Phar maceuti cal Conbinations Field of the Invention The present
invention relates to a pharmaceutical conbination conprising (a) a

cat al yti cwphorphatisdyl i nositol - 3-Kkinase (PI3K)/ manmal ipam/usasiges4saé
rapamycin (nMTOR) inhibitor conpound which is an im dazoquinoline derivative
of formula (1) and (b) at |Bhaimageutigal Gambimalions OR i nhi bitor conpound, and
optionally, at |east one pharnmaceutically acceptable carrier for

si mul t aneous, separate or sequential use; and the uses of such a
conbination in the treatnment OField Bf fHe ri,eé,md,ye di sease, nore specifically
a mrOR ki naﬂ]% de%endent proliferative di sease, phar maceutical conposition
conpri si ng SIGFHESENE BBRtoRPGtes tp ﬁ@@é@aﬁut'éﬂ@ﬁmé'@a%P%ﬁﬂW @e the
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nore specjfically a mlOR ki nase dependent prolifeérative di sease; met hod
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comTercauaéteﬂ@ﬁhmlnﬂibnt@rrmneOéﬁardp%bﬁ&lysméas@oﬁ%ﬁéﬂﬂ?écbetrb a conbi ned
preparat i on for sjnultaneous, separate of sequential use. Background of the

| nvent i 35RePtable cprierfansimylianeeys, sgpar@n@@rtsaﬁwlawer apdthedisas ohFW@R)a ki nase

exi st s @fmbiatigh ir tﬁé%ﬁinﬁbrﬁ@f@'pﬁiﬁfé?@t%rdléé%ge afoleh® b PR :&%ssgr MTORC2
conpl ex, which senses the availability of nutrlents and energ
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conpl eXxcohfbirshiBg] thé Ve b&@h'a@tﬁﬁhéimmfmhé Bha'pgfattleﬁ of 8 ARAHRnE ﬁ)'r'g*é
rapanmyci n} i s con&osed of, mMTOR L, and %u atory assocli ated proteins
of mTOReErasRtSf p-proliRratieiseass. A ?:P@ﬁtf'PﬂD/Ia'E @anasgcqwea@ﬁpt FKBP12 protein

(a FKoQfolrérathd \disédse! & et of rdalktiBht -of h3ubjftih Asdd thehkr NaE g&%n eprpl ex is

conposed of nrOR G 3L, and rapamycin-insensitive conpani rot ei ns of
mror ( MUYy ?”%&O'aalﬁéc'ﬂaa%ﬁg?opft%oqq%cmm@ pichtaegomuination @s @, The
MTORCL @ fHBiHe@préiiiattREtr SHANEhdoRs béép'aFQ{é)bNé‘éﬁ uRtiALes €l n transl ati onal
control, operating as a growh factor and nutrient sensitive apparatus for
growt h and proliferation regulation. mMfORCL regul ates protein translation
via two key downstream substrates: 86 kinase, which in turn phosphoryl ates
ri bosomal protein 86, and eukaryotic translation initiation factor 4E

bi nding protein 1 (4EBP1), Backarounsofthe inwentiohe i n nodul ati ng el F4E
regul at ed cap-dependent translation. The mlIORCL conpl ex regul ates cell

growth in ﬂ@ﬁﬁﬁﬁﬁéﬁ‘lah‘éeﬂsh%eet&egﬁf @BngHF\ nEBR) RBQ@@@%Q@'&@ Ghultittpters! |, and

the deregul ation_of the | éx I's conmon e variety of

human CaRwExdesqihediagibe MIPRH$1 ﬁsamezm W&Rﬁe’&scqnmew ww@pnw the cel |
Sur vi vavaidbliPSraRBiarsy/Amt ér@?g)pindoihfe faved mﬁt?t%(?r‘bn? ro@lth factord S &resg005,

307:1098-1101) and t he nodul ati on ofg actin cytoskel eton dynamcs (Jacinto
et al . SigNgling. dhe MTERA corfmms sgnsitiveAo aligsieic mTOR inhibitor sPORMINdsApthex i s

sensi t la‘é@aéé?nﬁ:'nd)Q§TcShbGséBT%T(ﬁﬁ' BBL UndGegRNS oés'alféla p"f‘&eﬁﬂ%%?‘ and
steric m

derivatives thereof, iIn ‘%f‘n part due to the allo I nhi bi tor
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i nt er agkisPA 2WrdtBiniik Sirpcaf f ol ding protein raptor, in turn inpeding
substrates such as S6K1 from accessi ng mfOR and bei ng phosphoryl ated (Hara

et al., Ce }_’, 2002, 110(2): 177-89; Kimet al., Cell, 2002, 110(2): 163-75;
Gshiro et ane MR, cemplek hasbepn shpwto beduualysy in Retsindyansiationl aapal ogues
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hyperact i atl on of MIOR associated with beni gn and nant
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initiation factor 4E binding protein 1 (4EBP1), which plays a key role in modulating elF4E
regulated cap-dependent translation. The mTORC1 complex regulates cell growth in

response to the energy and nutrient homeostasis of the cell, and the deregulation of the



Everolinus (Afinitoe, Novartis) is an FDA approved drug for the treatnent

of advanced ki dney cancer and is still being investigated in several other
phase |1 Iwol2orvgai7strial s in oncol ogy. Preclinical studiPes/usama/osiseen t hat
Everolinus is able to inhibit the proliferation of a wide variety of tunor
cell lines both in vitro and in vivo, presumably through the suppression of

I apany GhNOREA dobriptex |§E@Rﬁ%¥>nfwa%d@%ne@’&&ﬂma‘ﬁ%‘énc@r§ Fhe@lricHés bve of
rapanyci n is an allosteric mIOR inhibitor conpound that i s highly potent
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downst r eReRce6F0cH. 61 "I@@@1 1) aHQ\fﬁé’ﬁBdulﬁf{cﬁf &l eyto St BRTantieP@YiRio"
anal ogues% has |ittle no effect at inhibiting the primng

phosphdity? a'f“?foﬁe%kﬁi%'pﬁe%lsaﬂl 4r1é®nts in 4EBP1 (T37/46), which has
recently been inplicated in Hsieh et al, Cancer Cell, 17(3): 249-261 (2010)

as a key drineanTORCHWBRIPIEXA8 8sRivaNS allebteHcARPORRNIBRR cBinbOFHR! scHEER
i nhi bitor corrgounds |i ke everolinus (and other rapamycin_anal ogues) have
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act i vatdopipodhd'aiiodel diBalid) Ghich involved tftrhagdn of%tlﬁtké&amﬂar ANpSoRReti tive
MIOR 1 nhi bi tor conpounds have been f ound, to tar he mMror k| nase dOITB.I n

di r ect | ¥9e EKEP{2 29 tindingrio tedRERP trtpramyre® %ﬁﬁ% demap of MEPR CRist og
2009, 7 Z\Bmeﬁé@Q@Q§8273%9024@) Wﬁl& 'réb%?ts ﬁT- a %nfornﬁdt@ﬁg%ﬁbn in PARC1421( Pt
1): 29-42; Thoreen et al : Che 200 84. 23-8032; Yu et al.
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WD2006/ 122806 and i ncl ude conpounds formula (1) wherein Rl, R2, R3, Ra,
R5, n, fRwegAtrerrinieal relevpngs bwh'l?lmquﬁ@cavﬁlon mf QR assoniated Wil kath, or a
phar nﬁ%ﬁigncaﬂd Mal%ﬂéﬁ@tﬂir@lhér%ﬂé@ﬁﬂsord@!‘s @aYE, Nafur® ReSitW¥ iRichNGh@Rgy, such

i m dazogui nol i ne rivatives, such
8- ( 6- meAt1Bx(-399r318i HidalopandRandesky) Oncqaeng; 300a39:A680-6686).-
trifl uoronet hyl - phenyl ) - 1, 3-di hydr o-i mi dazo[ 4, 5-c] qui nol i n-2-one (" Conpound

A') are pr CE&/%FbllhﬁlsQanﬂfoF%Ndeﬁsﬁh%K/Fbm;jr%otdrbgf& th&tr&atmewp&oow 103636
and Malra et al Cancer Ther 1851 63 (July 2008), which
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function of mMIORCL conp including both the rapanycin sensiti
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d| ffer r(Pr|:t| a sﬁec? accgr dﬁiﬁ thol t he I%é'?oncéntrg?l on used, V\/ng}r eby mTOR

i nhi bi t3€86A '%P'@&m'ﬂgﬁs@g‘ el Lanest %'ﬂ&é@i 1254 (291 @s@reey origer iRinol / L) but
dual PligibrigeHeRsianbinfifteRindeS AMRERBMERC ATOR inhibitor compounds like everolimus

(and other rapamycin analogues) have little or no effect at inhibiting the mTORC2 pathway,

or its resulting activation of Akt signaling.

In contrast, catalytic, ATP-competitive mTOR inhibitor compounds have been found to
target the mTOR kinase domain directly and target both mTORC1 and mTORC2 (Feldman
et al., PLoS Biology, 2009, 7(2): e1000038; Garcia-Martinez et al., Biochem. J., 2009,
421(Pt. 1): 29-42; Thoreen et al., J. Biol. Chem., 2009, 284: 8023-8032; Yu et al., Cancer



relatively higher concentrations (approximtely 500 nnol/L). (E. g, Serra et
al, Cancer Res., 68(19): 8022-8030 (Cctober 1, 2008).) In spite of
nuner ous woeatamant7sopti ons for patients with proliferatipce/useeienassse t here
remains a need for effective and safe therapeutic agents which can be

adm nistered to subjects in need thereof at |ow doses and a need for their
preferepdd. aiOdQSQQ'G%QPnﬂeQ@ta\'é’HioFé‘@ﬁé%ﬂVe meltBI%Sof??ﬁﬂ?éWh%r 's%'cﬁ'gll Sterie

di scovered that the combination of |ow amunts o e compound §6r

(1) wi trnTPB\An'aPﬂwﬁp@p@ﬂn%smh FshepamycinERapsthihey mdutamoamdcmsuch as
everol i ht tunmor

di seaserggg'wgﬁig?n? n‘?g?g?ggﬁ%ﬁgﬂggﬁ%g@ Bés%ﬂg lér;({a ﬁ'ﬁ% P?ﬁ%;ﬁ% epar at ely, the
conpourifﬁrﬁfat'f’%r mula (1) and the allosteric mIOR inhibitor conpound interact
in a synergistic manner to inhibit cell proliferation. This unexpected

synergi sti CS;ie'&Iﬂ@ﬁlﬁ@bk&&hn@hh@ﬂ@rn}%ﬂé‘sdéfﬁfth&'ﬁ pfébaH?l@n ﬂgﬁ,ﬁb dé?%%}s'&ﬁ“ﬁjeoqf’u each
enhancenent of the

conpound, |eading to a reduction in fects an
cl i ni caNO20Pe/de? n@jgaeﬂe @Q@%ﬁﬁ@ﬁmu@da t reat nent. Summary of the
| nventi on The present invention relates to a novel pharnmaceuti cal

napht hyl or phenyl wherein said enyl A4/s? substituted by one or two
substituents independently sele & m t he group consisting of Hal ogen;
| ower al kyl unsubstituted or substitut&d by hal ogen, cyano, imdazolyl or
triazolyl; cycloal kyl R .am no subst t ut e-hy_one or two substituents
i ndependent ly sel ected frotm cons@h ng of |ower alkyl, |ower
al kyl sul fonyl, |ower alk al koxy | ower al kyl am no; pi perazi nyl
unsubstituted or substi t two substi tuent s i ndependently

oper al kyl d()l ower al kyl sul fonyl;
2- oxo-pyrrolidinyl; |ower alkoxy Ilovver al T<yl i m dazo II pyrazolyl; and
triazolyl; R2 IS0 or S, (Re).,

conbi nation conprising (a) a cor&und ofgformula (1) wherein Rl is
ct

wherein Ry, Ry, Rs, Ry, Rs, n, Rg and R; defined as set forth herein, or a tautomer thereof, or
a pharmaceutically acceptable salt, or a hydrate or solvate thereof. Such imidazoquinoline
derivatives, such as 8-(6-methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-
trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-one (“Compound A”) are proven
to be effective PISBK/mTOR inhibitors, e.g., W02008/103636 and Maira et al, Mol. Cancer
Ther., 7(7): 1851-1863 (July 2008), which display broad activity against a large panel of
cultured human cancer cell lines.

Acting as a catalytic PI3K/ mTOR inhibitor, the imidazoquinoline derivative
compound 2-methyl-2-[4-(3-methyl-2-oxo0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-
1-yl)-phenyl}-propionitrile is capable of shutting down the complete function of mMTORC1
complex, including both the rapamycin sensitive (phosphorylation of S6K, and subsequently
phosphorylation of 86) and rapamycin insensitive (phosphorylation of 4EBP1) functions.
The imidazoquinoline derivative compound 2-methyl-2-[4-(3-methyl-2-ox0-8-quinolin-3-yl-
2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile has a differential effect
according to the drug concentration used, whereby mTOR inhibition predominates at a low
concentration (less than 100 nmol/L) but dual PI3K/ mTOR inhibition is observed at



R3 is lower alkyl; R4 is pyridyl unsubstituted or substituted by hal ogen,
cyano, |ower alkyl, |ower al koxy or piperazinyl unsubstituted or

subst i t utwo 2bie/dsomwer al kyl ; pyrim di nyl unsubstituted oPCIaisstiiosdsee by

| ower al koxy; quinolinyl unsubstituted or substituted by hal ogen;

qui noxal i nyl; or phenyl substituted with alkoxy; R5 is hydrogen or hal ogen;

nis O l@fatlﬂcely R@héﬁc&?&éﬁﬁ@aﬂoﬁb Kébp?&@rn@t"e@\'ﬁo‘@%rﬁ&@§ Ief.g,"5ekra dthe d\#réépﬁéé)ea” ng
t he rad¢ %R&%gg cg: ositive charge; R7 is ydrogen or am no; or

t aut oneo{ WeP W %‘?éﬂn%\qpébﬁl cally acceptable salt, or a hydr ate or
solvate thereof, and (b) at |east one allosteric mMiOR i nhi bi tor conmpound
anddopt i onahljs)mt?bff rﬁdi’ﬁérbu@ﬁ@atﬁiéﬁf mmymr:‘pahé%ts tmﬁ@aiwé?é@et‘cﬁééds% ,traéfrteﬁr ei nf
sai co oun 0 or ni stere 0.a i n nee er eo
in an al S gypgeRane nﬁ??gl/é ')id Wt%?)era%ﬁ‘P 2gepis NI rc%tﬁiﬁd"@ir‘@?!{e‘ﬂ% to about
9. 5 x10subjdetcihhge therdist it |oa/ dosedafdta ndba foftheif plaf6itiaP 6se Maohbird@ss. for

Si rrult geous %Iag rate or. Iﬂgentlal use, in particular for the treatnent

t

of a profiaPérl egh SWREsNgIgsgovssed thet the) qopbinaggnehlowamquntsefithe f

r apany Céomngothety fotinRIH witBRER dRidlNtRIdP bhfaﬁésiéﬂld/rﬂT@RSﬁﬁﬁi%r compound! séich
preferred enaodl ment, the COVBI NATI ON OF THE | NVENTI ON pertains to a

phar macBUEYEE ﬁle?oFﬁﬁpl;t%'f‘l%‘ﬁXWﬁt%”lP&’?‘ﬁme@é@ the jreatment gﬁtlymgﬁglseases
2- met hyWhéﬂédlﬁlﬁnsﬂ@rbB)éim@taneously, sequentially or separately, the compound of formula

@

0Xx0- 8- d| hydro-i m dazo[ 4, 5-c] qui nol i n-1-y1)-phenyl Fpr opi on
itril eq?r}detg p‘?ger%lcd“ig ""@f&iﬁ%ﬁﬁﬁﬁi‘pﬂ“”%@%“f‘ﬂ)“ BEynargistipohaneas e !ﬂhé"tﬁ“t and
(b) theprakiferasber This ”ﬂi@fédcfblals@hér@fsn@ﬂﬂmm MR al rbdlttioh RAREQbie ratfafegi N
Conp oun A js adm rya[s?@e red in an anmpunt between about 1 nMto about 100 nM

or aboucf egcly campeyn dingdo g redystign ) the Riflesffests ang enhancement of the clinical

effectiveness off the compounds and treatment.

Summary of the Invention

The present invention relates to a novel pharmaceutical combination comprising (a) a
compound of formula (I)

wherein

Ry is naphthyl or phenyl wherein said phenyl is substituted by one or two substituents
independently selected from the group consisting of Halogen; lower alkyl unsubstituted or
substituted by halogen, cyano, imidazolyl or triazolyl; cycloalkyl; amino substituted by one or
two substituents independently selected from the group consisting of lower alkyl, lower alkyi
sulfonyl, lower alkoxy and lower alkoxy lower alkylamino; piperazinyl unsubstituted or
substituted by one or two substituents independently selected from the group consisting of
lower alkyl and lower alkyl sulfonyl; 2-oxo-pyrrolidinyl; lower alkoxy lower alkyl; imidazolyl;
pyrazolyl, and triazolyl,



3 to about 315 ng/ subject per daily dose for the treatnment of a nTOR

ki nase dependent proliferative disease. In a further enbodi nent, the

al | ost er iwordOR4717RI bi t or conpound everol i nus (RADOO1) ®E®AISRO110M536
conbination is admnistered in a therapeutically effect amount from about
0.001 nMto about 17.8 nMor from about 8.5x1 0-12 Mole/kg to about 1.5 X
10-7 Mol e/ kg, or from about 0.00056 ny/subject to about 10 ng/subject per
dai |y dose. In one aspect the present invention provides the use of
a phar 8@ Pcdl conbi nati on which conprises (a) a conpound of fornula (1)
or a tautoner thereof, or a pharmaceutically acceptable salt, or a hydrate
or solvate thereof, and (b) at |east one allosteric mIOR i nhibitor conpound
and optRoR¥WSf allyl | east one pharmaceutical |y acceptable carrier for the
manuf acture of a nedi canent for the treatnment or prevention of a mIOR

ki nase dependent proliferative disease, wherein the conpound of formula (I)
i s admi R is ppuridd upgybstituted as substiutad by helegen eyana lewer iyl inwes @lkasear about 1
nMto - : = Q. £ < or about 3
to aboﬂ‘?‘g%}%%lw% Q%ngfué%?&#eurb gtc]fgtl)éla% yg%\xs’ée}.ﬁ%lﬁgr'@}e %%&e@%h@gﬁ ment, the

pr esent SUbRtitutedi kylowerallaxisauinpliaywmsulstituie pragubatitoted; kyaialagenbi nat i on whi ch
conpri Lt S sylate salt and (b) the allosteric
MroOR i nhi béxt%?)r}) ’co@pﬂgwae%s@feurt%cf ?”rtr}ggm D001), wherein Conmpound A is

adm ni stered in an anount between about 1 nMto about 100 nM or about

9. 5x10-8 ; 0-6Mol e/ kg or about 3 to about 315 ng/ subject per
daily Ossléﬂygrgﬂﬁ]g?}?%% trent of a nTOR ki nase dependent proliferative

di sease. In a further enbodinment, the allosteric nifOR inhi bitor conpound
everol i g §FRADO0L) is administered in a therapeutically effect anpunt from
about 0.001 nMto about 17.8 nMor from about 8.5x1 0-12 Ml e/ kg to about
1.5 x 10-7 Mol e/ kg, or from about 0.00056 ngy/subject to about 10 ng/subject
per daiﬁ{%/ingi%g. I n anot her aspect, the present invention provides a
met hod of treating or preventing a proliferative di sease conprising

adm nistering (a) a therapeutically effective anmount of a conpound of
formul a,; t : r - - ' ¥ able salt,
or a h%gﬂa%ag%g?ﬁsggﬁ\%{fﬁ, ﬁi€§§$gﬁgﬁ?®ggﬁlﬁ%ﬁg%%% ?Jggﬁ){']’{/@lg%?éécti ve anount
of at |least one allosteric mMIOR inhibitor conpound and optionally at | east

one ph ceptable carrier to a subject in need thereof,
b ﬁ%ﬁ“ﬁ%%&foh%ﬁu Imid!

wher e’ coflpoun formula (1) is admnistered in an anount between
about 1 nMto about 100 nM or about 9.5x108 to about 9.5 x10-6 Ml e/ kg or
about h’%%% ' ' P ound
of for sncﬁltagta?\%@éltré r{b%anwbsgém@gﬁy %%E%%ggg%g’e%rtar @Ldggt?lri}béwét%ﬁheg%%i des a
met hod &ngr(b) atgeastiong abidsteranJOBfinhibitor tcomavwihandéptmnalyGR ldashase dependent
prolif i i Al . - |) or a
Pt ore o haceuL A3 Eoptile SRR valerh BB e B RS ) i b Bred )

sol vat dotrssibisst in nead tiids¢ofan ah easunioretwedn aksaubind/ to@ut 104 IbM @raboohrpound
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adm ni stireviéahepus, separafeewtsennentaedse, irepartifular fanthatmeatmert of apeiifedtvat 1 nM t o

about - -8 - / r 3to
aboﬂt 3 %a%ﬂ/ méﬁzﬁ%gglﬁlcaglg%gﬁnﬁ?"%o?e@ab]rc %F%Fﬁ%ﬁé%ﬁq\é kﬁ%ﬁ%g‘ﬁﬁ%&* formul a
(1) i s roolifprativeidisease. I n one aspect of the invention, the present
invention pertains to a pharmaceutical conbination such as a conbi ned
reparatio r I X3 at\l Y C nd of
For il a (1" Srdjefey emBaaiient fie €I O o DR i8R o
opt i f)naqhaynacteuh@ai@m@m@tl@hwhlnh@em_priWI (BYthecompoind 2-noethylied-(8-onethyl-2-

t : - : - f t t
simul t AREAIRuingiAPA az,§.d@g%@ag\;b§?p¢4§.%uaﬁond-ﬂgggmhﬁﬁé@ﬁ.oa.ﬂne Rl g8 Ter

of an I nase dependent rve di Ses, erern e conpound of
f or mul a@s("Cpmipouadifi hersing peits monetosyldiE salt andh () delaliostarie i TOR indvibitanount

bet - g%@ﬁo - - 5 x10-6
I\/gl 2'/959’1:00 g %%‘t’é}%ﬁ% out 1%%(3%@%1@2@% Agserg&(rg]g]fs?e);&gbﬁée}?%?e ter)a(lbl y, the

conpourigtweent alyout ! aM to)abpst CHnplLaTcdbaut 9.5x1 0" to about 9.5 x10° Mole/kg or about



The present invention further provides a comrercial package conprising as
active ingredients COVBI NATI ON OF THE | NVENTI ON, together with instructions
for sinulwenewus;77separate or sequential use thereof i nPChaSdehays506
progression or treatnent of a proliferative disease. Detailed Description
of the Figures Figure 1 shows effect of single agent and concom tant

everol i MHOBA@Q@%Q%UH%@E Egnzdeﬁlg@@sé\%rgﬁe FOAMBRt 5EmFBRN Nt TebbAdtnt MTOR

i nhi bitor_ conpound 2-ne
net hy| -POHRstIge dispass: i m%@mewmbfeﬁlmya& thei alpstario T OR ishtpilemesmpoundy 1) - pheny

lj -pr OFB\/éPdllHdsRRAb@Q{B‘Fﬂﬁ'éH% e éohﬁﬁﬂd?’@ﬂﬁs éH?anQ ﬂ%otp aé!e@t‘da%e@éct‘lEBPl in

NCI - (KRAS and LKBl1 mutant) hunan non- snal cancer nodel s

by i MQ%HP&M&@-%&§W°§PQPW7@ nig qrrﬁroan ﬁb})m ﬁ@xib(hoé\{scrldkg ;tmebcfutd 5
anti boqy1@hlqofél‘l<tg0m&ﬂ abH@tQ'J MSér?ﬂg QIB(S&R“]O )j(étgg llp/o Pl T37/46

assay readout) Figure 2 dose nH r| ‘he high
content anal yS| s of p-4EBP1 in NCl -H23 hurran non-smal |l cell |ung cancer
cel | nodel s.In one aspect thy prgsent venptinmsprevides thearse of agharmagsuticaind conconi t ant

ever ol i dBubindBORWich cdRtbriees @@%Hﬁ'ﬂuﬁd bf ARG oP3 t%d? Fhﬂ?r%laprdlgat ion of

S6 in NCl-H23 QKRAS and LKB1 mutant) human non-smal ung cancer cell
nodel s RIGIAgcaitipallyiaceeniakinsaly 56 GWQW?QﬂSCA%%V\erm(b) at least ongi gure 4

shows féllbéteﬂ@ﬁﬁ' O"I'-?hhlbﬁord&in?pdcuﬁe BThé BptidHaa aplggt%rﬁ% gﬂaﬁ"ul\é/c%hﬁcéﬂil Eeé%t

NCl - H23 human non- snal l'ung cancer” cel shows
full dodgigrdenthe "@@ufacw% pf 4! Breslicamentifer theftrasitmentrag lpeevagiion OfemmT@Bncom t ant

ever ol 'H”ﬂb%e(d@ﬁm F%]fﬂré%fve%@@@é‘%e'%ﬁfuredﬁ?bhﬂ&%f%%yl’é‘%ﬁ id4 c??ﬁi{r}ns Og smal |

cell lung cancer ows effect onbI ni ng

| ower d0érsbiestis r\eﬁvkmﬁmf iR AR awnpb@qiwew ahnséd ndhtombeut 16 aM errabofit NCI - H23
I matri X,
human rosgtab bbsi!d 5 kPMAERg G 8f s Jagg@%t%n Ptnﬁq/tﬁgb%oﬁ%g%glfgoﬁ%ose

as little as 1 pMeverolinus Ts nee

In a preferred embodiment, the present invention pertains to a use of a
pharmaceutical combination which comprises (a) Compound A or its monotosylate salt and
(b) the allosteric mTOR inhibitor compound everolimus (RAD001), wherein Compound A is
administered in an amount between about 1 nM to about 100 nM or about 9.5x107 to about
9.5 x10° Mole/kg or about 3 to about 315 mg/ subject per daily dose for the treatment of a
mTOR kinase dependent proliferative disease. In a further embodiment, the allosteric
mTOR inhibitor compound everolimus (RAD001) is administered in a therapeutically effect
amount from about 0.001 nM to about 17.8 nM or from about 8.5x10™"% Mole/kg to about 1.5
x 107 Mole/kg, or from about 0.00056 mg/subject to about 10 mg/subject per daily dose.

In another aspect, the present invention provides a method of treating or preventing
a proliferative disease comprising administering (a) a therapeutically effective amount of a
compound of formula (I) or a tautomer thereof, or a pharmaceutically acceptable salt, or a
hydrate or solvate thereof, and (b) a therapeutically effective amount of at least one
allosteric mTOR inhibitor compound and optionally at least one pharmaceutically acceptable
carrier to a subject in need thereof, wherein the compound of formula (1) is administered in
an amount between about 1 nM to about 100 nM or about 9.5x10°® to about 9.5 x10°®
Mole/kg or about 3 to about 315 mg/ subject per daily dose. Preferably, the compound of
formula (1) is Compound A.

In one aspect the invention provides a method for improving efficacy of the treatment

of a mTOR kinase dependent proliferative disease, by administering (a) a compound of



Figure 7 shows full dose matrix data for single agent and concom tant
everol i nus (RADO01) and/or Conpound A treatnent on the phosphoryl ation of
4EBP1 i n WBEREA4(PFK3CA and PTEN nut ant) hunman endonet r iPall/usana®s456€] |
nodel s using a high content readout. Figure 8 shows extended dose
matrix cell proliferation data for MFE296 (Pl K3CA and PTEN nutant) human

endonet fofralila ¢ BE § takbthér tﬂ@l@%# 2ra &armaceﬁh&lﬂf{ Sctk M&@a%} ?'ﬁg&%téj&se matrix

cel | prollferatlon data for AN3 anhd P uman

endonet aNate themobranddp) atipretoge a"OSte”C mMEPRunkibitay CQW@%an&nde@m@daltY(ﬁe matrix
cell prl@éétfoﬁé%bl‘?ﬁh&ﬁﬂ&llif %ce%fab@cémgﬁe M;éé?ﬁh%ea%érféﬁ%ﬂ%@gecer cel |

nodel s gure shows extended dose nmtrix ce proli rati on data
for RPI\HOWBC' ﬁﬁf?é'ﬁut@ul)ﬂs pinainigfesed tpa sukied in pegd thexeglin gn amount betwequr e 12

shows exdoendas @%@utnmor k1 S %obut? b B & efoaéﬂogf‘g @%aswenéq\@ C?Joéescr otion of

mut ant) human Mul tip Myel oma cancer nmodel s

t he | nvaheut 8t mg/ SUbJeCfﬁPb@ﬁj'M@Q’@e t Hr%ergyécthe iceappnd efrfdmivia {Ihis Gdrepawpdt hat
followathe following ternms are defined with the foll ow ng neani ngs, unless
explicitly stated otherw se:

In one aspect of the invention, the present invention pertains to a pharmaceutical
combination such as a combined preparation or a pharmaceutical composition comprising
(a) a compound of formula (1), and (b) at least one allosteric mTOR inhibitor compound and
optionally at least one pharmaceutically acceptable carrier for simultaneous, separate or
sequential use, in particular for the treatment of an mTOR kinase dependent proliferative
diseases, wherein the compound of formula (1) is administered to a subject in need thereof
in an amount between about 1 nM to about 100 nM or about 9.5x10°® to about 9.5 x10°®
Mole/kg or about 3 to about 315 mg/ subject per daily dose. Preferably, the compound of
formula (1) is Compound A.

The present invention further provides a commercial package comprising as active
ingredients COMBINATION OF THE INVENTION, together with instructions for
simultaneous, separate or sequential use thereof in the delay of progression or treatment of
a proliferative disease.

Detailed Description of the Figures

Figure 1 shows effect of single agent and concomitant everolimus (RAD001 or PKF-
222-6666-NX-2) and/or the catalytic PI3K/ mTOR inhibitor compound 2-methyl-2-[4-(3-
methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}-propionitrile
(Compound A) treatment on the phosphorylation of 4EBP1 in NCI-H23 (KRAS and LKB1
mutant) human non-small cell lung cancer cell models by immunofluorescence-based
staining with a T37/46 phospho-specific antibody and automated imaging and quantitation
(high content p4EBP1 T37/46 assay readout).

Figure 2 shows full dose matrix data from the high content analysis of p-4EBP1 in

NCI-H23 human non-small cell lung cancer cell models.



The terns "conprising"” and "including" are used herein in their open,

non-limting sense. Where the plural formis used for conpounds,
salts, amdothe/dsiwe, this is taken to nean al so a singl eCearspaangssscal t, or
the like. The term "conbi nation” is defined to refer to either a fixed

conmbi nation in one dosage unit form or a non-fixed conbination (or a kit

of parts) f OFlct;erjé% SHONRI R ek cﬁ@mgﬂa' %é&%h@@oﬁ@%ﬁﬁt@n%ﬂgm Dgt@{ )mﬁlllcﬁ'or( K

and a corrbl nati on partner dm ni stered | ndepen e same

time or @BBW’%WG‘WGPHPWH%W@SPWWWW%fstedatNCd’rH?é’wKﬁt?&aﬂ Bombtantlt i on
par t nergursdiPNbrasRAPRSINIAd ddhcePedl modid'6disd & high cobfehPpbs SThG AL,y COMDI ned
admnistration” or the l'tke as utilized herern are neant to encon‘p\;ass

adni ni S€24%Yton of the sel ected conbination partner to a single subject in
need thereof (e.g. a patient), and are intended to include treatnent

regi mens in mgirelr dHoksa@PAEse rAdtfx BSta TRAEBRIAGH LontéHl Bhal i 8F 556 Pynele sane
route of adm nistration or at the sane tine. The term "fi xed conbi nati on"

means t/iét NYMan ser-swal eelypegicanees celbmgdels conpound of formula (1) and a
conbi nati on partner, are both adm nistered to a patient sinultaneously in

the form of mgsremHrHRWMIi adse%atﬂfaﬁag@ronfzrmﬁ Gét‘&‘frdﬁ’i’&n?l&e"e@@n%}@' nation”
mean that the active ingredients, ng a conpound ormula (1) and a

conbi naONEPMAN EMerelimys OH) RNV i '%F?Oélﬂdfotf%?t'ﬁaﬂfi ia NCIAR3Jumananas-

entiti esnagll defingdambért aNesdéelsy, concurrently or sequentially with no
specific tinme limts, wherein such adm nistration provides therapeut| cally
ef fective Ielyels of the %ko g anRound in the body of the patient. The
latter also aPPFifehows effigek ehrembingdower everplimus IRARPY N %erﬁ?mB?P’lS’fAt hr ee
or mor ejoses bnq:rdlmémli EMNG-H23 humarhSort-6han cenady ddnicer EIFHSJBIERNitET bi t or s”
is defin xge gr ein n*[)tgunds MI ch target, decrease or_ inhibit the

cat al yt% dope rﬁ‘né? a3yl @V%P'gwsdﬁ(ﬁ‘ﬁﬁﬁ’edrﬁ?@'fbtﬁim%wﬂl'ﬁd} ng to
the ATP binding cleft of these enzynes. The term "all osteric niTOR

i nhi bih t or CdT]r@ﬂaI?d;homsuldﬁfsieﬁﬁﬁnhﬂ?taif& s%‘igl@@@imlaﬁd%oﬂﬁr?nﬂi&nih @\L@@ténusdecr ease
or i nhi e acti o t i nase o |n|ngtoan
al | ost e(M?Ob%a 5#8" éf’?‘ ourﬁfé &R E’ée gﬁé@i%'@ﬁ%ﬁ{/ﬁ 'iner BrfBsit e
(FRB) , (PfK3GreamdPREN noamt) Bdman endometﬂ’ﬁl&a’h@ér@e“ sidabRAsing! ShigRtememd to

i ncl ude_ani nal s. Exanples of subjects include mammual s, e.g., humans, dogs,
cows, goég pi gs, sheep, goats, cats, mce, rabbits, rats, and transgenic
non-human ani mal s. In certain enbodi ments, the subject is a human, e.g., a
hu ][r?n suf f erfliguge fslr)smrrws aktehd@&gj@ﬁe sk el poliferioh data f@ﬂM}FEQ%@kH’lchpag' fe of g
sufferipn a, brain tunor S e term"ng/subject” is define
herein ¥ g I:tfeéﬁn angndepig fPiF%'?C&ﬁ&@H“eg%ﬁound innilligrams as
estimated for a subject in need thereof having approximtely 70 kg body
mass. |t i s RiguteOsthowd ekteatied tivse matriricels probiferaties idatactoeANB CAA(FBRR2atd havi ng

appr OX|FyﬁaéN=:Mt 7n§ fﬁ%% d%gmgﬁ gg%cﬁéc:% mg&gnt of the referenced in

mlligranms wou Pnary skill to be equivalent to
this ratio at the act uaI body mass of the subject.
Figure 10 shows extended dose matrix cell proliferation data for GA-10 human Non-

Hodgkins Lymphoma cancer cell models.

Figure 11 shows extended dose matrix cell proliferation data for RPMI 8226 human
Multiple Myeloma cancer cell models.

Figure 12 shows extended dose matrix cell proliferation data for KMS-11 (FGFR3
mutant) human Multiple Myeloma cancer cell models.

Detailed Description of the Invention




The term "about"” in connection with a particular drug dose shall have the
meani ng of a drug dose in the range of plus/ mnus 10% ww, preferably

pl us/ m nuwO2VeM4W76r | ess, of the nom nal drug dose. ByPaaysedl1@z#pl e, a
nom nal drug dose of about 0.01 ng active ingredient nmay contain from 0.009
to 0.011 ng, preferably from0.0095 to 0.0105 active ingredient per dose.
The term " piggg @ﬁﬁ%is@ecﬁ%ﬂ%nﬁ'rﬁme dlaﬁmg%ét@&fampﬁ{e%rb\ﬁr%%ggreto a

m xture or solution containing at |east one therapeutic cofrpound to be
adni ni sdedipad with the feliowiag meaniggs, uplesgrexpliaitly stated pthepvipe.event , treat or
control a S § f mm The
term "phar p&%ﬁ%%?@hi@geﬁﬁb me tacﬂ! |eﬁeﬁ§?ﬁ§a?r{e?ﬁ#?§ refer to those
conpour®®S€nat eri al s, conpositions and/or dosage fornms, which are, within
t he scope of sound nedi cal judgnent, suitable for contact with the tissues
of mammal s,yRsRaké plutal fcﬂHf@rﬂr%ed erbﬁr%u@écgaﬁ&' Xf5d IHAkE] thikis {arkéh {@%EQH

al l ergic response and ot probl em conplications commensurate w t

r easonaA$a pBAEGOMMOBE qag{qwdhe like. The term "a conbi ned preparation" as
used herein defines especially a "kit of parts” in the sense that the

conbi nat i OnTHéf'Jtéﬁnﬁ‘Qfo%tﬁ@troﬁnig d@ﬁﬂeoat% rgféf lonéﬁ’\eﬁgﬂ)(é‘d E&Hbrﬁ&roﬂcﬁ @F’e dosa
i ndependently or by use of different fixed conbinations with disti r?gur shed

amount s“Hffonheor adiebifixad combipatiomeer a Kitf pariw) f?'bt}‘e cpmbined jagminigradiens| y or at
di ff er afert 'cHﬁp@rﬂid’éf%rmW(lP%hH% c%fndiﬁé%oﬁb&rtﬁgr L Eéa&ﬁrﬁrs{é?ﬁ&;t e.g., be

adm ni stered simultaneously or chronol o%r cal st'agger is at
di f f er dRderendeNtly At Hessampitime Oh serpuRtE!Y it mtrmernéerwalﬁ allow thettes for any

part ofcoiindtioh paftnét8’shéw a ceBpédiile) eQ., ée/h@rglis‘%aeffe%fmﬂﬁg @rffcd néiP”b' nation

partner (a) to the conbination partner be adm ni stere t he
conbi neafnypigihationt poihe dike ag tilizad |het¢m aregnearﬁ toerrompags éérpwlamatlm pﬁée needs of

a pati %éﬁeo?é&oﬂ%ﬁt@h'p@ﬂnéﬂo%esrﬁql@%tﬁ tH nddth %ﬂéé’ ahﬁ%ﬁﬁ l? %?ﬂ

The term "pharnaceuti cal osition” as used herein ef er to for
exanpl dntepded teringledectseatmpny rﬁg'"@@ﬁ%’h&hé‘@? gRmareaTot Recssearipadministeredpound,
e 0. AMmAfbYehe r&iteefgérﬁrne%%ﬁeawwume f‘hé)t'%%”%ﬁ% ariypaccept abl e

carrier to be admnistered to a manmal unman 1 n order to treat

MTCR ki Mea® thatbe aetive ingredietsr &8 9 60MPE dormula (1) andrheombinationt r eat i ng” or
"treat iipther, afe H&ﬁ@dﬁfﬁ’ﬁﬁér‘éd%gﬁfa’néﬁ% dﬁrrrlfarn@@r%éﬁ?rﬂtth?fdcrﬁr%'a e daly; of
progression of a disease. term rogressi on used her ein

nmeans P§ROR- sﬁheé@ﬁnbmoafflxeﬁéombmmratrnem tg@i tb%ltacte/ﬁtl@grbd!féhtg ¢.8.@a pre-stage or
in an %Hp\buﬁ@a%nﬂulat(ﬁ%na%%lohicbﬁ{aﬁbh Egﬁlﬁgrsﬁg%‘atht %?rpﬁrs cﬁ'rg@{oeéjpaﬂeﬁ ¢4 ch

patients for exanple pre-formo e correspon sease di agnosed
or whi CIEPRERALS eniitigs gitkerisinidtapeeily, iconcurenty Oﬁiﬁquﬁgtlﬂymmneépe@lﬁfemerent or a

condi t ij@its! ®RdHein di8h faaﬁrmrﬁfétréﬁ B!‘d@/ﬁﬁ% thér%ﬁlci@'éﬁ%cﬁ% Ié\%&bf{‘tﬁe Yud hat a

correspondr ng di sease w || erm ki nhase dependent

| o
prol i f &PAACYRITINSkeBedy of dle B%t@@t Hp@ﬁéatfﬁfraéﬁomllﬁﬁeta coektaibtherapyoe.gnipe

Proli T efgadihi¥eatBh o 86e QfmgréégtqgfngP&ﬁéﬂthEd herein is meant; particularly
any proliferative disease 1s neant at responds to the referenced

conmpounds which iphibits the mMIOR Ki naserfggt hway, especially, a
proliferati e terns catalytis HIFPEPR inbibitars isrielined hereimasy composiadewhich

"Ther ansrgbt @ébﬂeﬁs@éﬁ |ﬁﬁrbh e ca‘?élYtrcCédtrmﬂr@Mtbén%ffil’?eclﬁIBK%nd}Ur fiRsrRBhY iR ates to

an anount that is her apeuti ca or in a broader sense al so
pr ophyRX&iRdng qo;ﬁh%ﬁfrgc,bdri% defhrhivese azypiesgr essi on of a proliferative

di sease.
The term “allosteric mTOR inhibitor compounds” is defined herein as compounds

which target, decrease or inhibit the activity/function of the mTOR kinase through binding to
an allosteric binding site, preferably the FKBP12-rapamycin binding site (FRB), of the
mTORC1 complex.

The term “subject” is intended to include animals. Examples of subjects include

mammals, e.g., humans, dogs, cows, horses, pigs, sheep, goats, cats, mice, rabbits, rats,



"Jointly therapeutically active” or "joint therapeutic effect” neans that
t he conpounds nay be given separately (in a chronically staggered manner,
especi al Iwoaopagueace- speci fic manner) in such tine int@cYaiSsotioatss¢ hey
preferably, in the warm bl ooded ani mal, especially hunman, to be treated,

still show a (preferably synergistic) interaction (joint therapeutic
ef fect )andWH?fsB@anc héh ﬁuﬂnén LR AESIR ceﬁa é éﬁﬂté Qhé)gulggat?srérhﬂrﬁgn by
follow ng the blood | evels, showng t conpounds  are presen‘? I'n the

bl ood dMaesyiigrag frewm, Eter'&erééufé%rlr@tfrqr@agmomtlaIWgca@eble@f suffaring fiont @r val s.
The presgRttuhpv@sddsan rel ates to a novel pharmaceutical conbination
conprising (a) a conpound of forrrula (I') or a tautoner thereof, or a
pharmaceutical | y acceptabl e sal or a hydrate or solvate thereof and (b)

at | east on-@‘eéﬁ'lnbé’f‘%/ﬁ‘@e%ur'@#ef'h?d beretrto o8 i amaunted ﬂzsepﬁfetﬁereqewoauoouwst one
phar mqﬁ%ﬂ@@iﬂs)ﬁs%ﬁﬁﬁe@hbﬁa §|§!¥Jéét% né&y thél‘e’&’hé\ﬁrﬁba?btﬁomﬁ@%ﬂf E‘% 3/
ferative disease,

sequent| al use, Pal’tl cul ar or the treatnent ©
nore spBRFSF |'E'a|un9er§ aentdirat thin feye ig apbissisistedgie @|s|ubppmavm apipsadématelyifer ei n

the conpaydy ndssfPmanhd amblint df %@f@f@r@hcﬁlﬂgg ﬁﬁl I\#r@m@ ggigﬁdt t?egédgx ﬁé'gfgné Bﬁr eof in

an anount bétween about 1 nMto about or _ out 9 5
x10- 6 MATdNRY skil ta b gauizaleat tatfis fativia thayactdal by mage of haiskbiedose.
conbi nati on which conprises (a) a conpound of formula (1) or a tautomner

thereof, orrH tehardRGE b&ﬁebﬂorﬁ\ﬁﬂ?@b%b@laﬁ%b doQé sl?allmé% HefmBAn dﬁgbf’ aqte

thereof, and (b) at l|least one allosteric mlOR"inhibitor conpoun
opt i ondirvg dase indhasfangn o P MiRES (10 Yook 9re<§%’éb|pitp&{§(f@n@$a5%l Vé(W orygssy efi thet he

conpoungniihal idRidiudse. (Hi/)wéysof%(ighﬁiesé‘%ﬁﬂwaq 8rug o%%@b?ﬁlgodt 6 (ﬂ‘?ﬁﬁl abfiRr eof in an

amount bet ween about t o about M or about 9.5x10-8"to about 9.5
x10- 6 NBI'EAIRBt HAY eyBieip fram © 08 inR-0%h mangreferably &em %Q%dta.q Q10%mséve wi | | be
ref err qfgrb@iehye?idaad.t er as a COVBI NATI ON OF THE | NVENTI ON.

Sur pri si ngl y, it has been discovered that the conbination of | ow anmounts
(from about nMto about 100 nMor from about 9.5x10-8 to about 9.5

x10- 6Mol e/ kg h@r eim RheEBetRutical cemppsitien” 38 defingd herein o) refer ta asigeigsund of
for mul aofutibn chthiRingQW IEHEPERE {ﬁe(afpégm &)n%bhnﬂ% be aaﬂﬂiﬁteréa t@a WMr¥hall T OM about
8.5x10-12 Mol e/ kg to about 1.5 kg, or from about 0.00056

my/ subj%2t 2 EMAB JuerdentoRipamb t@@! 5>r féﬁntrat a Pé@gwlawéea&mm@@ﬁﬁm affeding

i nhi bi ttpé¢ n@maUNd, such as everolinus, results in unexpected inprovenent
in the treatment of proliferative diseases, particularly nTOR ki nase
dependent proli feratl ve diseases. Wien adnini stered si mult aneousl Y,

sequenti al | rern phprpagayticaly @ceeniaRiels definaddienein 40 fefer tathesene al | ost eri ¢

MICR i rddiripolinds, W@onhﬂbﬁf@%taddybr@o§é/g%%§tvm?cmﬁr@r\ﬁlfhlﬁ melsmtab@bf the
phosphoaip@tl on of 4EBP1 and cell proliferation. This unexpected

syner gi medicakiydament %{{'tPB\‘Ré%lcorn@ﬁJ with e tissuehef memalsegeracially of each

conmpoumndmane agitHoat bedsivé ity Qﬂﬂltétianté]%@éﬂé% BhdeesidotRelbromBancenent of the
clinical effectiveness of the conpounds and Pr eat ment. The foregoing

COVBI NAP Fens eeMNQUREeCHh 3 reasprafiebeelilistaidtio-ng the i nhibiti on of

proliferation of cancer cells to the range where, as a single agent, only
hi gh doses (Theasmatzotombiedd prdbaratie idtusd@BEreilMiefdes BEsuBiapp aukit & ghrl0- 5t o

9.5 x10-5Mol e/ k r abqut . 784 to 3 subj ect) of the corrpound of

for nul &" ?]e)sega?]g@hﬁv E?ﬁ nafign partners %étaé‘rd”%h?%@e 'é"eQ)?H%Yeg?%‘tt?% 9s§fer acti on
bet weemndzpendsntigor By o@ewmwteﬁt, fixel @oMBInatibh® wighdstingalshédamelifl &F thand

absol ut e os arm_ nt Bﬁ%%f g_ﬁonent for the effect ma be def| n| tively

neasur &4 Wignserdnpratsiftsrentitimeaus. Thepartsafo
ranges ttaenktt dtqms otaa trmt eegntt% admnuet%@led)éumbrtméowwor cim@holbYiBRIYSstaddefed,

conpl e Y (ﬁ cost, . of ing out clinjcal studies on patients renders
i mpr acﬁl éq 851 féerﬁlgtémaﬁ pquﬁtﬁg}qfi &%me(gpaltcg %eﬁ@wteggledntervals for any part of the kit

of parts. The ratio of the total amounts of the combination partner (a) to the combination

partner (b) to be administered in the combined preparation can be varied, e.g. in order to

cope with the needs of a patient sub-population to be treated or the needs of the single.
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primary nodel for synergy. However, the observation of synergy in one
species can be predictive of the effect in other species and ani nal nodels
exi st, aswOestyisbed herein, to measure a synergistic efPettusand/os4se6 resul ts
of such studies can al so be used to predict effective dose and pl asna
concentration ratio ranges and the absol ute doses and pl asna concentrations

required in aidhgeFm Srs}?at;mgéeda}fa|tdaﬁ1p%&§6ﬁ%tds% hefeiP SKiITBPIY, ?@rte'xﬁtlnﬁo 42l s and

phar macodynam ¢ nethods. Establis correl ations between'tunor
ef f ect SMXBER CoRfaifing astpggiticd ameunt &fyaibegpentic campeand, eyayan ameunt, e

denmonstingly ggutid%otnﬂﬁuhmn é"ﬁﬁarmé@@urhc'%ﬁﬁa&'épialblec@% ie V\?:BQ 2GRHIGErel lfgg model ,

the MFE 296 hunman ‘endonetri al cancer carries th PI K3CA
and PTERBMNGAS Hn3 huraad inspidertodieabmd GR &nas.eamﬁp@nd@élprollfma@&e disgaseMS11 and
RPM 8226 nyel oma cancer cell nodel, and GA-10 non- Hodgkin's B cell

| ynphoma Canﬂ%rteﬁ'ﬁi‘ﬂ'ed’trﬁEﬁ'_T_ér “ﬁéatﬂ‘f’eﬁ?’rdstl%gd 'hBréim@onEﬁ?%@QlaEi%ahﬁéﬂ‘@ﬁec nga 1ne
COVBI NATI ON OF THE I ncl udes a catalytic Pl 3K/ miOR i nhi br'tor.

Cat al yt9sayfpregrassiye efitndispassr Thelapaudelay gt@rpar@ﬁsom s ysed heralr gy¢aN$ nvent i on
i ncl ude;drRReAoT Me ERBTMRN G batientd'BERG M Frk- ét§gé1@‘gntamélarl Eh ?gme

wherein said phenyl is substituted by one or two Substituen pendent |y
sel ect gdolifergive diseafedapedieatads in wiychhpatigatsoigeexampiewe prexfacyl Oflhh%ubst ituted or

subst i tyged MMIQ&%@HS &X@ﬁ&ed'om%(ﬂa% Qlard il AP, ec am no
Q | e ted

substltuted one or two Substituents In e endently se romthe
gr oup dﬁ@@?@ﬂreﬁtjn%ﬁ or awenditigndgsulting fem aa aoyldeawn@mwhlch ibigdikelithesay and

lover  ald@¥yordMiedisdlsE Wilpdayafbp. Pi perazinyl unsubstituted or substituted by

one or two substituents | ndependent |y selected fromthe group consisting of

| ower al kyl and | ower alkyl sulfonyl; 2-oxo-p olidinyl; |ower alkoxy
| over al kyl ; ThenpeazBl PR k'n%dzeqmmpmﬁmfvméz@m’ @s4isedherein is defined

to refer to any proliferative disease or disorder mentioned herein is meant; particularly any
proliferative disease is meant that responds to the referenced compounds which inhibits the
mTOR kinase pathway, especially, a proliferative disease selected from a cancer or tumor

disease.

"Therapeutically effective” or “clinically effective” preferably relates to an amount that
is therapeutically or in a broader sense also prophylactically effective against the

progression of a proliferative disease.

"Jointly therapeutically active™ or "joint therapeutic effect" means that the compounds
may be given separately (in a chronically staggered manner, especially a sequence-specific
manner) in such time intervals that they preferably, in the warm-blooded animal, especially
human, to be treated, still show a (preferably synergistic) interaction (joint therapeutic
effect). Whether this is the case, can inter alia be determined by following the blood levels,
showing that both compounds are present in the blood of the human to be treated at least
during certain time intervals.

The present invention relates to a novel pharmaceutical combination comprising (a)
a compound of formula () or a tautomer thereof, or a pharmaceutically acceptable salt, or a
hydrate or solvate thereof, and (b) at least one allosteric mTOR inhibitor compound and

optionally at least one pharmaceutically acceptable carrier for simultaneous, separate or
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pyrazolyl; and triazolyl; R2 iSO or S; R3is lower alkyl; R4 is pyridyl
unsubstituted or substituted by hal ogen, cyano, |ower alkyl, |ower al koxy
or pi per aaDreyi2/dmabstituted or substituted by | ower al lpgir/uspymiosdsdé nyl
unsubstituted or substituted by |ower al koxy; quinolinyl unsubstituted or
substituted by hal ogen; quinoxalinyl; or phenyl substituted with al koxy R5

i's hydr Bntdi u ||ﬁ’9$ﬁ§cu|9r foPthe Jfératrfvent%@ alprolferafiRs divddsB rtnBF"e s&fe@*ﬁL}aﬁ@ 4 hat if
n=1, the at om bearing the radica has a positive charg
hydr oge TOR lgmaqecgependent proliferative disease, wherein the compound of formula ()is
administered to a subject in need thereof in an amount between about 1 nM to about 100
nM or about 9.5x10°® to about 9.5 x10°® Mole/kg or about 3 to about 315 mg/ subject per

daily dose.

A combination which comprises (a) a compound of formula (I) or a tautomer thereof,
or a pharmaceutically acceptable salt, or a hydrate or solvate thereof, and (b) at least one
allosteric mTOR inhibitor compound and optionally at least one pharmaceutically acceptable
carrier, wherein the compound of formula (1) is administered to a subject in need thereof in
an amount between about 1 nM to about 100 nM or about 9.5x10°® to about 9.5 x10°
Mole/kg or about 3 to about 315 mg/ subject per daily dose, will be referred to hereinafter as
a COMBINATION OF THE INVENTION.

Surprisingly, it has been discovered that the combination of low amounts (from about
1 nM to about 100 nM or from about 9.5x10°® to about 9.5 x10° Mole/kg or from about 3 to
about 315 mg/person) of the compound of formula (I), with low amounts (from 0.001 nM to
about 17.8 nM or from about 8.5x10™'? Mole/kg to about 1.5 x 107 Mole/kg, or from about
0.00056 mg/subject to about 10 mg/subject) of at least one allosteric mTOR inhibitor
compound, such as everolimus, results in unexpected improvement in the treatment of
proliferative diseases, particularly mTOR kinase dependent proliferative diseases. When
administered simultaneously, sequentially or separately, the compound of formula () and
the allosteric mTOR inhibitor cbmpound interact in a synergistic manner to inhibit the
phosphorylation of 4EBP1 and cell proliferation. This unexpected synergistic interaction
allows a reduction in the dose required of each compound, leading to a reduction in the side
effects and enhancement of the clinical effectiveness of the compounds and treatment. The
foregoing COMBINATION OF THE INVENTION is capable of enhancing the inhibition of
proliferation of cancer cells to the range where, as a single agent, only high doses (from
about 250 nM to about 1000 nM, or from about 2.4 x10°to 9.5 x10° Mole/kg, or about 784

to 3136 mg/subject) of the compound of formula (I) can only achieve.

Determining a synergistic interaction between one or more components, the optimum
range for the effect and absolute dose amounts of each component for the effect may be
definitively measured by administration of the components over different w/w ratio ranges
and doses to patients in need of treatment. For humans, the complexity and cost of carrying
out clinical studies on patients renders impractical the use of this form of testing as a
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or a tautoner thereof, or a pharmaceutically acceptable salt, or a hydrate
or solvate thereof. These specific i mdazoquinoline derivatives suitable
for the pweserto4iTrdenti on, their preparation and suitablPeTfisasimmsssas i cal
formul ati ons contai ning the sane are described in W2006/ 122806, which is
hereby incorporated by reference hereto in its entirety. The radical s

and Syrﬁi%a?y%dBISI%FlsWé,rdﬁﬂo%flérn{htei%@eﬂgt}zﬂweﬁ]?%&% e { c@élc‘aaﬁn ) have the

meani ngs as’ di sclosed in W2006/ 122806. ng general "definitions
shal | appdigtiverpfthe effech mqthersperion and anigss models exist @s sleswibedderein, to " Lower "

shal | rgéfdurd 9 s?néréigfi_&@ﬂfelclf' gﬁd ﬂ%ar’éé’ulfs.cbf 0 %tﬂﬂile’s‘ dhfgis8 bg%ia%r%ic? ’

especially up to and including a nmaxi numo car bon atons, e radicals in
quest i gifestivendpseianddlasmaeancentration satichiatges and thieragbeluterdoses angplasmaanchi ng.OI
In a pr ﬁg}&q t I ; : bRAHA id&icgarbon atonms an
IS espe(%?}gIérI&%Pome_r Ig{i’{@lqthé’r Slf”%&'egﬁ%&%?a @ﬁ?(é;'loﬂ%?(g prea? é@é%ch al kyl with
f r om arfarnasasinagicmethodso Estedlished|catelations, bqueéretbmrwddletsmrsjr&ﬂfebtsclku;jl ng 1
to and JaRphMAY ' ' : nghed: Al kyl is
but y1 . oo deh duesst i sl iriis Beht e " b BRSp SR aBine MM O
n- pr opyuMAn nasomalleall lung ¢apcerdtmor efodelatileyMiE 28§ human endor@yteblominksrd " i s
prefer WM afaagjc, ' ' | ng 6
car bona(%z%]n@é ﬂn t h?grr?ér/lggt?da?:ﬂﬁea y p?ghgﬂjet%g)rng%%@d %@%@8%}1 g@@%{ﬁgtycl obut yl
. cycl cgenen 6ell grodel, theolkMR( 1 and RPMI'8RRE yryeloms eamceiscediuhedel, tantd@h-09 nbad ogen
IS pref I r i feh il ogen” is
especi alﬁ I u%relé'L'gMB@ﬁTgr" ?%%r%glf@%aﬁle%s dgrs ["':d%'r i ﬁg%eh%isaﬁqe%?sa?‘?kf/\mﬁl uori ne,
chlorine, or brom ne.
The COMBINATION OF THE INVENTION includes a catalytic PI3K/mTOR inhibitor.
Catalytic PI3K/ mTOR inhibitor compounds suitable for the present invention include

compounds of formula (1)

R, ),

wherein

Ry is naphthyl or phenyl wherein said phenyl is substituted by one or two substituents
independently selected from the group consisting of Halogen; lower alkyl unsubstituted or
substituted by halogen, cyano, imidazoly! or triazolyl; cycloalkyl; amino substituted by one or
two substituents independently selected from the group consisting of lower alkyl, lower alkyl
sulfonyl, lower alkoxy and lower alkoxy lower alkylamino; piperazinyl unsubstituted or
substituted by one or two substituents independently selected from the group consisting of
lower alkyl and lower alkyl sulfonyl; 2-oxo-pyrrolidinyl; lower alkoxy lower alkyl; imidazoly!;
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Salts of the compounds of fornula (1) may be used in accordance with the
present invention. Such salts are forned, for exanple, as acid addition
salts, prebDeoell4y7?i th organi c or inorganic acids, frompPcomsounssseé
formula (1) with a basic nitrogen atom especially the pharmaceutically
acceptabl e salts. Suitable inorganic acids are, for exanple, hal ogen acids,
such aspylwamcgﬂhqﬁézglyam d, sulfuric acid, or phosphoric acid. Suitable
organic acids are, for exanple car boxylic, phosphonic, sulfonic or

sul fam c acids, for exanple acetic acid, propionic acid, octanoic acid,
decan0|@ﬂ§ng}sdodecan0|c aci d, glycollc acid, lactic acid, fumaric acid,
succinic acid, malonic acid, adeIC aci d, plnellc aci d, suberic acid,
azelaic acid, malic acid, tartaric acid, citric acid, am no aci ds, such as
glutanu@,ggmgrgm pgspartic acid, maleic aC|d hydroxynaleic aci d,

met hyl | mal el ¢ aC|d cyclohexanecarboxyllc aC|d adanantanecarboxyllc aci d,
benzoi c acid, sallcyllc acid, 4- anlnosallcyllc acid, phthalic acid,

henyl I i

phenyl 3866 by ibunBRIGEl Susktloa b RABELE BT ol BB Bavblatony o 1
acid, Wéﬁ@dUD&&#'@TW@UbﬂmuﬁedIbMéfméestﬁillhbe@mwmy{junszlbﬁfapﬂ&ﬂI%'tl enesul foni c
act . TuBsRseRb)barbaudaha el oo BB TRIBRAGRNESUI foni  acid

nethylsul uric i c acl ecy su ric-acid
Ncycl orsiryaxaliny; @ﬁpbe%ﬁ'ébstlwﬁﬁﬁb\t\llﬂyalkoxyl\l- ethyl - or N-propyl-sulfanic acid, or
ot her organic protonic acids, such as ascorbic acid. A preferred
conmpound of the present invention is a conpound - described in
W2006/Rs39 Spdrogerc oidaiegen; om t he group consi sting of ;
2- Met hy1-2-[ 4- (3- met hy1- 2- oxo- 8- pyridin-4-y1-2, 3-di hydro-irridazo[4,5-c]quin
olin-1-yl)-phenyl F propionitrile;
2- Met hylis®101-1¢ 3- net hy1- 2- oxo- 8- pyri di n- 3-y1- 2, 3-di hydr o-i m dazo[ 4, 5- c] qui no
lin-1-yl)-phenyl]- propionitrile;
2-{448- ( 6- Met hoxy- pyridi n-3-yl) - 3-net hyl- 2- oxo- 2, 3-di hydro-i m dazo[ 4, 5-c] qu
i nol i n-Re-igbXigbieny1} - 2- met hyl - propionitrile;
2-{418- (5- Met hoxy- pyri din-3-y1)-3-net hyl- 2- oxo- 2, 3-di hydro-i m dazo[ 4, 5-c] qu
inolin-1-y1]- phenyl}-2-methyl-propionitrile;
2- Met hywiththe w[@/ia@éhaiyfln'ﬂw theoN-@tqne beannerthe radical R hpy mipdsitiveSshatge; 2, 3- di hydr o-
i m dazo[ 4, 5- c]quinolin-111]-phenyl}-propionitrile;
2- Met hy1-2- (4-{3- et hyl - 8-[ 2- (4- et hyl - pi per azi n-1-y1) - pyri di n- 4- yl] 2- 0XO0-
2, 3- di Rrds bydrpgerveamiboc] qui nol i n-1-y1}-phenyl)-propionitrile;
2- Met hy1- 214- ( 3- net hy1l- 2- oxo- 8- qui nol i n-3-y1-2, 3-di hydro-i m dazo[ 4, 5-c] qui n
olin-1-yl)- phenyl]-propionitrile,;

or a tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof.

These specific imidazoquinoline derivatives suitable for the present invention, their

preparation and suitable pharmaceutical formulations containing the same are described in

WO02006/122806, which is hereby incorporated by reference hereto in its entirety.

The radicals and symbols as used in the definition of a compound of formula (I) have
the meanings as disclosed in WO2006/122806. The following general definitions shall apply

in this specification, unless otherwise specified:

"Lower" shall refer to a radical having up to and including a maximum of 7, especially
up to and including a maximum of 4 carbon atoms, the radicals in question being either li-

near or branched with single or multiple branching.

In a preferred embodiment, alkyl has up to a maximum of 12 carbon atoms and is

especially lower alkyl.
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2-{448- (2- Fl uor o- qui nol i n-3-y1) - 3-net hyl- 2- oxo- 2, 3-di hydro-i m dazo[ 4, 5-c] qu
I nolin-1-y1]- phenyl}-2-nethyl-propionitrile; .
2- Met hy 1-w040(234mshy 1- 2- 0x0- 8- qui nol i n- 6-y1- 2, 3- di hydr ecCirrsd@a nf4536- c] qui n
olin-1-yl)- phenyn-propionitrile; _
2- Met hy1- 244- ( 3- net hy1l- 2- oxo- 8- qui nol i n-5-y1-2, 3-di hydro-i m dazo[ 4, 5-c] qui n
olin-1-yl) -« ’

2- Met hy1-2 [gn%&ﬂéﬁl%_f&_aglggmgﬁwm ﬁ%rga Idrllr]clud|1g &ugt rF]d Igﬁlgdlp% dazo[ 4,5-c]q
ui nol i rprgf.eyagy r@n@q?uqd@nqﬂ mﬁnqqulgdmg 4 andis hnear or branched preferably, _

2- Eahgjlk))@éﬂael‘ﬁyg id ﬁft}ﬂ)’éucf\ g%iffﬁt.ﬁ)(lpé/erc'-wtﬂ iSobutyl Zert-tiINH6 S, TeA@g Al dtoptn 6F Aui ol
in-

2- Et hyl'S%qmﬂsit php@f@a@xme@%m nol i n- 3-y1- 2, 3-di hydr o-i mi dazo[ 4, 5- ¢] qui no
lin-1-y1)-phenyljbutyronitrile;

1-[3-Fl uor GCchéak;g’Xi@pPéféfaBIy d§b|6a|ﬂ<y|%r)n fRING BN I 3 Wl SmahdighiRg 8- Y 1- 1, 3-d

I hydro-im dazo ui nol i n-2-on
1- [ 3- 15868 atOl(ﬂiJbeb@ TWr‘FSGMaHﬁYHSPf%f&'PbBMﬁIQRUOPH exclabytyl scyglapaolly or- 3-y1- 1, 3-

di hydr qiyfio q§§p[4 5-c] qui nol i n- 2- one; _ _
3- Met hyl'- 1- [ 4- ( 2- oxo0- pyrrolidi n-1-yl)-phenyl] -8-pyridin-3-yl-1, 3-di hydro-im

| dazo[ 4, 5- ]qU|noI|n 2-0
“Alkyl” which is substltuted by halogen is preferably perfluoro alkyl such as
trifluoromethyl.

“Halogen” is especially fluorine, chlorine, bromine, or iodine, especially fluorine,
chlorine, or bromine.

Salts of the compounds of formula (I) may be used in accordance with the present
invention. Such salts are formed, for example, as acid addition salts, preferably with organic
or inorganic acids, from compounds of formula (1) with a basic nitrogen atom, especially the
pharmaceutically acceptable salts. Suitable inorganic acids are, for example, halogen acids,
such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids are, for
example, carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic acid, pro-
pionic acid, octanoic acid, decanoic acid, dodecanoic acid, glycolic acid, lactic acid, fumaric
acid, succinic acid, malonic acid, adipic acid, pimelic acid, suberic acid, azelaic acid, malic
acid, tartaric acid, citric acid, amino acids, such as glutamic acid or aspartic acid, maleic
acid, hydroxymaleic acid, methylmaleic acid, cyclohexanecarboxylic acid,
adamantanecarboxylic acid, benzoic acid, salicylic acid, 4-aminosalicylic acid, phthalic acid,
phenylacetic acid, mandelic acid, cinnamic acid, methane- or ethane-suifonic acid, 2-
hydroxyethanesulfonic acid, ethane-1,2-disulfonic acid, benzenesulfonic acid, 4-
toluenesulfonic acid, 2-naphthalenesulfonic acid, 1,5-naphthalene-disulfonic acid, 2- or 3-
methylbenzenesulfonic acid, methylsulfuric acid, ethylsulfuric acid, dodecylsulfuric acid, N-
cyclohexylsulfamic acid, N-methyl-, N-ethyl- or N-propyl-sulfamic acid, or other organic
protonic acids, such as ascorbic acid.

A preferred compound of the present invention is a compound - described in
WO2006/122806 - chosen from the group consisting of;
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3- Met hyl - 144- (2- oxo- pyrrolidin-1-yl1)-phenyl]-8-quinolin-3-yl-1, 3-di hydro-im
i dazo[ 4, 5- c] qui noli n-2-one;

1- {4- pi s-Wo-202t30X§- et hyl ) - am noj - 3-f | uor o- pheny11- 3- nePRFAS301PP645dé N- 3- y 1-
1, 3-di hydr oi m dazo[ 4, 5- c] qui nol i n- 2- one;

1-{4-[Bis- (2-met hoxy- et hyl)-am no] - 3-fl uor o- phenyl | - 3- met hyl - 8- qui nol i n- 3-y

1-1, 3- dh-meeHyRo I ARk -D-okb BUbyRRINL ALy, Sithyd
1-{4-[Bis- (imnet—ﬁ%xy I'fe}/t hyl ) -@a%n%?nonIYlenyl i [Orr'g!t'dazo[45Blyﬂngllmn13yl) phenyl1$ di hyd

ro-i m ddeBPAHEE c] qui nol i n- 2- one;
1-{4- [ B-mettdy- E#&J(@Métrﬁji béb&b;]aa;glnamls e svihlyard-ifddbls, SeRuinB -1 Jndn¥ayit. 3-dih

ydr o- |mdazo£{ - c]quinoli one;
3- Met hyRORIOR! ﬁ?\t hal en- 2-y1- 8- pyri di n-3-y1-1, 3-di hydro-i m dazo[ 4, 5-c] qui nol i

n- 2- ON€j.14.18-(6- Methox r|d|n 3-y)-3-methyl-2- oxo -2 3- d|h dro-imidazo[4,5-c]lquinolin-1-
3- Met hyl {1[ n(apht ypy y% qui n)cl) lin-3-yl1- y -dlﬂ é’r[o |;1qu11| zo[yzg 5-c] qui no

| i n- 2- ohenyl}-2- methyl proplom nle
- ( 27 C1)-0. (- @Ik dy-plrid-SLY-abin Bkl Sots & 3¥knybirciinl b, B-cldhridig L. - €] aui no

lin-2-
1- (2- cmhﬁnasl}qarmﬂpvl)prgplﬁ@tnﬂwl -8-qui nol i n-3-y1-1, 3-di hydro-i m dazo[ 4, 5-c] qui n

olin- 221M°eth|243methlzoxose erazin-1-yl-pyridin-3:y1)-2,3-dihydro imidazof4,5-
3- Met hyl - 8- Bly it |[n-3- y1 1- ( p J %r'r(]) i daz:)y 5 I1320 nol i n- 2- one;

3- Met hyQ]qlanflﬁ‘rhb'l Phﬁfﬁ’}gploﬂomtﬂ!%l yl 1, 3 di hydro-im dazo[4 5-c] qui nol i n- 2- one
2Mth|243 thI824 th 1- - -

1 (2-Ethyl-p y ( i b [ i me rf)gleaa_zm Xl)fy%dm 4t¥y]d2rgxci %13 of4 5-c] qui nol

in-2- oﬁgﬂdazo[4 5 c]qumohn 1-yI} phenyl) propionitrile;

1-(2- EtheﬂﬂhQT&'—@ metHyRR % -BR IRS- 1%, Ba fard-imiddL Y Gadifbiferph4. 5- ¢l qui no

lin-2-

3- Met hyphesylﬂrprqpmnﬁnls,yl 1- (2-trifluoromnethyl - phenyl) -1, 3-di hydro-i mi dazol[ 4,

5-c] qui oY »

3 Nt hy] CEey el P suipoliy 33/ methyt 2roxe 2.3 dpyrodpidazcld SRR YE | i o 4
, 5-¢] thﬁp@ylﬁ-a rgethyirmoplonltnle

1- (4- Fl?ﬁeﬁ)y?Z-E?—ké"meﬂ‘thgwa)B - it BRh B h-2C3-GHy 8litn a3 B-digandliny. g0~ | m dazo[ 4

, 5-c] qui no
1- (4- FIM@HM’J-thwmnHVIBrphenyl) 3-net hy1- 8- qui nol i n-3-y1-1, 3-di hydro-i ni dazo[ 4

, 5+ ¢] au_RRtHy2 42-(R2RRihyl-2-0x0-8-quinolin-5-yl-2, 3-dihydro-imidazo[4, 5-c]quinolin-1-yl)-
phenyl}-propionitrile;
2-Methyl-2-[4-(3-methyl-2-0x0-8-quinoxalin-6-yl-2,3-dihydro-imidazo[4,5-c]lquinolin-1-yl)-
phenyl]-propionitrile;
2-Ethyl-2-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
butyronitrile;
2-Ethyl-2-[4-(3-methyl-2-ox0-8-quinolin-3-yl-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
butyronitrile;
1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1, 3-dihydro-imidazo[4,5-
clquinolin-2-one;
1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-

clquinolin-2-one;

16



1- (2- Chl oro- 4-fl uoro- phenyl) - 3-net hyl-8-pyridin-3-yl-1, 3-di hydro-i m dazo[ 4,
5-c] qui nol i n-2- one;

1- ( 2- Chl owo-2414d4mys0- phenyl) - 3- net hy1- 8- qui nol i n- 3- y1- 1 p8Tdishgidoe+536ri dazo[ 4
, 5-c] qui nolin-2- one;

1- (3-Chl oro- phenyl) - 3- net hy1- 8- pyridin-3-yl-1, 3-dihydro-inidazo[4,5-c]quino
l'in-2- ;

1+ (3° on] By B:{emetnoxethyhamingl 3 fuorophenvl 3 meshyis pyidin Syt - divdioy 5. 1 quin
ol i n- 2-igvgazo[4,5-c]quinolin-2-one;

3- Met hy Eﬁgﬁ‘-’%’? Mlemo?ey ¥thyR-abiid) 3 A r@ PR A e YRS Y hinon-35 1 RYdiyRrd-m dazol 4,

5-c]quin
3- Met hymc@zqm&-ldnwnom&pngr(s trifluoronethyl-phenyl)-1, 3-di hydro-im dazo[ 4

A .
M T DA e o st i A S
c] qui notlayinglin-2pnke;

L (4 Mo BONKIRA BdroR Y i dTFph B Sty 8L iofin 1 4. S by skt 822 0L 4. S

-c] qui no
142- Chl dawirdintZ2omast hoxy- et hyl ) - pheny1] - 3- net hyl - 8- pyri di n-3-y1- 1, 3-di hydr o-

LT R 300 NI PN 1 2y

- i m dazbMethy-1-wpghthaleniZayl g-m.mplm 3-yl- 1 ,3-dihydro- |m1dazo[4 5 ~c]quinolin-2-one;

1 [ (o MRhorrolla BiGr bhidh 5.0 afebtabldta Soidarbiid2tfay o o-1 m dazo
1-(2-Chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-o-tolyi-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-o-tolyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Ethyl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Ethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazo{4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(2-trifluoromethyl-phenyl)-1, 3-dihydro-imidazo[4,5-c]quinolin-2-
one,;
1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one; _
1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yi-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one,
1-(2-Chloro-4-fluoro-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
1-(2-Chloro-4-fluoro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
1-(3-Chloro-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(3-Chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(3-trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(3-trifluoromethyl-phenyl)-1, 3-dihydro-imidazo[4,5-c]quinolin-2-
one;
1-(4-Methoxymethyl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one,
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1-[4-(2- Met hoxy- et hyl ) - pheny1l] - 3- net hyl - 8- pyri di n-3-y1-1, 3-di hydro-i m dazo]
4,5-c] qui nolin-2- one;

2- Met hy 1-R040 (234meshy 1- 2- 0X0- 5- oxy- 8- pyri di n- 3-y1- 2, 3- diphydrseetins4az o[ 4, 5- ¢
] quinolin-1-y1)- phenyl Fpropionitrile;

2- Met hy1-2-[ 4- (3- met hy1- 2- oxo- 5- oxy- 8- qui nol i n-3-y1-2, 3-di hydro-i m dazo[ 4, 5
-] qui np4n|et1=my athPIRUYIF-BIRhAIB- ik dIR+3- I13dh dro-imidazo[4,5-c]quinolin-2-
2-[4-(7-Fl uoro- %%ne?qﬁﬁ gfoxo Sﬂpyé“ din-3 y I§IOHW§SE§:|ﬂ$832%{h,5-c]quin
ol i n-1-97¢) - phenyl] - 2- et hyl - proplonltrlle

2- [ 4- (7T.ﬁtgmbe> @(%My%ﬂ@%fb‘r@nﬂ}JBJﬂ@thﬂ‘B%yYn&:n23 =108 Qingée-imla28@a-4, 5- c] qui
nolin-1-y1)- phenyl]-2-methyl-propionit

N- Met hw]qLHﬂQim(%o'?ﬂzt hy1- 2- oxo 8- pyri di n- 3 y1 2, 3-di hydro-i mi dazo[ 4, 5- c] qui no

lin-1-y f -
Met hy 141332( SHPrgdw kfﬁ%@ﬂbgg-%gﬁgy@lﬁﬁyrﬂnﬂ?e;hxl % %Jmohn 3dyr|c1) 3| ?ﬁh){jdal{cz)c')r[nﬁl azo[4]5qu| nol i n-

1-y1) - pHes W'T‘z@%ﬁ bam c acid tert-butyl ester Et hanesul foni ¢ aci d
met hy | 4¢ra( G- NiBhbYy- et%yl%ﬁelﬁﬂ]g%bmy% Juihdnrdss r-%mnﬁ@%-lrﬁm&'z%f@é-%]q%‘monn-z-

c] qui nol | n- 1 yl) - Fam'de; Efhanesulfo
met hyl -§n&. ( 3- net hyl 2- 0x0- 8-qui nolin-3-yl-2, 3-di hydro-i m dazol[ 4, 5-

c] qui nof_{Melmythbx BB RY-bRé ARmethyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
2-Methyl-2-[4-(3-methyl-2-ox0-5-oxy-8-pyridin-3-ylI-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-Methyl-2-[4-(3-methyl-2-ox0-5-0xy-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-[4-(7-Fluoro-3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
2-methyl-propionitrile;
2-[4-(7-Fluoro-3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]lquinolin-1-yl)-
phenyl]-2-methyl-propionitrile;
N-Methyl-N-[{4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-methanesulfonamide;
Methyl-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}-
carbamic acid tert-butyl ester;
Ethanesulfonic acid methyl-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-
c]quinolin-1-yl)-phenyl]-amide;
Ethanesulfonic acid methyl-[4-(3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-
c]quinolin-1-yl)-phenyl]-amide;
N-Ethyl-N-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
methanesulfonamide; |
N-Ethyl-N-[4-(3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
methanesulfonamide;
2-[4-(3-Ethyl-2-ox0-8-pyridin-3-ylI-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-2-methyl-

propionitrile;

1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
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N- Et hyl - Nd4- ( 3- met hy1- 2- oxo- 8- pyri di n-3-y1-2, 3-di hydro-i m dazo[ 4, 5- c] qui nol

I n-1-y1l)-phenyl ]- nethanesul f onam de;

N Et hyl - NWB2o(2B4mBshy 1- 2- 0x0- 8- qui nol i n- 3-y1- 2, 3- di hydr ecirisd@a of453&6- c] qui n

ol i n-1-y1)-phenyl F net hanesul f onam de;

244- ( 3- Et hyl- 2- ox0- 8- pyri di n- 3-y1- 2, 3-di hydro-i m dazo[ 4, 5-c] qui nol i n-1-y1) -
henyl]+.&- VAP @RI RS Uifoh@ani in-1-v[)- 3 -8-ovridin-3-vl-1 3-di i,

243- >Iél u’[)%)ﬁgéﬂ(af %e?ﬁ%’%ggiLFth’ﬁyﬁ'Qeé?Zé%? glz) ipr?-e TY”y‘i’)"]eSrr’PQr?ﬂf'? "§-3ngt1rﬁ§/f'-h§(-j'8ui nol in

- 3- y1- imilazgidifyeineinpli-4888[ 4, 5- c] qui nol i n- 2- one;

143- Fl uor o- 4- (4- met hanesul f onyl - pi per azi n-1-y1) - phenyl] - 3-net hy1l- 8- pyri di n-

3- y1- 1, BT HY@rbPiRp@ENO]-W-phepydimeihyii-quielia-3-yl-1,3-dihydro-imidazo[4,5-

1-(3-Fl iRolih=Rbmer azi n- 1-yl - pheny1) - 3- met hy1- 8- qui nol i n-3-y1-1, 3-di hydro-i

m dazo[ 4, 5- c] qui nolin-2-one;

1- ( 3- Fl 1y Pudrohd-pipe @Zint-H-pHenP8 W ethylb-HRiditvs-y Bt BMHyHdlimiaasbr4ls-3- di hydro-im

| dazo[ 4, 5- c] cBil nol i n- 2- one;

3- Met hydlawaeling400fst hyl - pi per azi n- 1- y1) - pheny1] - 8- qui nol i n- 3-y1- 1, 3- di hydr o-

im dazo; 4, 5- c][qui nol i n- 2- one; o _ o
-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl}-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-

c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl}-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl}-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-(4-Imidazol-1-yl-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(4-Imidazol-1-yl-2-methyl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
clquinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-yl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one,
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-phenyl}-8-quinolin-3-yiI-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;
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3- Met hyl - 144- (4- et hyl - pi perazi n-1-y1)-phenyl]-8-pyridin-3-yl-1, 3-di hydro-i
m dazo[ 4, 5- c] qui nol i n-2-one;

112- Chl orwe2e(204mshyl - pi per azi n- 1-y1) - phenyl1l- 3- net hyl PBTQI$2010/054533- y1- 1, 3
- di hydr oi m dazol[ 4, 5- c] qui nol i n- 2- one;

142- Chl or 0- 4- (4- net hyl - pi perazi n-1-y1) - pheny1] - 3- net hy1l- 8- pyri di n-3-y1-1, 3-
di hydr of _

143- m%ﬁ"‘ﬁ”ﬁ‘“‘ﬁm@hﬂ“%P%"S?@zfyn'?gf*"y'f'l ooy R e PN g s a1, 3
- di hydr'@iW@[ﬁzﬁnfmU'BO%}&'Qﬂﬁol i n- 2-one;

143- Chl or 0- 4- (4- net hyl - erazin-1- r) phenyl] - 3-net hyl-8-pyridin-3-yl-1, 3-
di hydr oi-t@- legfg{ &p@e@zqh{)—mgmhe@ylzsdn@t y[-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-

1-(4- Irg ih=2logek- 2- net hyl - pheny1) - 3- et hyl - 8- qui nol i n- 3-y1- 1, 3-di hydro-im
|dazo[4 c] qui nol i n-2- one;

1-(4-1m. Gba@ﬁllorol4 )6ﬂse?azm9iprléhé?@%yr{#éth?rsl‘s&riwﬁ 391-PYLditlidns-aiddzofe, 8- di hydro-im

dazo[ 4, 5- c] qui nol'i n-2-
3- Met hw]qwnqlm! %JW%ZOI 1- yI _pheny1) - 8- qui nol i n- 3-y1- 1, 3- di hydr o-i m dazo[ 4, 5-
c] qui nolin-

3- Met hyl- @%'@%@WE&HM%DWW@ reth gy RINiFins3-yl-3amethyli hdrdiwdrioni dazo[ 4, 5- ¢

] qui nO'lmma%oW@c]qumolm 2- one . .
3- Met hyl - 8-qui nol'i n-3-yl1-1-(441, 2,4]triazol -1-yl -phenyl) -1, 3-di hydro-i m daz

o[ 4, 5- cl-@ICABII-ALpipersiti -yl-phenyl)-8-(5-methoxy-pyridin-3-yl)-3-methyl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;

8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-
1,3-dihydro-imidazo[4,5-c]lquinolin-2-one;

8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;

1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;

1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl}-8-(5-methoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;

1-(3-Chioro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinoxalin-6-yl-1,3-dihydro-imidazo[4,5-

clquinolin-2-one;

3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-quinolin-3-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;

3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;

8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;

8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;

3-Methyl-1-(4-piperazin-1-ylI-3-trifluoromethyl-phenyl)-8-quinoxalin-6-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
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3-Met hyl -8-pyridin-3-yl1-1-(4-[1, 2,4]triazol -1-yl -phenyl)-1, 3-di hydro-i m daz
o[ 4, 5-c] quinolin-2- one;

3- Met hy1-wo2ce (245 hyl - pi perazin-1-yl)-3-trifl uor omet hylPCphisegi1jos63qui nol i n
-3-y1-1, 3-di hydroi m dazol[ 4, 5- c] qui nol i n- 2- one;

3- Met hyl - 144- (4- et hyl - pi perazin-1-yl1)-3-trifluoronethyl -phenyl]-8-pyridin-

3-vy1-1 no ne: P i
VL G S s Sy Boph B ndy ey i 4
, 3- di hyitvdazpidi delapipalis2-oag,qui nol i n- 2- one;

1- (3-Chl or o-4-pi perazi n-1-yl - pheny1l) - 3- met hy1- 8- yrldln 3-yl-1

. 3-di hyHE%Ch|ﬁTCd%rﬁQbf 3, 551|m§]rthln@]azln Pylyplenyl]- 3 -methyl-8-quinolin-3- yl 1,3-dihydro-

1- (3- Chln‘&fa‘%oﬂlé)b]a - @O;J,eyl pheny1l) - 8- (6- met hoxy- pyridin-3-y1)-3-nmethyl-1
, 3-di hydr ol m dazoF 4,5-c]qui nolin-2-one;

1(3 Bl s ALY di 3y 1) - 3- et hyl -
15 SO sl St DS oS b 041 S
8- (6- NE'N'%@H@?]HH‘MUTB?‘N%S met hyl - 144- (4- met hyl - pi per azin- 1
-y1l)-3-trifluoronethyl-phenylF 1 ,3-di hydro-im dazo %4 5-c] qui nol i n- 2- one;
1-[3-Chloro-4-(4-ethyl-piperazin-1-yi)- phenyl] -3-methyl-8-quinolin-3-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropy!-piperazin-1-yl)-phenyl]-3-methyi-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-clquinolin-2-one;
1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]}-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;

1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl}-3-methyl-8-quinolin-3-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;

3-Methyl-8-(6-piperazin-1-yl-pyridin-3-yl)-1-(3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(3-trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-

c]quinolin-2-one;

8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(3-trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-

clquinolin-2-one;
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8- (5- Met hoxy- pyri di n- 3-y1) - 3- met hyl -
44- (4- et hyl - pi perazin-1-yl1)-3-trifl uoronethyl -phenyl F 1
, 3- di hydrweoi2ni2dezfp4, 5- c] qui nol i n- 2- one; PCT/US2011/054536
142- Chl or 0- 4- (4- net hyl - pi perazi n-1-yl)-phenyl] - 8- (6-net hoxy-pyridin-3-yl)-3
-nethyl -1 ,3- dihydro-in dazo[ 4, 5-c] qui nolin-2-one; g 3
142- Chl - -482_ (B, ANE ridin-3-yl)-
142- hyﬂgﬁcﬁrofélztfiﬁ{gair_/%l 1:094;% gf% §'rn]e’tl¥§i1-h JR/F\SI Nslhzf% g@ag%taa&xw

- ( 3- Chi Pagnaling- géeam n 1- yI phenyl) - et hyl 8- qui noxal i n-6-y1-1

, 3-di hydr o-i m dazo] 4 qui nol i n- 2 one;, 3-Methyl-1-(4-piperazin-1
-y1-3-tHF Ph@r%ﬁ%ﬁym'ﬁm&ﬁpww)@ -t Broyirglin-B-yl-1,3-dihydro-imidazo[4,5-

3- di hygdh@h&iindagmd:4. 5- ¢] qui nol i n- 2- one; o

3 Met hyl™-1- (4- p| pera2| n-1-yl1l-3-trifluoronethyl-phenyl)-8-pyridin-3-yl-1

, 3- di hysljRidyib rgn Bfo}lﬁ\‘éhﬁl@ly'l Q-tl%o?d"-? ;3-dihydro- |m|dazo[4 5- céqumollP
8(6 Met hox pyr|d|n met’hyl - -(4-p|pera2|n tritl
heny1) -Rheny ‘Bforwtﬂhem dazo[ 4, 5- c] qui nol i n- 2- one;
8- (5- I\/Ethoxy gyrldln g% 3-nmethyl -1

- (4- pi p& ,IT 143 methy-B1( ﬂ@ﬁtl@y@ymﬂm-4m&e%9>19 2,B-dihydro-imidazo[4,5-c]quinolin-1-
, 3-di hym: %?d&éhtﬁre‘?] qui nol i n-2-one; 3-Methyl -1-(4-piperazin-1

-y1- 3- trlfluoroneth | -p henz )-8-q uinoxalin-6-yl-1
3-di hy@{b[%ang@-pu[negb)d-]mﬁj Yorheny-3gnethyl-2-oxo-2,3-dihydro-1H-imidazo[4,5-

c]quinolin-8-yl}-pyridine-2-carbonitrile;

1uyoromet hyl - p

2-[4-(4-Amino-3-methyl-2-oxo0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile;

1-[4-(3-Methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}-
cyclopropanecarbonitrile;

1-[4-(3-Methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
cyclopropanecarbonitrile;

1-{4-[8-(6-Methoxy-pyridin-3-yl)-3-methyl-2-oxo-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl}-
phenyl}-cyclopropanecarbonitrile;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinoxalin-6-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;

1-(3-Chloro-4-piperazin-1-yl-phenyl)-8-(2-methoxy-pyrimidin-5-yl)-3-methyl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;

1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyrimidin-5-yl-1,3-dihydro-imidazo[4,5-

c]quinolin-2-one;

1-(3-Chloro-4-piperazin-1-yl-phenyl)-8-(2-methoxy-pyrimidin-5-yl)-3-methyl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;

1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyrimidin-5-yl-1,3-dihydro-imidazo[4,5-

cjquinolin-2-one;
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143- Chl or 0- 4- (ci s- 3, 5-di net hyl - pi perazi n-1-y1) - phenyl] - 3- met hy1- 8- pyri di n-3
-yl-1, 3-di hydr oi m dazo[ 4, 5- c] qui nol i n- 2- one;

143- Chl orwo2e1(20143773, 5- di net hyl - pi per azi n- 1-y1) - pheny1] - 3cwaishy11408+56ai nol i n-
3-y1l-1, 3-di hydroi mi dazo[ 4, 5-c] qui nol i n- 2- one;

1-[ 3- Chl or o- 4- (4- et hyl - pi perazi n-1-y1) - phenyl] - 3- net hyl- 8- pyri di n-3-y1-1, 3-
di hydr of.m- s -

143- ChI01oF;odﬂﬁfl%ﬁ(st{ﬂf4 pﬁfe?iz‘ﬂ“ﬂiggﬂglgézhyﬁ_‘ﬁ@st{\ l%(zerr?ﬁﬁyl yr|d|n4yll 183 8'3. Orllrgl in-3-yl-1, 3-
d| hydr dmdazaliet- z]qsmeurqgwongl i n- 2- one;

1-[3-Chl oro-4-(4-isopraopy | perazi n- X phenyl] - 3- et hy1- 8- pyri di n- 3-y1-
1, 3-di hﬂﬁ’%h'ﬁ’f%‘é‘fﬁf355‘1'@]9&\![)??8?"35"‘21- “YheF nyl] 8 -(6- met oxy-pyridin-3-yl)-3-methyl-
1- [ 3- CM 9rdthyfrd-ifridzo, 5 bmlahrngroaél n-1-y1)-phenyl] - 3- met hyl- 8- qui nol i n-3-y1
-1, 3-di hydroi m dazo[ 4, 5-¢] qui nol i n- 2- one;
143- Chl 11[33€H1‘o(o44J(§.§lBr50cﬂMleﬂ19I .asé@%.hnr 94) Mﬂanynlae@yr%méxyis}ria}hls $nauhagil n- 3-y1-
1, 3-di hydr oi m dazo[ 4 5})ﬂwnom--
1-[3-Ch %‘tdﬁlyﬂfc("m"i’%zﬁﬁr% Hinglinsé1oRgi n- 1- y1) pheny1] - 3- met hy1- 8- qui nol i n- 3-y1
-1, 3- dlh dr oi m dazo[ 4, 5- c] qui nal i n-2-0

-[4-(cis-3,5-Dimethyl-piperazin-1-yl)- 3—tnfluoromethy| phenyl]-8-(6-methoxy-pyridin-3-yl)-3-
methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;

1-[4-(cis-3,5-Dimethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-
methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyi-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-pyrimidin-5-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
5-[3-Methyl-2-oxo-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-2, 3-dihydro-1H-imidazo[4,5-
c]quinolin-8-yl}-pyridine-2-carbonitrile;
3-Methyl-8-(2-methyl-pyridin-4-yl)-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
8-(3,4-Dimethoxy-phenyl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1, 3-
dihydro-imidazo[4,5-c]quinolin-2-one;

5-[3-Methyl-2-ox0-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-2, 3-dihydro-1H-
imidazo[4,5-c]quinolin-8-yl]-pyridine-2-carbonitrile;

23



1-[4- (4- Ethyl - pi perazin-1-y1)-3-trifluoronethyl-phenyl]-3-nethyl-8-pyridin-
3-y1-1 , 3-di hydroi m dazol[ 4, 5- c] qui nol i n- 2- one;

144- (4- Etw9l20p/q@er7azi n- 1-y1) - 3-tri f I uor onet hyl - pheny1] - 3Cwaishy11408+5gai nol i n-
3-y1l-1, 3-di hydroi mi dazo[ 4, 5-c] qui nol i n- 2- one;

1-[4-(4- Ethyl - pi perazin-1-y1)-3-trifluoronethyl-phenyl]-3-nethyl-8-pyridin-
3-y1l-1 8-%3—F}Iu|8)/djbﬁldm %Eﬂtﬂe?ﬂ 9#[1@11]&&z8r ?IQB-trlfluoromethyl ghenyl) -1,3-

1-[4-(4- piperazin-1-yl)-3-trifluorone pheny1l] met'hy1- 8- qui nolin
-3-yl- 1d‘B¥QiPWt§’ﬁ6?[ﬂa5oﬂ%'['Qim ~@M&jui nol i n- 2- one

3- Met hy1l- 8- (6- pi perazin | - pyridin- 33/? (3tr|fluororrethx phenyl)-1,3
- di hydr%ﬂrﬁ @g{h@xgpﬂ]%ﬁﬂgﬁ -metyhinéd-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1, 3-

8- ( 6- Megih M'irﬁbﬂbk&[h@ (;}qm,;almBZgﬁg hyl -1-(3-trifluoronethyl -phenyl)-1, 3-di hydr
o-imdazo[ 4,5- c]quinolin-2-one;

8- (6- NE@WW-B)Hyhmldh §'yY1-)(4-%T,ﬁ:ﬁ thaZol-3-i-3-thiffuotdri@h PR A1 BORGEa-- 1, 3- di hydr

o-im daqu[’ ﬁi qui n
1- (3-Chf %”-Qh“«fi_’ ayiebn ?n?l-phenyl) 3- et hyl - 8- pyri di n-3-y1-1, 3-di hydro-i m
dazol 4, 5 E/JCLIHO' in-2-0
ethoxy-pyrimidin- 5-yl) “3-methyl-1-(4-[1,2,4]triazol- -1-yl-3-trifluoromethyl-phenyl)-1,3-
dlhydro-lmldazo[4,5-c]qumolm-2-one,
8-(2,4-Dimethoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-

1,3-dihydro-imidazo[4,5-c]quinolin-2-one;

3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-

c]quinolin-2-one; |

3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8-quinolin-3-yi-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one; _
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]lquinolin-2-one;
1-(3-Chloro-4-[1,2,41triazol-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;

1-(3-Chloro-4-[1,2 4]triazol-1-yl-phenyl)-3-methyl-8-quinolin-3-yI-1,3-dihydro-imidazo[4,5-

c]quinolin-2-one;

1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyl-8-pyridin-3-yl-1, 3-dihydro-imidazo[4,5-

c]quinolin-2-one;

1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
cjquinolin-2-one;
1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-8-(6-methoxy-pyridin-3-yl)-3-methyl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-8-(5-methoxy-pyridin-3-yl)-3-methyl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yImethyl-phenyl)-1,3-dihydro-imidazo[4,5-

c]quinolin-2-one;
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1- (3-Chl oro-4-imdazol - 1-yl - phenyl) - 3- et hyl - 8- qui nol i n-3-y1-1, 3-di hydro-im
| dazo[ 4, 5- c] qui nol i n-2-o0ne;

2- Met hy 1-w040(234meshy 1- 8- qui nol i n- 3-y1- 2-t hi oxo- 2, 3- di hpdTarseoilase6é 4, 5- c] g
uinolin-1-yl)- phenyl]-propionitrile;

2- Met hy1- 2- {443- net hy1- 8- (2- net hyl - pyri di n-4-y1) - 2- oxo- 2, 3-di hydr o-i m dazo|
4,5-C] i 8- . - . Lo i ; 42 .
2 kSO Sbnait P BB ey ety
o[ 4, 5- YJHEMIARA-PM8-y1}-pyridine-2-carbonitrile;

2-[4-( %.(fsm&az%r-m?tn#amy-n%heﬁ;fry-§-w%ﬂ%yﬂaﬁ:y,?h:@s-amgaﬂamfo%-zb[mﬁaa&h&iré- clquin
olin-1-yl)- phenyl]-2-nethyl-propionitrile;

1-[ 4- (FNM&RP9- 2- oxo- 8- pyri di n- 3-y1- 2, 3-di hydro-i mi dazo[ 4, 5-c] qui nol i n-1-y1

) - phenyaﬁ: c_é/cl ogr opanecarbonitrile; = ) o o
144- ( 3-Mérirydazel- by oegbyiwhapyi-Frmmetiy-8quinalinBydhd ot dikydapidaz4 Srdewindint n- 1- y1
) - phenylse-cycl opropanecar bonitril e;
1-{4-[8-( 6- Met hoxy- pyri di n- 3-y1) - 3- met hy1- 2- oxo- 2, 3-di hydro-i m dazo[ 4, 5-c]q
ui nol i Ny btARIBRIRY terdof CArAPPIRPRRSARERARUEbthBle salt, or a hydrate or solvate thereof,
143- Chl or 0- 4- (4- et hyl - pi perazi n-1-y1) - phenyl] - 8- (6-"met hoxy-pyridin-3-yl)-3
-nmet hyl-1, 3- di hydro-im dazo[4,5-c]qui nalin-2-one; =

A very preferred compound of formula (I) of the present invention is 2-methyl-2-[4-(3-

4.5-
ﬁ%[/dr o- 1Hi m daz

methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile
(referred to as “Compound A” herein) and its monotosylate salt. The synthesis of 2-methyl-
2-[4-(3-methyl-2-oxo0-8-quinolin-3-yI-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
propionitrile and its monotosylate salt are for instance respectively described in
WO02006/122806 as Example 7 and 152-3.

Another very preferred compound of formula (1) of the present invention is 8-(6-
methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one (referred to as “Compound B” herein). The synthesis of 8-(6-
methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yi-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one is for instance described in WO2006/122806 as Example 86.

In each embodiment described herein, the COMBINATION OF THE INVENTION
comprises an amount of the compound of formula (1), or a tautomer thereof, or a
pharmaceutically acceptable salt, or a hydrate or solvate thereof, preferably Compound A,
that is ranging from either about 1 nM to about 100 nM or about 9.5x10°® to about 9.5 x10®
Mole/kg or about 3 to about 315 mg/ subject per daily dose for the treatment of a
proliferative disease, more specifically a mTOR kinase dependent proliferative disease.
The COMBINATION OF THE INVENTION may include an amount of the compound of
formula (1) that is ranging from about 10 to 315 mg/ subject, 100 to 315 mg/subject, or 200

to 315 mg/subject per daily dose.

Accordingly, the dose amount of the compound of formula (l), or a tautomer thereof, or
a pharmaceutically acceptable salt, or a hydrate or solvate thereof, preferably Compound A,
in a subject in need thereof corresponds to a dose amount of about 1 nM to about 100 nM
per daily dose, from about 5 nM to about 78 nM per daily dose, from about 8 nM to about 62
nM per daily dose, or from about 16 nM to about 50 nM per daily dose.
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143- Chl or 0- 4- (4- net hyl - pi perazi n-1-y1) - pheny1] - 8- ( 5- net hoxy- pyri di n-3-y1)-3
-met hyl-1, 3- di hydro-im dazo[ 4, 5-c] qui nol i n-2-one;

143- Chl orwe2e(204mshyl - pi per azi n- 1-y1) - pheny1l] - 3- net hy 1 P8Tqis20100545861- 6- y1- 1
, 3-di hydr oi m dazo[ 4, 5- c] qui nol i n- 2- one;

1- (3- Chl or o- 4- pi perazi n-1-yl - phenyl)

- 8- (2- et h%%ﬁ@léFﬂb%ﬂﬁéﬁt Shé/;%oémrmméorﬁpc?uneIthd#ﬁqalam)d&Z&{aﬁto‘?né‘rltwwpl In-2-

one; 1-(3-Chloro-4-piperazin-
- 3- net WA Rhappaesntigally- %zc?;;{calglegaé, qnadryérat@rpaa@ﬁtatf@re@] Rjferanly Rompewed

1- (3- ChA Qiafp- fmnpssaalgrsxio’?lmamaxé bbout95x1o Mole/kg, from about48x107
- 8- (2- met hoxy- pyrim d i n- )l/ -3-meth ||\k/r0|m dazo glﬂqumolln 2-
x10 ol 9x10

one; 1- MQB@EI%P ouf 7efbI Y Mﬂﬂ&Q—fV’m MV e/kg to about ole/kg,

3- et hYéIr f&npxusduwyw MéreA Pﬁo%b&xwxm mmggpé daﬁ% enol | n-2-one;

1- (3- Chl oro- plpera2|n 1-yl-p enyl 3 nethyl -pyridin-4-y1)-1
3-di hydr oi m dazo[ 4 I nol i n-2-one;

3- Chl or o- 40 @5|a§e@a Jpg{lrn@pt, Wpﬂ@sg@nﬁwpt of the compound of formula (1) or a

)?:1) Pheisiler rekdor ”&1$Mmﬁ¥édtféhlw&c¥ﬂ%bb@ -s3R &M Hydrate or solvate thereof,

di hydro-i m dazo[ 4 c] qui nol i n- 2- one;
preferably Compound A or a subject in need thereofcan be from about 3 mg/ subject to

|

about 315 mg/ subject per daily dose, from about 15 mg/ subject to about 245 mg/ subject
per daily dose, from about 25 mg/ subject to about 195 mg/ subject per daily dose, or from
about 50 mg/ subject to about 157 mg/ subject per daily dose. The subject in need thereof
is preferably a human.

In an alternate embodiment, the dose amount of the compound of formula (I) or a
tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof,
preferably Compound A, for a subject in need thereof, wherein the subject is estimated to be
approximately 70 kg, can be from about 10 to 315 mg/ subject, 100 to 315 mg/subject, or
200 to 315 mg/subject per daily dose.

The COMBINATION OF THE INVENTION includes compounds which target,
decrease or inhibit the activity/function of the mTOR kinase through binding to the allosteric
binding site of the mMTORC1 complex. Such compounds will be referred to as “allosteric

mTOR inhibitor compounds”. Suitable allosteric mTOR inhibitors include e.g.:

I Rapamycin which is an immunosuppressive lactam macrolide that is produced

by Streptomyces hygroscopicus.

. Rapamycin derivatives such as:

a. substituted rapamycin e.g. a 40-O-substituted rapamycin e.g. as
described in US 5,258,389, WO 94/09010, WO 92/05179, US 5,118,677, US 5,118,678,
US 5,100,883, US 5,151,413, US 5,120,842, WO 93/11130, WO 94/02136, WO 94/02485
and WO 95/14023 all of which are incorporated herein by reference;

b. a 16-O-substituted rapamycin e.g. as disclosed in WO 94/02136, WO
95/16691 and WO 96/41807, the contents of which are incorporated herein by reference;
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1 [3-Chl oro-4-(cis-3,5-dinethyl -pi perazin-|

-yl) - phenyl] - 8- (5- met hoxy-pyridin-3-yl)-3-nethyl 1

, 3- di hydrweoi2ni2dezf4, 5- c] qui nol i n-2-one; 1 PCT/US2011/054536

44- (ci s- 3, 5-Di net hyl - pi perazin-1-y1)-3-trifluoronethyl -phenyl] - 8- (6-net hoxy
-pyridin-3-yl)-3- nethyl 1 , 3-di hydro-inni dazo[ 4, 5-c] qui nolin-2-one; 1
44-(cis-3, 5-Dingthyl 4 t h | d?r?gise'ﬂatjedlea}:au%yéuF\'elc §.US QBELBYY iR Ve0Yk4 &0 uriget hoxy

-pyridin-3-yl)-3- r0|mdazo[450qU|n0|n20ne

8- (2- MR« bmperpﬁr%eq/hqremhyerﬁmmf-(4 pi perazin-1
-y1-3-trifluoronethyl- )-1 ,3- dihy dr0|mdaz%ﬁ,l ui nol i n- 2- one;
3- Met hyl - 1- (4- pf’peraEI’efﬁef!le fPQmW'PF’PﬂYﬁ*'M‘ﬁ%?WOIYm% 9”8 (IKi di n-5-y1-1

, 3-di hydr oi m dazo[ 4, 5- c] qui nol i n- 2- one;
5- [ 3- Met hyl - 2- oxo- 1- (4- pi perazin-1-y1-3-trifluoronethyl-phenyl)-2, 3-di hydro
-1 Himdazo[4,5- c]qyjnolin-811]-pyridine-2-carbonitrile;
3- Met hyI 8- ( 2- metrhs422py 4 di n- 4-y1) - 1- (4- pi perazin-1-y1-3-trifluoronethyl - ph
enyl)-1 , 3-di hydr oi 0[ 4, 5-C] qui nol i n- 2- one;
8- (3, 4-D| met hoxy +pé -1-(4-pi perazin-1-yl1-3-trifluoronethyl - phe

ny1)-1, 3-di hydroini azof 200h0@l i n- 2- one;
3- N@thyl 8-pyridin2? x y
,2,4]triazol-1-y1-8 y ¢ enyl)-l

, 3-di hydr oi m dazo[ 4, §

wherein
R is CH3 or Cssalkynyl,

Rz is H or -CH,-CH,-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyl or
tetrazolyl, and X is =O, (H,H) or (H,OH)

provided that R; is other than H when X is =O and R, is CHs,or a prodrug thereof
when R, is —CH,-CH»-OH, e.g. a physiologically hydrolysable ether thereof.

Compounds of formula (Il) are disclosed e.g. in WO 94/09010, WO 95/16691 or WO
96/41807, which are incorporated herein by reference. They may be prepared as disclosed

or by analogy to the procedures described in these references.

Preferred compounds are 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,
16-pent-2-ynyloxy-32(S)-dihydro-rapamycin, 16-pent-2-ynyloxy-32(S)-dihydro-40-O-(2-
hydroxyethyl)-rapamycin and, more preferably, 40-0-(2-hydroxyethyl)-rapamycin, disclosed
as Example 8 in WO 94/09010.

Particularly preferred rapamycin derivatives of formula (I} are 40-O-(2-hydroxyethyl)-
rapamycin, 40-[3-hydroxy-2-(hydroxymethyl)-2-methylpropanoate]-rapamycin (also called
CCI779), 40-epi-(tetrazolyl)-rapamycin (also called ABT578), 32-deoxorapamycin, 16-pent-
2-ynyloxy-32(S)-dihydro rapamycin, or TAFA-93.
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3- Met hyl -8-quinolin-3-yl-1-(4-E1
,2,4]triazol -1-y1-3-trifluoronethyl-phenyl)-1
, 3- di hydrwOrhkzmo{74, 5- c] qui nol i n- 2- one; PCT/US2011/054536
8- (6- Met hoxy- pyridin-3-yl1)-3-nethyl-1-(411
,2,41triazol -1-y1-3-trifluoronethyl -phenyl)-1, 3-

di hydr 0- | nédazolfiépa'?nﬁ;]rﬂ&%r%h\ké% aﬁs@ﬁ‘l%ludg s6-@aﬂ4’c¥ J&%ﬁ%?&y&é.désndigﬁlé(sje)fﬁ%t hyl -
(441 Z(ﬂtrlazol yl-3-trifluoronet - 3

i e SO 20T AV ) 3BT o 5 ABIEE, ABSENGTARASEH bo- 1 - ( 441
,2,4]triazol -1-y1-3-trifluoronethyl-phenyl)-2, 3-di hydro-1
Hi ni daZRArenycin ang fenvatives. imeobwv%n%thz Q?&?SberﬂQSPMeé activity, e.g. binding to

8- (6- Fl HEErBDI- ﬂﬂ'(éls@kﬁé\)m %srrﬂ& bué bﬂrfd(r@‘lam?eu%]é rFk@ibomle)gl a3-destidedononet hy
| - phenyl dro-im azo k&lno I n-2-one

i h
8-(2, 6- ‘EH%%P b&@.%ﬁ/m@w Qﬂ%’f‘ 7. bega dqungl tg] ke peefl €.g- g81ingnERa-f | uor o

met hyl Qﬁgf&ééﬁmle m%é‘ﬁ(@étﬁmeh%%fé[é}lo ra?t]rgﬁébﬂm i n-2-one;
3-Methyl-8-pyrim (441, 2, 4] triazo y1-3-trifluoronethyl - phenyl)

-1, 3-di hydroi m dazo[4 5 c UI nol i n- 2-
8- ( 2- Met hol- pﬁsFﬁ'inM‘F‘ﬁ-Vﬁl'%bs @-%‘ﬁ??'ogptﬁlﬂo@ 41triazol -1-y1-3-trifl uorome
t hyl - phenyl) -1, 3- di hydro-i nni dazo[ 4, 5-c] qui nol i n- 2- one;

V. AZD08055 and OSI1127, which are compounds that inhibit the kinase activity of
mTOR by directly binding to the ATP-binding cleft of the enzyme

In one embodiment of the present invention, the COMBINATION OF THE INVENTION
comprises at least one allosteric mTOR inhibitor compound selected from the group
consisting of Sirolimus (rapamycin, AY-22989, Wyeth), Everolimus (RAD001, Novartis)), 40-
[3-hydroxy-2-(hydroxymethyl)-2-methylpropanoate]-rapamycin (also called Temsirolimus or
CCI-779, Wyeth), Deferolimus (AP-23573/MK-8669, Ariad/Merck & Co) or a
pharmaceutically acceptable salt thereof.

In the preferred embodiment of the present invention, the COMBINATION OF THE
INVENTION is comprised of the allosteric mTOR inhibitor compound everolimus.
Everolimus (referred to as “RADO01” or “PKF-222-6666-NX-2" herein), has the chemical
name (1R,9S,125,15R,16E,18R,19R,21R,238S,24E,26E,28E,30S,32S, 35R)-1,18-dihydroxy-
12-{(1R)-2-[(1S,3R,4R)-4-(2-hydroxyethoxy)-3-methoxycyclohexyl}-1-methylethyl}-19,30-
dimethoxy-15,17,21,23,29,35-hexamethyl-11,36-dioxa-4-aza-tricyclo[30.3.1.04,9]
hexatriaconta-16,24, 26,28-tetraene-2,3,10,14,20-pentaone or 40-O-(2-hydroxyethyl)-
rapamycin. Everolimus and analogues are described in U.S. Patent No. 5,665,772, at
column 1, line 39 to column 3, line 1, which are incorporated herein by reference hereto in
its entirety. Everolimus may be prepared as disclosed or by analogy to the procedures

described in this reference.

The structure of the active agents identified by code nos., generic or trade names may
be taken from the actual edition of the standard compendium “The Merck Index” or from
databases, e.g. Patents International (e.g. IMS World Publications). The corresponding
content thereof is hereby incorporated by reference.
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8- (2, 4- D met hoxy-pyrimdin-5-yl1)-3-nethyl-1-(441, 2,4]triazol -1-y1-3-trifluo
romet hyl - phenyl) - 1, 3-di hydro-i m dazol[ 4, 5- c] qui nol i n- 2- one;

3- Met hyl -woQdrzpprazol - 1-y1- 3-tri fl uoronet hyl - phenyl) - 8- pgmius2or1854536 1, 3- di h
ydr o-i m dazo[ 4, 5- c] qui nolin-2-one;

3- Met hyl - 1- (4-pyrazol -1-y1-3-trifluoronethyl - phenyl)-8-quinolin-3-yl-1, 3-di

hydro-i m daz 25, | | fic sceuticall | h
8- (6- Met hoxy(?%)r;{l{iP'?S(ﬁd(r?—rg!1| %%%ésﬁﬁéﬁﬁﬁ?cﬁu?% 5)? F %ezpé?tzei_s ?/IJELS-tE?EtePfl’% Ieuor onet hyl - phe
nyl) - 1, @regishgntling racematssAdigstelegisomsrs, gnantiomeers, tautomers, as well as the

8- (5-Me v i OBy d < 3 1. t hyl - ph
P Tt Rt s AT 11 o
1- ( 3- Chéabvatesihydrates)andi pehvoiornhsy Whishe disclaserbthisggin. sThe earepqunds ysedas- di hydr

o-i m dazgl 4.5-. ¢l qui i Q=2 - . . -

(5. g ey Lapnils o the yontgn can o propared and aamisisreq s g
ro-i m ddescfidedin thg gitedrdsicumentsorgspectively. Also within the scope of this invention is the
1-(4-1m Ol 1- %1 3=t fl i 5 = G Ul din-3-y1-1, 3-di
o | Mg Mol of Fiote fahith Q6 BUFEH U igRkIm 2 EL ik B 141 4

1- ( 4- | nphiamateticglicopbinatiph withiorthe Bgdpeptidhiy Nveationetobid ingudpiihresl agivg- y1- 1, 3-d

i hydro'iinﬂ?.e%?e%?s[é’nﬁérep] qui nol i n- 2- one;

It has been surprisingly discovered that unexpected synergistic interaction is achieved
between compounds of formula (1) and allosteric mTOR inhibitors, particularly RAD0O1,
when low dose amounts of the compounds of formula (I) are combined with allosteric mTOR
inhibitors. The COMBINATION OF THE INVENTION may comprise a dose amount of
everolimus (RAD001) comprising less than or equal to 10 mg/subject (e.g., 8 mg/ subject, 5
mg/subject, 2.5 mg/subject, 1 mg/subject) per daily dose.

The COMBINATION OF THE INVENTION may comprises an dose amount of the
allosteric mTOR inhibitor compound, particularly everolimus (RAD001), that is from about
0.001 nM to about 17.8 nM or from about 8.5x10™*? Mole/kg to about 1.5 x 10”7 Mole/kg, or
from about 0.00056 mg/subject to about 10 mg/subject per daily dose for the treatment of a

proliferative disease.

Accordingly, the dose amount of the allosteric mTOR inhibitor compound, particularly
everolimus (RAD001), administered to a subject in need thereof corresponds to a dose
amount of 0.001 nM to about 17.8 nM per daily dose, from about 0.001 nM to about 10nM
per daily dose, or from about 0.001 nM to about 1 nM per daily dose. Most preferably, the
dose amount of the allosteric mTOR inhibitor compound is about 0.001 nM to about 1 nM
per daily dose.

In one embodiment, the dose amount of the allosteric mTOR inhibitor compound,
particularly everolimus (RAD001), can be from about 8.5x10™'2 Mole/kg to about 1.5 x 107
Mole/kg per daily dose, from about 8.5x10™% Mole/kg to about 8.5x10° Mole/kg per daily
dose, or from about 8.5x10™"? Mole/kg to about 8.5x10°° Mole/kg per daily dose. Most
preferably, the dose amount of the allosteric mTOR inhibitor compound is from about
8.5x10™"2 Mole/kg to about 8.5x10°° per daily dose.
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1- (4-1m dazol -1-y1-3-trifluoronethyl - phenyl) - 8- (6-nmet hoxy-pyridin-3-yl)-3-m
et hyl -1, 3-di hydr oi m dazo[ 4, 5- c] qui nol i n- 2- one;

1- (4-1 m owoabt204yr53-tri f | uor onet hyl - phenyl) - 8- ( 5- met hopgTasRd1dionts36 y1) - 3- m
et hyl -1, 3-di hydr oi m dazo[ 4, 5- c] qui nol i n- 2- one;

3-Met hyl - 8-pyridin-3-yl-1-(441,2,4]triazol -1-yl nmet hyl - pheny1) -1, 3-di hydro-i
m dazo[ 4, 5- | | D=R= : ; hibi
3- et ny1 5. FAERLS SodiF e togp amoupt e sl TTORABHITY 5. i nyar o
i m dazotammpung] partiewarlyreveralimus (RAD001), administered to a subject in need thereof, can

1. (41 el aobuy 083 ha G aboliPt il St ot i dste trohn iy -1 i daz

o[ 4, 5-c] qui nol'1 n2-one; a% _

1- (4- 1 nP-860%8 myL subjast toyabophe.Byng/-sabiest pgridady desenor fremabpat 0.0005i mMg/dr o- i mi da

zo[ 4, 5- ' ' ' h NGl

ccept abjiet Lppsdif 08B Blioot By WP lotel WA pretiiand, MOITERMINY | e

conpoundllosteric on &higitpr egmpp p$ Eemrabouhy. g1 SUbes -
allosterit o TR inhihitpr edmpaund|is frewmrabolh.80R56omg/ subjechist apput 0.5 mad

nmet hy1- = 8- Gl L Nds ¥ hs 2t B Gl , i nolin-1-yl)-phen

I']-pr opl&z)bﬁ%%?P |§rl %HI% ?‘ g%ée'r?@%&gbégcéﬁl ﬁé%%@%'@g%%%ﬁo @l%&l&%ﬁ its m)no%/o?syf)at ey

salt. The synthesis of

2- met hyl 244- ( 3- met hy1- 2- oxo- 8- qui nol i n-3-y1-2, 3-di hydro-i m dazo[ 4, 5-c] qui no

lin-1-yl)-phenyl F propionitrile and its nonotosylate salt are for instance

respectivel i figaferiel@hbodinht RS CHMBIRATION BFETRE SNVERTON Bértalns to a

pharmaceutical combination which comprises (a) Compound A or its monotosylate salt and
(b) the allosteric mTOR inhibitor compound everolimus (RAD001), wherein Compound A is
provided in an amount between about 1 nM to about 100 nM or about 9.5x1 0°® to about 9.5
x10° Mole/kg or about 3 to about 315 mg/ subject per daily dose for the treatment of an
mTOR kinase dependent proliferative disease. In a further embodiment, the allosteric
mTOR inhibitor compound is provided in a therapeutically effect amount from about 0.001
nM to about 17.8 nM or from about 8.5x10™" Mole/kg to about 1.5 x 107 Mole/kg, or from
about 0.00056 mg/subject to about 10 mg/subject per daily dose.

In a further embodiment, the dose amount of Compound A corresponds to a dose
amount of about 1 nM to about 100 nM per daily dose, from about 5 nM to about 78 nM per
daily dose, from about 8 nM to about 62 nM per daily dose, or from about 16 nM to about 50
nM per daily dose.

In a further embodiment, the dose amount of Compound A can be from about 9.5x10®

Mole/kg to about 9.5 x10° Mole/kg, from about 4.8x10” Mole/kg to about 7.4x10° Mole/kg,
from about 7.6 X107 Mole/kg to about 5.9 x10° Mole/kg, or from about 1.5 x10° Mole/kg to
about 4.7 x10° Mole/kg per daily dose.

In an alternate embodiment, the dose amount of Compound A can be from about 3
mg/ subject to about 315 mg/ subject per daily dose, from about 15 mg/ subject to about
245 mg/ subject per daily dose, from about 25 mg/ subject to about 195 mg/ subject per
daily dose, or from about 50 mg/ subject to about 157 mg/ subject per daily dose. The
subject in need thereof is preferably a human.
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Anot her very preferred conmpound of formula (1) of the present invention is
8- (6- nethoxy-pyridin-3-yl)-3-nethyl-1-(4-piperazin-1

-y1- 3-triwburoromgt7/hyl - phenyl) - 1, 3- di hydr oi nni dazo[ 4, 5- cpquiusediiLs&E3e©ne
(referred to as "Conpound B" herein). The synthesis of 8-(6-

met hoxy- pyridi n-3-y1l)-3-nethyl-1-(4-piperazin-|-yl-3-trifluoronethyl-phenyl
)-1, 3-di hy i pal t Ln
W02006/ L22008" ano Raara oot Heldope SRl oo SRR FFAEERATRLT (e
CovBI N&ﬂﬁmm/@ubrepEme&nﬁ OB/ s¢ibiepl 06200 terd 1@mgraubjest pendaitysgseund of formul a
(1), or a tautomer thereof, or a pharmaceutically acceptable salt, or a
hydrate or jsali@ie emb%aﬁ@a‘m e eagerémbly t@@{ﬂé%lBQtePb nfTiEH in it GG O
either about 1 nMto ab M or about 5x10-8 to about x10- 6

Mol e/ kEVEFoligys YRABORD mrmme@peomubmbjné@pd areeforpspnse to érd0§¢1e

treat ioher

depeng?ﬂ’é“g{‘ ARG I0DF o foldboll SE &7 SN e BRE RS Reia TR 82

i ncl udeabgut Hnddper dsily dpge, @Dﬁpmﬁmub(ﬁ 0pbnMLtb abeut)1 nMaper Pailyrdosgi N@Sf rom about
10 to t t per
dai |y Heefably, HEYREtar d‘?‘ﬁpf’me%ﬁ&tﬁ%@v%ﬁﬁ?'@f g’ﬁ’guid;'rsrp%gu e P
(1), orabautbuNknﬁﬁélﬁllbtWeof or a pharnmaceutically acceptable salt or a
hydrate or solvate thereof, preferably Conmpound A, in a subject in need

t hereof conp %ﬁ@@ﬁ\@%dlﬁ%n? tlﬁjé)ét?seaafm&{mc of)ﬂ(heaerlﬂQé*lénc1 'TMRt Iﬂalose {rgpggn@'v' per

daily dose, from about 5 nMto about m about 8 nM
to abolRverdimum(BAPOARIqap bedeam a'@QUtﬁrﬁxﬁQaZUH@?/kgESO ﬁlwlﬂd 20801 Molekapaser dai | y

dose. MR aQé@/erﬂ17JJo%P§r7u§fx#bS@0§caréﬁ<§4§%ﬁout 8. 5x1'0” Wllﬁ@ée of figmamount

of the conPoun t aut oner

phar macbett 8 8x10) d‘d@lélﬂigé%aaotg&&x1ooMoée/kg/m@tady d@sedeQ%ttpéefeleWethﬁ dose
f
pre erama/u @emglénésté».c maRbsﬁh.Bﬁ&r@o ﬁ%fﬁaﬁﬂrg%outw;a @%&lg/k%b%

x10-6 ? rom about 4.8x10-7 gtoa from
about 73’®<1>9 @evda‘wld@ﬁ‘kg to about 5.9 xlO 6Mol e/ kg, or from about 1. 5 x1 0-6
Mol e/ kg to about 4.7 x10-6 Ml e/ kg per daily dose. In an alternate

embodi ment |, GhaeRsR ebudithet! theBss aMBARTS Rl alfo‘%fermln‘"f*réﬂi)nh%to?‘ taut omer

t hereof, or a pharmaceutically acceptable salt, or a hydrate or solvate

t her eofconwpén@p%pwﬂ@wmmawhiec‘é"sraﬂﬁdéberephwh@@m hesubisEdan be from
about %sﬂE{ate%‘{leé%tpPFd%m%iéWt70$<§5ceffgl§e ﬁwﬁla?% @@Goééarhé/ysrug%?ﬁg Jb'bgﬂ‘g@bom 15

ng/ subject to abou ect ose out

e
subj ectM@/subisstiperdady dege, §f amy ahoy %@90&mg&s@mw ghout E@rmg{tf@lblecsmﬁfng/
subj ectygiP daR0 Wt fr3|§7ab'39{ 0. %656%56/ éQfoecgt%' éﬁbufiQS\?@ m Qﬁb%%ltﬂg‘?%l r¥ dbspeed

thereof I's preferably a human. an erna the dose

anount M@StPF@e@BWpWGmS%ﬁmﬁﬁfrﬁ_flt%? @lloﬁetslp rraT@laanmt@r cempeussis from aépout

phar maqeyddseahd subreeBiapBLED. 56 Hgr s®je@ pRY 84 Q%SQrTﬁ%vEM% & it h@é Ereof
preferably Conpound A, for a subject in nee t her eo ereln e subj ect

i s est iifrAfeiRrably adwmasor oxi mately 70 kg, can be from about 10 to 315 ny/
subj ect, 100 to 315 ny/subject, or 200 to 315 ng/subject per daily dose.
The COVBI NATI ON OF THE | NVENTI ON i ncl udes conpounds whi ch target, decrease
or inhibit the activity/function of the nTOR ki nase through bi ndi ng to the

al l osteric bindi nq] site of the nTORCl con‘BI ex. Such conpounds will be
referred tdn&scordqncsyia the piapent Inyaniinn.itae %Hﬁﬁ&“ OFg[Hilk PYENEHON st eri ¢

NMTOR | thabbd sed fonhleUYdatrierdl -of a proliferative disease, particularly an mTOR kinase

dependent proliferative disease.

‘mTOR kinase dependent proliferative diseases” include, but not restricted to,
proliferative diseases, including cancers and other related malignancies, associated with
pathological mTOR signaling cascades. A non-limiting list of the cancers associated with
pathological mTOR signaling cascades includes non small cell lung cancer, endometrial

cancer, multiple myeloma, non-Hodgkin’s B cell lymphoma, colorectal cancer, breast
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| . Rapanycin which is an i munosuppressive |actam macrolide that is produced
by Streptonvces hvgroscopi cus. Rapanycin derivatives such as: a.
substi t utwo 20epEMSi N e.g. a 40-0-substituted rapanyci nPeTgiS2@s/osess€er i bed
in US 5,258,389, WO 94/09010, WD 92/05179, US 5,118,677, US 5,118,678, US
5,100, 883, US 5,151, 413, US 5,120, 842, WO 93/11130, WD 94/02136, WO

94/ 0249{:‘2\@@{)&@ & hiGtoma dasic tMﬂbr%hnétereﬁd&EF?ﬁé) %ﬁ'@ﬁﬁ)é%ﬁé ref erence;

b. a 16-0-substituted rapamycin e.g. as discl ose
95/ 166 PIOHA® OADC®6/ 41807, the contents of which are i ncor por at ed her ein by
reference; WO 2012/ 047775PCT/ US2011/ 054536 c. a 32-hydrogenated

rapanycin e.mefed@dHeRGR kRade HQpéPQeﬁ@é%ﬂfggﬂvé‘HQeé{%s%rggf%anglloﬁlég’?@rﬁgé)r ated

herein by reference. wherei
non small cell lung cancer, endometrlal cancer, multiple myeloma, and non-Hodgkin’s B cell

lymphoma.

Further examples of proliferative diseases are for instance benign or malignant
tumor, carcinoma of the brain, kidney, liver, adrenal gland, bladder, stomach, ovaries, colon,
rectum, pancreas, lung (e.g., non small cell lung cancer), endometrial, non-Hodgkin’s B-cell
lymphoma, vagina or thyroid, sarcoma, glioblastomas, multiple myeloma or or gastric
gastrointestinal cancer, especially colon carcinoma or colorectal adenoma or a tumor of the
neck and head, an epidermal hyperproliferation, psoriasis, prostate hyperplasia,
neuroendicrine, a neoplasia, a heoplasia of epithelial character, lymphomas, a mammary

carcinoma or a leukemia.

In one embodiment, the present invention relates to the use of a pharmaceutical
combination which comprises (a) a compound of formula () or a tautomer thereof, or a
pharmaceutically acceptable salt, or a hydrate or solvate thereof, and (b) at least one
allosteric mTOR inhibitor compound and optionally at least one pharmaceutically acceptable
carrier for the treatment or prevention of a proliferative disease, particularly a mTOR kinase
dependent proliferative disease, wherein the compound of formula (1) is administered to a
subject in need thereof in an amount between about 1 nM to about 100 nM or about 9.5x10
® to about 9.5 x10° Mole/kg or about 3 to about 315 mg/ subject per daily dose.

In another embodiment, the present invention relates to the use of a pharmaceutical
combination which comprises (a) a compound of formula () or a tautomer thereof, or a
pharmaceutically acceptable salt, or a hydrate or solvate thereof, and (b) at least one
allosteric mTOR inhibitor compound and optionally at least one pharmaceutically acceptable
carrier for the manufacture of a medicament for the treatment or prevention of a proliferative
disease, particularly a mTOR kinase dependent proliferative disease, wherein the
compound of formula (I) is administered to a subject in need thereof in an amount between
about 1 nM to about 100 nM or about 9.5x10°® to about 9.5 x10°® Mole/kg or about 3 to
about 315 mg/ subject per daily dose.
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Rl is CH3 or C3_6al kynyl, R2 is H or -CH2-CH2-0H,

3- hydr oxy- 2- (hydr oxynet hyl ) - 2- et hyl - propanoyl or tetrazolyl, and X is =0,
(H, H) or wb2aeH)4pr6vi ded that R2 is other than H when XPC3/US@oiansssRL i s
CH3, or a prodrug thereof when R2 is -CH2-CH2-0H, e.g. a physiologically
hydr ol ysabl e et her thereof. Conmpounds of fornula (I11) are disclosed e.g. in

VO 94/ 09010, 1\Rofief AGSLT. 1 piéQ A ERAOT protlaee 8 rlifod BRURRE B 3 By n by

reference. They nay prepared as dISC osed ana
procedud é@h@é%twmdltﬁ@ése ROMPISiRG admipistaiina 4a) a therappu ally pHiec '(Y@ @ﬁmnbl@‘ aar e

32- deox&fn%b%m%? fbrmllé Bed?ta tgu%mﬁ eYeob 2r P BRI/ Sily Bcceptable salt, or a

16- pent - 2-'ynyl oxy- ro- rapanyci n,

16- pent hyzirgtapr é&lyate 2’035?01‘&1%3//@ @.th@'agel{t@allyrgffﬁcgy@,@mwnt)of phlpashaden and, nore
pref er aQ'oXtenéﬂﬂQ')Fé %ﬂwliB{tgF Qtﬁ(;%dmla}wd g@ﬁgﬂﬂf aPlealt ﬂéﬁﬂaé@%h@ﬁ@@%@m&l

94/ 090 Particul a referr rapanmycin derivatives orrru%a(ll)
are 40- @amg _thpcdublegbinneey ihe(rg@fawp@'pm the compound of formula (1) is administered in

4003 s b n b 380l M PBBIS SRR o0 cal | ed

Cca 779), 40e|- tetraz -ra cin (also cal
32- deoxM@'ﬁﬁ@rﬁf@bﬁUt 31'6’-%?@“ Smg Wb}eCIBQQVS}a"Mthro rapanycin, or TAFA-93. WD
2012/ 047775PCT/ US2011/ 054536 e. Rapanycin derivatives al so i ncI ude so-called

,ra\gg ;;3,"48?15 o? I%\F?an&eij LSS P BRDredenY RV AR P d Wl cNbiRoh 3 prisfigda) 4P23573,
compound of formula (1) or a tautomer thereof, or a pharmaceutically acceptable salt, or a

hydrate or solvate thereof, and (b) at least one allosteric mTOR inhibitor compound selected
from the group consisting of RAD rapamycin (sirolimus) and derivatives/analogs thereof
such as everolimus (or RAD001); CCI-779 and Deferolimus (AP-23573/MK-8669) or a
pharmaceutically acceptable salt thereof, and optionally at least one pharmaceutically
acceptable carrier, wherein the compound of formula (I) is administered to a subject in need
thereof in an amount between about 1 nM to about 100 nM or about 9.5x10° to about 9.5
x10°® Mole/kg or about 3 to about 315 mg/ subject per daily dose for simultaneous, separate

or sequential use, for the treatment of proliferative diseases.

In a further aspect the present invention provides a method for improving efficacy of
the treatfnent of a mTOR kinase dependent proliferative diseases by administering (a) a
compound of formula (I) or a tautomer thereof, or a pharmaceutically acceptable salt, or a
hydrate or solvate thereof, and (b) at least one allosteric mTOR inhibitor compound and
optionally at least one pharmaceutically acceptable carrier to a subject in need thereof,
wherein the compound of formula (I) is administered to a subject in need thereof in an
amount between about 1 nM to about 100 nM or about 9.5x10°® to about 9.5 x10° Mole/kg
or about 3 to about 315 mg/ subject per daily dose.

In a further aspect, the present invention provides a pharmaceutical combination for
administration to humans comprising (a) a compound of formula () or a tautomer thereof, or
a pharmaceutically acceptable salt, or a hydrate or solvate thereof, as described above, at
about 0.31% to about 31%, about 1.6% to about 24.4%, about 2.5% to about 19.4%, or
about 5.0% to about 15.6% of the maximal tolerable dose (MTD) and (b) at least one
allosteric mTOR inhibitor compound thereof at about 0.006% to 100%, about 0.006% to
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Rapanmyci n and derivatives thereof have, on the basis of observed activity,
e.g. binding to macrophilin-12 (also known as FK-506 binding protein or
FKBP- 12) ,we.2g12/@%77descri bed in WO 94/ 09010, WD 95/ 16691 POT/UAE» 1965453807,
been found to be useful e.g. as imunosuppressant, e.g. in the treatnent of

acute allograft rejection. I11. Asconycin, which is an ethyl anal og
of  FKSO0&out 56.3%, bMoutW/Qﬁﬁamfis @9 &erKe Wb Ci a?ﬁréfe%m%%@ﬁnérﬁ%e' nhi bi t
the ki nase activity of y directly binding to the bi nding cleft of
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ohexyl jlevelpet hyl et hy1} - 19, 30-

di met hoxy- 15, 17, 21, 23, 29, 35- hexanet hyl - 11, 36- di oxa- 4-aza-tricycl o[ 30. 3. 1. 04
, 9] hexatriaconta-16,24, 26, 28-tetraene- 2, 3, 10, 14, 20- pent aone or

40- 0- (2- hydr oxyet hyl ) - rapamyci n. Everolinus and anal ogues are described in
U S. Patent hb 5,665, 772, at colum 1, line 39 to colum 3, line 1, which
are i ncor por'8ta8g asepetion theynyentien dhe eresepidpyentian pedaiahio 3 hadjmaeeudical i nus may

be prepé%fnﬁ’&lné%fi)nd&&%'é%séaéinn%mélypréﬁéﬂaﬂ&i(orté’pﬁ%a@é&%@ﬂéﬂn@&)sﬂi@ﬁcédnbﬁgl n this
ref er ence. ructure of the active agents identifi ed by code nos.
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conpendygiidhalll e Id4RE 6ie bm%celﬂrcaﬁf %9@5@%&%’? forssirfultdRab&d) s8parateegnat i onal

(e.g. IM5 World Publications correspondi ng content thereof is_hereby
i ncor po?eoweaﬂ%yse? df RRdRar for t@@i@?@@fﬁvwﬂ@mwpbgﬁwvcm (mTOR)

Conpr i smﬁa@r&pbhmp&ﬂ.férmemaa@&%He'rémmeycmﬁa 3bfoPmadl(hgs t hereof , the

correspondi ng racemat es, di ast ereoi soners, enantioners, tautoners, as well

as t he RIPSERHIR HeHRI9G) it ngedriBerep! iBaN aRRUNG Petwssl abettslcM e abauws A unds

wher e pRgSeBbout®. 5108 @ M5HUES.5 AVAMYIERg 8NshdRiPB YOTBEdUI 315 WMy Slbjaétefli SCI 0sed
therein. The conpounds used as active ingredients in the conbl nati ons of

t he i nv@idese-can be prepared and adninistered as described in the cited
docunents, respectively. Also within the scope of this invention is the

conbi nati on |gfa ﬁrefeereafwboumrﬁetﬁ@eaﬁqsow¢f\f@rmmm)e|dlzemémyaa@[£@tmémmtil
above, i rmaceutical conbination within the scope of this

i nvent | &9 %BH'PB'P’] -ty ENidRz0l4 e cladirolrl hrbepyl- H@P@”'t“'e (ComPOU”d

A) or its monotosylate salt.

In a further embodiment, the compound of formula (1) is 8-(6-methoxy-pyridin-3-yl)-3-
methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-one
(Compound B).

In a further embodiment of the present invention, the allosteric mTOR inhibitor
compound is selected from the group consisting of RAD rapamycin (sirolimus) and
derivatives/analogs thereof such as everolimus (or RAD001); CCI-779 and Deferolimus (AP-
23573/MK-8669) or a pharmaceutically acceptable salt thereof. Particularly preferred

allosteric mTOR inhibitor compounds in accordance with the present invention is everolimus.
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It has been surprisingly discovered that unexpected synergistic interaction
i s achi eved between conpounds of formula (1) and allosteric nlfOR

i nhi bi t orwQ 2pwvtsrzal arly RADO01, when | ow dose anounts @CTiuseoiacomseands of
formula (1) are conmbined with allosteric nTOR inhibitors. The COVBI NATI ON
OF THE | NVENTI ON nay corrprl se a dose anount of everolinus (RADOO1)

conpri si ng |lﬁ%§)ré1@ﬂ’@d @Fnbgﬂ t Bﬁpé%gé%?*\pérﬁﬁh dtﬁ@cgm oﬁw&‘&lfoﬁﬁm#ﬁﬁs 2.9

ng/ subj ect ng/ subj ec | ect) per 8

COVBI I\lAthM 2j4- @HEethN\éiﬂm mumw aryhiéﬁrcbr@sirtammd@@M aretnwinoliofl-yeheayll-ost eri c

MIOR | , L %ﬁggﬁ- is from
about Ogﬁ'ﬁrl\ﬂo albou Algﬁréé hﬂ-lbt%& %{tg%\égg%!{tﬂgé@lg% 1BFF\/E+WEQ to about
1.5 x 1@@%@@/%@r0llﬁwsﬂ%ﬁpaﬁout 0. 00056 ny/subj ect to about 10 ng/ subj ect
per daily dose for the treatnment of a proliferative disease.

Accordingly, Tﬁéﬁ)a%§@e@8§llée Dg@&héﬁl%rﬂ!ohﬁ:ﬂa%h%é%%ah&%hﬁh IR pregepRouNd,
particul arly everolinus , adm ni stered subj ect |n need t her eof
cor r esgoyangon éarab@ltmedanﬁlm@al @fud@soswtam ¢lpicabyudies mag beMopexaraplel y dose,
from ahgyd, I%&%s@%é@at%ﬂ%ﬁdléﬁﬂ B s IpVolltf%gac‘tﬁ/g deabb LB AR Q 001 nMto

about 1 'nM per dose. Mbst ose anount o t
al | ost erpye impaRriculen hsa qyaergdﬁmmbtbﬁ@ctn@ :a@r@dtent; ddhe GOMBEINABIEIN OF m per

dai Iy qRYBNTION. Tl%cﬁ‘bé?{é‘ﬁclsi@lﬁégﬁs{r@ s b%‘l?;y Phr ﬁ%%gé df%Ea ffgév #@St eric niroR

i nhi bi tor compoun partic rom about
8. 5x 101ctetwmn@d<<§reptby Hirgh the psy qgtthemﬁemgwb@h ad@kmwwrdagwchfto @m about

5 SxL0- T AL ErE A SA 58t ) i MicbaPSljaip b fofifare pgbrcsiom sbout
pref er o |ay“°mﬁ|éer€@38ésl@91ﬁ\9rﬂdlvﬁ ingreglienty m%CiQMBW@IQM QFTHIS INGENBIOMd | S

from ahayy, é%t)érgméﬁre%ﬁl/ﬁﬁg%otd?tﬁ@ ?}4 %aczf ﬁrgda‘ﬂ?'br et efﬂcgc%m‘ n an

alternate i ment se anp all'osteric m I'tor
conmpourtbe trpameinémawbleﬁe@r@rw|Imscl(wme@p)g althri1di 8 er 24weeksabysubj ect in

need t I 56 ngy/ subject to about 10 ng/ subj ect
per dat@%ﬁgdos%&@nﬁ)?nﬁgg%ggg%ggg%%/ subj ect to about 5.6 ngy/ subject per
dai ly dose, or from about 0.00056 / subject to about 0.56 ny/ subject per
dai |y dose. WMgsadnphigiratioatsfy phereacestieal SRIBINAJIONKF FHEINVENTIONTER

i nhi bi tr@éul?ﬁ’cﬁ%ﬂf&ﬁﬁg@géﬁé&ﬂ‘eﬁ@&“& goa 99%‘?@ eﬁggbtﬁ,céffetcp P With r. g?a‘iﬁ 1819/

subj ect per The subj eed thereof 1s preferabfy a human.
I n a pralipépating delawiodipragniessiantef ocmvmmhwmomaEbthWqueumasmg to a

phar naoo%%f.&a'ef@a@bég wgps.ﬁ@ P?tgoéﬂ)ﬁﬂp? ?@)amg%ff@@m dcfasé

nonot osyl ate salt an osteric tor conp ound everol i mus
( RADOO Iorbightisr eompacgshii amqnothgrqnycanparm anty ene qmmarn@m@@a"ﬁwm 1 nMto

about 1p0e¥h@Tusahe SOUARUION HPTYE AENTHINOND! e/ kg or about 3 Lo

about 315 ng/ subject per dai ose for the treatnment of an mIOR ki nase
dependent proliferative disease. In a further enbodi ment, the allosteric
MTOR i nhi bi tibis 088 @RisGHE ofdhis inyentirtoiniovide A ehapasevtical s9MRasHtiodt anount from

about cboﬁ%nsm&{'atéhaﬂmu\khléﬂn%yry@j&ﬁ OJ fh@FHp@QﬁHé‘ily gﬁé&fl@@%?tah%ltlﬁg%g to about 1.5

x 10-7 Molel/ kg, or from about /subject to abo /subject per

daily ong\eentmg mTQ%k'aa%@Qne@ﬂe@r%@derﬁﬂvﬂdlSQ%@Sd&@&@MBMTl@N mpBund A
corres HRW@NTﬁ@NaanH§ %o.%?wmn %PerﬁQQ}’éndladM i aMQs@Mcﬂ%F\;ﬂetﬂ@i lyedose,
from about nMto abou er dail dose, rom about 8 nMto about 62
nM per aitger foe Hoereor ssparﬁte%mmeﬁpmbmeﬁmtdom?rrser e separate Ynitdose.

In a fLHotsﬁgé fPMBOtH @ dosh fdi’l‘?nsrﬁayag%’ﬂé aGiedRSMBIHAGHA can be from about
9. 5x10-8 | e/ kg to about 9.5 x10-6 Ml e/ kg, from about 4.8x10-7 Mle/kg to

about 7. 4x10 6 Mol e/ kg, from about 7 6 x10-7 Mol e/ kg to about 5.9
x10- 6MbI e/ kghhetharmasautisal spmpositignsforsansrate gministeation of combinationappere/ kg

per daihyastPssnbination partner (b) or for the administration in a fixed combination, i.e. a single
galenical composition comprising at least two combination partners (a) and (b), according to
the invention may be prepared in a manner known per se and are those suitable for enteral,
such as oral or rectal, and parenteral administration to mammals (warm-blooded animals),

including humans, comprising an amount of at least one pharmacologically active
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In an alternate enbodi nent, the dose anount of Conpound A can be from about
3 ny/ subject to about 315 ng/ subject per daily dose, from about 15 ng/
subj ect twoabru7245 ng/ subject per daily dose, from alpeutus2@ 1g536ubj ect
to about 195 ng/ subject per daily dose, or from about 50 ng/ subject to
about 157 ngy/ subject per daily dose. The subject in need thereof is

prefer a@érﬁbiﬁatmﬁgﬁeﬁﬁper alon% Oe{.é‘. a%gncﬁ%attgd'lg%nv% Sﬂmgg}n%%{iorb\gmfgﬁég?eme@um of

Conpound A can | roma ] _ I subject, 1 5 no/ subj ect,
or 200 phkargwseytigakiiasiceptableaarritss pydiljests, especially puitabielfor erierabampaienteral | t he
dose a oy the allosteric mIOR inhibitor conpound everolinus (RADOO1)
adm ni stere?i to a subject in need thereof corresponds to a dose anount of
about 0.001 nMto about about 17.8 nM per daily dose, from about 0.001 nM
t o about 10nRhgyeacauticalprgparationsfor themortbnation thenapyfm erdergborirarantandl per

dai 'y dagRinisifafidn %’r{e?ifo? eafhe, thB& MAFR 0B R, Subs aé‘%b%’%?itcl%gﬁlieg R

i nhi bi tor conpound s about 0.001 nMto about 1 nM per ose. I n
one enbledleis gapsulescorgypposittiemor smppwes.df nedndieated pthexwiseneasetas® conpound

everol i Bi'égﬁi(egﬁt??;ﬂ&éwgggifh% pdr gl ﬁp@%m&e%g?‘%‘%ﬁ/b Ixf)éﬁ"ggﬁ‘;“%' @ 1.5 x 10-7

Mol e/ kg p ] ~ from about 8.5x1 to about™
8. 5x10- gpHigtingy spear-epating, dirsolingmr Ifapbiliziag oracessesx it @ilbba\appsedigfed thadbout

8. 5x109 / | i i Ndivi t he

ai [ ost of o pERer e e en par i Cor iR S 5578 FER PR o abou

8. 5x 109fopamegdinpl/indseleconstitute ametiertise aonat Encertbe direrasery effestivioaneountount  of

the all ﬁ\%g%%'rgﬁg%?l'aamﬁéﬁéﬁgn%P%RHQE&/ §efdsQye IMfs. (RADOOL) in a subject in
or, erefrn the supj

need t her ect '1's estimated to be approxi mtely 70 kg,
can be from about 0.00056 ng/ subject to about 10 ngy/ subject per daily
dose, from alhdueraringdossompesitiansffercarakdpsagr tprmsamy typicaldhe[reaceu daily

dose, OLcdehRIMALR rfgr Q%lﬁ@@rg@?r{ay%ébio%% td ﬁe%ﬂgwlbpgnté@f M/ copipBkifGt, per daily

dose. Most preferg%) t ose anount of the allosteric mOR I nhibitor
conpounyhich can bensalisbertlianido (e fargy Prepaypiiens qospaisefer exap®lergpowdels; ect per

daily dosRyelhfid ABNEC ExbmpiRE SFph i iR In
accor daﬁ%‘%uv?ﬁ' Fh t%g T e)s(%nf @iggv%nét?ﬁ%ﬁgt!tch@ %ES%E?R&%W&@%&WT\WEW ON may
be usedglyenls.tiig aleabatspiiaMoring agens.qirpsasyalives ecolirivg agents;prrcalrisns swdhyasan niTOR
kinase dapmadenbaR! Mk Slstijntee " LABSELALSARD
proliferative g:lillt‘;geétsésf " {snclhugg , gﬁ?%ﬁ%ﬁntsr’ gatnrulﬁg-g@g 5? @?’ 'g?o | Fs(’a_'rggltB %r\%
di seasedisintageatingiaggnisanddhe likend the ¢ase of erakseliyl praparghienscivitls thesspdiderakt ed wi t h
pat hol ogj ; Sl | ) SR g ' e cancers
Pesoci af SHAGIRHE Do BRRer PRGN préhdiafin! Bhedd of Bl egie b0 Sl |
cel | | uadministietion, takietd aad capgulesdapiesent g mopl advapiaueens, oralsiespaeiyRit form B
cel I 1y pRA0EPcast Yol BrirfHacE @G FLarridts 8RS bbviously employed. Pharmaceutical
compositions comprising a catalytic PI3K/ mTOR inhibitor compound of formula (I) and most
preferably Compound A, in association with at least one pharmaceutically acceptable carrier
may be manufactured in a conventional manner by mixing with a pharmaceutically

acceptable carrier.

Liquid form preparations comprise solutions, suspensions, and emulsions. Liquid
compositions can be formulated in solution by dissolving the active component in water and
adding suitable colorants, flavoring agents, stabilizers, and thickening agents as desired.
Aqueous suspensions for oral use can be made by dispersing the finely divided active
component in water together with a viscous material such as natural synthetic gums, resins,

methyl cellulose, and other suspending agents known to the pharmaceutical formulation art.

In particular, any amount of each of the combination partner of the COMBINATION
OF THE INVENTION may be administered simultaneously or sequentially and in any order,
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cancer, renal cell carcinoma, gastric tunors, neuroendocrine tunors,

| ynphonas and prostate cancer. Preferred mlOR ki nase dependent
proliferavoveldisgmases are breast, glioblastonmas, non smariuse@liios4saag
cancer, endonetrial cancer, multiple nyel oma, and non-Hodgkin's B cell

| ynphoma. Furt her exanples of proliferative diseases are for

I nst an%dﬁﬁ@b%gﬁen@%b?ﬁ@%mﬁ i¥ed s%?ér‘éiéﬂ?&nasog fifddofbfHdRon ke giney. |iver,
adrenal gl and, adder, " stonmach, ovarles, colon, rectum pancreas, |ung
(e.g., S¥ampiarthe melbpd of pieyeriing®s treatinghal oTREIR kinase dependientgkolifersti®- cel |

| YN0 Hseat@GhbaRaiRg 1d Wlifleftion? Haf ABRprigk (iPRIRARERMRS: of B Sdrlifiadipe] Oma or of

gastric gastrointestinal cancer, especially colon carcinoma or col orectal
adenongPadihen(a) ifire @fpharpacrytiRalbipgcertalkle salhfospiandr(ieddniinipteationadf iaf er at i on,
PSOr i aSinsahidXdii I i LeLl | asi | asi a
b “epi Lo of plfer R 2o 3% pRarrRRLAGF el ibte SuTEE ARlifneBuE8P

| n one seAvetiateintanytaiderpindgintit amewdsitfreferabdyl intspsergisticalie efisdive fanmmunts,

phar maceut:i gal i i i i ( f la (1) or
U S Ety & MABRALAG HOLIU S REREN Tt s TR P el T ol o or
sol vat éndividyal gpmbiaation pariners ofdhe CQIMBINATIONQHT TIHEMENTION biayde conpound
and optj j I or the

Cr eat e iaptotecopafa) aCfe AR fig Suflais bohn S SFRLARL By ERIMIBIY B 1o

ki nase divgiesheresingleearhbinationtforms. ffudberswre the teginrfatdhimisteimgdalsd of formula (1)

W Co ShearPIe i e o B RS HartBe Al BRI A5 hout 5 o

about ZpHbingtion phitrartassech.daihé insthotisvention is thereiorettb be ueddrstbiodmat , t he

o . . . ; oal nati whi ch
Corpr | SESHERS P Shlhns kP shlifiatidstoth B RAMdREIRN Pafeln s, o " ¢
phar macedministering” isde dptintbipestsdiaccordingly. Rydnexttee trms dhilyatoset éreoephsseand ( b)
at Ieaqﬁe ﬁ%uﬁtldf‘ﬂ?et ﬁai\é@g lﬁ%b‘ir&lﬂbﬁ)Pgﬁﬁerggﬂgl%%%?%ﬂgw819 ?’!;llEy at |east one

pharmaceutically acce e carrre or e of medi canent for
t he tr dNVENAION rasmeparaiely ehditiéreat fimed ddrimgabé ceurse stthempy paconcurreatly iy a mMIOR

ki nase glepender i ferativ i nerein.the conpaound,.of forpula (1)
is adm'cﬂ?st ergs(r'ﬁ gtle([;&%es%n@j@@s’ ?ﬂ’q‘r@%’%ﬁ Fll"eréoéﬂaﬂ t%ﬁr %%\{Hi:?n B%F\?eaé’ﬁougggut 1
nM t o asbecified d@ingMnyr24atvoinperdacox10- 8 t o about 9.5 x10-6Mdl e/ kg or about 3
to about 315 ngy/ subject per daily dose. _ I n anot her aspect, the
bresent | oV Sl HoRIeQsdas ofe AL Gl SBHIAAGE oRfRNER1A .

proli fe(;r&;tnla\é{e)’.\m,ors\&gse conprising admnistering (af’ IR erapeutically

ef fecti F AHEINNENTHON fmdyoramudepehitingen the partitdarcongrendof , or a
phar ma j ; - | 1y o0r e or. SO L. , and (b)
B her Aar sl ERBRAA SniBic, il pBe W A ReBlichCnEBoPalibTbER -

i nhi bi teatesotheceneritaabithepondtion bging trebtedsThusntheptoaagmginércafithy accept abl e
o admos N T O et e Srah B TR e B kBl about”

9. 5x 10-®ludingathe ueute obacmidisgatityl aickipe senailaod hegaticdurdion bf Biefpatigrit. Aubj ect per
cor! nafy oo Sopysigortahalg sk fhochi BeERERha bPACE 8 BT Per cor
or a pleaawatefiihe siapleyactiveivpredisints reglirgd torallaviaigdeamnterar agestihe praghesseof , and
(b) at [ i AT Lahl bi Mo > . .t he group
3: ﬁ%%{‘ﬁ;ﬂi%ﬁi%&%ﬁ#&@gﬁgb@ﬁhﬁg%f?%ea&g{aﬂi}#3@& AEMETFEIEhT o
such agherangethatiie IRODAONYYt taality Te@uires ch rEgivendlased sn (haFkialiss 8f - 8669)
or a phar i.cal Ly ace t thereof, and optionally at |east one
phar m%g{ﬂ\{éﬁﬁgﬂéﬁffﬁgc%%ég?@@?@%gg?eﬁisg%' wherein the conmpound of fornmula (I) is
adm nistered to a subject in need thereof in an anmobunt between about 1 nM
to about 100 nM or about 9.5x10-8 to about 9.5 x10-6Ml e/ kg or about 3 to
about 315 ny/ subject per daily dose for sinultaneous, separate or

sequenti al  y$8noth& entbiiirhe R AhEBE i B Ak i In a
further aspectﬁf% he epres__'ent i nvent P@énn %@&qs(fgﬁﬂdf taﬂ%)g&?gﬁ?%rovi ng

ef f i ca®PamraceHical exapoRition compasT R & Feraraundes) &arawla (Dpard (H) et ashanedi seases
by _admialsibd hTGR(Minifor COMpBLLY - ereof, or a
phar mageuti cally alcclelptrabﬁg sa togé%wﬁep\é/ﬂwhbngtrr&a%%ng?og&g \%%@E? re’JrKSe}of, and (b)
at | east one allosteric mIOR inhibitor conpound and optionally at |east one
pharmaceutically acceptable carrier to a subject in need thereof, wherein

t he conpound of fornula (1) is admnisytered to a subject in need thereof in
an anmount between about 1 nMto about 100 nM or about 9.5x108 to about 9.5
x10- 6Mol e/ kg or about 3 to about 315 ngy/ subject per daily dose.



In a further aspect, the present invention provides a pharnaceuti cal
conbi nation for adm nistration to humans conprising (a) a conpound of
formul a (WP 20r2/@7t7aut omrer t hereof, or a pharmaceuti cal | pyCaaseqtabisas sal t,
or a hydrate or solvate thereof, as described above, at about 0.31%to
about 31% about 1.6%to about 24.49% about 2.5%to about 19.4% or about

5. O%to I ¢ t | east
one all o@@%ﬁ%&%ﬁlm I nkslft Eﬁt%%‘@peoé%%@grig?&g% @ %’mgﬁg?{(% % 100%
about osu!%%rtraﬁed\ﬁmrzgﬁlzmmpbﬁtwsg@QqutdmgsamaaoBfMg%bcwbout 0. 006%

to abou % r r
f or mul ag (5 51)(559&%%0%125’{;%%{@ Mb@lk@r??lag&?ogs@ b% oﬂgf%lgﬁc P?erccﬁﬂ?@#%dand t he
al | ost efheserfiretrRctions wil explaip dhgeiaihthe; @Smsfé@mn helwdhe cembivatidn istieb&l D. | n
the nnsgd,ﬁ,;,g{e%cg ed enbodi ment, the conpound of fornula (1) is Conpound A
osed at about 30%of the MD and the allosteric mrOR inhi bitor
corrpound is everolinms (RA0001) dosed at 5.6%of the MD. The MD
corresponds henerpmbedispent the dwentian pertaing teiarddt of Ivatts cempiiginggdven wi t hout
U”accepﬁﬁéﬂn@céﬁtﬂgl &hisisn c+ﬁmph§nd‘b51lﬁ:pguﬁ afii bt Fegﬁasee{ll&tgﬁc RRBRTD. For

i nstance D can suitab mned 1n a study including a
dose es'@b‘b!i@ﬁ WW”@:M@@C&W@‘@@NMWM tagethsx With insgryctiong hewtter ni nat i on

of bi ol QéhirR étha?g»Sth'@acEQ i BSRBoARBPE whENH CompOLhnd A ls@oﬂﬂﬁst@fé&e{gtﬁbm the

i nventi on, ent Invenfion pertains to a pharnaceutica i nation,
such asSlK’JQ}‘ém&%dhﬁfﬁ@fpjalﬁatﬁmﬂnbbetﬂephabwﬁdem\ﬂ iQ:@bOthéﬁQ)mM of afyout aéw‘tﬁl si ng

(a) a cogppdnd. smﬂmgmkg c{r'a)oo éb%?.lt @'f&ln 673 %gﬁeraéidllgﬁbgé'

i nhi bi tor conpound an t ona east maceut | calfh accept abl e
car ri eringtoyctionsyilltexplainin detad tag @nsmg)ﬁegmmw ihalcouwatloim isgarbei cuI ar for the
t r eat meginipfstedty. memmel i an target of rapanycin (nmTOR) kinase dependent
proliferative di seases, wherein the conpound of formula (1) is adm nistered
to a subject_in need thereof in an anount between about 1 nMto about 100
nM or about Bheresentinyeptirsufurtherprevidessaspramescial paghnggtcompriginglas @cti@l5 ny/

subj ect; conpound of
. JmJ a|n r%f:;eﬁgd %@Nﬁl‘&?ﬁﬁ I_O£Q4(2F(T:I);1_E m\élfflgf\l‘?forg%ﬁwe?mﬁ’msﬁﬁ&bnswfe nmp

0x0- 8- gtinHianeeLs.- Sﬁl?a@t%mcﬁqqy@ﬁtdﬂ v in the selpyioh pragressiopor tiehtergng obr opi on

itrile 400 salt. In a further
enbodi rréént tﬁlgg?:egarrep%mé tgpfr g Itrlr\;lﬁsala&%%g i s 8-(6-nethoxy-pyridin-3-yl)-3-

nmet hyl - 1- (4 _PI perazin-1-yl1l-3-trifluoronethyl-phenyl)-1, 3-di hydro-im dazo[ 4,
5- c] qui nol i nLhe tohewipgExpppies iliggtrate the inventign geseriber @bowsittryi aremet, of t he

pr esenthdv.veo@nt.rxt&ﬁuedttbeﬁmﬁltﬂ@&o%'o@tﬂ@TQEsﬁueh'.rbéﬁm f%%gﬂ&;dié eﬁgétg;;hﬁg from

t he group consisting of RAD rapamycin (siroli rrus erivati ves/anal ogs
t her eof Pr@i@RCRHicahrembinatipR of the Presenbinyentionican asodedaterminast hyrjker test

(AP23573641s RRGWH adSuch 1B PERSSHEiIRRY ih heSriiRingRke sal t thereof.
Particularly preferred allosteric miOR i nhibitor conpounds in accordance

with the present invention is everolinus.

Example 1

Material and Methods

The cell lines used in this study were purchased from American Type Cell Collection,
including non small cell lung cancer cell line NCI-H23 (which carries both KRAS and LKB1
mutations), endometrial tumor cell lines MFE 296 (which carries both PIK3CA and PTEN
mutations) and AN 3CA (which carries both FGFR2 and PTEN mutations), Multiple Myeloma
cell lines KMS 11 (which carries FGFR3 mutations)and RPMI 8226, Non-Hodgkin’s B cell
lymphoma line GA-10. All the cell lines were cultured at 37°C in a 5% CO2 incubator in
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In a preferred enbodi nent of the present invention, the conmpound of formula
(1) is 2-

met hyl - 2% (28t2matr 11§l - 2- oxo- 8- qui nol i n- 3-y1- 2, 3- di hydr o- iPeTds2a(14563€] qui nol
in-1-yl)-phenyl F propionitrile (Conmpound A) or its nonotosylate salt and
the allosteric nTOR inhibitor conpound is everolinus (RADOO1). The
phar maogpi| $6do ATEROFI-DTNF nfdldiaCIMYISAEAS with 1@9%&1@8&9& LR é'ﬁﬁn@i@sem
invention can be tested in clinical studies. Suitable clinical studies my
be, fordldREM}H A BpsAdiLBRIIUValbse escal ation studies in patients with
proliferative diseases. Such studies prove in particular the synergi sm of

the active ¢é79PRﬂif&B¥l§n Qfssbﬁe CSNVRIMT WA EErnTiREd b%%qurﬂg celtA8r ,Qﬂﬁef i cial

effects, ee}rp? nerglﬁJ proliferative di seases ma et erm ned
di r ect 16PN} Hﬂ@ﬂh é@ruﬁo@ lgimipegosat Gell Miabilitydssen (Rip@eaad@i58® such to a
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all possible concentratlons the combmatlon studies were conducted with a “dose matrix”,
where a combination is tested in all possible permutations of serially-diluted everolimus and
Compound A single agent doses, in all combination assays, compounds were applied

simultaneously. Single agent dose responding curves, ICs, ICq, and the Synergy are all

39



In preparing the conpositions for oral dosage form any typical

phar maceuti cal acceptable carriers or excipients nay be added to the
conponentwoabi1dig776onposi ti on, whi ch can be solid or |i ®airais28alos4$3¢ or m
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all eviate, counter or arrest the progress of the condition. Optinal

preci sion in achieving concentration of the active ingredients wthin the
range that yields efficacy without toxicity requires a reginmen based on the
kinetics of the active ingredients' availability to target sites. In
anot her enbodi ment, the invention pergoains to a kit of parts conprising a
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(b) at | east one allosteric mIOR inhibitor conmpound together with
instructions how to adm ni ster that pharmaceutical conposition, wherein
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In one enbodi nent, the invention pertains to a kit of parts conprising a
phar maceuti cal conposition conprising Conpound A and at | east one

al | ost er iwOrERQR47TRI bi t or conpound, preferably everol i NRET(URRIA03536
together with instructions how to adm ni ster that pharmaceuti cal
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reader .
control); everolimus only displaced a minor growth inhibitory effect on cell proliferation as a

single agent, never achieved an I1Cso, and Ayax = 0.3. Concomitant everolimus/Compound A
treatment has dramatically enhanced the inhibitory effect compared to both everolimus at all
doses (5nM-1.2uM or 0.042-10.08nMolar/kg, or 2.82-676.44mg/person) and sub-optimal
doses of Compound A (5nM-78nM, or 0.47-7.44nMolar/kg, or 15.68-244.62mg/person), at
higher Compound A concentrations (156nM-1.2uM, or 14.88-114.50nMolar/kg, or 489.24-
3763.44mg/person), the combination did not exhibit any additional benefit compare to
Compound A single agent treatments. This. pattern is highly similar to the synergy pattern of
p4EBP1 inhibition: the areas of combination benefit almost overlap with each other,
indicating that the synergistic inhibition of p4EBP1 is at least part (if not all) of the underlying
mechanism for the observed synergy on growth inhibition. And as discussed above, this
combination benefit should be categorized as “dose sparing” for Compound A rather than

“overall effect boosting™: as little as 5nM of everolimus can achieve an 8-fold reduction on
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Aut omat ed i magi ng assay (or High-content assay) for pS6 S2401244 and p4EBP1
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t he conbi nation did not exhibit any additional benefit conpare to Conpound
A single agent treatnents when the nmaxi mum effect has been reached. Based
on this paoOterx4717he synergy effect observed can be cl agsirfised1as453edose
sparing” for Conmpound A rather than "overall effect boosting": as little
as 5nM of everolinus can shift the 1C90 for Conpound A from 80nMto 5nM
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(1C50=80 nM Amax=0.7), and everolinmus had only a mnor growh inhibitory
effect as a single agent (1C50>1pM and Amax = 0.3); however, addition of
everolimus to | ow dose Conpound A (1-43%2nM or 0.095-5.91nMl ar/ kg, or
3.14-194. 44ny/ person) was able to significantly boost Conpound A s
antiproliferative effect to an extend that is conparable to high dose
Compound A (250nM 1pM or 23.85-95.41nMol ar/ kg, or 784.05-3136. 20ny/ person),
conbi nat| on at sub nanorml ar armunt (16pM 250pM Corrpound A or hi gher dose
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p4EBP1 signal: The effect of single agent and concom tant

everol i mus/ Conpound A treatnent on the p4EBPl signal was eval uated using

t he hi gh worbexiu7p4EBPL1 T37/46 assay descri bed above. TireTamskéig/ossse pl at ed
at 4000 cells/well in 384 well plates in duplicates, and treated with
corrpound for 18 hrs before the neasurenent (Figure 7). Simlar to the "dose
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of Conpound A (16pM 16nM or 0.0015-14%3nMol ar/ kg, or
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5.92-95. 42nMol ar/ kg, or 194.44- 3136. 20ny/ person), the conbination did not
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Cell Proliferation: The effect of single agent and concom t ant

everol i mus/ Conpound A treatnent on cell proliferation was eval uated using
the cel |l woter2/ghtw (CTG assay descri bed above. The celPC3/usesia/opisaé ed at
50000 cells/well in 96 well plates in triplicate, and treated vvlth conpound
for 72 hrs prior to the neasurenent (Figure 10). The follow ng "dose
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(125nM 1pM or 11.93-95. 42n|\/b| ar/kg, or 392 03 3136. 20ng/subj ect) t he
conbi nation did not exhibit any additional benefit conpare to Conpound A
single agent treatnments. The synergy 4mttern here again, suggested a dose
sparing nodel that trace anount of (subnanonolar) of everolinus was able to
significantly reduce the full effective dose amount of Conpound A (from
>125nM to 16-62nM . Summary and Di scussion: The antiproliferative
effect of ever ol i nus and Corrpound A conbl nat| ons were eval uat ed in six cell
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Exanpl e 2 The effect of single agent and concom t ant _

everol i mus/ Conpound A treatnent on cell proliferation was evaluated in

SK- BR3 HuwaroBraasts Cancer cells using the cell titer gPOWUSANEN5436ay
descri bed above. The cells were plated at 2000 cells/well in 96 well plates
in triplicates, and treated with conpound for 72 hrs prior to the
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<0.50). "Concomtant ev oun rea | nh| bitory
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doses ,g&gmg L1320 B 0@\@ hifted the G50 for Conpound A from about
60nM tgé%s I owwagrdﬁhﬁiM At %1el\f® Compound A concentrations (120nM 2pM,

t he conbi nation did not exhi b|t any additional benefit conpare to Conpound

A singl The synergy pattern here again, suggested a dose
spari ng&n@gﬁw ?{!,%P?% {?ose everolinmus was able to significantly reduce the

full eff ect'ﬁheealﬁpmdiferawgeffeét dfewgrolimds And CbmlpbﬂlﬂﬂAMbMInaﬁ&IﬁWere VO

(zzgrln?)/r 04&2@? %TA Q&%@ﬂ”\&sf%ﬁ Qar%u% t@éue ﬂneagg é:r?yu i graent genetic aﬁleratlons
strong synergy was found in all cell lines tested with a similar pattern: everolimus was able

to enhance the potency of Compound A by 5-100 fold depends on the cell types and the
absolute level of enhancement depends on the differences between the maximum efficacies
of Compound A and everolimus. Only trace amounts of everolimus (pM- nM) is needed to
synergize with low dose Compound A (nM). Evaluation of the combination effect on p4EBP1
reduction, a key readout for mTORC1 function identified overlapping area of synergy with
the antiproliferative analysis, suggesting that the combination benefit is at least partially
contributed by the synergistic inhibition of elF4E regulated cap dependent translation
pathway. Clinically, combining a fixed low dose of everolimus with an optimal low dose
Compound A to achieve complete inhibition of mMTORC1 (super mTORC1 inhibitor) should
be a very attractive option. Compared to using Compound A as a single agent at high dose
to achieve the same goal, such combination will provide the same extent of mTORC1
inhibition while avoiding the potential drug bio-availability issue of Compound A and possible
off-target toxicity that might be associated with Compound A high dose .
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a) a compound of fornmula (1) wherein Rl is naphthyl or phenyl wherein said
phenyl is substituted by one or two substituents independently sel ected
from t he woaor/@omnsi sting of Hal ogen; | ower al kyl unsub®Cirtusted/ 04536
substituted by hal ogen, cyano, im dazolyl or triazolyl; cycloal kyl; am no
substituted by one or two substituents independently selected fromthe
group g8hshsikiong of lower al kyl, lower alkyl sulfonyl, |ower alkoxy and

| ower al koxy | ower al kyl am no; plpera2|nyl unsubstituted or substit uted by
one or two sUesaffectiefsingle agrnendeondomitant exsrelithus/Compdunddy tregimeohen st i ng of

: 8&; ZdleE }‘?Ii?%?%%ld %e@?d&%’dr @;ﬁ(ﬁ Qﬁ’él n%n%@a&yqafr\%lall %I@ﬁgmg tf?é’\@e@ tﬁ%oxy
| ower aglqu (CTGRassay dpsaribeg kbeives El' be cellawere piated aib%IIGthgeﬂdWelby: Iavelglates cyano,
| over ol (giicate s el onflifl 1 72 BRGNS b GeepS {Be 1ibibg) . ™
qui nol |dm>,‘3B matdy sverotimus B dases2%s20000Mdd 16pMhEabmgeund AjB dmseaQXn&lM taor phenyl
substi t&L&A w4 LRpRIK ComBBunbih A¥E 0ARRY %rconéérﬁlga(ﬁgn-dgpér‘l%egt Rhibition of cell

growth, and at high concentration, (ICso about 31nM, Ay« = 0.67); everolimus as a single

agent is also efficacious (Amax = 0.50, IC59<15nM). Concomitant everolimus/Compound A

treatment enhanced the inhibitory effect compared to both everolimus at all doses (15nM-

2uM) and sub-optimal doses of Compound A (15nM-60nM), shifted the ICs, for Compound A

from about 31nM to as low as <15nM. At higher Compound A concentrations (120nM-2uM),

the combination did not exhibit any additional benefit compare to Compound A single agent

treatments. The synergy pattern here again, suggests a dose sparing model that low dose

everolimus is able to significantly reduce the full effective dose range of Compound A (from

120nM to <15nM).

Example 3

The effect of single agent and concomitant everolimus/Compound A treatment on cell
proliferation was evaluated in MDA-MB-361 Human Breast Cancer cells using the cell titer
glow (CTG) assay described above. The cells were plated at 2000 cells/well in 96 well plates
in triplicates, and treated with compound for 72 hrs prior to the measurement. The following
“‘dose matrix”, everolimus: 8 dose, 2X, 2000nM to 15nM, Compound A: 8 dose, 2X, 2uM to
15nM, was applied. Compound A alone caused a concentration-dependent inhibition of cell
growth, and at high concentration, (ICs, about 60nM, A« = 0.81); everolimus as a single
agent is not highly efficacious (Anax <0.50). Concomitant everolimus/Compound A treatment
enhanced the inhibitory effect compared to both everolimus at all doses (15nM-2uM) and
sub-optimal doses of Compound A (15nM-60nM), shifted the I1Cs, for Compound A from
about 60nM to as low as <15nM. At higher Compound A concentrations (120nM-2uM), the
combination did not exhibit any additional benefit compare to Compound A single agent
treatments. The synergy pattern here again, suggested a dose sparing model that low dose
everolimus was able to significantly reduce the full effective dose range of Compound A
(from 120nM to <15nM).
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R6 is oxido; wth the proviso that if n=1, the N-atom bearing the radical
R6 has a positive charge; R7 is hydrogen or am no; or a tautoner thereof,
or a pharwacewisecnsly acceptable salt, or a hydrate or eolrust@ivbesseof, and
b) at least one allosteric nmlOR inhibitor conpound, and optionally at |east
one pharmaceutically acceptable carrier, for use in the treatnment of a
proliferative di sease, wherein the conpound of forrmula (1) is adm nistered
to a subjamas: i n need thereof in an anobunt between about 1 nMto about 100
nM or about 9.5x10-8 to about 9.5 x10-6Ml e/ kg or about 3 to about 315 ny/
subj ect , per ,daily dose. 2 . A pharmaceutical conbination of claim1 wherein
the compound pg?r ?fFHﬁﬁaécwﬁ?'“P npcomprising: . o .
net hyl - 2-[ 4- (3- met hyl - 2- oxo- 8- qui nol i n- 3-y1- 2, 3-di hydro-i m dazo[ 4, 5- c] qui no
|'in-1-y1) - pheaybinpopmdefiformuia il e (Compound A) and its nonotosylate salt.
3. A pharmaceutical conbination of claim1l wherein the conpound of formnula
) is 8-(6-
Em)et hoxy- éyri di n-3-y1)-3-net hyl - 1- (4- pi perazi n-1-y1-3-trifl uoronet hyl - pheny
| )-1, 3-di hydr oi m dazo[ 4, 5- c] qui nol i n-2-one (Conpound B).

R4 N\ R3

R, (),

wherein

Ry is naphthyl or phenyl wherein said phenyl is substituted by one or two substituents
independently selected from the group consisting of Halogen; lower alkyl unsubstituted or
substituted by halogen, cyano, imidazoly! or triazolyl; cycloalkyl; amino substituted by one or
two substituents independently selected from the group consisting of lower alkyl, lower alky!
sulfonyl, lower alkoxy and lower alkoxy lower alkylamino; piperazinyl unsubstituted or
substituted by one or two substituents independently selected from the group consisting of
lower alkyl and lower alkyl sulfonyl; 2-oxo-pyrrolidinyl; lower alkoxy lower alkyl; imidazolyi;
pyrazolyl; and triazolyl;

R,is OorS;

Rs is lower alkyl;

R4 is pyridyl unsubstituted or substituted by halogen, cyano, lower alkyl, lower alkoxy or
piperazinyl unsubstituted or substituted by lower alkyl; pyrimidinyl unsubstituted or

substituted by lower alkoxy; quinolinyl unsubstituted or substituted by halogen;

quinoxalinyl; or phenyl substituted with alkoxy
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4. A pharmaceutical conbination according to any one of clains 1 to 3
wherein the allosteric nnTOR i nhibitor conmpound is selected from RAD
rapanmyci rwQ0r204rmmas) and derivatives/ anal ogs thereof s®BCH/US2018084564 i mus
(or RADOO1); CCl-779 and Deferolinms (AP23573/ MK-8669). 5. A
pharmaceuti cal conbination of claim4, wherein the allosteric nTOR

I nhi bitor conpound is everolinms (RADOO1) which is admnistered to a

subj ect_in need thereof in an anmobunt between adm nistered from about 0.001
nMto disdahydregden ANNAegem; om about 8. 5x10- WD 2012/ 047775PCT/ US2011/ 054536
12 Mole/ kg to about 1.5 x le Mol e/ kg, or from about 0.00056 ng/subject to
about 10 ng/subject per daily dose. 6. A pharnaceutical conbination of
claim MNis&rein the proliferative disease is an nTOR ki nase dependent
proliferative di sease.

Rs is oxido;
with the proviso that if n=1, the N-atom bearing the radical R¢ has a positive charge;
R; is hydrogen or amino;

or a tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof,

and

b) at least one allosteric mTOR inhibitor compound, and optionally at least one
pharmaceutically acceptable carrier, for use in the treatment of a proliferative disease,
wherein the compound of formula (1) is administered to a subject in need thereof in an
amount between about 1 nM to about 100 nM or about 9.5x10° to about 9.5 x10°® Mole/kg
or about 3 to about 315 mg/ subject per daily dose.

2. A pharmaceutical combination of claim 1 wherein the compound of formula (1) is 2-
methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
propionitrile (Compound A) and its monotosylate salt.

3. A pharmaceutical combination of claim 1 wherein the compound of formula (1) is 8-(6-
methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1, 3-dihydro-
imidazo[4,5-c]quinolin-2-one (Compound B).

4. A pharmaceutical combination according to any one of claims 1 to 3 wherein the
allosteric mTOR inhibitor compound is selected from RAD rapamycin (sirolimus) and
derivatives/analogs thereof such as everolimus (or RAD001); CCI-779 and Deferolimus (AP-
23573/MK-8669).

5. A pharmaceutical combination of claim 4, wherein the allosteric mTOR inhibitor
compound is everolimus (RADO01) which is administered to a subject in need thereof in an

amount between administered from about 0.001 nM to about 17.8 nM or from about 8.5x10
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7. A pharnmaceutical conbination of claim1, wherein the proliferative

di sease is a benign or malignant tunor, carcinoma of the brain, kidney,

| i ver, aoweral2/ghrwad, bl adder, stomach, ovari es, polon,PC@ﬂmuwmmmﬁacreas,
lung (e.g., non small cell lung cancer), endonetrial, non-Hodgkin's B-cel

| ynphoma, vagi na or thyroid, sarcomm, glioblastomas, nultiple nyeloma or or

gastri c”gaaéﬂkglt@b@@nnr@* 16BReRTkg, 8FREMI ABbLYD. §@i5€r}n§/§f1l§]ﬁ&qg§b&5 160! or ect al
adenona_or f the neck and head, an epi dermal “hyperproliferation,

psor i asr'@/s“%l‘e(?g?%ft daily,go%& pl asi a, neuroendi cri ne, a neopl asia, a neoplasia
of epithelial character, |ynphomas, a nmanmmary carC| noma or a |l eukem a. 8.
Use of pharmaceuti cal combi nation conprisin a) a co _ound_of forml a
(1) wher ei 1 PRAMaceyticah eeppingtionpfciaim hwwbeisimt §a>r<ajlf6p'a isqasedsti t ut ed by

one or MPORkikadd depeRtisntiprslipiandeditdasesel ected fromthe group consisting of
Hal ogen; |ower alkyl unsubstituted or substituted by hal ogen, cyano,

I m dazolyl or triazolyl; cycloal kyl; am no substituted by one or two

substitpenta phafﬁmenﬁ’@ln&érﬁbnﬁ%&%f%uﬁr10Whér‘%ﬁu fBE QHIlirr '&éé 8 ,é% ey
i

al kyl, Iower al k sul fonyl , | ower al koxy wer al
al kyl anfP82952p H’Br rﬁ%rcwmmefsthetbtﬂ"aadqdﬂeyslty@étadtmmég!aw txm@leorstqmach

bstit RSIAGIR I f wer
Syl E?Fiﬁ“’ﬁl A Rt R €50 o hafoslfIBMPoaRan ShddHbAN ndltie,

al kyl ; FRfgkin e Bygell ynyghopen vegina o Ypiesiz s8pema, @haiagomas, multiple myeloma or

or gastric gastrointestinal cancer, especially colon carcinoma or colorectal adenoma or a
tumor of the neck and head, an epidermal hyperproliferation, psoriasis, prostate
hyperplasia, neuroendicrine, a neoplasia, a neoplasia of epithelial character, lymphomas, a
mammary carcinoma or a leukemia.

8. Use of a pharmaceutical combination comprising:

a) a compound of formula (1)

R, (),

wherein

R1 is naphthyl or phenyl wherein said phenyl is substituted by one or two substituents
independently selected from the group consisting of Halogen; lower alky! unsubstituted or
substituted by halogen, cyano, imidazoly! or triazolyl; cycloalkyl; amino su‘bstituted by one or
two substituents independently selected from the group consisting of lower alkyl, lower alkyl
sulfonyl, lower alkoxy and lower alkoxy lower alkylamino; piperaziny! unsubstituted or
substituted by one or two substituents independently selected from the group consisting of
lower alkyl and lower alkyl sulfonyl; 2-oxo-pyrrolidinyl; lower alkoxy lower alkyl; imidazolyl;
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pyrazolyl; and triazolyl; R2 iSO or S; R3is lower alkyl; R4 is pyridyl
unsubstituted or substituted by hal ogen, cyano, |ower alkyl, |ower alkoxy
or pi per agonyl2/unyabstituted or substituted by | ower al Ryirjuspymiosdsdé nyl
unsubstituted or substituted by |ower al koxy; quinolinyl unsubstituted or
substituted by hal ogen; quinoxalinyl; or phenyl substituted with alkoxy Rs
I s hydr pglafoll aktpdrigeiyl; n is 0 or 1; R6 is oxido; with the proviso that if
n=1, the N-atom bearing the radical R6 has a positive charge; R7 is

hydr ogen or am no;

R,isOorS;
Rs is lower alkyi;

R4 is pyridyl unsubstituted or substituted by halogen, cyano, lower alkyl, lower alkoxy or
piperazinyl unsubstituted or substituted by lower alkyl; pyrimidinyl unsubstituted or
substituted by lower alkoxy; quinolinyl unsubstituted or substituted by halogen;
quinoxalinyl; or phenyl substituted with alkoxy

Rs is hydrogen or halogen;

nis0Oor1;

Re is oxido;

with the proviso that if n=1, the N-atom bearing the radical R has a positive charge;
R7 is hydrogen or amino;

or a tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof

1

and

b) at least one allosteric mTOR inhibitor compound, and optionally at least one
pharmaceutically acceptable carrier, for the manufacture of a medicament for the treatment
and prevention of a target of mTOR kinase dependent proliferative diseases, wherein the
compound of formula (1) is administered to a subject in need thereof in an amount between
about 1 nM to about 100 nM or about 9.5x10°® to about 9.5 x10® Mole/kg or about 3 to
about 315 mg/ subject per daily dose.

9. Use according to claim 8 wherein the compound of formula (1) is 2-methyl-2-[4-(3-

methyl-2-o0xo0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile
(Compound A) and its monotosylate salt.
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or a tautoner thereof, or a pharmaceutically acceptable salt, or a hydrate
or solvate thereof, and b) at least one allosteric mMIOR inhibitor
conmpound,weandi2g@ri’enal |y at | east one pharmaceutical |y &ctasta@ablossssarrier,
for the manufacture of a medi canent for the treatnment and prevention of a
target of niTOR ki nase dependent proliferative di seases, wherein the

compounth of uésdeitdind tolcidish AU BIntheLafipb tcroriRiLRFD) E%(ggﬁ%hagﬁﬁﬁ In an

amount between about to about 100 nM or £, 5
x10- 6 Mo é@ﬁg“@hylab@uﬁlpgaz'a Tagcdrifligrsmatiyl-ghasybdis-gbydradmnidazeldde. 9. Use
accor di §)quih8linc2-8hdén 8 wherein the conmpound of formula (1) is

2- et hyl - 244- (3

net hyl - 2- oxo- 8- qui nol i n- 3-y1- 2, 3-di hydro-i m dazo[ 4, 5- c] qui noI i n-1-y1)-pheny

|l -propjonitrile ound A) andlts nonot osyl ate sal t. Use
accgrd:o g tidseReserdl %N@Pﬁqﬁ'é'%%ﬂnw whereipthgid OR U‘hibgor is selected

8- ( 6- M&ﬁwwbbﬂlyaﬁéyé)lmas)@{dH&Néﬂ\[e@fdﬁblégé%rébf%u&‘ﬁa@e@érbl%&éo(opnm hyl - ph
enyl) 1%4§ S%ygro I m dazo ?w nol i n- 2-one 11. Use according to any
one of M8 Cl-¢79and ge HSORTMK-8689)bi tor is sel ected from RAD
rapanycin (sirolinmus) and der| vat | ves/ anal ogs t hereof such as everolinus
(or RADX)1)UseEdcortiny t@fbﬂalr@@ ahetdinine HildferdmTORMKhBRGBompoliRd isUse accordi ng

t I 8,. whe || osteric mIOR i nhibjtor conmpound i s everolinus
( (I;A(Isoglﬁm%'f'&ﬁ <F§b§8i)| 'éra@a“ff'%teé?dstaaj sbject i need dharerfinan ameualn amount

bet weerpeaigdmadhiiseded fr@rma@bgm 0@1 amo a%&tq 7863mufor #émBabdl §5xfgém about
rom about 0. 00056

8. 5x10 to about 1

ny/ subf@%’%goé it %%Mﬂ?&f@e@f frﬁ@rabeawg)g%@s@g/smgect/xo ghevtidceut i cal
conposirhpobjeéther daiyupsthe pharmaceutical conbination according to any one
of claims 1, 2, 3, 4 or 5.

13. A pharmaceutical composition comprising the pharmaceutical combination according to
any one of claims 1, 2, 3, 4 or 5.

- 14. A pharmaceutical combination comprising 2-methyl-2-[4-(3-methyl-2-0x0-8-quinolin-3-
yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile (Compound A) and an mTOR
inhibitor selected from the group consisting of RAD rapamycin (sirolimus) and
derivatives/analogs thereof such as everolimus (or RAD001); CCI-779 and Deferolimus (AP-
23573/MK-8669), wherein the active ingredients are present in each case in free form orin
the form of a pharmaceutically acceptable salt, and optionally at least one pharmaceutically
acceptable carrier, for simultaneous, separate or sequential use for the treatment of
instance benign or malignant tumor, carcinoma of the brain, kidney, liver, adrenal gland,
bladder, stomach, ovaries, colon, rectum, pancreas, lung (e.g., non small cell lung cancer),
endometrial, non-Hodgkin’s B-cell lymphoma, vagina or thyroid, sarcoma, glioblastomas,
multiple myeloma or or gastric gastrointestinal cancer, especially colon carcinoma or
colorectal adenoma or a tumor of the neck and head, an epidermal hyperproliferation,
psoriasis, prostate hyperplasia, neuroendicrine, a neoplasia, a neoplasia of epithelial
character, lymphomas, a mammary carcinoma or a leukemia, wherein Compound A is
administered to a subject in need thereof in an amount between about 1 nM to about 100
nM or about 9.5x107® to about 9.5 x10°® Mole/kg or about 3 to about 315 mg/ subject per
daily dose..
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14. A pharmaceutical cornbination conprising

2-met hyl-2-[4-(3-nmet hyl-2-oxo- 8- qui nol i n- 3-

y1l-2, 3- diwpdnr/i4mizdazol 4, 5- c] qui nol i n- 1-y1) - phenyl ypr opipamiuseéiias4s@onmpound
A) and an nTOR inhibitor selected fromthe group consisting of RAD
rapamycin (sirolimus) and derivatives/anal ogs thereof such as everolinnus
(or  RADROLN oighack( e RAmBRERY Phiddiind AFAAR/RY WReRAOME aiblighehitdie acti ve
ingredients ‘are present iIn eac case ree formor a

phar maceibitey gompoued issvatsilisus ARADOGH vhigit is edeninistered to eas:bjeotne need

phar mctﬁér%b?ﬁ'éﬂarﬁ&ﬁﬁ BEAIRLR atiR rﬂét@rred ffo?r{ aSoUT8! dod MiP IS boﬁ?f’f"é %Ma?r(}{om

sequential ‘use fgor the treatnent i nst ance beni gn or

car ci ncAheUbLB.5KHE - Biale/kg ta@bont (.5 X 1Q/eMO'e€69r efrfeam gbeutd, OQ@Eémm‘subjent tmach
ovari eSapagPh n s, lung (e.g., non small cell lung cancer),
endonet rlogP @ﬁ'g{lsruﬁf%gpﬁg Oggy%é{egl | | ynphoma, vagina or thyroid, sarcons,
gliobl astomas, nulti pI e nyeloma or or gastric gastrointesti naI cancer,

especi alf yA B6thes TerimproMimerfeacy of $iecteaaimenicnf rdargebef rapamyeir (WTORhe neck and
head, agnfRIdABERRNt Bmférrﬁrvg|dn§e‘§§@56rﬁﬂmsn{bsé’ hidRieting R &ﬂb"ﬂ'ﬁ]a? oh%BﬁPﬁéﬁfba
neuroendlcrlne a neopl asi a neopl asi a eplthg al aracte

| ynphor@@poanﬁamwyladapcaﬁmmgv tharqoém@rﬁr@rmwtleallu acoantehle dali of @

d t 1 nM
o abou RS of RetE VLR ard ol 158 oh SGInC QR T EpRPRIRED s8I
about JIESdigerealuwpersin thecomapuyd effeenula () Emdminipteadtacetubiectin neerbi nat i on
accor di tH&ebpm%ashﬁ%&@ WﬁetWé@ﬁ Sb8u tﬂw% L\O&g%b G ngdd?B R b0 %%Gﬁé’%”d IS

IS a

everol i mug nlnlste ect 1n nee ereof in
an anmoufi0 Moleleeer ahont ditsakqued1$ rrm/rsdm@weod@tyldqw to about 17.8 nMor from
about 8.5x10-12 Mole/kg to about 1.5 x 107 Ml e/ kg, or from about 0.00056
ng/ subj ect to about 10 ng/subject per daily dose. 16. A nethod for

i nproving efficacy of the treatnent of a target of rapamycin (niTOR) ki nase
dependent proliferative disease conprising adm nistering a conbination
conprising a conmpound of forrmula (I) or a tautoner thereof, or a

phar maceutical ly acceptable salt, or a hydrate or solvate thereof, and at

| east one allosteric mIOR inhibitor conpound to subject in need thereof,
wherein the conpound of forrmula (I) is admnistered to a subject in need

t hereof in an anount between about 1 nMto about 100 nM or about 9.5x10-8
to about 9.5 x10-6Ml e/ kg or about 3 to about 315 ny/ subject per daily
dose.
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