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11111111111011 ANTI NEOPLASTI C COVBI NATI ONS *159159*
BACKGROUND OF THE I NVENTION This invention relates to
t he use of conbinations of raparryci n 42-ester with 5

3- hydroxy -2-(hydroxynethyl)-2 nethylproplonlc
(CC -779) and 4-di net hyl am no- but - en0| c aci dzmml”ﬂ,mmmmum,’”m
[4-(3-chl oro-4-fluoro- phenylafnlno)-S- o-7-€
uinolin -6-yl]- am de (EKB-569). Raparrym n i's a
macrocyclic trie
Strept onvi ces ﬂwyar%giégéﬂgugbwiihwm%s found to
have anti f ungal act ivity, particularly against Candida
@A@KG % [B’Q)chI'HE‘ d |n VI vo [C. Vezina et al.
. AnR| bINO IIXVEN Cgﬂ; S.N. Sehgal et at., J.
Ant i bIhis lnvggtlomge}at@ng e uw ofo\corggua@t,lor@t ofa]apamycm 42-ester with
BRYdrBkyRd-(hydPduy é—%ﬂi R 9 -
%r@ié}g (hydPdxy 7)( y Opréb@mc a%FoemCI:ﬂﬁ@?%na t?-dmfé'ﬂﬂllammo

tent 993, tionally, rap
%@nqrat%qw E& @s@tﬂomﬁf 4So-P HEARFINAE-CRNany -BFoXy-quinolin-6-y1}-
#hidbherBl566Y. S. Patent 15 4,401, 653) has been shown
to have antitunor activity. The | Munosuppr essi ve
ef fects of rapamycin have been disclosed in FASEB 3,

3411 RaSMYcin By ca Qaacrbcycllcﬁtnan@l arifib6 pl@Hb@d by Streptomyces

!macroc§cl | Cyﬁ% eCﬁ%s%HB(?e M‘/"@ 3@@?{{‘%"‘“ ?ﬁ%’f%f B?réICL?lar]y against

Osrefldd_albicansy ebathtin ndird aad dmplvivot [O. efexirial enall,FASERIbDHE. 28, 721

3579, S 55, gt A 50 520, e B542h. i

R, 530 (1O785tUS Patérta$,929,99Pharsi bLS. PataniS6B,743p, Adaltionally,

BT A ST A ey 48, v

159 39+

1'ergic'ent
4,601,663 ) has| keepshewn 40 bave antiturner agtlyityvant arthritis

del
g? f :C e éfmgﬁéﬁ%fpg{esg.gg léﬁ&t@ A %rﬁk{)d}]ﬁ fg)?vel Qé[]:eq] disclosed In FASEB
in Bt bbd1985). @yc'Rﬂwwélaﬁdﬂ-@D% (thﬁi’éﬂ%nroqtmllq)rr@l@ulesn@}so have

9&*5ent rsﬁé\fvh nl@ BY Séﬁéﬁtﬁe | é@%ﬁmuﬁééﬂp‘ﬁ?é@k@sﬂéer{ty §ler§8|tee Bkeful in

U nonary

Breugulmgtyqnsp GPJPﬁt'Q!'eEFé%@ dﬁéb*et(‘e%ﬂ9breFA$Eas3[ 15286 (1989);

Ray e04ing e84l LAet 1958 rc197€i1 Séﬁdi OIS PRbitN5, 280 99‘§1f Rama‘itel et al,
U. S. Patent 5,

U's.
Bod, POYSOL ERABRATol S 8 (LA Siioed. et GRNGn S oHectve I
trﬁtéxmhmbhtac kigtgiatericephABnPalitis 386d41,28 model for multiple sclerosis; in

the adjuvant arthritis model, a model for rheumatoid arthritis; and effectively inhibited
the formation of IgE-like antibodies.

Rapamycin is also useful in preventing or treating systemic Iupus
erythematosus [U.S. Patent 5,078,999], pulmonary inﬂammatfon [U.S. Patent
5,080,899], insulin dependent diabetes mellitus [U.S. Patent 5,321,009], skin
disorders, such as psoriasis [U.S. Patent 5,286,730], bowel disorders [U.S. Patent
5,286,731], smooth muscle cell proliferation and intimal thickening following vascular
injury [U.S. Patents 5,288,711 and 5,516,781], adult T-cell leukemia/lymphoma
[European Patent Application 525,960 A1], ocular inflammation [U.S. Patent
5,387,589], malignant carcinomas [U.S. Patent 5,206,018], cardiac inflammatory
disease [U.S. Patent 5,496,832}, and anemia [U.S. Patent 5,561,138].
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30 injury [U S. Patents 5,288,711 and 5, 516, 781],
adult T-cell |eukem a/lynmphoma [European Patent
Application 525,960 Al'], ocular inflammtion [U. S.
Patent 5,387,589], malignant carcinonas [U S. Patent
5,206, 018], cardiac inflanmatory disease [U. S. Patent
5,496,832], and anema [U S. Patent 5,561,138]. 1 iii

VI ~~| I ~I ~ nnon2* Rapanycin 42-ester with
% “yﬂe%iﬂv.@g“?s U SN g P ACKARARIR 2 fepféplonts acd

(@@lgﬁer)us: gsier pﬁrﬁpgrrwsmwfém Bé% §emeﬁsttq§?ﬁ;fslgg|ﬁemtnnhlw%ry effects
on%rtﬁo @r%gr'gxﬁg tlde?gﬁé' é(rihr g@g% z?orgi'étbe erﬁﬁﬁé@érbﬁﬁh and use of
in
YIRS oSl doDLATS, Il O SacarS 7 sigcloped /S, Patent
5@6&'7?'8: s cytostatic, as opposed to cyt ot OXI c
roper de
P oSl SeE. S5 artred S ByBL RS, S Ay acay
tﬁ@m‘ﬁfe de b%@}reésibmwemarmﬂmm tcsmnmfr ramn'areone 1 ®@E77%is considered
te brpny.% ggfntg Fégti oﬁmtf?'ntrtﬁgt Irmﬁrggﬁ% nﬁ&c Oggé ﬁﬁué ol%%p,qg binds to
a\Ndlfﬁhns ahlobm;ﬂ& with ¢z gytepladricngirGiRin Fr’é&ﬁawhzm Inbjbgtpean &hzyme,
n a
P OReerimatay e Taraeh:  RR DHGinD oS SEREP - fbamycin

asldmiéted Sprtatema{FRéﬂ ). olhhibifiogrefiMTERIsJtnase] amlvq@atnhubﬁw varlety of

"‘QL ? ﬁ%&%}l&? h%)@% gﬁhg@djﬁg Cﬁ!ﬂkklﬁé ‘%{lﬂnﬁf?ﬁ&t : eélhlét proliferation,

teins
tramglaltlam of iRNABL fasiseyerabkey protairg that 5%95-‘1@9 thg, @1 phase of the cell

égkle ah@qu Qqﬂdg?cfeﬁnl?aﬁ{sbﬁ;?tlo?n leajdﬁpdﬂoniﬁhlb@loh i ﬁ?%éﬁe@éiorpbf the cell

ogressron o e from of
ave@hmm&mt@fs aThé omechani©dl eﬁétﬁlon A CCITS ﬂngt fesulihin the G1 S

se bl ock.is no ..an anticancer drug. In
R?ﬁsg&% e)/fgf%ggqg %?‘chﬁ%@ to inhibit the growth of
- nulﬁfbeltroprClWI?Qt baodieen| showai teeirsdbit dreprgrewth| of a number of

I'ggtpfop ically di @ gé’;%g ilgﬁ@s ée(ﬁg?p ¢ gl‘\’@i' tnge?\gngg %gstgﬁ\“@@r&aﬁger leukemia (T-

d:ellmelsrewlr earmennprostate wascer2and anelanome lines are 7angongrife most

nﬁlgg ! Pﬁ'i rl?@ fﬁg? E@rlnééuddqaﬁé%gao(%ezllg Wﬁgvdéf Itéénk%né?%é cell cycle.
that lBCviva Zfudiess imotde inige have demonstrated that CCI-779 has activity
against human tumor xenografts of diverse histological types. Gliomas were
particularly sensitive to CCI-779 and the compound was active in an orthotopic glioma
model in nude mice. Growth factor (platelet-derived)-induced stimulation of a human
glioblastoma cell line in vitro was markedly suppressed by CCI-779. The growth of
several human pancreatic tumors in nude mice as well as one of two breast cancer

lines studied in vivo also was inhibited by CCI-779.

Protein tyrosine kinases are a class of enzymes that catalyze the transfer of a
phosphate group from ATP or GTP to tyrosine residue located on protein substrates.
Protein tyrosine kinases clearly play a role in normal cell growth. Many of the growth
factor receptor proteins function as tyrosine kinases and it is by this process that they
effect signaling. The interaction of growth factors with these receptors is a necessary
event in normal regulation of cell growth. However, under certain condltions, as a
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agai nst human tunor xenografts of diverse histol ogical
types. dionmas were particularly sensitive to CCl-779
and the conpound was active in an orthotopic glionma
nodel In nude mce. Gowth factor

(pl atel et-derived)-induced stinulation of a human 25
glioblastoma cell line in vitro was markedly

suppressed by CCI-779. The grovvth of several hunan
pancreatic tupors in nud

rebyibeseither FEAHON) gr AVEreXPiesF gDy Ctﬁﬁg?sﬁe%Hé’f sg‘gaﬁg%&‘ﬁe §étBguiated;
thie fr‘é%uh’d df%ldPMs Gﬁborﬁrwed Belbprofifaratipn shicheakileatstodumpegrgwth and

ulgrpqgtgziwI ﬁ%sef hat rA%%t @alnXé_‘f_pj\l[]& ATRNALE rCQf;ce?f ReX0, 60, 43

yr OSI ne resi }J
(loggphnd Rwlsqmotlél' .nParsoss,r aﬂedmpprtemtequrw%én fancology, DeVita

Vﬁa:@fb? Btchgoap&ﬁ tp%gy 1f’]‘\ §°|Se 1@@3)”{”&%@3 d gﬁihﬂh\ﬁfébtor receptor

ece or protellgi [CH ? ts of
kmasesyarwsthee pkmtnmeegema that haye @96@ ifentitipd,and whicy gre targets o

th g{{rgp(ggqﬂgc f fHid MRehfich afd'thd Bbﬁéﬁh@él'@ﬁwﬂf feﬂd’t@r\/\td&eptor kinase
a t ese rece{otors LS, a necessary eveg i duced
(E\@F@kmasgmthmplro&m orodsiet of the 61REhoNIaeRR%e d??d%ﬁo uct'p

b%r htgs'glfbgﬁ?géléd GBRrrefStR & KRSWeu of l@ERQ)eronﬁug@tte oBince the

Ssion, these receptors c

pﬂesmwlattoe\devertt He a ¥epssapf S\ﬂ'??l: ferj e uﬂe’@mwgq O§gHr:3Rq since
o@%r%&%?é% bPFhu o Rinades harthded és\swétegr\mm targear an inhibitor of

(Hitvave gt Gro iR ToRHy. Kingse l(‘n%gé\’% (AR i%%&éd}% i for the
tE%\yﬁéP'ﬂ%f 3§ﬂcbr anH erd%bsmmlzed b@runodrtpiied pegbnagmal cell

it B
arensing Fon @Al iovPiebions BB oL I edabior inas? kot the erbs-2
deBd etiheoﬁ‘ﬁefséérfésé{daﬂedﬁwme hbman breathahtanﬁuoyarl@lhéamr% [Slamon D.
are tar S O (o)

L L 5k o A BGECAR Sl D95, 1M e D6fgation of
E&RISRInadd Ragbedreassopiateduwith emdermucbmwra;m%)et %in&ancer

Fgéf BLOBSE RoRArEedsr RindDIVERRE 2., (! 80 AloBhéarRes) 7. 450
WWthtorsunn\mwmgt other majoe@mﬁr[ﬁuwp&n‘é/w f Brit. Mad Bull., 47,

N Hedalse biateadrecept
i R, e, A e, o g e
Bl"hasdshlnstlm/paﬂl'lpgmqsmp’émﬁnew; FEny geret stidies haye ealt With the

o@?&a{ﬁ O&ffﬁ@mﬁ ST1€ iNibites B8 pdiéiial bhﬁ‘-@bmttheifapeutlc agents

i seases charac eri

[somntecenu conticws: Burer TR, AXUGS 5 A ¢§y1gg@n%qdec:hang, C.d;
g%ég@?é,p%gss‘) Nt Prot hes I @Rerige2)ki nase product of the

oncogene 'has been associ ated with human
breast and ovarian cancers [Slanon, D. J., et. al.

?i'gggﬁ%'"%e%'afﬁ‘ﬁgtb,ﬁ%ﬁ‘%%'cw [ﬂs(aemao 42 oro-pheylaming)-3-cyano-
7- ethoxy-qumohn -yll-amide (IS:JKB 569) Is an EGFR kinase inhibitor which has
significant inhibitory effects on tumor growth in both in vitro and in vivo models. The
preparation and use of EGFR kinase inhibitors, such as EKB-569, are disclosed in

U.S. Patent 6,002,008.



EGF- R ki nase has been associated with epidernoid

tunors [Reiss, M, et. al., Cancer Res., 51, 6254

(1991)], breast tunors [Macias, A, et. al.

Anti cancer Res., 7, 459 (1987)], and tunors involving

other major organs [GQullick, WJ., Brit. Md. Bull.

47, 20 87 (1991)]. Because of the inportance of the

rol e played by deregul ated receptor kinases in the

pat hogenesi s of cancer, many recent studies have dealt

evelo ment of specific PTK inhibitors as

SL@%@&BY%&iT%ﬁ{NV% HOA t herapeutic agents [sone recent

revi ews: Burke. T R EXugs Future 17, 119 (1992) and

Chagg CJ..;. : Prod., 55, 1529

(19925 presentiny ﬂ%PW‘F’Eﬁ?ﬁBmBalﬂHleaéfﬁ’éutbe tenda:

[4-(3-chl oro-4-fl uoro-phenyl am no) - 3- cyano-

7- et hoxy-qui nolin-6-yl]-anm de (EKB-569) |Is an EGFR

ki nase inhibitor which has sig i ficant inhibitory

effects on tunor_growth NQ _vitro and in vivo

nmodel s. The prépa@ACHen and use oPSifitsiR ki nase

I nhibitors, such as EKB-569, are disclosed in 30 U.S.

Pat ent 6,002, 008. 3 SUMVARYrOF THE | NVENTI ON The

present invention provides a cofpound having the
formul a: (CH3)2NCH2 CSi ( 3 O (CH3)2NCH2 ~OCH3
or (CH3) 2NCH2- (€M) BICHE ) -~OGH, HA or

(CH3) 2NCH2 CI. HC

or
o)

(CH3)2NCH2/\/”\OH

or
o)

M
(CHa3),NCH, OH . HCI

or
o)

(CHa)zNCHz/\/J\CI .HCI

The present invention also provides a process for the preparation of a compound
according to any aspect of the present invention having the formula

0 0

/\/”\ or /\/U\
(CH3),NCH, OH (CH3),NCH, ~ OH . HCI

-3a-



The present invention also provides a process for the
preparation of a conpound according to any aspect of
the present invention having the formula (CH3)2NCH2 OH
or - 3a (CH3)2NCH2 OH. HCO conprising (a) reacting a
trimethylsilyl-4-bronocrotonate or nethyl
4-bronocrotonate wth dinethylamne to obtain the
correspondi ng 4-di net hyl am nocrotonate; (b)
hydrol yzi ng the 4-di net hyl am nocrotonate of step (a)
to.formthe correspondi ng 4-di methyl am nocrotonic
COMRANG ang (c) optionally chlorinating the

4- di' et heg) eafacﬁrﬁl%:a OEIr_?]mh)ﬂsn@M drdﬁfocﬁdt&fété Br)mlélﬂyl 4- %mog%nate
wntlgg&eg@,eésmlk gogk%f A0 t?)er g%gqsggr?c@}g %]g yllaonlr?mgcrgt%n tE-:OVI es
di net hyl @irhydrelpzing ﬂ}eethdlrrcetrwiamlnocrc;tonate of step (a) to Lorm the
~(3sch) aro-4- : phe no) - 3- cyano- 7- et hoxy-
°°'éeﬂsf§1@?”?¥l-‘ g[n@?t?xléﬁﬂgérggog%p ﬁ% (a) formng a
suspensi Ghoptionalyi ehlaripating the 4 dlmethylammocrotonic acid of step (b) to

forfdnd BcFdditth&edr f | uor o- phenyl ] ani no- 6-

am no- 3- cyano- /- et hoxy- qui nol i ne),
4- N, N- di net hyl am nocr ot onoyl chloride hydrochloride,

an dTIN.r praEnt lifshficd élgd Heli8edh p %c&%?{ @tpﬁée;?arﬁ fon® 40

((b) hol di ng the suspensi on un
d'”@HW@@HE‘?‘HP%H"% a¢if é-(3chigodtiugraphenylamine)-3-cyano-7-ethoxy-

quihdlind- At RB)oIpHEIRG- 6- am no- 3- cyano- 7- et hoxy- qui nol i ne
'S equas to or less than 2% 45{%3‘ add |n$ sodi um
bi car bord @fmwgwsemﬁﬁnwmm ehlofar#-fiuerorpheayllamino-6-

ammolsektyann-ﬂ-@h@@t(ﬂnrrwde) 440 N-@Qﬁétﬁyﬂémm%rbﬁﬁoﬂrcﬁ%% of

hyoiqq%&rﬁ %{mq}l‘&e&y?pygo %&r@p ajgal tamperature of 0 to 10°C;

[ 4- ( 3- crrbphmdmg tHeLspe i@ HtiRtHE RONCeRtrai e 6F-tHe filt[b%hbrw-
resent |nvent|

o B U o AR iap o RS LR R ol e S An2%:

(©) addlng sodium bicarbonate to the suspension in step (b) until a
solution is obtained;

(d) collecting the product of step (c) to yield the compound 4-
dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-
quinolin-6-yl]-amide.

The present invention also provides a process for the preparation of a compound
according to any aspect of the present invention having the formula

0o

(CH3)2NCH2/\/J\OH

comprising the following reaction sequence:

-3pb-



according to any aspect of the present invention
having the fornmula (CH3)2NCH2 conprising the foll ow ng
reacti on sequence: OH -3b BrCH2 v OSi (CH3) 3 H20
(CH3)2NH THE (CH3) 2NCH2/ " "' OH (CH3)2NCH2 OSi (CH3) 3
The present invention also provides a process for the
preparation of a conpound according to any aspect of
the invention having the fornmula (CH3)2NCH2 conpri sing
the follow ng reaction sequence: 0 (CH3)2NH BrCH2 \
OCH3 THE OCH3 (CH3) 2NCH2 OCH3 The present invention

al so proyides a process for the preparation of a
conmpoundj| according to Rgpect of the iwe tion
gieMjNg™M hes dsicrgha ( YCHSINCH OMPOBRCH,
the foll owing reaction sE€fuence: -3¢ (CH3)2NCH2

o]

Hx0 /\)k
B ——— \
(CH3)2NCH> OH

The present invention also provides a process for the preparation of a compound
according to any aspect of the invention having the formula

0]

/\/“\
2NCH2 OCH3

comprising the following reaction sequence:

(CHa)

0] o)

AN (CHoH A
BrCH, OCHs >  (CHy),NCH, OCHs

THF

The present invention also provides a process for the preparation of a compound

according to any aspect of the invention having the formula

0

zNCHzMOH . HC

comprising the following reaction sequence:

(CHa)

-3¢ -



OCH3 NaOH ag. MeOH HCI | PA (CH3) 2NCH2 OH. HCI

(CH3) 2NCH2/ " OH The present invention also provides a
process for the preparation of a conpound according
to any aspect of the invention having the fornula
(CH3) 2NCH2 conprising either of the foll ow ng reaction
sequences: thionyl chloride CI. HC (CH3)2NCH2/ " --
OH . HAO CH2C 2/ DWF (CH3)2NCH2/ v ' C. HC or oxalyl
chloride (CH3)2NCH2/ " -'OH HC THF/ DVF (CH3) 2NCH2/ v
"" d. HC The present invention also provides any one
of the enbodigrents disclosed below and indicate® wth
the nunberg I{to 37. 1. ANa@Hémd of treating \

nE€bh)l M8 n™~a i mneed—themeof (CMNDM,/5 OH
conprises providing to saiMedrhimal an effective anount
of a conbination conprising CCI-779 and EKB-569. 2.
The net hod according to claim1l; wherein the neoplasm
is renal cancer. 10 3. Th® nethod according to claim
1, wHétein the neoplas | soft tissue sarcoma. 4.

| ac@M,aNcg,A 0YCl & oM Idcmher ei n t he neopl asm
i's breast cancer. 15

The present invention also provides a process for the preparation of a compound

according to any aspect of the invention having the formula

0

(CHs)zNCHQMCI . HCI

comprising either of the following reaction sequences:

or

0] o)

/\)J\ thionyl chloride /\/lk
X > X
(CHa),NCHy”~ X OH . HCl CH,Clo/DMF (CHa3)oNCH, Cl. HCI

0] 0]

. oxalyl chloride
N N
(CH3)oNCH, OH . HCI THF/DMF (CH3),NCH, Cl. HC!

-3d -



5. The method according to claim1, wherein the
neoplasmis a neuroendocrine tunor of the lung. 6.
The nethod according to claiml, wherein the neopl asm
is cervical 20 cancer. 7. The method according to
claim11, wherein the neoplasmis uterine cancer. 25 8.
The nmet hod according to claim1, wherein the.neoplasm

is a head and neck cancer. 9. The nethod according to
30 10.

im 1 erein The
e Bt R T B AT S SR v i Pmeodiaae sstioes
belowoandsingditated vith thd mumgbesaineses7, 11. The met hod accordi ng
to claiml1, wherein the neoplasmis prostate cancer.

-3e 12.- The tnl?é?}%oa&fct?éa‘ﬁih % ﬁ&p@s%ff? alrﬁma% lﬁ%ﬂeécr' fereo, which

neopl asmis pancreatic can
A c c 6°aPYRgS Peoviding tesaid mm;m@i an effeadive eopkatsfial ®mbination comprising

| ynmpBores arEk8.869,met hod according to claim1, wherein
the neoplasmis nelanoma. 15. The nethod according to
claim11, wherein the neoplasmls small cell 10 |ung
cancer. 2,6. Tihe mahdiPsbcariiy t@'dﬁi}‘nﬁowﬁéx@lnrfhéneéﬂ!ﬂéaé'nﬂsr?enal cancer.
the neoplasmis ovarian cancer. 15 17. The neth
according to claim1, wherein the neoplasmis coI on

1Qancer. 318. The mﬂhdfd)dccaccmmg tb-oigint d, whereim the nebSIE&h s soft tissue
t hegg asmis esophageal 20 cancer. 19. The nethod
according to claim1, wherei n the neoplasmis gastric

25

4. The method according to claim 1, wherein the neoplasm is breast
cancer. '
15
-8, The method according to claim 1, wherein the neoplasm is a
neuroendocrine tumor of the lung.
6. The method according to claim 1, wherein the neoplasm is cervical
20  cancer.
7. The method according to claim 1, wherein the neoplasm is uterine
cancer.
25 8. The method according to claim 1, wherein the neoplasm is a head and
neck cancer,
9. The method according to claim 1, wherein the neoplasm is glioma.
30 10. The method according to claim 1, wherein the neoplasm is non-small

cell lung cancer.

11, The method according fo claim 1, wherein the neoplasm is prostate
cancer.

- 3e -



cancer. 20. The nmethod according to claim1, wherein

the neoplasmis |leukema. 21. The nethod according to
claim1, wherein the neoplasmis colorectal cancer.

22. The nmethod according to claim1l1, wherein the

neopl asmis unknown 30 primary cancer. 23. A nethod
according to any one of Clains | to 22 which conprises
providing to said manmal an effective anmobunt of a

conbi nation conprising CCl-779 - 3f and EKB-569,

wherein either CCl-779, EKB-569, or both are provided

in subtherapeutically effective amunts. 24. A net hod _
accordi gy t dgmrmthvct@cqom'mﬂccﬁam:ﬂrwagelnéhqomwlaﬁws»i pencreatic
a cahespbt herapeutically effective anount. 25. A method
according to claim23 in which EKB-569 is provided in

a subtherapeutically effective anount. 10 26. A

5 et hod ¢ Cormik Atdd debardMgas claim1 Witiefdh BetnBoftédm 15/iPmphoma.

and EKB-569 are provided in subtherapeutically
effective anounts. 27. An antineopl astic conbi nation
whi ch clnpr iThe methodastordingid alsi t, whefdrethisineeplasm istheladoma.

. a conbination of CCl-779 and EKB-569. 15 28. A

10

15

20

25

30

conmposition according to claim27 in which CCl-779 is

provi degd. i nThe matimdhascarsting locelbimy 1. eWieseinithe naopasm js small cell
29n ggposi tion according to claim.27 in which

EKB-569 I's provided in a 20 subtherapeutically

effective anbunt. 30. A conposition according to claim

27 in wej chThohhettdd adcbMingdo Eishn ©6shetdi® thY A¥bSISHh i) ovarian

subt herapeutically effective anounts. 25 31. A product
cSptasi ng CCl- 779 and EKB-569 as a combi ned
preparation for sinultaneous, separate or sequenti al

use insbhe $ELeHJRY a8lording48PUAR™! Wndrei B Rbopiasm is colon

cancer.

18.  The method according to claim 1, wherein the neoplasm is esophageal
cancer.

19.  The method according to claim 1, wherein the neoplasm is gastric
cancer. ' '

20.  The method according to claim 1, wherein the neoplasm is leukemia.

21.  The method according to claim 1, wherein the neoplasm is colorectal
cancer.

22,  The method according to claim 1, wherein the neoplasm is unknown
primary cancer.

23. A method according to any one of Claims 1 to 22 which comprises
providing to said mammal an effective amount of a combination comprising CCI-779

- 3 -



32. A product according to claim31 in which the
neoplasmis one of the 30 follow ng: renal cancer,
soft tissue sarcomm, breast cancer, neuroendocrine
tunor of the lung, cervical cancer, uterine cancer, a

head and neck cancer, glioma, non-small cell |ung
cancer, prostate cancer, pancreatic cancer, |ynphoma,
nel anoma, snmall cell |ung cancer, ovarian cancer,

col on cancer, esophageal cancer, gastric cancer,
| eukem a, colorectal cancer or unknown primary cancer.

- 26d S?B -568.e \ﬂ'feréﬁﬂ 3@%9 @mtﬂ-?}/‘:@B éﬁs@s? tol“?botht are provided in
preparatio nedi canent for e treatnent o

ned %gmquﬂcajlyﬁﬁmgamgurgg A use according to claim

33 in which the neoplasmis one of the follow ng:

e Bt S AT RGP F0ER s

5 ut aubthesapeaticadly effeclivévemaourdnd neck cancer, glions,
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non-small cell lung cancer, prostate cancer,
pancreat.ic cancer | ynphoma, nel anoma, small cel

| ung caleer A Bekiodaascerdingeto, clalg 88 io avhiehr EKBﬁﬁ;Shlagaew:ded in-a

cagw%rapgaﬁaany iz /hount, 10 | eukem a, col orectal
cancer or unknown prinmary cancer. 35. A use accor di ng

to claim33 or 34 in which CC-779 is provided in a
subt herzapeu methby aeddrding ity @ladn @3Nk . whidh B&th GTILE® and EKB-569

-aca?gp@wggd rnosgslha gl eu{‘a,'%eg#h'rgh EKB- 569 i s

ffective anount.
37 A use according to cI aim 33 or 34 in which both

CCdl - 7797and e - . .
su therQZl euf\FCKE’i:rzzgplaﬁlﬁc c?r\%lgmgﬁﬁ%ﬁn\bﬂch SSMBESeS: an antineoplastic

egiveR 78 angd ERH080. cyt ot oxicity
curves of EKB-569, CCI 779, and conbi nati ons of

sobol 25 ark PEPSE SRl EGamaLiminih BCEE sgsoused n 2

Cé]lbfherepe@C@iUwﬁ"ﬁﬁHBlamunﬂFl G 3 shows isobol ograms for
EKB-569 + CCl-779 conbi nati ons derived from different

endp0|£gs r!gl gl nog from 50- 65%
compaosition according to claim 27 in which EKB- 569 is provided in a

subtherapeutically effective amount.

30. A composition according to claim 27 in which both CCI-779 and EKB-
569 are provided in subtherapeutically effective amounts.

31. A product comprising CCI-779 and EKB-569 as a combined 'preparation
for simultaneous, separate or sequential use in the treatment of a neoplasm in a
mammal

32. A product according to claim 31 in which the neoplasm is one of the
following: renal cancer, soft tissue sarcoma, breast cancer, neuroendocrine tumor of
the lung, cervical cancer, uterine cancer, a head and neck cancer, glioma, non-small
cell lung cancer, prostate cancer, pancreatic cancer, lymphoma, melanoma, small cell
lung cancer, ovarian cancer, colon cancer, esophageal cancer, gastric cancer,
leukemia, colorectal cancer or unknown primary cancer. |

_Bg-
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FIG 4 shows a 3-dinensional analysis of the
synergistic interaction of a EKB- 569 + CCl-779

conmbi nation. 10 FIG 5 shows a contour plot of the
3-di mensional' synergy plot of a EKB-569 + CCl-779
conbi nation. DESCRI PTI ON OF THE | NVENTI ON Thi s

i nvention provides the use of conbinations of CCl-779
and EKB-569 as 15 anti neopi astlc conbi nati on

chenot herapy. In particular, these conbinations are

usef ulgzi N 1ae & €al-MeOtanal EKB58D if aRs @Feparatidn &f é%’éﬂlcament for
cancer, breast &gncer neur.oendocri ne tunor of the

Fhﬂ}ﬁeatg@i"wfﬂﬂ"p ALBE mamniialne cancer, head and neck

cancer, glioma, non-small lung cell cancer, prostate

cancer, pancreatic cancer, , | honmsg, , anonma, small

cel | Bing daHeeraccatiipy &n dalitar, mcwh'sﬁe%anrmp‘a% s one of the
ﬁﬁllgiW@g?@f?al ane&! som@swé sar@:@ﬁfaebredsﬁdéﬂ%@raneuroendocnne tumor of
col orectal, cancer unknown cancer

i, s CAViSTISG G RIS GETRRI. o Coash nd pegirancrs, gfena, non-small

EBruR§ Tahedr, Prtat@Tanddr] Mé@tﬁittam@loﬂ??h[ﬁﬁﬂnhamnelanoma small cell
@hennthera , .in which the dosa ith

79
NIERRNCREO YRNHHIIRNGFe CRYY ‘Far'ﬂc ﬁbF éB%%t pager y QaSt”C cancer,
rUke®, ¢6lorbetdl 8ancer Bp uAknsweprimaryasposdance with this
invention, the term"treatnent" neans treating a
manmal having a neopl astic di sease by providing said
mamaB5an af {gr besrdiagto ndlaimo83 ar @aniai wiaith @CIA79 is provided in a

=779 d, EKB-569 wth th of inhibiti
. éﬁ%vﬂﬁ9®3%FWéQ%ﬂ§¥%Pﬁ%WPFn gugﬁrﬁgzﬁaﬁ, Lpahigalrgn of

the neoplasm or palliation of the manmal. 30 As used

in acgQrdance with .hi | nv | Qn,,t.he tern. . . ,

" pr ov %i n g,@\l?% ?15100(@@% tclqugmné:i)gro\:;ﬁ di ﬁﬂm{fhng-SSQ is provided in a
subrtierapeutioally effsotive emphet. directly adm ni stering the

conmbi nation, or admnistering a prodrug, derivative,

or anal og. of one or both of the conponents of the
conbi &t i oA uskiadeording tof daim 28 oeB#di wihich Rotlo ORI-7G0 anldéKB-sag

preparati on of
SEPOIEA AbyBiriRudb, %'K%%ét'vﬁvé?%ﬁ?s 362, 718, whi ch
is hereby |ncorporated by reference. An inproved
preparation of CCl-779 is disclosed in US patent
application SN 09/670, 358, which is hereby
incorporated by reference. Wien CCl-779 is used as an
antineoplastic agent, it is projected that initia

i.v. 5 Infusion dosages wll be between about 0.1 and
100 ng/ n2 when adm nistered on a

-3h -
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daily dosage reginen (daily for 5 days, every 2-3
weeks), and between about 0.1 and 1000 ng/ nR2 when

adm ni stered on a once weekly dosage regi nen. Oral or

i ntravenous I nfusion are the preferred routes of

adm ni stration, with intravenous being nore
preferred. 10 EKB-569 can be prepared according to the
procedures described in US Patent 6,002,008, which is

Bh@ﬂbﬂsbﬁlﬁﬁdN’OFeﬁrmBR%Wm@@ferred procedur es for
eparati on of EKB-569 are provi ded herein.
EXD. Bl T ShowgviatoXigly cHiver it GHERS69.(CQGEH, ane Gogmbinations of

ERBcaewe@l-Vh@tnHb¢11m¢énsal oral dosage will be between

Lor oFig 2 shondRobdbasitial BB A0 Sfedlefiiiar Expgses coirre

cbmpiadtigint peri od, such as 14 days, foll ovved by a rest

per! i Sl o 8 b 8o b o
d(fquntendp‘qtrhtte,rarfgm’g)jnmmﬁomﬁf% .onger) . _;0 The c6o
comb it Govne Sinthosnal analSe Gl SR RIR APIRORG of a Exe-

5p9 arCElctCompnttihatibast procedure; the following briefly

SeSHLDSE LA, BB BB bl S 7 R B oo

Cgiiocambinatiom cells were nmmintained in RPM 1640
medi um (Li fe Technol ogi es, Inc., Gaithersburg, MD) 25
suppl enmented with 10% f et aI bow ne serum (FBS, Life

DESSIRIBTEYN &) THRINYBNHION gentanmicin (Life

Techwsqgvmbn%&kﬁaesmﬁ% GHeopbinatiohs lof dwm l%lnata@b-seg as

mcrotiter dishes (6000 cells/well) 1n

antingaplastic gemkloatiom erwmatheraRy s PRYCURRJthsge chmbwaflons are
UdERf aR1 e trsimbRIC lﬂ?aﬁe?ﬁl Q:.\éﬁ&é‘r' 084ft ssad Ccargéﬁp%%t cancer,

dilutions were prepared t he same nedi um

nfauwgnd%we‘efﬁmtqf cme 9 %0"93' GP“QEHeUW'U@ C@PP% |h8ﬁd #9d neck
c‘éﬁéera%q@ﬂat QlohtbﬁndHeHng CedIt dhmdend prdtdts - cdreer, Spattbréfic cancer

IR NV R A R

é‘sb edpéefhceﬂ aetnt&%ﬁﬁxm‘ leokamiteblorbbiaPEanebt, et unkiown primary
ion series . wa

S 0T 4§y 2 S L8375 o M o e

dsrantieedasticetdnsbivation chemottenaintl imwhichrthe alosagerbeeither CCI-779

PRIEESRAH DM ard it Bbthi&abSuthafy SfRlauBGHeds! N9

As used in accordance with this invention, the term "treatment" means treating
a mammal having a neoplastic disease by providing said mammal an effective amount
of a combination of CCI-779 and EKB-569 with the purpose of inhibiting growth of the
neoplasm in such mammal, eradication of the neoplasm, or palliation of the mammal.

As used in accordance with this invention, the term "providing," with respect to
providing the combination, means either directly administering the combination, or
administering a prodrug, derivative, or analog of one or both of the components of the
combination which will form an effective amount of the combination within the body.
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sul forhodamine B (SRB, Sigma-Aldrich, St Louis, M), a
protein binding dye. Cellular protein was
precipitated in each well by the addition of 50 | of
50% cold trichloroacetic acid. After 1 hour, the

pl ates were washed extensively in water and 5 dri ed.
SRB dye reagent (0.4% SRB in 1 %acetic acid, 80 | per
wel | ) was added and plates were kept at room

tenp%@}#[aﬁarfaﬁg BP@C‘W?QH@% bgﬁgﬁ L‘!"§r Patdies, 36357180 which is

t horo A) acetic ac
hemPy JacbsearRied i reipEenas AR T i3 disglosed in
Us pat tabsnc%laéﬁré}m@%me&sr Qfbrals ﬁé’r@b&”ﬂdoﬁpd}ated by reference.

mcrotlter pl ate reader. The concentratio

V¥beh Gl 7Onlgt U%@S‘u%cﬁ"aaf“i"i@ﬂlaﬁg? @Qﬁﬂtad’b I ﬁFﬂJ?ﬁt?q' dhatgpitial iv.
II?DQ Bo%sw i %@tt%'t\ﬂéég?%%w 0Pl 8hd 108 h‘ng vﬁérnvédhﬁhstered ona

ative to untreat COI’TpOUﬂ

al nst
dalhs dosageegigieredaivigr Psiays, qvgab%p betwaeaahoyt 0.1 and

Tagﬂd%gfrﬁ@ WHES'a @ﬁ'ﬁﬂl{lé‘reaf |15 W@Bﬁg qskege regﬁﬁéﬂ S-Oral or
e concentration o eac drug Ion
nptrayen@t&lnfuslctreare ahenprsferpast eutegeof gdpinistrationbwith raggnous being

r&[,rﬁ , 1C50), is plotted on the two 15 graphi cal
axeg e straight line connecting the two points
represents equally effective concentrations of all

combigad. BGQEaHBe @aﬁ‘é@a&b ’tcf thb'b?ode@hfé"s@fé%bﬁﬂbd‘ lﬁ US Patent
he i1 sobol ggramto

ur el additive.
Ja12008 WhehpleojTicemarmle X dRIerRn. QTG Focsdures for the
e;s&aw&x %deKsmbgr 8 PFRIMeE Aefaiier Widn EKB4EY agtus@a as an

Ly, bol
AMBeguTE asrtl R pioi e et Pl Bl SG8sS TS between 1 and
100trag aet day). D¥peaiinglon patient tlsrance, EXB- 569 taar e bdministered daily
b b reiientoRSu, e a5 uf MBS SBPREERY 2 Mtoperiod (o drug
ddnainistepat)p br thre be cruodnisiesdd om aofontiaudus basiy faxl 20 loagehtaeatment
f hi d t I

B e o F gD rmabur es on cach axi 5, - and
allows a direct conparison of different endpoints. 25

A —

or 2;0 daﬁﬁﬁ%pl{sﬁg ag:'ilVigV of'g% ') ?'7?) Aﬁlp@ﬁélﬁ%?ﬁ%"@ﬁnbm%lon was
qomﬂrmmlnzarﬁ vitroostendard mhasma@l@glcal desteprocedvae; Wediellowing briefly
@%&?H&%’J th?ﬂo?&e@ﬁl‘égu a gglrltﬁle bée%hrtgoﬁt%fneﬁhe bi ol ogi cal

eoretic Interactions are
cal cuCelt &rolfferation Hrocedure -dH&IT #46 «olass pdennsardinamss cells were

%ﬁ??eﬁ'néw i ﬁﬁM‘l"@b”He@funﬁ“(Lﬁé T@?ﬁ'lﬁblogfesaq’r% ! igdith¥rsburg, MD)
i ss | ndependence), The cal cul ated additive

supplemented with 10% fetal bovine serum (FBS, Life Technologies) and 50 pg/ml
gentamicin (Life Technologies) under 7% CO, at 37°C. Cells were plated in 96-well
microtiter dishes (6000 cells/well) in 200 ul RPMI 1640 medium containing 5% FBS
and 50 pg/ml gentamicin and incubated overnight at 37°C. Compound dilutions were

prepared in the same medium, at 5X final concentration, and 50 pl of the drug dilution
was added to the cell-containing wells. For studies involving combinations of two
drugs, serial dilutions of one compound were prepared in the presence of a fixed dose
of a second compound. Alternatively, a checkerboard dilution series was employed.
Cells were cultured for three days in the presence of the drugs. Untreated cells were
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surface, representing predicted cytotoxicity is
subtracted fromthe experinental surface to revea
areas of enhanced toxicity (synergy) or reduced

toxicity (antagonism. The resulting surface appears
as a horizontal plane at 0% inhibition 6 above the

cal cul ated additive surface, if the interaction is
additive. Peaks and valleys deviating fromthis plane

inALGed ré@' E@ﬁtlﬁd@ Oﬁ‘héyﬂb?ééiﬂa@@f A 2B was determlned using

respectivel M crosoft

SUOTORAMING B SBBe G ars-BIERForSHLAHE: H9) <4 piateT RFding dye.  Celular
p:%ﬁéﬁ"Wéé Eg%é'%:gaaér 5 Spheadrhes) tﬁ@'afddtti%heéf 50epl of 50% cold

eor et tive interactions, and | ocat es and
trighlaraaicéiie ecidy nsftesi 5 howr, dhe akatasgwaneswashed rexéensivelyoinswater and

OG55SR SO OIS 5 g anc

plafesawelféonémtdt mebat tenﬁ%ﬁmhteSfor tél@'hlﬁméscePlbmsvwere then washed

oFASEEN o) IR B Bl B8 B e e 0 mu

TH# tﬂd@ ;ll})éﬁd thehfbseMlahte Wae rezela\829tnm P sioadtitertplate reader. The

but are inhibited by _high d
C@mcemtraﬁon at B‘QJ“PCI“IE:FL thats gauser! & st Berceiltags i’gﬂ?'?f)'fﬂfggm“&h was
dE‘!"eﬁﬁthG SyQlotiPecafSurdivanesiativel to lirfreateanells) a@faindt the compound

[ution'series of EKB-569 with fixed doses of
929 779. Following growh for 3 days, cell survival

o o@ogﬂgg 't! Etfégluasiéh ﬂgsdﬁmﬂagfﬂﬁi inpé _uEécl!;_ttE_dtudye the interaction of two
PERGRRSOIIRh oD, LareidnoFoteI Tl GaeHde4a 2BNEATYD produces
Vs fynapannp@g(r)sbwasmbmmbmﬂménvg?rbwmz 10%),gisnplotRd off e two
A 5812 T STV Bl 5068, KGR, parpapisy et
effbttive concdfirdtiohsl oﬂﬁltcclsmblaatldngmﬁ theotwioi drags iftheninteracdion is purely

S e A bR MR o 5 S 966 6500 wr
cﬁnéalJeCBI@b? apeepreseds Heyndrgistio ietanacrtisn.v\@omveﬂseb'r getifithdie right
res i

(50550 LA o 50 1 e g . i
|$dbelogadms efoof differentdendpointat eeext plotted |@‘Db’beogﬁmﬁs g(%nh the
%8@@%8%; lggéfgé]rgg Q\Ias?}?"_e‘égé@ g‘, i Soﬁégoc'éﬁg%ﬁ%gn of each
dieg plope.tmtmo@wemth@ same eﬁ@@tnc %psﬁdd@em@ symﬁ@itr@at isplplogram

t
AP PR P R i T BB s Pt

erdpeKfs- 569 conbined with 0.077 g/ni CCl - 779 was

iso-effective with 0.31 g/m of EKB-569 al one or 4.3
/I'm CCl -
J A second model for studying drug interactions was proposed by Prichard and

Shipman [Antiviral Research. 74: 181-206 (1990)]. This is a 3-dimensional model:
one for each drug and the third for the biological effect. Theoretical additive
interactions are calculated from the individual dose-response curves, based on a
dissimilar sites mode! of additivity (Bliss independence). The calculated additive
surface, representing predicted cytotoxicity is subtracted from the experimental
surface to reveal areas of enhanced toxicity (synergy) or reduced toxicity
(antagonism). The resulting surface appears as a horizontal plane at 0% inhibition
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779 alone (1C50 for each drug alone). Thus, a 10-fold
reduction in the dose of EKB- 569 and a 50-fold
reduction in the dose of CCl-779 was required to
Inhibit cell proliferation by 50% when the drugs were
conbi ned, conpared to either drug al one. 30

| sobol ograns derived fromdifferent endpoints, ranging
from50 to 65% were al so exam ned. As shown in Fig

ab;bl}/e écf;l? Galgglgﬁagé?ﬁﬁtﬁgﬁggté_é@ Hothe ir\t%@tkfﬁt igﬁl‘alﬂitiv?.f Pe:taks and valleys
1D [ i ndi catjng synper a effec .
dq;"ééi@gsfr rBsthisy plape1a7g indica cwéﬁ‘%@f\ﬁ@ na'ﬁ?@’-’eg%@ maspectively.
N@éﬁrﬁ?@:m@wmh&@ﬁmém@d s!dﬁWFl@_ wasSusedi twepesfoamalll calculations
nal ysi s. re r macol ogi c interactiqns ar .
aPReliGaiiy T SoreB0diert celclRles top Jfoqip e AR Infragions, and
lo@é‘tle;é apd geantifies gynetdistic veantagenistictinteractiemsthpeardesignifitast at the
e represent.d r ; [
ob B PO TS AR PP a LoD RN 38, or s o
cododripleit i on of EKB-569 and CCl-779 resulted in a broad
area of synergistic interaction, consistent with the

results shown in the isobol ogram studies. A contour
pl ot Resultshe HC 148 msile were ohnsemyas gheyt express ilavat g detectable

i nid &4 ti " ~antfat i dr t
HBS ECER, ohE & sonSing B HHINAGH bpROFR e Ahe cels are
sbimeaHatl@sitant toCCISEY byt avasniibiteer bye HightdoBe® ¢BB0 tug/al) of this

/m - 779 d 0.16 t .4 p.g/lnm = . Wt ki
o G926 Col e s BRI FP SRt aPE. P 0 dore,
ogamgﬂ%ﬁ ﬁeré&o&fZE@JSBB vﬂt;ndﬁ?d Qfosto of CBI-779/ Holloking growth for 3
- an . 0 0. -2069. B .
cpgs 5Pl 3R s detefailad hagitee SAEROG e & ety curves
RS SSEH e g. 1.1EKB®EEY pradidasaroiC:illue/ 6090.BH we/miKBHENA 16 cells.
acted synergistically together, and are useful as

Véingri théo pbanpbind waercapybinachwish 208 naimia@Cl77% fuken caused 41%
SRS 430054, L35 . o B S o3 v
aﬂfdéfo‘x’aeﬁé’é}gééé ewrﬁgaf%"ma@i?o‘n Q@meg’ ggrﬁr gfzﬁ‘#g GAN&RElone inhibits

rrne cancer, can I oma, non-

ceMprdliferatidn by 86 %RAELICs, PAI0S Wedpbed a0 0051 (imE;re64dld decrease.
cancer, |ynphoma, nel anoma, 20 small cell |un gancen
Simiian repultsayere obsepyednwhalh Eese-resRY T RHEES \gedrﬁcgg'p, uced with CCI-

ﬁgaﬁ gi\}ﬁ pﬁs_éﬁé@bf fixed ke of tEKBQIe@Ct'Pd n%d_@aﬂ?_&he natuge of this drug

) Pr.lnar cancer es I Nal,l S

ierachen  SeRRES &t SRS ﬁ@%ﬂ%\@ of BRerrebingliph GloEkEpBo and

CeIcTT9 wteféobé@érbtwswm.m PTiw iisbdslofyem Was desplyofndented with the
I nal,l ons

b BB ¢ Sl I EBior Boniten me wwo
@lig£ Clak e ARSRBFSergishe bBIRY, 0.03 pg/ml of EKB-569 combined with 0.077
ug/ml CCI-779 was iso-effective with 0.31 pg/ml of EKB-569 alone or 4.3 ug/ml CCI-
779 alone (ICs for each drug alone). Thus, a 10-fold reduction in the dose of EKB-
569 and a 50-fold reduction in the dose of CCI-779 was required to Inhibit cell
proliferation by 50% when the drugs were combined, compared to either drug alone.
Isobolograms derived from different endpoints, ranging from 50 to 65% were also
examined. As shown in Fig 3., the isobolograms produced were almost
superimposable, indicating synergy at all effect levels tested.
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25 |l essening toxicity associated with the individua
chenot herapeutic agent. |In providi ng chenot herapy,
mul ti pl e agents having different nodalities of action
are typically used as part of a chenot herapy

"cocktail." It is anticipated that the conbinations

of this invention will be used as part of a

chenot herapy cocktail that 30 may contain one or nore
addi ti onal antineopl astic agents depending on the

nature of the neoplasia to be treated. For exanPIe,_

t hi sThenipisraction betweerBIFEra9and Gisle’ 9 wasalso evaluated Using a 3-

diffehsidr&/ 5@9%3 H&@blﬁn@tmmldgwi lhtara@ﬂmél%ﬁé ippesamtddin a 3-
ot her ch fbéée Beutl ents

digepsigea!l lang a pﬁe@% qltﬁ/eflntggggpoaxbqug peaks and
véllbyﬁﬂép?éﬁelhﬁng Areast & mlel‘g?j orf aritalganidim, nl@s ectively, between the two

drg%e[gclfagb? ntgg Icgr%gwp § ho{ é}gé( %Eg aﬁamﬂgées@;ed in a broad area of

sﬁieagktichhteﬁctnom\%br@rsmﬁIw.mktfnegeamd shlolyil |ﬁtthdﬂgsoagbgt£n studies.
Anc&ngwg'pgﬁ Sfpthgg:# almi\g{oﬁglp@%tpﬁyspﬁﬁéacﬁﬁa%s thé identification of the

coneehiratinne tofi @migseat whichugreatest symesgisticataxicityhoartiepéig. 5). A broad

ot 8 Sy s, U BRI ngf BEERA8 an 3 B 0.4 i
ERBa5B0! OWGMhAY thiy afedl hWa Pals of ﬁfakinﬁln@fsyﬁé?rgf( loceurred at 0.0005 to
pli canycin, bleonycin, mtoxantrone, Idaru

0@@3 ulghblrgr@h (05 tarf-B puayroh of CCHJI@ramﬂlQ:Zﬁw’de} 37 HQ/ mi EKB-562.

daunorubicin); i rmunormdul ators (i.e., interferons,
IL-2, or BCG; antimtotic agents(i.
est r Basat |onethepeas|ults ot dhesel stendasde phammasblogical fest procedures,

¥hﬂiﬁ5ﬂc§{s cﬂ“?CIOfTQ’ bIng E‘?def)égeaote(% %r@%l?%e‘tm' d Sesuseful

Il notecan
as @mium;mlaeéw)ther@nm oMpesr pargewary, (these cornplaawuar@auseful in the

trbélﬂfetn!:‘ 2K TBRal catbihérfh 2 8bi issiic® babebBD brdasf TRAERI nB@®8Rdocrine
gentuzumab ozogam cin). As used in this inventi

tqm@r oéamalunm Gesyical cgneRsnUteHie ERNCEF eAd a8d pack SANSEHS ?9"16 non-
sﬁi’all RN 168y SaMESY, pfostats taaaea! penéreaiidreancet thwpﬁ@hﬂ?&\lanoma

bei ng ven at 15 different time durin F‘
BRIl (44 PG EERBY . (OVATEIRANGRS 3 COWR; GaNCeiy PSP AFGRAL FaNGHT, gastric
caﬁdérf@élﬂl@n'f 4,0 60I6RICRH adanter) USRS , uriRﬁbMvﬁ prﬂﬁ&? cmks Asr these
etvve@?&(]immstratlon e .1 WO

cARERBHYRG COTRD Ab IR dB! ASVP G sRlasit: SofiESebBLppy pf sucn
combinatichs alss prvitkds dor tha eiss afreorhbinations ofigaeh uhhheaggnts in which

d .t t 3

o8 3 el o S R o ot SuBORPRRBRLARy Yot cospgge. thery
lesgenihg taxiojty 28sadiated kvith dubnindivisitelr cheémophetapdutic agent.

routes. For exanple, in the combination of CCl-779

plus EKB-569, it is anticipated that the CCl-779 wi |
be adkmmowdlegemamqihmypmr multiple agents having different modalities of

action are typically used as part of a chemotherapy "cocktail." It is anticlpated that the
combinations of this invention will be used as part of a chemotherapy cocktail that
may contain one or more additional antineoplastic agents depending on the nature of
the neoplasia to be treated. For example, this invention also covers the use of the
CCIl-779/EKB-923 combination used in conjunction with other chemotherapeutic
agents, such as antimetabolites (i.e., 5-fluorouraci, floxuradine, thioguanine,
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parenterally, with parenterally being preferred, while
the EKB-569 may be adm nistered parenterally, orally,
or by other acceptable neans. These conbination can
be adnministered daily, weekly, or even once nonthly.
As typical for 25 chenotherapeutic regi nens, a course
of chenot herapy nay be repeated several weeks |ater,
and nay follow the sane tinmefranme for adm nistration

yga{ﬁl?lg?ﬂ L\}/@g%gent m’&gcoqptogﬂylg? @Fﬂ{rgﬁ e(‘r?:g:nb% gagemtabme

pentgitatien trirastesxate | cadiibine); GINA cn;sshmg aod arkaéﬂnm ggents (..,
cl%h%t 'r C't @Qrg]pB@ﬁﬁ d o&reg’té%ﬁousn'feﬁ:ﬂa%s | pabragiongilt N&armustine,

y € di se f esponse to the di sease aq¥
methe@remamlnseu@m@tmtemhi%lif@n.eﬂﬂotg@% ifgfamiden Qsf cygpphosphamide);

c{? @né% ent&fth. Ot gﬁr'hoﬁféﬂc RiTORiRAL tHbHREHES dhaBirozole, or letrozole);
rea Baséd on the results obtaine

anﬁ@lotuzs’g(q@l P IEHEYEBO HRSBICHL fipEantione, 'gaﬁﬁba'fbcg%t‘mmyc'"

m t&"ﬁ&ﬁ FUthdlﬁ‘br H\éuridﬂtébiéih)g ﬂnﬁ@ﬁ@ﬁ@dmétoﬁﬂl e/ TheMerohs,HE-2, or

BEG aﬂﬁ‘&lmﬁeﬂcirgfi’gﬁi‘t%e@ Ay PFEARYSIRE. Ha\ﬂ‘t%elal ziqye?axefa Gtbiastine,
vﬁér%ftlﬁélr%‘?' {iRefelth Qggboﬂo?ﬁerb% agnibitdrst @resd tdpotécaw, ,irinotecan,

ypically over a dm nistere
e’@gggge,o,%e %@Os{f?@e)k aqeﬂ pﬂ'p tqggpgdéﬁqu'&r S ICEN trasquzumab
alFSBMIRS, rdiukimdls L-BSiareginaseh otgeriituantial @2ogamicing. t h

bet ween 5 and 75 ng being preferred. After one 5 or

nore treatnent cycles, the dosages can be adj usted

upwapgs used demnthds dnsverdbp,enﬂjeng:omblrlahenreagmnes can be given

d and
SPRP PSR S o BB PR Bk rrg oo ghvn ot
diffevent timenduriag the oowse oécrmyotb@*ﬁms manﬁi@&1993 udbiE tmeaqi'fferenﬂal
d
o, o " e ik CPARY glelieat, |8 orgm: betoen
agniinistratios . ofC4pe Uiwes agaiyts. chlmeaﬁfwem the utGé@ gpmpjpation does not

nggééns\éﬁlg{(ﬁqé%oéﬁ}ﬂlﬁ@er% bhink @S thhd biesSa Gﬁi@ér?ﬂogé | yuetHa® each of

ar maceut 1 cal y accep tabl e arch

tiieecamparnents amctmnals’@feq @.p’mgcqidngggi éwptmgrg}g)gpgd Tﬁe agents may
! t#f é&hiﬂ\stér&@ ﬁ/%“ﬂ‘é?&\tq’&ﬁ@é S FoP@iiaiien 89! bethsingdon of CCI779
cry ine and mcrocrystalljne
nluso@}@ 5@%| Iétlﬁ n@ntlcg@ppéj that th eLgd -0r° tvgh%q dm|n|s;teredS orally or
JaPérHéHa | Qi %Yeﬂtérah,e B&AS lp»efsr@éd/enmn@naie EKB-569 may be
npreSS| on, ranul atj on ranul ati

a;dguwg@ged g@\r@ntgr@uy, ?é"‘"kﬁh%rr %E’g\?f agg:%/qt%alg&eea&sag‘ﬁgse combination
&hl ;b%maamlrhéstéﬁﬁdng:!aﬂﬂem\t&klyl udrr iegant snce dhenthlyegr Asit typical for
%ﬁé@%ﬁ@%tlér%gp ensgean courg ?l %%'m%e%{w ?r?e}ya% S'rlapeated several
weeks later, and may follow the same timeframe for administration of the two agents,
or may be modified based on patient response.

As typical with chemotherapy, dosage regimens are closely monitored by the
treating physician, based on numerous factors including the severity of the disease,
response to the disease, any treatment related toxicities, age, health of the patient,
and other concomitant disorders or treatments.

Based on the results obtained with the CCI-779 plus EKB-569 combinations, it
is projected that the Initial i.v. infusion dosage of CCI-779 will be between about 0.1
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stabilizing agents, including, but not limted to,
magnesi um stearate, stearic acid, talc, sodiumlauryl
sul fate, mcrocrystalline cellul ose,

car boxynet hyl cel | ul ose cal cium 20

pol yvi nyl pyrrol | done, gelatin, alginic acid, acacia
gum xanthan gum sodiumcitrate, conplex silicates,
cal ci um carbonate, glycine, dextrin, sucrose,

sorbitol, .dical hosphat | | fa
a0, SR Wit P OHRR IR 2.5 806 (0 B PeIE FFeiired o i also
@fegrlrefﬂhcﬁ& maot:@mvbewldd@méred lByarvertym@bwwvéaa €30 minute period,
I NCl U
Somifleiged 3Rk CondRcas Yy atne, bital Gy BEAGHR & FHEERS B be
bémrdenﬁ ybog 2andgenny, iwithl hetieeerbfiand 76 mg beingmirefeded.o After one

of oot AeBimpfl b ol il BRluofl phiRis or downwaras

dqmuidmgfqn thg resutts obtmrtadtandtbss@eaffecteldbeerdad silicon
di oxi de, phosphat es, sodi um dodecyl sul fate, nagnesi um
alumnum'silicate, and triethanolamne. Oal

f or nOralt foomslatienssicantaininguthe iagtives cameaurisdef lyisopvantips may
c5rﬁt>r5r‘s%s %ngocfdmé@zdrsgﬂﬁ _FEQd %r&leforhgelr@%ﬁfgoidb%is Of:adshfés buccal

lve C formul ati on ma
faross iteaches, laaﬁzngeisg@rmﬁbhqw@ aeﬁne@éionﬁ@rée\uam ﬁapsules may

c&\‘ﬁ ﬁrmﬁdur@s fof e acﬂv‘é' é‘d?npo@nﬁﬂ((s?k/\mhﬂﬂer@lﬁﬂér@l@"nldﬂﬁ'ﬁilluents such as
i zers or emulsifiers {'als needed, In sope C%réﬁ sugars,

thet phewaewt@e&y acpspiablestargheshiesd-com. petate ApERIGS S

aﬂl{'ﬁ%ﬁ_t kWedteninge agehfsV\epswiidted h%eﬂt%erSOf s@dh ags ogQktalline and
he conpolnds nay al so, be adm n

npj@rpgr;yg@ﬂlap|09I|lgjpsqsnfltplg5egqlgt5ﬁegqlm§ elc. S,\sg@flw??t formulations may
be URRES Bl LohvettiohBESSnSrebdivie Wé’t@ﬁmﬁléﬁorﬁar anf gr@ﬂulbﬁdrﬁmethods

or ha I b
o Wil AT W'%Meaccefﬁﬁ? | Ggten SfingS Adene fbricants,
Mé@éﬁtspfﬁm’dc@ew\ddhfymg aﬁhr&@e(‘immd’lmg canfa&tamts)besuspendlng or

sgq@@ﬁ)ped |g$3 qﬂ.g\{ i)o+ fotd nﬁ@dq%r{ﬁ%g F%\l\ %@??% ys(fé’éri% acld, talc,

seainf tawrpls saffate; aniageryatatiines esliuldses ecapbvaymedttylaeiiulose  calcium,

oRReIr By aIdRRs ot ik ekl RERRR SUFF, B ) coupp ofrate

dorpiadt silitatesisealcioml catborster glyeinagdexdis, swobse, i smlstobrdlcalcmm

rS| ans. a d
N e
ghireiey amab pewdénedadugarc aPeaferrech eurfanennndiﬁlung)egmt% irclugde nonionic

ag@rqq'?%ﬁ% 'Fr??(gel ﬁé)églgﬁ@ éﬁtf)ﬁe??%sgﬁwgﬁ ngs of syirface modifying

agentsi includs, Wit ansnoffliadtedrte, mi@(amasrwgebmlkﬁnym ghioride, calcium
LS5R" BaRsRARAN BRiohbiNBetomacrogol emulsifying wax, sorbitan esters, colloidal

silicon dioxide, phosphates, sodium dodecylsulfate, magnesium aluminum ’silicate,
and triethanolamine. Oral formulations herein may utilize standard delay or time
release formulations to alter the absorption of the active compound(s). The oral
formulation may also consist of administering the active ingredient in water or a fruit
juice, containing appropriate solubilizers or emulsifiers as needed.

In some cases it may be desirable to administer the compounds directly to the
airways In the form of an aerosol.
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contam nating action of m croorgani sns such as
bacteria and fungi. The carrier can be a solvent or
di spersi on nmedi um cont ai ni ng, for exanple, water,

et hanol , polyol 15 (e.g., glycerol, propylene glyco
and |iquid polyethylene glycol), suitable m xtures

t hereof, and vegetable oils. For the purposes of this
di scl osure, transdermal adm nistrations are

undeqgt QR ﬁaptognasg%daydas@' BthRES HokiiSrallf P 33 C?&,Fﬁtoneauy

surface © nner I 'ni ng
Spltiensgeer isuspensions «bi tthﬁ@au @Ictl\emdcqmms@as essgué@e base or

pititRtacégraiy %b@ég&ﬁlé Qa8 c%ﬁB/bebSré"p@Fdd ﬁ\dwatétr éd:?célﬂg hik&d with a

present CO[TpOUﬂ ar maceut i cal acce

suactant $ichees | YFFPXVI?F‘PWK@ ul €$eeaPr§Perﬁt9§ﬁs°a”pQE€h*é% prepared in

g@dérl@ﬁﬂ uw“?olyéﬂiyl&bo?lﬁcols %ﬁd mm%lth@‘ébﬁ% (o IQCUaHeraBﬁiimary
rans I strati

BRI o SHRER0R ARG 19Re RIGRATBIOCONIA A QURRERAAHVR R Bifvent the
gmﬂhafmmgg@bmsmgilve conmpound and a carrier that is

h
ki nTha rraRTResded dpnc s R B diegiihip Yendyls S Saueous
salbﬁ@fspbn dispensions tane stérite powtiesaior tHeaektbmpsiansousT peparation of
Sl G 5. o BB BSR4 B8 e
nilse be dluthtostharexterit thatesasy syrngabiityvexsteuls nhLisq bedstable under the

c§é r%' 'oq l.lf%'cRJ'Pé Fé’rlidt eét&g an? r?\hgtf \P@e?vedo against the

-1 N- ol es c I'sed $or Pt
cpotacinatingiaction gémiqrmrgmges rsucm asnbectehg @nd ;iurngu 6’ he carrier can

geé SBQEHL%F Brégéésmn”&e{nnﬁn téquﬁ LS é@l‘éﬂa atlﬁﬁ&éﬁ’epolyol

oceruarve
(e q r@lycesgle propylenst QW@Oh angt duile molyqﬂmleﬁe[ 'lycglp,ogwtable mixtures

tﬁér&&aghé%;ébté}ﬁe%ﬂssem per meabl e menbrane covering a
resetvol r - confal ni (r;}; the active ingredient with or

wi t h&or &hecapurpesss thisradisclaswentteansiergal hadmipdatiatiens  are
*B%%%ﬁm%f adififisHatlioR FR0EsARE saffscdBrAne be‘y LREthe Inner

Iterature. - ppository fornulations may be nmade
liningsn of a!ancHIVoﬁa$sa9ﬁs eincluding” jepithelial Rd dpLensal bféﬁsv%?r Such

a%ﬁlmst%tlo% H?é%/%e éé?ﬁe@gﬁi' dsir@rth@fprd!@ﬁ?éoﬁﬁb@dk ebr ﬂH@xﬁnaceutlcally

OSI tor ol nt

gtpl@ sg!}% ﬂ?fé??fo wloﬁoc@ég §rea§nusc ﬁo%{gg pcz/ﬂtéashﬁp@ﬁgsmns solutions,

@Hﬁgpb@sn@ﬁes?@ctam vaRireul ar wei ghts, may al so be
use

EKB- érégnq gﬁlglglghﬁﬁl%f’agsr Or\rlula)(;I e taccor%ple&%{ia{h'rc?urbhmcthe use of a
transdermal patch containing the actlve compound and a carrier that is inert to the
active compound, is non toxic to the skin, and allows delivery of the agent for systemic
absorption into the blood stream via the skin. The carrier may take any number of
forms such as creams and ointments, pastes, gels, and occlusive devices. The
creams and ointments may be viscous liquid or semisolid emulsions of either the oil-
in-water or water-in-oil type. Pastes comprised of absorptive powders dispersed in
petroleum or hydrophilic petroleum containing the active ingredient may also be
suitable. A variety of occlusive devices may be used to release the active ingredient
into the blood stream such as a semi-permeable membrane covering a reservoir
containing the active ingredient with or without a carrier, or a matrix containing the
active ingredient. Other occlusive devices are known in the literature.
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avai |l abl e starting materials or starting materials
that can be made according to available literature
procedures. 10 Preparation of 4-dimethyl am nocrotonic
acid from TV5- 4- bronocrotonate BrCH2 " " OSi (CH3) 3
TB, ' (CH3)2NCH2' N OSi (CH3)3 H20 r (CH3)2NCH2' X-1,
"% COH 211 m dinethylamne (2Min THF, 0.422 nol es)
vvas added drop-wise to a solution of 50 g

T RS g b, g
cages uiter, vath o withasintheagdition of waxesr toajt%thmewosmwﬁ melting
poty Ea dggl:érﬂ'l Wfa@ér%%te Q\ﬁw‘bofsltdr& Sé%& Qﬁéh ad pBli,/etWﬁbﬁé glycols of

was [trate by seedi ng.
vamwm'ecwa«swwtwwalmbepw and washed with et her to
give 18.3 g (fromtwo crops) off -white solid

product._ Yield was, 67. 2% 980/ r|t

e omsiolowing Rreviqor nfhes ereparas of KBRS o chorppercially
avanbb! stértiﬁgnﬁfaféﬁal%ﬁbﬂ@tarmig)métaléls amat can be made according to
ar%tpgl%l_ brormcr tonate BrCH2 " "" OCH3 (CH3) 2NH THF

QBB m di net hyl anine (2Min THF O 24
nol es) was added drop-wi se to a solution of

SERVR b T
was stirr@d for 15 minutes at roomtenperature.QTLC
(ﬁ:HS)ZNH 13 (19: 1 CI:QICIi gm with few dro/%?kﬁ\EtBI\I)
?5@ ion m x@&‘(g syheat €HFt 0 40- %ﬁ@ﬁ"- 15 ni nuPSCH)s

A white solid by-product was filtered off. The
filtrate was evaporated to give a yellow oil (14 g).

The
0, /\/ﬁ\
(CH;),NCH OH

2

211 mi dimethylamine (2M in THF, 0.422 moles) was added drop-wise to a solution of
50 g TMS-4-bromocrotonate (0.211 moles, 75.9% by GC-MS) in 250 mi of THF at 0-
50°C under N,. The reaction mixture was stirred at room temperature for 30 minutes.
A white solid by-product was filtered off. 2 ml water was added to the filtrate followed
by seeding. The crystals formed were filtered and washed with ether to give 18.3 g
(from two crops) off -white solid product. Yield was 67.2% (98% purity by GC-MS,
NMR was consistent with the structure).

Preparatlon of methyl 4-dimethylaminocrotonate from methyl-4-bromocrotonate

/\i (CH;),NH | /\j\ .
BrCH. OCH3 > (CH3)2NCH OCH3

2 2
THF

120 m! dimethylamine (2M in THF, 0.24 moles) was added drop-wise to a solution of
20 g methyl 4-bromocrotonate (85% purity, 0.095 moles) in 150 mi of THF at 0-50°C
under N,. The reaction mixture was stirred for 16 minutes at room temperature. TLC
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yellow oil was dissolved in 100 nl CHC 2 and washed
with H2O tw ce. The aqueous 5 |ayer was back extracted
with 100 M CH2Cl 2. The CH2CI 2 | ayers were conbi ned,
dried over MpSH and filtered. The filtrate was
evaporated to give an oil (12 g). Yield was 88% NWR
i ndi cat ed desired product with trace nethyl 4-
bronocrotonate. Preparation of Methyl

o il TFRN S P HERE . T SEPAES) AR Hpe -oromo-
cr@gﬁteA e fdavtdn mbGure WeisgraAted to0t430CHay d5 ofinutas. AGHItS solid

byL prqgiuct \g(assﬁlgar%@ REyJI't\)gagltr 3@%)50%\{%&8% %fgodﬁw ?I)/éﬁ’dw Qn 8134 g). The

yélRM Gihwes afssoieed (nO1 aBmk @Hzclzzeihd@vas‘ﬁed viithl 13O dwicewaEhe aqueous
stirred and cooled to t|o al

e v a:egwwmd D000 o Ol Tk (ylobia Hoers #Qr@ec'ombmed
h .
{Iﬁ B‘?%’?Pﬂé ﬁg fi ﬁ%\%& 'itg%ﬁﬂ? Vras éfaﬁgé‘tédja EB gﬁ)ll rre g). Yield

wais B8, 'NMRﬂ1‘d|o%@edlaé§realbﬁbdlhewmtiaée)memambronmocrotonate
conpletion by TLC. The reaction was conpl ete when
there is s 2% detectable starting material (nethyl

Pjgﬁ%rﬁmin of B‘&ﬂﬂa"ﬁ?"' -BIrR&RYlaminberotbity n@dvmﬂnlénwé 6n eatge

on a unnel into a 3 L nmulti 20 neck
schlesk, rinsed with pre-chilled (0-10C) tetrahydrofuran

(2t'XI Ogiﬁb 2 x 0.20 L), and suction naintaine

unt i ri pffi ng stops. T@#&zl k was eqw pped W|th an
agi t N nmet er, l\Zéset

d%ﬁ(ﬁq ation. sol uti og.ggas co%geﬁ%%?@@@ﬁg OCH,

di stillation under a redu pressure of (125 200 mMm

5 S0, T TP SRR Gk 00,15, oot <
Breocrbtona et 40. aOdkg he18i Ixt dre 1oed @d’nt)o was 18ddledThrd rinsed with
tgtlg%}%ylglr lf@%‘g&@é 9?%3580 St g aoﬁ‘il?%d‘@fr}eﬁ an@"koBRd!h b9fbec. An

I Sopropanol ,
thhamﬁnamha@ai“w%a sbiutiomof dimethytemiae 0r ’@trehyd;gfuran and

LERSIED (kST UM Bk SRS s bHOECO ThE uas stired
foohdnlmmwn Bfi80 néns andohdcked forreaction qomnl@@p ypRHol Tl'qezreactlon

Wi% comphage wheh hefe i< 258 dbteblble SRithg RRtSRIMRRERNY-bromo-
crotonate) present. The mixture was filtered cold on a Buchner funnel into a 3 L multi-
neck flask, rinsed with pre-chilled (0-10°C) tetrahydrofuran (2 x 0.18 kg, 2 x 0.20 L),
and suction maintained until dripping stops. The flask was equipped with an agitator,
thermometer, and a setup for vacuum distillation. The solution was concentrated by
distillation under a reduced pressure of (125-200 mm Hg) and at a maximum pot
temperature of (40°C) to a pot volume of (200 mL). Isopropanol (0.22 kg, 0.28 L) was
added and the mixture cooled to 0-10°C. The distillation stillhead was replaced with
an addition funnel charged with a solution of HCI in isopropanol, which was added
over 45 min until pH of 2.0-3.0 was reached, while maintaining a temperature 0-10°C.
The mixture was held for a minimum 30 min, and fileted cold on a Buchner funnel,
rinsed with isopropanol (2 x 0.12 kg, 2 x 0.15 L). The filter cake was dammed and
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suction maintained until dripping stopped. The product
was dried in a vacuumoven at 50C and 10 mm Hg for
18-20 h. Preparation of 4-dinmethylam nocrotonic acid
hydrochl ori de from nethyl 5 4-di nethyl am nocrotonate
NaOH ag. OCH3 a" (CH3)2NCH2' " °~ OH MeOH 0 HCL | PA
(CH3) 2NCH2/ v OH "HCl1 A NaCOH solution (3.35 gin 25 ni
H20, 0.084 nol es) was added drop-wise to a solution

suffior ekt Yo S BbRE sRop 8, T6 pRABALS diedifi ViBufbven ot
50fCxandr 1 mersH &art18d2@ o 40- 45C for 1 hour then cool ed 10

to roomtenperature. The pH was adjusted to 1-2 with 5

N HCl. The m xture was concentrated to a thick oil

Pndpiacdtlomsf 4-d|mehhylaminubtdtoniehpw hydrdchlorbledrornonétbyim a
&'X The sog by-product was filtered off. The
[aénl\lle/ggr 99@ rated to an oil which was
trlturated wit@ | PA. Seven (7.0) g of white solid
product was ob ai ned. Yiel (Na%ac?O% with the M
&ﬁ;f dopfr eparation afy ) N\
4 Rﬁ et hyI am RocPot oni ck%g%_{i hydr SRR on

| arge scale NaOH aq. (CH3) 2 ( CH3) 2NCH2/
OH MeOH HC1L | PA (CH3)2NCH2 OH ' I—|C1A2erulti-neck

flask was equi pped with agid ator, thernoneter,
addith%ri funnel , and, /\/ﬁ\
N\

OH HCl

A (CH,),NCH,

A NaOH solution (3.35 g in 256 ml H,O, 0.084 moles) was added drop-wise to a

solution of 12 g methyl 4-dimethylaminocrotonate (0.084 moles) in 100 ml MeOH at
room temperature. The reaction mixture was heated to 40-45°C for 1 hour then cooled
to room temperature. The pH was adjusted to 1~2 with 5 N HCIl. The mixture was
concentrated to a thick oil which was triturated with dehydrated alcohol to form a solid.
The solid by-product was filtered off. The filtrate was evaporated to an oil which was
triturated with IPA. Seven (7.0) g of white solid product was obtained. Yield was 50%
with the purity 86.3 % by GC-MS.

Preparation of 4-N,N-dimethylaminocrotonic acid hydrochloride on large scale

/\/ﬁ\ NaOH aq. /\/TL
(CH;),NCHjy OCH; > (CH;),NCH OH

2

MeOH
HC1 //\vj:\
IPA (CH;),NCH; OH "HCl

A 2 L multi-neck flask was equipped with agitator, thermometer, additlon funnel, and,
nitrogen protection. The flask was charged with ethanol (0.39 kg, 0.50 L). Methyl 4-
N,N-dimethylamino crotonate hydrochloride (0.125 kg) was added and rinsed with
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nitrogen protection. The flask was charged wth

et hanol (0.39 kg, 0.50 Q Methyl 4 20

N, N- di net hyl ami no crotonate hydrochloride (0.125 kQ)
was added and rinsed with -14 ethanol (0.10 kg, 0.125
Q The suspension was stirred and cooled to 0-10C. The
addi tion funnel was charged with sodi um hydr oxi de
(50% (0.11 kg, 0.072 L, d=1.53 g/ nL) and addd over

efbandB 05D s Ne TRERALAIICR Bds %ﬁe@%nﬁi&écﬂw? -10°C. The
addttormnfunnelr wasvaarged mitbgsorlym bydfpxldﬂﬁﬁ"é) 11 kg nq 972 5ng,-1 53

gimn-g q,n\ga%c{%d Je? zb%nﬁﬁ@el?ﬁg;dtpg ?érﬂg%r%fug?laggmdmm /Qfshg‘ht Iéxotho:—;rm
wae abséved and dumpibdure tured veliey.e The myxigies, wg%g’@'qua@r a minimum

oﬁ‘i@ﬁ)ﬁd%g;{ﬁéf afi‘énea'if&ﬁ@&b d -INd Vet fé?bhwhmmrﬁem ﬁt q'hatr@actlon

pr esent. he m xture was ol e o
mmackeawoa@dmlemnn oM L&Y - VIB@ repeliafeia cmnlﬁta Wf@aﬁh%rﬁdﬁ < 2%

eﬁlia'gleo s&aarm%%gﬁﬂgpl(m%% %qq%ddlﬁx‘éﬁ{ |&n‘ﬁn8&retoua{é |hy&’dchlorlde)

nmal nt al ni ng

rreseptr Zhemixtofe Wag codled e Orﬁox@ufé” Qﬁfgt‘%fHF‘F%ld”qso&aéged with a

s?]uﬂbﬂ%l n‘?’%og}d?)ana%dc é&&e@rcﬁ/@r QG'rﬁﬁn thtlﬁpIBLz}@Gw was attamed
unnel mul ti-neck f d'%*l nse g cQ d for a
vertila amaintairing diwy peb temperatirg of 0219<CO 8 i Wt"lﬁas & 0

AR B ﬁ@'n'ﬂh aéﬁt?ﬁhterémbblh dArd BadHNer ﬁl’erBlntoTbe If hreuttkneck flask,

o s o, 8 7 Tl o

t &#fp%%doétﬁ?s? UfRe AAskoRas 8§upbed r‘mt:wml T@’ﬂﬂtml tharmamréeter)rand setup
o enperat ure o vol une .o
Vacqugbﬂls‘éi ot "ol lacy erBg ands! Tea o Ssdiig o so-100

ﬁ& at 8 M@imEsh go? té?ﬁpé%@lﬁremfe(mﬂ)(lora pot vAhme)ofe1 60-180 mL.

mprﬁp%noﬂ i(91§4élﬁg %,g%@‘ﬁ; @%%gﬁgqq‘j d 306 Bplyidrhed to 35-40°C over

10 i’ Acatefe $&.¢0&d, o LQ(wﬂseaﬂdEd cxeb2@ min white eraintainisg the pot

20- 25 h f
rperatro iR SoeE o TP TPl e BB R togl 1) Spibir! Bnperature
p0-p570) naref héldhthers fiorxa unieinafm icf g2t AnoThe Omigtage s cooled to

8185 i tBRE TR SPGB 1%, B mlard 3t spptianBl(BRA0 RS, 0.063 L)

m«bwtenm@&ﬁﬂdgﬁ @r'deLbWIa@I pospazed sdiFrae o thonneenize; ardgooled to
| v
}%ﬁ)b\% &ﬁﬂ? Was caﬁéﬂo 63 d‘Blﬁbh@\gl"ffdfﬂel Zin¥ed®wWiR fsopropano

e mai nt al ni

ststoner(® ¥IR0T K, DIRPELlogna dhe Tkas akeh daMawlls waintaining
Sfm%ar 3 %@pﬁf%pgﬁge@%eaﬂ?gduc?@al(ﬁr@mlm Jaetiurh&vaR ah 50°C and

net hyl'am nocrot onyl anifide from
4ommﬁgif9r Hi2Ader ot oni ¢
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10

15

20

25

acid hydrochl oride thionyl chloride (CH3)2NCH2/ '~ '-
OH ' HCI CH2Cl12/ DW (CH3) 2NCH2/ "1 Cl11 HO CH2Cl12 -

(CH3) 2NCHI Thi onyl chloride (0.36 m, 0.005 noles) was
added drop-wise to a solution of 0.33 g 45

di met hyl am nocrotoni ¢ acid hydrochl oride (0.002 nol es)
in 15 M Cl-12CI2 containing 2 drops of IDDVIF at O°C
under N2. The reaction mxture was refluxed for 30

et i B 48 Syt

acidhydroehloridet room tenperature. A solid by-product was
filtered. Th filtrate was evaporated to give ancpil
(0.6 9). data showgedJiahiotiae oil is 11.7% 43] 10
di met hyl rotonic W de and

(CRNCHypr oduct OHPEKar i sol(GHsaNGE CI'HCL

4- N, N- di net hyl am nocrot onoyl chl ori de hydrochloride A
wel |l stirred suspension 4-dinmethyl am nocrotonic acid
hydrochl oride (5.0 g, 30 mmol) 15 in cold (O°C) THF
#\-) and DMF (2 pipet drogs) was treated with
NHerde (3.15 L, . 36llmmol ). The m xture was

j (OON to OOC and
hel d&r}f)[: 30 mn. (qlﬁﬁzlgGszs vvergN?o)ed on Buchner
funn Eﬂwder a bl anket of nitrogen) and washed with
TRGh chigks (d" bt mi (8005 ﬁ'lol'@ wab edgeddropiwisa® alsolatbruefdes3 g 4-

AR AL P10 it el f o e gotining 2
dr:B:BE%f rmmegt 6‘0' g&#;vgé ?Pﬁeeféaéﬁﬂwe tﬁfnaurb&:vémtdmkecesdrem #@in. Then
OTRamtaniine QAR UPIES)HAs askieg e 1o e iRRERP RN 0'C and
%&@P g%oﬁpét rtoBﬁ\ teﬁfbéﬁ&tur@gA%bﬁiny-ﬁﬁ)du&ﬁNﬁ ﬁimecat'ﬁherf Itesite was

cvcrea.t S 15 o BRSSPI M B .

diF&hRahineBrotdiieadid ﬂ?drrow%ndd‘tﬁmgw% \of tiésnfddrmbdiudt
pyrrolidinone (0.77 kg, 0.75

Preparation and isolation of 4-N,N-dimethylaminocrotonoylichloride
hydrochloride

A well stirred suspension 4-dimethylaminocrotonic acid hydrochloride (5.0 g, 30 mmol)
in cold (0°C) THF (40 mL) and DMF (2 pipet drops) was treated with oxalyl chloride
(3.15 mL, 36 mmol). The mixture was stirred at 20-25 °C for 3 h then cooled to 0°C
and held for 30 min. The solids were collected on Buchner funnel (under a blanket of
nitrogen) and washed with cold (0°C) THF (3 x 5 mL). The product was dried under
vacuum (~ 1 torr) at 40-50°C for 3 h to give 4.0 g of 4-dimethylaminocrotonoyl
chloride hydrochloride. This material is characterized as its methyl ester by treatment
of the solid with methanol.

Alternatively, the title compound can be prepared in CH3CN and used directly for the

coupling step:
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20

L, d=1.033 glinL). At anmbient tenperature,

4-[3-chl oro-4-fl uorophenyl ]am no-6 5

am no- 3-cyano- 7- et hoxy qui noline (0.0748 kg) [see, US
Patent 6,002, 008] was added and the mxture stirred
whil e heating to 40-45 C and hold for 15 mn. The
flask was cooled to 0-10C. The m xture containing

4- N, N- di net hyl am nocr ot onoyl chl oride hydrochloride

vvast ns via dip tube and positive nitrogen
repacat Eﬂ'\a {@éﬁg% L flask over 30-45 min, \Nhl|g
Armmtnalhmeag fsk s atneppackwilih @nvagitatarp thesmonetercdipotubg, and

m}}gg&ﬂ ertoF%Lﬂ]o:gy Tﬁﬁﬂﬁsg‘?ﬁ% El‘r?zﬂé'gé# %R%eﬁhﬁﬁ%ﬁdﬁdﬁ%e (0.77 kg, 0.75

L} hier ©3Bsghnld% oAt ambient detmpatptuiat é}-[3aq:hloro-4-ﬂuorophenyl]amlno-6-
l&fﬂo@’ g?'uloof 8fh%§y EH’ HBIWWQJ(()?) [see, US Patent 6,002 008] was added

-~ 7-ethoxy' qui noline) prese
af@ tHe m:ctdre-stm'ed WHIIa:*.nleatmgqtsn 4h4% °Giand haid q;ﬁ@rmm The flask was

cgﬂgﬁg gogﬂatlﬁq n VIS ?rzf gﬁﬂﬁlﬂintgr Q%?IQ g%@ﬁ'\g@l?dlr%br&@t%yl chloride

hipdroetlbideawas @@nstegeﬂ ¥ja o\mstubej apd Paniive nitfoger Pessyra fo the 3 L
| o
TGS P Befng b, SRyt oo o
minimumeie2 bin T hegsnetionevas eeskrshioscaglgiian by by biFifs 1 feactions
ﬁlng o whER! th%?e B dof"‘ﬁb' ﬁaﬁ‘ﬁ%ﬁhéﬂeﬂélngl @Och?dlr&-fﬂmophenyn

urevvasma ai‘ne for a mnjnumo
ainlncaﬁfanﬂmd»ﬁe:ryamﬁreﬂ@pxsu@mﬁ@hnq‘)uﬁf@lenf and: r12nsled“b\|;"trﬁ°k flask

e}ﬁ@pﬁ%al ngéagﬁt'at T Hggmoﬁe?ér Odl?lQutBQ éHUtrhtrégéht pn@ﬂadﬂ@rh W@s charged

vdihi water (2.61 kac88ilov Idg?m E@%Ptiqqa te1 §- fgﬁolpgj was a%%ﬁ'\dnstlrred

el &b&ﬁtddrﬁwés ebfafede Wh@'s@)uﬂom/vae ceglegto 26124P/SThd NMP—CH3CN
the formula: (CH3)2NCH2 -OSi (CH3)3 o
rﬁiﬁdﬁé Wnsﬁerr@d}—lﬂ@ 2auRe @nd POty Nipgen pragsure, o the 12 L flask

over 45-60 min, while maintaining 20-24°C. The mixture was maintained at 20-24°C
for a minimum of 1 h, and filtered on a Buchner funnel, and rinsed with water (3x0.40
kg, 3 x 0.40 L) with suction being maintained until dripping stops. The product was
dried in a vacuum oven at 50°C and 10 mm Hg for 28-30 h to give 78.5 g (86% yield)
of product.
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(CH3)2NCH2 OCH3 OH OH. HCI C. HCG 2. A process for
the preparation of a conpound according to claim1
having the formula (CH3)2NCH2 OH or (CH3)2NCH2 OH.
HCl -18 conprising (a) reacting a
trimethylsilyl-4-bronocrotonate or nethyl
4-bronocrotonate wth dinethylamne to obtain the
correspondi ng 4-di net hyl am nocrotonate; (b)
hydrol yzi ng the 4-di net hyl am nocrotonate of step (a)
to formthe correspondi ng 4-di nmethyl am nocrotonic
CLAIMSY; and (c) optionally chlorinating the
4-di met hyl am nocrotonic acid of step (b) to formthe
HCI sal t, t her eof cess according to claim 2,
wher ei n A $R BFQPVEQ%@M ‘(b) conprises reacting
t he 4-di net hyl am nocrotonate with NaOH in the presence
of MeOH. 4. The process accordifig to claim?2 or claim

3, wherein the chlorinating st (c) conprises
reacting the 4-dimeth I%ﬁ%@;réﬁqgi}gc ﬁéid with HCl . 5.
The process acc&aMgd o any one &5€Mdins 2 to 4

wherein the reaction is performed with
trinmethylsilyl-4-bronocrotonate. 6. The process
according to any one of clains to 4 wherein the
reaction is perfornmed w ne | 4-Dbronocrotonate.
7. A process foCHyCH epar at’i on ®¥CHs

4- di met hyl am no- but - 2-enoi ¢ acid [4-(3-

or
9]

M
CH3),NCH, OH

or

(

0

/\/K
(CHa3),NCH, OH . HCI

or
o)

(CHs)zNCHg/\/U\CI . HCI

2. A process for the preparation of a compound according to claim 1 having
the formula

0] 0]

/\/j\ or M
CH3),NCH, OH (CH3),NCH, OH . HC!

(
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chl or o- 4-f 1 uor o- phenyl am no) - 3- cyano- 7- et hoxy- qui nol i n

-6-yl]-am de conprising: (a) formng a suspension

cont ai ni ng (4-[3-chl oro-4-fl uoro-phenyl]am no- 6-

am no- 3- cyano- 7- et hoxy- qui nol i ne),

4- N, N-di met hyl am nocr ot onoyl chloride hydrochloride,

and N-net hyl pyrrolidinone at a tenperature of 0 to

10C, (b) holding the suspension until the

concentration of the (4-[3-chloro-4-

f | uor o- phenyl ] am no- 6- am no- 3- cyano- 7- et hoxy- qui nol i ne
comprisigequal to or less than 2% (c) adding sodi um

bi car bornayt r@aétl’hgtahﬂm%ﬂlﬁl@ LipBmbErofhae dr ety lsibrorocrotonate

wﬂbscflgﬁﬁwéllgsmqeoto %quaph@ﬁgrré a@ﬁgecﬁme&gla%?n%c ortgndalfICt of
di met hylrsa)myldmlmng-tﬁe Gmﬂéthﬁamdwocro)tongte of step (?) to fﬁrm the
4-(3-C ro uor enyl anj no) - 3- cyano- 7- et hoxy-
CmJ&E‘?‘fVéfrﬁgr#-@”Wﬁylam%céo ogigc'é r{Pne process according to
cl ai m 7 (sfoptienaily ichiericatingeled 4-dgnethyaminocrptonitekid of step (b) to

LLteki hi ng and drying the product of step (c).
for@{.he'llﬁéel nggéhc?ﬁ%’g according to claim7 or claimS8,

further conprising the step of preparing the

4 N N diiRliylanbaagand § Eb”é?éﬁn £hg ;é.r%gwawogamp fds 1)

sai d step

comphibes rieaetmdhawhmahsla@p@n@itmtmwﬂh NeOUcm’ftw@mn@sence of MeOH.
(CH3) 2NCH2 -OH. HCQ in THE and DMF; (ii) stirring the
suspension in step (i) at 20 to 25C, iii) cooling
t het- sus JERTAESH ARG 10 ¢1im 2(¢y. claime3, erisihe ghlodratinggtep

6&1;9#5@& FBa%t:nld/\‘HSM%nﬂeﬁh?l‘énﬁ@c%t&#@@&@ﬁﬁtﬁ’Pidln (i) is at
about The process according to claim9 or

claim 10, wherein the cooling in (iii) is to 0C. 12.

Thes pr Om%r&ﬁa@@ééﬁdﬁd}n & FHYone e claimsLd B AMh&eln@hd feaction is
wherein th roduct @gor\abg is washed with cold

pe PES‘E“?daW%IV éﬁ#vla‘haroch yield

4- di met hyl am nocr ot onoyl chl ori de hydrochl ori de.

6. The process according to any one of claims 2 to 4 wherein the reaction is
performed with methyl 4-bromocrotonate.

7. A process for the preparation of 4-dimethylamino-but-2-enoic acid [4-(3-
chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-gquinolin-6-yl}-amide comprising:

(a) forming a suspension containing (4-[3-chloro-4-fluoro-phenyllamino-6-
amino-3-cyano-7-ethoxy-quinoline), 4-N,N-dimethylaminocrotonoyl chloride
hydrochloride, and N-methylpyrrolidinone at a temperature of 0 to 10°C;

(b) holding the suspension until the concentration of the (4-[3-chloro-4-
fluoro-phenyl]lamino-6-amino-3-cyano-7-ethoxy-quinoline) is equal to or less than 2%;

(c) adding sodium bicarbonate to the suspension in step (b) until a
solution is obtained;

(d) collecting the product of step (c) to yield the compound 4-
dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-
quinolin-6-yl]-amide.
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13. The process according to any one of clains 9 to
11, wherein the 4-N, N dinet hyl am nocrot onoyl chloride
hydrochl oride is prepared in CH3CN rather than in THE
and DMF. 14. A process for the preparation of a
compound according to claim1 having the fornula -20
(CH3) 2NCH2 conprising the foll ow ng reacti on sequence:
0 (CH3)2NH BrCH CSi CH 2 ( 3)3 HRO THE O

(CH3) 2NCH2/ ~~ OH OH (CH3) 2NCH2 OSi (CH3) 3 15. A process
for the_preparation of a conpound according to claiml

had ng ThRErdcessaterdinHe)galuriwhereinthescalesing stenepriniises
- hi ' - 2NH Br OCH3
mmf?@%/)ééﬁ@@ﬁ&%cme BRAUG S Step (&H3) CH

9, The process according to claim 7 or claim 8, further comprising the step
of preparing the 4-N,N-dimethylaminocrotonoyl chloride hydrochloride, said step further
comprising:

(i) adding oxalyl chloride to a cold suspension of the compound

0

/\/K
(CHa)2NCH, OH . HCI
in THF and DMF;

(i) stirring the suspension in step (i) at 20 to 25°C;
(iii) cooling the suspension of step (ii).

10. The process according to claim 9, wherein the cold suspension in (i) is at
about 0 °C.

11. The process according to claim 9 or claim 10, wherein the cooling in (iii) is
to 0°C.

12. The process according to any one of claims 9 to 11, wherein the product
of (iii) is washed with cold tetrahydrofuran and dried to yield 4-dimethylaminocrotonoyl
chloride hydrochloride.

13. The process according to any one of claims 9 to 11, wherein the 4-N,N-
dimethylaminocrotonoyl chloride hydrochloride is prepared in CH:CN rather than in THF

and DMF.

14. A process for the preparation of a compound according to claim 1 having

the formula
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THE 16. A process for the preparation of a conpound
according to claim1l having the fornmula -21

(CH3) 2NCH2 conprising the follow ng reacti on sequence:
OH HA 0 (CH3)2NCH2 HCI | PA OCH3 (CH3) 2NCH2
(CH3)2NCH2i " OH OH. HCl 17. A process for the
preparation of a conpound according to claim1 having
the formula (CH3)2NCH2 v O '. HCI conprising either
of the follow ng reaction sequences: (CH3)2NCH2 or OH.
HCl CH2Cl 2/ DMF (CH3)2NCH2/ v ' d . HC oxalyl chloride
(CH3) 2NCH2 t hi onyl chl oride OH. HCIQTHF/ DVF

(CH3) 2NCH2/ " O . HC mmWQz
OH

(CH3),NCH,
comprising the following reaction sequence:
0] 0

/\)I\ (CHa)aNH /\)k
BFCHZ \ OSI(CH3)3 22 - (CH3)2NCH2 \ OSI(CH3)3

THF

0

M0 /\)J\
_ X
(CH3)2NCH, OH

15. A process for the preparation of a compound according to claim 1 having
the formula

0]

/\/U\
(CHa),NCH, OCHjs

comprising the following reaction sequence:

o) 0]

~ (CHy)2NH A
BrCHy”” OCH; »  (CHa),NCH, OCHs

THF

16. A process for the preparation of a compound according to claim 1 having
the formula
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o)

2NCH2MOH . HCl

comprising the following reaction sequence:

(CHa)

0 0
/\\\)k NaOH agq. /\)k
(CHg),NCH, OCHs > (CH3);NCH, OH
MeOH
)

HCI
—_— /\)k

-y (CHa),NCH, OH . HCI

17. A process for the preparation of a compound according to claim 1 having

the formula

0]

/\/]\cn .HCl

comprising either of the following reaction sequences:

(CH3),NCH,

0] 0]

/\)]\ thionyl chloride /\/“\
N > X
(CH3)oNCH, OH . HCI CH,Cl,/DMF (CH3),NCH, Cl. HCI

or

\

o) o

oxalyl chloride
N\ X
(CH3)2NCH; OH. HCI THF/DMF (CH3),NCH, Cl. Hcl

\
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