with or
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adenocar ci noma, |ynphoma, blastonma, nel anoma, sarcoma, and | eukem a. More
particul ar exanpl es of such cancers include squanous cell cancer,

smal |l -cell lung cancer, non-small cell lung 5 cancer (NSCLO),

gast r oi nt esdo ;edwss@ncer, Hodgki n's and non- Hodgki n' s | yrpihoszuws/panor eat i c
cancer, gliobl astong, gI i oma, cervical cancer . rian cancer, {%l ver
cancer BuksH-og8UH disa CPET UG B e FHFTABD atb il l%?cglc? efeEancer “br east
cancer , agaihep Qﬁé&i@ﬁs, of Gbsllcegt Al CaRcethererabreedy alaggref noma, nyel oma

(such as 10 nultiple gvel el Ia0y o0l aRdp6aldd NaRl ok dneyneancer
such as e gF Cé? arC|nona an [ ns' tunprs, asal carC|nona

mel anonexhipissthe desanedrbialopiadl GoRiEHEY t By Poi TP cé’rlfcer testicul ar
cancer, 4e§lqpt@ggea&oﬁaegﬁret ad, vafdd)umat;/pelszadf head EAd Hed8Séancer .

15The term e related d| n $eRSE- i 1 ¥Rl &l @ conponent
of the P mr{ém‘% tefPoF=5" Fra) ﬁg%aeﬁggg Enck g’t es or lhervmbse contributes
to a norbiidiatyzed tome ihadhed Coﬂpﬁbﬂlnﬁcl"ﬁﬁéﬂolﬁr domr T ZEE TP RIACE

sti mul aLiQlRksi dd8keaNEEOR-DOhohhamiaiTyRensBs Henge waSWanldmmrﬂcsyau ve

ef fect on progyessi on f the diseas d RN LS der m are
aut oi miine* §is BaREE- he-Tredlat e SLg’lu%f J)Bm%gqoggdmﬁggsgs, i

nond mma@mmdea@@d:asnfwarm#t Jey %i&Sad88) - infectious diseases, and
i munodefi ci @fﬂﬁ&én_d;_h§§35f§§;—ms&§rmirﬁﬁuﬁ$_n| ravgn e - mediaiee daainicbadd .k aammrrmt or y

di seases, sone of which are i I e ch.&an be
tr eat ed “BLeF G AGE YL YARE E]%aﬁ r‘f\‘/’?gﬁ%n | nrgl%% er%gggéen% crlw%gus
er yt hemabesisanr eunsodctudint hr Fef sthy oeehi P te hPB‘H‘"f‘IELZaﬁdt REFiRgties

spondy| qag tﬂ{mggagm%glgﬁﬁigm qre6igIasi antasddn otiervin)ch lrdsmbaftsm c

i nfl ammat ory t hi.es_(der mat onyo _S1 DOLWTLQSI sce ren's
syn&l?onﬁfr"‘%fs E\‘F&f%ﬂlfg‘ t7E°% sg¥c%? doésifcsg%tut oi rgmﬁ%\%) 2 Q%[é c anenia 30
(i Mune pahbydsofenh & HyaroxXysirilenseIiHn aE ﬁe‘fﬁﬁ’gpﬁﬁ?’?uﬁfie&)les Bi°fmune

t hr onbogyt opephastilippabhie, thio nbmwpennmmapupmmﬂﬂmmlmdl at ed
thronboc oerua) t h roldtls e s [ sﬂlrgg;w@s thyroiditis,
juveni | Ef €t FRETH F0| ¥ 19 ml ;S)ahlgcﬁt yT 01 d| ti's), diabetes

mel | i t ugpstamese- ﬁmm‘mo@féf Fegn 3§RH|%%&§3€EFQCI’%WUP‘6 bhri tis,

t ubyhoi NERESIdilak snaphr &Eb§écedjﬁwed>fmﬁglﬁb seastsnaf remddeentral and

peripheral nervous systemns I QSkSaudLdir@pat e
denyel i r’f&FFI‘?legj‘“B’&Fyn%%?ac?ﬁaz 11%%1%’??‘ & ﬁg?ﬂ?%i%n dr o@rirlénFé:)n chronic

i nfl ammaor §oweyal t%tﬂ%@@b@??ﬁ@ﬁﬁ%ﬁ%ﬁf ¥, ThebRft GHPPF a7 gases -WD
2006/ 08%&5@%&%@@9@&&5&% n&lc Roasuitdeacteblse kopabedy s (hepatitis A

B, C D, E.and other non hepatqhro Migelassﬁh Qi MTMpeESNi ¢ acti ve
hepat i t|P§rf?f‘fmar‘lﬁaug brt | %g?” %sp{sl&a ranul orratt)cggt ﬁhepat| tp?ag and
Y

scl QSOSlmQSCMIQﬁéVt?%l qfnﬁFah?PeﬁtoP?earﬂFdf iBPOTT M8’ df¥&a8%% such as 5
i nfl ammedQryndourl wii @eage 6ul earabhvealkiof iBflilsof Gtehhypexiiegdabey,

gl ut en-sens ] ve o0 ex apal iy, and JLPOLELS dhieRsRonauLiamLAR a5

i mmune- di seases i ncl uding bul |l ous, skin,di seases . eryt hema
nul ti f orevisberkicdAvaetl T irlei 115 arﬁs’b}i*‘?%log ey L R SE 8585 S uch as
ast hma, @lhesgd c Frhk Mt zatopiicivdey nattdrelly also will comprise at

30 least a portion of an immunoglobulin constant region (Fe),

typically that of a human immunoglobulin. For further details,
see Jones 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). '

35 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 “complementafity determining region” or “CDR”

(e.g. residues 24-34 (L1}, 50-56 (L2) and 89-97 {L3) in the light
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10 food hypersensitivity and urticaria, imunologic diseases of the |ung
such as eosi nophilic pneunonias, idiopathic pulnonary fibrosis and
hypersensitivity pneunonitis, transplantation associ ated di seases

i ncl udi ng gredfobsasesgct i on and graft-versushost - di sease. ptViUSHLG/I3EY

di seases include AIDS (HV infection), 15 hepatitis o D 05:, 2 and E,
bact er icahih RfratbDasiorhingatd 3-8t (Biis, SPrét dFAI 2% PEctPons “and

parasi t.ic.Jnf ec%'go&%in variatie Bofgld; mabhgnaney', i sSeurabegmincy

i nvol vitfig™8 certd. “Exanpl es i ncl ude Hodgkin:s i ieRckuding

| ynphodiroeefre dénimamolngd gt n‘ﬂsteaFi%ag’gE(ﬁhﬁ%?iﬁgﬁ%ﬁﬁﬂkﬁ’g}s | ynphona 20
(NHL) ; @k Liguliak e camer ot eliéa(HECCRethandhontl - AG8Pe) ) 8EYHH® eukeni a
(ALL); chronic fl npho, tie%vggﬁggel@ fodifl L. ghaidat deek | 2d-aukeéni;

| aSma R Rotyt oma; nantle cell | ) .
i eéﬁea (yatpRoea 1A (B €SP otElte 8%!?1’%“%‘%?%%??%?% o CNS)

| ynphongg_sposdr)t r apspd apst2) | yaphopnoli fematinyehe edvy of tfei® veTiLe

Wal denstrom s macrogl obul i nem.a (|,ynphopl asgeey-isa7l ypadwna) ,
nucos a-3EedBi a(fhé’&gﬁgrﬁfh&loib SF%' d2Y TR IAP )

i ssue (MALT) | ...and mar zone '
| ynphonmeddagekeri'aocr "FR" Wﬁdp%g}aentgmﬁ,ﬁ%%g%ﬁﬁ?ﬁﬁﬁ?ﬁ nc Sgg’g% but is not
i mgt edotf]%,r LW ghadeliaNdraubis Ndipnrelcigsed oF heaPtactGiyeRHL, front

line 30 I ow grade, NHL, Stage .l.l1J/ ]V 1Ghem baramet,esi gt ant Na, smal |
| ynphocytic P(“SE)“NN% i %‘%‘rghnebdinéi%e aﬁr\lal%lglg

C ol i cul ar %Il—%inéi%egg%gi ate
gr ade daddtis eeditordstfluses PRl ger d&A| Wrﬁi’r‘?oﬁﬁ?%groesm ve NHL (7 ncl udi ng
aggr essjy& fropiel isnes Nede@nd rageres shagor elvapser dudk) thaNHIE el apsi ng
after or refractor 0. aut ol Qgaus St emgeleb t yansplagtatdean, high grade
immnobii%“s‘tqoéyl\ﬂ,‘};ﬁ%ﬁ?ﬁ Yt fd%gﬁ§%%§ﬁl as{*]%c NEL, high grade smal |
nonex| eanetkseehdy ddd anbiddy- di sease NHL, etc. An 'autoi unmme di sease”
herein is a gisease,Qpdesondesimr irsimendthonzeyid wdi-t cet’ed &faf nst an
i ndividual's own tissues_or_ a 089015 PGRARSZA06L005453 @0- segregat e
or mani FeEst PoN"T ngaor?ar?mé%\d\feglp%rcon%i tion therefsygm “xj%égpl es of
aut oi muneitidyeasiesradn Hhe IRIEPEIY MERLAE, TBU RSP FOr I i ted to arthritis
(rheumatgi g @kt hoi tirs ahtyesi} eayheensndidated lori £135d g3tRoarthriti s,

pso;éeu!hgtgggfgggaé%MOf%%gle(s) or agent(s), such as one or moxre

i w3 j te”.
cytotoxic agent(s), thereby generating an 1mmunoco?jug§ .
An "isolated" antibody is one which has been identified and

separated and/or recovered from a component of its natural

environment. Contaminant components of itg natural environment

25  are materials which would iaterfere with diagnostic oxr therapeutic

uses for the antibody, and may include enzymes, hormones, and

other protelnaceous or nonproteinaceous solutes. In preferred

{Fi s
embodiments, the antibody will be purified (1) to greater than 95%

by weight of antibody as determined by the Lowry method, and most

30 preferably more than 99% by weight, (2} to a degree sufficient to

obtain at least 15 residues of N-terminal or internal amino acid
sequence by use of a spinning cup sequenator, or {3) to

v by SDS-PAGE under reducing or nonreducing conditions
giiver stain. Isolated

homogenelt

using Coomassie blue or, preferably,

35 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 .



5 ankyl osi ng spondylitis), psoriasis, dermatitis including atopic
dermatitis; chronic idiopathic urticaria, including chronic autoi mmune
urticaria, polymnyositis/dermatonyositis, toxic epidernmal necrolysis,
system ¢ swelcenod@osa® and scl erosi s, responses associ at edcwishoob/mdsk@nmat ory
bowel disease (1BD) 10(Crohn's disease, ulcerative coliti s% rfﬁc'?ng | BD wi th
cOo- segr egat ehef eyeagelom trhfgcshvs ARHCUBE t FrfeE = nB8 G PP v &cl er osi ng
chol ang;io%§aa QF LRHiSEhetbidSor hESPIidALAE YardliEsFReSshidyidrone,

ul t

i ncl udi ng adt respiratory distress syndr.o ) + o i ROL-$LS,
| gE- rredibgctcédlﬁli%fé% s O BESUHEPAYI a%?% a%%t%ﬁqe%?g}:c%ﬂr%?ti s, 15

encephatiidehse sait roadi Rasniss enestiamc eheididn pEMRARPERS, colitis such as
M cL.oscopi | khagenops ¢al pditscughormbohonephr,i ths (ON) such
e e ag%ﬁi Q. Sopbr anous. gsolif shat ive ON
( MFGN) , et iae fgompetd RFd3 TP 197, “and Fapi dTy “progressive ON, allergic
condi t i g iRBileGczemacnisstiiar sofdictedhstd gEBRYESg FnPHIS Y Pon of T
cells %r%gg]grg LREL AERLON Ky bR SRORFARS giRichesa DBE @fosi ssllauboi mune

i

nyocardrtis, [eukoCyte adhési on defi ci ney, sy .G LUPUS, 8 whgmat osus
| SLE) sirdprae 2ApifEdds SIS Py i"ﬁg?u%ﬁ r?% ﬁ%%"u%t isg, cerebritis,

pedicat rig&zmanona¥BRAk, cahgooi d, al opecia), 25 juvenile onset diabetes,
mul tiple SC'afi{80§ie§m_(-'\@nuﬁe%@ses%mre%ﬂtoahs Msedabbesygi gor adjunct
[

encephal omyel1tis, imune responsgs .assQoci at i Acut e anl del ayed
hyper seR&FHaRYi £S5 R E3t SR B7EYE o |aﬁe§cgn‘%‘9fﬁg§% %cyt es, tupercul osis,

sar coi dosinme granul ofatiesitsunad| beitey tweaerdegegt andidfardsis, 30

agr anul 9cvf asi S, Maseuli tiS ([JuRpkush Rgtbrige pYessetiomsdovitémlatencl udi ng
Fol ynyal'gia Rheunatics and Gant Cell n(T%?a}&’aas?c“'tﬁlJﬁld gglitg%éas_ Medi um
VesSel 9AsTRPFEPS FGMCPOTHYY" RARASEKI TS Disease_and Polyarteritis Nodosa),
CNS vasExiigtlies, oBncidd Gfemiss deicatée aFéartiadyl- Syt ehtf g- Strauss

vascul i Lgingrdiﬁé{é‘d(éageU(Q.SS}a)b. 5. ap) &St be7 Anemisaer£obADS positive aneni a,
D anond” El ackf an anem g, i enol yii ; B0, 1.8 EDC] MHRgn ARl mune :
herol yt Petﬂawéfﬂiaam‘i%%?@%;%%ﬁ ,agnz%r%ﬁa, e P f:%ol ga,gl asia (PRCA),
Fact or Hkbrhocd@bttﬁl@n@}tpahehopiﬁﬂspaeA,QWBP}HE%}W en &R T O BRFES “7°

pan%%(t Oﬁﬁﬁiéxti}géﬂgp%nhasaﬂm@ﬁmsuim.vazlawi.mgol eykooy§4)di apetlesis, WO

2006/ 089015PCT/ US2006/.005459 i.n 5 Wit $QEGRLSs;mul tiple organ
injury S$RAFETE, @ HER ‘goxg% ‘safl{% t gtgg- ant i bo%?f%o Tl ex medi at ed

di seasesycamdporgholersieapidasertnes nBHcAREE HIXEES8 At Fphosphol i pi d

ant i bo%rgwgg&@g, nd 8 bdk &n NEdlldrll, SdetRehnbsdiseass, hfchstcoshasrns ;5
syndronme, (Goodpast ur e'ag S\é”dﬂ&%"ea Lan -rt}ﬁ?&%?lﬂ'}é!:%&&ﬂ?é‘,j ¢ Syndrone,
Reynaud™§tE9ahE, {gor §En S Syiidrone,’ &¥evers. Johnson syndrome, solid

or gan t ranspdainzinej detfilonopidre] FICALLRR ¥ ERENETE FEr#iGh panel reactive
ant i body, LSS ! 9A-RRASH hnt - fritssBeson-and-p £j@Tt-oanatcsiing. f rom renal

transplantation, |iver .10 _transplantation.. iptestipal, & anspl antation,
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the parent substan S.C r oA Lagommeund in vivo. For
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rodr 0 hat fote § J
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'ni g Gﬁg amno acid dified grodru S cosyl at ed
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phenyl acet am de- cont ai ni ng prodrugs, 5-fluorocytosi ne and ot her
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cyt @6oxi ¢ fr&&edreris EXBRARIES SO 2Bt GEERFEEAR a5 YHatl' #AR BEUéri Vati zed
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to, thosg %ﬁe tGLAPSULLG §Qe%c%919e§£dmesﬂlaﬁlwong her t@kE " Cyt ot oXi ¢
agent as USE herern refers
characteristic cell changes, including condensation of cytoplasm,

loss of plasma membrane microvilli, segmentation of the nucleus,
30 degradation of chromosomal DNA or loss of mitochondrial function.
This activity can be determined and measured using well kndwn art
methods, for insténce, by cell viability assays, FACS analysis or
DNA electrophoresis, binding of annexin V, fragmentation of DNA,
cell shrinkage, dilation of endoplasmic‘reticulum, cell
35 fragmentation, and/or formation oflmembrane vegicles {called
apoptotic bodies). :
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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substance that inhibits or prevents the function of cells and/or causes
destruction of cells. The termis intended to include radi oactive isotopes
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systemic vasculitis, sarcoidosis, autoimmune hemolytic anemia

30 (immune pancytopenla, paroxysmal nocturnal hemoglobinuria),

7 autoimmune tﬁrombocytopenia (idiopathic thrombocytopenic purpura,
immune-mediated thrombocytopenia), thyroiditis (Grave's disease,
Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis,
atrophic therldltlS), diabetes mellltus, jmmune-mediated renal

35 disease (glomerulonephrltls, tubu101nterst1t1a1 nephritis),
demyelinating diseases of the central and peripheral nervous
gystems such as multiple sclerosis, idiopathic demyelinating
polyneuropatﬁy or Guillain-Barré syndrome, and chronic

inflammatory - demyelinating polyneurcpathy, hepatobiliary diseases
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agents ﬁEﬁEQi?t i le cell lymphoma;
leukemia; plasmacytoid.lymphocytlc Lymphoma; mantle ce ymp ;

AIDS or HIV-related lymphoma; multiple myeloma;
system (CNS) lymphoma; post-transplant lymphoprcliferative

central nervous

25 disorder {(PTLD); Waldenstrom's macroglobulinemia

(lymphoplasmacytic lymphoma);‘mucosa~associated lymphoid tissue

(MATLT) lymphoma; and nmarginal zone lymphoma/leukemia.

Non-Hodgkin’s lymphoma (NHL) includes, but ig not limited to,

low grade/follicular NHL, relapsed or refractory NHL, front line

30 low grade NHL, Stage III/IV NHL,
intermediate grade/follicular NHL,

chemotherapy resistant NHL, gmall

lymphocytic (8L} NHL,
rmediate grade diffuse NHL, diffuse large cell lymphoma,
ne NHL and aggressive

inte
aggressive NHL (including aggressive front-1i
relapsed NHL), NHL relapsing after or refractory to autologous

35 stem cell transplantation, high grade immuncblastic NHL, high

grade lymphoblastic NHL, high grade small non-cleayed cell NHIL,

bulky disease NHL, etc.

An “autoimmune disease” herein is a disease ot. disorder

i i i i ndivi 1’s own tissues or a
arising from and directed against an individua .
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(including Polymyalgia Rheumatica and Giant Cell (Takayasu's)
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35 aplastic snemia, Coombs positive anemia, Diamond Blackfan anemia,
immune hemolytic anemia including autoimmune hemolytic anemia
(ATHA), pernicious anemia, pure red cell aplasia (PRCA}, Factor
VIII- deficiency, hemophilia A, autoimmune neutropenia,

pancytopenia, leukopenia, diseases involving leukocyte diapedesis,
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30 Berger's Disease {Igh nephropathy), primary biliary cirrhosis,
celiac sprue (gluten enteropathy), refractory sprue with co-
segregate dermatitis herpetiformis, cryoglobulinemia, amylotrophic
lateral sclerosis (ALS; Lou Gehrig's disease), coronary artexy
disease, autoimmune inner ear disease {AIED), autoimmune hearing

35 loss, opsoclonus myoclonus syndrome (OMS), polychondritis such as
refractory polychondritis, pulmonary alveolar proteinosis,
amyloidosis, giant cell hepatitis, scleritis, monoclonal
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neurcpathy, paraneoplastic syndrome, channelopathies such as
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greater bicavailability than the parent substance and is converted
to the parent compound in vivo. For example, a prodrug may have
greater absorption into the bloodstream upon oral ingestion
compared to the parent substance. The prodzugs of this inwvention

26 include, but are not limited to, phosphate-containing prodrugs,
thiophosphate-containing prodrugs, sulfate-containing prodirugs,
peptide-containing prodrugs, D;amino acid-modified prodrugs,
glycosyiated prodrugs, beta-lactam-containing prodrugs, optionally
substituted phenoxyacetamide-containing prodrugs or optionally

25 substitited phenylacetamidefcontaining prodrugs, 5-fluorocytosine
and other 5-fluorouridine prodrugs which can be converted inte the
more active cytotoxic free drug. Examples of cytotoxic drugs that
can be derivatized into a prodrug form for use in this invention
include, but are not limited to, those chemotherapeutic agents

30 described below.

' The term "cytotoxic agent" as used herein refers to a
substance that inhibits or prevents the function of cells and/oxr

causes destruction of cells. The term is intended to include

. . . 211 131 125 90 186 iB8
radiocactive isotopes (e.g. At , I , I , Y, Ree , Re ,

35 Snﬁs3, Bi212, P*? and radiocactive isotopes of Lu), chemotherapeutic
agents, and toxins such as small molecule toxins or ehzymatically
active toxins of bacterial, fungal, plant or animal origin,

including fragments and/or variants thereof.
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hydroxy, art i cul arqeahodi rent,othe 15GFR
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ConS|st|qaglgmeam1c1n gammall and ¢calicheamicin omegaIl {see, e.9.,

Chem Intl. Ed. Engl., 33: 183-186 (1894)); dynemicin, 1nclud1ng

25 dynemicin A; bisphosphonates, such as clodronate; an esperamicin;

as well as neocarzinostatin chromophore and related chromoprotein
enediyne antiocbiotic chromophores), aclacinomysins, actinomycin,
authramycin, azaserine, bleomycins, cactinomycin, carabicin,
carminomycin, carzinophilin, chromomycinis, dactinomycin,

30 daunorubicin, detorubicin, &-diazo-5-o0xo-L- -norleucine, ADRIAMYCIN®
doxorubicin (including morpholino-doxorubicin, cyanomorpholino-
doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorub1c1n),
epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins such
as mitomycin C, wmycophenolic acid, nogalamycin, olivomycins,

35 peplomycin, potfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tuberéidin, ubenimex, zinostatin,
zorubicin; anti-metabolites such as methotrexate and 5-
fluorouracil (5-FU); folic acid amnalogues such as denopterin,

methotrexate, pteropterin, trimetrexate; purine analogs such as
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Also included in this definition are anti-hormonal agents that act
to regulate or inhibit hormone action on tumors such as anti-

estrogens and selective estrogen receptor modulators (SERM=) ,

including, for example, tamoxifen (including NOLVADEX® tamoxifen),
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qui nazol ass:L 1%_1 ;P?ﬁri‘ge di@ckapis I(c%u@)édl’;ﬂéyvl%bagxwl—;ﬂ:&waz@ isdl- 15

yl]-(3-e amne; [6, 7-his- et hoxy-.et ho
qui nazol‘rwb]‘.-a?illne():a sexhy IR eIL’ﬂ}H")’ r}f‘%?zeb 8T Seonad &¥kérupicin,
di met hoxysituRazoh,| Ralnyh)bicdnet dyondssldenyd)d depayciy- Those agents

et hy | phenyl) g -RLh Sstﬂlfl@naﬂ;@fnﬁqoqgtiml kfrdsty, 1 Foniaaipland
(6- no-"qui nazo I n-1- g,%e et hyn )é( anm 15.021,10el nsa.Part |19gl ar
enbodi mePHE alkElEErR Pﬂfﬁ?bﬁ YFRoTs fté;}?ﬁﬂl ‘

N- (3-et h;y&m{mﬂéﬂyaﬂ;ﬂmé TehirsE24 et hebhostrhexys - S-flieersErhan e aFf-a

parti cul ' ren Gégnl 'gutng.r ﬁl".f’l% Molecular Basis of
et hynyl p Eny e5 B bJ(-é"g:eiollz'lhoxyet hoxy) - 4- qui nazoli nani rnLBFL §c an HCl salt
to

form | ncmrhenemltspbul%nd &fsoat S- 1t FRREEER 255 it
N- (35t hypyi Phepyilaribn’- &ic&(g%nﬁﬁt ﬂ@x)eeithﬁxy})la@tlc drugs" by Murakaml
et al. (WB Saunders: Philadelp_hia, 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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qui nazolinamnne is in a substantially honbgeneous crystalline polynorph
form (described as polynorph B in WD 01/34,574) that exhibits an X-ray
powder diffraction pattern having characteristic peaks expressed in
degr ees 2- fyeeioas/@oo@ppr oxi mately 6. 26, 12.48, 3013. 39, 26T/462008605249,
21.10, 22.98, 24.46, 25.14 and 26.91. Such %y h formof
N- ( 3- et ByAytTsERyoRab W1W§P@%FHWW%OX§E fﬁug‘ﬁ%f% ihamne is
5 gfr ﬁr r e@yt;gkﬁ;ﬁgsTaﬁséfeyﬁﬁt&ShwﬂhdneaSuﬂlS1aS7MmaﬁF§r0353ﬁmmn§ &¥1 ot i ni b.

e co or.myl nageyt
prodrugglnggmné’cs)lf %ﬁ% f Rt g? ?%M% HO%héngE%&MO%wl et

e active conpounds Ty ared by an
process Pﬁnem%dbboﬁmel icABYEeRiget hePHepar BT oot tﬁ?ﬂr&h‘?’l y-rel gt edy

conpgu n%?ré:nagelr; ega&cdﬁmtaﬂﬁ | icerme0ap osirds arafo 6 cira dec imubar it
appropriate \a7

1N0200§‘P5§%%615%%% Or(% 0%){] Iakﬂﬁ gf)d I?%B?I Crely Shbsti F?:tLJItnedegm ne as
0shown i lpormengeldd al hwtéﬁegqfovmhsé%%%’ar |fr+ B%b%a%)é,rﬁ - ek | ORO6 1111
Asr., pro%&éé&n; ylaéégkéh”haétogen, tumor necrosis factor—a and -B:

mullerian-inhibiting substance; mouse gonadotropin-associated

;.4

i0 peptide; inhibin; activin; vascular endothelial growth factox;
integrin; .thrombopoietin (TPO); nexrve growth factors; platelet-
growth factor; transforming growth factors {(TGF=s) such as TGF-o
and TGF-B; insulin-like growth factor-I and -II; erythropoietin
{EPO)} ; osteoinductive'faétors; interferons such as interferénwa, -

15 B, and -gamma; colony stimulating factors {(C8SFs) such as
macrophage-CSF (M-CSF) ; granulocyte-macrophage-CSF (GM- CSF) ; and
granulocyte~-CSF (G-CSF); interleukins {ILs) such as IL-1, IL-2,
IL-3, IL-4, IL-5, IL-&, IL-7, TL~8, IL-9, IL-11, IL-12; and Ot".her
polypeptlde factors including LIF and kit ligand (XL). As used

20 herein, the term cytokine includes proteins from natural sources-
or from recombinant cell culture and biologically active
equivalents of the native sequence cytokines.

The terms “treating”, “treatment” and “therapy” as used
herein refer to curative therapy, prophylactic therapy, and

25 preventative therapy.

The term “mammal” as used herein refers to any mammal
classified as a mammal, including humans, cows, horses, dogs and
cats. In a preferred embodiment of the invention, the mammal is a
human.

30 The term “EGFR” refers to the receptor tyrosine kinase
polypeptide Epidermal Growth Factor Receptor which is descrlbed in
Ullrich et al, Nature (1984) 309:4184I45, alternatively referred to
ss Her-1 and the c-erbB gene product, as well as variants thereof
such as EGFRvIII. Variants of EGFR also include deletional,

35 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), Pao et al (HMAS'
2004, 101:13306}. '
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As shown in Schenme | the appropriate 4-substituted quinazoline 2 wherein X
is a suitable displaceable | eaving group WO 2006/ 089015PCT/ US2006/ 005459
such as hal o, aryloxy, alkylsulfinyl, alkylsulfonyl such as

trifl uor omgichmogegbisonyl oxy, aryl sul finyl, arylsulfonylchhkgwummﬁyﬁno,
pyrazol o, triazolo or tetrazol o, preferably a 4- Chléﬁ gzoll IS
react ed vmtThdIterappmlﬁm'nahtb%ﬂﬂrﬁer%ﬁe%ﬁntﬁec?ﬁﬂﬁyﬁﬁﬁc # 8449,

wher ei %tﬁérw:ﬁsaasLng%E Q@Qe@@]@v %J.@HdEGé‘R anBrprdveneror reduce its

trifluoronmet hane-sul fon on sov e < G8) atgmhol |
di met hﬁlﬁ@?#aﬁﬂgd@%ﬁﬁ)ly BT "tﬁlﬁu%&oe%glac%gﬁ of

acet onidnthheniset r abgRR ofnmhntqr'BHﬁ:?d‘ldQl agtéhaHes FYrT dih 88‘6’[?‘%3&%&
aprtic, % LX tczzghglécﬁ%tEEQf'em be eifieaked dmi k@bibecp(Esdivwe of a
bas& prefe an al kali or alkaline ear tth msta Apakbanate . ?)r Jyydr OXI de
or a teﬁ‘}’tsﬁlamﬁl Td’fﬁ he %élsléf hupp AREBGF i (R By ut| i ne coI | di ne,

net hyl -wd10r g ohiing, ntddretany iaedive, kl‘tc‘dlllr?@t I’$9t| hmFr?o‘*pyF%e”’ oF

N, N- di r%qw i1 ng. Thesgy Rases Baraﬁdh@ésﬁixﬂﬁfeﬂein st 6 ez €] 818G ; aBDBUI t abl e
bases. Fedction mxture is mai nt ai Ll 3 1t GAPELAtJL ey bk Om about
ambi ent44% (Mpdarext hech equFlﬁxa?‘éﬁﬂ?élﬁﬁFﬁrjénco fhe solvent, preferably from
about 35Ccbapakoid deedrined innU$a616GBat FRG4EMLYS nFSPERB Hing 4-

hal Oqu'@g[ag%%' 'taﬁ"? G chEs SIet %%%69409t5ypUQ@b&5@1@bon$64235lse4at1m1152242h0ur S.
C the

Prefera reaction is an 0 gBgre such as
dry nitPRRFERT726, USET1ei{or &° By (3571969 rg ?}E@% 3 anég%stmf%ne@éJ%

st oi chi egeariscal Iqass\t\heesﬁ.am}saﬁﬁmﬂbag@%%ﬂﬁedw‘f)%?ﬁqoﬁ@sew‘?:%'ar?ﬁ(?ﬂlﬁds where a
sal't (typicalbly, t&g%3lgig;5§alﬁs)57@60@n ik ez doeqr uSsTa7assed, Partticalar ef er abl e

to use excess ahine base, generall an extr q 1t59f72m ne base. 25
(Al ter né‘ﬂﬁ‘]\}ewle‘?‘%leaﬁ‘gﬁ%affg:aﬁﬁgﬁl?gs ncguée?%n%%?eﬁ ot the amine 4 or 5

may be wsedlinibpr ddrosbavonpotndsisthe®® 4831 i(€41197%hi Ader ed anine 4
(such ag, fpe%aﬁgé( 143- [gt hywékﬂ@;é,ulrlﬁ)uo&bpu@iﬂ)bﬁaﬁeﬁ]% [4- kit oqui nazol i ne

i's used referable to use t-p ﬂg@ Of 1 &Rl aﬁf:@ﬁxotl c 30
sol vent m@%?légi’ﬂﬁioé’f’xﬂl n%t%f’l%yr Fot Qi&l g e as t he solv

Al t er natthy el )y Trasde siFED3sE ¢ utaedigiitaz G ﬁe Sulgrer i i ROreeR °>%y| or 0xo
(ang,the_2:-1id oge(an@rBMgiﬁgﬂab@;dg)qlﬁnaeaﬁﬁd netimzzaebeh: t éf achl ori de
and”an optionally substlt dt g Eéﬁ/llpggﬁgﬁi Qﬁll\@{g_kgflﬂes gggé‘gﬂa,l |y

suppor t é854% a(r56|?1‘%1rz’t° 60I§ Ty trlg /g ine, EO yirer,
supportachxAl:actlzl (maﬂat—chNerO%féngr%‘P%ﬁY h-¥ (& Be5 A VPATPhEhene
cross- | i hked, nql %StV ILene psotaiinbng, 8- dmmkinphosphoious: Fageghetiiresi n)

a sol vent such as carbo etrachl n:G3h 0¥ 9f Ak, 1 di£hl-or oet hane,
tetrahyé’?‘éf’cﬁ%rﬂ ) - 4- rt(g_ phenyriegﬁyp)ea (}1'8 .{19;5%: 18%

25 dlpyrimidin-6-yl]-phenol); (R)-6-(4- ~hydroxyphenyl) -4~ [{1-
CL-387785 (N-T[4-

and EKB-563

phenylethyl)amino] ~7H- pyrrolofz,3-dl pyrimidine) ;

[ (3-bromophenyl)aminol -6-quinazol inyl] -2-butynamide) ;
(N- [4- [ (3-chloro-4-fluorophenyl)amino] -3-cyano-7- ethoxy-6-
guinolinyl] -4- (diméthylamino Y -2-butenamide) .

30
In a particuiar embodiment, the EGFR inhibitor has a general

formula I:

——(R3n
J
N
X XN
(H‘)m—{ /l
P 7
N
I
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W)2006/ 089015PCT/ US2006/ 005459 acetonitrile or other aprotic solvent or

m xtures thereof. The reaction mxture is naintained at a tenperature from
about anmbient to ref lux, preferably fromabout 35Cto ref lux, for 2 to
24 hours. Wo moesreestgre is reacted with the appropriate paT/@€200¢0@¥Hone 5
hydrochloride 4 or 5 either directly or after renoval of solvent, for
exanpl e %avm{ﬂwévm F6i Bn75ddBatiiSiBn of a suitable alternative

sol vent ych h d x& al cohol, DMWF, Nnet hyl pyrrolidin-2-one, pyridine
or 1- 6>?a1ﬁ%°fﬁeny THe reaction mixture is maintained at a tenperature
from about anbient 10 to the ref lux tenperature of the solvent preferably
from abdut-S35C 20 4abdut ref | ux, until substantially conplete formation of
product is acheived, typically from about Zj?ﬁ)o about 24 Qours Preferably
the reac@®nk| ¢speRisneREanthE&S ERE TR at Mo SFRBP " ETER 2 ¢y ni trogen.
15When qarpeyad, dalvheaneiroxy, i sydBroxyhpimy, tribdoor Gw'eW»arﬁ!e@HM?Gnyl oxy, is
used as stakli ea AM 1d) gunazel Lnepdengl compound
of forrrusr ggl gcqﬁ‘a% déﬁr}g?g?‘rrnlg&lﬁ g{:lacm( , ad}hd Y%lre fas dé%cr?bed above.
Conpound™3rén dbrivert BRI E’Bﬂ%mﬂid? BF B%r nula 1 wherein R4 is Fel
ethynyl, and 20 R21 is as defined above, by reaction with a suitable

pal | adi um eeglcRit 18 iciiersnierrlak PeleFissh&ngT d?]o%%lcrﬁeﬁf*pailll‘%]dl um or

bi s(tri pheryhphaspbineyfa,| adetendiré hoEedectiail Firem priesegmeep of a suitabl e

Lewi s acid such as .cyproussch £|l{de a@@)g?sqﬁi@@ e g&k@ﬁ@g saihoasa

tri met hyI ST Gy €re, priopar gyl ‘ al cohol’ or 3)&
di et hy|and néﬁi-rpRoWnEﬂ% alksgl v 8ntlss defeRRRdgrEt ﬁygﬁf’ﬁ%no?r & & hyl ani ne.

Conpoundss &7, Woef e -MrIRS Nl 2s meyede=d drverdipgridivonpoupgslitonher ei n R4
is azide %o&rcﬁ’:@t ms?t @E)J.EQ@Z-Q.H’D(;- %lwgﬁdgzgi_aiz_ |z4_rtg,xqggﬂtl yaych as an

acid and™a RitFite cetic a foll 0 bcy &reatrrent of
the resuf%ing BF—W) ??f{)SOP&ﬁn‘a’ZY'dé’he§ﬁJc'h PRE Khi%any For the

pr oduct i Qikeals1] hase -¢omuuiids/iehe FO(ONARER®; sinkryeim @n SRR Ps 2hiam no or

- hydroxyagi g, g ghp LG Nl bon ofpet ey hiespRRdi g pihaly compound
wherein nitro 1's enployed. _The reduction onv. nllent ly be
carri ed BHSthyeRf) by O’E‘?lét%?fhﬁﬁﬁyk‘aﬂf’oém%éleﬂﬁ%vﬁn%fy Bﬁ

t r ansf ordiiteit@ns . ivl k8, r-edicindrNEER bee Gmtrlpeazﬂlo/utsummtl@)@én]pﬂ'él By 2

hydrogenat Lon, of Lh xgﬂetrregnc{?ﬂ@%&grl' fo@e11188Cs# %@ulﬂn@éﬂm&ghvent in the
presence O?

a suitabl e netal catal uch % g%adl _m WpI ﬁltl num or
ni clRd . TIHERRTLS AR 2eRIEI T80T 5 /E'J 05% °§u abPE"r8uci ng agent
is, for @tﬁzﬁpbethaa:ntaoth@m:@dtn'eas arespoh @sagbed Viat éé}el sPE (CprBeuced by
washi ng rjﬁqun powder with a dilute solution of an acid such as hydrochloric
acid). for exanple, the reduction may be carried out by heating a

mxture of 1he fi Héoll%e?%gﬂgﬂpﬁy and .thes %%hvaﬁ}% ﬂi’et gheiitihigeneent r at ed

hydr ochl Ori€acidin a such as a m xture wat er and an al cohol,
for exanpld e2lRBihARory Fieeh R 226, l?eé}?ﬁﬁ?%fltﬁo@y}ﬁmﬁ% ange, for
exargy e, pidhyliard bib ,C2- ool édihyl-atl , OB , hreboxdoG: rolndiner-vdui bl e cl ass

reducftzlﬂg(@géﬁt %1%%8}1%1% kaldroqBt gl 40 hthianides, nsush -a8¢,sodi um
d| t hi oni e used et 5
CZ(L alkanoyloxy, -C O)R., and NRII, and wherein said NHSOﬁQ
phthalimido- (C;-C4-alkylsulfonylamino, benzamido,
benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-y1, 2,5-
30 dioxopyrrolidin-1-yl, and RY°-{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
35  are attached to form a 5-8 membered ring that includes 1 or 2

heterocatoms selected from O, 5 and N;
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C4) al kanoi ¢ aci ds, (Cl-wal kanols, water or m xtures thereof. For

t he production of those conpounds of Fornmula | wherein R2 or R3
~incorporates a primary or secondary am no noiety (other than the am no
group i nt ewdetodi@erieact with the qui nazoline), such frepCl/ASzne/608433r oup i s

preferably protected prior to the ahove descriped.r i | I owed by
depr ot e¥t L8Nty dpsse rfe it~ o2t Fet aﬁ?&\}é’na%& ﬁ“%’ggletruetéa?%nﬂnﬁ{ %

4- ( substindiied)ges naaepémeen?ly select8dvéren hadbl KnEwRrlFPEY ogdR Prot ecti ng
groups can _%ge&;sed. Such groups include (Cl-C6)al koxycarbonyl, optionally
subst i tTted bénzyl oxycar bonyl, aryl oxycarbonyl, trityl,

vi nyl oxycar bonyl ., 0-. ni t.raqehenyl f i kosk i en,
p- t ol uehesurf 8%y? ,H‘gnaa%%%gyT? lﬁ?eé}%gg?ﬁl nsg%]gfyhéedoni tro i}earxlﬁlog:%ot ecting

gr oup neyldae hydreswed Cotils #hkw (B} natet hydr Ba:lé?lﬁfdnwé%?%nnt Such as

net hyl engghhgk LdeObs ls2rdire hinanget Raaeopidionant etdvbsedtutssl bent &uch as
25 glyne, diglynme or . THF, | e e ISENCE -of adxdLF tiary am ne
base su%hS%%#F%’ftl’fyIlﬁﬁle%%?dégﬁzﬁgo%%;y%gt E%F%%g%g or p];/ri diﬁfe, preferably
tri et hyNRi®° neggndat Se:Riedp@r at ure from about OC to about 50C, preferably
about anbient tenperature. Alternatively, ot he protecti ngﬁgr oups. are
conveni Bhtilsy aatdacived { SfyasilhgR'Scifotteadn- Bauhy EeHEF tT0fs e a1kY

Subsgequght ; 5015 he-aheve.des Wy hodreRppl-iors, reactir®h, of compounds 2 and 5,
the protecting group nay be renoved by deprotecting nethods known to those

skilled in the ALl SUCh A fESMER, bhi heddl thuoraeets ca achgotn:
eT1o0

met hyl ene chl ori r the 35 _tert- putoxycarbonyl 0 ed.products.

Vi 7012086¢085@es PEMCESEHB 6} (5456 B t¥1ﬁo?”é‘%88§£r}§ptt%%§ng%f prot ecting
groups and their use, see T. W Geene and EW‘G M _Vats, " Prot ective

G oups (A, Ordaeitbosyaninesplindeadhd (L LY FERP Ly % Sns, " New Yor k,
1991.  gimethoxyG@indRE iprodect-ior (of -inoinrenndseyef- 1Fpt hthexyll wherein Rl or
R2 5_is_hydroxy, .gle E |y He: -wherein 121 or R2 is
(a 15'%;4) al'koxy l?és.(%re \e{‘?frgglaghﬁ) %%1%”‘1 e ggpumaleaci' op. may conveniently
be carrﬂéﬁe’@%ﬂxmylwléﬂ‘#he"%ﬁylﬁﬁbceéjﬁgé WY F ot uch a

tr ansf onRBEbQLnabER BNt ) odnithe pri6t eediewthoxymiiaarolridat) vétwith

nol t en | di v dreeh! ofd de 4320 ROcRfhihadblikbQ -{0) 175 CrrRyybe

enpl oye%&‘%rr’y%%eé% k%lg_lf%i'ong'dﬁl#grgﬁati vely th )c_l(ygvage reacti on may be
carri ed 2omethylpheaybhiEnepy {§ERRERT G YR b 3%[ ec?ed qui nazol i ne

der byat ie¢@yidIgheanl pl dedinie ; Nl e i@y edt iy - 6iF phi de, such as sodi um

et hanet hiegp%aagsﬁr pgﬁlér{i%%ﬁmzﬂﬂrlha{}lﬁialﬁﬁh& metlethfngti@eplyphosphi de
such as'Tithium (§I phenyl thSQhI de The}rg]_ eavage Qaeap_tl on may al so,

conveni it Pyne B iRt S Wab=Fy - T €atment  of 't he ‘protected qui nazol i ne

der i vat iodeevhdtycmibaran o -gl Ui merhyryhad ingshelehergd ) bt it r i'BF oni de.
Such 1 eaGhL DRI PL P SliRbbifubalidiad-ufa j-anthe; prosengeyaheayt bact i on-
inert solvént ‘at_ a _ , . o )

25 [6n(4'—toluenesulfonylamlno)qulnazolln—4~yl]— amine; (3
ethynylphenyl) - {6-[2'-phthalimido-eth-1'-yl-
sulfonylamino]quinazolin~4—yl}—amine; (3-ethyaylphenyl) - {6~
guanidinoqﬁinazolin~4uyl)—amine; (7-aminoquinazolin-4-yl)-(3-
ethynylphenyl) -amine; (3—ethynylpheny1)—{7—methoxyquinazolin—4—

30 yl)-aminefr(6ucafbomethoxyquinazolin—4—yl)u(3—ethyny1phenyl)—
amine; (7;carbomethoxyquinazolin—4-yl)u(S—ethynylphenyl)—amine;
[6,7~bis(z—methoxyethoxy)quinazolin—&—yl}—(3—ethynylpheny1)—
amine; (3fazidophenyl)—(6,7-dimethoxyquinazolin—4—yl)—amine; (3-
azido~5—chiorophenyl)~(6,7~dimethoxyquinazolin—4—yl)—amine; (4~

35 azidophenyl)~(6,7—dimethoxyquinazolin—4~yl)—amine; (3-
ethynylphényl}—(6—methansulfonyl—quinazolin~4—yl)—amine; (6-
ethansulfanyl—quinazolin—4~y1)—(3~ethyny1phenyl}-amine; (6,7~
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20 suitable tenperature. Conpounds of forrmula I, wherein Rl or R2 is a

(C1- &) al kyl sul phinyl or (Cl-C4)al kyl sul phonyl group are preferably

prepared by oxidation of a fornmula | conmpound wherein 121 or R2 is a

(CL- 4) al kywlosisbdiaamass group. Suitabl e oxi di zi ng agent s aper/kspovsnosdse 25 t he

art for the oxidation of sulfanyl to sulphinyl and/or,sulphonyl, e.g.,

hydr og@nmdeicext-deindzgpenatiyd ) $Bcttyey3-4 dHISF B SRY Bends; C ‘or

per oxyﬁge,; i Hm%%i‘?}%’ qqﬂﬁgggﬂﬂ_mﬁal [3PepeXyEiHIphat e-Hteurh] B 4¥6t assi um
ul'phate),”c

per oxyrnohosu romumtripoxide.or eQus @ﬁ-mnzim&g}ﬂmpr esence
of pl at[Fnin'hlsfﬂé“‘B@thﬁ‘le‘Bﬁ’)Fgub%anzé;riéfll %/%glgrgige%l ouf under as mild

condi t i,088,BS ape8s} bl &, asbhy- (Ehee Shpive FEBARBO R TARRINEG ~6F Y 0Xi di zi ng agent
in orde% to :Lr_%‘q%ggo%gl_eP%ﬁi;l)o_famgﬂg,r opsi fabi o 2andl sharegiory ot her
fundti GHET™ FfoupsS. "I n general, the reacti one_i S [%ar(ﬁ_icqgoggtemb@)sui t abl e
sol ventusuetrldst-Aeyhyl EnetRANGr PAE™YUhl 6F'6f or m  acetone, 35 .
t et rahy;dr(girhgiﬁﬁn@r—etmﬁyb)bqﬁ;ﬁamﬁh%ﬂé{]hé?“a?iﬁ“y&ﬁ’léplfeé’r%éfﬂhir?é from about
-25 to 50C, . prefer ) eal, i ashiient at enpepattingyyli-peeny-Him t he range
of 15 t[é'gﬁk&f&' V%eﬁgg %,8,3”%88% cg“rr ing a_ L%_%%)LS desired a
m | der amtpaizi%g[‘lagén%’féwnv&b%ﬁ%f/l&%b%‘%s PE%/I 00905459 "shoul d be used
sugh as;us_agkmzms—pglca@si—anhemmhper[ﬁoﬂ%‘ta@,et@(ﬁimﬁ‘é&l?f’émTFS/‘ Prmg f;)’fyar sol vent
such as . acetjc_aci et hanols. The,semMmmends) afmiher mula (R-ebhezdni ng a
(Cl- m)eéﬁ%ﬁﬁ?’isu‘fuplh“@n? ﬁa?%?%% be.%%%alai'ir}leﬂq_gy] o datian10bnkhen) -
cor r es poigrYy- § GBStk PPE R AT conpotind as _wel] as Lof he
correspangdicng (Cle2-64dabipyesibamet (2 opgidipry -ethoxy) '@Bjrﬁf’cﬁﬁ’nc;irsl 0,1; %jI) ormul a |
wherein 121.is !95; iqn ubsidd;ut ed 4 C2-GehahKapbyhahiwiao) upbeldo,
3-phenﬂ13]r]e(|3do? ega%%%lgr '_suéfo am jjpe oPe preRanedhiyngeyl ation or
s ul FEonytstrionH - B oY) 0TE IR pBN i g “Chhpound wherein | ﬁ i,§.amno. Suitable
acyl at i pigragenisoare (anyedgent stharodnariraded iar ¢~ AP ¥ he®atyaf i on of
anmi no Eié)" %c_%égg]i_&gi 1f Bhe@¥RIMRLE) - @0l nbehddesrheng. -quang €24y al kanoYl
chl ori d& or ‘Bromde of .a benzogl c_heltt%l ?_p_r(zbﬁlgmcg@_eaﬁg@nmc aci d
anhydr i desv¥dr shRaRRt sanh§arT @S g ~ateti c anhydride or 1heq15 nixed
anhydr i gei dseoied-byyitl hé3 + ezdtypph-BferaR) apRaHoi ¢ ¢ t‘?t&’yﬁﬁg‘% s
(04%(}(1:4) é_k@%%@flg}?&p_yéthgg%j ﬁf.,ggt@g_@u?@rmLepa(@ra@?aimycg‘FWI‘ chlori dg,
in tThe presence of a,suitable base. r r.Qdues i neky tdaseyEonpounds
of For nﬁ’lllaflﬂz%ér‘éTW}l‘émiL%e'ure(lgd%teho?lyg- ph%%?\]gl th[ ei@doﬁ a Yi,;_abl e acyl ating
agent as, (d-adorpkalph-e-va) 20t hpanat @10gzg Iy "Yz}ﬁ KA Set Z? cyanate such as
sodi um gy%\{%%w%amiins cyanatieeshalyladephEmaning ocy@ndte
N-sul fonylati ons may he gr{)i_eg_g% '1%e§yii%mige,sulq‘6qhyl hal i des or
sul f ony FaPRSRIMAHEB3F 9 Rd " Hrlesence of a tertiary anmine bage,_In general
t hezzacykia_i%@r@bxs’qdliwllétlfbﬁms(%aﬁ"?}iYéé’lB]iﬁn}f]% “&"'¢Act i'0h-i nert sol vent
and at %§%§lgﬂq&§5§£wﬁﬁhﬂyihe(3r-aﬂgﬁ1}df—2abetmyl—®@eﬂﬁl)l'?@'€,neton%ﬂi‘ent ly at
or near _anbient” tenperature. s, .Qf; 1E@s may 1vhefeehfld2l is
(ClL- C4) QF_RO&%I—Who -et%loxy qu%%@%b!ﬂ:gsl q;fll @ h%nih (o

phenyl) -amine; (3—ethanlPhenY1)‘[6"(2"hydroxyre oxY

methoxy-ethoxy) - gquinazolin-1l-yl]-amine; [6,7—bié—(2~hydroxy—

30 ethoxy)—quinazolin—l—yl]—{3—ethynylphenyl)- amine; 2-14-(3-
ethynylnphenylamino)—6~(2—methoxy—ethoxy)-quinazblin~7— yloxyl -
ethanol; (6,7—dipropoxy—quinazolin—4—yl}—(3—ethyny1—phenyl)—amine;
(6,7~diethoxy-quinazolin—4-yl)~(3—ethynylns—fluoxo—phenyl)—amine;

(6,7—diethoxy-quinazolin-4—yl)—(3—ethynyl—4-fluoro—phenyl)—amine;

35 (6,7—diethoxy~quinazolin—4—yl)—(S—ethynyl—z—methyl

—yl)—(3—ethynyl—4~methy1—pheny1)~amine;

-phenyl)} -amine;
(6, 7-diethoxy-quinazolin-4
(6~amincmethyl—7—methoxy-quinazolin—4—yl)~(3—ethynyl—pheny1)—
amine; (6—aminomethyl—?—methoxy—quinazolin—4—yl)L(3-

ethynylphenyl) - aming; (6uaminocarbonylmethyl—7—methoxy—
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substituted (Cl-C4)al koxy or RL is (Cl-C4)al kyl am nO or substituted
nono-N- or di-N, N (C4-C4)al kyl am no, are prepared by the 30 al kyl ati on,
preferably in the presence of a suitable base, of a correspondi ng conpound
wher ei n | ewoobtydseaxy or am no, respectivel y Sui t abl e pCkybmabé/mgisagent s

i ncl ude al kyl or substituted al kyl halides, r exa ji_onal |y
subst i tout eek(1Gh- CAYEN P SRR IPESBE o8 br Pﬁ gﬂﬁlﬁggar%on?lq Qﬁ}r esence of a

35 sui tahl 33&5— wh i A eaat yon- sneethwollyenty Bngwde g téenperature in the

range of about 100 t C._.conv a ar phehgIper at ur e.
VO 2006F8BoeRIoeT 19 %ﬁ’éﬁg/ 65%9?%%&%%4%& ht e) {)k?ogemoﬁ o? t hose

conpoungsnef FoenihacdrhemederhyIRI7-FERSH SHRDEOHEK cyano- substi t ut ed
(Clg 04)6%}“@%’ tgl §i L Ugiithe ;A (€ 04dieSRantmIreohpbihd SRRe?RPHY Rl is a
(Cl-C4)a substl tueg{/ bgﬁéh%% aengipugﬂlml Chg 1 nidosptBsiahherdyl -an

am no- qu&FRb‘k];Fn 45¥+5 react ed th .an appropriate anine,
al cohol7-gropyaniciéna pebireriatyily- Prr FHEYI}BY@’@H@ o"‘fmléIESUl abl e base. The
reacti of):i8.R&f§h ARl My Caf fceHopHguii RagoYeadt o= ireetbeBr PEAEY DI~ di | uent

and at a tenperature in th f :49,H00Ce —preferabl y at or
near arfreft f%ﬁﬁ%?ﬁfﬁ?%ony%&ﬁ%?u% g?‘f”‘sxyl et I

+‘ajd'7 v}x_}gerel n 121 is a
carimoxyetSiyhgl plamnit - amlw;swl@:ﬁtl(ﬁt@%tnoﬁlﬂFWﬂﬁE Yites PA Rarboxy group are
prepar %nggﬁﬁ ol-yshs (of arsayrespendi-agiesongéuhd wherein 121 is a (Cl-
C4) al koxycar bony] Su stifuent NGk chisi-ncl udes a
(Cl- M)%%ﬁiﬂf‘é‘i‘“ﬁﬁrﬁ l’&ro eﬂ 'Itge %ﬁgﬁ?héﬁﬂ% ¥ conve;C %{Iy be 15
perforneﬂ;ynmphemeldﬁlté (%rri@eﬂrroww@%ﬁdh & ° he presence of
al kal i gﬁk mygrggvglcjeamgeapqwnd%m (Bohpitay- eqnheqcaehwupéa¥%1%no

yI am

(C1-C4) 1) + (PWkabicglidttoxy) s pi peri di no,
mor Fhol YHg, ¢ pr]éYI&?] %‘ef&'{f_ i éwggflmlzgg (per azi, jrcljm yl or
(C1- M)@hmmiaﬂyﬂllzwnﬁ’y}lﬁﬂ"@ Bh %/ifz The Pedct | on, in the presence

of a su {r@gh@,xgl@ﬁlaz@llﬁ @%Iﬁ&peaﬂnﬁgl@bﬁpwmﬂmérei% Rl is an anine or

t hi ol d| spl ace e gr £ Egtptelba&@lﬂadl&nm -stihi-akinelhendeact i on
is pref %F%B}Y);Pgﬁw ) %an%%!riea %I on- n , solvent or diluent and at a

t enper at{ é¥aming - tmzamrﬁﬂg@ éryhbo@rewr%P ' 188 hveni ent | y in the range
100_to 150C. en&nogimgrpcr mﬂi’l@ ﬁGE‘M‘@Eﬁil&Liﬂr b§ formula I

Conpoy
2- oxbpyrroli G it PAFEGY-3E oXopi per | di n- re 1108 e
cycl i satbam; (3-ethimyinteseides o? b&séa.'?%tm%‘ysglé%fﬁ ot a clgaré%)éis%%ﬁdl ng

conpound, Whes.8icA cd2dr | s diakee ( CReCayER Kahdp i e ﬁb(ér oup. The reaction is
preferabl tdynylphenyl) -6, 7-bis (2-methoxyethoxy) -4~ quinazolinamine is an
HOl salt form. In another particular embodiment, the EGFR

25  inhibitor N-({3-ethynylphenyl)-6, 7-bis (2-methoxyethoxy) -4-
quinazolinamine iz in a substantially homogeneous crystalline

scribed as polymorph B in WO 01/34,574) that

polymorph form (de ‘
eristic

exhibits an X-ray powder diffraction pattern having charact

peaks expressed in degrees 2-theta at approximately 6.26, 12.48,

- 30 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and 26.%1. Such

polymorph form of N~ (3-ethyaylphenyl} -6,7- bis {2-methoxyethoxy) -4-

guinazolinamine is referred to as Tarceva™ as well as 08I-774, CP-

358774 and erlotinib.

35 ) The compounds of formula I, pharmaceutically acceptable salts

and prodrugs thereof {hereafter the active compounds) may be
to be applicable to the preparation

In general the active compounds

prepared by any process known
of chemically-related compounds.

may be made from the appropriately gubstituted quinazoline using
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30 carried out in a reaction-inert solvent or diluent and at a tenperature
in the range of about 10 to 100C, conveniently at or near anbient
tenperature. For the production of conpounds of Forrmula | in which Rl is
carbamayl ,.waddedasbeised car banoyl, al kanoyl oxy or substi pdi@d2088005459
al kanoyl oxy, the carbanoyl ation or acylation of a correspondi ng conpound
wher ei @hlaealip%o?we{% ESb&Oneaiemiine WO 066/ 089615 PETFLEL (FEFTD5459
Suitabl e acylatin %%F ts, known in the art for acylation of hydroxyaryl
nnietiésd%%ﬂépﬁgn%@l xgary '"groups include, for exanple, (C2-C4)alkanoyl
hal i des, (C2-C4)al kanoyl anhydri%&gé&gq:nixed anhydri des as descri bed
above, and suitable substituted erivatives thereof may be enpl oyed,
typically in the presence of a suitable base. Alternatively,
(C2-C4) al kanoi ¢ aci or suitably substituted derivatives thereof may be
coupled with a For <conmpound wherein Rl i wdroxy with the aid of a
- condensi ng agent ch ¥s alcappodii g de. Fepy oduction of those
conmpounds of 10 Jqulia | ¥n ch 11.1 is carBapgirk, o substituted
car banoyl , suitabl eNarbanoyl ati ng agents are)Y for exanpl e, cyanates or
al kyl or arylisocyanahes, typically jn the presefice of a suitable base.
Alternatively, suitable internediatgs such as the chloroformate or
carbonyl i m.dazolyl derivative of a npound of Formula | in which 15 Rl is
hydroxy may be generated, for exanple, by treatnent of said derivative
wi th phosgene (or a phosgene equijval ent) or carbonyidiimdazole. The
resulting intermediate may th reacted with an appropriate am ne or
substituted am ne to prodﬂﬁéfﬁ@e sirgd carbamoyl derivatives.
20Conmpounds of fornula | whergfw?fetnTs ami nocarbonYl or a substituted
am nocar bonyl can be prepared by thelam nolysis of a suitable internediate
in which 121 is carboxy. NZ eyact.i vati on and coupling of
formula | conpounds wherein El be %Erf BY)a variety of nethods known
to those activation of the or nixd Sqrthyri de, 35The starting naterials
for the described reaction schene | readily.available or can be (e.g.,
am nes, quinazolines and am ne protecting' groups) are

RZ
Rli/ N/
N
N
W =B
i
: X
ok N
L, A R + - 5 Bm
Rt ﬁ ' .-HC%N X
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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easily synthesized by those skilled in th [ i
BIGBQ?Z?!C syptgegig.hFor WO 2006/08901SEC$;LSESBE?OSEZESnELQES:enetﬂgds
ion o , 3-di hydro-1, 4- benzoxazi ne deri [ i bed |
SBIEIgerEFe%?mgwgmhs Todd, S. Cerber, Ch. 12e{hvgiérgfoiéghggszéggggnhg"R'
. 6, R C Elderfield ed., John WI |

Subst i btk ks 12)8; chﬂy}dmbe#ﬂi‘éﬁlﬁPéﬁ?%%yég%?ﬁggh%ll 2“"%883%%’ iY'bédlgg 7i? C
'I'E:_gtere 1; '5%%} 7 ngg%%eséﬁggggﬁdﬁ,fhryl&Minybl umyleubforfie EidERbield
: _ unds" bopk. I t h ' [

ECRR | RHEBR ¢ GRAB Sy GRIBPRLS 151 BeP e T A HaaCr o 1 n US 5. 487, 105:

| En  Hihbbrdd:ishenbime, feisedcted ith Hifd approprighR PiEme Sri%“&g’ﬁéﬁgght:\l
0 gy%%%cﬂié}xﬁé%wor aNi PRer&A ROXYs =eaddammpbd ahcaiedepd ¥ is Br. ’
(140 atkoxycarbonyl N (1- 40 al gy a7 PaAMYd yent such as a (Ci-

N, N-di If (2% 485%H REFPeHMBRToFT .~y r%iyanino, 58 I-40).al koxyam no

(7 2- 4C) ai, kamastonx yamenbyl Epiddnideo fRMox I e thy 128 5P K i;n_lé?? 2:40) al koxy
(L 4%@1&&%9?%;1,( 1230l 8N el eyydtdsurd) At ant-holioxane, |

i -1[ (I-4C) al kyl | am no, rrolidin-l- wle RLperdding, pddghetéaa
p|peraiﬂﬁ?ﬁl?$J“%PFﬁgﬂéyﬁ%ﬁifd?%§F§§rn- I (1-40) kblthio o

g} 144C) alney psebahienyk, a (HastC) ax«mwlyh%ﬁl{kagé W ﬁ%‘f’h‘illearalflbrononeth |
ydroxﬁe&%ﬁ%ﬁdﬁ)}é‘te §2-nyAChat kanay loxyr{ibrdChal tey base, such as ’
(1-40) al koxy-(1- 4%a{lk%/cll,, car b?jffyéi(n]ed'qi@lr@@h 1- morpholine

( 1- 4C) ALY REr oty I AE afRy T+ car bamoy 1- ( 1- 40 al Kyl .

N- ( 1- 4@l tanbanpyid{nede) abkye-pyRidkag e Fil- i{methylaniline.

28 2: ty#ﬂae%ga ggg%y iag(ellhé@iala@er agidred( Lo 43 aukysble basge. The

e B&W_tiﬂf%jé r%yilf%/ '%g%%%{,%a 40)al kyl e )28 Orilokr 463@d ki ent

Irmo-(1-4C al k i n-1-v| -
to about the reflux temperature éf the)sol%égt,ggég%%%é£{§ﬁkf%h

about 35°C to about reflux, until substantially no remaining 4-
haloguinazoline can be detected, typically about 2 to about 24
hours. Preferably, the reaction is performed under an inert

20 aﬁmosphere guch as dry nitrogen.

Generally the reactants are combined stoichiometrically. When
an amine base is used for those compounds where a salt (typically
the HCL salt) of an amine 4 or 5 is used, it is preferable to use
excess amine base, generally an extra equivalent of amine base.

25 (Alternatively, if an amine base is not used an excess of the

amine 4 or 5 may be used).

For those compounds where a sterically hindered amine 4 (such
as a 2-alkyl-3-ethynylaniline) or very reactive 4-haloguinazoline
is used it is preferable to use t-butyl alechol or a polar aprotic

30 solvent such as DMF or N-methylpyrrolidin-2-one as the solvent.

Alternatively, a 4-substituted quinazoline 2 wherein X is
hydroxyl or oxo (and the o-nitrogen is hydrogenated) igs reacted
with carbon tetrachloride and an optionally substituted
triarylphosphine which is optionally supported on an inert polymexr

' 35 (e.g. triphenylphosphine, polymer supported, Aldrich Cat. No.
36,645-5, which is a 2% divinylbenzene crosg-linked polystyrene
containing 3 mmol phosphorous per gram resin) in a solvent such as

carbon tetrachloride, chloroform, dichloroethane, tetrahydrofuran,
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W2006/ 089015PCT/ US2006/ 005459 (1-40) al kyl,
4-(1-4C)alkylpi perazi n-1-yl-(1-40) alkyl, hydroxy(2 40) al koxy- (1-40)
al kyl, (1-4C)al koxy- (2-40)al koxy-(1-4C) al kyl ,
hydr oxy- (ZRKQOaWWMam no- (1-4C)al kyl, (1-40) al koxy- (2- PCI/US2006/005459

ST IO, (A Sl pdQ it o,

phenoxy- J(%C&e?alwitursmqi |“ﬁ‘6n(;i“1@ &Fk?l te“}?r?éﬁ??’f%fﬁo(“lab%é ARy pat cyano-
(1- 40) al &y Irerhal pgaRdGet2oU0 Fabiayouthgdr O Xy (BE1LC) dokoxyto 24
(2-40) al ka”%y' %%’ er%x‘t‘%lé" KOX Y é&%@:ﬁ' %?J%E%Z?/pé@t%' E{Ri% HALRGKY- (1-

40) al koxy carbon , carbano 1- 40) al koxy,
N- ( 1-240)biteghéerisemdy 2+ (5L ﬂ&(vz?’a%WﬂN omnaditeT (ATWERAIR fi PBamoy] - - ( 1-
40) al koxsor é&hﬂﬂ@le{ Dy 4£I<)Ia1nk@x~ypo:(a]t14ﬁ) ahky |=aidi fber 2F46) abkoie

1-4 2-4 Kk 0 RO N~
hydE(()xy % g% ‘Eeaﬁsr?(" 5 gu%%l 25 l‘? ogfl)l- %gécﬁ%) aﬁ%ﬁoﬁ oxYy,
phenyl - (detdelayrk 1Bh%TR53?y pyxi %emﬁ&@m%ﬁ*m iTRET( 25BR0) al koxy,
phenyl t md&c(tZOAG)ﬂiﬂﬁ&éyls PR AE & Th D af 2a 4maldcaxyre Mycphabduto-afuBidad) al koxy,

pPE/RZ! 0 Lo (260 Bkt (e ALALKIR) pEazdany 1o (2-A04! koxy,

40) aI kan%)'%/"lco%?(?b%{?) éPWPamUHBﬂ (Sfb&G?aFk%%éy COmRY A L??E‘a?ﬁlrﬂi‘ °Ear boxy- ( 1-
20 40) al fedaaatnos a(che4€écﬁ,1k:@j§»yeﬂhﬂﬁ§tﬂm(ébcﬁﬁ) al ky | sumo24 carnbanoy| ((1-

40) al kyl |.c l%?‘r%g | kyl 0, tmosphere
N, %\Idl {(ﬁiﬁg aﬁ%( car %Qé 3%)1 ?J_;, 4C a}ﬁg%aénﬁ]e% g%{tmﬂg?(;&( %ic haI kyl am no,

(1- 40) at¥an Fe¥ (Brroyen kyl ani no, -1(1-

40) al kyl | am no (2-4C) al kyl am no, phenyl -(1-40) al kyl am no, phenoxy-

25( 2-540) al ky ["E¥eien 8owRATG Ao- V(W&E?a? KA &F-nd; Phenyl t hi o- ( 2-

?0) al ?Y:%ﬂfﬂﬁor&&tﬁﬁh@bkﬁﬁ&%&ﬁ?ﬂ&s teadds) altkoxyanmaapyiam no the
1-40)a I ho nzam d

phenyl ariio. 5. Geadn S BB R Ay 4 prpBLAL S LANARAT, 58, ecknea

hal ogenowlzezrﬁm)%ﬁ kano arﬁrﬁoY HRIEX FeEorihee) 3 R%W&ﬁ?weﬁ 3( is 30

40) al koxaa;(v%ré&)l alk apaydaidsNOf carboxyi(@hertipakkasopt aatimeyl( land

4C) aj k Oxa‘@ar QY b £ e iac%g&geg;%?(,kgn oncagpgrae N}F_é 5.8 Q,)aahgamyl ani no,

N (1- 4C) al k car banoy anmi no,
40) al kyﬂ%agﬁﬁanﬁw @2- ia,@t)%ﬁi%ﬁrﬁm%ﬁnﬁrépha?ﬁW&Eé pal kghoy! ani no,
(1- 40) al ke (@t ARe;2r40pphicaN @yl Badine dat clledi(de- i35che presence of a

4C) alkyl] r@aege(ﬁed@%) ahk&%haggn& 20 Mfaﬁlde él% d henzay Q1@

benzenesul phonam stituent or "any anilino, phenox or 1\gheny group in
a R sub$tit a8ntrifgFrypetbraceyy e Bﬁep%?gl’tlmﬁ ﬁ%ﬁ &fo?~ Y0 al kyl or
(1- 45 al kmey hglibsind)depdbsymen ihsa IsaiveRtagakch WO diethylamine or .

2006/ 0890 15PCTA LIS2006,005459 eachaRR cis {nderandent! ye wskwgena fydroxy,

hal ogeno, “ .
compounds 1 wherein R* is azide by treatment of compound 3 with a

diazotizing agent, such as an acid and a nitrite {e.g., acetic
acid and WaNO,) followed by treatment of the resulting product with

30 an azide, such as NaN;.

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
35 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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trifluoronethyl, amno, nitro, cyano, (1-4C)alkyl, (1-4C)alkoxy,

(1-40) al kyl am no, di-[(1-4C)al kyl]am no, (1-4C alkylthio, (1-

4C) al kyl sul phi nyl or (1-4C) al kyl 5ulphOnyl; or a pharnaceutically - 5
accept abl ewgahisdshag eof ; except that 4-(41- hydroxyani | pamovs#6es/005459

met hoxyqui nazol i ne, 4-(4,-hydroxyanilino)-6,7- neth Ie nedi qxgggf'lnazol i ne,
6- anm nosuitedleanedransl reRNqdPn TP &fti FF o6 net hyl qui nazol i ne or
t he hydrochheshdes sabh thes@ebaand washang | invo- fowdai methoxyddihazol i ne or

the hydrochloride salt .10 ther ene¥fiudeda) . Thus, Fér apaplécul ar
enbodi NEPUEPRe® 2Chi DI horagioéy%rocongound according to formyla !l
xture © n O

sel ect ethd reguthionmeypbe orpsirdef rpitofy heating a mi the .
g- ( ﬁfi - CB&@@&' 3;&1&1 Ltqlreoaei:iim)i- fietreet hﬁxqumwziﬂ%@;&d(f@c@]fgm

i chl oroani |.i no)-6, 7- di met.hox ' i B8+ - dhdredhaxYous1(,3'for 15
ni t r oanfFFHhaf- auf%avze %i Res é%g&:ﬂet o><<a¥gﬁ (%e-zrrret hyl gni I'iD'nog- fggi nazol i ne;
6- et hoxyauble3' meshdnplant | $HEPCYui FaFotPHRSTf 1S 10 Bhe rande,
chl ﬁr Fagk+$ﬂl(}g,‘ 8p i axyqut Nazlhilae; erfi1y- et eﬁzdi TR~ 4Rt her
met hyl ani | i'nQ) - qui nazql i ne; 6-anm._no-7-net V1420 3 meta
net hyl aﬁF’r"raﬂ‘gl)e- gg?sn%z%r irha‘g?cifg( %bg%estyﬁ% aﬁliq%(i?;\lgc?- 6" 20 1ur gi doqyi nazol i ne;
6- (26 netihdxicetifiexy netdiy BF- godigm. AEERIATARY | Y BaY dxz 6FFRe™
6, 7- di - C2-4RENOXY &lAQxY) td~( =lrehdd amalkeno)r nqubwreesolthAESOL .
6- di net hyl am no- 4- (3' - net hyl ani | i no) qui nazoli ne; 6-
benzam do- 4- £3, -y1Rt Bybanidildo) g uimazokbngsurs 7ot Frethdx YL 4hegtin R?
trifluoronethylanilino)-quinazoline;, 6- 2 45 NELReXY (4rHed thad
net hyl afFl 3n6)19‘8ﬁﬁcf']’5f8%5i ?ae?m?‘?ﬁ%jd?%xff?&%%ﬁ%fy%iﬁ- - P btf
met hy| amhbi aoincggireer Glriteeded -tiraacl -WiFh FRe HALRAFPIIRSY -+ §19T 14581 i ne;
6- amiN0,434(3' grr.%tph% afidseRadgyigratetbi sk prioania@hé- above described
(3" -chloroaniTino)-qui hazol.ine; 6- t amdo- 4- (3" et hydarkl i no) -
qui nazoFFABE LBt (ffiﬁ‘éq'f'%%%yefiﬁ%%ﬁcﬁ%gZ%gggg?%tjItgni 1i n0)- 30 qui nazol i ne;
7- (2- neehoxitmckranidoin #1CB 4 nERhfE AR TSR Er N RINEZ of 1 ne; :
7- (2- hydr oxyet hoxy) - 6- net hoxy-4-(3' -nmet hyl ani | i no)- qui nazol i ng;
7- ( 2- net hoxy ethexy) s@liekhory rdrfSIemPrRYEEHiNG HHYPYTFRaZDIYHE!
6-am no's%icfgsﬁl;fé@sh)ﬂlémdé NQ) =V NaRGichRBon35 Aofltl mreddlyi sebstdititved i ve of
the fornula T1, "or a pharnaceutical |l vsa bl & Lheye0i, smy be
pr eBar ed’eﬁﬁyé?ﬁ’c&r%{?ﬂgls' Krie) X¥%arg’é) é%) [Ctlcr?g&%?é Tﬁo@?h%y [ ep: ?at i on’ of

cheni caldigropM@:2606£ 68601 SROFISTIOEP OPF BP HEGSE nd22Y A suitabl e

process ﬂe%myipr'l’lf‘exﬁmﬂgioﬂ IJeushé atiedogen protecting group may be .
carried out in a chlorinated hydrocarbon sclvent such ag methylene
chloride or 1,2-dichloroethane, or an ethereal solvent such as -

25 glyme, diglyme or THF, in the presence or absence of a tertiary

amine base such as triethylamine, diisopropylethylamine cx
pyridine, preferably‘triethylamine, at a temperature from about
g°C to about 50°C, preferably about ambient temperature.

Alternatively, the protecting groups are conveniently attached

30 using Schotten-Baumann conditions.

Subseguent to the above described coupling reaciion, 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 trifluorocacetic acid in wmethylene chloride for the

35 tert- butoxycarbonyl protected products.
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by that used in US 4,322,420. comrercially avail able O obtained by
standard procedures of organic chemstry. 5(a) The reaction, conveniently
in the presence of a suitable base, of a quinazoline (i), wherein Zis a
di spl aceab¥@ 2806/§¥iSwith an aniline (ii). PCHUPIBHI0E45Y

di spl aceabl e g5oup adsbSipthich &XaTRkeet addredBA0ndl @nal ks, s&ylwxy or

sul phony] ox roup, . for e a ghloro, .bropo, methag henoxy,
et haneshr p(%r&%?fao%fi gr € oﬁmél-%ﬁ-' s%%ﬁ&ﬁ??%x%]%&?guﬁl &r\éhngc A suitable
base i s, SfurhegiahpbaiondnEdr gaivhe @iaye shgses sdelwy dsrk f drP%éxanpl e,

pyridine, 2,6-lutidine, collidine, 4- 15 dinethylam nopYridine,
tri et hyl am neFoxmhphgtdduecidreshydonpophid iofe Formula I wherein R' or R?

di azabi cycllo4, 0l undecad - &N pRImiiY 1€XaHPhGa AheplkRlk: O ralkaline
earth nmetal “carbOnate or "hydroxi de, for exanple sodi um carbonat e,

pot assi uNFcSFIRarE, 1T HEE R4 bonat e, sodi um hydr oxi de or potassi um
hydroxi de. 20The reaction is preferably carried out in the presence of a
sui t abl e i nerThss gl redrEt@hmayf sprestdppl ey e £eFaned B BBt such as
met hanol of etdeanahy jr3eBEAPEN Mnoeh BihWuchcetiL.sfarhal egenatedneat vent

such as t.hyl ri hl..o Nols r l.ori de, an ether
suc Eje‘has %%nggg%%%regn kgfmil%h-l égélg’{ao@% gﬁ, &géllp%r%%%g{l [ %@38%% nt such as
t ol e, SO

Ppbiar(28pEBt$E seFvER® $Ach73 N2 BF rifEHgr o rifenPde,
N, N- di nreakylxgaet asige a1l Nerm@tikph pyrited icdeavdgonreaotict miyhyé sadqphedi de.

The reac nd.: ieptly. ' <ab-& Jgape .81k 0. the range,
for exarr%%‘%, ff%og}?o' ?%chf %/ee%gﬁl%fdoﬁo%&ltﬁ% ?tangga 2%@;{% g(%%f@e 30The
qui nazol PRE-EELVS e aBf 2t if BRR & Gt CrdY kB UBPATfe FUPORTt hi s process

in the fasmual ethenduhelbas er0byatiertmahtvelsh ish aRhlyatie mebani ned in the
fornﬂ§ﬁ éiéﬁyibhﬁéﬁﬁhdéhguéﬁiéé %EtLiﬁ%fdl%ﬂEh?lphosphide. The c¢leavage
reaction may also, conveniently, be carried ocut by treatment of
the protected guinazoline derivative with a boron or aluminum
trihalide such as boron tribromide. Such reactions are preferably
carried out in the presence of a reaction- inert solvent at a

20 guitable temperature.

Compounds of formula I, wherein R' or R? is a {Cy-
Cy)alkylsulphinyl oxr ({(C;-Cs)alkylsulphonyl group are preferably
prepared by oxidation of a formula I compound wherein R' or R? is a
{(C-Cylalkylsulfanyl group. Bultable oxidizing agents are known in

25 the art for the oxidation of sulfanyl to sulphinyl and/or
sulphonyl, e.gq., hydrogen peroxide, a peracid (such as 3-
chloroperoxybenzeic or _f)eroxyacetic acid), an alkali metal
peroxysulphate (such as potassium peroxymonosulphate}, chromium
trioxide or gaseous oxygen inlthe presence of platinum. The

30 -oxidation is generally carried out under as mild conditions as
possible using the stoichiometric amount of oxidizing agent in
order to fedude the xisk of over oxidation and damage to other
functional groups. In general, the reaction is carried out in a
suitable solwvent such as methylene chloride, chloroform, acetone,

35 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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WD 2006/ 089015PCT/ US2006/ 005459 H Z wherein Z has the meani [
her ei nbefore. When it is desired to obtain the free baseaplr(r)]% ?ﬁgl ggﬁt
the salt may be treated with a suitable base as defined hereinbefore usi ng
a convent i Qadodizansdur e. 5(b) For the production of thpsfusammREpds of
the formula Il wherein 121 or R2 is hydroxy, the cleavage of a quinazoline
dfarl Vali M8 Ofe e df rdla kbdiherei noRisssnmRRetaPFIOAT) Al koxy. The
cl eavage reaction may ce nvenient |y Shew Cal Lledi @Wcidyonnsttahiothe many
pr ocedeREERABWY 8r *SEh a transf ormation., T reaphlon We¥upe carried
~out, foiie exappisis by fewatlfent CHFFAREY n‘&bﬁ?ﬁe derivative wi }lﬁ an

ZLgal :‘8%?%%' Fggéﬂgiagyyq;l;@da@hbﬂeosmh asrEeHPuAi RS H&met hi ol ate or, for
0 phengipREYHHAEIoR HTRAPRSETY ‘Thb o1 Gavane 1 eart on may conveniently be

_ ST atively the cleavage reacti on may conveniently be

carri edghﬁmm@@ﬂmﬁmm@lﬂ@?- by treatnment of the quinazoline derivative
Wi th a boron or alum niumtrihalide such as boron fi br n%q:eu uch
reactions ateuwpreferabliproatsiedbeuei® R t He Oé’rtéglé?i]tcé" SR 5T Tabl e i nert
sol vent, or ﬂ‘l" iﬁé%@glz?ﬁn@e,f Lpredahenepbnhef veetdandeataniduicFabl e t enper at ure.

20(c) EGt ¢he production of those co S,,,0f. i
( , AYhaot la Wh
or 122shéfergiiacyan K Eﬁ?%?ﬁ% _Yo"’rl: -%H?l%)%lﬁlfu?g&ll%l%nﬁ ar aup, e: ﬁian 2t
oxi glat icepr&pandgul nampbing deredat Rvesoft™ e F%Jr'féhlée PT erein 121 or
11. 2 % 2ald-4Q al KVl Sk ShaHD inAcsdiidrabEer oxiedpsv ) isgenf FE.10f or
exarrp! o any agegt known 251| natchg ﬁlgtié‘egr é_hf_ 0% @af-icomieknbiio to
sul phi e agntrERos Ut Ph &P F or é’xarrp][ e, hydrogen peroxide peraci d
(such am13riehlar bperileybena drenzor’ periexyatett g’?&‘?%”, an gfﬁ%li met al
grer o;gza%égh%(@éﬁugg &ﬁmqggasmpeé@xw_gnpsmqm&t ey ERAGNPTRYEr i oxi de
|Jaseots oxygen.in Lhe br esence .ol plat Lai uihaikaaodd dxicdabion i s

geAer almy- af 31 d°% . Mde as"m I"d conditions s}possi Qggnyaind with the
requi remlstpbahpmbpwhm}nﬁeoffﬁxP&F‘%ﬁ’]ﬁ‘g (zgg“e(:riéia:lL hgrder. to reduce the
[Ihzkr gfcki%g&dgxli%tthgrb@&n@amg@ tsai o4ibler vhaactionake FHUYStieh general
Fot hyl %'%g%%%%&%%sd c%“tgo' n. & suitabls, %0l uente080did ent such as

y r ) chi oroform acetone, ‘tetJI:ahydr% an, or -tert-butyl
met hyl gidgnuastiat aastempdearayatiPgr 2a8nple, “225 *t0 g%’c, conveni ently
at Qf near,.Rabi eny. t eApenalur eetdnatyanste eucheas RS VESCYRPASE, ©F

an isocyanate such as phenyl isocyanate. N-sulfonylations may be

able sulfonyl halides or sulfonylanhydrides
In general the acylation

carried out with suit

in the presence of a tertiary amine base.

or sulfonylation is carried out in a reaction-imnert solvent and at

25 a temperature in the range of about -30° to 120°C, conveniently at

or near ambient temperature.

Compounds of Formula I wherein R* is (C,-C;)alkoxy or

substituted (Ci-Ci)alkoxy or R is (Cy-C4)alkylamino or gubstituted

mono-N- or di—N,N—(Cl—c4}a1kylamino, are prepared by the

30 alkylation, preferably in the presence of a suitable base, of a

ompound wherein R is hydroxy or amino,

corresponding )
lkyl ox

respectively. guitable alkylating agents include a

substituted alkyl halides, for example, an optionally substituted

bromide or iodide, in the presence of a

(C,-C,)alkyl chloride, _
t solvent and at a temperature in

35 suitable base in a reaction-iner

the range of about 10° to 140°C, conveniently at or near ambient

temperature.
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02006/ 089015PCTLLS2006/ 005456 Wen  compound,car rying a sul pinyl gt oup

- er oxidising agent may al so be used, for exanpl di

or potassium netaperi odate, conveniently in a ' npl e sodi um
- . ’ pol ar sol vent such

acid or etwanbsosddisWi || be appreciated that when a corrpounsbongcmﬁtsmas gcehc

formula Il containing a (1-4C) alk
yl sul phonyl grou
obt ai ned byrexitdat pm‘d@ﬂ:lpheO’%d?’fPé%%‘PFgﬁ%’@yElg @%E}liylr fg%/ldlf:ogggugg

as wel l:n.sas o E e eé:p%ﬁia'n@gsﬁ_ﬂstldc(ﬁ):ahkwlt—m)@lbgmltuent a (d)

For thé pro UCt1 on t hose _co oulgld of e
&upktifuattterein R1
ami no, CPH@?%@G&WO‘??“‘@F’“% qhka rrEol | nésderlzé\]/a%:l)\%ﬂ%% the formya | V\,her:alsn

Rl is Bhbfing Bheroes ubtconisralisebacamert] 7= FEEIT 1 | BB
£’ by an f th
many prOCGde%% be.cartied Qutn ankﬂﬂyﬂ‘bﬂrﬁétéwﬁdin& tahm%!bér%%ll ony '(I)'he fgr

exanpl € drogenat i reduc N, DB S
her ei nl?é’ﬁ@%%eq rli’rf?% séﬁc‘%‘eoﬁ’ TE9EUTT abl g et albaga%%g 'stQHESI: OlefsI ned

pal | adizegreiomliat paefaraBly usdtheeds ol ol @ FeTiciong agent” lvemf or exanpl e,

\?\nnt ﬁcgl vat %lt L SHGR ?gr@g};fevatnedhé reihgepsddioed by° \k@shpﬁﬁf:l ron powder
e |@retfﬁ ]?Jg lﬁ‘gtlon of an Aci d. such as,,20 hydrochloric acid). Thus, for
nmp ehlayaét Pty B &4t Fred But by heating a mixture of the

nitro conpound and the activated t al
sugh as a niCemprerdf RS HAda rﬁg%&ﬁo? aFSgI%%?ﬁ%VSQ&ﬂ&&EuQﬁtdl | uent

et hanoloy Losapdierpenatatiehi mnmeiasangearbcmy exeRIE? Bﬁeﬁadferila% o
Conver“ﬁ¥3§o¥ysls of a corresponding compound wherein R' is a (Gi-

¢,) alkoxycarbonyl substituent or a substituent which includes a
{¢.-C,) alkoxycarbonyl group. The hydrolysis may conveniently be
15 performed, for example, under basic conditions, e.g., in the

presence of alkali metal hydroxide.

Compounds 6£ Formula I wherein R! is aminc, (Cl-C4)alky1amino,'
di-[(C- C4)alky1]am1no, pyrrolidin-1-yl, piperidino, morpholino,
piperazin-1-vyl, a-(Cy- C4)alky1p1pera21n 1-yl or {Ci- - alkysulfanyl,
20 may be prepared by ‘the reaction, ia the presence of a suitable

base, of a corresponding compound whereln R is an amine or thiol
displaceable group with an appropriate amine or thicl. The
reaction is preferably carried out in a reaction-inert solvent ox
diluent and at a temperature in the range of about 10° to 180°C,

25  conveniently in the range 100° to 150°C.

Compounds of Formula T wherein R® ig 2-oxopyrrolidin-l-yl ox
2-oxopiperidin-1-yl are prepared by the cyclisation, in the
presence of a suitable base, of a corresponding compound wherein R'
is a halo- (C-C,)alkanoylamino group. The reaction is preferably

30 carried out in a reaction-inert solvent or diluent and at a

temperature in the range of about 10° to 100°C, conveniently at or

near ambient temperature.

For the production of compounds of Formula 1 in which R' is
carbamoyl, substituted carbamoyl, alkanoyloxy or subsgtituted

35 alkanoyloxy, the carbamoylation or acylation of a corresponding

compound wherein R' is hydroxy is convenient.
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25 at or near 70C (e) For the production of those conpounds of the
formula Il wherein le is (2-4C) al kanoyl am no or substituted (2-

4C) al kanoyl am no, urei do, 3-phenylureido or benzam do, or R2 is acetam do
or benzam ¢@ 20bdge@sy! ati on of a qui nazoline derivati vep@fusfosdduessbor nul a
Il wherein Rl or R2 is am no. A suitable acyl atiqr;% agent ]{s, for
exanpl e, any,fgent kegmring idwtar kndwr imhshaciatPbrroF2anhd™ o

acyl am ng, for_ exanpl.e CYih-ahN1 8l O extpapieclade?- 44) al kanoy|

ohi or | HEHEPEESH, %Oele(j):%e%n%%nzoil o g;alréé qkagg’ ma‘iifi aEQvenhently in the
presenesanfle 35:<ul akiireYbast 1988  der W@ her €1 nbefor e, an al kanoi ¢ aci d
anhydr i,§g. 8, sedaanhydak sexivkar alsxanphed asyizalty A HSTOFE 4t d anhydri de
such as aceti.c anhydri de (Wl Japbydedde farvmd plyséde of
W02806/685TABPET/ %r(%%/ 8%%&% }ng%lcii on .of . an_ al ‘g%?gjs%ﬁ%iﬂt%ﬂa

(1- 4C) al kokyadrehbags - RpdeatELYex KripFe 251240 Al koxycar bonyl” chl ori de,
in the pLesenoeOfefi-nitivabl endrase way def creel 4 MeFRRFOFEXF0r the
production of those. cqoapoui o, thad enaul @ bl wheseiensRhg izgenkei do or
3-phenﬁoﬂ‘%ﬁl%1wh§r31%;jw?jé%lr}g’%§c%ati n %gcegatﬂ b8 b8l &%aRLEs S cyanate,
for exampheamrp alkhpdiivsds TarrifePs as“sodi um cyanate_or, for

exgp! Gio a01h SOGYANEL6h Richs amrbhenyd ors selrirduEsd | FREPERBY R the acyl ation
is carried out in.a sujtable inart sl Vet @bmglid, uephnassdeti abdl :
her ei nb%lﬂﬁﬁgf%ncd’trgﬁm%ﬂaetﬁglgng ure, i n the ers%plgg"otf Qr JeXaMepasd0 10 to
120C1l oonweritsndvpratesr @aFaERbient "t Sfpérature. rﬁﬂf@% For the
productiqr-ahthase seppoinerdsnofriddéates myich PP WferBI T HOT8T 12°40) al koxy
or substituted, (1-4C)a. QLR JsS a( domptohal ky | muvinaba o isubbi¢i ut ed

(1- 40) aFRY1°" -Jn“(()fdatZﬁ%Y%rfﬁ%th i J(")n, p%gf erably i r})ﬁ; Qgeggrgéﬁngg ofia suitable
bases asr'dédi metrors Waf dienBERSF S%of “@° dUi nazol i ne derivative of ‘the

f or mul agdyiveheveiwi tRlphssdutdr Gy Dwhanbeee LSUAFPIHPT 8te. A suitable
al kyl atlg%ogggﬁh | S3a 250k MpLEa1aRY Agesinddiawnn uay thendrd for the

al kyl atf ydroxy to al koxy or. substit.u LK QXY 1 eOF o T albE
al kyl at resrtel wAth@T SPRFIBHIGHF g5t 25 %%Et'sttqﬁlgt ed al | ﬁyl%rﬁﬂr?o, f or

exanpl ecgh @lskyba ofarduhstl tddrédabi¥gd- hal i de, for exanple a (1-4C) al kyl
chloride, brom de or iodide or a substituted (1-4C)al kyt chloride, brom de
or Lpdi gle, i@oﬁﬂ&n@%%ﬂﬁﬁmﬁiaﬁl &mietabhéﬂgég@ﬂ&fﬂwaﬁﬁg ﬂ’érag;irﬂ?bef ore, in
a suitable inert _ solven i gi-ta 8¢ eambeflge s aat a 25
terrpera?ﬁ?%tﬁtﬁtfﬁeat?lélﬁgé,rg{)%g g)%grrn%?;s%e%o tbo&?[40C, conveni ently at' or near
anbi ent stergideatiptermediate ix @hieh Ry d8 B6G0¢E I on of those conpounds of
the fornula Il wherein RL is a carboxy s%lbsti tuent or a;syfstLiyept which
i ncl udes a carbmEiyrbign IR PRIAAS SF sTEF™42qli Wazol I he derivative of
the 30 fr puthad! mapeseiparRimial ay( 4-4GHatkoxf cwthory |- SiBst? (R or a

SUbgtSI t %%Qg_lgg“i%ht. er:]Ca'ltrl{qe%u%téb&_ed'gé@ﬁg@(ﬁ%@ﬂ@@é])éct@{r@mn of the

carboxyl as an acid halide, azide, symmetric or mixed anhydride,

or active ester of appropriate resctivity for coupling with the

desired amine. Examples of such types of intermediates and their

production and use in couplings with amines may be found

for example M. Bodanskj and A.
Springer-Verlag,

30 extensively in the literature;

Bodansky, "The Practice of pPeptide Synthesis",

New York, 1984. The resulting formula I compounds may be isolated

and purified by standard methods, such as sclvent rempval and

recrystallization or chromatography.

35 The starting materials for the described reaction scheme I

quinazolines and amine protecting groups) are

(e.g., amines, ‘
hoge skilled in

readily available or can be easily synthesized by t

the art using conventional methods of organic synthesis. For
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The hydrol ysis may conveniently be perfornmed, for exanple, under basic
condi tions. (h) For the production of those conpounds of the
formula Il 35 wherein 121 is an am no-, oxy-, thio- or cyano-substituted
(1- 40C) al kWO WoEePtSuent, the reaction, preferably in tRETAISeWeNESessof a
sui tabl e base as.defined herein r of _a.qui LD derivative of the
fornul a ei}ia“%ﬁ%‘r Zﬁhﬁ A ﬂ’g)ejdﬁkg?h%%%:stlif ukge%fz%%éaﬁendg a di spl aceabl e
group aslddfiapieceshere| dirdrioed it th &n Aplrépeidt & -affi nE2d%| €ohol , thi ol
or cyanidgpedhad east iwnies eRbf@riRbbymsatddsed o, isn R. suitable inert 5
sol vent qr. di| uent .as fined herejnbef e a t Mgk i the
range, forSEkamst €41 %fﬁg@,axgdon%ﬁi gfr’ﬁcl'ynlgt?'o'r%ﬁég'r ar]?%i't'g%?téd]

t enpér atauBedihydrobenyeni s iphiar perpoubile adtey dgeeebiashPE Bald- of a

]9ui naémﬁl@%r?;@éid/%hvﬁ. af. mgfrigrirﬂélcg_lig i{ﬁdlvaﬂﬂi;]d %](;jpfi t—.herrayl be obt ai negl,
or 10 e e,. by .reaction_.of sai oppound with, for exanple, a suitable
acid usi%ggf%ﬁf{ieﬁff%ﬁ%ﬁycgﬁgc%ﬂﬂtﬁoélfﬁslmbooqc'I n a particul ar enbodi ment,
the EGFR inhibitor is a conpound according to formula II' as disclosed in
US 5,770,599: 1511 ) (R2)n HN wherein nis 1, 2 or 3; 20 each R2 is

i ndependently hal ogeno or trifluoromethyl R3 is (1-4C)al koxy; and Rl is

di - [101- 4C) al kil paoiikg: E2x4Chalskorybodimensl | tha HCFR 1igipbizoy Ftaco Ry,

pi peri di NQwk-21 4 aXyr dPERBeLiner (2-4£)3ldsoXYos:

pi perazin-1-yl-(2-4C)al koxy, 4-(1-4C) al kyl pi perazin-1-yl-(2- 25 4C)al koxy,
i m dazol - 1-y1-(2-4C)al koxy, di-[(1-4C)al koxy- (2-

4C) al kyl Jam no- ( 2-4C) al koxy, thi anorphol i no-(2-4C)al koxy, 1-

oxot hi anoLphol i no- (2-4C) al koxy or 1, xgyhi amor phol i no- (2- 4C) al koxy,
and wherein any of the above nentiongd 14R substituents conprising a CH2
(met hyl ene) group which is not at{, o a N or
N Sy Ry
/”\ —{H1)m
H N #
11

15 wherein:
mis 1, 2 or 3 and

each R* is independently 6- hydroxy, 7-hydroxy, amino,
carboxy, carbamoyl, ureido, (1-4C)alkoxycarbonyl, N-(1-
4C)alky1caibamoyl, N,N-di-[(1-4C)alkyl] carbamoyl, hydroxyamino,

20 (1—4C)aikoxyamino, (2-4C)alkanoyloxyamino, trifluoromethoxy, (1-
4C)alkyl, 6-{1-4C)alkoxy, 7-(1l-4Clalkoxy, (1-3C)alkylenedioxy, (1-
4C)alkyiamino, di-1[(1-40)alkyllamino, pyrrolidin-1- yl,
piperidino, morpholino, piperazin-1-yl, 4-(1-4C)alkylpiperazin-1-
vl, (1-4C)alkylthio, (1-4C)alkylsulphinyl, (1-4C)alkylsulphonyl,

25 bromomethyl, dibromomethyl, hydroxy-{(1-4C)alkyl, (2- _
4C)alkanoyloxy-{1-4C)alkyl, (1-4C)alkoxy-{(1-4C)alkyl, carboxy- {1-
4CYalkyl, (1-4C)alkoxycarbonyl-{1-4C)alkyl, carbamoyl-(1l-4Clalkyl,
N- (1-4C)alkylcarbamoyl- (1-4C)aikyl, N, N-di-[{1-
4C)alkyllcarbamoyl- (1-4C)alkyl, amino- {1-4CYalkyl, {(i-

30 4C)a1kyiamino—(1~4C)alkyl, di-[{1- 4Q)alkyllamino- (1-4C)alkyl,
piperidino- (1-4C)alkyl, morpholino-(1-4C)alkyl, piperazin-1-yl-
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30 0 atomoptionally bears on said CH2 group a hydroxy substituent; WO
2006/ 089015PCT/ U52006/ 005459 or a pharmaceutical |l y-acceptabl e salt
thereof. In a particular enbodinment, the EGFR inhibitor is a conpound
accordi ng wo sheyspdia 11° selected fromthe gr oup consi srETIYgSWhH6/005459
4-(3'-chloro-4'-fluoroanilino)-7-nmethox ral.idin-1- -
yl et hoxy)q@wanagm iane- ac)(@kyémmr@%n-{r (&aﬁH %Ol]‘)yq CRETTORy-6- (2-
morphol(bn 1% glwéeazginﬁe, (4= { Slx1ebkor (2-4C) hlkwnbdAr £E Yy

I am

6- (3- di'd -7 . hi or 0- 4' -
£ l(JOI’ olélmiW?ﬁtr)@?‘l Jﬁfgr% =S éqeigf%%ét: ”*’f‘foald)'&@k 4¢{@--chl or o-

n-1- ﬂ?fr%) fuinazol i ne;
4- (3' qhb@:[xquémﬁdauarﬂamalkyﬂo) (@ eg)_alj_qyla}'lﬁ-tﬂyﬁg &r‘op% e
oxyguj, BAz Z%@@m 4(‘1@(:)41@1 (1-4C) alkoxy- (2-4C) alkylthio- (1—

d|f uor'Gani met hox 3 m)r al.i r qYieazotine; (14-
ey ot PaerGa i Moy Fer B PBL A1 (LHRAZOL KO0 (x

perl di ncl_B,rO oxy 2_
qui nazald) Beky¥- (:§an@-h|(0l’ @Cnalwluoh@h?ﬁqlioné? 2 WPeRBRY d(r
mor phol i A XY} Qéb'éﬁé%irﬂﬁqy-szé@craahﬂo&yo @ i) ek @af (Rrno) - 6-

0
15( 2- di FEL%Q,P it o i
di 1£| uoﬁ&éﬁif!@ﬁg rc]g%e@%)c(r %re %ﬁ%?gip%% gh L& ‘ébél@yl Af-

oxy)-7- ‘metho u I|ne;
4-G3', Aéc)a&fcdaxgo,r eanbinayd) < I- ﬁ@taﬂé)@vyﬁ N-33rbF I‘F&i’ilﬁyr]rffﬁ%%%?ﬁ?y) qui nazol i ne;
4- (3" -chl J ’?}{ 1% Uﬁr@@f['dlL@@)aﬁcy(ﬁcafm;ai@aHlu 4l efl hoxy,) afino- (2-
i'naz

met hoxy -chl oro-4' -f| Njgd 1 e 2 amino-
20( 3- Hﬁ‘ﬂ&%lﬁlel' Wlpfkﬁb%@’)la‘?m%&%gggq%%\%?oﬁ A 1kynl org; 4’ -

f1 uor oan; J4lcma).kcﬁey( 2+ e} rast) st icandesetyn ORYFLORY r‘r%‘f%caé&%f“ﬁ%zo i'ne; 4-
(2", gﬁk}ga@ I4b?19ik5§1 o redRyilya AT nag e o). ?henﬁmd%qu nazol i ne;

4- (2' roani | 1 no hox LohelidyapkereXxy) - qui nazol i ne;
4- (& - cﬂ)@rlé?oﬁy - f"’l”li&?‘%%ﬂ%%“l‘que) £ Oxyy Egllgyr%%}alzg yl et hoxy).- 7- 1.
met hoxyﬁﬂ@d&aaﬁ)hcbn(e, 4ghall Kox(y3' memléﬂldno (2-4C)a koxy PP

4' -1 uog?%ry gm&)}, 4(_$114&)¢@_&9h_p;ﬂpaﬁaﬁﬁ.ﬁplﬁ(}yj)‘-(z e HdoFyui PRIAGEPRS.

Ina articular enb t he o LQr i(5- aa @ cageording to
o ol ald 1 ALy ke ( Bt (FC RN R, (8- icenRatad g

fluor Oam44maﬁk§lm¢0xylﬁiq)@.lﬁgmh@ ﬁﬁbﬁ}lﬁﬁﬁﬁx}?"gu‘faﬁ%’% : ﬁle 30
al tgfna b)vﬁ 1Ll red-1@ @E{c&@ci&&ﬁ)ylgeﬁ.r4¢)mlby@ﬁ@1r}q,e§§5}ﬂqtmoyﬂ(-
quinazo !I.nezic)%aiq\;/fa&rrlu\{'l%,()f f%(j)g.liﬂyic%ijlatmoyprtlazlc)alkylama_no, N, N-
d1~[(1—4C)alkyl]carbamoyl—(1—4C)alky1am1no, amino- (2-
4C)alkylamino, (1- 4C)alkylamino—{2—4C)alkylamino, di-1(1-
4C)alky1]amino—(2ﬁ4C)alkylamino, phenyl-{1-4C)alkylamino, phenoxy-
25 {(2-4C)alkylamino, anilino- (2-4C)alkylamino, phenylthio- (2-
4C)alkylamino, (2-4C) alkanoylamino, (1- 4C) alkoxycarbonylamino,
(i- 4C) alkylsulphonylamino, benzamido, benzenesulphonamido, 3-
phenylureido, 2- oxopyrrolidin-1-yl, 2,5~ dioxopyrrolidin-1-y1,
halogeno-{2- -4C)alkanoylamino, hydroxy-(2- 4C)alkanoylamino, {(1-
30 4C)alkoxy—(2—4C)a1kanoy1amino, carboxy- (2- 4CYalkanoylamino, (1-
4C)alkoxycarbonyl—(2—4C)alkanoy1amino, carbamoyl- (2=
4C) alkanoylaminge, N~(1—4C)alkylcarbamoyl—{2—4C)alkanoy1amino, W, N-
di-[(1- 4C)alky1]ca£bamoy1 (2-4C) alkanoylamino, amino- {2~

4C)alkanoylamine, (1- 4C)a1ky1am1no {2-4C) alkanoylamino or di- [{1-
35 4C)alkyllamino- (2- -4C)alkanoylamino, and whereln aaid benzamido or

benzenesulphonamido substituent or any anlllno, phenoxy or phenyl

group in a R* substituent may optionall

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

y bear one or two halogeno,

n is 1 or 2 and
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pharmaceutical |l y- acceptable salt thereof, may be prepared by any 35

process known to be applicable to the preparation of chemcally -rel ated
conmpounds. Suitable processes include, for exanple, those illustrated in
US5616582, widSebiaB8B70, US 5475001 and UB5569658. Unl esspotiustoé/assdt at ed,

n, R2, R3 and RI have any of the neanings defi neglaffgé%onbef ore for a
qui nazol i nes@RrkVasi relepentfet Bomygragst MYREUEssafy 3tarting material s

my be commerciably availabhecas, syehsai nedchylkelandar4f)FriEe®dur es of

organi ¢ chemstry. (a)_ The_react.i veni efhlMxi-Dehhe presence of a
Sui t ablie HEASEY BT LES QT T LT T et o 21

il erein Zis a displ. 1 e group,
W th amjankbisediiwyl or (1-20) #isilispaphendiispf fc@%ﬁ@?ﬁ?@&%g??s, for -
exa_,,rrplt_ied 2.hal 0919, cRlkRY, eREMOXYa0r 4 SUl phioyidceypngt i, -for exanpl e a
chlPor &;°0Fon, . ret hoxy, pheno nethanesul ghenyl oxy or tol uene- 4-
sul phorgihsryTgtRae1ia5A ‘u[i“"t'éﬁi\(l FPdse 1S, for examl e, an aoZrogqﬁjec ani ne
base spihyasnedtixyexanpial ingyr fdimao-2; 6% | WHEPHE, 108 i Re, 42"
di met hyl aarlt]lii_DL([LDgg_rg_grie@ﬁyl&ﬁ;ﬂﬁtzlaﬂﬁéﬁdm,thﬂoﬁzeimlchh@;idﬂnﬁ?h*]I?ﬁﬁrﬁﬁél i ne or
di azabl cyCl'o[ 5. 4. O] undec- 7-ene, or_for.ex I Ackabiridy sahkal i ne
earth st - éﬁ?b’eiﬁ’atse7b‘?”?ﬁ}:§’|pﬁﬁ'ﬂle?az 61%?&;)%%%)%& sodi um car bonat e,
POfAS St kR LA Rovade1udadici um car bonat e, sodi um hydroxi de or potassi um
hydroxi de. Alternatively a suitable base is, for exanple, an allulfgli nmet al
or al kal i nergat tfarBetwlaramindedident eI Rs G RTEAHI 1R B °88di um

bi s(trimethylsilyl)ande. r25HheLea@ctdnchs goebecaidistdagreed out in the
presené‘éc%’féllélgsll-]%gtgacbﬁmgg?nlert sol vent or diluent, for exanpl e an al kanol or
ester such as _neth et hanal,.) L §oprAReeRbRuiebylimcetal ¥, 4d -

hal Ogeﬁaﬂ%d@&wgh‘?ﬁ %&Z‘:‘ﬁrgés L)

S yl epe chl.oride,, gh _AL@%- car bon
tetrachﬁohldezanahim)hérr759&%‘&?’%’8??%@?8?0?63’5 %rgll“%}?é%o i oxan, an

ar gga? 116 SOLMEN LS Ugli ras ol dhelere,7-Gteehaivpat &' "%FBY?%“%F\? nt such as
N, NF di met hyl f or régg%g“%%ll}l) - gi pet hyk acetanide) -dkinaebhideyaréBl di n- 2- one or

di et h@ParpoR fhe réaction is. - 2006 T/.US2006/ 005459
convenie&ﬁbtgarcﬁ@iﬂbédﬁﬁ&ﬁthﬁﬁyﬁu%@?ﬁéﬁﬁ?hygé%i—ﬁ t%lgeggg%gggf gr exanple, 10 to

150C, piehgiablnbon-dligazangee 205 4201 BO€] -methoxy-4- (37
ﬁethylanilino)~quinazoline; 4—(3'—methylanilino)—6— N
20 ureidoquinazoline; 6—(2—methoxyethoxymethyl)—4—(3'—methylan111no)—
guinazoline; 6,7~di—(2—methoxyethoxy)—4—(3'—methy1ani1ino{—
gquinazoline; 6wdimethylamino—4—(3'—methylanilino)quinazollne; 6-
benzamido—4—(3'—methylanilino)quinazoline; 6,7—dimethoxy—4—(3'—
trifluoromethylanilino)—quinazoline{ 6—hydroxy—7—methoxy—4—(3'—
25 methylanilino)—quinazoline; 7-hydroxy~6—methoxy—4—(3'—
mﬁthylanilino)—quinazoline; 7—amino~g—(3'—methy1anilino}- -
;quinazoline; G—amin0w4—(3'—methylanilino)quinazoline; 6—am%n?—4-
(3'wch10roanilino)—quinazoline; 6~acetamido—4~(3’—methylanlllno)~
;quinazoline; 6—(z—methoxyethylamino)—4—(3’—methylan%l%no)~
30 quiﬁazoliﬁe; T-(2- methoxyacetamido)-4—(3'—methylan111no)T |
quinazoline; 7-(z—hydroxyethoxy)—6—methoxy—4—(3’—methy1an?1%no)-
‘quinazoline; 7—(2—methoxyethoxy)—6—methoxy—4—(3’—methy1an111no)—

guinazoline; 6-amino—4~(3’—methylanilino)-quinazoline.

35 A guinazoline derivative of the foxrmula II, or &
pharmaceuticallywacceptable salt thereof, may be prepared by any

. process known to be applicable to the preparation of chemically-
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The qui nazoline derivative of the formula Il' may be obtained fromthis
process in the formof the free base or alternatively it 5 may be obtai ned
inthe formof a salt with the acid of the formula HZ wherein Z has the
meani ng detvionedk/dzeriei nbefore. Wien it is desired to obtedCmusises/dosese base
fromthe salt, the salt nmay be treated wi.th a suit e hasg.as,«dgfi ned

her ei nheflated usinpguEsso Ay et FHHEl P‘ﬁ?‘ﬁ?é”dﬁ?e.?%o(aﬁ?@oﬁ’ f he sprodt%cti on of
those gQMPAUNASQf 14 Res Lospmapol.| ' Nedverseicn Raredng AT § UBSE iPfut ed
(2-4C) al’koxy group, the_ al kyl ati Qn, .00y eRLeMAd pkBcddierepr esence of a
sui tabIcé’mB‘EE%laé‘ledﬁY?’ﬁgﬁﬁﬁeérfre%nl:?e?n%r gfv/of a quinazoline derivative of the
f or mul arghhishdgresint®- i s a hydroxy group. 15A suitable al kylating agent
is, for exanple, any agent known in the art for the alkyl atdLi r‘_llbqlzf hydr oxy
to am no- sublshi T etaat kaxy cohventsdmpl &0 dihea R RSE KT SL| TuTed al Kyl

hal i de,, for §§%gn%1q%n@ip,ubm&mﬁeﬂ (2040 silleybakld @doge, brom de or
i odide,In"the presence of a suitable base as defined hereinbefore, in a
20 sui teisheap @l i88] (Bt or diluent as defined hereinbef ore and at a
tenperature in the range, for exanple, 10 to 140C, conveniently at or near
80C. (c) For the production of those conpounds of the fornula I’
wherein R is an am , the 25 reaction,
conveniently in th __(?Ej-a sui tabl e base i.ned herei nbef ore,
of a compound of t (F)mwher ei n 12T dré%’l(Z%C) al koxy
group, or a reacgfv tive thereof, wth an appropriate amne. A
suitabl e reactive derivative of a conpound of theifornula 30 Il' -wherein
le is a hydroxy-(2-4C) af’oxy group is, for exanple, a hal ogeno- or

sul phonyl oxy- (2- 4C) al koxy group such as, a _br ‘ex@hole, a halogeno,

net hanesul phbrsdieRyLe ﬂ%}ﬁ??"ﬁ&f §F8ﬁ%.sz e %@'ﬁ%{e Peactlon i s preferably
car{d ed, ok, N abheopr eseaciptohyicsnidraibe FoferraERlYEnCOP Y | uent as

defi ned_hereinb € 3088}, dedRat&iNehabileky brtbhelusege; for exanple,
10 to 1*36‘62‘°'c6‘*r?§fé%‘|%;e'nt"?‘y a}t@ or near 50C. . WD 2006/ 089015PCTAS2006/ 005459
(d) For sthehqwvdauet 9 of t hose conpounds- of the forrmula 11" wherein RL is
a hydroxy-am n0- (2-4C)al koxy group, the reaction .o . conpound, ef the
fornmula |1' #hewidsplRiPise é%,%‘?’éﬁ&%fﬁp@ﬂ"ﬁaﬁ 4-319% oxybut ol>;<ly gr oup

Wi th anappespidzahg anippei abikhe 2r, eatttisines ¢rlefigiadl y*carried out in the
presence.of .a_suitable d.nert. sQhveilnole dubueidliasg, defi ned herei nbef ore
and*at glf“%’l;r}ﬁ’élraé“fﬁ?%yr?iﬁﬁgﬁé t_Fan_ge,'% f% eégrdg(lied_%gngo 150G, conveniently
at or nesthyDE@rPiREHS PFhIFHERREGYCLEIT v 'accept abl e salt of a qui pazol ine

example, an alkali or alkalime earth metaf carbonate or hydr

for example sodium carbonate, potassium carbonate, calcium

carbonate, sodium hydroxide or potassiun hydroxide.

20 The reéction is preferably carried out in the presence of a

. guitable inert solvent or diluent, fo@ example an alkanol or ester

such as methanol, ethanol, isopropanol'or ethyl acetate, a
halogenated solvent such as methylene;chloride, chloroform Or

carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-

25 dioxan, an aromatic solvent such as toluene,
g N,N-dimethylformamide; N, N-dimethylacetamide, N-

or a dipolar aprotic

solvent such a '
methylpyrrolidin-2-one ©Y dimethylsulphoxide. The reaction is

conveniently carried out at a temperature in the xange, forxr

4 - R ) o
example, 10° to 150°C, preferably in the range 20° to 80°C.

30 The quinazoline derivative of the formula IT may be obtained

s ip the form of the free base or alternatively it
he formula

from this proces
may be obtained in the form of a salt with the acid of t

58



10 derivative of the formula Il"'" is required, for exanple a nono- or di-
acid-addition salt of a quinazoline derivative of the formula Il"', it may
be obtained, for exanple, by reaction of said conpound with, for exanple,
a suit abl ewacioes/assilteg a conventi onal procedure. sequencBCEES20GOS$HPesence
is atype Il Soluble extracel lul ar dongj -2 liga ol ti des have
al so been weseinhgdhassde @?@1,119@%%??514%@%{}81#%9' J’Flyh%p?)?é)lgg?. 25
Apo- 2!—a%§9§ééh tuy iogegihn \@lki 8pés Haaweffa trher Z@éer;f theserithEEY ]ﬁbani ne
scanni ng techni ques have.bheen utiLi ] Lty o¥anisdng substitutiona
vari anttIﬁBF%%Jflggl RavirigH Fg?%% (%%I &%Ii;e\% ty. Particular substitutional
var i anteneént heaApor@cddugand i ncl ude those in which at | east one am no
acid is substituted by another 30 am no acids such_a airtJoranlmalr;i REQresi due.
Thege subst i(put Fenalheyarddurttsoar ef i dORE F?‘&Eﬁ“nﬁﬁro%f%r?p e, as 03A";
"D218A" ~and. " D269A. z= This pemenchad wiearsgaisgdat guirdent ity Apo-2 |igand
vari ant‘“%le\“ﬁ%é?g% ngtéh% gg e e [es) ques, af> POS|{iens1i28d. 218, and/ or
269 (usqeﬁévﬁhbvﬁ’uﬂ?bélf*ien%@ﬁgﬁm in ki gure 1) are substituted Optionally,
conprise one variants will be DR4 or : rdPhi;enpekhow rel at es
to met hods Ofhepedeutddsy *ABS="Y Fgan ,nﬁeﬁéﬁﬁ%}%—%@Ag%%éldﬁ nd 3}\3ar ?ants, by
cul t urigg theshaseld@cbaanst anmed T spahst depeafwAT 8 vett®r cont ai ni ng
Apo-2 |igand encoding i GuaCi gh-ardahSTOV ek Bgedtvenpodbf/ pdsti de fromthe
cel1® 5 TMTare. ™Y b?cQEI%eE%D%lK encodin '%P&a%. | i, 9and, 1By bR 1abkai ned from
any cDNfwinapraiye plesparetys l”"&ﬁ]ilt‘—i‘résaueagél Ieved to possess the .Apo-2 |igand
NMRNA angl,d10 28X pb@BsEn icthatethidébbetetbl EoreF¥A™P1Ae CBY d:irﬁé‘ﬂ‘}?n%ﬁ"ﬁag Apo- 2

| i gand DNA.can.b nyeni abiaised hsomumiebDNA fHebyiploskdigeepar ed
from huffarit |a§§u§%€aqs\égﬁkgi§%oﬁg bacteri %Bga JehbLArY, o burmrapl acent al
CDNA asrHesewichedly FhfDs79¥5#287“The Apo-2 11 gand- encodi ng. gene ay al so
be pbt apped doroBkamgenohiyctidaymany of U 6P+W&F‘éo‘§eirdé’ag§/‘% Nesrs. '
Libraries, can be §f£n%&‘1'1‘ﬁ£l Wi 1 pEEbascH suchoas amtibbodides $ecll5 the Apo-2
-I'i gand or Oﬁ‘l gonucl eoti des  of at | eglsgutaQQU{heZ%'r%QeQ@é%?) adesigned to
identi f yeadielagenarePyieErRY GF the protein encoded %y it. Sgreening the
cDNA Or 1 geRorEcaviehbrar yiinhent tdve dsEierd &GpH IR MGy b2 LoRdlict eg’ usi ng
"standarge‘%orcq:qllfgs@s, such as described in Sanbrook et al., Mblecular

C oni ng: Tabor at ory 20 Manual (New York: Cold Spring Harbor Laboratory

Pr egisl], 1989) .(cgnF%ICE% JMELTBANSE o8Ot Gigpuhhe ¢k ndeehoodilaglApo- 2
ligand is to 'uSe met hodal o [.Sanbr ook gt .al (;_ SePL B hebhempach et
al ., PCRh9F¢iFErRleiééo%%t%r()}'ﬂfgmﬁ(st%ﬁ% pr.iO%g_(%—lar bor L%b(l)lr ory. Press,
1995) | . 254p] Nthaaoitiaseuent ea faudgrant S0 dsFar#aiiss °of “HKpo2"T1hand can be
prepar ed, by intr:oduclng, appnoRe A8 1Ruebegidute changes into the Apo-2
| i gand ﬁﬁﬁ or by synthesis of the desired Apo-2 |igand pol ypeptide. Such
fragments or variants r Si€ Loserid onsr Sttt uinyongenaridioon
del ot i ons of  B8F IS Gt fn%%fr °5 onlﬁ.grtcgosuggﬁhﬁ 2hBgeends of the
i nt pacelimukhe egifen, trheRARhiReMr AR&°r€gion, or the extracel Lul ar
region, Qfabnyhe mal Beamslied BeduETRte PSHORHT 0F PHE M (£1Eh§Eh Apo- 2
ligand in_Figure 1. Any:caqipbinatioi-ehci 8RN, an, aButlst métdtli on, and/ or
del et | off EROBE RARE" L6 St b6 2t Lhe final GoRshy ) Pr ovigiadnt hat the
final 3pcoryerlehatsodsedras PPOTSTHEY BRce ™ ™a desited bi ol ogical activity, -
such as gReRLati &r aglewvis Yoxyasnded | vred phesetde OEnPEPPEFEr ref enbodi ment
the fragnents.or varian Veral:deast ahett 3086 adridemdatiehsseguence
i derit’i t)ﬁx%}i‘éc’%rle% gr?aﬁ%?ﬂgt leas ahaut ; 90% sequence bdestidikingnd even
nore pr eferdbily, and YitasthogRIveEss ©

agent in oxder to reduce the risk of -
in general the reaction is carried out in

over oxidation and damage to

other functional groups.
a suitable solvent or diluent such as methyl
tetrabydrofuran or tert-butyl methyl ether
-25° to 50°C, conveniently at

ene chloride,

35 chloroform, @cetone,

and at a temperature, for example,

or near ambient temperature, that ig in the range 15° to 35°C.
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97% 98% or 99% sequence identity with the sequences identified herein for
the intracellular, transnenbrane, or extracellular domai ns of Apo-2
ligand, or the full-length sequence for Apo-2 ligand. The am no acid
changes al wo 2®yossdiser post-translational 5 processes ofCtr/hszogqpws#9| i gand,
such as changi ng the nunber or posit.i on of 1g}lycosy at i nasniu]{ ﬁeror altering
the menBhemé SAEPRHI GAERATL PePT T EYL 970U G F FRMTGhs®i M e Apo- 2

| i gand sequeneg aserdesari dbsh akovs=dafiobesxmd eusbdipmmiey BPtassdurechni ques
and guidelines for_ 1 e s SIQRSEr ¥kt W Audald easaset
forth i %8 P§%§LB%%EEN%Ogiggggélﬁ%&w%ﬁggég?n%cl ude ol i gonug/ ept,i.de- medi at ed
(sit e- dPF eetheaPl miAtagénésPe , “BprERFHES E5Rhi ™ &ndc n%u?ageheesi s.

Scangi Ngoamilo Tactshianalygis ©anchelkeiployechitlo grdentis yeawerasy, #&bre ami no
aci ds al,ng,  £001| UGS o SEGANGE AR bBR: R g ely-d Scanni ng ami no

aci ds are'rel ative y s neutral am no acids. Such am,no acids include
al ani ne 4CpYoilaelrRiEniinsouprad) 86 efHie. 2Al Ghi'he CETHREAMTY S preferred
scanni ngcadiRa tach deatpongdt hi s group because it elimnates the side-chain
beyond the beta-carbon and is less likely to alter the main-chain 20

conf or mati on(&f HdrecMarpHtuct LGuUrT Bbem@ivpalnds Sdi ehe efor@wda 1081

(1989)]. . Al ani eiissa%liso tyRl ca prefer ; Igbrisadile gPst conmmon
am hd ad ﬁellflurgt her 2Nt 1 s tr gﬁqJlij‘léé/nttﬁl%g'/l %%uin |l%g%§ﬁ%b&rred and exposed

posi t i oftbe [ Brmiught BrivheFRanPRofE| WETCW H. Freeman & Co., NY); Chothia, J.
Mol . Biol., 150:1 (1976)]. 25Ami no acids may be gr ouped according to
similaritiesThe tdimcpionary esnofniehbly ke garehad MYy PE 2Y °F Edhni nger,
i n Bi ochehl SdfokeaifEONGoRE. foPRBuck3a Ananbbttatiithl. i Shensdubkivy orl
(1975)) . , (1{5 ngon- pol ar:, Al (@ %\Q UL EL) sohlifidd be Pro
(P), Ph&3eREeITP tf(\#,rpﬁ%?‘“ W gi’z éuﬁlgﬁl'é? ee_cf’tﬁofia‘r’: ay (6. Ser (9,
Thi 16T) £heysiie) Fomymrdin A ARy, SEYPREQP™ 9-10ent(3] SREAPE: Asp (D),
Qu (El) lhereinbef(:ﬂ')a :b@sﬂl_%:dpk¥§el(cl@ DfAfj 931-(15}3-514?{' s tl)l agﬁlﬁnazﬂ‘/@lsy )
nat ur a ccurring Sl dues M4l % I{Q HLauUp, $gd &4} conmmon
si de- ch&l ?1??) et ]%isa:1 @ ‘h%/goﬁ): g i&li:‘% tNor_iaeucél’:hn_e, 8I\/ES?E, Ala. Val, Leu,
Il e; (2exaeptq.alknhyerbisied ety suchgs arfivabgdh 156Pn fplioﬁucﬁéil?ﬁ c: Asp,
A u; washing iron powder with a dilute solution of an acid such as
20 hydrochloric acid). Thus, forlexample, the reduction may be
carried out. by heating a mixture of the nitro compound and the
activated metal in a suitable solvent or diluent such as a mixture
of water and an alcchol, for example, methanol or ethanol, to a
temperature in the range, for example, 50°¢ to 150°C, conveniently

25 at or neaxr 70°C.

{e) For the production of those compounds of the formila IT
wherein R' is (2-4C)alkanoylamino or substituted (2-
4C)alkanoylamino, ureido, 3-phenylureido or benzamido, or R* is
acetamido or benzamido, the agylation of a guinazocline derivative

30 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

35 suitable base, as defined hereinbefore, an alkanoic acid anhydride
or mixed anhydride, for exémpie a (2-4C)alkanvic acid anhydride

such as acetic anhydride or the mixed anhydride formed by the
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VODI
t hat

20061089015PCT/ US2006/ 005459 (4) basic: Hi's, Lys, Arg; (5) residues
I nfl uence chain orientation: dy, Pro; (6) aromatic: Trp, Tyr, Phe.

Table 1 Original Residue Exenplary Substitutions Preferred Substitutions
Al a OQ Val wolsmgospiie Val Arg 02) Lys; G n; Asn Lys Asn GAT/GEWO6/M5659 Asp,

Lys;

10

15

20

25

30

35

Ar%eg%ghéﬁqgf(gg é%ﬂéﬁoégnacid and a (1-4C)alkoxycarbonyl halide,
for example a {1-4C)alkoxycarbonyl chloride, in the presence of a
suitable base as defined hereinbefore. For the production of those
compounds of the formula II wherein R* is ureido or 3-phenylureido,
a suitable acylating agent is, for example, a cyanate, for example
an alkali wmetal cyanate such as sodium cyanate or, for example, an
isocyanate such as phenyl isocyanate. In general the acylation ié
carried out in a suitable inert gsolvent or diluent as defined
hereinbefore and at a temperature, in the range, for example, -30°

to 120°C; conveniently at or near ambient temperature.

{f) For the production of theose compounds of the formula II
wherein R* is (1-4C)alkoxy or substituted (1-4C)alkoxy or R' is (1-
4C)alkylamino or substituted (1-4C)alkylamino, the alkylation,
preferably in the presence of a suitable base as defined
hereinbefore, of a quinazoliﬁe derivative of the formula II

wherein R' is hydroxy or amino as appropriate.

A suitable alkylating agent is, for example, any agent known
in the art for the alkylation of hydroxy to alkoxy or substituted
alkoxy, or for the alkylation of amino to alkylamine or
substituted alkylamino, for example an alkyl or substituted alkyl
halide, for example a (1—4C)aiky1 chloxride, bromide ox iodide or a
substituted-(l—4c}alky1 chloride, bromide or iodide, in the
presence of a suitable base as defined hereinbefore, in a suitable
inert solvent or diluent as defined hereinbefore and at a
temperature in the range, for example, 10° to 140°C, conveniently

at or near ambient temperature.

{(g) For the production of those compounds of the formula II
wherein R! is a carboxy substituent or a substituent which includes
a carboxy group, the hydrolysis of a quinazoline derivative of the
formula IJ 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 IT
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 guinazoline
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AQu Cys(C) Ser; Ala Ser Gn (Q Asn; Au Asn Qu(E) Asp; Gn Asp Ay (G
Ala Ala Hs(H Asn; Gn; Lys; Arg Arg Ile(l) Leu; Val; Mt; A a; Phe;
Nor |l eucine Leu Leu(L) Norleucine; Ile; Val; Mt; A a, Phe
WO 2006/089015 7 PCT/US2006/005459
derivative of the formula I¥ wherein R!' is a (1-4C)alkyl
substituent bearing a displaceable group as defined hereinbefore

with an appropriate amine, alcohol, thiocl or cyanide.

The reaction is preferably carried out in a suitable inert
5 solvent or diluent as defined hereinbefore and at a temperxature in
the range, for example, 10° to 100°C., convenliently at or near

ambient temperature.

When a pharmaceutically-acceptable salt of a guinazoline
derivative of the formula II is regquired, it may be obtained, for
10 example, by reaction of gaid compound with, for example, a

suitable acid uging a conventional procedure.

In a particular embodiment, the EGFR inhibitor is a compound

according to formula II’ as disclosed in US 5,770,599:

15
~ !
'T'—"(Rz)n
HN N
1]
Y Y
LA
IT’

wherein n is 1, 2 or 3;
20 each R® is independently halogeno or trifluoromethyl
R® is (1-4C)alkoxy; and

R* is di-[{1-4C)alkyl]lamino~ (2-4C)alkoxy, pyrrolidin-l-yl-{(2-
4C)alkoxy, piperidino-{2-4C)alkoxy, morpholino-(2-~4C)alkoxy,
piperazin—l—yl—(2—4C)aikoxy, 4-{1i-4C)alkylpiperazin-1-yl-(2-

25  4C)alkoxy, imidazol-1-y1-{2-4C)alkoxy, di-[(1-4C)alkoxy- (2-
4C}alkyl]amino~(2—4C)alkoﬁy, thiamorpholine- (2-4C)alkoxy, 1-
oxothiamorpholino- (2-4C)Yalkoxy or 1,l-dioxothiamorpholino- (2~
4C)alkoxy, and wherein:amny of the above mentioned R' substituents
comprising a CH, {methylene) group which is not attached to a N or

30 O atom optionally bears on said CH, group a hydroxy substituent;
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Ile Lys(K) Arg; G n; Asn Arg Met(
Ile; Ala; Tyr Tyr Pro(P) Ala
Trp On Tyr; Phe

Val ;

16

15

20

25

30

35

M Len; Phe; Ile Len Phe(F) Trp; Len;
Ala Ser (S) Thr Thr Thr (T) Val; Ser

WO 2006/089015 PCT/US2006/003459

or a pharmaceutically-accaptable salt thereof.

In a particular embodiment, the EGFR inhibitor is a compound

according to formula II’ selected from the group consisting of:

4—(3’—chloro—4’ﬂfluoroanilino)—7~methoxy—6—{z—pyrrolidin—l-
ylethoxy) -quinazoline; 4—{3’-chloro-é'—fluoroanilino)—7~methoxy—6—
(2- morpholinocethoxy)-quinazoline; 4- (3’ -chloro-4'-fluorcanilino} -
6- (3-diethylaminopropoxy) -7- methoxyquinazoline; 4-(3’-chloro-4’'-
fluorcanilino) -7-methoxy-6- (3-pyrrolidin-1- ylpropoxy) -
quinazoline; 4- {3’ -chloro-4-fluoroanilino) -6-(3-
dimethylamincpropoxy) ~7- methoxyguinazoline; 4-(37,4'-
difluoroanilinof—7~methoxyu6—(3—morpholinopropoxy)—quinazoline; 4~
{3’—chloro—4'—fluoroanilino)—7—methoxy—6~(3~piperidinopropoxy)w
quinazoline; 4—(3’—chloro—é'—fluoroanilino)—7—methoxy—67(3—
morpholinopropoxy) -quinazoline; 4-{3'-chloro-4’-fluoroanilino) -6-
{2-dimethylaminoethoxy) -7- methoxyquinazoline; 4-(27,4"~
difluorcanilino) -6- (3-dimethylaminopropoxy) -7~ methoxyquinaioline;
4—(2’,45—difluoroani1ino)-7—methoxy—6~{B—morpholinopropoxy)v
quinazoline; 4—(3'—chloro-4'—fluoroanilino)—s—(2—imidazol—1f
ylethoxy) -7- methoxyquinazoline; 4- {3’ -chloro-4'-fluoroanilino)} -6-
(3-imidazol-1-ylpropoxy)-7- methoxyquinazoline; 4-(3*-chloro-4"-
fluoroanilino}—G—(zwdimethylaminoethoxy)-7— methoxyquinazoline; £-
(2’,4'—difluoroanilino)—6—(3—dimethy1aminopropoxy)—7— '
methoxyquinazoline; 4-(27,4" -difluorcaniline) -7-methoxy-6-(3-
morpholinopropoxy) ~gquinazoline; 4-(37-chloro-4‘-Ffluorocanilino) -6-
(2-imidazol-1l-ylethoxy)-7- methoxyquinazoline; and 4-(3'-chloro-
4'—fluoroanilino}—6—(3—imidazol—1—y1propoxy)—7—methoxyquinaioline.

in a particular embodiment, the EGFR inhibitor is a
compound according to formula ITf that is 4-(3’-chloro-4--
fluoroanilino)—7—methoxy~6—(S—morpholinopropoxy)—quinazoliné,

alternatively referred to as ZD 18323, gefitinib and Iressa™.

A guinazoline 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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Tyr Tyr (Y) Tip; Phe; Thr; Ser Phe Val On Ile; Leu; Met; Phe; Ala;

Nor | eucine Len Variations in the Apo-2 ligand sequence al so included
within 10 the scope of the invention relate to am no-term nal derivatives
or nodi fi ewohomsmeee1Such Apo-2 |igand sequences incl ude BE/USH0F9845ADO- 2

| i gand pol ypepti des descri bed herein having a nethionine or nodified

net hi ontHestsikes 48 FIrehfeeret T orgPe6l- 6%5?7%?%I?€8 WetWi’6nyt speci es)
at thetwﬂhggmunuﬁwagetéﬁau@alwpﬁptmdeR%emﬂeRbemwetm@msﬁrtnmlmﬁanuegm1natlon

S equencg g eQ:e:L\{,]\Qe ore %Ogeg C%%%QOP%Q%@I@A&W fstl%’] eflorﬁﬁﬂyences

origins o re ica enes, enhancer el enents and
t r anscriigti B?F%E@tam’na‘f%l’rtlél@qﬂ%w ENBLY rRYy CHENEIRdY B P G 2RABVAF i n t he
art sandoxdesséd hgd standard hebcddimisl of NoMRAC26UEB stlexpr essi on and cl oni ng
vectors usually contain a pronoter that is recognized by the host organi sm
gnd i's oper aihyrhd %%ldgt&@n liénbenf&ﬁﬂ% hhg@g@l preekete oasciads@femuﬁace _
ronoters are_untrans eguences | ocated upstrea the start
codon of*%8' st} JFoUFaR= ?ge eral Ty Wit hith“a 1?ﬁlafg]8£?o 9f888 bp) t hat
cont r ol witthean rapiddneption and transl ation of a particular nucleic acid
sequence, 20 which they are operably |inked. Such pronoters typically fal
into two cl asses, inducible and constitutive. Inducible pronoters are
pronoters that initiate increased |levels of transcription from DNA under
their control in regponse to sone change in culture conditions, e.g., the
presence or absencelof a nutrfient or a F
= ~—
N

" HoN

10 (iid) ' (i)

A suitable displaceable group Z is, for example, a halogeno,
alkoxy, aryloxy or sulphonyloxy group, for example a chloro,
bromo, methoxy,; phenoxy, methanesulphonyloxy or toluene-4-
sulphonyloxy groﬁp.

15 A suitabie base isg, for example, an organic amine base such
as, for example, pyridine, 2,6-lutidine, collidine, 4-
dimethylaminopyridine, triethylamine, morpholine, N-
methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, or for
example, an alkali or alkaline earth metal carbonate or hydroxide,

20 for example sodium carbonate, potassium carbomate, calcium
carbonate, sodium hydroxide or potassium hydroxide. Alternatively
a suitable base is, for example, an alkali metal or alkaline earth
metal amide, fér example sodium amide or sodium

bis(trimethylsilyl)amide.

25 The reaction is preferably carried out in the presencekof a
suitable inert solvent or diluent, for example an alkaznol or ester
such as methancl, ethanol, isopropancl or ethyl acetate, a
halogenated golvent such as methylene chloride, chloroform or
carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-

30 dioxan, an aromatic solvent such as toluene, or a dipolar aprotic
solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidin-2-one or dimethylsulphoxide. The veaction is
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25 change in tenperature. At this tinme a |arge nunber of pronoters

recogni zed by a variety of potential host cells are well known. These
pronoters are operably linked to Apo-2 |igand encodi ng DNA by renoving the
pronoter fwemoedassssur ce DNA by restriction enzyne di geE@T/ﬁﬁZOQﬁ@545ﬁserti ng
the isolated pronoter sequence into the 30 vectgile B9 Q the native Apo-2

| i gand PrOTPBEETFESeGREREE AT Ahnd HFEPETBT G008 profdiers may be used to

di rect empidikicuid ap anei@r perpeessivonn ofhg Iﬂfen%o'&fﬁ’ P g -DNA.

Pronmoters suitable for use with prokaryotic and eukaryotic hosts are known
inthe art, mmqaileaﬁﬂaaéi besliiat ifar shehedBoaidlai BI 351an09%/ EB4ABdAA

pref er red_met bod f.or Lhe, RudyeLh oft ahe saldiblgodnsy bctbhdiiegp 2! oys an

i nduci bT'e prom)t%rocfaor e regulation of product exprfe%m on e use of a

cont¥ ol tabike, obkiedplie iﬁ?%rﬁ%’@r"%lq &%étf‘ﬁrthcﬁ?? FEIPoWF tf8r‘ﬁ"ﬁ]e
desi r abliez Gkketiensiby bef oeaningubitiond MR20D6fO8I0TBRCTNG2606/ 005459 of

product ;exp e%sgl ion.and accumil af % %gmstlggn allgary;hﬁargggggttgaipﬁaeproduct

whi ch nay ot WeT Tt of er at ed ost i nduci bl e pronoter
syst enst¥Etegoriferaseitihie éﬁ?&ea?%ﬁqfhée%mﬁﬁﬁl?%%é % APY)Y Fave been

eval uat ggnanrAppdl gastsades. 5 the expression of Apo-2L (form 114-281). The
use of each of these three pronoters resulted in significant anmounts of

solubl e, bi Ok&giF@@l hye %%’ti\&etﬂﬂotﬂtmsémmmbam@ pECctive riedufitp M he

harvested cel | paste, The 0 Lobs. &L ngd_;ehese three
i nduci b8 B+6nbt éF & ﬁélrirlso tsgs t%gotcggage&g g’ﬁ romot er control

and theahhglwénoeelqond’eﬁﬁltﬁyliarﬂré} Ehe éfl’@SF%%rfé“dal ﬁuwﬁk\}&s ¥ && | paste.

defined hereinbefore, of a guinazoline derivative of the formula

II‘ wherein R' is a hydroxy group.

i5s . A suitable alkylating agent is, for example, any ageut known '
in the art for the alkylation of hydroxy to amino-substituted
alkoxy, for example an amino-substituted alkyl halide, for example
an amino-substituted (2-4C)alkyl chloride, bromide or iodide, in
the presence of a sﬁitabie base as defined hereinbefore, in a

20 suitable inert solvent or diluent as defined hereinbefore and at a
temperatufe in the range, for example, 10° to 140°C; conveniently

at or near 80°C.

(¢) For the production of those compounds of the formula II’
wherein R* is an amino-substituted (2-4C)alkoxy group, the
95 reaction, conveniently in the presence of a suitable base as
defined hereinbefore, of a compound of the formula II’ wherein R*
is a hydroxy- (2-4C)alkoxy group, or a reactive derivative thereof,

with an appropriate amine.

A suitable reactive derivative of a compound of the formula

30 TI’ wherein R is a hydroxy- (2-4C)alkoxy group is, fpr 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
35 temperature in the range, for example, 10° to 150°C, conveniently

at or near 50°C.
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Construction of suitable vectors containing one or nore of the
above-1listed conponents enploys standard |igation techniques. I|sol ated

pl asm ds or DNA fragnents are cleaved, tailored, and re- 15 ligated in the
f orm desi rgd b oganer ate the plasm ds required. FecT/asmbhey/@s$9t 0
confirmcorrect sequences in plasm ds constructed, | gatLoprm xtures
can be used(&p Horansé qmedBEctedh off F2o&¢ reMRO%Y ()ET%:Q:g?lf%zg%G) and
succesg%gieitnr ansf oL M gebrched( Dy canpieiy biraupr thet FaRSIn8E rdsi st ance
wher e appropriate.” Pl asm f gt 1. anshos NS pabpopr epar ed,

anal yzeempgugde of r Fiog ifBHm’gi%lolgﬁuclwégg%&gi gestion,. and/or sequenced using

st andanglat eghniviuesak goenp | il th @apPPr JrSeate &4 - Messing et al ., Nucleic
Acids Res., 9:309 (1981); Maxamet al., Methods in Enzggrtl)é ogy, ,65: 499
(1980)). 25EKPrasmicann iectoresertiaty meavieR 6 1 PARSTEN “éxpression in
manmal i an_cel | s_of JEREOogL NG 1ARAL 224 i pEAdedriierioénerpinsy edd 3t Jgener al ,
transi gﬁft%%)er é%lgf%%nvol ves t he use ef ziraoeg(prl%%sbonc&g@hgén&nat is able
to replicoperaafde énety yaPA®a Hs™*€er T, such that the host cell

accunulat gs nedyy 700pi es of the expression 30 vector and, in turn,

synt hesi zes high levels of a desired pol ypepti de encoded by, t he expression
vect or [ Sanf,agks 8ihaghaceutically-accephe@nsi et %p? e@ﬁn&ﬁoiyﬁ ens,
conprising a sui ta Le. e si PR viectepuand, arbpséxamelle, 2 aldnow éor t he

cof¥eni BbETT Ve “Tdenti Tication of pol ypepti engoged dynaioned DNAS,
as 35 vl aa$df¢sidiﬂiﬁa@nr'sa?&itd0§c‘?‘e%"rﬁnﬁt§°§fnés/ud§ %%férpee%t%i des for desired

bi ol ogi €@l ot RhYyHeobpgiiaald, propertdmed e, THUF2EFRSI ¥nBIX FBESI BN syst ens
are particularly useful jn. theyioventd gpii@ra puhpasenel poewdnfgi ng
anal ogs*dd %ﬁi%xnatmgi%f %A%él- 2 Tigand that are biologically active Apo-2
i gand. WD 2006/ 089015PCT/ U52006/ 005459 O her nethods, vectors, and host
cells suitable for adaptation to theusymddesistied nRidn gand in
r eclohbi nant vertﬁ)'rat&lom AL ear e describe J‘tﬂyeett!ﬂeng: brdhe , -
Nat ur e, 2208:@20=6251p4981F° NBfit i er ., Narure, 281:40-46. (1979);
EP 5117; 960:;rand ER-ohh7a0582po-2 ligaBaf tewh|"ERAGST & Pser PR Ag or

i t he. DNA..i rgnakngevgﬁggﬁgsat}gaelseqﬁétﬁﬂeuclﬁ pipkizey duaany éast2 or

u

expressin g

hi gher E]&%apﬁ%‘%lec%el I'S. i tabl e prokaryotes faor ihi.S;puedosedaackde but
are not 1igamd ecpritginvbadt ePTaL° sﬁghé)sas %taSrﬂrar?egaatclt Ve or ég am pg(is itive 10
Or gl SYB;gHiOr cexaifphrexiEtaiobazt or ikReeae §heh HSESEh&t' chi 4, 87g., E
coi |, Enterobacter i N f.sdflebsihel |8 Proteus, Badrapieblie, weggon

Sal monePPEE35hi fLir | l?r?]\éd S{ér ,rsétl_ié%\, 8. . Ser Bﬁti@ra[@rm%ﬁgg@[@@mism gel | a,
as wel | sagad@ci Fhat shiediZast BI3EUbLT | ©s ahd B. |1 cheni fo(irri (& %f B.

| i cheni &gh a5 4R rdicerlwsed donadD o286 IR IYERBH 1Y ;'bri | “1589) ,
Pseudo ggg SUCh as. P Qer udi npsa, ey 28tpepbanycesd Rudiveriahl V.2%’he host
cell sh secrete mni mal. anmounts, of t eQl VL4 Lr ENFEMES described.l N
addesi oAPPo2pr okESFEEBEL Ok arySt e mi cﬁ%‘%es_%guch as fil a}:rlr_%ﬁt ous; fungi or
yeast amgasihé ddenchontenpronues phess iRagn2Bt hoses F‘c‘irl‘iﬁ%- ¥ e

l'i gand-en ggii nlgci\eg,gltlor SarSUid abld daasts Cehdwinbor biheowmixepr e §SF YL G-

gl ycosyl ated 5fo- igand are derived from multigghlyl akg@k@anhsrsie
Exanpl egaetigr a%uE‘F’PS?Fd&t?J%’PT‘ . VERETudi n‘“g.% CEO ce?l s, ar% descri bed.
further w097/ 2BAAB. atHdstastelons améEne rafist dét 4 EhtEPreer 87 abt'y .

trag%f Orarrrnej.glowaFcIlds auch as an alanine residue. Thege sgubstitutional
"D203AT; "D21BA" and

variants are identified, for example, as
nclature is used to identify Apo-2 ligand
218,

'*D269A." This nome
variants wherein the aspartic acid regidues at positions 203,

and/or 269 {using the numbering shown in Figure 1) are gubstituted

35 by alanine residues. Optionally, the Apo-2L variants of the

present invention wmay comprise one or more of the amino acid
substitutions. Optionally, such Apo-2L

DR5 réceptor selective variants.

wariants will be DR4 or
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25 the above-descri bed expression or cloning vectors for Apo-2 |igand
production and cultured in nutrient nmedia nodified as appropriate for

i nduci ng pronoters, selecting transformants, or anplifying the genes
encodi ng t i shegiswed sequences. Transfection refers to pOeubakéRgsp of an
expression vector 30 by a host expressed. ordinarily Successful

i ndi cation 3Bheeddscripeidn idiherebrtemttametbods ngt sexpduréas ape-3n fact

Numer ous: §Bid10ds, 2hatdRNSlLot 195288 evknQW ot Opt hey Bkidihgdnast i sa s f or
exanpl e, CaPOX4 and el ect roporation, transfection is ally reco(gnl zed

ner
when anyr3F4HEGp8F af FUIF Sf’t? | €15 of SHEOEUFS iRt q’ﬁ’ B8 Rodtda
Tr ansf opneedicy meBabsid @ilddusi n:@cmw‘lrm Ghanpolgeptdde sirarhabet felDNA i s
repl 4 cableyy@i ther as an extrachronosonal el enent or by chronosonal
I nt egrant. endl ngegg_n t he host cell used, trapnsformation is done using

st andar d tec'ﬁ BRONT i2RCe 2t 9% 0W8) So6EPETUSI6H6 P BS54 such
cells. Therxzal preprteddinventiesgd ddligvedl vi yrsehboriide Apps2désgaided in

Sanbr ookr@d #la £oSURpReaOlitELBCLHT AU ALKQD 1@@%%@&%&@&? f Bfiman
prokaryot es o]%gﬁager cells_that contain substanti [ barriers.
t

I
| nf ect i BRC Vi oBHe 1B B BOTURREREL 8nePEE A58 679D (TR FOPREEY on of
cert@i npptpartedc élrbs, hamindédesndrad furhShawtled lscterGepisyoge?3:1Bt&ry 1983) and

WO 89/ OB&ash Pubkished 28ndungs 19B2crifepddht iRy /phast s mupDbeatsanstected
usi ng u&t aspund treatnment as d scrl bed in V\S 2#00358 ubl i ihed 10

Januar y*¥ SEEROTSETHEl P8R EeTT s THEIEe et | S-S, HHREFRAI i um
phosphate @éiigbmaﬂegnimwmdh@h@ aham and van der Eb, Virol ogy.

52: 456- 457 (AR)riEBYche mk:ex&qled GaRer gko@e%oec%éh% napTRLEass cel | host
sys}r\| %%%nif orémﬁfl ons. have Igeen SCI |, E é\_{g 4,399, 216.
Tr ansf o BRs? i At82ytaSt & &9PFpT Eﬁtll e%al‘3 |ea'dC ].L%astﬁlt Sor af rif
bases) designed to identify the gene of interest or the protein
encoded by it. Screening the c¢DNA or genomic library with the
selected probe may be conducted using standard procedures, such as
degcribed in Sambrock et al., Molecular .—-C‘loning: A Laboratory
20 Manual ({(New York: Cold Spring Harbor Laboratory Press, 1989). An
alternative means to isolate the gene encoding Apo-2 ligand iz to
use PCR methodology [Sambrook et al., supr:.a; Dieffenbach et al.,
PCR Primer:A Laboratory Manual (Cold Spring Harbox Laboratory-
Press, 1995)]. . '
25 Amino acid sequence fragments or variants of Apo-2 ligand can
be prepared by introducing appropriate nuclectide changes into the
Apo-2 ligand DMNA, or by synthesis of the desired Apo~2 ligand
polypeptide. Such fragments or wvariants represent insertions,
substitutions, and/or deletions of residues within or at one or
30 both of the ends of the intracellular region, the transmembrane
region, or the extracellular region, or of the amino acid seciuence
shown for the full-length Apo-2 ligand 3in Figure 1. Any
combination of ingertion, substitution, and/or deletion can be
made to arrive at the £final construct, provided that the =£final
35 congtruct possesses, for instance, a desiréd biological activity,
such as apoptotic activity, as defined he?ein. In a preferred
embodiment, the £fragments or variants have at least about 80%
amino acid sequence identity, more preferab'iy, at least about 9S0%

sequence identity, and even more preferably, at least 95%, 96%,
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130: 946 (1977) 76:3829 (1979) cells, such bacterial to the method of Van
Solingen et al., J. Hact., and Hsiao et al., Proc. Natl. Acad. Sci. (USA),
However, other nethods for introducing DNA into as by nucl ear

M croi nj kg dovglesodsect roporation, 20 e.g., polybrene, peOtyRidnios4sb ne, may
al so be used. For various techniques for transform ng mammalian cells, see
Keown9et, 8%, ovbtoRédsetmerte yivsinsgly 485 52 537uenoe0) idanrivRadour et

al ., Natdre, :336:348-139224J088ky, PriakatyotbGnee! | & Usedrd@ipnoddce Apo- 2

|l i gand may be 25 cultured jn suitabl ulL.ture nedia as describ ]
| SalBPORR GF 2Po-2 SUbIR et | T ot oSS GUFCHLE ol 4PChAt mmy be

TUTIrFe wSdi &¥PRat may be
enpl oyashnbior T taminegaEid cidngzse aties oribed thurpdrdr-tirpng Ik ional Exanpl es
be] ov, Jmy.De c4l LUt ed 30FxXanphes suddanaml hiahiast vael bsnbsedoko produce
Apo-2 |1 gand i n vari ety of _cultur_e di a. L co rcially avail abl e

cul t PREER 1 FEOE TR SEIT (5 GRETS I KPR EERER TR Ve um (" MEM |

Si gnagharddekbkrit646. ( Si gma), and Dul becco's Modified Eagle's Medi um

("DVEM',  Sj 008} :orfYims UGk rE'EQJLQ ﬁﬁﬁa@@ S heRERLedeasS-NREESIANY W th

hor mggg %Qd/m%%e()t@seirnggrggho];facéh%r Stéc%‘slil'g_qugss .agl%u'gi;ur:ludelines for

10 conservative and non-conservative mutations set forth in U.S5. PBat.
No. 5,364,534, These include oligonucleotide-mediated (site-
directed) mutagenegis, alanine scanning, and PCR mutagenesis.

Scanning amino acid analysis can be ewmployed to identify one
or more amino acids along a contiguous seguence. Among the

15 preferred scanning amino acids are relatively small, neutral amino
acids. Such amino acids include alanine, glyeine, serine and
aysteine. Alanine is typically a preferred scanning amino acid
among this group because it eliminates the side-chain beyond the
beta-carbon and is less likely to alter the wmain-chain

20 conformation of the variant. [Cunningham et al., Science, 244:1081
{1989)1. Alanine is also typically preferred because it is the
most common aminc acid. Purther, it is fregquently found in both
buried and exposed positions [Creighton, The Proteins, (W.H.
Freeman & Co., NY); Chothia, J. Mol. Biocl., 150:1 {(1976}1].

25 Amino acids may be grouped according to similarities in the
properties of their side chains (in A. L. Lehninger, in-
Biochemistry, second ed., pp. 73-75, Worth Publishers, New York
(1975} ) :

(1) non-polar: Ala (A), val (V), Leu (L), Ile (I), Pro (P}, Phe

30 (F), Trp (W), Met (M)

(2) uncharged polar: Gly (@), Ser (8), Thr (T), Cys (C), Tyr (¥},
Asn {N), Gln {(Q)

{(3) acidic: aAsp (D}, Glu (E)

(4) basic: Lys (K}, Arg (R), His(H)

35 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: aAsp, Glu;
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35 transferrin, or epidermal growth factor), salts (such as sodium
chloride, calcium magnesium and phosphate), buffers (such as HEFES),
nucl eosi des (such as adenosine and thym dine), antibiotics (such as

Cernt anyciyunedésigis trace el enents (defined as inorganpereSisisiesdds usual |y
present at final concentrations in the WO 2006/ 089015PCT/US2006/ 005459
artisan. | ri4gerrerigl: Ep¥i doispl @597 protocol s, and practical techniques for
maxi i zi ng tslylereml@dagtﬂﬁatt ¥ n@f udrETahs 0 &%ﬁt&tlilohu@ﬁy caiobe 10 found in
Manmal i an CE%I) r%m% echgp ogy. A Practical Approach, M Butler, ed. (IRL
Press, 1991)! Th accordafce Wt H%6ne aspect of the present |nvent|on one
or nore divalent netal ions will typically be added to or included in t he
cuPtur@Pdedta for culturing or fermenting the host cells. 15 The dival ent
metal ions-are preferably present_in or added to the culture nedia at

concent roétlﬁg‘ﬁ;‘li evel $ufficient t@"é%’aﬁ?‘éfe storage stlabi | i Pyefamiance
sol ubi 15X m assisi in form n‘?{ bSELRIEORS0-21 triners SubFth utdaps hy bne
or nor € p% n®ions. ThE*hhdtit of°di val ent netal ions Wi ch my be addeld
w || bdadgpemndent, | NLg®; P&, ABR L he host cett denS@yggﬂ nmthe—cutture or
potentifal _host cell gsensitivity to such divalent netlal ions. At higher
host cdPPFRdEfsities {FEhdLEU| ?ﬁ?e,LYlSt? ey be benef i |7l to increase the
concent rAgbl of —di \fi@_{:‘ﬁlI AL at—Tons—H—the—divatent ll.'('ll. at—i-ons—are—added
duringlor after product expression by the host cellsg, 1t 25 nay be
desi r al ICQ'St &-ladj ust pFefndr@ase the dival ent expressissr that trace levels
H P D NP~ TN~ V- = trat AN vt Al AN~ IAf £ A~ haoc call

Of dl Vq IGE# (Q)ay fretrt Ag&i (%:,_1 oo TTITT ut ™oV CcTr—uotyo ‘?Sls'n‘“'t ||uut G841
gr owt h,

Glu (E) Asp; Gln Asp

Gly (@) Ala Ala

His (H) Asn; Gln; Lys; Arg Arg

Ile (T} Leu; Val; Met; Ala; Leu

Phe; Worleucine
Leu {L} Norleucine; Ile; Val; Tle
Met; Ala; Phe

Lys (X} Arg; Gln; Asn Arg

Met {M)} Leu; Phe; Ile Liey

Phe (F) Trp; Leu; Val; Ile; Ala; Tvr Tyxr

Pro {P) Ala ' Ala

Ser ({(8) Thr Thr

Thr (T} ' Val; Ser Ser

Trp (W} Tyr:; Phe Tyr

Tyr (¥) Trp; Phe; Thr; Ser Phe

val (V) Iie; Leu; Met; Phe; Leu

. Ala; Norleucine

Variations in the Apo-2 ligand sequence also included within

10 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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35 added during the growth phase In shake flask cultures, it
concentrations of greater than 1 conplexes with cellular matrices. Thus,
in the cell cultures, it is preferable to add the sel ected dival ent netal
ions to tWembioise nedia after the grow h phase (aft eetihsmogiesifoed host
cell density is achieved) or just prior to product exgressi orgc.bg the 5
host cel | stheTmuensir exctiate suif £ [BNEneT HRAGALS BIAdiSFEPERTe A3 ons are

present w%&%&h%?é‘—'z i\ ahankaiebal iniAseavintze advedionbiedrasorhe cel |

culture ne I ng thRe product expr LONLRRASS. £ dd cdi.val ent
net al f?’brﬁ%ﬂ?&énﬂ%ngn??‘ﬁpjt%éc%’r?rgro??r%l i 8 sﬁoul d not  exceed t he

concephr Rhdsonvestoed may peblisthi nerftidrbs?- 10 ThExiVEF 87t FE™ RIS Eel I's. In
t ”Eért‘é)dﬁﬁ%gz sbhg.ddventd of-empboyingtehe thosbneeldr, werecofi thet is

pref efre ] the concentration of the djvalent metalidnon ganeentration
in t hBoklavinge FediigB0eS RO ExXcéed Qb St‘ ThM Cpr ef er abl y, <. 1nM. Even

more peet erafikyr tdumedi vakmnienhenodT | GASEEHoentr aPFIIPEST ¢ hE*A5 %cul ture
medi a,i.s gp,{gggiég Pheromkan teqabesd, 25041 6f onbiel . ikbSesprifest ably, the
net al i i

. tran . . .
di val ént ron used in such nethods, iJ3C sUh f &8 onl t mhSkdesirabl e
to adéetee- di RIGRAR nBtER 8ﬁ§u?%cetshe°€3é¢:ﬁl%tfl turg, in an amount_wher ei n

t he nmekatks) oBshandrApdeRehiganddt EeaeFcrdRRi PR E?E{?é}ﬁtoét sgequences b o
molar tatig, %% eﬁigfoﬂavakgm;nmt ah tensreaandeieaddébed dint Kerttd cul ture
In any acper}f{a le Torm For instance, a solution of the netal ion can be
made GskAl vidt 8PS7/AT¢*Che dival ent metal ion_sol utiop can then_be added or
fed to theseptésmiennedida.clerpres e6RCTT ‘f‘rﬁ@lﬁiﬁo-cflf‘tﬁﬁf} Be BRSESLEL i 0 4
sanpl &,2p ?U?&édgléizé@rbye@éph@st byreRvensidna cBeuahlr iHibketting,
Northern blotting_to ChL;antl t.ate th%.%r agg d it on of priRNAefThoass, Proc.
NAB| . TRGad APSc?. UERRY7:B¥0T 5205 (108 )?E‘dot Rl ting, (DA apal ysis)
OF i N mitkunBldeddbeatemes LetakedaNPEPFRThrPAl ety TS0 EF &Y $7558, “based on
the Sea\qumllgéi)ngg?éj hedrRica 1 1Yok ghis 3bohabelos rfry 18 0emp) 088t nost
commonl y radi ol sot opes i%}r]%H%np%rrltcz! Eé‘!uﬁs!'l'a)éigr'ﬁléf “Howeveru1of hatclkeehni ques
may al €5 e et oyEd, § as using biotin-modified.nucleotides, for
i nt r ocitctd eRTheda®.a spoh yrRICHROMRGe? THEY FEFRCThET 8eFVEaS 5SS the site for
bifdi e dl Qg ! kil pamkeshi cleumy dwroabet olyel 4 1o Jifde variety
of 35 | abel s, sych as tadianycl 60l i des.; {lUQkesCeagudiblensydmiers
Al ter igtiveEry, “sfiiBodi®s ay be enpl oyed that cap recognize rrom
are promoters that initiate increase levels o ranscriptl
DNA under their control in response to some change in culture
conditions, e.g., the presence or absence of a mnutrient or a
25 change in temperature. At thig time a large number of promoters
recognized by a variety of potential host cells are well known.
These promoters are operably linked to Apo-2 ligand encoding DNA
by removing the promoter from the source DNA by restriction enzyme
digestion and inserting the isolated promoter sequence into the
30 wvector. Both the native Apo-2 ligand promoter segquence and many
heterologous promoters may be used to direct amplification 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
35 WOS7/25428. |
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 2 controllable, inducible promoter allows

for culture growth to the desirable cell density before induction
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speci fic dupl exes, including DNA dupl exes, RNA du

_ , _ : pl exes, and DNA- RNA
hybri d dupl exes or DNA-protein dupl exes. The antibodies in turn may be
| abel ed and the assay nay be carried out where the WO

2006/ 08905 R6ak/nkdasf 06/ 005459 duplex is bound to a surf

the formation of duplex on the surface, the presence o §]r§t2(|§’ /gﬁcft@:)oﬂﬁgnto

';nf;e dé'ﬁf’ljﬁﬁgod%ée bepaalaehednd Cenmmaipt bssi oh, skl At \/%T}C?‘Ftﬁw}-{be

y asluqrngodé]FX Y!"lé n n%Iaogrltloccal][]er’@(j3 O0qs1eSHGY 85 twanmadabi st ochem cal staining of
cel’ t e Sectjons and assay of cell cul ture or bggig flyids, to

quant i t at eSedierett Eydeeidlex Hesetgh BrstGEfe 7 o BEY W Th e

i munghistechgmbsalatskai nhngy tiesknitgses evalwdidd SanpPeliEPreared

; xf: gg%% geggéﬁg%] nfi%%]g 'Ogg_t%gqu%a@lqaaﬂ ol | gwedsbyot @achi of tiesh | abel ed

; gene product 10 coupl ed er I

usual byrad swabhgtatst exeaptied stfh HIEAIGRT EPU s\,lc\)@f | %%th‘%ggéﬁ? e: abel <

: lrJnTu Rgﬁgfc{bticg@pﬁl Sa|Cta-r.E}g t hgoldike criwed bddiieg usedqieredr from the ,
| stochem st.ai ni B ' i

nDnocP?)ﬁ‘éefSt&B 68??0?%%%?', 2%1 %ﬂ%ﬁ%g@yrgéﬁ d ixﬁeglnihdrr? Toyese el ther

Convenhee | yinduhebkmt iH5eBPEST ey & Hr eﬁ)%r afSFHES ahat rve Apo- 2 | i gand

PRb Y PERPLASIE 0k oAb NShaat By Miketi Cegdptiedel iasad bhterfe PRENG dFences

provi ded herein agai nst exogenous sequence f d - i
and eHeOUTHE acglg%(ﬁa%?g..anti body epi t q used to Apo-2 |igand DNA

recover ed feoushmissieyl efir gu%lﬁmvggtgzpsge%%r&%gglré%: ggegn?rl 5;&&;&:’%? y i S
al so RRY BEovL£aQweEedodipaimehost emgldys| ygap@@magxg%ggq@méﬁg%cgggh 't
be. r ol ERLEES MORPEHES o S o, e et gl ution (erg.
15 ligated in the form desired to géLera%gléﬁk P ag%£5§€¥%851§éﬁ}”' on (e.g.
For analysis to confirm correct sequences in plasmids
constructed, the ligation mixtures can be used to transform E.
coli K12 s=strain 254 (ATCC 31,446) and successful transformants
selected by ampicillin or tetracycline resistance  where
20 appropriate. Plasmids from the transformants are prepared,
analyzed by restriction endonuclease digestion, and/or seguenced
using standard technigques known in the art. [See, &.g9., Messing et
al., Nucleic Acids Res., 9:3073 (1981); Maxam et al., Methods in
Enzymology, 65:499 {(1980)1].

25 Expression vectors that provide for the transient expression

in mammalian cells of DNA encoding Apo-2 ligand may be employed.
In general, transient expression involves the use of an expression
vector that is able to replicate efficiently in a host cell, such
that the host cell accumulates many copies of the expression
30 vector and, in turn, synthesizes high levels of a 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
35 well as for the rapid screening of such polypeptides for desired
biological or physiological properties. Thus, transient
expregssion 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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25 Triton-X 100) or its extracellular region my be rel eased by enzymatic
cl eavage. Wien Apo-2 ligand is produced in a reconbinant cell other than
one of human origin, the Apo-2 ligand is free of proteins or pol ypeptides
of human g @bdogediewever, it is usually necessary to ]r/&%(l%rw‘g% purify
Apo-2 ligand fromreconbinant cell proteins O polypeptides t0 obtain

pr epar at i opsnhd:hatmedhedsubstastdral, | yahdnogesieouss1ds t suppdhi® | if§and. As a

first step, .the culture ' .Qr s _gay; henaenis i frgesdoituntenove
parti 8@?%? HE8I It%iebtr%ﬁes. ggg%%%yl?i g%l%_d%L %e_rgga%c %r i's purifiged from
cont anmeneekTa8s selLbtel st érhis daRF F6Py pBpFFUREY \§% it he~Fottowi ng
pr ocedys esodebBg (eXenp aMantefi St t=abl e Npunrdi c2idi @i -Hf odeU M es Efpy
fract i@a 'an on 1i19n6 xchange col um; ethanol precipitation; reverse
phase HPLE  ‘cAFSnat ogr aphy” on siljca or on a cation- xcg ge resin such as
DEAE or CMpugtdwabefcesiify fosDSt PAGE: Or\/ﬁpfﬁﬁéfﬁ%g’%fs %‘?‘/ 52006/ 005459
amMmoniaL s+l f ateePpr echPidad | prokgebté| | tyeast onousihighef orevgruyiice,
Selohade>r5li G- 75, iiiﬁlgiie' t:!%égr%tggdf&f Q8k N A-RRRN3ROBEIL GuiMBse Lo enpve

& uch as ?g Fn a

cont arfi°haft s & . preferred embodi ment, the Apo-2.|igand can
be i sdiaieel 5ty @bREhe¥iA.chFBFat 8§r SPRY "HF-2°1 i Yand Tt Agnent s or

Vahi afrsahlead)i Cior esiiyre , hanecbemvidel eatet, swideraedisdrerdghirituted are
recovered in_the sane fashi o nat i , -2 A4 28114, aKifgragsount of
any stStant Fal €R ngsﬂ?tr?rﬁg%%%ﬁ’i eég}é%féé%g'i onlgg%%yg/g%lhe variatjon. For
exanpl @ lmpneliar, aki. on, ofalmenApda XyAbGHFE Fus C6RFAFAn £h anotREF- ot ei n or
pol yp%&%@% arfly, 0-and@ sRAGLET,AlacOke¥l I @6 BaMiIgensumcad i B atedtplis fication;
an i nmunoar f nity columm gont ai ni n%.agtlilbl%d 'E%{Lllﬂedféli I.dER £aNpbe used to
adsor Pehé-f JeFBRRr TP pt Pud: A profeade TTni bit or SUch as phenyl net hyl
sulsf ors , FhLolorinda ikhed PMBF) mpisid maysbe. uskdaudopenanhissick pedt eB ytic
degradation_durin ifl i a LhBi@t | &5 NEdsdadinclsudandt o
prevenafeﬁuﬁ:em%?ade dg;gdalf g%&*‘?%dusngzﬁ&am nlgnts. One skilled in the art
Wil agswets arieimpit 2paatei eRt RS e REY HSuS &YM9%bl e for native Apo-2 |igand
may requir ennogdaditiahi ofo t @rakaounkest orevidaangeisr | pierReE0 BYHY adfer of
Apo-2 liaand or i %&nc_%/iarL@nty%aHQOFAr@XDJu%%m Eod@@0NdM Nampreetibncul ture.
During any such puritication steps, it may bg esbilréagloettgeﬁépggg t he

r oV erEF SABET 28P ¢ diGRPAr OB Al * TS cont & ing sofution or to
purifigal i eppreisephalof syticaylatehr dwatdgrlaphyd 25rfedlarivet SEPPBort)

cont airﬁ"l’@c%ﬁ;ﬂr mpLe i al ent gehghekonss lnia pief emoed emiadiment, the
di val ent” et a

. i ons and/or reducing agent is.u ' recovery or
puri f i EAIUEANSFCHhESARR: ATS %f‘?%lﬁ’%ﬁ 313%15% lais"sdélrizg%ﬁr%t al ions and
reduci ng agent, <=0th aseDEFzuefBNMed maf peebseabldurimigsfedmsdery tr

pud fi cal1.90.,0f 34161803 AR Assibh 65 dlehigyakdibat fise 2pb-2li Vigeedt net al

ions during recovery or purificatiaon wll.provide.for pLitsy.af Apo- 2L
tri merPERAUSEESRr 7 AFFEIECE et o e d ™ dUr (r%f\éd? ﬁegégeﬁsf%%glk%#r%ﬁg st ep.

The deser iipiiuoindatewoatse, reflarbing G ueEROURTSE  pPHRTEAGY S A5G- 2 | i gand
coval egé%g gggg?j}gdt(lge@@gﬂ%fdt 8bqiaRaEUgat ed”) to one or nore chem cal
a

gr oups: emc groups suitable for _use in 0- nipHoat e of the
present i nvErRASGACHTE dﬁﬁéffeé?ab‘?ytlheottagllﬁ%i% %&n?ﬁyet;%&e%% or | nmunogeni c.

Theo chepi eahogt oegll swispieonatr] yosePREL €80IRY FSUGEESANT TH =21 8%n] ugat e
t hat Cg£bfg%sed. Numerous methods of transfection are known to the

ordinarily skilled artisan, for example, CaPO, and electroporation.

guccessful transfection is genmerally recognized when any
indication of the operation of this vector occurs within the host

35 cell.
Transformation meansg introducing DNA into an orxganism 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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stored and used under conditions suitable for storage. A variety of
exenpl ary chem cal groups that can be conjugated to pol ypepti des are known
in the art and include for exanple carbohydrates, such as those carb

ohydr at esyd hgbofefsur naturally on 5 glycoproteins, pob@%gim and
non- prot ei naceous pol yners, such as pol yols (see, Pat ent No.

6, 245, 86%) cells. Thepgprygium f"{ﬁeaé‘%%ﬁfspIeélpli??éjrf"sbé:aé&ﬁ]“gg%ﬁ]é’&l% pot ypept i des
such age;iPRO- 3k agarﬂ:&e:oﬁr 80r exlani ngumei,d vesidisesroporcitidnngid ysi ne

residues, as.is di sed /,00109, raC fhe pelyol..40zempl oyed
can beSHify er?§ Iu e rf’kvgf i en%looﬁtgg i ymer _and d_can have a

| i near=swrstbnairchedehraieAl SEﬁJTI&BIrE pol &rBF%c‘ilr?(’E‘l uYPet}t hBSECANSEL Pt ed at
oNg Of ¢ I QXY hep@Sidd ansmwkbinaa ieheat cadrgriauplasuctelas, ans al kyl
group aV|n et ween_one,and fouyr_car T |1 t lo¢gkoi s a

pol y( a4 0 f”{/cgﬁ? €281 | Odent y%nﬁhylbe”%'es%ql oo )%ep and thus,
for eas:dolefshd@s%$|=btneor¥~9819he rli&ed é%orbf RIFELE %ﬁsgf’oﬁ PEEEES 0 an
eXG”D'@éﬁhgeImQQéé&ﬂti whesehany hes prkyelvenployed §15 0PES apublikbedr ocess of
conj ugat i ng t he %?) yol to a polypeptide is termed "pegylation.fl However,

t hose SkidF8EY nrhe art recogni ze that other poI yQl s ch%aﬂ 20 for
extanpl e, pdioy praopylése geyED| YiERRFtHOTYRE MAlene3hid] sypr%‘ffy & JFycol
copol Y]Pﬂgs%haﬁérbxﬁ%lﬁgmmt n@Bhee ST Chekbrhemdi man der Eb, Thircdwarage

nol ecul ar__of e | oyed e 0 ot Beg gapn vary,
and ty N ;71159 (1P91§ Yr%%n @81%51 pS%%hté%AlaE)ho% E§ Oggﬂﬁ%hlons (D)y

Pr eferafbl%/ h%hesav@“agéaﬂ%f%‘iﬂté@%\e’i‘% been  fer PERSFs ¥ r ori a6t 1, 000 to
about g8, 0@(2;9@,,za¢1d NDihsffoehet fdisy ihronyaboutady 09@itelwbotprr3e600 D. In

ones ermpod TERcaReC 0¥ aLERN HBybar bk €a0UboNIdLPHE ol Ny AMaee) age

Opti onal | !tthe PEG 0. ho Iyrrerls
unsubsmm‘iéd (1%?) |?n%§5%ﬂ%oe%ea%ubsiﬁﬁgt%£%—é4—3ﬁ%—en%—h+@§ “al kyl
group. 7Pr&fer ghbys) t headlekpl, goober ingetod@h Odoal iatirogroiny Riffd imbst

preferably a ngt y' 287 o9 ﬁgcﬁéerP%ﬁ@Eb%&&gnCOngécﬁdz%bbyaﬁ.\é@ﬂ|ab|e
and typ| caslly, preparat| ons suitab d 8jﬁor use in t he, hresent

i nvent P@ﬁt%ﬁlé135>rﬁ5 eHETRS Py ar“afﬁaSHS g’ al&ortdi Hﬁa%o aver age

mopecubag. vvep@fymﬁﬁo,r pxianping thtonmensy adlap dwai bzds-e PES CB@'G@)U

pr epar %&'Q”}iuup'fég' 't)éaﬁgfgﬁll@lgmaﬁ.ﬁyifa% tclsaﬁsvars)eeslztegﬁhl Yeti el ecul ar
wei ght, "usu gp Z:ngg n%f l\har}les l,pvention may be in

vari ou%&mmﬂﬁﬁe?n Prh of- %P1 meP%r 41 FCOH‘DI’I sing three

nmononersurdptbormdd-g52 afn®Bo-2L trinmer will be pegylated in a manner such

that a PEG HP&@&#E&& S éeu@lé,eduggd cepj Lt%tdadet @p¥ie, DidaMa omagacke of the
thr ee nononers t

at pmeke up the trine u ment, it
i s2pr eCBLFEES it FHECPBEES eﬁ’fﬂ‘tbl%d ‘ﬁ%‘{f a%@a\?eeﬁgrgjéberf‘; %cu?%ﬁgg%lht of
about Ba806odko eabet , 5500862 D, Pariisudbsofew ecrﬁ)l%tﬂé@rﬁhs}?d%%etb%go
trinersg ey, ie 1paLd ikl ¥u1 PeMHARSUroli Gre MRIALBAOALIHRREI NI tHANO of the
three mohomers 10° that make. up .the trjmer acre |ink gcgrAcoo jyg%tlead to PEG
A var i EEpmpresnbehdts PEFPERA &°hHgC "pfrldqt &fRS B SN0 |P rt

Speci f imayned hﬂdﬁuﬁd pmoalum:n@tpr of efuisugemaddated to PEG i ncl ude the

e B' ods des%\%t&%. gomﬁ@ﬂ[’c1a!¥@ Aavla?.@aﬁfgy cUl&réDainedM i4cD3ds 465 and
U S Patent | 849 535 Ty |ca rotnglelq ;)s cggn\éﬁll ept,y. bonded
t rotel

via ondasis Bt% GEordk aﬂi‘lnﬁﬁ‘a ctEﬁs F‘Eu%‘% B 6 a terninal
react i u@4gr oigagnn) t hendoDpibescaep ehollifyg edniBagteon tM?élF‘Eadf'PHﬁM“

condi tiQng., t he ,opl eGul ah¥eh ghk Oﬁoet @%ppp&mﬁred QlsC. nemgs@g}ymhwth t he
reactive gr oup( i s designated ﬁ

activ po Ihe, 20
react | VOTJORRRA sEYEN veliFeacts th %Fggr%mg gkrl ofa% reagtl Ve groups
onsthe tpeabpidrinTherPEG petyalergwanhbdacboml edsdlest hevahi B8 6Pd6her

reactive.group of {1G,pr abghBsidh 8 LAer phodiiadan oL af&ge(apﬂm&c
manner . %I:Lg éjef) %elcgn grstggds however, Pt haz?lt et ge and f the

reacti \?@Pﬁﬁbuﬁmé%g%ﬁiesas‘s\‘frﬁﬁa%sadfﬁofﬁ‘ée 3 e BV 617 rarétr%p 18§e
obt ai n EPELNHA ce&MantsinTi Hkuglepenticen ef bmerpar t (dedliaed p?&)t@qﬂrgéﬁl%r ot ein
vari ant. caployed [0.3y0i dobaylng the reachiveogtaunhesss wikh tmo mny
partlcuﬁ AFTY y active groups on the protein. As this may not be possible to
avoid conpletely, it is reconutended that generally from about 0.1
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30 to 1000 noles, preferably 2 to 200 noles, of activated polyner per nole
of protein, depending on protein concentration, is enployed. The final
anount of activated polymer per nole of protein is a balance to naintain
opti mum agd bakhdberswhi | € at the sane tine optimzing, pErdgsssdses the
circulatory half-life of the protein. 35 It is further contenplated that
the ApE2l.AesCrhi-hgsh hesrei ngleypedse @ san beqlﬁ‘ﬁﬂ%éatoren?ﬁ%ds‘f;b 9 éuci ne

Zi pper seguences using._techpi S oWy N d1ke abk. include a

* % % * DAY * x PEREK « W@ﬁ%g’;}’*. (215136?%&5%0%gplgolwlﬂsggoﬁﬁgﬁéﬁglﬁ&i heds for
genesgbogrideat fonasesproeEntPBbdf¥E-%aP8 &1 so descri bed herﬁ?i . The

anti gen 59? pglﬂgf&:ﬂ‘t@&?pe@m‘ﬁ 08, oéu,choﬁssé?w%@]?e'orp,ﬁéaﬁ? ﬁt y may bﬁ,
e.g., a soluble formof.t JERi0h anPohbddioncdiNersedbectednic ni ng t he
dBsi réieepPFopEioss ﬁrfe‘er}%%t%iysg%éfg glrlgaddi tipnal | y: celds expieksing the
ant i geprassidmi r aek| Widyr fRe FRATHRS uddd %‘oegener ate, ‘or screen for,

anti body. X her fornms of the antigen useful for generating antibody will
be apparent to tholge ski | }Lﬁe;pe n 4heoabls, Rkl anabkycal hescdmtizgedh i s a BRA
or DRS rec@pt®Hrerao EY"Pot ycl'onal ant | bodi &5 .11 ~Polas! gaal bant i bodi es
are pref emabhizirai sbd PredwstABHYY KF MTH

ptE sUbCut aneous sC) ,0r
1,0t r ap&lidt oneUamhbPlan MfeAt iBdRS cohnd ipervE e%xmﬁﬁtbﬁi&&@ﬁé—' x an adj uvant .

I't” may be usefl oh2 %on_j__ygglqt_e the relevant antigen to a protein that is
i mu re Fr (ABDSES ., SontKQuhohE: dni, TREE

Speci és 1o be i muni zed
henocyani nin secerdandsuiith? BBYi ANy Pégl SBuFT . or soybean trdgﬁsi n
i nhi bl 1 QL. 4S kDea1Rnki hetnat iional worl depiivatiy ibeg2ddRht° PBrl‘é‘%}éi% e,

mal ei m dobenzqy!l sul f asucci nim F (Feonéntgaly ohet hesugtrl26-cyst ei ne
resi dﬁ’és‘}l?e NE &F%x@%%%c%%%mcgggziﬁ%t h lysine £9-d4esda @ ulkaral dehyde,
SIECi Whe &inteydnt deeta8orens pe AN"SEERNR Fwhere R and RL ar e different

al Kyl G OuRS . nd¥iiaTBhs ar ecommmniczbtbragakyt FHEFHMERgen® | Rlinogeni c

conj ugat es, or de .itg,at %gﬁ@&c@/ S0FbI RY, of. &5ist00n ploring pRpde 25 the

pr ot ePRCGI9% Shftgat & (Tor rapbits or M Gyl E8RECEdnke! Y)rnwi &lodhtvol umes of
Fr eundipe-Zorplioess agfardaRttehd™y i{™8c(ing t he sol uti on. int rader rggJ ly at

mul ti plee gSihBsht QeeaDDiéds | ettieh mee B RARed ar e b EF W Th 'L/B to 1/ 10
the ori gi nal _a eurﬁosgf R8Pt LeesOFy conj tigatealtnrér eurebtengdnpl B3 adj uvant
by® suBhtan8Bus™i nj ection 30 at nultinle SLLes. evennto rbhcdaysl | ater the
ani malcelar eetsiedviig nE SR IS 5sSayed for . aj‘rn?éi tt%dy. titer. Apimals are
boost e untids the did eralphaceads. By eber FEPFTG am el s %C_)OSI ed with

t he coréj[nléggére Qf Lt g? SAIE <30t heed, ik . conf ugad etivedent diRdr AT prot ei n
and/ or® ougah a differ %%t cr OSS&J&”E&E&S@L@QG . £had heBhj agdaisesial so can
be madere pdfed GWBIAAM® EE-FT BT Ure as protein - ysigns, AL.s9; aggregating
agent SuSUCke agedluplar eosafnbt y ofis éCEP¥nhHHte e 5 mmine response. (ii)
Monocl onal_ant.ihadies . Y@ A0064R896156PCLYl JE2008/005439s increases.

concen ‘
It is generally believed that trace levels of divalent metal lons

resent in typical commonly available cell culture
formation. Thus,

which may bhe D .
media may not be aufficient for stable trimer

30 addition of further gquantities of divalent mwetal 1ions, as

described herein, is preferred.

The divalent metal ioms are preferably added to the culture

media at a concentration which does not adversely or
if the divalent metal ions are being

negatively

affect host cell growth, 7
35 added during the growth phase of the host cells in the cult
it was observed that ZnSO, added at

ure.

Tn shake flask cultures, s
entrations of greater than 1 oM can result in lower host ce 1
t appreciate that bacterial cells

conc

density. Those skilled in the ar

can sequester metal ions effectively by forming metal 1on
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Monocl onal anti bodi es are obtained froma popul ati on of substantially
honogeneous anti bodies, i.e., the individual antibodies conprising the
popul ation are identical except for possible naturally occurring nmutations
that nmayvag2@Eseeit in 5 minor anounts. Thus, the nodpéiveszedamsssl onal "

I ndi cates the character of the anti body as not being a m xture of discrete
ant i bedplexeBowitk arllatar heavrdnest onFusantinb ol eseWaypubevsrie idsi ng t he

%?; igg;gn%r@\gémefiwt &J&SEEé b%@l@&té@hchﬁfal%htahetaﬂatlﬂﬁﬁ, 3561495

nant Pat e No.
4, 816 BEHTE [ ﬁeaff_;fa&r |%88 54253 ﬁ%%gngf" %?F egglﬁ?%%r?e e host
ani mabensiunh jas achiawsdleror | Bisitmpribzedoaprbduddi ratpovesdusdry béd to elicit

| yephagyt eseihat R OdUee O 1ake s%@@@i&tofamlamcmgaﬁélaﬂﬁnb@&gles t hat
will seC|f|call%}b|nd o the tei.n used f.or, i muni z

Al t er ASES VATS, PISPRBRocIES 1 RRS b& ahmithi DY APt FEY Eyn%%%cytogs then are
f usedfwfitte ropel ordl celbsraigiedga adxsa}mt;a’gﬂl@ rrediinly axgeassiguehass-

pol yet hyl eqge glﬂ@@ientt Qaefcgi mlan hyBhidommcgeh! 16 GCedlngul Manochanal
Ant i bodi es; Pr.i ”C'J)e Pr ac(gl ce, dem Press, 1986)).

The NIBPY Hbritots GPIEeinGEs pPaped Skh e SERTEN Tt 25 G TRty Fabl o
cubt uktexieditem thrat hpstef erdbd y coft aiths omthodsnmfe Sebstiamersiarhat

i nhi bigipifie Gr owtd %s@urcxényal Bf the unfysed, parental mrakongncel I's. For
exarrple i f the arenta}l r% %r;a 25 cells,lack the enzgrre h p%]anthl ne
guani ASFHESHROPT b&dy| 1% afETErRse THEPRTISH FRRASETERECRult Sredi um f or
t he hyblidenesdiypical byt wideednebode Imypdreefdriahéy . amimdpt erfven and

thym dine (p%zeﬂmaﬂMthé’mh%l%ﬁQStms P&@V%%cér{?ﬁ‘raﬂi&\l\ﬂ hnoftﬂéGPRT-
deficie t cells Preferred nyel o el I Oblgos t hat

etfi cFBhTYSP ‘E"ﬁ%ﬁ‘or% sPaBte ™ gﬁl?’é‘?}@aaﬁr od’ucaf 0 ﬁ%wES'a"f%y t he
sel ecMeslt apt¢irodplpr oturi diyadeht smebat doe wwdsiim waichomgteds UM such as

HAT nggidinm, /AReg tEES% @é&&%ﬁi@dtm@cpr@§@hkfaiéﬂtesne@a@ ad N t hose
deri veg fro MOPC- 21 and MPC-11 go S€ unrmrs a a| I abI e (grgm tzhe Sal k
% W %ﬁ 1n £

San Dr | f"fl%?“rﬁ a OSA™ ZKGUF era

e "Amer ¢an
llgand trimer can be present at a one to one molar ratlo

20 The divalent metal ions can be added to the cell culture in
any acceptable form. For dinstance, a solution of the metal ion
can be made using water, and the divalent metal ion sclution can
then be added or fed to the culture media.

Expression of the BApo-2L may be measured in a sample

25 directly, for example, by conventional Southern blotting, HNorthern
blotting to guantitate the transcription of mRNA [Thomas, Proc.
Natl. Acad., Sci. USA, 77:5201-5205 {1980}], dot blotting (DNA

analysis), or din sgitu hybridization, using an appropriately
labeled probe, based on the seguences provided herein. Various
30 labels may be employed, most commonly radioisotopes, and

particularly **P. However, other technigues 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 wvariety of
35 labels, such as radionucleotides, flucrescers or enzymes.
Alternatively, antibodies may be employed that c¢an recognize
specific duplexes, including DNa duplexes, RNA duplexes, and
DNA-RNA hybrid duplezes oxr DNA-protein duplexes. The antibodies

in turn may be labeled and the assay may be carried out where the
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Human nyel onma and nouse- hunan heteronyel oma cell lin

described for the production of humannym)nocl onal ant ?Eog! Zg h%e been
2006/ 089015PC T/ 1182006/ 005459 (Kozbor, J. Immunol., 133:3001 (1984);
Brodeur avoaduswsdvnocl onal Antibody Production Techni ge@fisaieioosase ’
Applications, pp. 51-63 (Marcel Dekker, Inc., New York, 1 8\} . Culture
medi umubTemtischomybricdenaweiEdes ap etltoWPRE T 5 5835y ed Og o% Igfec‘)’:duct i on of
g})ggﬁh&g}ngié% gg{]gflflgatél e&flé.dl gsl%csteﬁde aigﬁi astivohe motidyern tPeeferbdd yant he

: y. of nonocl gna t I r i dpma

i s dePEr APHRTFDY i MiTRoprecIpI tat i %gteor?l%%w%wi g‘g\%c % (}ot}%?%ﬁg sa)cleI !sach
as r adnoumivgdassaypetRIEY, opudnz pire-ITiHR 'Eftrﬁﬁ’ﬁﬁ%%fﬁgor%‘é&ﬁ"tm&gségs ,
10(3EL Icgﬁ% O-Eh%igbﬁ'@ rabid niddy aeka e enOCEOalreant i Yoty £taids.f or

exanpl e, be determ ned by t Scat chard_ anal:ysis .of n et Anal
Bi oché&fh ,TuRgFio3%F (f@%ﬁYA&%& SRnasan o | epéiggg%t?i' £ evé%hhét '

pr odudemanttiisodibenikslof sthéniesi reerIPEEPEi ci by, °aH | nFESPLeandior

gffymp%m%%ﬁdg% rretlhrmé be agﬁp&ﬁtewgnbyaﬁd mittlicaigiaghi, | uEedewpdodedur es and
_ i ] ng. nocl.enal t i.badi : N Yaxmte)

Pr act i*68S 1 5‘91-%31?%3‘534%%1%?%?55, i%egé)%?g éfé? t atghlge ﬁ‘ﬁ E]%g@fréetgl gsf gpd

t hios puwupbst ivmelradepe flobebsats esupl NENGHAREI defg g5 nERFBM® | n

addi t i Qn..ihe hybeh doney Galeksefmylf21g), OBmimesekud Bsbesci eed theors in an

ani mal_.._The nonocl onal anti bodi es secreted by the subclones are suitably

separ at'&&-from the culture nedium ascites flujd :
 minog! obakt Hbeidsf | weaidn FhCAUNPRRIEFpRRenical Stalning DYagRventi onal

assay of sample fluids may be either monoclonal or polyclonal, and

15 may be prepared in any mammal. Conveniently, the antibodies way
be prepared against a native Apo-2 ligand polypeptide or against a
synthetic peptide based on the DNA sequences provided herein ox
against exogenous seguence fused to Apo-2 ligand DNA and encodi'ng
a specific antibody epitope.

20 Apo-2 ligand preferably is recovered from the culture medium
as a secreted polypeptide, although it also may be recovered from
host cell lysates when directly produced without a secretory
signal. If the Apo-2 ligand is membrane-bound, it can be released
from the membrane using a suitable detergent solution (e.g.

25  Triton-X 100} or its extracellular regicn may be released by
enzymatlc cleavage.

When BApo-2 ligand is produced in a recombinant cell other
than one of human origin, the Apo-2 ligand is free of proteins or
polypeptides of human origin. However, it is usually necessary to

30 recover or purify Apo-2 ligand £rom recombinant c¢ell proteins or
polypeptides to obtain preparations that are subgtantially
homogeneous as to Apo-2 ligand. As a first step, the culture
medium or lysate may be centrifuged to xemove particulate cell
debris. Apo-2 ligand thereaftexr is purified from contaminant

35 soluble proteins and polypeptides, with the following procedures
being exemplary of suitable purification  procedures: by
fractionation on an ion-exchange column; ethanol precipitation;
reverse phasge HPLT; chromatography on gilica or on & cation-

exchange resin such as DEAE oOr CM; chromatofocusing; SDS-PAGE;
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25 as, for exanple, protein A Sepharose, hydroxylapatite chromatography,
gel el ectrophoresis, dialysis, or affinity chromatography. DNA encodi ng
t he nonocl onal antibodies is readily isolated and sequenced using

convent i qpghosphgepdures (e.g., by using 30 oligonucl eg kﬂ@zdﬂélﬁlﬁﬁ‘ﬁ% that are
capabl e of bindi ng speC|f|caIIy to genes_encoding the eavy an i ght

chai nsawfontym siel faei BoarestatTerr 19l f4bretder %S%‘é’r vECESEHETBAEf er r ed
sour ces@fhaglesh cDNG mﬁﬂt&@.{:ﬁ&:ﬁdand herdNAnnay deehpt@eededlutns expr essi on
vectors V\Qi ch ar e thgn Suc%n efeed into host cells such as E. coli cells,
simi an ( ERRY=EEPTS® cells that do WO

2006/ 089015PCH lBS@G@SI@@)ﬁ@@de%IthG Bp958- D3R §63) PantPPiEGeRt hun,

| MaIiNoby 8ty IdQickSiogdffy( 198292 ligand ﬂﬂ&gﬁeﬁtﬁtdﬁeWaeﬂinnﬂ fent ,
antibod'e or antibo fragnent.s Ca be, ed y Qage

l'i brar I'g%° geneesrlgfleﬁ gléfrn %%ﬁn ge%%cefqlirﬁ qhﬂesge%%écrlg in I\/tulcﬂig féa?ty et al.
Nat ureremrsszs@mt}(elge@ye Epaeiaionaet narive NAPRT%, 1833796 24648589( 1991)
and Mapksowl 8F. any subdtanBidl chadgeds 581pbSFerti891)caasontdenyt heei sol ation
of nmurine and hu ant | ies,_re velky, u g-p I rachLes.
Subsequeth %puﬁr i (r:%tnl on exaglggeh re}i’%%%g%’%d%%t ;agn%g? }21| E%Q%%‘l nlst%y 10 (nM

r ah@je) whithheancaier bpdbesithyer ke vreRbidsi My Nﬁ@k?aﬁeﬁ%""l 9§ 67 FE¢hnol ogy,
10: 779ad 83l 992h)i 1 DsatitRl | pa@:..eodsaﬁmatorlaal inhectididanand | eolbmno
reconbipati.on as a,strate cLLpg,\er, ange phage ldubraries
(Water ﬁoﬁtse ef‘gafmtl%oc); %l %@ié&g E%IE bgzz‘%ségh( 1993)). Thus, these

t echni éu%@liap@lm%llée% al ter natl ves to traditional nonoclonal antibody
hybri doma tmcﬂﬂfajt@ues imﬁlh:&akabhan af pienel | mnalylantliodilesluditideDNA al so
ey beﬁ%?é’é)f' eP ”Phsef@_y sobstiigtd ngr&ﬂé‘olg,@% NGiSEAuRNCE for

hunan eavy- and arn constant domains 1 n place_ of "t he honDIogous

ur i ned‘émrﬁ@éfﬁﬁ@omataéﬁ PRGOS FEY5 P “rﬂ?rlf‘lfig%nto ePTH*"F Proc.
Nat| Aend. gfgith UBA2d84ntiBSbuel88dygminentdy covalskitlllydj bbniteg &6 t he

| mmunogl 9P“' ' SQQQQhﬁ%qpﬁgﬁﬁcﬁkLoﬂ’rm&%&Oéulté%lgoﬁ%ﬂgla%%le;(ﬁﬁ for a

noni nMunog Fin pol ypepti I.cal such non-i rm},_ll | obul i g’ﬁt
pol ypept |16§§n‘%1r%"‘1’25f%§?| PB@%@%FO’E‘ héocﬁﬁ‘é‘f% Emar i body,
or 26 heyhatrsrtebsdd t mped f bigake wvar ilabl eragdemisnsupn OﬁEPiaﬂfﬁﬁlan-ﬂ@Oﬂbl ni ng

site of.. ntibody t e.¢reat e a chimeric bivalent antibody conprising one
antigen-conbining site having, specificity for, an an#CJ S%Faﬁ%anq_‘ther
anti gen- con%??ﬁnr‘i’g B3 éuﬁgvpﬁﬁlgig“é‘ﬁlf’f*cﬂ Fortta T ntigen.

expose the recovered Apo-2L to a divalent metal ion- containing

solution or to purification material (such as a chromatography

25 medium or support) containing one or more divalent metal ions. In

a preferred embodiment, the divalent metal ions and/or reducing

agent is usea during recovery or purification of the Apo-2L.

Optiomnally, both divalent metal ions and reducing agent, such as

DTT or BME, wmay be used during recovery or purification of the

30 Apo-2L. It is believed that use of divalent metal ions during

recovery or purification will provide £or stability of Apo-2L

trimer or preserve Apo-2L trimer formed during the cell culturing
step.

The description below also relates to methods of producing

35 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 not

significantly toxic or immuncgenic. The chemical group is

optionally selected to produce an Apo-2L conjugate that can be
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(i11) Humani zed anti bodi es Met hods for humani zi ng non- hunman
anti bodi es have been described in the art. Preferably, a humani zed
anti body has one or nore amno acid residues introduced into it froma
sour ce WKV hookBsoglxs non- human. These non- human am no agtgukReéehees are
often referred to as "inport" residues, which are typically taken from an
"I Npatired adidhised dands:n codirairzatsuotalsian foe etserdd-al Ry vpekdtar med
follq hod. Qf W\ nt gL CQg\Mor kers (:,,JaonecsJ basdeq Nature,
321: 572- %Q%Q%%%}G éjnF% ec%\ima %%‘?&d . ELI\latu re, nfhgte
2006/F98YDIBHECTA us%m)aﬁf@es%gusséhezsa@m a(1§9838’)C1“9§r oy e F<8TPY . |
Sci enegbhoRkd®iatad4s- é:ﬁﬁﬁa(slﬁﬁ&)é ,calipolsphetet uthaiy deygper vanirable qrregl on
sgque e 9 S8 OHENGES £ 0L ndh JIBBPo ARd-ROU¥uch
A%cor%ﬁ’%g?r&!elkg &ﬁl&{%m zed" éqantl H%pg)s are c |rrer?% ant i bodi es (U. S.
Pat erfts N@lY‘SlSMBTBr 569y - Whet e PRt €S Pant i 25’ ﬁolléss than an intact human
vari abl e dogbiyoihagobeemudibst édwibedcdyiudaeedore esiondpiigieseguence from a
non- ha%% i?g Cé e%‘t L)Hepg@%&z%e’amtﬂﬂtglaéﬂl%le(}egﬂaﬁ@dﬁgélﬂﬁlgt Y.Qbﬁ@é |y human
ant i bodi es hyper vari ab | on resi duesgs B? ibl y sone
FR réﬁ%éé@saréss&Bstqlﬁﬁ%%ﬁe‘%yl?eEPdl?ééo Fr OBl 0goUs EPt¥ZTin rodent
ant i hagileged K Bhohre vaftehusalubiar paht @ ldtghehe oxibdetl hpdlyght amdtl heavy,
to be, ysed j.n "%kihggrt B‘F %%ggsmgaedcﬁ%l bocﬂlﬁ%ab% Vs yyalgp%tgaaaeto

e

Accorc?ngtot e So- t-fit" cIl e varia omalnhof a rodent
ant i HéwFel |%%b§H‘t‘6‘¥‘34<n6‘ﬁm PRfra ™ v dF &bl ]é‘[ ﬁ’%’%es‘fost%lf’ﬂ%\t 3Pt HE rodent is
t hen amep&ecgm&pt hazdlumnaﬁralmlgkomzegmmngﬁﬁ@m‘e@p tire angmanitz ed

antl b Sl s r’rp@mgl 1513152296, :18234 ; iag@tnal ., J.
|q%)lgl 19% (¥987 ) . Anotlher énﬁsp ?ﬁao%ﬁses gﬁéﬁeﬁl’? %ul albrl frarrework

rle"gl it d’é’FV\(/%WYTlFBW TheeoddndBiSys =04 Ehusye dGENE 375 P a PP HUREA ANt i bodi es
of a {8 keaslalersubgristipliekubsiiit rsameed rramenoskenEprectixadneyp

2006/,089015PGMI 920064 Ogﬁpﬁ%%:édmynpm ohi itRet @:@&&g lokS camfuc@eing | N this
way, FR residues can sel’ect.ed ,and conbi ned %qcmthg I‘%%I“PI ent and
S

i nporthss eRftfefrte O oatﬁﬁjrmef?é:lgﬁsﬁﬁed:eﬁﬁ‘?l bo&YTENETSet er i slch as
i ncr edsed akfihed yidf orhd hectt aregetmban i tgeri( SD)therPaéYﬁJ@e(fuchnaaener al, the
gohypjggf/ atbabl e rp%gwﬁré;%@e%eél%! A ) dbh&Chd W2 Rgh dRShosypsdanthal |y
I nvol g\ylley%o&n clforgol uyx?iggsl,ng ngtl emp?oyercl:lg using the techniques E£or
conjugation described herein foxr PEG.
The average molecular weight of the PEG employed in the

pegylation of the Apo-2L can vary, and typically may range from

25 about 500 to about 30,000 daltons (D). Preferably, the average
molecular weight of the PEG is fxom about 1,000 to about 25,000 D,
and more preferably from about 1,000 to about 5,000 D. In one

embodiment, pegylation is carried out with PEG having an average
melecular weight of about 1,000 D. Optionally, the PEG
30 homopolymer is unsubstituted, but it may also be substituted at
one end with an alkyl group. Preferably, the alkyl group is a Cl-
C4 alkyl group, and most preferably a wmethyl group. PEG
preparations are commercially available, and typically, those PEG
preparations suitable £for use in the present invention are
35 nonhomogeneous preparations sold according to average molecular
weight. For example, commercially available PEG {5000}

preparations typically contain molecules that vary slightly din

molecular weight, usually * 500 D.
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(iv) Rumen anti bodi es As an alternative to humani zati on, hunan
anti bodi es can be generated. For exanple, it is now possible to produce
transgenic 10 aninals (e.g., mce) that are capabl e, upon immunization, of

pr oduci ngy@adosrhdosssepert oi re of human anti bodi es i n t hecposaigrsah
endogenous i mmunogl obul i n production. For exanple, it has been descri bed
that the hmroapgerslieingt icdn ok theemnionbody healy- vhuigus diomnag regi on

(JFD) oggne kh ghi nRELGe ANde QST Mol Ny ANk, CecbR: £‘§§:Hjiést|hge§0np| ete
i nhibition of endogenous ant i body produyction,_Tr ans? human

ger m PP Rhun oGP oIFBRH W gefid %ﬁ"? ﬁ?%‘ﬁ%h‘“b]elr talk HﬁFﬁ‘%‘it “HiZe will
r esul danrert Backpr agiictd @ECOfmdlerahe aid | biodieds cuponnivgaigen tohahkenge. See,

) ! [0 t I (e}l 3, u 993
SakobsiT 12 Gheh o o WorkbCfogifls 2554%%53[“&@1 ' gﬁé\g t’;g%@réﬁﬁ%t 2 Year
1

in | nflano. 2 7usy ?&%@?d”‘éﬁ‘fﬂ: USEPAF epffeiRgEed , BHY 388 and
5 545p#654E an averaghl meleatliare g igphagfe athospl ayottoe(thnabogly {.MoCabferty et

ety gléﬁé ARGy gﬁ&eﬁl%ﬁgl)t@apgezyst%qmws R bee “B%%ﬂgl bodi es 25
and anti bo ragnmen invitro

romlm*runog obul'in vari abl e domai n
gene ?%Ef?’éaﬂ%‘il'r et- eEI‘ 1 orfBERF AU APE B dOBONSF s TV ACRDr BFTigEES% WP EERn que,
artt i beieht Yadena nhgenemear erel|loméddi or fovapegatsdotei B¥&r a maj or or m nor

coat protegmag?@ﬁr Qe aeéﬁéw&%ﬁgﬁ CLEL 1 ARRAYEs SUCRNBE MiBtae fd, and

di spl ayed as functional 30 antib nts on the surface qf .the phage

me
partidfle. BERSRifdct MECRPEaNBAL HTS Tﬁf‘?l %rgtﬁb?ﬁ af?féjua?a§f3ﬂgl 8- gtq(r;anded DNA
copy biiclude mhagmegmredemweﬂl dns thase®=2bn the Ruht?iPTal Jpeperties of

the aptibqgdy al §95 resubbgl . gel @&één@nmgf thesgene . engggdiaaithexant i body
exhi biting those propertles t he phage m mcs_sone 35 of .the

propePIFEEof st FEVE TR, Wag Ji3pPRY %lén e 0BT f S Ped Y £ 8riety of
f or matsgiduer tdiei rhe eprewiseeto eag. temhnéorﬂreamm Srogndochitésel |, Davi d

J. QuetRiat, Qoaék%éﬂ&lhg Shik et Hr adn Blt@eog&ééz%rﬁ?leoﬁa@@&ns Sevgeal sources
of V-gene se s, can_be _.used for phage di s%lf@ BO acksonagt g\ﬂ Nat ur e,
9

3526292658130 “56887 0880 [SICTPUSZ5E6/ 605459 750l at'é Fverse
ar r ayredctamei coxazs) ohe aetidrededshéreim asspativataddemiyenbi ndberi al

| 3dr apysafsv¥ g@l% dgeivadvkiom thetspl eans ofed Mamtingedofi Ciined
repertoire of enes f.rom uni mmnlﬁedpganarlygngnors an be £9pstruct ed and

anti bﬁ%lfi“?atswf‘oglé" 8 on the protein r can be couple
the amino or other reactive group on the protein in either =

random or a site specific manner. It will be understood, however,
that the type and amount of the reactive group chosen, as well as
25 the type of polymer employed, to obtain optimum results, will
depend on the particular protein or protein variant employed to
avoid having the reactive group react with too many particularly
active groups on the protein. As this may not be posgsible to
avoid completely, it is recommended that gemerally from about 0.1
30 to 1000 moles, preferably 2 to 200 moles, of activated polymer per
mole of protein, depending on protein concentration, is employed.
The final amount of activated polymer per mole of protein is a
balance to maintain optimus activity, while at the same time
optimizing, if possible, the circulatory half-life of the protein.
35 It is further contemplated that the Apo2L described herein
may be also be linked or fused to leucine zipper sequences using

techniques known in the art.

Akkkkkdkdhhkorrhhrhhrdri st
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5 diverse array of antigens (including self-antigens) can be isol ated
essentially follow ng the techniques descri bed by Marks et a/., J. M.

Bi ol . 222:581-597 (1991), or Giffith et al., EMBO J. 12:725-734 (1993).
See, al sayobms@bgnt Nos. 5,565,332 and 5, 573, 905. 10puimBeadboshpedi es may
al so be generated by in vitro activated B cells (see US Patents 5,567,610
and 5, 229;2¢B)ds (Ebé detdrbothys fdeaghereaeptor andjRPRbes TEcANTQues have been
develrﬂ%%fe:d fo the Iprog.ﬂgtélgﬂggg ahtdhadya fragpesdisctibnadf t iognal |y, these
frag Vet 8%681 1 ved 15 via proteol ytic_di u%?étfé)ﬁqn% igd act antibodies
( see,saegnindVrr nod:igpdy| may FSur?\‘aﬁ' ‘of Bi©cheni cal and Bi ophysi cal

Met ho&ﬁﬁ:léé‘tﬁw a%ﬂ;grﬂllﬁggﬁleﬁﬁf Bremrsimiet e dege:p%ce@lt?%- 81 (1985)).
However, "t hese _f ragme W Qdyseshidigt 64 [anthyen egonbi nant host
cél | PLEEFPARATEISY o eﬁa% 1 p&ﬂ %‘s cang20 he jsol ated from the
ant i bigdit rphaije Slurrﬁwa'?lc‘é‘él BE Sta8ss EH %%’c?\f SAYelffative y,' Bab' - SH fragment s
can bgnﬂqlbggg;t | yorhee onamedof rigm Enttgdn uaRBuE e gare5Ateddpl ed to form:
F(ab’) 2 frgg LS ol AGen ! Aleposl) gélﬁqaanm agy 46 163-167 (1992)).

Accor"ii‘l‘i1 ppr oac éﬁé’ fra ts can be isolated directly
f r om REefrrgebhhi ast apfpgenc 4F | tﬁ?eD Qrﬁ “&chni ques for the production

of, anti body fragnents will be apparent to the skilled practitioner. In

ot her enbogl) Pg%}y %h%%lagtﬂgh ody; Qf choice is a single chain Fv fragnment

(scPv) Patent No. 5,571,89 ol nt No.
5, 587, 458. Palyslant] FO8)OPLIRFTBAE FERF36P %ﬂ’sralﬁeé i glngg%fggr%}tel body", e.g

as deggiihad g@oéﬁaaabwt(ga; 64:1 , B@aperitwranb| élpsueﬁjw*ﬁégﬁ ght i body

fragments ma& nmnospe %é lp;aggemjfﬂ qay (M JusBiESpead fi ¢ anti bodi es
Bi speEP‘Fl’ielg Fbddi eg are antl odi es that ha ﬁ bi ndi; ]g,ég&;e%@gcigl cities
fos atohpasttet oe diclEEreht2idpErodes 2 B Spedi |% antlﬁo | €s can be prepared

as full,l 1B and lﬂéoﬂin@&zﬂedanél @od}ce{rh@gq”rénte‘{ &EFOCKRHT) 2bi speci fic
ant i bodi e%&

Bl sp8Gebh Coaptsihoditedbiape known in
t he alsﬁru“fraz}a’“fnf%hﬁw:" génék%%hg%ﬁ]i‘%gl | _length bispesific antibodies

vwzooa/saﬂeoalw@rrmjszﬂeeél9053&39"31‘»121!19 agent,

maleimidobenzoyl culfosuccinimide ester (conjugation through

20 cysteine residues), N- hydroxysucc1n1mide (through lysine
residues), glutaraldehyde, succinic anhydride, S0Cl:, or RIN=C=NR,
where R and R* are different alkyl groups.

Animals are immunized against the aptigen, immunogenic
conjugates, or derivatives by combining, e€.g.. 100 ng oxr 5 pg of

25 the protein or conjugate {for rabbits or mice, respectively) with
3 volumes of Freund's complete adjuvant and injecting the solution
intradermally at multiplie sites. One month later the animals are
boosted with 1/5 to 1/10 the original amount of peptide or
conjugate in Freund's complete adjuvant by subcutaneocus injection

30 at multiple sites. Seven to 14 days later the animals are bled
and the serum is assayed for antibody titer. Animals are boosted
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.

35 Conjugates also can be made in recombinant cell culture as protein

fusions. Also, aggregating agents such as alum are suitably used

to enhance the immurie IesSponse.

(ii) Monoclonal antibodies
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is based on the coexpression of two inmunogl obulin heavy chain-light chain
pairs, where the two chains have different specificities (MIllstein et
a/., Nature, 305:537-539 (1983)). Because of the random assortnent of

i mmunog! dhdoBodgavy and light 5 chains, these hybri dpgpgsiiidmeisonas)
produce a potential mxture of 10 different antibody nol ecul es, of which
only one hascdheagosseitiodbes paei bbtastaduEror & PPERTFTC4t Pbn of the correct
nol ecul e, whij i,s usuall . af fiinkt y cgbr onmivagnaphy steps, is

r at heﬁubé{&%te‘lﬂég%l,mmé’ﬁ&n?%es %&ggﬁ%%e%i'el ds, 'yr Lo .Sini | ar, 10 procedures
are dirstbodigh icAmNG sJZH0EBD POPHABETIT T‘Fﬁuﬂ%&é‘? “et“al -, EMBO J.,

10: 3 I -s§g3‘§§ 4199031y occurriAecanthngpusothatditfavebeRTe&FPF odth, anti body
vari abl e domains with the desjt indiRg1sRac ihaiddtes €lanti body-anti gen
¢ &bi WG §’F‘E@§)’5‘arr‘sehufsusg%e S%dﬁr%n%ﬁog@ggul | n constant, dopmin sequences.
The 1éhdrasten qfr eheramsiipofy af PR AFAETIIENBYTOBG ©1 Hieavy chain const ant
domfaighti papLd sing at least part of the hinge, CH2, -and CH3 regions. It is
preferred to have the firs - k Ho&is hahthd @gienudiddl ¥heont ai ni ng
the site nFé’d:e§§3‘P5§}ef’oF£?i%ﬂ%ﬁoggﬁ%{%ln%%?%gi ng, ]lg)rfI ent._in.at,Leasts one of the
fusi OmgoriDibs werrbiodi Higrs20 deer iefuRB grHETi f hag[:i\?y 2R fusions and, if
651 1 efhochhe i myngg! bt ibp téghiviahat muranethatserVed. i8S dfsar at e
expre%s%l%né\é/g)c;ors, and ?lre cg-]transfect Sd into a ﬁui t abl e host organi smf
Thi s prow or great exibility in adjusting the roportions o
t he three polopeehybdisions aagigipds ?rf“%oﬂ?n%tﬁ%% \g\ﬂ%rr?pfgg%?qcfgl rati os of
t heI Ejgflﬁgalgogxgjﬁmg denshiaions usetmunithd scohsteirsbiosn WFEEYt he opti mum
yields. It is,_howeve SSi Lhsgrd Lhencodirngrsaguiances for two or
al | tﬁPe@%Fyb’é‘?ﬁﬁﬁgg%ﬁg&ﬁg P%lg%%c% E’g %Fessti gn vetctiglgu nhe expression
of 5 at ahefistdiewotivs! ypeptinfeidhathy ibﬁngql'cl%l BT OST esul'ts, in high yields
Oirb?,g im&‘ﬂiéaftﬁ?coﬁiit 0% c2he 010 pardhocytes wivght fiteanéesd |4F a preferred
enbodi ment of thjs approach, th ' LGk Bodisessaie aconposed of a
hybr i @iERfUNSYFBRRAYSTohERVY a&:ﬁa?‘hgﬁsﬁﬁgg ‘?’fer st _binding specificity in one
arm andtahyBubting maenbgl il PR PREAFELSTH-S iyﬁ?l?' chain pair (providing a
secon%g%;igg&dicggl sp&ei b Ci fighbol BndhewatihedisrmPrizcigdssf #ithd that this
asymetric structure facilitates ;[rhses sepakafion of the ‘desired bispecific
cafpodtract g BRwWANTEF i(ﬁﬁ%‘%eéﬂjlcogu?l i chain conbi pations, as the presence
of an i mMuneg! pitidonk | gfitlsc s HnePBREY Bite SAETTS 6PU TS Bi sPeCific

ol ecul g PLOYIIS L OmdaibACi i YaKEeMDIZ00640630 15@@’?%@29@;/ 005459 of
separation. I'S appraqach. i i sc ed. i Q4600 unFQeed urt her details
of gerﬁé%??ﬁ‘@e%it?ﬁgc’rzflilg’lﬁnﬁebg F‘é’gﬁs%ef%f\é\fgr %grrgl e, Sugesh et al .,
Met hodsarient ENayraibogycell2l: 28gr (kogp}e, if the parental mysio

55 cells lack the enzyme hypoxanthine guanine phosphoribosyl

transferase {HGPRT or HPRT), the culture medium for the hybridomas

typically will include hypoxanthine, aminopterin, and thymidine

(HAT medium), which substances prevent the growth of HGPRT-

deficient cells.
preferred myeloma cells are those that fuse efficiently,

* support stable high-lewvel production of antibody by therselected
antibody-producing cells, and are sensitive to a medium such a?
HAT medium. BAmong these, preferred myeloma cell lines are murine
myeloma lines, such as those derived from MOPC-21 and MPC-11 mousé

35 tumors availlable from the galk Institute Cell Distributicon Center,

gan Diego, California USA, and SP-2 or X63-Ag8-653 cells available

from the American Type Culture Collection, Manassas,
a cell lines also have

Virginia USA.

Human myeloma and mouse-human heteromyelow

been described foxr the production of human monoclonal antibodies
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Accordi ng to anot her approach described in US Patent No. 5 5,731, 168, the
interface between a pair of antibody nol ecul es can be engi neered to
maxi m ze the percentage of heterodi ners which are recovered from

reconbi Ny 206EhdooGuUl ture. The preferred interface conpei/geoddosdseast a
part of the Cn3 domain of an antibody constant donain. hi s. met hod, one

In
or NoNRossEl, | Tanimonadi d ISRd30EhA1A82 10 BHOGRTF HF i@t er"f°£8858?a1t he first

anti b%g%ibnoye%%é&&rignr@@ﬁqgggy\@gﬂa hppoRsatsbde, ghpai 5-€3e.(Yardsdr osi ne or
tryptop ancj. npensatory "cavities" of identical or simlar size to the
| ar ge Dskkrr .c Aaf n( Sevare r d38ét on the interface of the second anti body
mol ecul e byurplcatedym dngehiam hpbatiahes cdéle REENETW A SPml | er 15 ones

(e.9. alanine or thyeonines JhiS RHLOVaEESoGA:BE Ciakics &d fagainatr easi ng the
yi 8l d 357 Tie "RetBr odi mer. over . ot her..unwant ed.end- i adNSISaSHCh as
honodither sntigeBpedTaterapty bl M HEPUTR"Cross-T ifked or
" het er-Qeopjdigat prodniedbbylilgdrifona exddpl &8 derBingh&Yanti bodies 20 in the
het er qconj ugat e ) A Miodi BindBhe abheF, achixtin. Such
ant i bolﬂlfngjéo §§é?£%l%§xg%pqﬁle%gb%§nﬁpr R sedh%oa%fq%%gti system cel | s
t 0 unwadiedmuEPhssHUSRBAL 7 %?m‘?l',lé‘?g‘, g8ﬁ?r?un§n Tor treat %gnt of HV
i Abect =pRsAMO 91/ 00360, WO 92/200373, and EP 03089). Heteroconjugate
anti bodi es iy, 'bneﬁiE)?dgf%.%ill{?i D6 132Y SRV RHaE NiniCieas - dmkicag et hods.

ng agents

Sui tabl e cross-TinkfFng are well known in_thear are disclosed
in US dRateht, K. da‘,cesrm,nggo‘?ff dahﬁnﬁcﬁﬁﬁhr?rg ﬁ%&%so Pc@é‘%?%ki ng

t echni gi8s. gilkeehnl quesy-hab gegs@nati ng bi specific anti bodies from anti body

30 fragments, have  al.so _be e i;bede i fi ddhenhi t¥akbe eantipbdeea@npl e,
bi speci fi c%ﬁ?lrb}g{ﬁreléo%%nce%elgpgﬁ%o;r ed Us] E? cherr%(r:at:oyl k,?g‘gagfdnegr ennan at

a/15 St eheedesized SReqifdgiyy. SHALALYY afTal °F F ik TS 217-225
(1992) sy Vaki Quscibachnbyuesitdig makinipamdoredirs agd siayeacPYic 35 anti body

fragments .digect Lr 1650 | nGel btk have-alise been descri bed.
o desahiee-d ot RBAEaT TR e by 2

dies have been pr odgcgg%u%i Eg | euci ne
Zi pper Brad€dse elupy 56t 163 . (AcademifmPREES, “AS(5) : 1BHT2REE3UIEE2) . The
::egci ne. Zi-PPSE t][cqggt el feffer QHbllhﬁ,FﬁSrgébﬁh@lB;m%E?ﬁ gz@%ﬂg;gzmed tobt ge
ab' portions of t I en A ant i bodi es
by2GenkeHygi ot 'ﬂﬁ%?“‘éh?ri"b%‘? %%bﬁongoﬁgrgéﬁe%?gégeduggd at the hinge region
to forssaoeenewsr@Endnt memnisadxi di zed to formthe anti body heterodi ners.

Thi s met hodxganeghstke dhiliardsf sscidhedprpduet papclshegntidhody

honodigggézbl;hgégégg%ggdggoé;%%Qnéﬂfﬁﬂie medium, ascites fluid, or

serum by conventional immunoglobulin purification procedures such
25 as, for example, protein A-Sepharose, hydroxylapatite

chromatography, gel electrophoresis, dialysis, or affinity

chromatography .
DNA encoding the monoclonal antibodies is readily isolated

and sequenced using conventional procedures (e.g., by using

30 oligonucleotide probes that are capable of binding specifically to
genes encoding the heavy and light chains of murine antibodies) .
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

35 cells, Chinese Hamster Ovary (CHO) cells, or myeloma cells that do
not otherwise produce immunoglobulin protein, to cbtain 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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5 described by Hollinger at al., Proc. Natl. Acad. Sci. USA, 90:6444-6448
(1993) has provided an alternative nmechani smfor nmaking bispecific
anti body fragnments. The fragments conprise a heavy-chain variable domain

(VH) conpasi@ehdodrsa | i ght-chain variable domain (VL) byr/esdobddoegssewhi ch is

too short to allow 10 pairing between the two dOITB.I ns on tQ? ame chai n.

Accordjma.glqa, , thesyBend(1ve3domsd F3ieftiwie FREFIRENt PaFY f oF 0o pair with

t he cggp @ g fary VL and Vi a domai ns of another fragnent, thereby formng
I gen-"Di

two a nding sites,. Another strate RYDhspeckhkhc antibody
fragments By & Rerther SFOTHM™ cAA tf’% 185% E:iS me?é*hhas al so been

r epor b@dlsoﬁ_&eeQﬁMr aatitaldy, pBagd rlﬁfhn@rles 3512335%6’81 PIFU 2 Ant i bodi es with
more th tvvo val engies A §iceQnt SR @Ee@l ,Faccexanphe;six-sspeci fic

ant i b&68FeS SR e prepared. Tutt at _al (1991).
Ant i bddﬁ@@) Wi Eheglmoseebrator 251t gEn> ﬁ%l Wll)t érslga%ag& E%CI’I bed in

W01/ 743425 ( Moh' efiang Pressa)soThesant |¢E$d:y1bséﬂlel Asehatiest Abds or

included’in t article Jm|n r Qs ki pﬂaJal Yeg0ONj ugated to
a cyt FuBXFT 2Ge ‘fmancﬁ”é‘tslf c{elr %Heg%%c%tc%gen{&g usef%%ﬂg qinggatl on of

such Zabastidrodyuelicatdjie %ﬁﬁb%&ﬁjeu@ﬁ?dé?tﬁﬁ%@fb escrl béd above.
Pj ug(q]hejga,gge)aﬁmﬁ)em |agegyo@_-m:& efeciotinmehet Siimb| Mﬁ;dk@cateait 0Xxi ns, such as a

i cheam cin, tansine (U Hent . Noe 119 22080l AQht oRid i chot hene, and
CClOGBglé’/Ee%fF?&"%'n gl AT E8 hgﬁaglﬁn %n One enbodi ment of the.invention,

the antitbedyor and0ironvugatemhbioabinn 6f AUHEIRETY aifs B AT E ifes (e.qg.

about 1 tO abaut, ;%9 E&%&éﬁ§é£e(wrafeéﬁgdﬂsasea%1 gnivi:bodyeiriel eRRHA-€) .

Mayt ansin ? exanpl g, \cho d to May- Sy Mg whi ch nay be
reducedd t266¥\/a%ﬁ'~58l—l319a‘%?d’rea'5}f‘é% £ 18 antlbo (Chari at al/. Cancer
ngearacirteéaatﬂ%g 13 b {aB992phalk mogeanxmleaatmahﬁﬁmoa‘aanu body 35

colnj u%cat%n gseﬂfpgti%/&'a)éu.oﬁh@f aRbbosha1i ant:ﬂmdilgat ed to otgﬂe or nore
cal i cheamcrn ecu e cheapi ci oLiCs is
capabl e of Tﬁ’ﬁo%ﬁ?&"d‘ﬁ%% sé#ft?gig %%&:@E&S zlbt}p:%ﬁ%&l{%or?ol gr
concentiealcbansy sStnemtafak hweimdgesy ofendal i SHeSHAET FORRERRT

2006/ 0§09m%35_§£q|;[ %%%QQ%@Q,@.@Sﬁomologous murine sequences (U.S. Patent

20 No. 4,816,567; Morrison, et al., Proc. Natl Acad. Sci. USA,
81:6851 (1984)), or by covalently joining to the immunoglobulin
coding seguence all or part of the coding sequence for a non-
immunoglobulin polypeptide.
Typically such non-immunoglobulin polypeptides are
25 substituted for the constant domains of an antibody, or they are
substituted for the variable domains of ome antigen-combining site
of an antibody to create a chimeric bivalent antibody comprising
one antigen-combining site having specificity for an antigen and
another antigen-combining site having specificity for a different
30 antigen.
(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
35 pon-human. These non-human amino acid residues are often referred
to as "import" residues, which are typically taken from an
"import" varizble domain. Humanization can be essentially
performed following the method of Winter and co-workers (Jones et

al., Nature, 321:522-525 (1986); Riechmsnn et al., Nature,
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whi ch may be used include, but are not limted to, yj, a2l, a31, N
acetyl-N(11, PSAG and 011 (H nman et al. Cancer Research 53: 3336- 3342
(1993) and Lode et al. Cancer Research 58: 2925-2928 (1998)).

Enzymat i ¢ad dods/@edsve toxi ns and fragnments thereof whimir/csoosioobas used

i nclude diphtheria A chain, nonbinding active fragérrentf 06f di pht heri a

t OXi Ny36% 9% 037N (A aehai erdHaeyen PeerdonpAatenger udl T af7*11%in A chain,
abrin A chain, deccin. bPvaflpha- séfiennseddceiret s ftdvedi i protei ns,
di ant‘fﬁgﬁab)r'o&é’i %‘gk,’setﬁ’%%%‘?%"ag%%gn‘éri cana. %t ei NS (RABL1yPARId, and PAP-S),
nonoratixcasphetant $eEvientehitoR, h’i‘ﬁ"“’cﬁf‘%?ﬁ? er O?\I h, sapaonarja off icinalis
i Nhi byt Ok 1 ged0BhMbJ LOgetd ichimeest pncibedies pRehofpErHt Yhonycin and the
tricothecenes. See,. far l_&; LRi2 32 pubhdishedatct ober 28, 1993.
TiFe pﬁ'ééén?67)n\?’§ﬁf%15‘n e agé%;/%&%?at es. ant Eggﬁl%dliﬁgcggﬁml%%ed with a
corrpownda\merﬁqménétﬂsy@’?%na%ﬁ%ﬁlwt%g.b& & ribonucl easé .or a DNA
endonugl easgosighalSsr@ cileaxy ritb pmact iaws e hummggey. aptiPert-8F 25t r adi oact i ve
i sot opes, ar vai | abl e.f gl de@NuPheradt sislonjnegated ant agoni sts
or an W@%%‘ﬁ?ﬁnﬁ%@%ﬁ?ﬁ%ﬁ 211, 1%&1%5%%8%& Y33 reRodies RA188 |
SML53resikBtalandpeseiil vy B8P0 (S8 TSHt Spes”of” Lu. Conj ugat es of
the apliDedyu)aqshsCytodpnCragent amybgliatade using a variety of

D1 1 unct Tonal RESS1 DeCRUBL 09,3461Y ScBllchs Aotk Light and kecry,

Nsucci ni m -3-12-pyri dithiol) propionate { Q@Q,,-@&@gﬂj;rﬂcdyl- 25

4- (N el es isdd vt mﬁn&t oH‘é‘R%l?feQﬁd- 8%‘?‘@6’%9%%@55 i nothiol ane (1T),

bi f unghhonalandesdniat tyes skorainpest trs (swehled "#PRETTA" adi pi mi dat e

HCL), actiye gstser‘seggéu a5 0 SUGH1RI dbklvn sBbermtelrt aitdbhgdes (such as
gl ut aF‘éF]a%q\gyé—‘ §,°% s-azi do corygouﬁgjs _(qs;ugpé(% ml‘l)ilﬁ_m{ag-@gﬁgﬂmnzoyl)
hexanddi amarapd HENEF iU 081 VAL Ves %suc as Lot of

bi s- ( Rofi 82 Meluskenzoyte etimhenegticnrend)ichdipsotRaTht B8 (8licR as tol yene
2, 6-dil posan te). 1and, i Ssast byecdd wanhheseanpadndegf euctFRs for

1, 5- ditPFUbFO=2, 4 cﬁ ni trobenzene). For exa | 8012, T4=Gi.BabEMUBEPXIi N can be
preparde benadgedi BedPPRY Vit §5e¥ dl 7 Sci ence 238 1098 (1987).

Car boneLdrt 2hel ed. 1-7.3koi sa:hilocyasetodBe hE%e 3 medIRARET e PRy %he

triam nepentaacetic aci - A | Rrabe@X@ipl ghy chekating agent for
c8fj ugstron Bt T8 |aorn%c€%%‘§+\%el%§ the antagoni:st QnaRhbbedy.idsee

W94/ kkeRencd e RihRemapegtbiosies| @ iaBPE 1 nkar T Taci Fit ting rel ease of
the Cy3,0tQxi$ Gf4gsi N Thhesaed | trafewodx aapl Be wWhedat?d-96i e |inker,

Proc. Natl. Acad.

151:2623

different humanized antibodies (Carter et al.,

Sci. DUSA, 89:4285 (1992); presta et al., J. Immumnol.,

25  (3993)). ' -
Tt is further important that antibodies be humanized wit

retention of high affinity for the antigen and other favorable

biological properties. To achieve this goal, according to a

preferred method, humanize
30 of analysis of the parental sequences and various conceptual

humanized products using three-dimensional models of the parental

Three-dimensional immunoglobulin models
those skilled in the

d antibodies are prepared by a process

and humanized sequences.

are commonly available and are familiar to

art. Computer programs are available which illustrate and display

35 probable three-dimensional conformational structures
Inspection of these displays

of selected

candidate immunoglobulin seguences.

permits analysis of the 1ikely role of the residues in the

functioning of the candidate immunoglebulin sequence, 1.€., the

analysis of residues that influence the ability of the candidate
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?/\D i006/ 089015PCT/ U52006/ 005459 pepti dase-sensitive |inker, dimethyl
1|29 ir or disulfide-containing |linker (Chari at a/. Cancer1 Research 52:
12 -131 (1992)) may be used. Alternatively, a fusion protein conprisi ne
teghﬁintthggmlygga/m(;?_ gyt otoxi ¢ agent nmay be made, e.q. Byr/uSHRREFANt )
or peptide synthesis. The antibodies of the present i [
g?gd?hggn@@&mwgﬁ edndii itfs anpiasi-ugIactizaliiig F@nf?ﬁ%‘&ﬂ?i Sﬁncéﬂﬁpt |Sog
Bt g e B e R D 78 andd) & Patent N
) o . X e V4 uU. S.
4, 97502 ¥Bat The SReiifd EBHRARNEDD ARGy Gt TAoranRd Y eneyre
ﬁgfgb‘gf@gﬂ{tﬁcﬁdrngh@n;a&gat oehtigenfelsudls achigrefo oS E5PRHer ttﬁlet into its
B & R EN e R, e e e el kal | ne. phosphat ase
_ ne . ] imted to, alkaline phosphat
gfe}‘ Lﬂlﬁf@ﬁ%dﬂéﬁﬁ@‘%ﬁ%ﬁ‘ﬂﬁ@&%gﬁ "’i'ng prodrugs into Preepd?ugg'e
drﬁgzy caigﬁg usbtl aftaboenswerting sul f ate-containing prodrugs i nto free
SAv T deani pase usefil, .0k 1 60N ik NghtiGRdi 20 daoxbe

5-f 1 uor ocyi®&fn& iHto the antl-cancer dr '
_ nti, . 5-f 1 uor qur, '
such gesnesetedt i Fopr STEWIE; %"I‘\é‘fsnﬁPVs??ﬁSlgg%ﬁcf S| ?ﬁ“gééé:?%%%%g%ﬂ gg:g:’ and

g@?fﬂ?@%ﬁg sUC 25168t hepsi M Bapatlep) vpphatmené zasEFul °For converting
producinglnggilpéégggég§rérgf)human antibodies in the absence of
endogenous immunoglobulin production. For example, it has been
described that the homozygous deletion of the antibody heavy-chain
joining regiom (Jg) gene in chimeric and germ-line mutant mice

15 results in complete inhibition of endogenous antibody production.
Transfer of the human germ-line immunoglobulin gene array in guch
germ-line mutant mice will result in the production of human
antibodies upon antigen challenge. See, e.g., Jakobovits et al.,
Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al.,

20 Nature, 362:255-258 (1993); Bruggermann et al., Year in Immuno.,
7:33 {1993); and US Patent Nos. 5,591,669, 5,589,369 and
5,545,807.

Alternatively, phage display technology (McCafferty et al.,
Nafure 348:552-553 (1990)) can be uzed to produce human antibodies

25 and antibody fragments in vitro, from immundglobulin variable (V)
domain gene repertoires from unimmunized donors. According to
this technigue, antibody V domain genes are cloned in-frame into
either a major or minor coat protein gene of a filamentous
bacteriophage, such as M13 or fd, and displayed as functional

30 antibody fragments on the surface of the phage particle. Because
the filamentous particle contains a single-sgtranded DNA copy of
the phage genome, selections based on the functional properties of
the antibody also result in selection of the gehe encoding the
antibody exhibiting those properties. Thus, the phage mimicg some

35 of the properties of the B cell. Phage display can be performed
in a variety of formats; for their review zee, e€.4d., Johnso1n,
Kevin 8. 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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free drugs; D al anyl carboxypepti dases, useful for converting 25 prodrugs
that contain D-am no acid substituents; carbohydrate-cleaving enzynes such
as B-gal act osi dase and neuram ni dase useful for converting glycosyl ated

pr odr ugs waotms/Hsees drugs; 13-1actamase useful for conpverwBngsaisesys
derivatized with p-lactans into free drugs; and penigcillin am dases, such
as penizdi)l imodstadi dadiereyPe 38N PEI # 5 CER AN AT AR T RS G ?%?’m converting
dL ugsfdﬁah\i?&;m abmbHigitoragl ﬂllﬁ'LbI%h_i”fr offe ][vs gwhddh q@h’eﬂzﬁ@@t e olr

phenyl acety roups, respectiv, r . At ernatively,

ant i bﬁﬂ}%wgﬁ@%ﬁ%‘?i'@c&ti%i%??&g%%c? I?%gvv\gé#%%ﬁe art as_"abzymes",
can benimethited domeer dondrs prodruFSRBFTIHEY AVL AAESRCT %0 *Prée active 35

44198 o 56%e Srbay d¥RESEYebANLIEBLES Aﬁ?f%sis?%??ib@nti bogygﬁzyng
conj ugates can be prepar as.descrli 1HEH I4E AR e abzyne
to a PﬁﬂjcﬁteéieFfseﬁgﬁﬁ‘ﬁg’t’i%ﬂilOﬁ%g }%zeyrpr%%ng%%ﬁ%_%ﬁenti%e can%{%g

coval ent &Y. ,bountdol.o Bihé. &R2i:B8HYELY ({E88HN GHeS WA kAo ' n® e art such
as the uﬁf:ﬁfsxlyp 20964 08901 5RCT4 USR006{ £05469 . thechet e elidf unct i onal

crosslinking reagents di scussed above. Alternatively, fusion proteins
conpr PsPhly 2% -1 east the antigen binding region of an antibody |jnked to at

| east a f upehdrorakliyodictsi wey porsci ba wineaRted2Ppménof i1t 2PRYEHS %N can be
const ruct
<]

i gobinant  PNAhachpapessyel | known in the art (see,
e.g., BN%U%%? S(esrgge%?aplra?% Nature, ' 312: 604-608 (1984)). O her
nodi fi cati dH& ofREHRCUNETHEW  Ere contenpl ated herein. For exanple, the

anti body meyrbsud ikekediduesohevefbeanvaeiadiopedf farokpr ot EIWEEESTULol yirer s,
e.g., a%gli & h%'rspﬁe Y COk. Q. :0QL YBF ORYLESE Glopent s waebyaxyialddyl enes, or
copol yiers of poryet hyl ene gl ycol and ol.%gé.oepyl ene al ycol . To increase
t & seranphaligolytie Hoeehkoh b ABRST GRERRY S ncdr porate’ a sal vage

r ecept-s hbiylidigagp) tepenkhtar Biecamtidaddynd Biophyaiyrdc MabrgAsan anti body
fragent) s, desGLLhed LnolS.Ral €0tals Bofd%d Zesfor @sasple. As used

her ei rf? | V&G .
However, these fragments can now be produced directly by

recombinant host cells. For example, the antibody fragments can
20 be isolated from the antibody phage libraries discussed above.
Alternatively, Fab'-SH fragments can be directly recovered from E.
coli and chemically coupled to form F(ab'), fragments (Carter et
al., Bio/Techmology 10:163-167 (1992)). According to another
approach, F(ab'):; fragments can be isolated directly from
25 recombinant host cell culture. Other technigques for the
production of antibody fragments will be apparent to the skilled
practitioner. 1In other embodiments, the antibody of choice is a
single chain Fv fragment (scFv). See WO 93/16185; US Patent No.
5,571,894; and US Patent No. 5,587,458. The antibody fragment may
30 also be a “linear antibody”, e.g9., a8 degcribed in US Patent
5,641,870 for example. Such linear antibody fragmepts may be
monospecific, or bispecific.
(vi) Bispecific antibodies
Bispecific antibodies are antibodies that have binding
35 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. Traditiomal production of full length bispecific antibodies
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epitope of the Pc region of the 1gG may increase, or acid sequence of
and/or serum 25************************************* Forrml ations
conprising death receptor agonists and EGFR i nhibitors are al so provi ded

by the prweendsokdsyention. It is believed that such forpgghablgnsay ! be
particularly suitable for storage as well as for therapeutic

adni ni &% resedren The STHrseRaler Gn &7 el macst SPHrEdRBRY %k FBRAHT echni ques.
For i nsiaficenaid@ah o8 Milaireonse MRy bRapiLparedidnfebuff er exchange on a gel
filtration _colum. , . Typical ly n_ap j.at-eca of a

phar ma@ettiteat s a@%:]e]rﬁtalf‘eg‘éa%”i gag%léed Pég%éeﬁ g?rru a?’})%)h to render the
35 f or medaatseont | idet oaiden Exanptesntopt plararesteryldal hyaat @ept kbié carriers

i nad udgn$ald, Nene R BYBEL ®orse! Wihoircrld) qwdanes ea SRItuht 0L wikeupH of the
formul ati on i,g DI ef er ab,I%?df roniﬁabqut 6 %ohglg ut 2 OanllarrsDncgepr ef erably
from aBbut® FEFEBEURTAEY| POYFTY e Wppareht TS Phoss persons skilled in
t he artotteat bispeaiifiicagiruetsre mapPubdihertdopr ef efgbrerdiiendi ng upon, for

i nstanggiedig, ekl 9f mmﬂ(_s«%@ QN2 AfkchieQNEERiabeashyoktaeat h recept or
agoni st and_ EGFR i nhi bi tor. era etéticc ci%qagsééei qns, can. be_prepared by

m xi ng*¥ H B2l PEI HET e AT e S R RFCAG T Re appropr i ate degree of purity
witth optéomdalrephmremdtecitdseal Ly W o8peadlt e eadrirraveseigs ehtal- or

stabi | | $r.(RegiNgLo8s$9 FRgpapceuti cal Sciences, 16th edition, Gsol, A
ed. (1980)), in the formof |yophilized fornulations, aquegus,solutions or
aqueous suSHERTORS FoAGCEDTERHICE CAPRIBE: T80 pl BHEE S To5r8Bi | | zer s
are prefes abkydsmontedxbindimg epepifdntisias tdngibdodngesigen wwoheeinT ati ons

enplOygfkeéangxér¥ﬂ§égetgLﬁdﬂ%&§g§éﬁdli%5ggﬁéﬁéntHggﬁgin BLRES:ceghOsphat e,
citrate, and other organic acids; anti g@édlantﬁ i ncl dI.II’llgc %%%g}‘ltl?l c acid and
methi ofrFD Bretedbati ve o (HEueh HE G er ety drigthyT Benzyi “anmoni um

chl ori denaikh hesganietihomturhegikopdxde cfbting dliegni WWHOhERBR I G, benzet honi um

chlori ngficme.ngit iQU£>¥éf&c¥rle@.eE§YILa\Qa! %ﬁlgofj;rs%: Kﬁ&v@&ihlabﬁg&:r&uﬁﬂt asI met hél
o PLOBL BeIRhETic SR el ol SIS, BS e rehahoragl ity pentanol
pol ypebindies, pretesitnsn mudleaas oy wh dhduiisdonge| AP[, encoding
20 the immunoglobulin heavy chain fusions and, if desired, the
immunoglobulin light chain, are inserted into separate expression
vectors, and are co-transfected into a suitable host organism.
This provides for great flexibility in adjusting the mutual
proportions of the three polypeptide fragments in embodiments when
25 unequal ratios of the three polypeptide chains used in the
construction provide the optimum yields. It 1s, however, pessible
to insert the coding sequences for two or all three polypeptide
chains in one expression vector when the expression of at least
two polypeptide chains in equal ratios resulte in high yields or
30 when the ratios are of no particular significance.
in a preferred embodiment of this approach, the bispecific
antibodies are composed of a hybrid immunoglobulin heavy chain
with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-light chain pair (providing a second
35 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 immunoglcbulin light chain in

only one half of the bispecific molecule provides for a facile way
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20 or i nmmunogl obulins; hydrophilic [

_ 1 ; h) pol ymers such as pol yvinyl pyrroli ;
am Ino aci FIS such as glycine, glutamne, asparagine, Ei s%/i di %epyargi Hﬂgge,
or |ysine; nonosacchari des, disaccharides, and other car bohyd’rat es ’

I ncl udi Nngy@hdesPErs Mannose, or dextrins; SR8
_ , _ ; sugars such manni
trehal ose or 25 sorbitol; salt-form ng counter-ions sﬂ%ﬂﬁgﬁs\?ﬁsod‘iﬁam alnél;)lo’r

non- o %pgsiu:sa!‘ﬁritaﬂpt afmlis Shfvaan TMNEHEC1PE4RON BS1984 06F 9ol yeEhyl ene gl ycol

(PEG. tional exanpl es .qof ;] 1 '

A1 UmEHECRET AT QP P e I Sor i pr ol e, Sueh a5 30 human
ser gr@xahbwn murbslf fer agubgieteds By FragEogei h 1,’2rsq‘o’r lgfc ¢id, potassium
sorbate, Fl?ég{@inggltéfcﬁ{dt@%rr@@ﬁwaaﬁ afscabed atre@SVBYeEmbNe- fat ty aci ds,

wat er, sa , or electrolytes such as.pr e I ' [
Thochhas, ot S TSP B B BB S s, S oo
Sili G eABgResicdnt 35naanszé et BereRIItPIPngt J57FFD %“E?&ﬁe‘%ma";hd ard

cel lulose: ?Qé%lo UPSE MBS BSnt CRNNIT 8 B frer. Tmipcratﬁemedgéhj‘-%@‘?é@ forms

i ncl ude pol'ysacchari des_such sodi ,
ot hyiRREERELD.GE, 1BBTS RIT BT P EadRe LBaly ey ol lgo oy oascad

pol yaassetihy| ene-thok yostpodo pyte oa- BPER ETHE 25T yafRy PR S
yHErS, TRyt
CE}%;I </ é@nza%gggtgo zel%%tfgjfz%%l th@ngiﬂgaoagtii\mod@i aohahse Em y@lpﬂgagﬁr%eni strations
_ ) rms _are suita Uged, - UCh ms i ncl ’
fexarrp'l’ﬂéi,h APEFOE AP9S8I B ang:- Capsiiies, ?Di%pggorres}lgg{ ast Pg uae. }C(rleaI ation
O MconiRseasPrAySavstits'ngaldardblet T fﬁ&i%ﬂ’sts&izge‘ho e L e
pr epara&%eé%gl in(q) are FQUrehabh o tacberateeds fiore sacond enadip®d stration

shoul " eri Thi i : . .
ot or | Pelaqier BY | GRIAETH JAEES a‘g‘"‘l%i!%’r AEEQ TS DEG A Wi [dnBLen A7 ough

. . ol low ng | hil i '
ra;ps;:pnj@ﬁég Ulei. 0. a TEhenk osmubaepoinglay Bels 5rEddeHh 3 3‘85’%%1'5'%“13 éﬁ T and
a ”‘n£§é§¥§E§n§y§ﬁéﬂ§&8§é|aﬁ tﬂbtﬁbﬁéﬁﬁaﬁﬁéiidM@r other unwanted end-

products such as homodimers.

0]

Bispecific antibodies include cross-linked or

sheteroconjugate” antibodies. For example, one of the antibodies

20 in the heteroconjugate can be coupled to avidin, the other to
biotin. Such antibodies have, for example, been proposed to
rarget ilmmune system cells to unwanted cells (US Patent No.
4,676,980}, and for treatment of HIV infection (WO 91/00360, WO
92/200373, and EP 03089). Heteroconjugate antibodies may be made

25 using any convenient cross-linking methods. Suitable cross-
linking agents are well known in the art, and are disclosed in US
Patent No. 4,676,980, along with a number of crogs-linking
technmigues. ‘

Technigues for generating bispecific antibodies from antibody

30 fragments have also been described in the literature. For
example, bispecific antibodies can be prepared using chemical
linkage. Brennan et al., Seience, 229: 81 (1985); Shalaby et al.,
J. Exp. Med., 175: 217-225 (199%2).

Various techniques for making and isolating bisgpecific

35 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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diluent is a a singleplaced into a container having a intravenous sol ution
bag or vial having a stopper pierceable by a hypoderm c injection needle.
The formul ations are preferably 20 adm ni stered as repeated intravenous
(i.v.), subswéewesus (s.c.), intranuscular (i.m) injeClisee/5459 nf usi ons,
or as aerosol formulations suitable for intranasal or intrapul nonary
del | venyiddadesimt repal froriany dEleS ¢Bk{baiye hogodimergpiars, THEReed 1o
ol ecgl:e%jedﬁlﬁggg%ilgﬁr@cj &p%mﬁ@erbﬁr@dmﬁaﬁsﬁe{o@ddim@@pf@zdrrf orlm of
sust al ned-r el ease preparations,, .Sujt a 0 st.ai aed-rel ease
pr epaFB?i%bPﬂ%lktF&?g‘Z’rﬁ%‘@r meabl e e ?c?é%?é %?%cggblei gtﬁﬂcg’%o hobi ¢ pol yners
cont aichAk ngrddhet pootoi antikividyhherrdimess. /e ﬁd‘t%dﬁ%r’h‘% Ogﬁ%’bed articles,
e.g., i 0 G 81. Peapl es=0f. suséaimad-ved.ease matrices
il uggsp%fﬂfgs%’*é%?”%%&%sé%tg el $.d §.9.1 RALY(2: hugh gyt hile et hacryl ate)
as ded@r FHAAToHG8 LEYGE) BiS &F ‘,’"1%‘? éflo%%a;% er. Res., 15: 167-277 (1981)
and Lasageng Hiseatiffechntitclly 98adBBte198e Sragediiey PR Eofiol )),
pol y! QgL Jes (Y fur PRLENorbn w7788t P58 AAhe-sogol yer s of

am

L-glutam< acid and gamma ethyl -L-g] utamat ' N atsdly: 35 Biopol ers,
22: SAPFEEELY @8‘3}1},8’%@%@9? ngle‘fkhﬁseﬁgé\%%%lﬁ Egeatlaﬁg ﬁLanger et al.,

SUPr A)paideay adebken et koo abmdigs yrolhe it cBBpdI yMEFS ST Yas t he Lupron
Depot .(i.nje e gi heges reagnasedref fbaetd eoaeiit ghyitoltiec acid

copol fgr?grifna% Q%Lug%ﬁrﬁﬁga etate), .and gl yﬁ%(né}i&g%%gggybutyri c acid
(EP 133mpggyentafy %»oa8 0‘@9%‘1%/ ﬁ%ﬁfﬁ’é@ 05 " “The death receptor
agoni Hesmang EGFRnt igEnbbivdmalested DedAEheT FrEghePe LorpPYydd in a variety
of therapeutis. aRPibSAt EPRASmerABDBY dHiease appldiagle artmiar Bv nefivods of
treating various cancers. Diagl osi%eei B S 9f the yarhous pathol ogi cal
cdidi t4i56Es Shafe SAFP RRFPEFRIH "Can De made by the §Killed practitioner.

D agnastai:G3techivisques are available in the art which allow, e.g., for the
di agnosi s qp . d8L86ld QRRindRANERIn Aol tELR-ike| atedodisegizeein a mamal .

For instance, cancers may be id néifi ed tﬁgg&&%&aﬁ:gﬁh”iﬂ%setiﬂﬁ udi ng but
not |iEA% €82TRLe p&FPIRIGHLIC TR T anal ysr s, X-ray. NVR and the |ike.

| munerr elatee dilzeases (@apipl s@nbibodiagi PHth deWerf PEACTEN* R ¥ Eni ¢ | upus
er%ﬁt hematosus, . the cendtal; gediat @boOf7dluseaselles bhe mresdaltion of

aut o- reactive ant1 Bodi es to se|f ‘Fr %\t?gl nsjé tis u&gd and.fbhe,.sybseguent

gener at i on ¥ PRELPRYNEEFDIEY SPRFIEMTET | Oh. “1\%11 Ipl’e organs and systens
are 15.afd-aateceld hecald yisi optivdphlyy kiaegated g, 2 CFskel etal system
nucocuf aneous, eye, central nervous system cardiovascul ar system

gastro"f‘%%nestinal tract, bone marro nd_bJl.00 mat gedsant hritis (RA)
is a chr oni@%?§?%ﬁ??%ﬁ?o?grﬁﬁ5ﬁeu?%ﬁ arjf%a%%? %e i s%%llsr% ?Eg? mai nly invol ves

t hes syaeitaidy reyttaxdc oigemsl tpmluwa2es | iR Pefft¢e5Edhrt & Fnj ury to the

articular capbilages JEhenPalieBapesis due Jr lnsrehesylie reépenident and is
associated w t'h”t he ction of rheumatold. fagtonscautf- antibodies

! rody,
di r ect BeKHFai ASEE S g PG CHRPTH tHe“resUitant formatiop of. i nmune
conpl exgsod, liab) atd airdchegieneevand GCROFD #te RLEP CREBIYTE These
compl exes i 25,tHhe jpbodidRY bHAUGEe ihhenttrink edhé rfnithibedyd esof | ynphocyt es

and nonocytes into the synovium and.sub ked_ synovi al, changes;
t ha0 j oPpRIUSFAEE/ FP (AT PT 19T PEYStEd %y%‘g%%?ﬁ%rs”géel s“Wth the addition of

NUNET OHBole Ulor apfidsind| ssieeslas fran adtipehpmedartlsy) -t WEEYGPREE® often in
symmet ¥nia.§a|fopca‘é;{§1¥l e, HBLEY S804 €3¢ Mayasd iMalivak cltlinkgabe wddmoedccurs in

two maj of’ forns. e formis the devel opment of a-arti cy.ar.lesions
Wi th ohgoYaiy SHBogre sspgeed ot ‘H?‘g%s‘? grrll%ll Ofoi ég%g_lesi ons of pul nonary
fi br 0SigsseXNASC Rt i57-1a0d(Taszaneousanesatr s . a Tieertaeeord 4f 8RARGRY

extra-articul.ar disease is the so called Felty's syndronme which
35 conjugate.

Alternatively, the antibedy is conjugated to omne or more

calicheamicin molecules. The calicheamicin family of antibiotics

is capable of producing double-stranded DNA breaks at sub-

picomolar concentrations. ctructural analogues of callcheamicin
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35 occurs late in the RA disease course, sonetines after joint disease has

becone qui escent, and involves the presence of neutropenia,

t hronbocyt openi a and spl enonegal y. This can be acconpani ed by vasculitis

in nmulti Zweeegses With formations of infarcts, skin steesmogamdsggangrene.

Patients often al so devel op rheumatoid nodules in the subcutis tissue

over | yiighafidse beedsgdbiinetude hSuhorkh 86T Hiw tedafe hHave %racfot it centers

surroundeds; by a gghgeshd @ﬂ AERBLA YerCRY | darliekt padearcBt sror 3mBEH f est at i ons
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enpi rical | and i h Lnati LS, Wnlihige the skill in the

art. S?%é’ él%%n'nﬁgg‘llfrpj{%%ggé es %@%ﬁ g&r}[gllﬁ%é%d. ét S R gsgntly bel i eved

that abriebtbeesnre -doietye f6F SFOIHE: of° HE2H3R PUPSEERIbPoag8H st used

al one smy 1bamge 20 from about 1 ug/ kg to about 100 ng/ kg of body wei ght or

nore per - day,, LOLELIPEGLEs: 86A L PEhAT cdpsaans canubarpeyformed In a manner
, €e.g as di

known in the art, C scl osed jn _Mrdenti, et aL., Phar maceut .

RS | @jz5ated 9dth. 2 \gREworRAVIVE BB TRSTr Gt O V6 Yt He Ydedt h recept or
agoni stidchubedmlorye bz @nfahudesageswamant 8 drpxyvabynifalearabout 10 ng/ kg
to up 3%90 ng/ kg of manmal body wei ght or nore per day, preferably about
1 pg/ kg cf'ay'to 10 ng/ kg/ day, dependi n% upon the,i%g]}efof targlrri ni stration.
Gui dance as? tgrpary iFuFatieridges PPREt HouS Ve et VvEFy 1% provi ded in
the |ijpesaicuten Eeeadiarorgxaapt® andaSon3dsPat. aiNgdodies57 EXgOR LSS, 206, 344;
or, P, 225,312, plda | S1@nt@i paboed; Libkat pghied f @pent diernupsatidins will be

ef ective for different treatnent conpounds and different disorders, that
adni ni 53HePcbhve dSGEPPRY BnéYorgan or tissue, for exanple, may necessitate
delivery i ncaimpabnes off therentivbipntdhatteoosivophert gegahe or2985 ti ssue.
Those ﬁé‘irléi ed L dde oard; Midok s sRderstead, tRabiihe Messgesnh hhavdeath
receptor dgoni st_that nust b%,agr%gl stered w !l vany depending on, for
exanpl Brctiamidne- (RAPERPOE PRl PESRHE IS at B rédep’tlo_r agoni st, the
rozs e of admilnistdattbn]l) andlohemediugaraxyilhee apitdaobeiHG &dni ni st er ed
to the(f%gﬂ“%&funégzd%gQ6&5%%%%%&5@37d$52ggﬁééHH@@E9(guch as aimddmﬁlwethods of
the invention, when the EGFR inhibitor is reconbinant, hunmnized, 'rmnocl onal

h

ant | boB A RIFFEERFR M e, 3T ESERET REL)® ST BB ECE ¥ he course of

t her apyldeneleal (sudnpkoybddrslfielrdedbolis PaidoapRoOWwdeo HHFEMeE i n

Eggti C}J}K/%r%?_ggy%o&qmg 19 @gg%red%g)@iﬁw/,lBigiaia@aﬁimldea&v@mmw i 150 to about
0C urface area. a _particul.ar.enpodi.n cour se

t he? g&swﬁalasysbgté’ﬁéﬁ?%mo’i &nF%Sgldi ‘r?%gﬁ%es%e%& méﬁ%’?rt %igg?%%aﬁ%\?g?ol | oned by

weekl y (sadintaenanteerdogaged bifscayeurte)80228 PifganRivendddPEi ™Ry to particul ar

enbodi (—IE%Bémanr(é@éﬂ _glsaﬁ,e5gj_i\§qnog@_j,m_agﬁimbb@,hz&;h@ l10rantd-oagyeas a

weekl y, dose escal ati ng 4-week protocol ith.doges i ilized, then a
furthed BECHMm IEREPGRPABIEERDPT RESRYE] L EF ?%Fv"é*ﬁ F%nl,n f\%FE%%% éa’fjd%‘n? hi stration

of snalskiemiecube EEER (a7 i t crsban-g4-084eiegrd-and ZD- 1839
35 isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid
(MX-DTPA) is an exemplary chelating agent for conjugation of
radionucleotide to the antagonist or antibody. See WO094/11026.
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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15 about small nolecule EGFR inhibitor is adm nistered in an about 10 to
about 750 ng/day; about 50 to about 500 about 100 to 250 ng/day. It is
contenpl ated that yet additional therapies nay be 20 enployed in the

met hods. Wéeowmgoey nore other therapies may include ghaRbdemilsel | M ted
to, adm nistration of radiation therapy, cytoki r]e(s%_, growh inhibitory
agent f&)uidebermirdser ape Utinkeagahimeshyl dyimbeoxet HEeAtI®, tyrosine ki nase
inhibitars, .ras.farne :rgpst; e I Ri-hhien 2. angi-agenesi s inhibitors,
and cf/%rhaﬁ-mfl%hllbn?;tegrs ﬂfﬁcﬁga%le Eﬁ%ﬁcﬁi n the art and defined 25 dependent
ki nasél¥amt hezy Wiet BSparticularity in Section | above. Pr epar ati on
and dosi ngasGhedulesyf os fDlwmnt hesapeutouprEigengstimpnbébededrdccording to
manuf acturers' instructio r d ) ilogad desbyrt he skill ed
pract FYTYrer-© ﬁeen%atr“% iﬂgn%ésgén%%dog%%&ggﬁgﬁ%%s for (?tfch chenot her apy
are apsprideseritetisn Chenot herapy Service Ed., MC. Perry, Wllians &
W I ki ns, Bahd i-mREBeaM2 64992 prébentc Henehborapeut #tsadypent may precede, or

foll ow adm ni stration_of e yard Qhid\-cheeBia/an si mul t aneously
t her eﬁP’PWg%géo"ngtttnl Fe8 T %Ay ﬁgal“}@ flfime, Qb S i

beneficial to al so a%goql E%Fr one or
mor e pybdkinds.@r agpenkiiyinkPBredeFaRgEHc 2gent, sop HORYA R P bcept or
agoni $tSaandt EEERtAhLRhdar airtand seae boxr naxaepbe heto BRI ET®es)d may be
adm ni stered concurrg%J( 2(7%i mul t aneousl y) or sequentially. In particular
enbodPrEnt £2ESApJEL/ ““and an EGER inhibitor are adninistered
concurrent ffye dnzymaoctdwmonenbrfi FEAE  CRITIRFTRANC Fge%d%yn?%%%‘reed prior to
adm nicghs@td @f QkraRy BERR drfairbytor subh ansther enboderestt, 14n EGFR
inhibitor js admnistered priqr,ta Apo2L/ TRAIL. Follow ng 5
admi nitSEP atifofC T rEatréd cal1s in vitro can_be_anal yzed. \here there has
been in vi EozyresathentareguepEit dd Hﬁ?n%thﬁgnoﬁet%n?‘?%erneaofln vari ous ways
vel | kpewiad 0 phbeaskidokedi pitaet kb arldnlikerphospharess veghwy T8l | s can be

exam ned pat.hol ogical ly f Or JRECL 0SS, GheSeiti@séan be anal yzed for
im‘runé’ogﬁ/’gf Fr g%s ?llﬂ*saé:é E%%‘%ﬁig%{?i%c’e o§ manuf ag?ure such.as a kit

cont aisryhgubeseRe rexfloEOR FOTET 5106 FUEERES TR BT EIS PaSRF G- in the

treat nBAb Bfed BRugi s Wvdessndesenibet: hepfith Tonprivexfigg P¥yYst a cont ai ner
and a | abel . Suitabl.e t A NeLSel AGludencEorg mpl @udkehtdds,; vials,
S9P1 ngeRiS i POy ne! flFiss AR ancto iy

. e contal ners_may be .for 15 _froma variety
of natmertarsesushChAYPEEER PFREEIE ?Hsr%(%]g'eﬁl%n’jr‘r&g%l&g%’é%‘ci ated with,

the coptrabRgfedtidhead emat hathddwmné ofsnabaekoratibrradeed ¥ ¢Rdtkeat i ng t he
Condi?gﬁg% gie(HE%Eﬁf'fégq%oﬁﬂéiéﬂd% Bépigﬁ@uEaﬁﬁéﬂﬁin@ﬁﬁr$dﬂﬂgheinﬂh)WpriSe a
cont ai T COMpT1 31 Ng, 2 phapmacedtlgally- accept able BufdRtagsuch as
phosphatee- Batdssr @gaany-c YPEP
25 prodrugs that contain D-amino acid substituents; carbohydrate-
cleaving enzymes such as p-galactosidase and neuraminidase useful
for converting glycosylated prodrugs into free drugs; p-lactamase
useful for converting drugs derivatized with B-lactams into free
drugs; and penicillin amidases, such as penicillin V amidase or
30 penicillin G amidase, useful for converting drugs derivatized at
their amine nitrogens with phenoxyacetyl or phenylacetyl groups,
respectively, into free drugs. Alternatively, antibodies with
enzymatic activity, also known in the art as tabzymes", can be
used to convert the prodrugs of the invention into free active
35 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 technigues well known in the art such as the use of
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20 saline, Ringer's solution, and dextros [

_ , _ n, e solution. It may further
include other materials desirable froma comrercial and usgr st andpoi nt
including other buffers, diluents, filters, needles, syringes, and packége
i nserts wd hodmsésucti ons for use. The article of manpdaotiescoosmy al so

conprise a container with another 25 active ent as I b
ed above.
%ﬂg (iQEggé.

The ficid tmicagotexXanpt emadr e FerEdng JeaoePbdt+ 80 Ve  purposes only, and are

ZIO][ L%%ggﬁ%%ﬂ'iﬂéiténhgrsefﬂ% ebmbhiesimgesertedstv e G 1E80 any way.
l'iterature, k | {ddihe phese i fi '
are hléﬁ‘l_é:*dﬁ*% ﬁ%%lir‘}_ﬁ'o?gtaéh aﬁl;t?lg% eﬁgﬁgééicdr?t t%%e%]a é:n%i rety. ml%?(?% EE%CI fication

Comesetiald poeviain abl @ reagente FOFeIFERTEER| 71 K8 eXEMDIes 35 were used

aGeor §LNg. LO SRNUELACT MEET «Shhtgidauatl Digoun Esschot het wisse i Adi oat
_ hh _ ' ed. The
;s(r)]ur ce %{}% t hose cell | s_identi %I%_d éol%%n%ﬁlsh?w ng exanpl es, and throughout
e sPe¢rTiceat Forf, -byVHFEE attessi6n hunbers |s the American.Type Cul ture
Col | ect i onoridanasaas,caVviiogs rifa the B HEGOEY 08T FSPETTRIES 6667065459 Exanpl e 1

- Preparal ial%glgf SR mbpremiliandedaachont a vAety204. 3IMV = 312. 75

4 3 TRe" oIl 0w hg materi ' i
forrrutlanmotel’i/mi‘é?gquﬁl g‘erl al ?Str\;/\grtjgi'?%%qyé&;ﬂ%esgwéﬁs’l s of the conpound of

10 polypropylene glycol, polyoxyalkylenes, OX copolymers of
polyethylene glycol and polypropylene glycol.

To increase the serum half life of the antibody, one may
incorporate a salvage receptor binding epitope into the antibody
(especially an antibody fragment) as described in US Patent

15 5,739,277, for example. AS used herein, the term "salvage
receptor binding epitope" refers to an epitope of the Fc region of
an Ig® molecule (e.g., IgGui, IgG,, IgGs, OF IgG,) that is
responsible for increasing the in vivo serum half-life of the IgG
molecule. Alternatively, or additionally, one may increase, or

20 decrease, serum half-life by altering the amino acid sequence of
the Fc region of an antibody to generate variants with altered
FcRn binding. Antibodies with altered FcRn binding and/or serum
half life are described in W000/42072 {Presta, L.).

25 ****-k*-k'k-k-k-k*'k*********************'k**

Formulations comprising death receptor agonists and EGFR
iphibitors are also provided by the present invention. It is
believed that such formulations will be particularly suitable for
storage as well as for therapeutic administration. The

30 formulations may be prepared by known techniques. For instance,
the formulations may be prepared by puffer exchange on a gel
filtration column.

Typically, an appropriate amount of a pharmaceutically-
acceptable salt is used in the formulation to render the

35 formulation isotonic. Examples of pharmaceutically—acceptable
carriers include saline, Ringer's solution and dextrose solution.
The pE 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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10 Conmpound of fornula 3 88.0kg Thionyl chloride89. 0kg

D et hyl f ormam dellkg net hyl ene chl ori de880.0li 50% NaOH sol nas required L
15 Hept ane880.0 The follow ng procedure is exenplary of the procedure to
fol |l ow i jy¢ fvms/oemishesi s of the fornmula 4 conpound: PCT/B&00s/dogusof t he
conmpound of forrmula 3, 880.0 L nmethylene chloride, 20 and 11.0 kg of

di et hyy frer nand derefiersblechdegentiing apet edioyr drstangkasthd irpate vdssel under

ni trogem ALNPSPNGY Gna 8 dlentlatitingnyt sdiar bdepisi-eagdded sgathe mix while
it is_maintained at a tenperature of a |l ess than 30C during the charge.
The cBAfRnf8i8#E%he reaction vessel were then heated for a mninumof five
hours 25 atharefelitikc tconpesitione bef dreepsepmpiednyy froixingathd on conpl eti on
ang Delygen fofelacl favidls USLNEhuaRArihe LERRS! Yupesly Wen T eact| on

m xture than C. bi phasi ¢ m X re is stirred and aIIovvedto settle
for °Pﬁ%ﬂnﬁ&n?79\?e‘?‘?c§%‘bﬂaﬁa&tl¥da%??d’ © FFHIFES SFELPIRRGS °F
2006/ 684615 RETE USRO0640H045 Shaasceghiest Satiedcd=n 168h ofdiitienyol une by

removhng Mt hyk eng sghy or i %ethé&%zlm B@ﬁm1M§e@@@%méangontl nued
distilTation of the remainin | ene chl Ol‘ldfﬁ#ntH the distillate

reach%%u%f’“tgeﬁﬁ%‘i‘%ﬁ‘}?eo’b@ﬁ}@%g (f’o“sé’ﬁas“ﬁ%’t? THEHH "R tfien cooled to 5
bet weernciklehds 1 52 erebihicers arw ryeinmbitedohiorxia hborwenipiefitd hour with
the spligds Q@bggeg %Bliaé&{ée@éréﬂéﬂsakhﬁfby@ad washediwed hue2l-4 heptane. The

solids (fornul oun were dried in vacuu drier at 45 to 50
Sué as Trfg, HEPE PTPES, phosphate, 01trate, g‘other organ5 C.

acidsa; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride;

i5 hexamethonium chloride; benzalkonium chloride, benzethonium
chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as
methyl or propyl paraben; catechol; resorcincl; cyclcohexamnol; 3-
pentancl; and m-cregol); low molecular weight (less than about 10
regidues) polypeptides; proteins, such as serum albumin, gelatin,

20 or immunoglcbuling; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine,
asparagine, histidine, arginine, or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose, mannose,
or dextring; sugars such as sucrose, mannitol, trehalose ox

25 sorbitol; salt-forming countex-ions such as godium; and/or non-
ionic surfactants such as TWEEN", PLURONICS™ or polyethylene
glycol (PEG).

Additional examples of such carriers include ilom exchangers,

alumina, aluminum stearate, lecithin, serum proteins, such as

30 human serum albumin, buffer substances such as glycine, sorbic
acid, potassium 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

35 trisgilicate, polyvinyl pyrrolidone, and cellulose-based
substances. Carriers for topical or gel-based forms include
polysaccharides such as sodium carboxymethylcellulose or
methyleellulose, polyvinylpyrrolidone, polyacrylates,
polyoxyethylene-polyoxypropylene-block polymers, polyethylene
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Exanple 2 - Alternative Preparation of Conmpound of forrmula 4 10 In the
reacti on shown in Exanple 1, sodium bicarbonate nmay successfully be used
i nstead of sodi um hydroxi de as shown in this Exanple.

Mat er i al sfdyadakidoyisni t SEqui val ent s/ Vol unes Conpd 330. Okghusgusioosdsent 15
Thionyl chloride36.4kg3 equival ents Di net hyl f or mami de 3. 75kg0. 5 equi val ent
met hiezlggsl chlar s 30QLd0:dhbky. 50%rNalH siiinastdaPfed L Hept ane375L12.5

L/ kg Hept ane (wash).90 kg,:Sedh ymBicar beaatrertd. 2GRS, equi val ent s
30.0 %@-"G’F‘tjt"r?éﬁc‘g?%’%u%arﬁ aHe)r TN neschbori de,

© 300.Q.L pethyl

and Fof5ekgnuife , divhextaey P?‘é]r%nflﬂ%o“\ﬁépéui‘ﬁ%‘r géﬁf’%%& rag{c?ean, ,drﬁ, 25

gl aSS{AéJa@ggi&pgg%,urané Spraiyt | ogerl iagrel pleblets 3624 RYTGFFHT ony!
e

chl ori was added 10t he mx while it was naintained at a tenperature of
| &ss IHEASSOEAGFT g he charge. The conte

] ts of t chignvessel were
t hen heat esbratlatefonki te Heekped W énf‘é’rvolfﬁmbrélfsgffgpg%r{np%ﬁ ng for reaction
conpl gti 9. Thg:30;& eashion dHicsthpT Bshagls by bl lad =t o -h¥Sesind added sl owl y

to a stirred_solution of. sodiumbicarhopatesduwing g yeptinttaariop74L WO
2006/ Mﬂspﬁﬁa/tﬁé’éb%/“ﬁﬁgﬁ%@esdg]g%%@to 4C, s0 t?:ag 1he Leaperalur e was

mai Nt ahdetcabstigssioman TROCEOTTRE 2 FAIMFH B S HE  m 'xt. rg was adj usted to
W 4 hip the I ange,fcdod G Babninisusirad H0%enbeiUm-hy8F 8 de sol ution as
required. The biphasic mxiure wag siidf18€ehoin kbhbaetivo ¢iEnty mnutes

and 5LePRROMEAST &8t t1%e For A m ni num of thirty miputes @tudd- 20C. The
| ayer stner dngepdireatediehderaes oryahrt “T%e?nv\%%’r?ggicgent rated to 1/3 of its

vol ungtb%‘g QNRYI 1 Bt hy lxenexeipler bex BrSHLdoforupehiF wds*added with
e

continued distjllation of the rennigL8ddmihyhenalell orideioatéd the
di sti FFa¥EtSefefEy §° %rolrrﬁesrsaﬁnre bet ween 65 and

15 dose vial for subcutaneous injection.

Therapeutic formulations generally are placed into a
container having a sterile access porkt, for example, an
intravenous solution bag or vial having a stopper pierceable by 2
hypodermic injection needle. The formulations are preferably

20 administered as repeated intravenous {i.v.), subcutaneous (g¢.c.),
intramascular {i.m.) injecticons or infusions, or as aerosol
formulations suitable for intranasal or intrapulmonary delivery
(for intrapulmonary délivery see, e.g., EP 257,956). .

The molecules disclosed herein can also be administered in

25 the form of sustained-release preparations. Suitable examples of
sustained-release preparations include semipermeable matrices'of
solid hydrophobic polymers containing the protein, which matrices
are in the form of shaped articles, e.g., films, or microcapsules.
Examples of sustained-release matrices include polyesters, .

30 hydrogels (e.g.. poly(2—hydroxyethyl-methacrylate) as described by
Langer et al., J. Biomed. Matex. 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.,

35 Biopolymers, 22: 547-556 (1983)), non-degradable ethylene-vinyl
acetate (Langer et al., supra), degradable lactic acid-glycolic
acid copolymers such as the Lupron bDepot (injectable micros?heres
composed of lactic acid-glycolic acid copolymer and leuprolide

acetate), and polY-D—(-)-3-hydroxybutyric acid (EP 133,988).
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10 68C. The mi xture was then cooled to O to 5C over 4 hours '
for a mninumof 1 hour with the solids being isolated by fi???a?irggu;ﬁged
washed with 90L heptane. The solids (formula 4 dried in a vacuumdrier to
50C. 15 Re@Gdos@svors The followi ng materials were usegerfisidd€onsysst hesi s of
the conpound of fornula 6, 20 Materials Conp 5 Tol uene NaOH pel l ets

25 Fil ter aith SeaEhnpreéepi 2006113890 BBRCTHATE200dibb5HsY MBTIRPEri | e732L12

L/ kg {WRE to_coppd_B) -LRe150L| QNG Prac agidk8pdis ieX b barard
proce ure t ga%o?Fosv@l r?yt helsynt heslils Ygiﬁ hte f,g?rruli%r?@spg %ttlggsggg

i nt er Aeaficattese cPRIGGREE B1° FBrniFa"%:° 6. 17KG 0 gforrrmqa conpound, 4.5
kg sogiigndayer oxi deapedlet Sranthd8Farives uamebpéeel tHar §eGR5c| ean,

dry, react.ion v u | t i '
té%pe?%?ﬁﬁ#?e?s éﬁﬁgﬂn pder U trpgen nogphesgiand t heaeeacidnen .

_ . usted to betwe 105 t9.108C. Aceto

FERe postcaiin s G R

The reacti QR ghxtur %o%%.n%@gﬂc@eaéﬁgze&%vfnﬁfy ﬁgn f;%ﬂ?eifwﬁihﬁm“”d'

. p g

technigues, including but not limited to, palpation, blood

10 analysis, x-ray, NMR and the like. Immune related diseases can
also be readily identified. In systemic lupus exrythematosus, the
central mediator of disease is the production of auto-reactive
antibodies to self proteins/tissues and the subseguent generation
of immune-mediated inflammation. Multiple organs and systems are

15 affected clinically including kidney, lung, musculoskeletal
system, wmucocutaneous, eye, central nervous system, cardiovascular
system, gastrointestinal tract, bone marrow and blood. Rheumatoid
arthritis (RA) is a chronic systemic autoimmune inflammatory
disease that mainly involves the synovial membrane of mwultiple

20 joints with resultant injury to the articular cartilage. The
pathogenesis is T lymphocyte dependent and is associated with the
production of rheumatoid factors, auto-antibodies directed against
self IgG, with the resultant formation of immune complexes that
attain high levels in joint filuid and blood. These complexes in

25 the joint may induce the marked infiltrate of lymphocytes and
monocytes into the synovium and sﬂ:sequent marked synovial

changes; the joint space/fluid if infiltrated by similar cells

with the addition of numerous neutrophils. Tigsues affected are
primarily the Joints, often in symmetrical pattern. However,
30 extra-articular disease also occurs in two major forms. One form

iz the development of extra-articular lesions with ongoing
progressive Jjoint disease and typical lesions of pulmonary
fibrosis, wvasculitis, and cutaneous ulcers. The second form of
extra-articular disease is the so called Felty's syndrome which
35 occurs late im the RA disease course, sometimes after Joint
disease has become gquiescent, 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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distillates to pot, until the reaction was conplete. The m xture was then
cooled to between 20 to 25C, at which tine a slurry of 15 40.0 L tol uene
and 0.5 kg filteraid was charged to the reaction m xture and the m xture
was agit ave@deok/ogoisen to fifteen m nutes. The resul t anpcvabmnéedssspas
filtered to renove filteraid, and the cake is washed with 30 L tol uene

( conp&bagupfoifior medud e6) . imThéhe| | syt ig cdripeund wkrivital aféycwes pl aced

in a gbeans; diy ﬁdexfl%@CELE@é] é/c%@&ehau@c&ﬁrcrei;ié QLR ead rmﬁﬂlaaﬁéedaa}d 90. 8 kg
of the conp or mul ed on vesseitj t oget her

to the t
SN i UM R e SN RN DU
t enpercatur ecaurd Vel | Ragi imtiede: AgP@!azt@rdspe%d wasut tvier-ed cpberatheavy

soki dsrappsals, V\ﬁﬁaefs&@twﬁctpﬁm@&twm&ﬁae péPmddiacontigpt s Of reaction
vesse et ween C over e to four hours and the

conten?gago‘zroéljﬁﬁ'ftijatléds BBy F%% eb’ﬁ%t‘ﬁlo F‘O ‘tlle:f tenperature between 20
and 25C. THeesalepts (weoapoend agbnistarubad 2 EGH8I y:mn-phtw:sf ocaR dre m xture

of pobmmeeeandnB)ac%{»@ hen waelat ﬁé'ttmﬁsﬂ |8t i2an aRdatbesdd | ter cake
was wa hed. Lth two ggtlons of 50 acetqnltrlle and dri ed, upder

vacuum at & r@ hE 415U Fe BatTe’h 20 Oﬁldlﬂ%?’:ls PEEHEEH EYF TP sBREV T Rd t hat
the peéducimeen of iteapupallaor pintirspbaloredlby intsaredivosohnof, t he

amunkubbuRaRbes) t &hi;@a-ra&lta&w@rtolﬁ@ AeR6viand pankbieptar | yofavored if

i sopr gpanol |s Juse ace 35 of eto ‘the yse of
|soprg§8noﬁ‘l ‘or 7o e?ial%nho%tas coofsj,llo %ltsylfgﬁi‘%% V‘\%S‘Pe’édnb%ac'% e of the
propedstigrmeg fdyerah wND 260@@1089‘@1155@ 082 0068400684 5%mmeleial jinkage

bet weaksihehial aehidds¢ oxygen and t he 4-carbon of the quinazoline, instead

5 the desk&gd et hya%éf #henaxll gu{ml eg%aadmgf%sl%%en %Hr}_‘ger di scovered

at adj usti'ng e St W& °r éaCt T 6N ween
partl gareptoyr t?aom@h Py 2bandesepBd fapivkaipre, abét \WébFPEpHBQCTS and pH
4, suabtésnipbBonsMik| wi PRIEOtRet BRiTAG: ehet R re@&hgp@ or multiple Exanpl e 5

- Recr)gg%&; | Z tgeongioge%rrp d oLr;Sornrér)uLyabe%f%V%% ma he%f(eg%Pol ynor ph A

form or re o
React rieﬁagezs’reﬁln%| ogoﬂ}qr&eaﬁhpma}nﬁﬁqf pEFHOBiSt used alone may range

20 from about 1 ug/kg to about 100 mg/kg of body weight or more pexr
day. Interspecies scaling of dosages can be performed in a manner
known in the art, e.g., as disclosed in Mordenti et.al. , Pharmaceut.
Res., B8:1351 (1991). '

When in vivo administration of the death receptor agonist is

25 employed, normal dosage amounts may vary from about 10 ng/kg to up
to 100 mg/kg of mammal body welght or more per day, preferably
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.

30 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 discrders, that administration
targeting one organ or tisgsue, for example, may necessgsitate
delivery in a manner different £from that to another organ or

35 tissue. Those skilled in the art will understand that the dosage
of the death receptor agonist that must be administered will vary
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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wat er The followng materials were used in the conversion of polynorph
A (or m xtures of polynorphs A and B) to pol ynorph B of the conpound 15 of
formula 2: MaterialsQuantity Units Equival ent sNol unes Pol ynorph A (conp
2) 117. 6klo smsrogemisent 2B- et hanol 1881. 6L16 L/ kg Wat er 4FOrmbxboddokgo20 The
foll ow ng procedure is exenplary of procedures used, to,convert polynorph A
(or nixturested meehyaorqfhshd HHRELBYON ntBeRhEPSIBERt Wr%g%aln? cally stable
pol ynor ph. B of QTROHGL Afonbor SAlidody &dkd-Bekey o gt he23fol ynorph A (or
m xt Lﬁeeém%fn?ongl %prﬁz%s A and g) vere charg ggn@rapﬂlg?agmpm%d reaction
vesselceatygirder cFgBEGOF: 05 “8tnanol and 470.4 L wat ey ynder a nitrogen
at nosphanem Fhatt enperabur el aks vaditus tedPagireiay GQOFFS%?,‘) ®and the nixture
agi t at untik. t.ne i ds o di ssleveso The asehutioonmedd ebobed t o bet ween
%’Df’% 86 gé?“a’rirj% %%911 i

was
65 an c®an by filtration. Wth | Rodagitati on. the
sol ut Forfagasaten-t ABra cESELEN Y ﬁgga%%ﬁ$q§o L. | QWS 8y

and 60C Z“% O\éei;la IR%I mmtinme
of 2 LRuyeancbrddietpretiaplbatandssgrah@laredt oPI? hotPs A" s
tenperature. The mixtuse uasef Wiudier 1600i5edng . \Mcording to
2006/ 6%@%&’55%‘1‘}%?%6%% S

06/ 005459 pet ween 0_an Quel: fo g gHE  time of 4
hour spari cyiLan Aeed S  aPAT HFthim 6F %Wr?glu?% la;ﬁ%tﬁi S t, rature. The

sod | dgnd polaymes ph wBEkwer doksotmtaddtbyaf4erkt PRATOSRY WHSHedWTh at | east

100 L ZB?-et 2?”&?'/ :The seLids: et detasanineged,o then or ysrahet e pol ynor ph B
5 for BPof® (61 7-Bi 5( 2- met Roxyet h0) ), ul0azol - datle (Bavent.ion,
et hy nyephesiEye A @Bt odhl bFF & SUbStantial 1y free of the pol ynorph A

form sThesobafsnehirathed dfy stnhl s mrdelbie FERSHHEEIRPTAIT ‘hgnggeneous

pﬂ yn%?han% fzgé{rggtcg y%@:‘@ol%x%lea%'f Vﬁléxﬁtpi’h@emhyhprmng@lr% ffﬁgogeL hod
al l ows ‘for production o pol ynor p Ay mab | eas o by

wes ghebont § &8sePBFo6B9° /gAY ; anlaeESQ# Oﬁgﬁ:y wei ght , _at tJreast 95% by
wei ghtema@nthalechBaSGragesthpinerght FRaLereCo T WBPERY ¥t the pol ynor ph
A Tt s o be undarstesthd il :t Becurthods destr $tedatiérei Prare only
exenplary and are not i?%ended to exclude variations in the above 15

par amebers % FCafT DR B pr oducti on of pol ymorph B in varying

granul ationg and %g.gé;l@,la@&popcggag Je tABlideshaledtheorage, HndP?ng and

manuf act uring applicatiaons of t conpound, The sl dsndRbeeyaaeiam dri ed
atz0a t@?ﬂ»@i’%&%‘é bBf ofF55ESand the ?Ig%)pﬁt ant prgducé, was njb]lllr%g to provide
the polnsreapibuB ane usableniz@df bp madministraphPy iy pROBexXhi bits ah X-ray

IOOWderchi LH? ), Ogr&ﬁéht erhi haErRg agbat G0t erhetdtbepuzid Lexpress@d i n
degree 2 theta ng}r'oxitgggseirye 6.140msd2 ABivided?d, 185965220281 21. 10,

22 9g cytotoxic agen ‘
transferase imhibitors, angiogenesis inhibitors, and coyclin-

25 dependent kinase inhibitors which are known in the art and defined

further with particularity in Section I above.

Preparation and dosing schedules for chemotherapeutic agents

may be used according to manufacturers' instructions or as
determined empirically by the gkilled practitioner. Preparation
30 and dosing schedules for cuch chemotherapy are also described in

Chemotherapy Service Ed., M.C. DPerry, Williams & wilking,

Baltimore, MD (1992)}. The chemotherapeutic agent may precede, Or
follow administration of the Apo2lL variant, or may be given
simultaneously therewith.
35 Sometimes, it may be beneficial to alsc administer omne OF
more cytokines or growth inhibitory agent.
The death receptor agonists and EGFR inhibitors (and one or
more other therapies) may be administered concurrently

(simultaneously) or seguentially. In particular embodiments,
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24.46, 25.14 and 26.91. 25 Exanple 5 -Anal ysis of Apo2L/ TRAIL
receptor and EGFR expression in 11460 cell lines To exam ne the .
cell -surface expression of Apo2L/ TRAIL 30 receptors (DR4, DRS) and EGFR in

human noRygBRkhsdisNg cancer cell lines, the 11460 cell, ﬁ‘h}@%&éﬁ% ) was
anal yzed by FACE using nonocl onal antibodi es specific For Z(

41|1|6 Jaﬁﬁ/:r&iﬁ% alﬂalgﬁft%@)m m&&r&ﬁﬁT&J&léaéﬂ}rétek& %%éé@reln?mg EtCﬁR |;hg5
cel Il s_were either pretrea arcevamrax or alternative
recei Vodho pre e‘fc{rlglgfl%’eﬁoggw% %%taéiﬂuflﬁsrﬁ’ﬁg én&’rTﬁ% bar diagramin
Fi gur edwindstyaticat ef ath EGFRsiredbilver v eCepirthex prdsdimmt, eve| BEFR WO

2006/ @M&BQT{AJ%&%@J&@%&%@@@@%&@ mubatﬁﬁlealﬂC for 24 hours.

Di t s added.to the wells for the |ast 3 hours of
théélg gﬂ}o%rsg‘x?s?fg%gaﬁﬁ?eﬁ \AallslzllﬁoY’etsrc?eﬁ% %%n?]é%& usi"HGTE0RETS6- el |

f | uor baetimenwit higrcitettmont ata 536atua aathndTcssi@nmofii ta@@dnim The results
are emmegawvfegi%o% t&%%reegﬁgi%% 59%49_1;& &) FOr 4 gék analysis the

4- par anet er yrve fitting, program raph) was use e resul ts of
t he bFB‘&%%gﬁi AE shoiamine] gethy Affve 9T IEOEEELS GF
APO2LEFRAI kan Teay @aaamecbtfotohﬂimnammemrﬁﬁpmaés.on the grom h of 11460
Lygror xenogd aftgcid o x@n&&g&u\y(@rsuémJa%cgewéﬁwﬁy; guaéythwth 11460

non- snall 20, cancer cell ion cellsS per nouse ‘The
mce WETH ggonlsts and RGFR 1nh1b1tors useful in the treaé%ent of )

the disorders described herein comprises at least a container and
a label. BSuitable containers include, for example, bottles,
vials, syringes, and test tubes. The containers may be formed

15 from a variety of materials such as glass or plastic. The label
on, or associated with, the container indicates that the
formulation is used for treating the condition of choice. The
article of wmanufacture may further comprise a container comprising
a pharmaceutically-acceptable buffer, such as phosphate-buffered

20 saline, Ringer's solution, and dextrose solution. Tt wmay further
inciude other materizle degirable from a commercial and userx
standpoint, including other buffers, diluents, filters, needles,
syringes, and package inserts with instructions for use. The
article of manufacture way also comprisze a container with another

25 | active agent as described above.

The following examples are offered for illustrative purposes
only, and are not intended to limit the scope of the present
invention in any way.

All patent and literature references cited in the present

30 specification are hereby incorporated by reference in their

entirety.

EXAMPLES
Commercially available reagents referred to in the examples
35 were used according to manufacturer's instructions unless
otherwise indicated. The source of those cells identified in the
following examples, and throughout the specificationm, by ATCC
accesgion pumbers is the American Type Culture Collection,

Manassas, Virginia.
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Inc.), Apo2L.0 (Apo2L/TRAIL 114-281 of Fig. 1 (see 104:155-162 (1999)) or
6. Tunors in vehicle- and Tarcevam treat nent markedly del ayed tunor
growh. Wat is Cainedis: 1. A nethod of enhancing apoptosis in
one or NRY@G2ERHWBIsi an cancer cells, conprising exposi pOr/dEhddes#Ad cancer
cells in vitro, to a synergistic effective anmount of death receptor

agoni st and EGFR i nhi bitor, wherein said cancer cells are selected from

t he group consi sting of smal | - cel | | ung cancer ills non-smal |l cell |ung
cancer cekksmpieohon mapeeatiowl log, cewtmdcealt¢ENt2r* cel I's, and pancreatic
cancer cells. 2. The nethod of claim1, wherein said cells are

exposed sequentially to the death receptor agoni st and the EGFR inhibitor.
3. The rrgt hod of claim1, wherein said cells are exposed to the EGR

i nhi Gt prl or to being exposed to the death receptor agoni gf. 4,
The nethod of claim 10H/\,here| n said death receptor agonist cd
Apo2L/ TRAI L pgl yp 5. . The net hod of~glaPw 2
cel | s™ &% 8 Mineously ¥ e he EGFR “hhi bi t or th_e deat h

receptor agonl S 6. The Tethod of 2 '
aNoR4 agomEMFaﬁHB@bdy or QI%%(:é\(/gm st ant| body.

r ecepto \ag’anb i

7. The nethod of claim1, wherein said EGFR i nhiRit *ff%t he gener al
formul a | \GR3YM3)\P R4 RIN =31f
5 3 ' *

The following materials were used in the synthesis of the compound
of formula 4:

Materials Quantity  Units Equivalents/volumes
10 Compound of formula 3 88.0 kg 1 equivalent
Thionyl chloride g9.0 kg 2.5 eguivalents
Dimethylformamide 11 kg 0.5 egquivalent
methylene chloride 880.0 In 10 L/kg
50% NaOH soln as required L 1 eqguivalent
15 Heptane £80.0 L 10 L/kg

The following procedure is exemplary of the procedure to follow 1n

the synthesis of the formula 4 compound:

88.0 kg of the compound of formula 3, 880.0 L methylene chloride,
20 and 11.0 kg of dimethylformamide were charged to-a clean, dry,
glass~lined vessel under nitrogen atmosphere. g9 Kg of thionyl
chioride were added to the mix while it is maintained at a
temperature of a less than 30°C during the charge. The contents of
the reaction vessel were then heated for a minimum of Eive hours
25 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 sllowed to settle for a minimum

30 of thirty minutes. The layers were separated and the organlc layer
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wherein: X is halo or hydroxy; mis 1, 2, or 3; each Rl is independently
sel ected fromthe group consisting of hydrogen, hal o, hydroxy,
hydr oxyandno, carboxy, nitro, guanidino, ureido, cyano, trifluoronethyl,

and - (CiyoSehsRbdeyd €ne) -W (phenyl) wherein Wis a si %%Ir@sgﬁg/ﬁf{?@ S or

NH; or each Rl is independently selected fromR9 and
subst ivast edndynteyaed toVhéd e 1R Teluel byt eehdviom #HEYEEBRIp 5conS| sting of

cL mgﬁlbr]uli\g B8 L1 Qe Rohs a%wrt@iccémnr%@d Vi lati s YRS, Rs is

i's i ndepend er en or Q126 or
- 1s1RERE rem@%@nge‘fl%“&'wéan? r%ﬁ‘lﬁ B rii ‘?4%18959“ %EF?%T i°di no,
4 R6 piqa@reaamrd pytyedoniclazm] €8°y] Thé- pi/xumnwas yihen. C‘P‘@e‘i €2 al kyl ene)

%gg SR @aeawﬂ IBQ@QY&LIﬁ“gEQHMiate@Zf@ Aldi@myth and - (C1- C4

aI kylenet) H‘z— and_ Y iIs g?t ?Of wher EIrI;ld twh% aék‘yl noieties in
- ARuT, eS%Prléi BFP&%%SIOQI""E% Y EOT e BY oRes 6 FRT €8 Thal o

subst i 4arent Begtchet hEhealskoy i dsoifeirinesa i d@pom@? wghe dmved] énak e optional ly
substl‘;a[%%g BY: b QF 2 RQ 4&groups, and wherein the alkyl noieties of said

optional substituents are optlonally substituted by halo or RO, with the

proviso th te gtiachpdctadhie sanegalikon atom or
each 121 |2Etx|m‘8epzz‘rideEk y Sel g%?% %;a?:om NHSCC1:IIF22p , phthalimdo- ( C - 2

g%ni/l -aléF’ I sul fon m no, bgn ed? %%éﬁ égrﬁoggé(g%%go 3 -

X0 yrroPl oxo pyrrolidin I , and
Ru- (Czsm)esafﬂ@woy?am%lﬂﬁé?%i r?fR%dJr‘ﬁ“ §‘¥?§%‘E3é3cf BROPRHT 4™ R | -4
al kanogl -C(0)117, and -NR 6126 ; and wherein said -NHS021e
pht hal i m o- (Cl- C4- al kyl sul f onyl am no, 25benzam do, benzenesul f onyl am no,
- phepyldingi do, 2- Quantity Units Equivalents/Volumes
Compd 3 30.0 kg 1 equivalent
1s Thicnyl chloride 36.4 kg 3 eguivalents
Dimethylformamide 3.75 kg 0.5 eguivalent
methylene chloride 300 L 10 L/kg
50% NaOH soin as required L
Heptane 375 L 12.5 L/kg
20 Heptane {wash) 90 L 3 L/kg
Sodium Bicarbonate 64.2 Xg 7.5 equivalents

30.0 kg of the compound of formula 3, 300.C L methylene chloride,
and 3.75 kg of dimethylformamide were charged to a clean, dry,

25 glass-lined vessel under a nitrogen atmosaphere.

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
30 reaction mixture was cooled to 20-25°C and added slowly to a

atirred solution of sodium bicarbonate 64.2 kg and water 274L
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oxopyrrolidin-1-yl, 2, 5-dioxopyrrolidin-I-yt, and R10- (C2-C4)-

al kanoyl am no | e groups are optionally substituted by 1 or 2 substituents
i ndependently selected fromhalo, C -C4 al kyl, cyano, nethanesul fonyl and
C - C4 al kpxyoos/gédosr two Rl groups are taken' together pgiiskobdiossser bons to
which they are attached to forma 5-8 nenbered ring that includes 1 or 2
het er,g {t(gr)({rqlosgb@c;oeghgg RO epeandudl R meimtadredert dresey Lhary) ky|

. optiona éﬁlsubstl tut ed%% %gc,ﬁ.es%ggtééf%%@gé diddependeantl yased ected from

hal 010~ n|s Sreﬁ%&i Ehltls
i ndependentd yw sel wrmﬁﬁ% oﬁﬁ%}lﬂr]@gﬁﬁ?mﬁal%" g1~ al kyl, -NR6RS,
and @;- (4. 8l kQxYwrWgleLbsridae tat ki fteehete e:svegtysmnﬁtﬂ‘?, Yroups are

opt i ong% subst i tut ed by 1t ettkBdepandeotd.y TEel ect ed from
hél 0 aléPW%ﬁd:I“ké‘?fz S NS lm u%ﬁ %%Zbéﬁ%% d, Riis azi dg. 9§ = ethynyl)-Ri1

wher aisyeRs stes shyarapdnand @869%411&9‘""}5%’&“@%[:?“ SESETY uted by hydr oxy,
-O0R6,, Ar NB.%R%lume by z8moviiey Wethgrkref chlaide?, I WHerd ReRAE EGFR

i nhi b| for is £ th maining methylene
et hyﬁ'fﬁspﬁéﬁ% 5, 4? BRI WSS et R tlo °Z %u? nretlazol inamne, ¢z ana 9. The
net hoghlefiaé abrniZ, thhed’-t@lthl%%t‘r% rEG'«’F? N G ek S e YV 10. The

ffl%l hogh-af ﬁléh&kéuré/\ﬁ?&%rsetﬁersabdlé@&ziloTaAl B°Cj gver fir AGWEhRSSf t he
(0}

ypeptide of SEQ ID The."eihed péid disprd€:d wherein
sai d FEEPLATRAINCT Fa‘@%lﬂium 8F %lhggglhteh extracel | ul ar ]%(}IEEEELQ f the

pol ypeptiiderafiBE@NOrashed aith PP heRi@nfet KT Sraral m V\/ner ein said
deat h,LeceREPTwAYORLEa 115 anvépoil GTRA Lecp&PYpept i de var| ant havi ng at

| east _about 90% ami no acid sequence identity with the extracellular donain
of SEQ I D NQ n?gle 3 -prepadatilit oiethasbunfiscé aind 20{Steredi n sai d fragment
conpri ses am acids 114-281 of SEQ ID NO 1. 14. The met hod of

cI al m 12(jt Mherein said Apo2L/ TRAIL variant has at | east about 95% am no

att d %eequence identity with the extracellular domain of SEQ ID NO 1.

15. The met hod of claim 13, wherein gsaid Ago2L/1' RAIL fragment conprising
am no aci ds -281 of SEQNO 1 J s.|ioke Q,0neé or nore pol yet hyl ene

r?B'I ecul es. EA Of)ApOZL/ TRAI L andﬁ\E'C:f_R

for the man fure of9a Mrediéamént for - ‘treatingyCancesin a
cons MO =P yner gi sti cvefsiwet i ve a\m),th/OZL/ TRAIL and an

EGFR i tH: bi tor‘ﬁ@er ei negai d ApOZLLTRALL canpri ses am acf\'ds 14- 281 of
SEQ | ¥R or & fragnem=i1ser eof m‘ﬁ?{‘] i nduces~Ipopos m’r|1 oncijaL or nore
mamal i an cancer cells.é6 17. The use of claim ywherein said
Apo2L/ TRAIL and an EGFR inhibitor are to be adm nister eé si mul t aneousl y.

" The following materials were used in the synthesis of the compound

of formula 6, as intermediate, and the compound of formula 2:

20
Materials Quantity Units Equivalents/Volumes
Comp 5 61.1 kg 1.2 equivalents
Toluene 489 L 8 L/kg (WRT to comp 5)
NaOH pellets 4.5 kg 0.16 eguivalents

25 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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18. The use of claim 16, wherein said Apo2L/ TRAIL is to be adm nistered

prior to said EGR inhibitor 19. The use of claim 16, wherein said
EGFR i nhibitor is to be admnistered prior to said ApoZL/ThAIL 20
The yse_qﬁggmﬁm@mQG, wherein said cancer is sel ected ﬁcﬁmmﬁhamﬁ&gup
consisting of small-cell lung cancer, non-small cell |ung cancer, colon

cancef,..cokoFaGt al gapcer, amul pancr eatlizc LékacéRT to com 13) The use of

cl aim 20, wherein said cancer is colon cancer, col orectal cancer

smal | -cell lung cancer or non-snmall cell lung cancer. 22. The use of
claim 16, wherein said EGFR inhibitor is a conpound of the genéral formul a

X R?’:)-%eggﬁlowinl‘gggwééﬁuxé iS5 hakg19Fy deaxyproveldsrd  t2 fobkow8; each Rl is

i ndepen y se ted fromthe group consi st i
hydr oky , thyy BYRE8eEAENST %58&‘5‘)&%‘% crz%f‘poélﬁlg‘n? | %%tg%?%%%?gggéngal >

Lg@, Ijl a%ﬁpamahyf ’f_mdla(cl -C4 al kyl ene) - W (phenyl) wherein Wis a single
IE ;o S or NH or each R2 is independently selected fromR9 and Cl-C4
al kyl g8Ubsdy bt Rfulyady armpouher ai.5 R9 swlizal brdnsarife RRYES P8P

consisting_o& 126, -CMVR. .- R6, €40 . rNHORDn vO&L{L))

“YR 9FPREIE PCrEAGTTRE 1S3 e e)nc%éft'li 5hydr og ﬁ(tgj Rﬁg‘é‘?’cﬁ?”?’s e

- 0126 nbrroddRERENOSPRSFS %] dEEetEIT O pf P& G NO, *fror p%gTI no pyrrolidino,

3[ ES[ AL leylosbari dazobrd wiks, reRqyed @YK |LopE, ROyRs] Yy ’
ne R) , ek I G2

! é&%ﬁﬁ%&%é}%&éﬂ%&jﬁ%m’g%é ﬁqgkefsw %ﬂafaaaal to GRifdanl kenyl , and

1001 et (oRste <GRe Brik RAPEaRE oE) ALy Sufor T IELen by

reaction mixture was then heated at reflux temperature, returning

distillates to pot, until the reaction was complete. The mixture
was then cooled to between 20 to 25°C, at which time a slurry of
15 40.0 L toluene and 0.5 kg filteraid was charged to the reaction
mixture and the mixture was agitated for ten to fifteen minutes.
The resultant material was filtered to remove filteraid, and the

cake is washed with 30 L tolueme (compound of formula 6).

The filtrate (compound of formula 6) was placed in a clean, dry

20 reaction vessel under nitrogen atmosphere, and 90.8 kg of the
compound of formula 4 was charged into the reaction vegsel
together with 732 L acetonitrile. The reaction vessel was heated
to refiux temperature and well agitated. Agitator speed was
lowered when heavy solids appear. When the reaction was complete,

25 the contents of reaction vessel were cooled to between to 25°C over
three to four 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

30 with two portions of 50 L acetonitrile and dried under vacuum at a

temperature between 40 and 45°C.

Tt 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 isopropancl is used in place
35 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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one to three halo substituents and the al kyl noieties in R9, -OR and
-NR6R6 are optionally substituted by 1 or 2 R9 groups, and wherein the

al kyl nmoieties of said optional . substituents are optionally substituted
by hal o ofoRBsewokdh 15t he proviso that two heter Oatonﬁrc%hﬁz@%osﬁéé ached to
the sane carbon atom or each R2 is independently selected from -NRSOge,
pht hal dthedol (xG2ge Cddtvadekyt sel | flookbhin merygbe mmant-8o, 4 vegrkencfuftbenyl am no,
3- phenvlurel 4o, 2:9%2RYLEolididdsls i etRyRydigheapy rduhicdindrdyy! , 20and

R'- (C2- g- aj[ ar’no;g/?am no wher ei nslr2293i SY§%| epgliéed fromhalo, -Oe, C2-C4
al kanayl oxy,, - C( rand - N ; gLel N sakd.g WaSPRde,

pht hal%/tm 8%-}2??11- %%lfefy?gﬁf?‘%%ﬁ%a%ﬁ%%,a\ﬁgenzaﬂn% do enzenesul f anyl am no,

3- phergagképrico Petvsaspyhr ol %l ®H 7y|Parsisulamd¥oBsrreiy 8Fn? 1388 | and | e&
(C2- CA)u 5, 2bat kangyl anibaews2n @itops @i pEpt j onehl ys sbsti vitled by 1 or 2
substituents .i.ndepend gd fromhalo, CL-C4 alkyl, cyano,

nmet hanleméjurlof’%n%ﬁe gﬁﬁe é’%{]&ga?%%%% or two Rl groups are taken together with
the carbons to which they are attached to forma 5-8 nenbered ring that
includes 1 or 2 30heteroatons selected fromO, S and N, R2 i s hydrogen or

Cl1-05 al kyl optionally substituted by to 3 substituents.jnd dently
sel ected f rioRERLE & "Cé?fﬁyﬁa%gi’(ﬁ?tl-onN F%‘?mpé)%g-gofl ml;QZtLa 2 QWE%%?S 1 or 2
and eatdy B8 i Holgepeptdentbymset ecmégtineo ot pelvogsnts I5RALEE) HPdr oxy,
CL-oC6 alk¥brpr MPQera@pd)Cl- C4 al koxy, wherein the alkyl noieties of said R3

groups are optionally substituted by 1 to 3 substituents independently
sel ected ft&i%;in hal o, Cl-Ca al koxy, -NR6R6, and -802R, and, R4 is azido or
-Ri1

-(ethynyl wherein |l e is hydrogen or Cl1-C6 al kyl optionally
substituted by hydroxy, -O0R6, obpNRERS. 23. The use of claim 16,
wherei n sai d GEER LR bitor_Ls KE (3- . Polymorph B

et hynyl pheny1) -6, 7-bi s( 2- net hoxyet quxy) - 4- qui nazol i nam ne. 24. The
use of claim 16, wherein said EGFR I'nhibitor is Tarceval . m 25. A use

of a death receptor agoni st antibody.and an EGFR.inhipitaor for. the

manuf a%‘?%#@lﬁ?w’élgnﬁﬁ?%‘éﬁ‘?éﬁt YER? 19°8atT ny td Ié‘éerrsllﬁnaoﬁé)ﬁ%f“ ?%%%‘si sting of
a synetqi stiktusis eft bykymmpbat 2 cindd8at o medeprorh Fgohi she SATPHBYY and an
EGER i ghidj 4.0, herein said agonist antibody induces apoptosis in one or

nore mamral i an cancer cells. 26. The use of claim 25 wherein said
deat h ERLOL agoni st i sgggn@{gij RRes Of e @dlitvka1 DRANa6eRRE or nonocl onal
ant i body. 27. The use of cl'aim 25 wherein said cancer cells are

E)ég%sieg%fly%ioia{?dﬁﬁ%@%g%)sti G 8ffectiye amunt.af.gdralh receptor agonist and

2B-ethancl 1881.6 L i6 L/kg
Watexr 470.4 L 4 L/kg

20 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, dxry, reaction vessel together 1881.6 L
25 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 soclution was further cooled to between 50 and 60°C
30 over a minimum time of 2 hours and the precipitate was granulated

for 2 hours at this temperature. The mixture was furtherx cooled to
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28. The use of claim 26 wherein said death receptor [ [ [ [
anti body or a humani zed anti body. 29. Thepuge gptlﬂbg?% IZZ %ZPL{T}” :
said death receptor antibody is a human anti body. 30. The use of

cl ai m 25whaendesai d deat h receptor agoni st i s an anpdioshsocmdssh
cross-reacts with nore than one Apo-2 ligand rec The use

or..
of clpétme2hn vwherdkishc saed Taiedruedhme af ¢t dETBA %rgd{']gé?n%]eaﬁeg gcol orect al
cancef gc&l:ls. §f@| nggg latl aﬂgg Qﬁlﬁ@@faﬁiﬁdd sThe spandsmiddlysersh Bhng cancer

cells.
canceWe’é%lllsé’lﬁ‘Be‘Brli’éf g’r U%Fgcn Kol waSP? %E{l{tgreét clgggglﬁmg %pos%l r]'gll'htehﬁse of
cI ai me@Barddir.t imes anampmveamgdempﬁg %m@ecerr%t%qm%l’ﬁaoﬁ%yf“%l’h ' 34. The

of, %Lac!fm[%GvVﬂl%r(%rﬁlet&l%b@e%cya&ﬁimlhas ~L1BDRS-r ecept or bi ndi

af ini € 108 M1 Th f P L

i DPERFERTRFDETRTE R S L 110 Gentach Tho, <1205
METHOBSL ko gl NG PEATHL RECERTORHERF S 1S AREF ETEROINET Bl TORS <1305 P2101

PCT <%@sta§§1¥1i§) %mgé&eﬂﬂl?oﬂﬁﬂﬁpQZB 1801wl 60Psithle? T0Tatliveid > 281 <212>
Leu athe @q]ly%glrgl'?fls%gi%< 'qu > st Bl a%gwworh@£ocﬁ&1¥ﬁl ofldn Gy Gy Pro Set
10 polymorph B in an amount at least 70% by weight, at least 80% by
weight, at least 90% by weight, at least 95% by weight, and at
least 98% by weight relative to the weight of the polymorph A. It
is to be understood that the methods described herein are only
exemplary and are not intended to exclude variations in the above
15 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
20 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.

25

Example 5 -Analysis of Apo2IL/TRAIL receptor and EGFR
expression in H460 cell lines
To examine the cell-surface expression of ApoZL/TRAIL
30 receptors (DR4, DR5) and EGFR in human non-small lung cancer cell
lines, the H460 cell Iline (aTCcC) was analyzed by FACS using
monoclonal antibodies specific for DR4 (mAb 4H6.17.8; ATCC HB-
1245%5), DR5 (mAb 3H3.14.5; ER-12534), and EGFR. The cells were
either pretreated with Tarceva™ , Taxol®, or alternatively
35 received no pretreatment, as indicated in Figure 4. The bar
diagram in Figure 4 illustrates the respective receptor expression

levels.
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Cys
Al a
Lys
Tyr
Lys
Gn
Len
Thr
du
Ser
Val

10

15

20

25

Val Len Ile Val Ile Pile Tilt Val Len L '

: _ en Gn Set Le
¥al -S|_I|t Tyr Val Tyr Pile Thr Asn G n Len Lys G n I\/le'tJ %Zoig%@?ﬂ X?l
T?/r )e;';) Lys Set Gy Ile Ala Cys Pile Leu Lys G n 505560 Asp Asp SetIO
Trp ¥ nzoﬁg;gggﬁgn Asp G n Gn Set Met Asn Set 65707ecPuseoddamsitsp G n Val
GipT' en Arg G n Len Val Arg Lys 808590 Met |le Len Tilt Set
Valn AEchm 1 cSetffieets Vil 2BCRLOREYS 1BAFT 2Ly s G "n"“élﬁa%ré‘%‘ Ile Set Pro
&§§aé‘§“’w’§ ree? g%ﬁﬂgr’lr t@ig%ixl%iﬁazﬁa Aigr¥al Ala Ala His Ile Thr Qy
Lys Asarish difjupiogsyofyd4efaor %%(5} :G?gziseéﬁldgg%3% Q:eg'ig vy
Goprhisebain BhlwelleniSate t550601652Pa% (Fancrps: LE&EA?%E%%_ GS§X-C§ ﬁr Eeu

e Hs G
of Apo—zciféakgs(é%ﬂﬁo acids 114-281, described in PCT US00/17579)
The

and Tarceva™ were tested, as described in Figures 5A-5D.

plates were incubated at 37° C for 24 hours. AlamarBlue (Trek

Inc.) was addad to the wells for the last 3

Diagnostic Systems,
Fluorescence was read using

hours of the 24 hours incubation time.

a 96-well fluorometer with excitation at 530 nm and emission of

590 nm. The results are expressed in relative fluorescence units

{(RFU) . For data analysis the 4-parameter curve fitting program

{Kaleidagraph) was used.

The results of the biloassays are shown in Figs. BA-5D.

Example 7- Effect of Apo2L/TRAIL, Tarceval,6 O combination

tment on the growth of H460 tumor xenografts in vivo

trea
Mice were injected subcutanecusly with H460 non-small lung
cancer cells (ATCC) (5 million cells pexr mouse) . The mice wexre

then divided into 6 study groups (6 mice per group) and treated

Tarceva™ (Genentech, Imc.), Apo2L.0 (Apo2L/TRATL
ting of amino acids 1314-281 of Fig. 1 (see
i04:155-162 (1999})} or

with -wvehicle,
polypeptide consis
nshkenazi et al., J. Clin. ZInvest.,

combinations thereol, as provided in Figure 6.
Apo2L/TRAIL and Tarceva

Tumors in vehicle-

treated mice grew rapidly. while

treatment markedly delayed tumor growth.
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170175180 Pile Tyr Tyr Ile Tyr Set Gn Tilt Tyr Pile Arg Pile Gn Gn Gn
185190195 Ile Lys Qu Asn Tilt Lys Asn Asp Lys G n Met Val Gn Tyr-lle
200205210 Tyr Lys Tyr Tilt Sex- Tyr Pro Asp Pro Ile Len Len Met Lys Set
215220225 Ala Arg Mh Ser Cys Trp Ser Lys Asp Ala Qu Tyr Ay Leu Tyr

23023524§ﬂ8€r élle Té.r_ Gn dy '"fly Ile Phe Au Leu Lys Gu Asn Asp Arg
2452502 4 *Ser Val Thr Asn (flu His Leu Ile Asp Met Asp Hi s
260265270 G u Ala Ser The Phe Ay Al a Phe Leu Val Gy 275280 <210> 2 <211>
1042 <212> DNp ﬁ%@ﬁo%@nﬁﬁﬂn@%oﬁ%@gﬁn one or more mammalian cancer cells,

comprising exposing mammalian cancer cells in vitro, to a synergistic effective

amount of death receptor agonist and EGFR inhibitor, wherein said cancer cells are

selected from the group consisting of small-cell lung cancer cells, non-small cell lung

cancer cells, colon cancer cells, colorectal cancer cells, and pancreatic cancer cells.

2. The method of claim I, wherein said cells are exposed sequentially to the
death receptor agonist and the EGFR inhibitor.

3. The method of claim 1, wherein said cells are exposed to the EGFR
inhibitor prior to being exposed to the death receptor agonist.

4, The method of claim 1, wherein said death receptor agonist comprises
Apo2L/TRAIL polypeptide.

5. The method of claim 1, wherein said cells are exposed simultaneously to
the EGFR inhibitor and the death receptor agonist.

6. The method of claim 1, wherein said death receptor agonist is a DR4
agonist antibody or DRS agonist antibody.

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

formula I
Z |
- —ﬂ—(R3)n
YT SN
ROYM—- )
P
7 N
I
wherein;
X is halo or hydroxy;

mis 1,2, or3;
each R' is independently selected from the group consisting of
hydrogen, halo, hydroxy, hydroxyamino, carboxy, nitro,
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<221> Unsure <222> 447 <223> Unknown base <400> 2 tttectcact ctgcctggct
t ggaggtcca atcttcacag ctttaccaac ttgcttgttt gagagtatga cgttagaaag
aagaaad¥@ 200a98tgcag ttot ccaaac gggaat cat c aat ggt gaaeCTAsasesmoE459
aacaaatggt ttgttgatga tggactotat acagaatttt gaagccagtt aaaagcaata
gact at aagmagadinac ageigogoegaescC trgel cotaragagchaaagee clEpaaagaa

t atatt .ctcacat aac t ccaggaat g ‘aaggagt ggg
oot cat e Lyt dagfraater Mkes A0HE § Finaieablnd: o1 & prordia

ttttc C .gcctcapaagt _gaat agagaa agtcagactc agcctgggac gtctctctgt
aga?ﬁg‘gl%%%\ Rgafﬁa’c“}ﬁ’lené?ﬁﬁyéaﬁ cggdctrer gy esdceehaglingggaccaga

aaaaggct subsgat thweald by t:ga&a,aagggeaggT%a'{sagaléggg@a%aﬁc,ﬁ;g?agf&aga;g% g% .

a aal. . acaaatgagc cttttta 6 a 7 ggaa
%gggg? gcg%néfeétglc gétg gaRc;aété) afctq téqtéz a t’ggéé%gs'aﬁ ' c'aa"@cdﬁggaccatt

t gagagaafyriRadyaadc a¥§ug Rl gonda-Cgadéydct R titst adependagagaacaca

caagt t at Bgat@ght baany. al't  gaget Lopethoajass gggtfgcstﬁqaec%tstgt gaggat -
cagt gacc o0, atggctatga 100 gctgatcgtg 150 Citacgtgta aaadgtggca 2
caat gacgﬁgp%”?)’éia ¢ gPeERRR TS0 PYFEeRHRC A doRapfiRanseag- U5 acacat t gt ¢ SO0

at aaact cthid&bdlgdagli ghasAddntttel I ccay Ggg ﬁ&g@gﬁgﬁp@%ﬁ% tg?;ggi ?; ? 750
at gcaga a at c caf _ ct ggaaaga
101080 g%ﬁ%tg t't ngggg’a (‘:?’?l §'gg%%£aa alcc’a%éagha?&%gaggaa ©42X%N¥0> 3 <211>
468 <212§ﬂpﬁpn@2§3@)%‘ﬁ6; s @1d.5<800803 or SO;; wherein the alkyl
moieties in R°, -OR® 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*

15 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

carborn atom;

or each R' is independently selected from -NHSO,R®, phthalimido- (C,-

20 C4) —alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-
phenylureido, 2- oxopyrrolidin— 1-y1l, 2,5-dioxopyrrolidin-1-yi1,
and RY-{C,-C,) -alkanoylamino wherein R is selected from
halo, -OR®, C,-C, alkanoyloxy, -C{0}R’, and -NR°E®; and wherein
saild -NHSO,R®, phthalimido-(C,-Cs~alkylsulfonylamino,

25 benzamido, benzenesulfonylamino, 3-phenylureido, 2-
oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-yl, and RY®-(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;

30 oxr 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;-Cs alkyl optionally substituted by 1 to 3
substituents independently selected from hale, C;-C; alkoxy, -
35 ~ NR°R®, and -S0,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
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Met Ala Pro Pro Pro Ala My Val H's Leu Ay Ala Phe Len Al a 151015 Val Thr
Pro Asn Pro Ay Ser Ala Ala Ser Ay Thr Gn Ala Ala 202530 Ala Ala Tin- -
Pro Ser Lys Val Trp (fly Ser Ser Ala Ay Arg Ile 354045 Gn Pro Mgy Ay dy
Gy Arg Ay Ala Len Pro Thr Ser Met Ay 505560 Gn Hs Gy Pro Ser Ala Arg

Ala Arg Ala @éﬁ -2 Pr ; s 1,.n2Ala Ser Pro
My LengArg VSF% I E@%&é%égggdﬁ%é%gfgéﬂ%%lggﬁb@ﬁ e%;g?(?éf; Val Len Len
G n Val Val PsepstiBreosindepsadendarselarigd Araan o, €1-€4 Blkox.edR-RS andp G n Ser
lle Gy Thr 1&0Ip5d0 G n Gn Trp Gn H's Ser Pro Len Ay Gn Leu Cys Pro

Pro Gy 125130135 Ser His Arg Ser Gn Arg Pro Ay Ala Cys Asn My Cys Thr

G n 140145150 Gy Val Gy [Tyr Thr Asia Ala Ser Asn Asn Len Phe Ala Cys Len
R is azido or -(ethynyl)-R" " ‘wherein R is hydrogen or C;-Cg alkyl optionally

substituted by hydroxy, -OR®, or -NR°R®.

8. The method of claim 7, wherein said EGFR inhibitor is N-(3-
ethynylphenyl}-6,7-bis(2-methoxyethoxy)-4-quinazolinamine.

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 Apo2Ll/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
ApoiLfTRAIL polypeptide variant having at least about 90% amino acid sequence
identity with the extracellular domain of SEQ 1D 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 use of Apo2L/TRAIL and an EGFR inhibitor for the manufacture of a
medicament for treating cancer in a mammal, consisting of a synergistic effective
amount of Apo2l/TRAIL and an EGFR inhibitor, wherein said Apo2L/TRAIL
comprises amino acids 114-281 of SEQ ID NO:1 or a fragment thereof which
induces apoptosis in one or more mammalian cancer cells.
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155160165 Pro Cys Thr Ala Cys Lys Ser Asp Gn Gn Gn My Ser Pro Cys
170175180 Thr Thr Tin- My Asn Thr Ala Cys G n Cys Lys Pro Ay Thr Phe
185190195 My WMh Asp Mh Ser Ala Gu Met Cys My Lys Cys Ser Thr Ay

200205210 Cys Pro Arg Gy Met Val Lys Val Lys Asp Cys Thr Pro Trp Ser

215220225 Asp I | i,en His,lien lle
730235240 11 1 Uafhe Y8 of¥fints, Phabret S FRo AETRA. 4o R ECHHR Tipnr®,
24525025@6M e yéhinistered iulahepgly. Oys Cys Ile Ay Ser Ay Cys Ay Qy-
260265270 Asp Pro Lys Cys Met Asp Arg Val Cys Phe Trp My Len Ay Len

275280285 Len Ar&hGIy Pro Ay Ala Qu Asp Asn Ala H's Asn Qu Ile Leu
290295300 Ser lsAbauge aEplaime r1 6Léﬁieisafr st rAMé/WHS@xtO@%a@WIS@Tﬂd Met
prior to said EGFR inhibitor

19. The use of claim 16, wherein said EGFR inhibitor is to be
administered prior to said Apo2L/TRAIL.

20. The use of claim 16, wherein said cancer is selected from the group
consisting of small-cell lung cancer, non-small cell lung cancer, colon cancer,

colorectal cancer, and pancreatic cancer.

21. The use of claim 20, wherein said cancer is colon cancer, colorectal

cancer, small-cell lung cancer or non-small cell lung cancer.

22.  The use of claim 16, wherein said EGFR inhibitor is a compound of

the general formula [:
=
a A I
~n AN \R“
T N
(RYmM—r- )
A N/
I
wherein:
X is halo or hydroxy;

mis1, 2 or3;

each R' is independently selected from the group consisting of hydrogen, halo,
hydroxy, hydroxyamino, carboxy, nitro, guanidino, ureido, cyano,
trifluoromethyl, and -(C, -C,4 alkylene)-W-(phenyl} wherein W is a single
bond, O, S or NH;
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305310315 G n Ser Gn Gn Pro Ala Asp Leu Thr Ay Val Thr Val G n Bar
3203253%%%56) Gn Ala Gn Cys Leu Len &y Pro Ala & %ﬂ y
3353403 %}n Arg Arg Arg Len Len Val Pro Ala Asn g?"’ﬁ%‘gﬂ; p5 ro
350355360, Thy .G n Thr Len Phe Ala,Asn Ile Val
3052703551 P 18nEnIgPnSERET P HEREET, TR REroR 5o oL Acp Len Thr
38038539@ubgsiAstedShy kivends pﬂhéa}el\thsﬁig dld]zec@le;l ihomAthae @rpubro Ay
39540040 G RIYr_dpsa en S s Thr Ay
41041542% ﬁ‘%gsﬁgﬁg a S'excﬁ% ﬂ@ﬁ EF‘h Len LLﬂgh ﬁén égh Arg Net
425430435)@1@ GRre} g YR s BRl 45195 alkyk: R el@wdmyn@@at%n Val Asp

%4044545Q, Babgbh Yol ¥8; Rt 1kl 85 TYorEeHr GNRASP; @ Y sTBE1&E Do oM a Val

455460465 6
piperidino, morpholino, pyrrolidino, 4-R°-piperazin-l-yl,

imidazol-1-yl, 4-pyridon-i-yl, -(C; -C, alkylene} (CO2H),
phenoxy, phenyl, phenylsulfanyl, C,-C, alkenyl, and - (C,-C,
alkylene)C{O)NR°R®; and Y is 8, SO, or S0,; wherein the alkyl
10 " moieties in R®, -OR® and -NR°R® are optionally substituted by
one to three halo substituents and the alkyl moieties in R®,
-OR® and -NR°R® are optionally substituted by 1 or 2 R®
groups, and wherein the alkyl moieties of said optiomal
substituents are optionally substituted by halo or R®, with
15 the provisc that two heterocatoms are not attached to the same

carbon atom;

or each R' is independently selected from -NHSO,R®, phthalimido- (Ci-

C,) ~alkylsulfonylamine, benzamido, benzenesulfonylaminc, 3-

phenylureido, 2-oxopyrrolidin-1-vl, 2,5-dioxopyrrolidin-i-vyi,
20 and RY°- (C,-C,) ~alkanoylamino wherein R!® is selected from
halec, -OR®, (,-C; alkanoyloxy, -C(O)R’, and -NR°R®; and wherein
said -NHSO,R®, phthalimido- (C;-Cy~alkylsulfonylamino,
benzamido, benzenesulfonylamino, 3-phenylureido, 2-
oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-l-yl, and R®-{C,-C,)~
25 alkanoylamino R' groups are optionally substituted by 1 or 2
substituents independently selected from halo, C;-C; alkyl,
cyané, nethanesulfonyl 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

30 hetercatomg selected from ¢, S and N;

R? is hydrogen or C,-Cs 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,
35 halo, hydroxy, Ci-Ce¢ alkyl, -NR°R®, and C,-C, alkoxy, wherein
the alkyl moieties of said R’ groups are optionally
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Sex Len G n <210> 4 <211> 1407 <212> DNA <213> Honp sapi ens <400> 4
at ggcgccac caccagctag agtacatcta ggtgcgttcc tggcagtgac 50 tccgaatccc
gggagcgcag ccagcaaagt gtggggctct ggccgaggag cgctccctac ggcccgggea
gggcgcgecc ctcggetccg ggtccacaag ctgcaggtcg tacctagcecto aattggcaca

ttcaagt
2got goasee aacgﬁgé%%@%yé § St b heri et L e e % Sukacgg

ttgtcgtcgt at gﬂitaxaa{I*éR tggigﬁsga@ agkggccacac 100 acgaggcggg 150 ccagtgcccg
200 gaagccagcc 250 cggggtcctg 300 aattggcaca 350 ttgtgtccac 400 WO

2006/ 089Q415P USZ tctc gat gt tt t acagctt gt ggaacacagc
gctgagatgtg’ga%rca%gggﬁ g) ca eéﬂggg %ﬁentoﬁ ig%‘i% ¥t acg

agcaacgcag ccag]:gugxt@bbyclamhnggtﬁl{ odrgBIRJRE.t ¢ etttgacaag t gaggcagct
acagcaggcc caaaactgga ggat ggaaga tctggaaagt ggagtga 140 tagatcagaa

t ca at gt cagt gc gecggaagtg t.gt cct acataatata
fogt gact gt gattooallt Seogborady L6: dgsraresalabark: ganivndsancy-
cagcaaat efhymil Pmﬁafc&-bgigbmmmma@gggahgzolmﬁagcct gagacat gca

tcatctactt
24. The use of claim 16, whercin said EGFR inhibitor is Tarceva™

25. A use of a death receptor agonist antibody and an EGFR inhibitor for
the manufacture of a medicament for treating cancer in a mammal, consisting of a
synergistic effective amount of death receptor agonist antibody and an EGFR
inhibitor, wherein said agonist antibody induces apoptosis in one or more
mammalian cancer cells.

26. The use of claim 25 wherein said death receptor agonist is an anti-DRS or
anti-DR4 receptor monoclonal antibody.
27. The use of claim 25 wherein said cancer cells are exposed to said

synergistic effective amount of death receptor agonist and EGFR inhibitor ir vivo.

28. The use of claim 26 wherein said death receptor antibody is a chimeric
antibody or a humanized antibody.

29. The use of claim 26 wherein said death receptor antibody is a human
antibody.

30. The use of claim 25 wherein said death receptor agonist is an antibody
which cross-reacts with more than one Apo-2 ligand receptor.

31. The use of claim 25 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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7 cgtcctggag ttccaacaat aagaagagag aaaccaggaa cagcacaggg ggagt gacat
tgggtgattt gctgattgtc gcatggacag gctgaggaca cactttcgtc caggtgtcac
gcagaagctg tgctgacccc tcgtgocctt aaaaatgaga cttgtatgca cgatccacac
aaagagaaga agaagatggc cctgtaaccg gtgcacagag 450 ttgtttgctt gcctcccatg 500
aagt ccctge a ! hEaR ekpdsingBR0 cAeFGIRIG At 99t caa
650 cgagt gt gf’gfgg%%%%g%%l%% tggtg?%%lglg%ﬁgtt%gt tggttgtc750 tgttgt?gca

t ogget caggreamowdgnbibyort agenfgcget t gg 850 at gct cacaa cgagattctg 900

t ct gagcagc aaat ggaaag 950 tgtacagtcc ccaggggagg 1000 aagggtetca gaggaggagg
1050 actgagactc, tgatgctgtt 11Q0 tgactcct, accagectcg, 1150..t cgat gt ggt
cagagct ggt 12@0@?&&‘?@5&‘3@’5"%@%‘68&% E%fﬁpﬁ%ggegms qg&&‘t?usgt&ﬁql@tb“gba 1300
ttcaggacct cttggtggac 1350 acaggctctg ccgtgtcctt 1400 <210> 5 <211> 411
<212> PRT <2 no_ sapi.ens,<400> 5. i n.. G n, Ar in Asn Ala Pro
Ala Ala Ser ?@ﬁ%luﬁe 5@@%% I8 S%&E’tﬁf%m‘&"%y B{%()Q}&Eg%ﬁég%'&r g Gn Ala
Arg Ay Hihéing\aﬁ‘uﬂymfzoﬁwbtﬂyzkﬁ Arg Val Pro Lys Thr Len Val Len Val Val
Ala Ala Val 354045 Leu Len Len Val Ser Ala Qu Ser Ala Len Ile Thr Gn Gn

Asp 505550 Len Ala Pro Gn Gn Arg Ala Ala Pro Gn G n Lys Arg Ser Ser
657075 Pro Ser Gn Ay Len Cys Pro Pro Ay Hs Hs Ile Ser Gn Asp

35. The use of claim 25 wherein said EGFR inhibitor is Tarceva ™.
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808590 Gy My Asp Cys Ile Ser Cys Lys Tyr Gy G n Asp Tyr Ser Thr 95100105
H's Trp Asn Asp Len Len Phe Cys Len Arg Cys Thr My Cys Asp 110115120 Ser
Gy Gn Val Gn Len Ser Pro Cys Thr Thr Thr Mg Asn Thr 125130135. Val Cys
G n Cys Gvo2acwss@isy Thr Phe Mg G n Qu Asp Ser Pro 140t4hbodeasasoNet Cys
Arg Lys Cys Mg Thr Ay Cys Pro Mg Ay Met Val 155160165 Lys Val Ay Asp
Cys Thr Pro Trp Ser Asp lle Gn s.Val. H's 170175180 Lys G n Ser Ay lle
lle Ile Ay Val Thr val Ala %"é‘e%? L%/ggimfsslgol% Len lie Val Ala Val Pile
Val oymslesmetesonl emelen Trp Lys Lys 200205210 Val Len Pro Tyr Len Lys Gy
Ile s Ser Ay Ay Ay Gy Asp 215220225 Pro G n My Val Asp My Ser Ser

G n OPI’%ET@) RF S@\Iﬁ D #?ﬁ@%ﬁg@ ﬁONISTS AND EGFR INHIBITORS

<130> P2101 PCT

<140> US 11/061,258
«<141> 2005-02-18

<160> 6

<210> 1

<211 281

<212> PRT

<213> Homo sapiens

<2400> 1
Met Ala Met Met Glu Val Gln Gly Gly Pro Ser Leu Gly Gin Thr
1 5 10 i5

Cys Val Leu Ile Val Ile Phe Thr Val Leu Leu Gln Ser Leu Cys
20 25 30

Val ala Val Thy Tyr Val Tyr Phe Thr Asn Glu Leu Lys @ln Met
35 40 45

Gln Asp Lys Tyr Ser Liys Ser Gly Ile Ala Cys Phe Leu Liys Glu
50 55 60

Asp Asp Ser Tyr Trp Asp Pro Asn Asp Glu Glu Ser Met Asn Ser
g5 70 75

Pro Cys Trp Gln Val Lys Trp Gln Leu Avg Gln Leu Val Arg Lys
. 80 85 80

Met Ile Leu Arg Thr Ser Glu Glu Thr Ile Ser Thr Vval Gin Glu
85 100 105

Lys Gln Gln Asn Ile Ser Pro Leu Val Arg Glu Arg Gly Pro Gln
110 115 120

Arg Val Ala Ala His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr
125 130 135

Leu Ser Ser Pro Asn Ser Livs Asn Glu Lys Ala Leu Gly Arg Lys
140 145 150

Ile Asn Sexr Trp Glu Ser Ser Arg Ser Gly His Ser Phe Leu Ser
155 160 165

Asn Leu His Leu Arg Asn Gly Glu Leu Val Ile His @Glu Liys Gly
170 175 180

Phe Tyr Tyr Ile Tyr Ser Gln Thr Tyr Phe Arg Phe Gln Glu Glu
i85 190 195

Ile Lys Glu Asa Thr Lys Asn Asp Lys Gln Met Val @in Tyr Ile
204 205 210

Tyr Lys Tyr Thr Ser Tyr Pro Asp Pro Ile Leu Leu Met Lys Sex
218 220 225



Asn Val Len Asn Gn Ile Val Ser Ile Len Gn Pro Tilt Gn Val 245250255 Pro
Gndn Gn Mt Au Val Gn Gn Pro Ala Gn Pro Thr Ay .260265270 Val Asn
Met Len Ser Pro Ay Gn Ser Gn Hs Len Len Gn Pro 275280285 Ala G n Al a
G n My S&O0 Woe08WisSMg Arg Len Len Val Pro Al a 29029530BCPRERG/WS4EPyY Asp Pro
Thr G n Thr Len Mg G n Cys Pile Asp Asp 305310315 Pile Ala Asp Len Val Pro
Pil e Asp rberastrgerGeyt PHO skemiWbAsMy132032533 vl ys: bgpt Gy Leu Met Asp Asn
Gn lle Lys Val Alaédys Ala G n 338340345 Ala Ala @&y His My. Asp Thr Len

Tyr T t Ile L 50355360 _Val s Thr Glyl\/gAspAIaSer
val nggrﬁ '{ eglsAEé? §é23§’6 %J? g@éLK%ﬁﬂé n"TX‘TEi Jd¥n dy Gn Arg Len Ala
Lys G n Lys IIe G n 380385390

Ile Phe Val Ser Val Thr Asn Glu His Leu Ile Asp Met Asp His

260

265

Glu Ala Ser Phe Phe Gly Ala Phe Leu Val Gly

<210> 2

<211»> 1042
«<212> DNA
<213>

<220>
<221>
<222
<223>

447
<400> 2
tttectecact
ctgectgget
tggaggtceca
atctteacag
ctttaccaac
ttgettgttt
gagagtatga
cgttagaaag
aagaaaagca
agagtagcag
ttetecaaace
gggaatcate
aatggtgaac
aacatacttt
aécaaatggt
ttgttgataa
tggactetat
acagaatttt
gaagocagtt

aaaagcaata

275

Homo sapiens

Unsure

Unknown base

gactatazaa
gacttacagc
ggggggacac
tgetcctgea
gagctgaage
cttaaaagaa
acagccoectyg
atgsttttga
aczaaatatt
ctecacataac
tcecaagaatyg
aaggagtgdy
tggteatcoca
cgatttcagy
ccaatatatt
aaagtgctag
tocatetato
tgtttetgta
ttttegggge

acctcazagt

gaatagagaa
agtcagactc
agcctgggac
gtctctetgt
agatgecagga
gatgacagtt
ctggeaagtce
gaacctctga
tectecectag
tgggaccaga
aaaaggctct
cattcattec
tgaaaaaggg
aggaaataaa
tacaaataca
aaatagttgt
aagggggaat
acaaatgage
ctttttagtt

gactattcag

280

ggaagggctt
tgacaggatc
agacctgegt
gtggetagtaa
caagtactec
attgggaccc
aagtggcaac
ggaaaccatt
tgagagaaag
ggyaagaagca
gggcocgcaaa
tgagcaactt
ttttactaca
agaaaacaca
caagttatec
toggtctaaag
atttgagett
acttgataga
ggctaactga

ttttcaggat

cagtgaccgg
atggctatga
gatgategty
ckttacgtgta
asaagiggca
caatgacgaa
tcegtecaget
tctacagtteo
aggtcconcag
acacattgte
ataaactect
gcacttgagg
tetattecca
aagaacgaca
tgacectata
atgcagaata
aaggaaaatg
catggaccat
ccktggaaaga

gatacactat

270

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

BOG

850

g00

@50

1000



WO 2006/ 089015PCT/ US2006/ 005459 Asp Hi s Lea Lea Set Ser Ay Lys Phe Met
Tyr Lea G n Gy Asn 395400405 Ala Asp Set Ala Len Ser 410 <210> 6 <211>
440 <212> PRT <213> Honmp sapiens <400> 6 Met Gu Gn Arg Ay Gn Asn Al a
Pro Al a Avaz@swmssdisy Ala Arg 151015 Lys Arg His Ay Prec@ugdesoosdgsog G n Al a
Arg Ay Ala Arg Pro 202530 Gy Pro Arg Val Pro Lys Thr Lea Val Len Val Val
A a AlRaYdlg:364045mabed beabeaaVaboSalachl aGhtuSer Ala Lau Ile Thr Gn Gn
Asp 505560 Len Ala Pro Gn Gn Arg Ala Ala Pro Gn G n Lys Arg Set Ser
65707"5"1|°r'03 Ser Gu Ay Lea Cys Pro Pro Gy His His Ile Ser Au Asp 808590
Ay AgzgzésgiTQ/s Ile Ser Cys Lys Tyr Ay Gn Asp Tyr Set Thr

<213> Homo sapliens

<400> 3
Met Ala Pro Pro Pro Ala Arg Val His Leu Gily Ala Phe Leu Ala
1 5 io 15

Val Thr Pro Asm Pro Gly Ser Ala Ala Ser Gly Thr Glu Ala Ala
20 25 30

Ala Ala Thr Pro Ser Lys Val Trp Gly Sexr Ser Ala Gly Arg Ile
a5 40 . 45

Glu Pro Arg Gly Gly Gly Arg @ly Ala Leu Pro Thr Ser Met Gly
50 55 60

Gln His Gly Pro Ser Ala Arg Ala Arg Ala Gly Arg Ala Pro Gly
&5 70 75

Pro Arg Pro Ala Arg Glu Ala Ser Pro Arg Leu Arg Val His Lys
80 85 =14

Thr Phe Lys Phe Val Val Val Gly Val Leu Leu Gln Val val Pro
25 100 105

Ser Ser Ala Ala Thr Ile Lys Leu His Asp Gln Ser Ile Gly Thr
110 115 120

Gln Gln Trp Glu His Ser Pro Leu Gly Glu Leu Cys Pro Pro Gly
125 136 135

Ser His Arg Ser Glu Arg Pro Gly Ala Cys Asn Arg Cys Thr Glu
140 145 150

Gly Val Gly Tyr Thr Asn RAla Ser Asn Asn Leu Phe Ala Cys Leu
155 160 165

Pro Cys Thr Ala Cys Lys Ser Asp Glu Qlu Glu Arg Sexr Dro Cys
170 175 180

Thr Thr Thr Arg Asn Thr Ala Cys Gln Cyg Lys Pro Gly Thr Phe
185 190 155

Arg Asn Asp Asn Ser Ala Glu Met Cys Arg Lys Cys Ser Thr Gly
200 205 210

Cys Pro Arg Gly Met Val Lys Val Lys Asp Cys Thr Pro Trp Ser
215 220 225

Asp Tie Glu Cys Val #His Lys Glu Ser Gly Asn Qly His Asn Ile
230 235 240

Trp Val Ile Leu Val Val Thr Leu Val Val Pro Leu Leu Leu Val
245 250 255

Ala Val Leu Ile Val Cys Cys Cys Ile Gly Ser Gly Cys Gly Gly-
260 A65 270

Asp Pro Lys Cys Met Asp Arg Val Cys Phe Trp Arg Leu Gly heu



95100105 His Trp Asn Asp Lea Lea Phe Cys Lea Arg Cys Thr Arg Cys Asp

110115120 Ser
125130135 Val

Ay Gn Vval
Cys Gn Cs Gn Gn @y Phi

Cu Lea Ser

140145150vGRmsMs01sCys Arg Lys Cys

155160165 Lys Val

170175180 Lys G n 3¢

185190195 A u Thr Val

Ay Thr
Thr Ser

Gy Asp Cys Thr

Lys
Set

2002052184 €3y Sap @yyals @1y Rep |Hse

215220225 Ile Val AP°a Vval

Phe Val

2302@&51&-%@& BBISB F;E%rheluege:l-)f'ﬁr gh)é
245250255

Glu

Bro

Ser

Th

PYo

Liys

Glu

Ser

Serx

Ser

Gly

@ln

Glu

Phe

Asn

Ala

Asn

Glu

Gly

Leu

<210> 4

305
Gln Glu Pro
320
Glu Ala Gln
335

Arg Arg Arg
. 350
Thr

Leu Met

365
Asp Ser Trp
380
Glu Ile Asp
385

Ala
410

Leu Tyr

Ile
425

Ala Ser

Ala
440

Arg His

Phe Ile

455

Lys

Glu

Ala Asp Leu

Cye Leu Leu

Leu Leu Val

Ieu Phe Phe

Asp Gln Leu

Val Val Arg

Met Leu Met

His Thr Leu

Lys Glu Lys

Tyr Leu Glu

Thx

Gly

Pro

Asp

Met

Ala

Lys

Leu

Ile

AsD

Arg Thr Ay Cys
Pro Tip Ser Asp

Hges Ser

Pro Ay Thr
Koy H\mRsTIFu dk
s Lys Ser Leu
V41858 3150%n @1k

310
Gly Val
325
Pro Ala
340

Ala
355

Asn

Lys Phe

370
Arg Gln
385
Gly Thr
40¢

Trp Val

415
2sp Ala
43¢

Gln
445

Asp

Gly Thr
460

Thr Val

Glu Ala

Gly Ala

Ala Asn

Leu Asp

Ala Gly

Asn Lys

Leu Glu

Lzu Leu

Gly Ser

Ay Gn
Pro

Gln

Glu

Asp

Ile

Leun

Pro

Thr

Ary

val

Ala

<21i» 1407
<Z212> DNA

<213> Homo sapiens

<400> 4
atggogeocac

teoogaatoce
ccagcaaagt
ggccgaggag
ggccegggea
cteggetocg
ctgcaggteg

aattggeaca

caccagctag
gggagcgceayg
gtggggctet
cgetcoctac
gggegegecea
ggtccacaag
tacctagete

cagcaatggg

agtacatcta
cgagtgggac
tecogegggga
ctacatggga
caggacccag
accttcaagt
agctgeaacc

aacatagcec

ggtgegttec

agaggcageoc
ggattgaace
cagcacggac
geeggegegyg
ttgtegtegt
atgatcaate

tttgggagag

tggcagtgac
goggocacac
acgaggeggyg
ccagtgeceg
gaagocaged
cgggygtoctg
aattggecaca

ttgtgteceac

Pr o PET/IS1804/0051E19
Ile Au Cys Val
Aa Pro Ala Val
Ala Ser Pro Cys
Wvua Al a Val Val
i%n Trp Lys Lys

gy Ay Gy Asp
315

Ser
330

Gly
345

Pro
360

Val
375

Thr
380

Gly
405

Gly
420

Met:
435

Asp
459

Val
465

50

i00
150
200
250
300
350

400

Pro Cys Thr Thr Thr Arg Asn Thr
Phe Arg Gn G n Asp Ser

Pro
Val
Hi s
Cu
Ser
Lea
Val
Pro



WO 2006/ 089015 G n Arg Val Asp Arg Ser Set Gn Arg Pro Ay Ala G n Asp
Asi a 260265270 Val Len Asia Gn lle Val Set Ile Len Gn Pro Thr Gn Va
Pro 275280285 Au Gn Gn Mt Gn Val Gn Gn Pro Ala Gn Pro Thr Ay Va
290295300wA20m/0bdls Len Set Pro Ay Gu Ser Gn H's LepdaRafdsiodzie Al a
305310315 Gn Ala Qu Arg Set Gn Arg Arg Arg Len Len Val Pro Ala Asia
320325330 G n Ay Asp Pro Thr G n Thr Len Arg G n s Pile Asp Asp Pile
3353 40995 AFS RIF LRI G PG PIT S ARTOSIETHFE %P0 Leu Net Arg Lys
35035p3604deeh dehicabd MebcASRa\Skge it heotbysaryadooAl @ Lys Ala G u Ala
365370375 Ala Ay His Arg Asp Tilt Len Tyr Thr Met Len Ile Lys Trp Val
380385399°tASt 2Py ot a@pIAERY ASPFoArEEcSaxcavaicchi B0Ti It Len Len Asp Al a

ggaacacagqc
getgagatgt
ggtcaaggat
caggcaatgg
cegtigetgt
ttgtggaggg
gtctectacg
agcaacgcag
ccaggagoceg
cacagtgtot
ctgetggtte
ctttgacaag
tgaggcaget
acagcaggcc
caaaactgga
ggatggaaga
toctggaaagt

ggagtga 140

atgtceagtge
goeggaagty
tgtacgeoct
acataatata
tggtggetgt
gaccccaagt
agggectygyy
actegetgte
gcagatttga
gctgggaceg
cagcaaatgg
tittgraaaca
ggaccteacyg
caggggatge
cggaacgact
gagacatgca
tecatotactt

7

azaccaggaa
cagcacaggyg
ggagtgacat
tgggtgattt
getgattgto
geatggacag
gatgaggaca
cactttegte
caggtagtcac
gcagaagctg
tgotgaccac
toegtgeectt
aaaaatgaga
cttgtatgea
cgatccacac
asagagaaga

agaagatggce

cbtteeggaa tgacaattet 600

tgceccagayg
cgagtgtgte
toggttgtgac
tgttgttgea
aggtgtgttte
atgctcacaa
tctgageage
tgtacagtoo
aagggtotea
actgagacte
tgacteotgg
tegatgiggt
atgotgatga
cactgetggat
ttocaggacct

acaggctoctg

ggatggtcaa
cacaaagaat

tttggttgtt

toggotcagg
tggegettgy
cgagattetg
aaatggaaag
ceaggggagg
gagdgaggagy
tgatgetgtt
gaccagcica
cagagoetggt
aatgggteaa
gecttggaga
cttggtggac

ccgtgtoctt

650

700

750

800

850

200

850

1000

1050

1100

1150

1200

1250

1300

1350

1400

<210>
«<211> 411
<212> PRT
<213> Homo sapiens

5

<400=> 5
Met Glu Gln Arg Gly Gln Asn Ala Pro Ala Ala
1 5 10

Ser Gly Ala Arg

15
His Pro
30

Lys Arg Gly Pro

20

Gly Pro Arxrg Glu ala Axg

25

Gly Ala Arg

Val Ala ala val

45

Leun Val Leu Val
40

Gly Leu Arg Val Pro Lys Thr

35
Thr Gln Gln

Leu Len Val Ser Ala Glu Ser Ala Leu Ile

50 55

Leu Asp

&0
Leu Ala Ala Pro Gln Gln
70

Gln Gln
€5

Ser
75

Pro Arg Ala Lys Arg Ser



395400405 Len Gn Tilt Len (fly Gn Arg Len Ala Lys Gn Lys Ile Gn Asp
410415420 His Len Len Set Set Ay Lys Pile Met Tyr Len Gn Ay Asia Ala
425430435 Asp Set Ala Net Set 440

WO 2006/089015 PCT/US2006/005459
Pro Ser Glu Gly Leu Cys Pro Pro Gly His His Ile Ser Glu Asp
a0 BS 20

Gly Arg Asp Cvs Ile Ser Cys DLys Tyr Gly Gln Asp Tyr Ser Thr
o5 100 105

His Trp Asn Asp Leu Leu Phe Cys Leu Arg Cys Thr Arg Cys Asp
110 115 120

Ser Gly Glu Val Glu Leu Ser Pro Cys Thr Thr Thr Azg Asn Thr
125 130 135,

Val Cys Gln Cys Glu Glu Gly Thr Phe Arg Glu Glu &sp Ser Pro
140 145 ’ 150

Glu Met Cys Arg Lys Cys Arg Thr Gly Cys Pro Arg Gly Met Val
155 160 165

Liys Val Gly Asp Cys Thr Pro Trp Ser Asp Ile Glu Cys Val His
170 175 180

Lys Glu Ser @ly Ile Ile Ile @ly Vval Thr val Ala Ala Val Val
i85 150 195

Leu Ile Val Ala Val Phe Val Cys Lys Ser Leu Leu Trp Lys Lys
200 205 210

Val Leu Pro Tyr Leu Lys Gly Ile Cys Ser Gly Gly Gly Gly Asp
215 220 225

Pro Glu Arg Val Asp Arg Ser Ser Gln Arg Pro Gly Ala Glu Asp
230 235 240

Asn Val Leu Asn Glu Ile Val Ser Ile Leu Gln Pro Thr Gln Val
245 250 255

Pro Glu Gln Glu Met Glu Val Gln Glu Pro Ala Glu Pro Thr Gly
260 265 270

Val Asn Met Leu Ser Pro @ly Glu Ser Glu His Leu Leu Glu Pro
275 280 285

Ala Glu Ala Glu Arg Ser Gln Arg Arg Arg Leu Leu Val Pro Ala
220 295 300

2Asn Glu Gly Asp Pro Thr Glu Thr Leu Arg Glm Cys Fhe Asp Asp
305 331G 315

Phe Ala Asp Leu Val Pro Phe Asp Ser Trp Glu Pro Leu Met Arg
320 325 330

Lys Leu Gly Leu Met Asp Asn Glu Ile Lys Val Ala Lys Ala Glu
335 240 345

Ala Ala Gly His Arg Asp Thr Leu Tyr Thr Met Leu Ile Lys Trp
350 355 360

Val Asn Lys Thr Gly Arg Asp Ala Ser Val His Thr Leu Leu Asp
365 370 375

Ala Leu Glu Thr Leu Gly Glu Arg Leu Ala Lys Gln Lys Ile Glu
380 385 390



WO 2006/089015

Asp His Leu Leu Ser

395

Ala Asp Ser Ala Leu

<210> 6

<211s 440
«<212> PRT
<213> Homo sapiens

<400> 6

Mef Glu Gln

1

Lys

Gly

Leu

Leu

Pro

Gly

Hig

Sar

val

Glu

Lys

Lys

Glu

Leu

lle

Leu

Arg

Fro

Leu

Ala

Ser

Aryg

Trp

Gly

Met

Val

Glu

Thr

Sexr

Val

Pro

His

Arg

Leu

Pro

Glu

Asp

Asn

Glu

Gln

Cyrst

Gly

Sexr

Tal

Gly

Ala

Tyr

Ary

Gly

Val

Val

Gln

Gly

Cys

Asp

Val

Arg

Asp

Gly

Ile

Val

Leu

410

Gly
5

Pro
20

Pro
35

Ser
50

Gln
€5

Leu
&0

Ile
95

Len
110

Glu
125

alu
140

Lys
155

Cys
170
185

Ser
200

Ile
215

Phe
230

Lys-

245

Ser

Ser

Gln

Gly

Lys

Ala

Arg

Ser

Leu

Len

Glu

Cys

Thx

Liys

Ser

Ile

Val

Gly

Gly Lys Phe Met Tyr Leu Glu Gly Asn

Asn

Pro

Thx

Glu

Ala

Pro

Cys

Phe

Ser

Gly

Arg

Bro

His

Pro

Gly

Cys

Ile

Ala

Arg

Leu

Ser

Ala

Pro

Lys

Cys

Pro

Thr

Trp

Ser

Gly

val

Lys

Cys

Pro

Gly

Val

Ala

Dro

Gly

Ty

Leu

Cys

Phe

Gly

Ser

Gly

Thr

Thr

sSer

Ser

400

Ala
10

Ala
25

Leu
40

Leu
55

Gln
70
His
85

Gly
ioo

Arg
118

Thr
130

Arg
145

Cys
le0

Asp
175

Glu
190

Pro
205

Val
220

Leu
235

Gly
250

Ala

Arg

Val

Ile

Gln

His

Gln

Cys

Glu

Pro

Ile

Ala

Ala

Ala

Len

Gly

Ser

Gly

Val

Thr

Lys

Ile

AsSp

Thr

Glu

Arg

Glu

Pro

Ser

Ala

Trp

Gly

Gly

Ala

Ala

Gln

Ser

Tyr

Asp

Gly

Cys

Ala

Bro

Val

Lys

Gly

Ala

Arg

Ala

Gln

Ser

Glu

Ser

Cys

Asn

Ser

Met

Val

Val

Cys

Val

Liys

Asp

405

aArg
15

Pro
30

Val
45

Asp
60

Ser
75

Asp
90

Thr
1085

Asp
120
135

Pro
1590

Val
165
His
180

Glu
195

Ser
210

Leu
225

Val
240

Pro
255

PCT/US2006/005459



Glu

val

Glu

Az

Glu

Glu

Ala

Leu

Ala

Asn,

Leu

His

WO 2006/089015

Arg

Leu

Gln

Met

Ala

Gly

Asp

Gly

Cly

Lys

Glu

Leu

Ser

val

Asn

Glu

Leu

Glu

Asp

Leu

Leu

Thr

Thr

Leu

Ala

Asp

Glu

Met

Ser

Arg

Pro

Val

Met

hrg

Gly

Leu

Ser

Met

Arg
260

Ile
275

Glu
290
Pro
305

Ser
320

Thr
335

Pro
350

Asp
365

Asp
380

Arg
385

Gly
410

Ser
425

Ser
440

Ser

Val

Val

Gly

@ln

Glu

Phe

Asn

Thr

Asp

Glu

Gly

Ser

Ser

Gln

Glu

Arg

Thr

Asp

Glu

Leu

Ala

Arg

Lys

Gln

Ile

Glu

Ser

Arg

Len

Ser

Ile

Ty

Serxr

Leau

Phe

Arg
Leu
Pro
Glu
Arg
Arg
Trp
Lys
Thr
val
Ala

Met

Pro
265

Gln
280

Ala
295

Hig
310

Leun
325

Glin
340

Glu
355

Val
370

Met
385

His
400

Liys
415

430

Gly

Pro

Glu

Lewu

Leu

Cys

Pro

Ala

I.eu

Thr

Gln

Leu

Ala

Thr

Pro

Leu

val

Phe

Lel

Lys

Ile

Leun

Lys

Glu

Glu

Gln

Thr

Glu

Pro

Asp

Met

Ala

Lys

Leu

Ile

Gly

ABP

val

Gly

Pro

Ala

Asp

Arg

Glu

TR

Asp

Glu

Asn

Asn
270

Pro
285

val
300

Ala
315

Asn
330

Phe
345

Lys
360

Ala
375

Val
380

Ala
405

Asp
420

Ala
435
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