WD 2012/ 000356PCT/ CN2011/ 074637 QUI NAZOLI NE COVPOUNDS Techni cal Field

[ 001] The present invention relates to pharnmaceutical field and, in

parti cul avp 2b/e3ssai n 5 qui nazol i ne conpounds, a CcoOnMPOPCTICN0TIANTHGET NI NQ
sai d conpounds and the use thereof. These qui nazoline conpounds can
effectively inhibit the overexpressi on and/or overactivity of epidernmal
grovw h factor recept or (EG:U \[A ',‘_‘ K C RERQ N !l-l 10 [002] Bi ndi ng of
epi dermal growm h factor (EGF) to epidermal growh factor receptor (EGFR)
can activate tyrosine kinase activity and thereby may trigger reactions

t hat | epdhhRaFEield!! ar proliferation. Over-expression and/or over-activity
of EGFR may result in uncontrolled cell division which may be a

pr edi s{081]t i dihefpoesentaneation Glapotongiarhaitica fielddnidbint partielay@ercegxipr essi on
and/.or over-activit f EGFR are ther.efore potential ndi dat es r
redi iaeiriamoantia pympy Toh LATHOHe OGS B b el TR aireate Fhoshe
ConpounghirkReise conipdihdscaa RifeétivaR) mititthé otereXpiession@d P enemdivitylof

H i ndazol -5 -yl am_ no)-7- 20net hoxyqui nazolin-6-yl)- 1

- met hy | RelesRyErow i feerpreeeptouEiER ) rol e-5 (1 H)- carboxani de; (3 aS, 6
aS)-N-(4-( 1 -(3 - fluorob enzyl)- 1 Hindazol-5 -ylam no)-7-

nmet hoxyqui nazol i n-6-yl)- 1 -nethyl hexahydropyrrolo [3 ,4-b] pyrrol e-5 ( 1
H) - carfQpaftaffackedodid 6aR) - N-(4-(3

- et hynyl phenyl am no) - 7- met hoxyqui nazol i n-6-ye- 1 -nethyl - hexahydropyrrol o
[ 3,18- b][pe2]r olBindiqd bif epiderhak goviwdle facRiy (B GRSt dOaptjerival gro(dh factor dsceptdr (BGFR)

fl uor obenzyl ox henyl. am nop).- 7- t hoxyqui nazol i n:6-yl) -

|t hy KB RSAR BT BF SOt ey e rkees repgtions S bsad p allolyes

aR, 6aR)pritiferhtion. @Gé}le@gifesélm{ gnd/orf dveRh e iSHGPR 1k eawilt ifThétrolled cell

met hoxyqui nazal i n- 6-%; )- 1 -nmethyl hexahydropyrrolo [3 , 4- b_L_ pynol e-5 ( 1
H) - carBusignivdich magbesprdisposifionior gangen| Graguppupds that can inhibit the

-fluor %@ﬁ%r%)@h%ﬁf&‘ Io%p—aﬁﬁllﬂ&' bPB&RRI e therefore potential candidates for treating

15  cancer.

]

Summary of invention
[003] Provided is at least one compound chosen from
(3aR, 6aR)-N-(4-(1-(3-fluorobenzyl)-1H-indazol-5-ylamino)-7-
20 methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3aS,6aS)-N-(4-(1-(3-fluorobenzyl)-1H-indazol-5-ylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3aR,6aR)-N-(4-(3-ethynylphenylamino)-7-methoxyquinazolin-6-yl)-1-methyl-hexahydropyrrolo
[3,4-b]pyrrole-5(1 H)-carboxamide;
25  (3aS,6aS)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3aR,6aR)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3aS,6aS)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)quinazolin
30 -6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide; and
(3aR,6aR)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)quinazolin
-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide,

and/or at least one pharmaceutically acceptable salt thereof.
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30-6-y1)- 1 -nethyl hexahydropyrrolo [3 ,4-b]pyrrole-5 ( 1 H)- carboxam de ;
and (3 aR 6aR)-N-(4-(3 -chloro-4-(3 -fluorobenzyl oxy) phenyl am no) qui nazol i n
-6-y1) - 1 woedtewdobiskahydr opyrrolo [3 ,4-b] pyrrol e-5 ( PCHCN20aVI4@3xam de,
and/ or at |east one pharnmaceutically acceptable salt thereof. WO

2012/ 000356PCT/ CN2011/ 074637 [4] Al so provided is a pharmaceuti cal
conposil0fdn Yappioyided ina phasmeecuping conwpsitier cempasing atdeast pnepliasmaeauticaly and
at lea alt
Fher o “aBLi? BEREHAR A Yng Rbp R B JENALRE FHbingBl o7 RERDABIRART
r esponghereof descritiediietdimn of over expression 5and/or overactivity of

epi dermal _growth factor receptor, conprising admnistering to a subject in
need t HBPHof Adpo mrovided isamsthodof trsqltmacan%s@sp@mvet@np@bmn@ﬁay@rﬁxmssmast
one sphaj,ARe QY Elit yof%ﬁﬁi@ﬂﬁ n‘?r t:l;\a}{a toﬁ%@ép?&f C §1f1 E&l.?lﬁf’sEe?an 10 aI-SQll_]C(%III?O
prowdtﬁlls a use of the co elnvent | east “one

phar maoeed theaddf yn affegpeabloantal at leahtetmeccbmpnummmqéwreap bmasttane phafmawewutedilygi ne

for treati n ca tct?xr' %@ a.1%é_%r eferred enbodi mrent, the cancer is chosen
from I Jg" p& HSLISHPSI e ancer, col orectal cancer, pharynx cancer,
epi der ”[906] C%@@fwovﬁﬂg iPARGE Fdhd @onﬁ%&ﬁﬁbf the[lﬂJenﬁHﬁtaﬁk%r aQﬁ@a‘éi&lﬁed is a net hOd

of inhibiting overexpression and/or overactivity of epidermal growth factor
r ecept arhagoagsriicallygeeaptabiacsaltriberepl id éhaprepayatowx ¢f f medioine faydrspting caniceh lma

ff
o0 ol TEHEb Ul SRt ST ONSATRONTH, PO Pl ARA Ser clgpca
| nvent icancer| fHaryd cased, épiderineidcaasanindgpaciehticadncan, t he foI | om ng words,

phrases and synbols are generally intended to have the neani ngs as set
forth d@ﬂﬂw Péz@emrowée@ B mgthad pf nhiiting e eegpression apd/provgrcginity ﬁéy are

used i S i e

i ndi cat rrean g\é’gie{a Pbﬁeé Bﬁcunq%%%nﬁggn%%ggi%a?g@ggﬂ efzﬁogi n rncl ugluh but

ar e noteffecrve muound of atHedst opedneiund sodver at, legshornpliagnaceatichllytdceeptabilx salt es

theirseofth Infthose situations, the single enantioners or diastereoners,

i.e’, op%lcally active forns, can be obtained by asymmetric synthesis or by

25 resolution of the racemates or m xtures of diastereoners. Resol ution of

the racemates or m xtures of diastereonmers can be acconplished, for

exanpl d)ethiled Desceipitionrdlnvaitionds such as crystallization in the presence of

a resol ving agent, or chromatography, using, for exanple a chiral

hi gh- pri@8&lur egﬁi lﬂS&Ginuth@mr%ﬁ@tsawlﬁ%@n(nhplf@)w%g wierds, plrasss apghsymebels gisounds

descr | BegoRAY hibhdehs hading fehHss St PIRHefonl LBt 1d € ckEhiTatne Eqfpgud”
uc

IS |nt 0 Inc ude aI tautomeric forns of conmpoun conpounds
in which they are used indicates otherwise. The following abbreviations and terms have the

indicated meanings throughout:

[009] Compounds described herein include, but are not limited to, their optical isomers,
racemates, and other mixtures thereof. In those situations, the single enantiomers or
diastereomers, i.e., optically active forms, can be obtained by asymmetric synthesis or by

25  resolution of the racemates or mixtures of diastereomers. Resolution of the racemates or
mixtures of diastereomers can be accomplished, for example, by conventional methods such as
crystallization in the presence of a resolving agent, or chromatography, using, for example a
chiral high-pressure liquid chromatography (HPLC) column.
[010] Where compounds described herein exist in various tautomeric forms, the term

30  “compound” is intended to include all tautomeric forms of the compound. Such compounds
also include crystal forms including polymorphs and clathrates. Similarly, the term “salt” is
intended to include all isomers, racemates, other mixtures, Z- and E-forms, tautomeric forms and

crystal forms of the salt of the compound.

[011] “Pharmaceutically acceptable salts” include, but are not limited to salts with inorganic
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al so include crystal fornms including polynorphs and clathrates. Simlarly,

the term"salt" is intended to include all isoners, racenmates, other

m xt ur es,wa-20emd0B6f orns, tautoneric forns and crystal fPoraN20ofv/whs7salt of

t he conpound. [11] "Pharmaceutically acceptable salts" include, but are

not limted to salts with inorganic WD 2012/ 000356PCT/ CN2011/ 074637 aci ds,

such asacidsdsusbhab bydroehlorabm phosphate, ctiplpnplsqjhdwérobwumomulfmt sylfisaie, atrae,

sulflnat nitrate nd I ke.salts an org aci d,

stch acisbli b reflAtsis i drdaniG et ogn B malie bl pardleRid oF o

| act at esuccinitbasiests) éoemeet, eactame,trﬁﬂtmaﬂfdnﬁ@np&@uerﬂesﬁlydfaw(y&tthxsyutlhmmmrﬁue
stearate, and al kanoate such as acetate

benzoat e, sal icy
HOOC- ( CH2 43 SR ER R g R e el e (OOH where n s

pharsmacgyt drﬁq{lJeBéal@sC Cephiddlye pﬁﬁ‘ﬁda@é{ﬁlchl'fb%dégﬁable 'éﬁtl(ﬁfs‘?nd]ﬁ)de bhtndré Rk 1hRitq0Ei UM
potassium calcium alumnum lithium™ and ammonium [12] In addition, if

a conpowdtny @stassibmdcaieinm pluminusetlithivey aedammondi addi tion salt, the free

o 8 SF RO R G B R P ot BB g e RS
phar macgidé tatbd IbtAREERY BRIMinatitolitdn of delacid@it. PEoReRRUE §thd PRYuE 5§ Ble¥i NY

the free base in a suitable organic solvent and treating the solution with

an aci cbas¢,r@na%éélélpaaﬁé@awonﬂr@rldc@rn}@ﬁmq@waqallpj%ﬁe@énbiee%ddﬂtmn ssktepay baiprodecad

addiof | Oy S&lohin HRMAFAE | %rgaﬁm@sr%a;m%ﬁveﬁmd'tgaquhgmtefgslu%h Wil do JeRERAN! 2e

vari ous ‘synt met hodo ogl es tha be use repare non-toxi ¢

phar macasaerdaadel Wltlampmmabpladcﬁumscfnr Btaparglg a0[d1'c3]d1tmﬂ ®b$ ﬁratnebase smmbmmés a
"hydr at LS e interacti QD ound. The

oy m woss SRR Al 0ol E | B d Bt Qp BBk S ok Ba FRTEE 61

conpoungtsparShon-taxid pharthsadutisdllyi decéptatds addifioradadts, such as hydr at es, of

salts. Suitable solvates are phar maceut i cal | acceptabl e sol vates, such as

hydr at el§13] noh enlvege. rowrbias ar dy drgteanig foraneid-tyythe itesaction of ppajvent anditel ate” i s
f oryge C & ) Qe noOre) 20
poi . 5. ot A ccbibothg s RABRAURS A RUcR R, hfafe bl e TOTEL

Si m | ardompotsdd. tSi‘mlilaIkyI Ushdts” mlakidet m%vetbefs sghtas hydfates] ofAaltsao Suahlabadndtes
conplex ractlo and t her | ecul e
wherer rra PRy a Y poreRab s AG itk PR PR e B R e

mol eculiemiAsdraesanpl e, conpl exation can occur through van der Waal s

i nteractions, hydroge.n bondi ng, and 25el ectrostatic interactions (also
cal | ed [0d4li c doehtlaig)is f@ued bydhe ewrdinatian efergeimpossd &y @mietat landé W formhage) er m

;ubs A arL‘}‘%e S I%Q% hz%:ﬂgb{lml” g%t% cfedqgﬁ‘mud]e cﬁel‘a@ggf %‘%”O%&gdg atS‘?mﬁarGf}E g(g;g[hi%sla

agent" insluéesodhehttas&lfs:ﬂtsbstance haV| ng phar rraceutl cal utility. 30[017]

"Treatl n or "treatnment” or "alleviation" refers to adm nistering at | east
one coni@édihd A “non-covalent complex™ is formed by the interaction of a compound and another

molecule wherein a covalent bond is not formed between the compound and the molecule. For
example, complexation can occur through van der Waals interactions, hydrogen bonding, and
25  electrostatic interactions (also called ionic bonding). Such non-covalent complexes are included

in the term “compound’.

[016] The term “active agent” is used to indicate a chemical substance which has biological
activity. In some embodiments, an “active agent” is a chemical substance having

pharmaceutical utility.

30  [017] “Treating” or "treatment” or “alleviation” refers to administering at least one compound
and/or at least one pharmaceutically acceptable salt described herein to a subject that has a
disease or disorder, or has a symptom of a disease or disorder, or has a predisposition toward a
disease or disorder, with the purpose to cure, heal, alleviate, relieve, alter, remedy, ameliorate,
improve, or affect the disease or disorder, the symptoms of the disease or disorder, or the

35 predisposition toward the disease or disorder. The disease or disorder can be, for example,
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and/ or at |east one pharmaceutically acceptable salt described herein to a
subj ect that has a di sease or disorder, or has a synptom of a di sease or
di sor der ,won0tea®ozs6pr edi sposition toward a di sease or dipsoradenil/omdan t he
purpose to cure, heal, alleviate, relieve, alter, renedy, aneliorate,

i nprove, or affect the disease or disorder, the synptons of the disease or
di sor de¥ncesr the 35predi sposition toward the di sease or disorder. The

di d b 2/ 00035 0 /1 074637
céﬁﬁgfeﬂ’f*ﬂl Th I GRRPOR R et S P irica BT s ARBREE 0f f PIOHE LA
activi tof ﬂfce§s biTah bt GAUf ASiekiieb o indMiQRemstvity ANUpMdriANg B IOREIEX Pr essi on

and/ or overact|V|ty of epidermal growth factor receptor," refers to a
decr eadecepipry Hefegsdoaglesicase ity @qpr%félton@n@/w HtIVEEPREST Raasc diesst orgpdiresdi r ect

5. [ $9P908Enl o EpRIGBEOER 104t Be dEARNNORRYSATRONAh A RlceBlicdigast one

{
pharmacetlnca 'y accept abl e sa el n tive to the activity
of EGFRcteptabhesadtdpecrted ditreih eelamvd todk¢ adtingy 0O B RNid theval/semcetdf ¢heat 1¢aea@te one

phar maceuti ca t.able s the ecrease Ln ct|V|t be

e t o EHoiR ay AT BER} PogPsrmbiraticiiasdaia i S EBREahnd PR B EAY A enc
one phaictivicehial dakihiytoahe aipéabiterastidit ofths strledse dnd@nepdundiah iy oF&HERst Oic due t o
the interaction f t he agiﬂ P | east ne conpound anglor ﬁl | east Hﬁ?e

phar nma ’E“il%?&}“ll%? 1y aeespiabtn ltdgperibgd BERIEED RO AT dyg torhe meragtionf hedther

faqpor gedshate éd?nﬁdﬁh&' aﬁ’é/&ﬁe&tledéﬁfﬂ% ﬁﬁhhé(dehﬁeall@%cé?%ﬁﬂ@ka% ddsbpaeRancaaef at
| east one conpound [or at |east oneé) armaceuti cal |y acceptabl e salt
v

descri bag Oh gros¢ ﬂthem’fiaytowetbatea@én rer EGER getivitybyFer exemmlsy thsinselienes afat {dgat

et vi (e BHPLOR G BF o B phAMLE o R BRa0R el AE el Bl R0 TS Form

prese ntdepnastdEGEEIabtmty o djsweily bindix[g]i@]thérE@FRebymamﬁﬂge(dtreatbr oamolirettly)r ef er s
t { | t { h t [ 1
hocapt OPeL fblor fbdterre BORR SRIRELT tetffiety st indi BT oG EuBRERGRM & ot

i N18 SUDGER bresédt i iR ceA9eohnancer, the effective anount may cause any of
t he changes observabl e or neasurable in a subject as described in the

def i ni tl0&H ofThetterantefiegtive amousdlt reEans to anrdnadt obdtlleast and eomipozhd grd/oFasr
exanpl e qt QPCE nmor

cor 115: Seoshfe e et R Bt et UG IR RE B AR DY
perip h ehmlrdezng arssbJ ecnc | lndhercpse bbcanexa il éfecmmmanm mhya:fauﬁewmprof thetdhasgefst
tissue i t.and sto sfasis; inhibit and sto m)r
G o h:CUREVTES B PSSR BSA BhieC OIS rg MR e RIS oAb SE B

t heOcaneHEviatiGubevdTOFbi Eatipla sk ¢TRICtifd athyuntichPFeAUEe aiéalhhibyr &fcahédrer or a
25 conbi natigon of such effects, An effective anpunt an anount

suf fi citBmer edlsyredpresdie s SEApPhBHEOTSHOPAURPS @é%@ﬁ}t%waﬁ%tp@é@mlr%th i on
of Overlﬁﬁﬁaﬁg%ibex&mé Qe Y@J Afthibe Mt@ioﬁ%'s@@iﬂﬁlon@r fmbl& FndSlo rm@@ﬁept or.

For cancer t eraé IN VvVIvOo Can, for exarrp e, be neas
assessimefastares; i Eﬂl@hst@}i tusrmr\grwﬂh reﬂlﬁmtOtsomdleg@asenqwrcrg@r@% tI@rsy(nIimS t he

respons %sd’c%lttgds Wftﬁlt:ﬁe’ cagéjer %Ie%h?& rRérB %H ?ﬁdrt ﬁ@ﬂ/ rgérowé %éﬁt& | IOE ? he art,

Ef f ective anobu ognl zed
deRéndi dognbixmtion ld)tfeudhfefﬁdm nA s effedtive amoaicipy bemm ARagE, suﬁ“mhnmrdeeﬁg@e thiet h
i ve.anmount so refer to an anmount

ot her aen The term "effec y
of at Onami[ £t Rap g O P ot OV&ﬁ%qu%aJPﬂae@af PYEFY 4 CE ept abl e
sal t d gld%rb@ﬂfefa&o@fa‘c@}%t V@ot EamcAith&rapy, QYfedaBY i S5/ 1caN forekaliple, be
over actl vity of epidermal growth factor receptor.
measured by assessing the duration of survival, time to disease progression (TTP), the response
rates (RR), duration of response, and/or quality of life. Effective amounts may vary, as
30  recognized by those skilled in the art, depending on route of administration, excipient usage, and

co-usage with other agents.
[020] The term "effective amount” may also refer to an amount of at least one compound
and/or at least one pharmaceutically acceptable salt described herein effective to inhibit

overexpression and/or overactivity of epidermal growth factor receptor.

35 [021] The details of one or more embodiments of the disclosure are set forth below.
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35[021] The details of one or nore enbodi nents of the disclosure are set
forth below. WD 2012/ 000356PCT/ CN2011/074637 [22] Provided is at |east
one conpowodoiosiss from (3aR, PCT/CN2011/074637

6aR) - N- (4- (1-(3-fluorobenzyl)-1H i ndazol - 5-yl am no) - 7-

met hoxyqui nazol i n- 6-y1) - 1- net hyl hexahydr opyrrol o[ 3, 4- b] pyrrol e-5( 1H) - car box
ami de; [3358, dusyidpd (4t {ezst(oaefcbmppumbﬂ@yql) ast i ndazol - 5-yl ami no) - 7-

Smet ol D8R P T Mherbb ey P S AN R gL L . 4-bl pyrrol e-5(1H - car bo

(3aR, 6aR) - Nrﬁémé:?q%lm&ﬂ-mﬁwmmyﬂ%aﬂydﬂ@éﬁﬂﬁé{g}Jlj-lﬂ%?ﬂbliefls(ﬁ{)léérbéxdi‘iﬁh&y| -he
xahydr opyrrol o [3,4-b] pyrrole-5(1H)-carboxam de;
(3aS, 6a33S,bhI)AN{(3( t1i3-duoroberfz34)F 1 HrandaaelR¥-ylamiyd)pheny| am no) - 7-

L
e AL e

- 6-y1) - 1- net[Byi-hieyablg i bid) carbdxanii8e;, 4- b] pyrrol e-5 (1H) - car boxani de; and
(3aR, 6aR) - N- (4- (3-ch| oro-4-(3-fl uorobenzyl oxy) phenyl am no) qui nazol i n

15- 6- yl()gasi’ﬁi‘érmgﬁf‘ﬂéﬁgmf%% FbsnEyAXAEPRIaRH)el-5( 1H) - car boxani de, and/ or
at | east onegnphakyRaRYSIILEW )Y AR AR RIr§R HoldB BB rrolelZ P -I¥Boxamide;

gui nazol i ne conpounds and/ or the pharnmaceut’ically acceptabl e salts thereof
deddr i hBaR JoeR pNA4-Gachldre-4s@Brflleshenedlokyphersdamiaoial | y avail abl e starting

1 ust rat ed THRPRECEEAET 6> Do oA A Car TR S D SREREt | o

chem st nsfereati ong 4 i desi habl e qui nazol i ne
corrpoun(ggs’g{rl%qil(gégggfsogé]iglgggf,%%wgf h@m#’ﬁ(}%ﬁlaﬁh%%q%grﬁ%%% Conpr ehensi ve

Or gani ¢ Tr anéfyd)-rmtdtloyibexahi@io Pl o Shveb py(re8H) H)-Tahdx @nideremdand P. G M
Wits, Protectjve Grou;las in Oxganic glént hesis, 3rd Ed., John WIley and Sons
(1999) ; CRROpRESerH-Eridlqp-4r3eligrobenzgloxy) Pheny | amming)quingzolin Reagent s f or
Organi ¢ Synt BegJ-$.melpIRexth &Y Q115 9% (1HRRsbbxariaguet te, ed.,

Encycl opedi a g}?ﬁ Rg'lig%t sX f%r ga%[lgé g}})%’grhesi(s, §LJohnxa\l/\i’ll g’y and Sons (1995)
and submsd@ueanteagdint pharmatdigiceldy acceptaplshlt THeeeodlt | east one conpound and/ or
at | east one pharmaceutically acceptable salt described herein, can be
purifi d828y cdieinaeplinnrempgragrand/ aitihrsaneesutiembeacceniailesalts thereof

30chro - j j i: : at
oast ometeARlein T B Srth SRl Mo QmBHRAy SMIAR Sl BIG Himdle
accept ak¢lekizaitt m théiart.e dfhedletded pedesses aicnllustratediim therrampld seoti®iGFRhisi nase
and/or in (i:al%iotn EGFR activity. [27] Also provided is a conposition

con'p())ri SPRG“EL™ east one pharmaceutical |y acceptable carrier and at |east
one conpemnd KepE c%mﬂsﬁﬁ%ﬁn&&%a@i%ﬁé 1ReaYh hﬁﬁhési/ziﬁg@&%ﬁ@hﬁin%?éﬁnedesCr' bed

compounds are also described, for example, in R. Larock, Comprehensive Organic
Transformations, VCH Publishers (1989); T.W. Greene and P.G.M. Wuts, Protective Groups in
Organic Synthesis, 3" Ed., John Wiley and Sons (1999); L. Fieser and M. Fieser, Fieser and

25  Fieser’s Reagents for Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed.,

Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995) and subsequent

editions thereof.

[025] The at least one compound and/or at least one pharmaceutically acceptable salt
described herein, can be purified by column chromatography, high performance liquid

30  chromatography, crystallization, or other suitable methods.
[026] The at least one quinazoline compound and/or at least one pharmaceutically acceptable

salts thereof described herein, can interact with EGFR kinase and/or inhibit EGFR activity.

[027] Also provided is a composition comprising at least one pharmaceutically acceptable

carrier and at least one compound and/or at least one pharmaceutically acceptable salt described
[ 5 J—



-5- WD 2012/ 000356PCT/ CN2011/ 074637 herein. [28] The conposition
conprising at |east one conpound and/or at |east one pharmaceutically
accept ablwo=ailzooassscri bed herein, can be adm ni stered | RCYTAN20UN7XGIOWN
manners, such as orally, parenterally, by inhalation spray, or via an

impl anted reservoir. The Sterm "parenteral” as used herein includes

subcut af®@lis, intracutaneous, intravenous, intramuscular, intraarticular,

[ ntraar@gg#i al, jntrasynovial, intrasternal, i ntraat?g caIf i ntral esional and
i nt racr@afhl iqﬁ‘ieeﬁctfP 10 ORPHSING AT 1eagHRRF Gereound ?’YAE B4 conposi ti on
can be sHaym&deatitallyHeeQRAAbLA HO&ARA HeRANNChNBS HethRshterBdin Veoud kiBWed to,
tabl ets, capsul es, emul sions and agueous suspensions, dispersions and

sol ut i dR3MNeTy AFRbrAs\Prally, pareeteradlyr hieinbalpen spasy, er gia andmpliatddgesesedr adde cor n
SLAMCN. tetr Hdr R s RBE  ein THANI R Sy BRARESL AL SRR AN, ipRlRaBh SO, L YPT cal Ty
added to tablets. For oral adm nistration A a capsule Porm usef ul

di | uentistraimuscutie, ihtigartedaraimdraeirt¢read] inlwasynstial; oitrastt¥ngh istcatiemals irgtabgsnsl ands or
enul si ons_are adm pi st er ed. or.al,l t he active ingredi ent can be suspended
or di ssBrgaiplinestion ?’S}ng“ﬁ'é’éléecé’él@leﬁed with emul sifying or suspending
agent s.1ohd) degy pRflcors _sﬁtﬁin&aﬁ%%gafaﬂg’acé R ddig ef%hnléﬁ@diﬁ%'b@gn@tqgﬁrteﬁi can
be added. " [30] A sterile injectable ConpOsition %e.g., agueous or

ol eagi routeblsiss prpselies emuttensizad fagnenus auspansaarsodigpersjonandsohttiogsie Cokmoendy i n
th rt i 1 d] i i hg n uch as, .faor exanpl e,
Taadh S oS b ABIcR BUSRCHBNOR P PP RS, Bt en flegfed

al so bestarat,are hleo typjicatly atidel to cdbiéts.0F o0 vrab adpisiation ima eapdale fordx iugeful

parenteral ly.acceptable di]Juent or 20sqlvent, for exanple, as _a solution in
Uit Rl ok Pl o AV H7 SR BuEIE DR SRS o vent o
that cadintigiseraal ¥Ied 1 LB iHprddént cHRbESuspEdRABF dRsIPddihia@ilgPHades Ot ONi €
sodi um chloride solution. In addition, sterile, fixed oils are

conventS§oswpatedwignpmplsdping ot suspendingegcdts. slidlsrrd aertam aventsnine. dlavoringohet i ¢

monG-  Qlol ek chilfSiddefat ty acids, such as oleic acid and its glyceride
derivatives are useful 1n the preparation of injectables, as are natural

25phar n@deut i £ stetile-iajecpleabh@ositibs (.8 Lafueass dildlsagindub s@peash @in B | , such
as in their {ggl goxg.eth | at ed vzqrngi ons. These oil solutions or suspensions
can al S8TRYALELRRCALAING i) leekuATEsANeWAMN theiart isine Bitable dreprsmgor wsiting agents

car boxyEgihhg! fof 8kdpIeSEw&n ) Fhd @Isp&i&xﬁ?i%%hﬁg PREALSle injb3ble ARphialah 81d On
conposi tion can _be prepared according to techniques wel'l known in the art
of phardhecka sterdle injeetaRle selhben efdseansiopan p nepdeae parentsisllyacespiabladibght ore,
eM0Y! e MexariBR, GO0 Bruthin BIMEbuSHAAD! Rri3hE B HAkhY R '
pronot ers o enﬁgnge’ glgogdvlél nalgi IleePlflt?Hﬁgﬁor oca%’ggﬁer : an%p%gtrlcagl? %gééf’ub%q
sol ubi |vehiclay apd solivepe thsit pap egrempleyddrevevmanmitdl heatar, (Ringdr’32blufion epd satonic
conposi ti.on n.be rmul ated..in formof 0i], cream..|otion, ointnent and
ther s kouR FGREson iR Blalion, 1R RissSiikrafCah Bradhy Bgedal&E
m ner al sobiehSor svbpendingahedihmi(elm, (ttthdte ot opai-giytdrifes). bFaacdedh, elvaiag fats
). DF&BC
or oils, .ani .H‘B| f at f anéi hi gh .nol ecul ar .wei ght al cohal s
oleic acid and its glyceride derivatives are usetul in thepreparation of injectables, as are natural
25  pharmaceutically-acceptable oils, such as olive oil or castor oil, such as in their polyoxyethylated
versions. These 0il solutions or suspensions can also contain a long-chain alcohol diluent or

dispersant, or carboxymethyl cellulose or similar dispersing agents.

[031] An inhalation composition can be prepared according to techniques well known in the
art of pharmaceutical formulation and can be prepared as solutions in saline, employing benzyl
30  alcohol or other suitable preservatives, absorption promoters to enhance bioavailability,

fluorocarbons, and/or other solubilizing or dispersing agents known in the art.

[032] A topical composition can be formulated in form of oil, cream, lotion, ointment and the
like. Suitable carriers for the composition include vegetable or mineral oils, white petrolatum
(white soft paraffin), branched chain fats or oils, animal fats and high molecular weight alcohols

35  (greater than C12). In some embodiments, the pharmaceutically acceptable carrier is one in
J— 6 —_—



35(greater than C12). In sone enbodi nents, the pharnmaceutically acceptable
carrier is one in WD 2012/ 000356PCT/ CN2011/ 074637 which the active

i ngredi erwoi281290b3sbl e. Emul sifiers, stabilizers, hunectaaraNand/ 074637
antioxidants may al so be included as well as agents inparting color or

fragrance, if desired. Additionally, transdermal genet rati on enhancers may
be enplwhiek theractineingradigst tssolubls: rrﬁnalﬂﬁlfbfﬁ& stabilizers, bBumedtanss ety antieaiderts snayan
be fou t 3] may be

f or mul ancﬁ Seddln:/fléf (C)l%d%d:%\g ugsea%gx?tg?mﬁer a ol O#%;grgn%éhﬁﬁgllgﬁ A glglgﬁv\}alk and

wat er i tranafidrmial pénetratien dnhencest myebé agpkaglédamttheﬁitepiodl\famulmcmss MEdamplesmifnt

one. whi R PREPEGSEHSHOREIA 0l U PERHC D 608 TG P0G o beeswax, about 40
par tss ni'l)?ﬂr alCr@érhs ﬂﬁg b?@&ﬁfule&e@ﬁf)ﬁl aa}hfﬁ’tﬂg o?fnllnergoq‘lt gé?f‘&lﬁu mg%FésWa%at ed

by m xing ‘a solution’o e active ingredient 1n a’vegeta
al nond \mtbr inwhioh mixtwarthe atifve ingrediérftj dissahddah henma}igntoluet ofiaxtoily suchascool . An

21 mona At it: Basdy Rebub RAr gt einh A v g spott a0 Bk Vater,

phar macabotii Z0ehdry bresep] sldue4C pirtd @Mmer bR asd bisowd IQﬁi‘trdhﬁbnd siat Qihtrients may
conpati bl e vmth §ct|ve i ngr edi egF of. the conposition £‘-’rﬁd in sonme

enbodi rREHPEIUIREH Ry X e asPlitionios theqctikengeadiapen hygastdi s puding agend oil,
deli@t ery@yat s Bara e aﬁ'ﬁtallb%r@eth& nRRbRdo cEer Rﬁ%%lnﬁ}e oTQhdPId diZintat ROENt S,

15 such as cycl odextrins (which form specifi nore sol ubl e conpl exes with
the at qr@a@tlclbweluelewwhép%R@d/vmigfatalm@ralsqnd@heutpﬂ@% haeight wéutbpo pwefiinabl e
salt d |bed ereln an be utilized _as, pharmaceutical exc plents for
dol | vert b " ehaargbicr Rif-strhle sarieh g 4Ea GAER Bt SappRer eI S

col | oi dagreaﬂehfswu«@bo joSigion S@Qriﬁgbmmeﬁﬂbe@mha, cdpabledf 9B BilizaRdhdsativaur vl
sul fate, and D&C Yel I ow # 1 drophilic exclpients such as synthetic and

nat ur al INg&HigAt} and rot éeleﬁ‘ﬁﬁﬁoﬁhﬁﬁ@]%%w eatedy eEox exampds, polubiliginglagents,
exgnpl escRfis ARAIERERN(WARA Wa@ifcaabe ofibid lexe%%élh RULE Rk Bnd N Vi LT O

assays can be used to prelimnarily evaluate th icacy of the at |east
one com@emdnfamw/@rrata@asﬂ Mﬁhamn@emlmmtabmaltydem@ha@h& ealbe utiizet | bed

her ei n’astpﬂfleas aﬁctai Q&hﬁlgﬁs ?ocftdeﬂ{lér |0? hel’:agzgést in ﬁle% E%g}l%lrggl.l %f 0 npg%lneﬁs

and/ or a one ar naceuti ca acce e oal t
f ur t herintdedecdlvidad ehhf:m dmkﬁle,eﬁﬁgmm stenrite a@tluloge, cadiosr laudyy sulfate and/ DRAC

assays ounds descrj ere| nd/or th
phar mac%‘i}fl c’g)ﬁm 8‘? § Sughips sggpet 1°c?a’H DBBH Wlesrf ﬂl”&“ﬁﬁn‘am mal

(€20., drivBA%S tHaReT), )arehﬂbﬂ a&nmmﬁahamhceﬁt&aniae&@pautd Garredré. ect s can be
accessed Based on the results, an appropriate dosage range and

adm ni 083t i cSrultablatuevfli‘l@rasmys o =3 u®d¢¢1p1a1;nmmm gvaleade thel efiicaop ofithieat feasted.

[ 36] Al sa rOV|d thod, of tr cancer sponsive to.i.n ition
b over 9 sPEBHEE s RIS N8 DR BrecBAP el RSB B b

r ecept ahe agivigyrof HGRR. adiit ai l8dse bhe gompo@danb/joe@ttlem oﬂeﬁlﬁhrﬁlhedfuﬁeillyan
effective a un %{? | east on ound T:fg/or a% | east

phar madset %; E&ﬁ@a‘ﬁ’feénﬁscéql ?F’B”é‘%}n fog it etficacy cha’ﬂiﬁé capcersdydtt one
cormounglvmgla{;@r Iaér dk8aple ﬂ’;@%oﬁﬁéﬁﬂ@%bgdb@@herﬁmaﬁ&ﬁ&t @bbRasAkiutdesyr i bed
herein can be used to achieve a beneficial therapeutic or pr ophyl-actic

ef f ect ,aceeptabis galisipareot, ¢an beadmarisisrag to lan enimead fe.g. Ag meysaimpéelbhaying ¢racerer m
cancerandrefﬂgé ggje&lac BrEgl L#I l?ercf\cgésﬁg d%se V@ﬁ@%ﬁﬁg%ﬁ%@ﬁ%ﬁ%%# RS

characteriz uncontro sr egu ed ce eratro reased
cel | ul andaiifiresteationavute fior animagprsopin astenalsj dantajsotbe demrmde:dsur roundi ng
ti ssue, and/or ability . to establish new growth at ectogl c sites. The term

" cancerl®3¢Inc|AlaRBroviigt iy amgthod of fepting qagcer seappEsiY oo pRibHiva of PyegrRIession

tumpr s. anfhe ob%éﬂwmﬁfdeﬁ%%m &sr Iddh%%t P ]9{1:81 n%a&mn s'te?ﬁx%‘?é a sﬁ’r; 8395

bone, cartil age, 5and “vesse a er en onpasses
pri mar yneaé themsf ag effedtyecamouet of at 1@318]nel‘dom-pbumd aridhar aé keastpirephafmaselticdlly unor s
i ncl ude CQ%ncDrlegatlg S SANGSL elbI adder cancer; colorectal cancer; breast

cancer, TuE HE RS br east cancer; prostate cancer, including

[037] The at least one compound and/or at least one pharmaceutically acceptable salt
described herein can be used to achieve a beneficial therapeutic or prophylactic effect, for

35  example, in subjects with cancer. As used herein, the term "cancer" refers to a cellular disorder
—_ 7 —



andr ogen- dependent and andr ogen-i ndependent prostate cancer; renal cancer,

I ncluding, e.g., netastatic renal cell carcinoma; hepatocellular cancer;

| ung cancw0,20i2Ebasdi ng, e.g., non-snall cell 10 |ung camcCECN2NSOIZEBE7

br onchi ol oal veol ar carci noma (BAC), and adenocarci noma of the |ung; ovarian
cancer, including, e.g., progressive epithelial or primary peritoneal

cancer ;chemciericed by ammetrollglastdisregudang ecl} prek fepdtmgeddcraaet edlluldn ddterentcitinec k

cancer,. i ncl uding,...e..9. guanous. cel | cargi nor f the. head and,neck; skin
cancer G EiES 9 P HaRB g so Ao b st GRS

i ncl udi gagppicedites ! Fid t6rnh Ceaho@N dRdes Sut (5 Hmited &, Rolidfi®idis andslbodboRg: €. g. ,
15¢gl i onm, anaglastic ol i godendrogl i oma, adult glioblastoma nultiforme, and

adul t dHERTSadbf terms CARsEy IeRRMPasesalizeanrse skigotifsues, exggns. bapesatitlagenblopty r oi d

car Gi NoR-vebQAITh&RAm!"LoHCE HartF RIBBFasts Ry hPBkfasiTBE LARERCi es i ncl ude
acute nyeloid | eukema (AM.); chronic nyelogenous |eukema (CWM), including

accel er[asgd @M:}-Hmd;]r@dxaﬂnbalsbf sphristemiptNhel Bl parﬁﬁﬁgﬁﬁ cdmdafn(fjbﬂmlldaﬁ@h?ert ;aukem' a
(ALL); chronic ocytic | eukema (CLL).;,20 Hodgkin's di sease (HD);
non- Hoof@li]ﬁrﬁe%l qﬂg)?vﬁs"ﬁafﬁﬁ?( E09EY }n%lfw’gl}l%m%ta%bwe@&fﬁaqer;| R{Hﬁﬁt&ﬁam&ﬁdn%‘ﬁflg e cell
| ynphorgdrdgesepeddénihg mﬁaroge@ﬁidhpéﬂa@pgﬁaﬁ?te R dot; Rbfa] OXRIeD TRe1ddYM, e

sp

Wl denstrom s macro&l&obul i nem a; n}/el odyspl asti ¢ ‘syndronmes (MDS); iFel udi ng
r ef r actiBetpstafireienal qeRagrcinogte; benagopllalgeedngernjung cpngegaacladiasr bg. aransspaEhed) |

(regfyra ' ot : : L. ion
(RALE T GBI Brofiefa 8o 3L Ao B ACR A PR bbb b O Bk, o
t he exarvphas caicer, irehwbimg; erg. . tpoogyessiveepitbelial ncprirdery feutongalecancdr; ¢ervicaled t o,
| ung cancer, hﬁfd and neck cancer, col or&ctq{l cancer dg_%zcreatic canﬁ?r,
col on cAREET SRR - aoRMecal SR iraRrad Spd Bpek GAGH WElvdiien &gy SIUAMONR €
cancer , caldifbigy o LB Gedd anldinéek; skn@acer, RcRidhgeanNcailiglhaneckanasr , and

| eukem a. I n_sone enbodi nents, the exanples of cancer, to be treated are

chosen FHEFRIQMRC caREEncidng metastatic DEWOSHIaSHNe RERQIS:u iz WGk Weludmigs e gnx

canger , gl R0 bl ¥aE d1isRa@0liANE 8N GiERhitoms A ®lormE Chdladhif a8 PMBtic
enbodi ments, the at |east one conpound and/or at |east one pharmaceutically
accept alsfrecydemng; bpas canasegofi dissiesarcomazgng hyroideaseinpmaconj uncti on with an

effecti a nt..of . anot her therapeutic ent .that. i.s different, fromsaid
ot T onalfSon o NGt Sl b FeRB e Sna s tnguR e oRBRbtES R on
t her eof(Ad@B); chiRt MeElegdhoud RuB&EHR (EMIOindRidir, act éleraidEVILIpH TVIBBRIGE | C

agent is an anti-cancer_ agent. |In sone enbodi nents, the other therapeutic

| nt
agent iRass(ENMb B aevtsymehe tistsilepieerse §/LL); chronic lymphocytic leukemia (CLL);
20  Hodgkin's disease (HD); non-Hodgkin's lymphoma (NHL), including follicular lymphoma and

mantle cell lymphoma; B-cell lymphoma; T-cell lymphoma; multiple myeloma (MM);
Waldenstrom's macroglobulinemia; myelodysplastic syndromes (MDS), including refractory
anemia (RA), refractory anemia with ringed siderblasts (RARS), (refractory anemia with excess

blasts (RAEB), and RAEB in transformation (RAEB-T); and myeloproliferative syndromes.

25 [040] In some embodiments, the examples of the cancer to be treated include, but are not
limited to, lung cancer, head and neck cancer, colorectal cancer, pancreatic cancer, colon cancer,
breast cancer, ovarian cancer, prostate cancer, stomach cancer, kidney cancer, liver cancer, brain
cancer, bone cancer, and leukemia. In some embodiments, the examples of cancer to be treated
are chosen from lung cancer, head and neck cancer, colorectal cancer, pharynx cancer,

30  epidermoid cancer, and pancreatic cancer.

[041] In some embodiments, the at least one compound and/or at least one pharmaceutically
acceptable salt described herein, is administered in conjunction with an effective amount of
another therapeutic agent that is different from said at least one compound and/or at least one
pharmaceutically acceptable salt thereof described herein. In some embodiments, the other

35  therapeutic agent is an anti-cancer agent. In some embodiments, the other therapeutic agent is
J— 8 J—



one that is normally adm nistered to patients with the di sease or condition
being treated. The at | east one conpound and/or at |east one

phar macewpDcaldopomecept abl e salt descri bed herein, nay PeTamNNSI@Sred wth
the other therapeutic agent in a single dosage formor as a separate dosage
form Wen adm nistered as a separate dosage form the other therapeutic
agent rra that isaeirially gdairegiersd topatiepts with the dissageor cpaditiersbeing treaed. dibie &p

adm ni

phar mac PhERybosndhy ARt oL AERRURH  ARCLR Bl Rl Rscin, may be
enbodi reEniisisteadd Wlatte odmethampeotmaigemmdi Dfinglt dbmstfomfmer phasepaeedosagel |y
accept Ie‘ilgl escrlb‘gd herelndls adm nj st ﬁlln con unctlorgvm'th an
anti - go Afminptergd s prppaicdosageior, theo LAY 28EYeRY PP efers to

any 5ag eddimihiRRted fricrdsTiapittiseme ﬁniefasaolsfdbb\ﬁﬁltg adhiifistioang e dt @asPereposes of
treating the cancer Nonlim ting exanples anti-cancer agents include:

I’ﬂ.dl ot Hempeynd pRe{pRRSHLeRst ens\P happgeensrelyiapeepebinlticpaeddereitgent s; and
t
o Q8420 HhsSma R g DR AT R PR efoln B SR PE A R omrr e Bl s o 11

i nhi bi taeceptitde galt ddstritedtiRedn is hdpidigaadin @ammbﬁbﬂmz@thranaﬂﬁicmt agSit. s
nmet abol i tgﬁ 15t hereof, and doxorubicin); topois merage .1 inhibitors %
et oposi HES NEEH, HiSLPiR ' anSrAneEs FSeHURTER i anyafraew £ 18 gimyutiered (Qa gubject wit

nelphal @RcerdHH A I?GQéHGfﬂreatllﬁgW adBer. tlklbﬂhﬁi@fﬁg ekérﬁ@fe@%tﬂ@anceladgsﬁ@tlha@de
| onmusti ne, senus strept ozoci n, decar bazi ne, hot r exat e, m torryC| n C

and cydﬁ@ﬁﬁ@é’tm’{am@)mh@m DA dempging pher(l@thgapelmcsigﬁmﬂaﬁd chsapthelapeutis, and
car bOpla{Eeht@)thé%ﬁt@&ﬂe&ﬁkﬁfoﬁr s and free radical generators such as

bl eonmycin eoside mnetics (e.g., 205-fluorouracil, capecitibine,

genci t Hoiste, MdiHmitaty diampreybanm B&magdiRs Clapi ARhpeEic agélit%!d&ﬂb ne,
pentostatin, and h droxyurea) [ 44] enot her apeut.i ¢ agents that disrupt
cel | retamlé%ﬁl?réwhﬁ@lb%ré e-BaIoteean toP‘H@R?@t %tothsﬁa apganalegs of mgtahglites

Vi NGr i ShbREs, ad H@iéﬁﬁlbﬂ) t so‘ir?ér@s‘é%ﬁrﬂlﬂﬁi’o% oki‘é@%ﬁﬁoﬁ@@' ah§! at ed

anal ogs (e.g., CC-5 47); proteil n sine kinase inhibitors
(e. dawa@rluhicm)h@lkyllam@a@m (g @f, mqlphallﬁ)n, cmgmn@eédomlfam Hiibtepao ik siamidg, ,
E or t eZOJM%St ne ﬁﬁlrs’ﬁ) %ﬁlng sttr%f)t%Zo 1£' Cdegg‘bgkqné %tl?dtlt&%% to&x&ﬁ@%n?
i nase; e’l ns overéxpressed in cancers and
t her ebyt:}mmphog:gamatee; IQNAI mueaqalaltc&a(e Q[\Clé}ﬂa@l, ,oxalnpﬂsmm andradrboplatin)x Dk,
cet uxi map nd beyaci z magé and ot i,nhi bltora of (? te| ns. or enzynmes
cnown U8t Hior a5 5t Eical generigrs SudLasP SRR 04 PRSI RERICS (<-Ene
I ntE0bi t5-abordhrash] clpeslavime a@ilontisife fRidbrabie] &ytatbias, m&ifdflint| hoganayé ded
is a method of inhibiti ng over-expression and/ or over-acti Vi ty of epidernal

growt h H%&Sﬁlnrﬁ@e}ﬁi‘i&"yé ri sing contacting epidermal growth fact or

oDt St o L S S AP o R R SRR Bt bt
related analo gs, v1ncnst1ne vinblastin, and related analogs; thahdomlde and related analogs (e. g,
CC-5013 and CC-4047); protein tyrosine kinase inhibitors (e.g., imatinib mesylate and gefitinib);

25  proteasome inhibitors (e.g., bortezomib); NF-kappa B inhibitors, including inhibitors of I kappa

B kinase; antibodies which bind to proteins overexpressed in cancers and thereby downregulate
cell replication (e.g., trastuzumab, rituximab, cetuximab, and bevacizumab); and other inhibitors
of proteins or enzymes known to be upregulated, over-expressed or activated in cancers, the

inhibition of which downregulates cell replication.

30 [045]  Also provided is a method of inhibiting over-expression and/or over-activity of
epidermal growth factor receptor comprising contacting epidermal growth factor receptor with an
effective amount of at least one compound and/or at least one pharmaceutically acceptable salt

described herein.



[46] The follow ng exanples are intended to illustrate the disclosure
w t hout however limting the scope thereof. [47] In the follow ng
exanpl es,woOhe12alh3sevi at i ons bel ow are used: 5AcOHacet i c PATIN2011/074637
CMC- Nacar boxymnet hyl cel | ul ose sodi um DELFI ADi ssoci ati on- Enhanced Lant hani de
Fl uorescent | mmunoassay DMEMDul becco's Mdified Eagle's Medium
DVF/ V, jéi\hﬂﬂla@ﬁ;f or mami de 10DVBODI et hyI sul foxi de DTTDi t hi ot hreitol
EDTAet n etetraac t| c acid ate FBSfetal bovine
er um Wfloar (e PRHPEERITEE fe) Hsh DAL SEE) HEETOLHAI B IPPErSd sal i ne
PEpet rq{@uﬁgmbp@@l@P@thenyl net hanesul fonyI fluoride Pypyridine
THFt et r ahydr of uran Tri s- C hydr oxynet hyl am nonet hane hydrochl ori de
[047] In the following examples, the abbreviations below are used:

5 AcOH acetic acid

CMC-Na carboxymethyl cellulose sodium
DELFIA Dissociation-Enhanced Lanthanide Fluorescent Immunoassay
DMEM Dulbecco’s Modified Eagle’s Medium
DMF N,N-Dimethylformamide

10 DMSO Dimethyl sulfoxide
DTT Dithiothreitol
EDTA ethylenediaminetetraacetic acid
EtOAc ethyl acetate
FBS fetal bovine serum

15 h hour(s)
mL milliliter(s)
min minute(s)
PBS phosphate buffered saline
PE petroleum ether

20 PMSF phenylmethanesulfonylfluoride
Py pyridine
THF tetrahydrofuran
Tris-Cl hydroxymethylaminomethane hydrochloride

25 Example 1: (3aR, 6aR)-N-(4-(1-(3-fluorobenzyl)-1H-indazol-5-ylamino)-7-

methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide

[048] Compound 1 was prepared according to the following scheme.



25Exampl e 1: (3aR, 6aR)-N-(4-(1-(3-fluorobenzyl)-1H i ndazol -5-yl am no)-7-
nmet hoxyqui nazol i n-6-y1l) - 1- met hyl hexahydr opyrrol o[ 3, 4-b] pyrrol e-5(1H) - car box
am de [ 48D 20ompoisnd 1 was prepared according to the folPCowiNgligohsme.

[49] A m xture of 5-nitro-1Hindazole (1-a, 5 g, 30.65 nmmol),

1- (brononet hyl ) - 3-f] ugr ohenzene (3.76 30. 65 mml ) and pot asskum
carbonate powdef (4.ﬂiig,530 65 mmol ) (3 m) was stirredéggiSOC for
re o

3 h and the ured i wat er ( fThe precipitat ai ned by
filtration %rtﬁer purffled Ponatography*bn silj I

(PE/ Et 0AC23:1) to give 1-b (5.%%g, 19.7 mmol). [50] URler N2, Raney's
ni ckel (0.537'§, wet weight) was addettto a solution of 1-b (5c3 g, 19.7
nmol ) i n net hanol (20 m.) and the m xture was degassed and stirred under
hydrogen at nospher ,foomtenperature overnight. The catalyst was

carefully fi tered ‘t he f||tr e mas loconcent ated in vacuumto give
1-¢c (4. 6 8. . @474637_[,051qu yre
of 2- annn--‘NJIuoroben20|c 3 -d, 7 75 g, |) and neth danlde

acetate (1§ 6 g, 150 mmol) in ethanol was stirred at refluxi ng Tenpelature
over ni ght, and then cool ed to th¥ anbi ent tenper&ture. The precipit'd@tes
were filtered and dried in vacuun1to give 1-e (8.0 g, 48 mmol) . 5[052]

7- Fl uor oqui nazol i n-4(3H) - one (1 e 0 48 mmol ) was di/Sspl ved in
concentrated H2SO4 (24 nlL) an e SO |on was cooled, to0€ in an ice
bath. HNG3 (24 nL) wasct hen aNo t he above sol @ pnndr opwi se to keep

t he reaction.tenps bel2ow0C. The m xture w#$ tthen slowly heated to
100C and stirred.f ays. ~The resulting %t Nmas cool ed to the

anbi ent tenperatufe and poured into ice wate § preC|p|tates wer e
obt ai ned by f||trat|on and 10 then recrystallized in AcOH to give 1-f (3.25

g, 15.53 mmol). [53] "Under N2, netal sodi um (0. 71g,"31mmol ) was careful ly
added to met hanol (anhydrgus, 100 nli) and stirred for 10 m nutes prepare
fresh sodiun1nethoxide ;effgion. To the above sol uti on, [/tjie

7-f1 uoro-6-nitroquigazael i n- 3H)Q) ¢4, 3.25 g, 15.53 mo st hen

added and the m xt s heat ed qux for 3 h. The re L m xture
was cooled thé”anblent 15 tenpé rature and acidified with HCL (2 N) unti

pH = 3- |Ies wer e renoved under red Op\rrg e NThe residue was
suspended rn>ﬂ~ ‘n and the solid was collectedsby ?i pf%n and dried in
vacuumto give 1-g (3.17 g, 14.4 mol). [54] DWMF (0.5 nL) was added to a
sol ution of 7-nethoxy-6-nitroquinazolin-4(3H)-one (1-g, 1,23 g, 5.56 mmol)
in SOC12 (8 mL) and the m xture was heated to reflux for 4 h. The volatiles
20 were renoved under reduced pressure to give (1-h, 1.2 g, 5.0 mmol).

[55] A nixture|o£ 4- chl or o- 7- net hoxy- 6- nit!;vuinazoline (1-h, 1.2 g, 5.02
mml ) and 1- (3N orobenzyl) - 1H i ndaz I-.- ne (1-c, 1.2 g, 4.98 mol) in
di oxane (40 m)- § heatéq4to refl ux ﬂﬁ h.FIt was then cooled to the

anbi ent tenperature. Th ec|,pi t afy e obtained by filtration and
purified by chromatograph r@fN gel to give 1-i (1.7 g, 3.88 mmol) as
a 25yel |l ow solid. )

N
|

]
[049] A mixture of 5-nitro-1H-indazole (1-a, 5 g, 30.65 mmol),
1-(bromomethyl)-3-fluorobenzene (3.76 mL, 30.65 mmol) and potassium carbonate powder
(4.66 g, 30.65 mmol) in DMF (3 mL) was stirred at 80°C for 3 h and then poured into water (100

5 mL). The precipitates were obtained by filtration and further purified by chromatography on
silica gel (PE/EtOAc=3:1) to give 1-b (5.3 g, 19.7 mmol).
[050] Under N, Raney's nickel (0.53 g, wet weight) was added to a solution of 1-b (5.3 g,
19.7 mmol) in methanol (20 mL) and the mixture was degassed and stirred under hydrogen
atmosphere at room temperature overnight. The catalyst was carefully filtered and the filtrate was

10 concentrated in vacuum to give 1-¢ (4.65 g, 19.3 mmol).



[ 56] Under N2, Raney's nickel (0.13 g, wet weight) was added to a sol ution
of 1-i (1.5 g, 3.7 mol) in nmethanol (20 nL) The suspensi on was degassed
and pur gesiowntdnobsset hree tines, and then stirred under Irginogen/@sasosphere
at roomtenperature for 4 h. The catalyst was carefully filtered off. The
filtrate was concentrated in vacuumto give 1-j (1.36 g, 3.29 mmol) as a
yel | ow [88Hol iAlmixth&EAf 2ZToniaodefludrolanzoic atid) (1¢dl 736 gﬁom@) ambl ) and pyri di ne
(0.78 86. mml,) i 3 . a hen och orid te (1.53
0. o sansilihidiRal adeRrcle qiad ShbmbT PR B Mo LR PO oo e 1

pr eci pidveirgghtyeidehabéoriodead theyanhbibittemhpetuad dhe bte@ﬁ)ﬂh&s Qieyefilterkd bdd di@ed}ln
2.63 mmol ). W) 2012 000356PCT/ CN2011/ 074637 [58] A solution of 1-k (1.1
g, 2. ZVﬁﬁB}nj‘to%‘Wlltﬁ & &d3goD 2 6 ol ) and (3aR

6aRk- 1- h I r (3
o, LT AR AL LR Lol et R i Ry TR LT (0,
Et 0Ac (FBS04424 mL) and tie somibnh med cexitd ax:(D°$2 ineh éconmsiin SN @4 (2}4 k) wes theh aa]ic:bdvmdt h
Na2SOt4 nhydr ou Itere oncentrated. Th e vva urifie

Dy o SRR Ko ion deppivise o, BIEP B BACT AR e AT b o b Bt e n

1(0. 79 tHen sloﬁli/fm{e)i to MyDPOanld sBiired 8& 5 dals Mﬁ}'k)résultm rﬁiﬁ@lﬁ‘f@kx&s Zooled to the

(3aS, 6aS) - N-g -fl uorobenzyl)-1H i ndazol - {I am no) - 7-

met hox PEEH, Péweﬁaterwylmuwétlmfy iepewcaiBy o bp procpitafes waragigined by fikratipp agdr box
amge tﬁ&?rec%g‘l%hlzg@ REOH 16 %P@%ag 94, s?gﬁlgw' ng to the procedures of
tions usTng

Exanmpl e 1 under si m ar con
6aS) 1-[083]hy ImmteaNy,dmmysbamho([ow 14; Bimpmion)olB.caMul(ynadde@io mehand (ddWydjous,

( 3aR 6&!@ b andsyrred fRrdopiRatsy fapseRyy fesheqdign ethaxideoroiwion. yi9 the akayaqy| - he
xahydr agM#ibR) pﬂ&&{o% ﬂn@gwaio@lhﬁr@ﬁ%mv eRf, %%8@1@%3 B whe enSRkEY ARNhef

Conmpound  3- a (40 ., prepared according to procedures di scl osed
in vwzom@mws)leatgyﬁmrqﬂweﬁ( 4. niThe psulgiBg mokpreaviad @Wted(tatheambiont, 22 m_) in

g.n ?;gr ?r%{'ﬁsyél;g%re( R i i—%@%’ % glgﬁnﬁiﬁ —caboppe lﬂfllesd\ﬁlg rémBy

dropw se at ture was stirre room erature
f or 12 rbduge presTure. ﬁ@ﬁﬁdﬂ@musﬁ@d@@%%ﬂﬁ%%‘ﬁbﬁhl%i d:éld)e?:ﬂﬁ:ﬂ/ ﬁl&a@on

filtered%dthens ended | 7sat ted NaHCO3 sol ution (500 ni). The
sol i d g IFFT fhyasy™ §W§§'%\H]]n Lg % 0Ac, and dried in vacuumto give
conpourjgs Cﬁlﬁﬁ é@)S mlﬁ V%s&ltdﬁé@tooef so@&Wm@&xS Oﬁgrgt’ro 1rﬂéomg3)ﬂa)a&g (§Cg1’0r c

conpound I n di oxane (30m. stirre
hour s, 1a2i5dg t5hi6rmw@| 19($QQ§2 t&mLhami tba mx@n@wasaluaateé to Befltixdfop# bci P wtlatdeswer e

f ' ber Qv?en? @%ﬁgﬁﬁérr}ﬁﬁc)g@(ﬁres%gtodébga hnl E%C%%&)g' ve conpound 3 (0.8

[055] A mixture of 4-chloro-7-methoxy-6-nitroquinazoline (1-h, 1.2 g, 5.02 mmol) and

1-(3-fluorobenzyl)-1H-indazol-5-amine (1-c, 1.2 g, 4.98 mmol) in dioxane (40 mL) was heated
to reflux for 3 h. It was then cooled to the ambient temperature. The precipitates were obtained
by filtration and purified by chromatography on silica gel to give 1-i (1.7 g, 3.88 mmol) as a

25  yellow solid.
[056] Under N,, Raney's nickel (0.13 g, wet weight) was added to a solution of 1-i (1.5 g, 3.7
mmol) in methanol (20 mL). The suspension was degassed and purged with H, three times, and
then stirred under hydrogen atmosphere at room temperature for 4 h. The catalyst was carefully

filtered off. The filtrate was concentrated in vacuum to give 1-j (1.36 g, 3.29 mmol) as a yellow
30  solid.

[057] To asolution of 1-j (1.36 g, 3.29 mmol) and pyridine (0.78 g, 9.86 mmol) in DMF (3
ml) was added phenyl carbonochloridate (1.53 g, 9.86 mmol). The mixture was stirred at room
temperature for 1 h. The precipitates were obtained by filtration and dried to give 1-k (1.40 g,
2.63 mmol).



Exanpl e 4: (3aS, 6aS)-N-(4-(3-chloro-4-(3-fluorobenzyl oxy) phenyl am no) - 7-

nmet hoxyqui nazol i n-6-y1l) - 1- met hyl hexahydr opyrrol o[ 3, 4-b] pyrrol e-5(1H) - car box
am de 10WO[26Joo@srpound 4 was prepared accordi ng to thecprocedures? of
Example 2. M5 (me): 576.9 (M1l)+ Exanple 5:

(3aR, 6aR)-N-(4-(3-chl oro-4-(3-fl uorobenzyl oxy) phenyl am no) - 7-

met hoxy{@ﬁS]naz‘blscblmi@ 9)-ki1 fdeg, aylﬂmnhhmd'rddxm/ﬁorbg,d[ﬁ%nm%)] gdr(Balk.e- 5( 1H) car box

am de ound 5 re r di oced

Exanpl & al{) ll\}g[et??doc rgﬂgrr%lo %ﬁﬁno%%%q g, Dq%b%/ﬂt" hfm was sfi

(3aS, 6a89P€ Mo Bh (thrQﬁ(bLﬁé@rrﬂo (oawakawx@ae@awlwmw ALY mlcﬁﬁlbiﬂetln 20
-6-yl)-1- et hyl hexahydr.opyrrol o [ 3, .4- b rrol e-5¢( 1?) car boxam de
ConpourfdIBCiyErHVats ﬁéﬂ thfamgy éﬁfﬁigwxﬂbNﬁ s ealeeaersy diltsredmpd pppeenirate ﬂhe WO

2012% 0%@5@&3 Ydd Mjﬂ%&ﬁ%og@?ﬁ%r@ﬂlcasﬁ ﬁtdwﬂﬂ)afhanol =B8R &ve compound

(3aR, 6aRz N- (4-(3-chl oro- uor obenzyl oxy) phenyl am no)quinazol i'n

-6-y1)-h W&W%’@mﬁbd%w/ﬁbﬁéf 3, (Mb]])pyr rol e- 5( 1H) - car boxami de
Example 2: (3aS,6aS)-N-(4-(1-(3-fluorobenzyl)-1H-indazol-5-ylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide

10 2

[059] Compound 2 was prepared according to the procedures of Example 1 under similar

conditions using (3aS, 6aS)-1-methyloctahydropyrrolo[3,4-b]pyrrole. MS (m/e): 566.8 (M+1)".

Example 3:
(3aR,6aR)-N-(4-(3-ethynylphenylamino)-7-methoxyquinazolin-6-yl)-1-methyl-hexahydropyrrolo
15 [3,4-b]pyrrole-5(1H)-carboxamide

O
Dﬁjq QL womey

3a 3-b 3-c

?\)/IeO N)

[060] To a solution of Compound 3-a (40 g, 0.138 mol, prepared according to procedures
disclosed in W02010002845), pyridine (40 mL, 0.495 mol) and DMF (anhydrous, 22 mL) in
anhydrous THF (500 mL), was added phenyl carbonochloridate 3-b (22 mL, 0.175 mol)

dioxane
—_—

ZT

3-d

20 dropwise at -10°C. The mixture was stirred at room temperature for 12 hours. The precipitates



57 [64] Conpound 7 was prepared according to the procedures of Exanple 1.
MS (mM e): 546.8 (M+l) Pharnacol ogical Tests 10EGFR activation-inhibiting
test [65N0Qeidoosxsedi ng and starving: A431 (human epi dePODIGN20HVC#GI0OMR)
cells diluted in 10% FBS contai ning DVEM are seeded at 1.3x104 cells/well
in 96-well plates and incubated overnight. Then the cell culture nediumis
r epl acexkeravittbred @nd thealshispeedadnm fsateeatddVEAH 666 salationl 360 plldt eFhasodidiwasubat ed
over ni for starvatj.on. 6] und dilution and treat t. the test
conpoutiersd Feied B nd BIOEL hnCaRPEH Yarthemed ERBeSRoantE e B i ng 556
DVSO. elk il ' i blgs, well of
5%)DNBé?a?%hout(?g%%ng%ﬁﬁég%gﬂﬁgﬁgﬁgggg%%?%ﬂgﬁggé%g%?o ’%é?fgigeéélication
st udy idoxaee {nmie)dvisottired eh7Q°€dbr Hbours, anfilieen coohed tp lthat amsbiemtdemnparatost ed at
37Ccfor+60 m.nutes in 5%0 iLhcu .. 100 4/well of 200.ng/ nl. EGE

(b1 Ssoueer it iRedd il SART Bl il plap b il Pl 340

m nut eg)i MBhig/HALBRMNACKbat or. [67] Lysate preparation: the nediumis
renoved, and 100 gL/well of 50 nM Tris-Cl, pH 8.0 cell lysis buffer

(cont ai ni Higample 41 (Ra%s0aS)ON24-(cEDIAG-(B-fluogobenzybox )pHEOPlaming)i I/ nl apr ot i ni n,

vanadar BB EHBERHLEpt- RS ThoR ARERENRlork TRl SO b RRideT,

protease inhibitors are added right before use. he cell lysate is frozen
at -80C overnight. [68] Plate coating an Bski™g>r 100 4/well of 0.5
tig/m anti-EG-R anti body ( n El mer, 1) diluted in PBS is added to
a 96-wel | DELFIA plate (Per Inﬁr, ND-0601) and i ncubated at 25C
overni ght with gentle shaking. "Thg on is discarded. The plate is
washed 3 tinmes with 200 4/wel |l of© “Avash buffer (PBS buffer containing

0. 05% 30 Tween-20). 200 4/well of bl ocking buffer (PBS containing 0.137 M
of 21gaCl, 0.0027 Mof 5 WD 2012/ 000356PCJ/ CN2011/ 074637 KC1, 0.01 M of
Na

4. 12H20, 0. 0015 M of KH2PO4, pH7.4,4and 1% BSA) is added into each

vel | “angef)he ddnfctind 9 Wﬁ%&%ﬁfe%dac@érd% Go HRY précdduits LAE9&Rple®. Shaking. — [69]
Bi ndi ng: the blocking buffer is discarded ‘and the plate is washed with 200
pL/ wel | oMPDerk):A76@MHUYffer 3 tines. 80 pL/well of the sanple diluent (20
mM Tris-C/pH7.3, 150 5 nM NaCl, 0.1% of BSA, and 0.05% Tween-20) and 20
pL/ wel | ofixampie $:(3aR SaR}-N-EHArrhipgedd(t Bnasehdnzexy)phenybamiaek7t he pl ate at

22C gty KR SR Rt - P 85l Pt 1

pL/well of 0.5 pg/m Eu-PT66 antibody (Perkin El , AD0040) diluted in
DELFI A assay buffer (Perkin Equr, 1244-1 g and incubate the
plate at 25C for 1 h with g ‘e 10 shaHi CTter washing with 200
LIL/well of DELFIA wash buf f# tidmes, 100 pt/well of DELFI A enhancenent
buf fer (Perkin El nmer, 4001-0010) ¥'s edN I ncubate the plate at 25C for 30
niqsmjth gent | e shaki ng. 0? NJ

5
[062] Compound S was prepared according to the procedures of Example 1.
MS (m/e): 576.7 (M+1)"
Example 6: (3aS,6aS)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)quinazolin
20 -6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide

’ X
N H
E@Zij i HN cl
H erN Y
s UL

[063] Compound 6 was prepared according to the procedures of Example 2.



1071] Readout: fluorescence signal is neasured at 340 nm excitation and 620
nm em ssion on Victor3(PerkinEl nmer). 15[072] I nhibition rates are cal cul ated
as fol | ovwWO 2012/000356 [ Fl uor es®€mamN2011/074637
Readout ] Treated - [ Fl uorescence Readout]Untreated Inhibition (/0) =100 -X1
00 [ Fl uorescence Readout[ EGF - [Fluorescence Readout] Untreated Were,

[ FI uor esch® énRpfd6Bt(Mrldat ed 1S the readout of the wells treated with test
conmpound 20 upon_EGF stjnul atjon [ Fl uorescence Readout]untreated is the

readout of*@APINE FaRIARKNAEr@ridiorednidolliaobsnederpphenybmipaiquarazein at i on,
whi ch i.6-ya5 e AR IERLLy BaGENAE0 BYEORLS( 1) EbYORREE ence Readout | EGF i st he
r eadout oy?bswele?l?withyE st?{grrﬁl a]?;ylgn, tgut)n(;f coppound treatnent, which is
used as maxi mal signal 25[073]1C50 is cal cul q%;@\si ng XL-Fit 2.0 software.
[074]1 C50 val ues of conpounds i-ﬁ are 0. 1/@[ . 439,F 0. 006, 0.016, 0.044,

0. 210, and 0.241 uM respecti - HN cl In vivo anti-tunor tests
i n human xenograft nodels 1. M I ¢ met hods: 30 [075] Human tunor
cell lines: Fadu (human head and mnec rynx carcinoma, HTB-43), HCC327
(human non small cell lung cancer, NSCLC, CRL-2868), A431 (hurman epi der noid
WO 2012/ 000356PCT/ CN2011/ 074637 carci nomd, CRL-2592) cell lines were

pur cha from ATCC, _Fadu, HCC827 and A431 cells were grown in EMNEM RPM
1640 aﬁggﬂl%ldnmuﬂ%7ﬂat§§r%r %Ora%ﬁ%gﬁR?%‘Feﬁ}lre?ﬁégéa@@lells wer e i ncubat ed
in a hum gkd | N or+at 37C and under 5% CQ2. [76] Animals: Athymc
mce (6- 8%\/\%2@@ Sag'lrég%apchased from Shanghai SLAC | aboratory 5 animal CO
LTD. The aninmals were housed in the SPF environnment, 4 ani mals/ cage under

standard conditions (12:12 h light/ dark, 40-50%relative humdity at
20-25C) and were given free accgggﬂtﬁﬁ—m 2 3838t ed-sterile diet and sterile
wat@er. [77] Agents: Test co s were fo lLated in sterile 0.5% CMC- Na
at i fferent concentrations (5.&82-E I aHGIH: ’],wté(f‘ﬁ:lteeftl'uen stored at 4C.

10 078][0@]“‘@&%9&15% PRIt has @{mﬁaiwdeﬁﬁbihscamr%%né $iIREq & fogacy
study: The tunor cells were incubated at 37C 1n a 5% I ncubator unti |

t hey racheatappe SN ae yecdodathk 1 Uieallwelbi 96 wal platesenddhadats 0. 05%
Trypsi ns 4 e - I S in serum
free ne%JF‘l?T Tﬁ@ﬁ%é%{%égltﬁéﬁeorﬁgﬁ%%qg}f]p ﬁaggdegl&ﬁ grﬁﬂr% eel\{vrgné’rglé1 #ﬂ(?reglﬁan ation. The
nude mmeliver Ehaplatesatiinaated overaight &ir sthaysiobef ore i npl ant ati on, and

3x]£6FaDu or A431 I . . o
[066] Compound dilution and treatment: the test compounds are diluted in a 3-fold series in

FBS-free medium containing 5% DMSO. 10 pL/well of the diluted compound is added into

cells, 10 pL/well of 5% DMSO without test compound is added into the control wells.

Duplication study is performed for each test point. Then, the plates are incubated at 37°C for 60

minutes in a 5% CO, incubator. 10 pL/well of 200 ng/mL EGF (Biosource, PHG0064) is added
20  and incubate the plates at 37°C for 45 minutes in the 5% CO, incubator.

[067] Lysate preparation: the medium is removed, and 100 pL/well of 50 mM Tris-Cl, pH 8.0
cell lysis buffer (containing 0.5 M NaCl, 0.2 mM EDTA, 0.1% Triton X-100, 1 pg/mL aprotinin,
0.75 pg/mL leupeptin, 1 pg/mL pepstatin, 1 mM DTT, 500 uM sodium vanadate, and 1 mM
PMSF) is added into each well to lyse cells. The protease inhibitors are added right before use.

25  The cell lysate is frozen at -80°C overnight.
[068] Plate coating and blocking: 100 pL/well of 0.5 pg/ml anti-EGFR antibody (Perkin
Elmer, AF231) diluted in PBS is added to a 96-well DELFIA plate (Perkin Elmer, AAAND-0001)
and incubated at 25°C overnight with gentle shaking. The solution is discarded. The plate is
washed 3 times with 200 pL/well of DELFIA wash buffer (PBS buffer containing 0.05%

30 Tween-20). 200 pL/well of blocking buffer (PBS containing 0.137 M of NaCl, 0.0027 M of



15 cells in 0.1 nL nedium or 5x106 HCC827 cells in the O 2 nL nedium were
subcut aneously injected to the right lateral flank of nude mce. [079] One
to three woekr/mbiser i nocul ati on, when average tunor volPGFEN2ead&s7100- 300
mB, the animals were random zed and divided into vehicle and conpound
treated groups. The mce were orally admnistrated with either the vehicle,
0. 5% CNEEINQ,01a¥! of M, R@s12I0nPpdhd ¥ af KBOP @i, pHdr4 and %3S A)eis @lldednintoecaah day .

Tt o Vet PR ekt LI W ket SR 5°0] Moo por wook by
cal i perjos)r |HAGHE: tﬁ_é\glo\ekiﬁyauff@ﬂg dPRSrac@hdHh E@ﬂe H%zbaﬁﬂe&xbghgeggﬂméu&um
mS t an ehav

vol unme (TV, ), = width2xl'engt h/ 2. Ani mal bg ly wei g I or were
obser vdERIA washt bvdfes R pendsmedt uL/Fehof ther sowtple dibtenb(20inov TressC/pHE3) Biled as

f ol lkows; an rh& 1 &0 0 T 0 1009 ST resents t unor
vol oo oy ik Bhoadfinh i 04k TRkt pRR WL ot RRRERFY b A5
r epr esentls wekalincthanothe ptitein S6€ forreeldimmel T h eathegdnge shaRingn t he first day of

treatnment, C represents nean tunor volume of a control group on the

speci f i[87ay Retecting: Theeolatepewpshedh agaia mathG9Ordgwed eADE LA washboffenfor 3ine of

th I i t . )

2012 0003Sope kBT 47 heyBe phitfiSl At rbRETEIRE ADOYR) dituted in PELFTA,
Fadu andsagd®ffex Gteogn dilmsr, (R4t4pl)sagbied @agd menbdnitregllatn andeC fon) h\eith génele. 5%
Na, . pB..0. , 21. d t K , 21
R i, M SRR SRTDPHR I RSO, ot 2
g/ kg1 OPFIKgenhpncementbluferd RerliayBlthel 24000€-001 000 sddgl. I B@LbRa tHefpldest 23°empound

i n HCC827_ xenograft up Vehicle Test conmpound, 0.5 ng/ kg Test
conpourdt 3% MRy F@gg‘?’é‘é‘is ound, 2 ng/kg Test compound, 5 ng/ kg Dosage

regi rrer{§7ﬂ 501@6%t!\ﬁllor95c:8ﬁc:e s?g%af(is %}eag@rgé ap 34‘:0 rﬂgle)%gtatigﬁ nd 6&9 ni e%n:liss(iiéany osn

Victor® (PerkinElmer).

15 [072] Inhibition rates are calculated as follow:

[Fluorescence Readout] — [Fluorescence Readout],, eated

Treated
Inhibition (%) =100 — X100

[Fluorescence Readout],,; — [Fluorescence Readout]reateq

Where,

[Fluorescence Readout]rreateq is the readout of the wells treated with test compound

20  upon EGF stimulation

[Fluorescence Readout]untreatea 1 the readout of the wells with neither compound

treatment nor EGF stimulation, which is used as cell background signal

[Fluorescence Readout]ggr is the readout of wells with EGF stimulation, but no

compound treatment, which is used as maximal signal
25 [073] ICsis calculated using XL-Fit 2.0 software.
[074] ICsq values of compounds 1-7 are 0.185, 0.439, 0.006, 0.016, 0.044, 0.210, and 0.241

uM, respectively.
In vivo anti-tumor tests in human xenograft models
1. Materials and methods:

30 [075] Human tumor cell lines: Fadu (human head and neck, pharynx carcinoma, HTB-43),

HCC827 (human non small cell lung cancer, NSCLC; CRL-2868), A431 (human epidermoid



1 ng/ kg, p.o., gd x 21 days 2 ng/kg, p.o., gd x 21 days 5 ng/kg, p.o., qd X
21 days Animal nunber (n) 8 8 8 8 8 52. Statistic Analysis: [080] Tunor
vol ume dawe 20evm@oxskpr essed as MeanSD. One-way ANOVA was PasadNbovo7saslt i pl e
conparisons and Student's t-test was used for conparison with vehicle
control. Differences were considered statistically significant at P < 0.05.
3. Resudatanomm [RI1PS9Neell nes wonporehdsed Howe d T€IE) riafia, dFEOC82 Larolr A4 1okt

i nhi bi tj 1N the.t n \p_a.dosage; dependent ner., In

addi 11 vt it QR VRAE R A R TRV B 008 10 SRR ook e

si gni f i eAniveteddyubakiddhta Huasdifietintutgitdriae3 Ppatd urdet 5% ¢©82] The TAs (%
produced by the representative test conpound,in Exanple 3 are shown in the
t abl e H8T@w. /gumgls: Agmanr ei® (678avesks) wersnpuoehaded3from Shanghai 8ha6uUsbdretonn xeno

af t smodgl 5.1 PR3, The animals were housed in the SPF environment, 4 animals/ cage under
standard conditions (12:12 h light/ dark, 40-50% relative humidity at 20-25°C) and were given

free access to Co® radiated-sterile diet and sterile water.

[077]  Agents: Test compounds were formulated in sterile 0.5% CMC-Na at different
concentrations (0.05~1.0 mg/mL), and then stored at 4°C.

10 [078] Subcutaneous implantation of tumor cells and anti-tumor efficacy study: The tumor cells
were incubated at 37°C in a 5% CO; incubator until they reached approximately 80% confluence.
Cells were detached by 0.05% Trypsin-EDTA, centrifuged at 800 rpm, and the cells were
suspended in serum free medium. The concentration was adjusted for nude mice implantation.
The nude mice were quarantined for several days before implantation, and 3x10° FaDu or A431
15  cellsin 0.1 mL medium, or 5x10® HCC827 cells in the 0.2 mL medium were subcutaneously

injected to the right lateral flank of nude mice.

[079] One to three weeks after inoculation, when average tumor volume reached 100~300
mm’, the animals were randomized and divided into vehicle and compound treated groups. The
mice were orally administrated with either the vehicle, 0.5% CMC-Na, or the test compounds at
20  different dose levels once a day. The dosing volume was 10 mL/kg body weight (dosing regimen
was shown in Table 1 and Table 2.). Tumor volume was measured 2~3 times per week by caliper
for length and width, and was calculated using the formula: Tumor volume (TV, mm?®) =
width’xlength/2. Animal body weight and behavior were observed during the experiment.
Tumor growth inhibition was calculated as follows: TGI (%) =100-(T-T)/(C-Co)*x100%, where
25 T represents mean tumor volume of a treated group on a specific day during the experiment, Ty
represents mean tumor volume of the same treated group on the first day of treatment, C
represents mean tumor volume of a control group on the specific day during the experiment, and

Co represents mean tumor volume of the same control group on the first day of treatment.



FaDu A431 0.5 npk 59.2 - - 1 npk 114.7 - - 2 npk 127.8 46.1 21.3 5 npk

140.8 66.9 62.8 10 npk - 95.2
WO 2012/000356 PCT/CN2011/074637

Table 1. Dosing regimen of test compound in Fadu and A431 xenografts

Group Dosage regimens Animal number (n)
Vehicle 0.5% CMC-Na, p.o.,qd x 21 days 8
Test compound, 2 mg/kg 2 mg/kg, p.o., qd x 21 days 8
Test compound, 5 mg/kg 5 mg/kg, p.o., qd x 21 days 8
Test compound, 10 mg/kg 10 mg/kg, p.o., qd x 21 days 8

Table 2. Dosing regimen of Test compound in HCC827 xenograft

Group Dosage regimens Animal number (n)
Vehicle 0.5% CMC-Na, p.o., qd x 21 days 8
Test compound, 0.5 mg/kg 0.5 mg/kg, p.o., qd x 21 days 8
Test compound, 1 mg/kg 1 mg/kg, p.o., qd x 21 days 8
Test compound, 2 mg/kg 2 mg/kg, p.o., qd x 21 days 8
Test compound, 5 mg/kg 5 mg/kg, p.o., qd x 21 days 8
5 2. Statistic Analysis:

[080] Tumor volume data were expressed as MeantSD. One-way ANOVA was used for
multiple comparisons and Student’s #-test was used for comparison with vehicle control.
Differences were considered statistically significant at P < 0.05.
3. Results:
10 [081] The test compound showed significant tumor growth inhibition in the three tumor
models in a dosage-dependent manner. In addition, none of the mice treated with the test
compound exhibited significant body weight loss during the experiments.

[082] The TGIs (%) produced by the representative test compound,in Example 3 are shown in

the table below.

15 Table 3. TGI% of compound 3 in subcutaneous human xenograft models
HCC827 FaDu A431

0.5 mpk 59.2 - -

1 mpk 114.7 - -
2 mpk 127.8 46.1 21.3
5 mpk 140.8 66.9 62.8
10 mpk - 95.2 85.3




85.3 WD 2012/ 000356PCT/ CN2011/ 074637 hERG Assay 1.Cell culture [083] A
CHO cell line stably transfected with hERG cDNA and expressi ng hERG

channel s wao0egwmsbor the study. Cells were cul tured inPogEdiN2m1gM3ai ni ng:
5 Dul becco's Modified Eagle Medium (DMVMEM F12) 10% (v/v) heat inactivated
Fetal Bovine Serum (FBS) 1% (v/v) p?ﬁk@i/usia /[ streptomycin 500 pg/nl
Ceneticin0O reagent ((418) Before testing, cells were harvested

usi ng Ac x1 (rl nnovative Cell Technol ogies). 102. Solutions [084] For

t he el trd-f)#{}g‘?m Bgi cal recordings the follow ng solutions were used Table

St udi oa Rk g en e b Ey E R AL I BRI R B g G R
MyC121.Wds used 4k 3be Stadil Tls weteumitaa:tiGn niddRMSEaHBinigTAS ATPS
5 * Dulbecco’s Modified Eagle Medium (DMEM/F12)
* 10% (v/v) heat inactivated Fetal Bovine Serum (FBS)
* 1% (v/v) penicillin/streptomycin
* 500 pg/ml Geneticin® reagent (G418)
Before testing, cells were harvested using an Accumax (Innovative Cell Technologies).
10 2. Solutions
[084] For the electrophysiological recordings the following solutions were used

Table 4. Composition of internal and external solutions used in hERG patch clamp studies

Reagent External Solution (mM) Internal Solution (mM)

CaCl, 1.8 -

MgCl, 1.0 1

KCl 4 130

NaCl 137 -

Glucose 10 -

HEPES 10 10

EGTA - 5

ATP - 5

pH 7.4 (adjusted with NaOH), 7.25 (adjusted with KOH),
osmolarity ~280 mOsm osmolarity ~280 mOsm

3. Recording system

[085] Whole-cell recordings were performed using a EPC10 USB(HEKA). The cells

15  were voltage clamped at a holding potential of -80 mV. The hERG current was activated by
depolarizing at +20 mV for 2 sec, after which the current was taken back to -50 mV for 2
sec to remove the inactivation and observe the deactivating tail current. The first step at -50
mV was used as a baseline for measuring the tail current peak amplitude.

4. Compound handing and dilutions

20 [086] Compounds were prepared as a 10 mM DMSO stock in a glass vial. The stock
solution was mixed vigorously for 10 minute at room temperature. For testing, the

compound was diluted in a glass vial using solution; the dilution was prepared no longer



pH7.4 (adjusted with NaOH),7.25 (adjusted with KOH), osnolarity -280
nmOsnosnol arity -280 mOsm 3. Recording system [085] Wol e-cell recordings
wer e per fworete/aweisng a EPCL0 USB(HEI CA). The cells 15 wecs/anabtiagessel anped
at a holding potential of-80 nV. The hERG current was activated by
depolarizing at +20 nV for 2 sec, after which the current was taken back to
-50 m/ thap 38 mjgutes §efasppie FECWél rmgents wADM O ‘b werepresens atifiask dilitiang

tail { eg% ql first steﬁ -50 mV was used as a baseline for neasuring
the tai F%ﬂ?5ﬁgﬂﬁg%ﬂﬁ¥w W§&. 4. Conpound handing and dilutions 20 [086]
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confi gur tlon the cells were nonitored for 90 sec to assess stability and
washed aGditHPTERIOES P- solution for 66 sec. The voltage protocol 5 described

above ‘(ﬁ)%sf hﬁ}té&%ﬁ 8P éﬁlﬁivr\xﬁ?ﬁb%%ﬁ 039&%‘81% LAk 5 2D hOtho 8
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state otutrequeatiathenasithre @nfroh (1085 @eﬁa@ﬁflpywa@ Addgdodashoet wihexistngl100nM
G sapr 'Qﬁtldﬁasaﬁg%newmfﬁv YichPer S dr@R oA *rélﬁlrk!géh%a é‘vﬁ%a?%g&nr med unti |

the recovery of the current reached a st ead: y state. al ysi s

15[ 089]6.Debata watatysénal yzed using Pul sefit and Oigin 7 (Originlab
Corporatlon) 7. Result [090] Conpound 3 inhibited the hERG tail currents
wi tlR arl0B%E0 Rata g/esa amalxged %ng:Bhléeﬁit gk Qoigsn 7 §0xiglabuCornpratianlal

whol e- chIRgaﬁch cl anp assay.

[090] Compound 3 inhibited the hERG tail currents with an ICso of 9.3=1.2uM(five

concentrations, 5 x 2) using manual whole-cell patch clamp assay.



WD 2012/ 000356PCT/ CN2011/ 074637 Clains 1. At | east one conpound chosen from
(3 aR, 6aR)-N-(4-( 1 -(3 -fluorob enzyl)- 1 Hindazol- 5 -ylam no)-7-

5nmet hoxy guOraralodise6- y1) - 1 - net hyl hexahydropyrrol o [ 3 Pe¢ThHIN2ppmra7ed37( 1
H)-carb oxam de; (3 aS ,6aS)-N-(4-( 1 -(3 -fluorob enzyl)- 1 Hindazol-5
-yl am no) - 7- net hoxyqui nazol i n-6-y1)- 1 -nethyl hexahydropyrrolo [3 ,4-1)]
pyrrole-5 ( 1 H)-carboxam de ; (3 aR@amys N- (4-(3 -

et hynyl phenyl am no) - 7- met hoxyqui nazol i n-6-yl1)- 1 -nethyl - hexahydropyrrol o
[3 ,4-b]pyrrole-5 (1 H)-carboxam de; 10(3 aS,6aS)-N(4-(3 -chloro-4-(3

-fl uorob gnzy].gx henyl am no) - 7- .net hoxyqui nazolin-6-y1)- 1
- met hyl he?éhy‘%ﬁ%%’%/g?eoﬁ 0 Iiognfiﬁil%ﬁen M ol ( 1 H-carb oxamde; (3

aR, 6aR)(3BR (6hR)N-(4[1-B- Audtobéhzyhl upiRBEN 2 @XM eny! ani no) - 7-
met hoxyqui nazol in-6-y1)- 1 -nethyl hexahydropyrrolo [3 ,4-b] pyrrol ( 1
H) - 8ar boxaniTehopguirgz@ing-yN- |-meftathezpysrepyatold3,4-blpyrrole-5(1H)-carboxamide;

-f1 | ami ' lin 15-6-y1)-1 -nmethyl hexahyd |
B L e R S A N A P
-fluor ObenZMhamﬁthﬂﬂaydlaﬂ@%)gﬁieﬂ@nﬁkhﬁydr@ay%‘rl)llo[3,4=%WEB@@)J&QB&M1&&| o[3

,4-b] pyrrole-5 ( 1 H)-carboxam de, and/or east ‘one pharnaceuticall'y
accept dBak,68R)-N-(@HB rettninylpheylaninphdrmretbexyquirakzolim 6pbs 1 -hiethyl-hexghytisipggolat

ot o SRS SERARR, S Cor L, e o e, o coound
 baraas gt i AR U085 10
H i ndazol - 5 metheyiqnispzatin-6-y1)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3aR,6aR)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3aS,6aS5)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)quinazolin
15 -6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide; and
(3aR,6aR)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)quinazolin
-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide,

and/or at least one pharmaceutically acceptable salt thereof.

20 2. A pharmaceutical composition comprising at least one pharmaceutically acceptable

carrier and at least one compound chosen from
(3aR, 6aR)-N-(4-(1-(3-fluorobenzyl)-1H-indazol-5-ylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3aS,6aS)-N-(4-(1-(3-fluorobenzyl)-1H-indazol-5-ylamino)-7-
25 methoxyquinazolin-6-yl)-1-methylthexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3aR,6aR)-N-(4-(3-ethynylphenylamino)-7-methoxyquinazolin-6-yl)-1-methyl-hexahydropyrrolo
[3,4-b]pyrrole-5(1H)-carboxamide;
(3aS,6aS)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
30 (3aR,6aR)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide;
(3a8,6aS)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)quinazolin
-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide; and



2 5met hoxyqui nazolin-6-yl1)- 1 -nmethyl hexahydropyrrolo [3 ,4-1)] pyrrol e-5

( 1 H-carboxam de; (3 aR 6aR)-N-(4-(3 - ethynyl phenyl am no)-7-net ho

Xyqui nazowDre/0pa3se 1 - et hyl - hexahydr opyrrol o PCT/CN2011/074637

[ 3, 4-b] pyrrol e-5(1H) - carboxam de; (3 aS,6aS)-N-(4-(3 -chloro-4-(3 -fluorob
' 7- met hoxyqui nazolin-6-y

| heny| - 1)- 1
?EQIhSr(ﬁéﬁé%ﬁ%@%p@ﬁwﬁsﬁ;ﬂluoml}engylpmph@rwwnngnjna@@hrboxam‘ de; 30(3

R 6aR) - N- (4 R - = ) X 1 i.nQ) - 7-
?ret hgxi/qui (nagf))ﬁ)l }]agét@%?ex%%ﬁ%}%@%gggﬁ%%géggﬁ%xF%IHEH g’] pyrrole-5 ( 1
H) - car hanaratRast 0de pRarBRaSutidallyadcdptabllsalt therebf( 3
-fl uorobenzyl oxy) phenyl am no) qui nazolin -6-yl1)-1 -nethyl hexahydropyrrolo [3

,4-1)] pyrrol ( 1 H)-carboxam de; and WD 2012/ 000356PCT/ CN2011/ 074637

3aR, 6aR) - N- (4- (3-chl oro-4-(3-fl uorohenzyl oxy) phenyl am no) qui nazol i n
e 51) - 1- et Hy PIEC4R EeaiiE 8PS TPPoRsiBY yirkiSitons( phgrexpiesénteatidd, and/ or at
| east QRRrRAFYBLGHIdnal fwhlRERE ARE pﬁ%bﬁipﬁgﬁgg%%iniégﬁngqto%ﬂ g Bfneed

treating cancer responsive to inhibition o rexpression and/ or _
over actthgeefangdffaspvelanerit of atdeash onereampound shpseofiont onpr i si ng adni ni steri ng

t i i d t f fecti t of at | east one conpound
cﬁogeﬁ%s%ﬁfﬁ%%?fghﬁ)ﬁﬁéfg QI’(Z%(@{'W%%%(}%E@%%JII—H ndazol - 5-yl am n(r)r;) -7-

t hoxyqui nagehbtyq@ing2dlinl6 Bt NS RARMBYRENHFoR [0 430 1 5Rd BB 119)- &b xhiliagar box
ani do- 10( 308 adt KI-M%%E (13051 xii obg]%yl) Kol %da]fz']’(y)'?-l5-§|}?m rﬁ%"- pude;
metlRox y(§as, 6N (A~ 6-(3-flpetbbenstyhyl Hiéndahyldi-glaymingl b

[ 3, 4-b] pyrral

: 5(1H) - b 1 de; .
(3aR, 6aR) - N”(‘%h‘@’é’fqﬁ“ﬁ%‘ﬂiﬂ‘ﬁ%@%P‘%myﬂlfi‘?l%xdﬁ%ﬁyﬁ@%&drm%?*ﬁi]éi)g?‘i*)fb%‘-aﬁﬁi‘?iy| “he
hyd -@: 3 - in-6=Y12R : frolo
L TSN P B BBt
15net hoxy quilAdzRIpymole-S¢)-darhestamid¢iexahydr opyrrol o[ 3, 4-b] pyrrol e-5(1H)-carb

oxam de; .6 - 4- (3-chl oro-4- (3-fl uorob enzyl oxy) phenyl am no)-7-
met hoxfﬁ?é3§%§§ﬂ1(%'?%‘9€tf§q‘i&§‘@85ﬂ ﬁ%&iﬁéfgwlzfﬁwmcaﬂ-
[ 3,14- b] pyr r gh&h&x hﬂna@@lfrp@&?m‘—Hﬁ’ihylhexahydropyrrolo[S,4~b]Fyrrc_)le-5(1H)_—carboxa_mide;
(3aS, 6aS)-N-(4-(3-chloro-4-(3-fl uorobenzyl oxy) phenyl am no) qui nazol i n
(3aR,6aR)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)-7-
methoxyquinazolin-6-yl)-1-methylhexahydropyrrolo[ 3,4-b]pyrrole-5(1H)-carboxamide;
(3a8,6aS)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)quinazolin
-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide; and
20 (3aR,6aR)-N-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)quinazolin
-6-yl)-1-methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxamide,

and/or at least one pharmaceutically acceptable salt thereof.

4. The method of claim 3, wherein the cancer is chosen from lung cancer, especially non
25  small cell lung cancer, head and neck cancer, colorectal cancer, pharynx cancer, epidermoid

cancer, and pancreatic cancer.

5. The method of claim 3, further comprising administering to said subject thereof an
effective amount of an anti-cancer agent, wherein said anti-cancer agent is different from said at

30  least one compound of claim 1, and/or at least one pharmaceutically acceptable salt thereof.

6. A method of inhibiting over-expression and/or over-activity of epidermal growth factor

receptor comprising contacting epidermal growth factor receptor with an effective amount of at



-6-y1)-1- et hyl hexahydropyrrol o [ 3, 4-b] pyrrol e-5(1H) - car boxam de; and 20
(3aR, 6aR) - N- (4- (3-chl oro-4-(3-fl uorobenzyl oxy) phenyl am no) qui nazolin -6-
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anount of ca ./ O / : t nd._of ¢l aim
1 ana or iy SRt AT RARRINEE MR AL e B o BFF. RERGMonSnalt
use of deliéurmpnrpeernileadfand hadkneahcancilovecial cdneaspharmex enaenyagideririoiddnyer,
acceptabl.e salt.thereof in the preparation of a nedicine for treating
cancer 20§ Pancreaticganeeise of C aim 7 wherein the cancer is chosen from | ung
cancer, especially non small cell |ung cancer, head and neck cancer,

col orectal cancer, pharynx cancer, epidernoid cancer, and pancreatic

carger. 109Thdfdeat oheasiipoane a6 TPRUBLt antiafmaleuti@aABtacogRalbaBERLE | cal |y
acceptabl e salt thereof. according to claim1 for inhibiting over-expression

and/ or 3S¢AAINgLP clpimyl for inBRtang oMer-cxPISHIMN Fnd(ar oy er-atiwiy o epidenml grovdht i ng

cancer fasPRBSI N ortBr irétinRichA@PrlpoRKR 6 MHiiashH Qf‘o@é?g;gf?éssﬂﬁﬁ%%}i vity of
epidermal growth factor réceptor. 1510. The at |east one conpound and/or at

| east oWeraghainelceiddraal growirlaetor sdseptosal t t hereof according to claim9,
wherein the cancer is chosen fromlung cancer, especially non small cell
| ung cancer, head and neck cancer, colorectal cancer, pharynx cancer,

epijger moi 4o CRCRNeasPBE &ﬂib%ﬁﬁ@&ﬁ(ﬁoﬁﬁ W&t one pharmaceutically acceptable salt thereof

according to claim 9, wherein the cancer is chosen from lung cancer, especially non small cell
lung cancer, head and neck cancer, colorectal cancer, pharynx cancer, epidermoid cancer, and

pancreatic cancer.



