Case 54628A COVBI NATI ON OF A PHOSPHATI DYLI NOSI TOL- 3- KI NASE (Pl 3K) | NHI BI TOR
AND A MTOR INHI BI TOR Field of the Invention The present invention

rel ates twoaophasswceuti cal conbi nati on conprising a phesphmstedpsisansi t ol -
3-kinase (PI3K) inhibitor compound which is a 2-carboxam de cycl oam no urea
derivative or a pharmaceutically acceptable salt thereof and at |east one
manmal i an target of rapanycin (mMfOR) inhibitor or a pharmaceutically
acceptabl e salt thereof; a pharmaceutical conposition conpriGisag4826dh a
conbi nation; and the uses of such a conbination in the treatnent
proliferative diseases, nore specifically of manmmalian target of rapanycin
(MTOR) ki naseo@wmnﬂaonﬁAWHABmkgm@smbLm‘ KINASEI (RIBENINHIBITOR It has

been shown that nmanmalian targ T%%a] i NMIOR) i nhi bition can induce
upstreaminsulin-like growth fz‘i\{ NE ec %I??&(I G--1R) signaling resulting

in AKT activation in cancer cells. This phenomenon has been suggested to
play a role in the attenuation ofick&kldiRenfi§sPonses to mMrOR inhibition and
may attenuate_the clinical activity of miOR Inhibitors. |ncrease in pAKT
has for instaH®e PHRSER! fRYGAUPT FelaiEhr BxienRh@IMACEEigali FompiBatoRmsAMRiSI é‘l I
patients prﬁbsahd?h@lmesdm st:au@lyase N(ASK)i mttﬁowdohpa@mawmﬁm 591 4 -tarp®daRtide
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(A), as set forth herein and includin rrolidine-1 di car boxylic
acid 2- anf gemiingtionrp {fiptreatmenp projifesative iSPﬁeﬁdF‘@f-ePPQC'@HaHé?W?m@?'WIt?rge

pyri di n- 4othapdth@ibQnTDRY) kihagddependent Gisédsgéll y sel ective inhibitors of al pha
i sof orm of the phosphatidylinositol 3-kinase (PI3K). It has been
surprisingly discovered that the conbination of an effective anount of the
al pha-specific Pl 3K inhibitor Bagky Jof thoef Infemtioml a (A) with an effective
amount of at |east one mTOR inhibitor results in unexpected synergistic
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been found in accord W t esent |nvent| on that an al phai sof orm
speci fic BhdeyRaof GW'?%%FQ'%Y %61310&%95%0 14933%)10% nhi bi t or conpound of fornul a
(A) or a pharmaceutically acceptable salt thereof reduces or blocks the
phosphoryl at i lospitnaf naoeiouatre@meatfopéis fyproiféRtivertscbsd patents Aberereinaigs y, t he
present i ,Sing a
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present invention interact to strongly inhibit cell proliferation. This beneficial interaction



In one aspect, the present invention provides a pharmaceutical conbination
conprising a conpound of fornmula (A) or a pharnmaceutically acceptable salt
t her eof amd 2at2/l4emst one MIOR i nhi bitor or a pharmaceut ipcahisgoiaosspt abl e
salt thereof for use in treating or preventing an nTOR ki nase dependent

di sease. In a further aspect, the present invention provides the use
of a conpound of fornmula (A or a pharmaceutically acceptable salt thereof
and at | east one MIOR i nhibitor or a pharmaceutical |y acceptGask®46284

t hereof for the manufacture of a nedicament for the treatnent or prevention
of an mTOR ki nase dependent di sease. In further aspect the present
idnventCI i OnalpieVédlesorain m?do@d remfuurédﬁaéédn@ompomfderéemhg toth raaudmeﬂ thé siase
ependent e adn ni
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i nhibitor or a pharmaceutically acceptable salt thereof. In a
further aspect, the present inafmamoidbelpventiena conbi nati on of a conpound
of formula (A) and at | east one nTOR inhibitor selected fromthe group
consi sting of IRA Heapaoy Geén bshdmlaicdsmae)ncamdh terprashi ivestiontabogsalpizer eof
such as ey I i 79 Z ol i ABT578) ,
SARB43. aBERilh et SRR ek R o Bt BBkl <t P b oMU obf
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the active ingredientS are present in each case in free formor in the form
of a phar RRE®AEGUEE! FOMRIBRICPCABPEIGA §OMPAHBY BiFPTUIEYY §r ZPhar@aequticaiy

phar maceutdoepiably saic thepbadideat Gt drem TR inhbitdhor bPphediiBeutRapadcatRatds salt

sequent i a[ use for the treatnment of manmualian target of rapanycin (niTOR)

ki nase dep hdeént di seases. In a further aspect, the present
invention provides a nmethod to reduce or bl ock the phosphorylation and
activation of IARPrefgreaRpFpadirgnbitheecsReondefifaintip @d i the Bresent myertios dfpound  of
formul a (¢9)- F}Frolﬁilrf%hﬁﬁ B’Fé&r%iyll@a&diy aarﬁd“eepﬁameq]yssqzt ther8edo 10 -@mb@yin bl ooded
animal in tBEEd er enbodi ment, the present
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on acqui red phosphoryl ation and activation of AKT during treatnment with at
| east one nirORniarphéfeiredoemimdingenp iz maORButhilgtal inyheapresgnt mpérdion &l selectedr eof
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of formula (A rmaceut | cal B salt thereof
war m bl oot m Fﬁéq's'rp'ﬁmﬁe@@ ?Fﬁér@é@rm“mus (A T578|) @W? r?éFO’BYPHb@F ﬁam t he
present i avady dfFR50®)| @dfeslin@ (APRBI7BORIKEE69) ARL3IsAY, KU-POGH7DE BNRIIRE e di sease

Wth at | EREERoRS R S Tl AiadPos DR TR Rt RRck Y MbeBlife el ™
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phar maceu GoRt conprising admnistering a

conbi nat i gﬂﬁs%lgh%?ﬁg} ng RElrl?gsgdgSlé'ntdaJ.'trbgeg%;se 54628A formula (A) or a
pharmaceutical ly accept abl e salt t hereof and at | east one mMIOR i nhibitor or
a phar maceut i calRIfythes eensciafiedresent inyenbereRrpviges the weg thaicaraw Aimaled i n need

t hereof . (A) or a pharimac&UtiealBsResptable&ilt ie?sT Ahd bﬂ&’ﬁﬂbh@ﬁ\TQR@r\‘mlﬁ@Sor&a
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In further aspect the present invention provides a method of treating or preventing an
mTOR kinase dependent disease by administering a compound of formula (A) or a



Det ai | ed Description of the Figures Figure 1 shows the
phosphoryl ation | evels of AKT (S473); MAPK (T2021Y204); MEK1/2 (S217/S221)
and acti nwbeved=ss4sn presence of everolinus (RADOOL) singCe/tasg@nio34cds) -
Pyrrolidine-1, 2-di carboxylic acid 2-am de
1-({4-nmethyl -5-[2-(2,2,2-trifluoro-1, 1-di net hyl -et hyl) -
pyridin-4-A-thiazol-2-yll-amde) ("Conpound |I") single agent, and
everolimus (RADO01) in conbination with Conmpound |I in BT474 Gase&4628 unor
cells as detected by Western bl ot anal ysis. Figure 2 shows the AKT
($473) phosphoryl ation levels in presence of everolinus (RADOO1) single
agent, Copixpmackuticaly agdeetaa@esratt trRnsbf enestaddsibise o RARGHMIitol ¢r aconbi nation wi th
Conmpound ”ﬁr aeum%ﬁ Q) wb aPﬁmma?'Cle control in BT474 breast tunor cells
as quantrP £4%% ¥3? 8 eer n ﬁ%ray met hodol ogy. Figure 3 shows
the AKT (T308) phosphorylatron | evel s in presence of everolrnusW§RAD001)
singl e agent, G@rf%lﬁ’hasﬂedsFh@gllr%sea@@Yﬂnt'%[hﬂoe%SrQ)‘PWW“Q'RN&)@ITJPOP
gorrbl {rat l fbﬁnmram aGarépeaﬁ@né mMTORCIRNBIRY s88&ted Rorh iR gr@dy &nSistif RAD 1 N BT474
reas unor cel
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(RADOO1) ®nsgblenusgeat- 779¢mmmmjrndrslABT57§) SARGeM tascamdingae siblliamaleg ORADOOL) i n

combi nati pps tc{% e‘F& ngzé57 I§é%§41t 935} OBpaYEn Ar\‘ﬁk ‘i’zé:%&tzgﬂl in BT474
breast tunor uantr i ed ever sé Protein W¥ odol ogy.
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and acti nEM@UﬁL\Ssdsmpméﬁel‘}ﬁﬂe attive WRr&idntiisre I%é&QQriléao‘ﬁlc@Qé iﬁfr@Q%’an or@pﬁpound
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54628A  acceptablEicguiee fdd sﬁ;rhnmsedubeseﬁé@te(cﬁéaca)ennﬁmse)foomltmblmt bfevel s in
presence 0l n d I single agent, and
everoli w@fa?]%ﬁ%bﬂfkg@% ré@r?@? Enl'l'?ﬁ \g\nh%'? Qﬁdoegrr%)g%%?% conparison to the
vehi cl e cont roI i n MDA- MB231 breast tunor ceI | s as quantified by Reverse
Protein Array 'MetWEBsPIRGG! the present inyanien rrovidegpRgthes o ragceor Blog the

IOhOS|Oh0(r]I y blﬂisbﬁkﬂylbwheina abwan@reaesrmaayoﬁrmerhrbttbrﬁmmbrmmh)rmaerr@l # agent,
Conpound | _sin

and ever ol i.my ination with
Compound ForTioute ARG PES PR SHEH ot EaRP et iR e - BPedfet ' urvor
cells as guanatinheetthgoRever se Protein Array met hodol ogy. Figure 8
shows the total AKT expression levels in presence of everolinus (RADOO1)

si ngl e agent, @err&ﬁérrgrlndodﬁrremgltree FEGNE inveéHiEh BA9IBSd & Matholl BARMAJ a' n
conbi nati on with

arison to the vehicle c
MDA- MB231PBfeREYe ¢ ‘ﬂcoﬁﬁ?ﬁ? dE@ﬁ”PE”té’E aﬁﬁrﬁ pﬁ?%’&”@f?“%?f@raé’@vﬁ”%?&@ rrnay
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i n MVDA- VB2 Bharmaeeidically aaeantabéd sa#tfme@ézew@dblbsrdewmreal i nisied thesend. further
quantified using the Quantity One software, in a second set of experinment.

Fi gur Ie 10 shows fdriher édodiriéht Ihe tpr*@@@r@hﬂémloatréretes toev@bBod bf tRaesEACE ofI _
ever ol 1 mus agen ng everol i nus
(RADOL)  PTRVEGA FeeRb G EAS BERBE R o e T TGeR BB e cf o

control i medDSntVBP 31 Icbsteas mTQRDhibitelok 8 paarntquarmt:allyraecbpb;blmuerneseprr otein
Array met gsf?l >érdm'i tétin %Qf'?é}gpeﬁr%a”?teﬁg@ﬁp@éﬁrmtﬁa compound oﬁbw ShOWS

the AKT (T3 phorylFation levels in presence of ‘everol I nus DOOl)
singl e ageﬁham@é%éﬂwcrep@wgﬁfaé thpgeaito a )ﬂ!ﬁrﬂn alpeqes! anipad in RapBTRI§oti T

conbi nat i RRisWiNEisEYTBES!BhbspHdntRiBR and s@atlod of ARTVeEhi cl e control in

VDA- MB231 breast tunor cells as quantified by Reverse Protein Array

met hodol ogy, 0 the
total AKT ex ng ngrlihcseﬁg?pregt tﬁg Eregent?%gﬁtrong‘?&ﬁdeg \?errrr%rlrod forF m%t%&%g%% cgés]y
agent , Coﬁ?ﬁimﬁ@iqf agprafitprative gieease Vath@t eastronk MR INRABEOL 3 phwﬁ@mﬂﬁlpﬁht i on with
Conmpound  hcdsptabie BRetheRBcInbrising aMr%ms?ériﬁ%\%(wﬁrbﬁbtrdnrboh@ﬁs NP2 8dmpyupast tumor
cells as quantified by Reverse Protein Array nethodology, in a second set
of experinment.



Case 54628A Figure 13 shows full dose matrix cell proliferation
data from single agent and concomtant everolimnms (RADO0O1) and/or Conpound
| treat mew0D 20r2/18¥8BR- 3 hunman breast cancer cell nodels. PCT/US2012/68@uT e 14
shows full dose matrix cell proliferation data from single agent and

concom tant everolinmus (RADOO1) and/or Conpound | treatment in BT-474 human
breast cancer cell nodels. Figure 15 shows full dose matrix cell
proliferation data from single agent and concomitant everol iGass 5¢6282001)
and/ or Compound | treatnent in T47-D human breast cancer cell nodels.
Figure 16 shows full dose matrix cell proliferation data from single agent
ﬁnd coBcommaatA)eyerpahrim"aasut(ca&laﬁ,@é@tam@umnergarmounldaé.t oh& eaORERibitoA oZR- 75- 1
uman breast can criptio | pventi on
The pr esenf)F1a agetf%calﬁ e ('je Satﬁthe'reofﬁoaaf1 Emgg ?%eéjlan'm |neaefj|hnon EOITpI‘I si ng
(a) a conpound of formula (A) as def| ned herein, or a pharmaceutically
accept abl e sallp Oﬂﬁéﬁir@@\‘theaf@éef(tﬂi)veattonlPé@'ﬁesérwammﬁlcﬁmomppwmbr a

gh?r ”Ber&drﬁpﬁf‘slnﬁ aamgremha%r%oﬁ@b&ndtdmrmwa /?) ora pha%&eﬁ@ahmcaﬂau@aﬁf al Ced
erinitro S eC||ca|o se specifie
e or momeepid Bl ohl ook g ond e gia e et Hoi thes PP open- ended

and non- I|mt| ng sense unl ess ot herw se not ed. The terns "a" and "an"
and "the" and simlar refer datailedDestriptiorefitheskipuraé descri bi ng the invention
(especially in the context of the followng clains) are to be construed to
cover bot the myigulsaswaine phosphevylaticH |evemd>feﬂ<sr ew@rlwAsre mdman)ed herein or

| | t. VWh th
ﬁoﬁﬁéuﬁdg&%ﬁﬂég* A8 ot Bets ] eseote 81 e i e e Sodit >
conpound, Pgallitine-dr2-diteebdxylioeacid 2-amide "1 Q@itoeth@ts-[@r2,2 2afifproso- 1, 0-dendtindethal)f | xed

conbi nat i n { . i i ned
i ni ot 1 BChR-PREJOEAREHEL OGSl bodi. ANEENGILR (RASOEIE
part ner (@@Inﬁlﬁ@wﬁ@ﬁompwddsn Bl dirersttumer erlls agHetgctea peiMesigrm QiOtas
" conbi nat g@(gysis(:ase 54628A partner" or "therapeutic agent") may be
adm ni stered | ndependently at the sanme tinme or separatel y within tinme
intervals, es C|a ne, i nterva | ow t hat the conbi nation
par Cner s show Cp6ptri o B TSE) bdkBrg i iy BoreShis B v

" Phar mace (RARKAN) sngibageat, iConpoasd Iieete dgeneand avemivpua(RALOAUCD cehbitatioasul t s
fromthe mtﬁ(bgﬂp&fndqmn{ﬂaﬁg)nQB tmeﬁ.cﬁe%mr&mesﬁm ipk&isd t19beRE and

i ncludes both fixed and non-fixed conbi nati ons of the active I ngredients.
The ter m yaniegy QYd?’PdPW&tPr%ﬂ” AFRY "“Iem@é@o@’ose nmeans that the active
ingredients, e.g. a conpound of formula (A) and a conbination partner, are
bot h adm ni st efigude Bahawptht Mt(Tmsmphdsah@@Iaminye\ials ineedencannfafvemlimungl e
entity or H9sR r f he. active

i ngredi en{ g?smgwg%etn? dﬂ&n&%& érﬁ%d?g%ﬂg%d%%@%us {)%j%”: ngr)]m%g%oﬁer, are
bot h admi mt*s@@m@@mﬂcblrwow@rlmto% veBiglgreanteol BYR 471 deeagh tuer ceds ARl t aneousl y,
concur r enghantifdd ASNERE IPAN Aal heRdsiBgci fic time linmts, wherein such
adm ni stration pI’OVI des therapeutl cal I y effective |evels of the two
conmpounds in t

T o Sr o anred otk Mial KGR0  Budl M el e ST AR PG TP o ce

or nore aeitlglvegemhgicmd]ogncd ksingle agent, and everolimus (RADOO1) in combination with
Compound | in comparison to the vehicle control in BT474 breast tumor cells as quantified by

Reverse Protein Array methodology.

Figure 5 shows the phosphorylation levels of AKT (S473); MAPK (T202/Y204) and
actin levels in presence of everolimus (RADO001) single agent, Compound | single agent, and
everolimus (RADO0O01) in combination with Compound | in MDA-MB231 breast tumor cells as

detected by Western blot analysis.



The term "a phosphatidylinositol 3-kinase inhibitor” is defined herein to
refer to a conpound which targets, decreases or inhibits Pl 3-kinase. Pl
3- ki nase wotnitsys4has been shown to increase in responsecrasarinwsser of
hormonal and growth factor stimuli, including insulin, platelet-derived
grow h factor, insulin-like growmh factor, epidermal growth factor,

col ony-stimulating factor, and hepatocyte growmh factor, and has been
inplicated in processes related to cellular growth and transiaseisd628n.
The term "pharnmaceutical conposition” is defined herein to refer to a

m xture or solution containing at |east one active ingredient or
therapeuti c agaguretseh@es e IMKITi (S4 ) eRogpRorglatié I6vel |ﬁ(p€b%dn@r’df@9érollrﬁjsg a

ggm![ i On Rg)f%q S|%e ?%en? Cormr%ognoel s&gﬁe %%en%,gn@everoh% t(l-’i%(ﬁéﬂ? mdclr%rsn fhafion"
" phar macewth Cainpgundd degpnmigligsh tp $redehiciredntine mdVlnAMBA3¢ begast tomphepde as

conpounds uéﬁﬁﬁ&j%yﬁi@ers@%&ﬁ'AWaQHT%tt%HQégW dosage forns, which are, within
t he scope of sound nedi cal judgnent, suitable for contact with the tissues

a war m bl oode ani u W t hout excessjve toxicity,
eyt on al 1 GP & Shaus AT 3RS Brise Ry BAATORt e M SReaes SR neur at o
W th a reésnnab) endieagdnt, tCompouskl sirgld agent, and everolifitue (RADE@XE¢in"dombimafi@ut i cal |y
effective t a f duce by
at 1 oast AoCHRbeurd RS he 8RR AR MEHAEEH Skt Ehor bR 2

54628A pr @W%‘F'Bﬂﬁlt&)"%ve@? Hr@%ﬁr@ﬂ”}gﬁf\o@@my and nost preferably pr event a
clinically significant deficit in the activity, function and response of
the war m bl oodaguragisn®ks ihe tgemkTidxpreestn lehdl efneéémebyev_e&)nhhel(rammm cally

effective_anount i s suffi |ent to, cay n i | clinically

i oni 11 caRtoRamn CosTRLOh BB pde B Rier A JRARI TR e SheloRtl' her wor
The t er m Compatndn gl compah$qneathm4ehfclea:9ntcm edMRAMAR 1 boampt lumescedls bs eat ment
relieving ua{ng yngevglrse@JrétQWA%i/ pg”@go%&ﬂst one synptomin a subject or
effecti ng el ay of progression of ease. For exanple, treatnent can
be the dim n| S f one evera t f di rder or conplete
eradi cati on of %Ufa%ﬁ%%ﬁhe pg?ﬁ?ﬁoré(?t'%ﬁ\‘: ?ngf W ﬁﬂﬁ?ﬁ?ﬁ h1GHge @f?t he
present i Rvanbi AT, (Fahd B) @T preddnce at éveallimos (A0 sartdoevaroli@ss (RADEIOAYiInt he onset
(i.e., l {or
Feduce 1 ne TR B uRA CObpoRiid DR R e RFhRbl il 82 cPalb I TRRMANNCL 1
used her e fytshemaﬁntme(évem th@lauaytltbian@ s@‘mare dra a¢qond 8el ohpespentat e,

devel opnent or continuance or aggravation of a disease in a subject.

The term "pr evragure 10 smv&waehkmge47ey phd@bﬁdtﬁﬁﬁdnﬂél/elsaﬁ pmectefwé\w‘r@inﬁ@rrpri ses

the preve SV om asso W cause t he
State, o RARD 1 Bindk ageffSoriBind RO AR it it FEFBe |

t her apeut thfaCblyp(amdllve'tborowarfsproiorthe vehateagatroliic MEAFMB231 tasastiBetr h@iseaisn means
that the at%i.ﬁ&%tme%eeg%@n Yy RRIBLIES, REPUAPL of bidofimGlif ONol 001 cal 1y
st aggered nenner,” especi a y a sequence specific manner) 1 n such tine
intervals that_they prefer, | war m+ bl ooded anj mal , especially human,
to be treated, "@4eilf S%W%AKMW@} RipsphAYIRlion FHesi @)pr‘?sﬁf“éer V¢8I oi nt

t her apeut (RAER)‘Oﬂ Esiitigle aghihe tdoatpotiid Issirigte ddeet, aad evet@imus (RABOO 13 Ini d@mblimetion
determ ne n I oy ds are
oresent 1 L kamBrbEd T Rriafislig R eRYE Sy i WAdyb Sy oS ERRAETS,
time int eﬂwh@ﬁd by RGVGFSVMQIOMBQOEWOQ@QQM inreseceprbedt f expgdmentboxani de

cycl oam no urea derivatives, which have been found to have inhibitory

activity for FigurkiDas®ss the bes pRatekehigbdidtasidiDin preddnbo@sesbrolirhbese specific

hosphat i ase | 3K) inhjbitors hav t ageous..
P hor Paao! RASRT s gt B i ste ot Ad St B SRATUY [ B R
P13- ki nasweitaCphpouwns Iamvpmaesbnttotfteh/ehibletcanmw BIDAB23H taert timog aeliseas
subt ypes. d It ) ! j whi ch are
Ui t bt o PR R e R A ol PE, P LB bl SBLIHEY, b o

formul ati ons containing the sane are described in W2010/ 029082 and i ncl ude
conmpounds of fornula (A)



(A) or a pharmaceutically acceptable salt thereof, wherein Arepresents a
het eroaryl selected fromthe group consisting of: N\ Rlrepresents one of
t he fol | ombDrgi2suksisi t uents: (1) unsubstituted or substi ratram2oipneicar abl y
substituted Cl-C7-al kyl, wherein said substituents are independently
selected fromone or nore, preferably one to nine of the follow ng

noi eti es: deuterium fluoro, or one to two of the follow ng noieties
C3-05-cycloal kyl; (2) optionally substituted C3-05-cycl oal kylasatydb28An sai d
substituents are independently selected fromone or nore, preferably one to
four of the follow ng noieties: deuterium Cl-C4-alkyl (preferably methyl),
fl uoro, cyano,Figure n@e%@ﬂwbose(@trumlipﬂjmlrétiysnautbsﬁohtsﬂgwagblnemwl wher ei n
2ﬁledt 2”?3\%(')&05%{9% e?err? r%uvaqﬁgsﬁgﬁ clilésé & eoﬁj%g(ljtreat%%tqp %KQI{? 3rr1%mah bPera%I erably
cyano, Cl- Gheat dejflinaelno, di (Cl- C7- al kyl ) ami no, Cl-C7- alkylanlnocarbonyl,

di (G -Cral kyl ) am nocar bonyl, Cl1-C7- al koxy; (4) optionally nono- or di-

substituted angigge 1)4\/@%@ 0l @@dednawb@nuptdmmt@naé@ floRCRAN térw sel ected

fromthe follown m Cl-C7- S uns bstltuted
or “subst | pRAEY Suttargts (EPaS S g corbeniaa Shrdnetar FYTRS uaseirg
deut er i unvarickuati modekl or o, hydroxy), phenyl sul fonyl (which is unsubstltuted

or substituted by one or nore, preferably one, Cl-Cr7-alkyl, C1-C7- alkoxy,
di (Cl1- C7- al kyl pigrs B9 sfkwsin @Aslé(?ﬁ%fax ce(l%)oh%\%hi%ﬁ abtata@h ssfrg %}Ml and""rler ein said

substituent is _Selected fromthe followng noietie (which is
unsubst|t&Y@Bmﬁﬂﬂ§ﬂﬁgmmﬁdﬁégo%9aBWQr%QmH%W%'Eﬁ%@@”%%@ﬁ%@h§@ﬁééﬁ@ﬁ fromthe
group of esigbeddlluiades) uoro), pyrrolidino, (which is unsubstituted or
substituted by one or Case 54628A nore substituents selected fromthe

group of deut ggj Iy 6 BYSHREY cos®atridP i ikt &oh ¥aBHBmXie adefd ardd uor 0.

chl or o;
concomitant everolimus (RADO001) and/or Compound | treatment in ZR-75-1 human breast

cancer cell models.

Detailed Description of the Invention

The present invention relates to a pharmaceutical combination comprising (a) a
compound of formula (A), as defined herein, or a pharmaceutically acceptable salt thereof,
and (b) at least one mTOR inhibitor or a pharmaceutically acceptable salt thereof.

The following general definitions shall apply in this specification, unless otherwise

specified:

The terms “comprising” and “including” are used herein in their open-ended and non-

limiting sense unless otherwise noted.

The terms “a” and “an” and “the” and similar references in the context of describing the
invention (especially in the context of the following claims) are to be construed to cover bot
the singular and the plural, unless otherwise indicated herein or clearly contradicted by
context. Where the plural form is used for compounds, salts, and the like, this is taken to

mean also a single compound, salt, or the like.

“Combination” refers to either a fixed combination in one dosage unit form, or a kit of
parts for the combined administration where a compound of the formula (A) and a
combination partner (e.g. another drug as explained below, also referred to as “combination

6



R2r epresent s hydrogen; R3represents (1) hydrogen, (2) fluoro, chloro, (3)
optionally substituted nethyl, wherein said substituents are independently
sel ect ed woamwnss46r nore, preferably one to three of tireTiUskéiomnsseg7

noi eties: deuterium fluoro, chloro, dinmethylamno;, with the exception of
(S)-Pyrrolidine-1,2-dicarboxylic acid 2-amde 1-({5-[2-(tert-butyl)-
pyrimdin-4-yl]-4-methyl-thiazol-2-yll-am de). The radicals and
synbols as used in the definition of a conpound of fornmula ((sel3d628A he
meani ngs as di sclosed in W2010/ 029082 whi ch publication is hereby
incorporated into the present application by reference in its entirety.

A pref errpa}tr@ﬂraspauérdp@ﬂnctadj@nprresﬁeatadrhmrseanéd itlepefdent|¢ anpe yarde whe eh i S
speci fi caI I 2010/0 AV refer ed, ¢ ound of the
oFesent 1 RAST Baehd fiteyleniie SOy URre fs¥ Bt RGP S G0 o e

1- ({ 4- met borhbimatipe péreps showrd ¢doperativel ©.0- einpgishiy bffest. hyI ) -
pyridin-4-yl]-thiazol-2-yll-am de) (Conpound I) or a pharmaceutically

accglot2 abl edsalnhaﬁh&reema‘ar co%aﬁ&ﬁ‘tég%é&h&fam(n@ang’ﬁ bFoabibtdhat fesbitiréhh @Rr boxyl i c
acl am

trifluor o™ME-%i &1’8? AP Oﬁ’f‘ﬂ'&‘?l ’5 ”péﬂff‘i agfive -'ﬁgr9‘|’ Pntang Delypesdafh fixed gng gpn-fied

descri bedconmrmraﬂﬁﬁ/tmmsémgsadléntsnmeeteriﬁ ‘fixed combirketian"roa ¢fexat dosel” nteenéoi nati ons
f th

Gecr oasos TacHb bRkt fihd 85 Ui &upli6F Bl R B SHTRAUAS TN S8 5

ki nase. Sbethagmimstiertie %alt'ﬁntl‘a‘émﬂtéﬂ*@uﬁ'éd‘ the faim of avOReiently I gesage.dhe

i ncl udes, teertndnﬂ‘rx@@Eorhlbrﬁ@tbﬁ%ééhs tmmoaénrbsmgrea.eﬁt@la? aqroweermomcédr@rﬁraml ch
target/ |qh|b| ivjt / functi on. of the mr ase
ety oA SoasHnalah Y e B PORIGS RAROR APl SoSRGIR CBgeR Rl hare
RAPAMUNE) sumuniardaeuslw abmouersrrta(nmlserg&nﬁdie it ho spegificaimedivhits ovHenairs s{dRADOO 1,
Novartis) : I directly
bi ndi ng to&{]ﬂ 9%1?)@%89/%3% ﬂ%ra&e[]@ %ﬁeﬁcﬁge Ié}r?%f/&ngr?eq vecr%f)%{ur?aém%@y%f is also
known by thhefvaﬁawomlrMW aeedAerrpfT O latrrialsglappliesitorodkigi tisranyr &githe | ude

€.g.: administration BRIPABS IfbréBiic 8 igfeaidts. MMunosuppr essi ve | act am macrol i de
that is produced by Streqtonyces hyqroscogi cus. Case 54628A Rapanycin

deri t bsti t.ut ed

o br ubertt ot i BRianrermetioyinosid LR insiiof b SEREMERR sBis® i 04/ 0010,
WO 92/ 051@@mpdusd Bhith 8r&tS, detiBades bt {hDESPI ?nﬂsnéﬁelelﬁ BB%se eLdEM@ hashee 3, US
5. 120, 842, R SHcAh1h o WBn QN6 Ay VR AP ARRrBN R SBbrGRRBh ! OF

whi ch’ are | ncor porated heren by erence
16- 0- subsiptlin: datelehpiivpe proweh f@ctobysdlir‘slgp@%h faﬁtoq;\@pgigyr@g@@/th Ae095/ 16691

and WO 96¢t4dislimutabiey @etof, and aeptaftocw@lgﬁ&mtar@tdrmnﬂ@b@éradwpr@t@.ﬁl by
ref erence; ted rapanycin e.g. as described in

VO 96/ 418B7°%8S 581 tﬁ@%"%@”‘f”ﬁ%’b@[tb%}s& BHF%er ei n by reference.
The term “pharmaceutical composition” is defined herein to refer to a mixture or
solution containing at least one active ingredient or therapeutic agent to be administered to a
warm-blooded animal, e.g., a mammal or human, in order to prevent or treat a particular

disease or condition affecting the warm-blooded animal.

The term “pharmaceutically acceptable” is defined herein to refer to those
compounds, materials, compositions and/or dosage forms, which are, within the scope of
sound medical judgment, suitable for contact with the tissues a warm-blooded animal, e.g., a
mammal or human, without excessive toxicity, irritation allergic response and other problem

complications commensurate with a reasonable benefit / risk ratio.

The phrase “therapeutically effective amount” is used herein to mean an amount

sufficient to reduce by at least about 15 percent, preferably by at least 50 percent, more
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d. Preferred rapanycin derivatives are conpounds of fornula (B) wherein
Rl is CH3 or C3_6al kynyl, R2 is H or -CH2-CH2-0H

3- hydr oxywd-20teydssaxynet hyl ) - 2- met hyl - propanoyl or tetrazalrgusoans46x7 i s =0,
(H/H or (H2OH) provided that R2 is other than Hwhen Xis =0 and RL is
CH3, or a prodrug thereof when R2 is -CH2-CH2-0H, e.g. a physiologically
hydr ol ysabl e et her thereof. Conpounds of formula (B) are disclosed e.g. in
I nternational PCT Applications W94/09010, W95/ 16691 or WO @6£41828A which
are incorporated herein by reference. Case 54628A They may be prepared as
di scl osed or by analogy to the procedures described in these references.

Pr ef er r edpre@mahiuics leseIBikrel0x0d apaipteferably prevent, a clinically significant deficit in

%g: Bgm i gihé%{ivﬁtﬁ%ﬁ:%é%%r?&éﬁ%tﬁ@‘og]%g%fthggvlgr&n&-lblﬁ?ded animal in need thereof. Alternatively,

16- pent - 2atheydpextica¢fsrtiéi dmyadinbis 40ffigerft2o cdupd poigrrovepment nagpdingaiyn and, nore

pr ef er abl yigniflQnQodndniby Y BIAR s WakABRBUES dhimdlisfledttiects Exanple 8 in
I nternational PCT Application W94/ 09010.

The term “treating” or “treatment” as used herein comprises a treatment relieving,
reducing or alleviating at least one symptom in a subject or effecting a delay of progression
of a disease. For example, treatment can be the diminishment of one or several symptoms
of a disorder or complete eradication of a disorder, such as cancer. Within the meaning of
the present invention, the term “treat” also denotes to arrest, delay the onset (i.e., the period
prior to clinical manifestation of a disease) and/or reduce the risk of developing or worsening
a disease. The term “protect” is used herein to mean prevent delay or treat, or all, as
appropriate, development or continuance or aggravation of a disease in a subject.

The term "prevent”, "preventing” or "prevention” as used herein comprises the
prevention of at least one symptom associated with or caused by the state, disease or
disorder being prevented.

The term “jointly therapeutically active” or “joint therapeutic effect” as used herein
means that the therapeutic agents may be given separately (in a chronologically staggered
manner, especially a sequence-specific manner) in such time intervals that they prefer, 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.

W02010/029082 describes specific 2-carboxamide cycloamino urea derivatives, which
have been found to have inhibitory activity for PI3-kinases (phosphatidylinositol 3-kinases).
These specific phosphatidylinositol 3-kinase (PI3K) inhibitors have advantageous
pharmacological properties and show an improved selectivity for the PI3-kinase alpha as
compared to the beta and/or delta and/or gamma subtypes. Specific 2-carboxamide
cycloamino urea derivatives which are suitable for the present invention, their preparation
and suitable formulations containing the same are described in W02010/029082 and include

compounds of formula (A)



Particularly preferred rapanycin derivatives of fornmula (B) are

40- 0- ( 2- hydr oxyet hyl ) - rapanycin,

40[ 3- hydrweyo2/1aksadr oxymet hyl ) - 2- met hyl pr opanoat eFr apampcirrus¢akssicaal | ed
CCl 779), 40-epktetrazolyl)-rapanycin (also called ABT578),

32- deoxor apanycin, 16-pent-2- ynyl oxy-32(S)-di hydro rapanycin, or TAFA-93.
e. Rapanycin derivatives also include so-called rapal ogs, e.g. as disclosed
in International PCT Applications W98/ 02441 and W01/ 14387,Case@4628A23573,

AP23464, or AP23841. Rapanyci n and derivatives thereof have, on
t he basis of observed activity, e.g. binding to macrophilin-12 (al so known
as FK-506 binding protein or FKBP-12), e.g. described in International
PCT Applications W94/09010, W95/ %669% or 9§/ 41807, been found to be

useful e.g. as inmunosuppress eY./' treatnment of acute allograft
rejection. I11. Asconycin, ich igl an jethyl anal og of FK506.

| V. AZDO8055 (AstraZeneca) and OS5 —027 (GSIO yraceutical s), which are
conmpounds that inhibit the ki a activity of mfOR by directly binding to
the ATP-binding cleft of the & =3 V. SAR543, deferolinus (AP235731
MK- 8669, Ariad/ Merck & Co.), 841 (Ariad), KU 0063794 (AstraZenecal
Kudos), INK-128 (Intellikine)R EX2044, EX3855, EX?S(%\E, WYE- 125132 (Weth),
XL765 (Exelisis), Nv-128 ﬁNovogen) , WYE-125132 (Weth), EMLO1/LY303511
(Emiliem. or a pharmpacepiicaercamtaipe pahheeeoheein t he present invention is
everolimus (RADOO1). Everolinus (RADOO1) has the chem cal nane

(Zg_]é!ngg, %ig, L E, %%E,é%egg %%rggr%?s_%%c%é?%%ﬁhe group consisting of:

di hydroxy-12- { (1R { (1S, 4R) - 4-
hydr oxyet hoxy) - 3- oxycjcl’Ohex |]-
, 23, 29, 35- hexanmetNjyf- 11, B6-£N oxak4-
hexat ri acont a- 16, 24, 26, 28-tetraene2, 3, 10§14,/20- pent aone.) Everol i nus and
anal ogues are described in United States F\}a{—smt No. 5,665,772, at columm 1,

[ 39 t J 3, 1] 1 . The struc f.th i t
dent i 11 ed byR codeThsals S ghte olonep SeilleRin L Ui et ek et he.
actual edition ofpreférebls satrstituted! @ ebrparytiiwhareinTyae substdertsarexidependentym

dat abases, e.qg., ERLEA} mloﬂggF [ﬁ\gﬁa‘ BRakathEor to n’n%fté\grfﬂlgw’rﬁg?rldi&i@&' ons). The

correspondi ng content thereo her ebgt I ncor porat e erence.
Conpri sed are |i ldgegentiiyeroppiapifaiedye PLias falowipe Bpieles e-sartchatkier?eof , t he
Corrﬁspondi ng ra&%ff&faﬂ&ssub@iitﬁﬁa%{ﬂ}fycﬁm_ ySwh&féﬁa@bbiH@Uwctiiﬁbenflfs%% gmers, asdvvel |
as the correspondi crysta i fications of .above clo onpounds
(e comounds nseSetieh sHeclks Tamo st o0y 65° it &t e AP o, g
sol vat es, hydr at ewiciied deoteyionr PhGs-alnh (préfermbly nthtist)| heed cydrer ei n. The
conmpounds used a i by i i j i - i pvention
}@%ﬁ%Sn&l,’}Sf cﬁa‘ﬂbﬁéﬁg §Léﬁes£|tg§e!?1§>eh§9ﬂ9)h9r%' s%fbssuggtléﬁel?\?s ar8

can be prepared a mnistered a In the cite ocunents,
respectively. Al dulepprdenty sairstesidiopronsiorimerg preferably Pamtoityo phibe édpingat i on of

nore than two sepdigies Relehiva, hdls)cpshoe0l-8,-aiRyl SELC LMAdmirdane,-cl-- e., a

e et Vo™t el B O P BB 7 oot
i nventi on provi dexskoay; [hapticratyuinboelor die sitistitated amirep wperesi sag! sabstvgneund of
formula (A), or p rolidi.ne- - di | i -am de~l-({4-

ot hyl 542, (2, 2, 84 PoeLd LY oge ﬁ%ﬂh@%@?ﬁﬁ Do) AR Cerak i ) 11
m de) (" Conpound (Whigh isyasybstitated joy substituipd b peracEoie; sy bsttugniscetepted re sal t

thFr eoL andf at | eRsgrodNsr dalFurh ITbR, ER6roOfydfxPN BREMBREINYIG@hic isaccept abl e
salt thereof.

o

unsubstituted or substituted by one or more, preferably one, C;-Cr-alkyl, C4-C+-
alkoxy, di(C+-Cz-alkyl)amino-C+-Cr-alkoxy); (5) substituted sulfonyl; wherein said
substituent is selected from the following moieties: C1-Cr-alkyl (which is
unsubstituted or substituted by one or more substituents selected from the group
of deuterium, fluoro), pyrrolidino, (which is unsubstituted or substituted by one or

9



I n one enbodi nent, the present invention provides invention provides a

phar maceuti cal conbi nation conprising a conpound of fornula (A), or

(S) - PyrrolNodoreet48848- di car boxylic acid 2-am de PCT/US2012/034647

1- ({4-methyl -542-(2,2,2-trifluoro-1, 1-di net hyl - et hyl ) - pyri di n-4- At hi azol - 2-
yl'l -am de) ("Conpound |I") specifically, or a pharmaceutically acceptable
salt thereof and the mlOR i nhi bitor everolinms (RADOO1l) or a
pharmaceutically acceptable salt thereof. Case 54628A Case PH@28A
pharmaceutical conbinations of the present invention are useful in treating
or preventing an mlIOR ki nase dependent disease in a warm bl ooded animal in
need thereof. Thusore bilibsttnentasgleséd frér eher@sesTdeitBii@nthyddx oy i des a

pharmaceuti cal combi nati on coppti.sing conmpound of forrmula (A), or
(S)-Pyrrolidine- fgg'-c@?ﬁ ar 800%9% ﬂg%rf) h%)-r%irri de 1-({4-

met hyl - 542- (22, 2eqresentstodooen;1- di net hyl - et hyl ) - pyri di n-4- At hi azol - 2-yl | - a
m de) (" Conpaynd bordsehRE4G) H ,leh,y(z)bfifbj[br 3 RGBT BRGRIBhiIGRLbMitAGHRRhAb! e sal t

t hereof and at | east one m'IJg]%%l nhi bitor or a pharmaceutically acceptable
salt thereof for WhSEN $pi4 $ubsttenss B insleasrdsnivheplestdfireRoNg 4 898 . dependent

di sease. pldi€rablg big tortiieR okihe &dlewiig pndies idedieRErASRSO, tiGbudes but is
not restricted toir{[]enﬁﬂf ol lowi ng synptons: Organ or tissue transpl ant

rejection, e.qg. fdor &P eat nent  of reci pients of e.g. heart, |ung,

conbi ned hearwith theygxcepiioneaf (S)Krvnekdine- panlsadakylic acid Riamide 1-¢6H2réat-butyl)-
transpl ants; _Fg,;iﬁ,foqﬁ_ygg_g_m_ghié%,sgg sgmigepich as fol |l owi ng bone marrow

transpl antation; ReStenosi’'s Hanartoma syndrones, such as tuberous

scl erosis or wden Di seas L hangi ol ei omat 0Si S tinjti

S ontbei o TR S G Gals Lo B Y e HgpL el A5 have

i nsul i n- d&]p_ermhemgsd{saibmm im\&/ld2bﬂ@18290821p/h$h pdlaicmogry@ewihmrpcaatbmritdi s and
rheumat i cthgl §eesg§tea§) C%F&g&; r%?err%]%b%tigse nti?e%”t e Lynphobl astic Leukaem a

. . li . .
Fi brotic di'seases rncludi’ng scleroderna,” pul nonary fibrosis, renal

fibrosis, cystic fibrosis Pulnonary hypertension | nmunonodul ation
A preferred compound of the present invention is a compound which is specifically

described in WO2010/029082. A very preferred compound of the present invention is (S)-
Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-1,1-dimethyl-ethyl)-
pyridin-4-yl]-thiazol-2-yl}-amide) (Compound |) or a pharmaceutically acceptable salt thereof.
The synthesis of (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-
trifluoro-1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide) is described in W02010/029082

as Example 15.

Pharmaceutical combinations of the present invention include at least one compound
which targets, decreases or inhibits the activity/function of serine/theronine mTOR kinase.
Such compounds will be referred to an “mTOR inhibitor” and includes, but is not limited to,
compounds, proteins or antibodies which target/ inhibit the activity/ function of members of
the mTOR kinase family, e.g., RAD rapamycin (sirolimus which is also known by the name
RAPAMUNE) and derivatives/analogs thereof such as everolimus (RADOO1, Novartis) or
compounds that inhibit the kinase activity of mTOR by directly binding to the ATP-binding
cleft of the enzyme. Everolimus (RAD001) is also known by the name CERTICAN or
AFINITOR.

Suitable mTOR inhibitors include e.g.:

l. Rapamycin which is an immunosuppressive lactam macrolide that is produced

by Streptomyces hygroscopicus.
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Multiple sclerosis VHL syndronme Carney conplex Famlial adenonantous
pol yposis Juvenile pol yposis syndrone Birt-Hogg-Duke syndrone Famli al
hyper t r opiooaie846nyopat hy Wl f - Par ki nson- Whi t e syndr ®O®/US2012/034647
Neur odegenerati ve di sorders such as Parkinson's, Huntington's, Al zheiner's
and denentias caused by tau nutations, spinocerebellar ataxia type 3, notor
neuron di sease Case 54628A caused by SOD1 nutati ons, neuronal ceroid
| i pof uci noses/ Batten di sease (pediatric neurodegeneration) GaseS4abeBAdry
macul ar degeneration nuscle wasting (atrophy, cachexia) and myopat hi es
such as Danon's disease. bacterial and viral infections including M
t uber cul osi s|i. gr oR4pakysih HeplatedatUsas:HSV type |, H V infection
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;

C. a 32-hydrogenated rapamycin e.g. as described in WO 96/41807 and US
5256 790, incorporated herein by reference.

d. Preferred rapamycin derivatives are compounds of formula (B)

(B)

wherein
R1is CH; or Csealkynyl,

R, is H or -CH,-CH,-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoy! or tetrazolyl,
and X is =0, (H,H) or (H,OH)

provided that R, is other than H when X is =O and R is CH3,

or a prodrug thereof when R; is —CH,-CH,-OH, e.g. a physiologically hydrolysable

ether thereof.

Compounds of formula (B) are disclosed e.g. in International PCT Applications
WO094/09010, WO95/16691 or WO 96/41807, which are incorporated herein by reference.
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Neur of i bromat osi s i ncl udi ng Neurofibromatosis type 1, Peutz-Jeghers

syndr one Furthernore, "mlOR ki nase dependent di seases"” include
prolifer avowveldi4ssgases such as cancers and ot her rel at edcraisc@nasnsises. A
non-limting list of the cancers associated with pathol ogi cal nTOR
signaling cascades includes breast cancer, renal cell carcinoma, gastric
tunors, neuroendocrine tunors, |ynphomas and prostate cancer.

Exanples for a proliferative disease are for instance beni grCase SA82dAgnant
tunmor, carcinoma of the brain, kidney, liver, adrenal gland, bladder,
breast, stomach, gastric tunors, ovaries, colon, rectum prostate,

pancr eas, Thayngay beagepiredis disydsed Oy bys@Takan®) thg bicobdred @y¥dshedniuinesl e nyel oma
or gastrointest] nal cancer, especially colon carcinoma or col orectal
adenoma of° @ tunor of the neck and head, an epi dermal hyperproliferation,
psoriasis, prostate hyperplasia, a neoplasia, a neoplasia of epithelial
char act er, | yrpieBR®&SOMROURBTHRE SY-dearEaRAaTYAIN016-RENt-UREPHYa32-deoxorapamyciy, g

further aspgsit-2-ynPBxPERS MbydrelRAMYERN 1BLHRYI-2198y I8P B2183Ribroaocopound  of
formula (A), or § % Pr\r/]rr_ol |qc[i| ne-l,%—actj)l C%Bog}qléc acl gl 2- am de

1- ({ 4- met rcpggrtﬁ I? ,pg, yCin NG, More. pre ,r ly, 40-0-(2-hydroxyethyl)-rapamycin, disclosed

di met hyl - e¢ Bydn)ple§ ini Idiematdenal FCTHiAaglehtich Wob4/a0d1de) ( Conpound 1)
specifically, or a pharnaceutically acceptable salt thereof and at | east

one MICR i nhi B fQNar breferRRdaIRGRH e ARl Y R4SRRIAB] &e 3813 (LhRFEMinIP

r the

manuf acture of a nedi canent for the treatnent or prevention of an nTOR
ki nase de[f@ARKHT. 4Gild8ydexy-2-(hydroxymathy)gyethlprogapnatalransavpin édlghtalithvent i on
gr ovi desbaowgtatlodepﬁ(te&rbﬁaylj-nagarﬁycirp(raeweal;ddmgﬂ"l@ms?i%ﬁéd«bm?g?ya@peniéem—

i sease m,piSt.ering.a conpo ormula (A), or -
Pyr ol di BT 2 ST B R e a7 A e
1-({4-methyl -5-[2-(2,2,2-trifluoro-1, 1-di net hyl -et hyl ) -
pyridi n-4-A-thiazol -2-yll-am de) (Conpound |) specifically, or a
pharmaceutically acceptable salt thereof and at | east one niTOR inhjbitor or
a phar maceut fcal | FAPREYERt SoVaves &S0 REEG SO-Califderapalgan ,0-9- as disclosed i ot per
aspect t hatgpraiseatPdTAENititons NADSIabes1 and a1 NaABE . AP23EABPEABUB406r
formul a (AT), 3@2 (S)-Pyrrolidine-1, 2-dicarboxylic acid 2-am de
1- ({4- met hyF2B42- (2, 2] 2-trifluorol, 1-di met hyl - et hyl ) - pyri di n- 4-yI yt hi azol - 2
-yl'l-ani de) (Compyphybih aR@E&HGIRRhefeor ARSE, Bh e8RS PR AEPRctvitihy t Of

sel ected fromthe group consisting of RAD rapamycin (sirolinus) and
deri vat i vBiE?ia% K MEoRHiBrIgdflse komnzs FERA6INdnIs retRADNOKEP-18: #k #DI1 i mus
( CCl - 779) destaberyi® rtdrhgioa AT /&)plicatomSW8) 94890 YWD 95/ 16801 6t Wybsangd7og of

FK506), dgefer.oli AP23573/ . MK- 8669) , AP23841 U- 0063794, . | NK-128,
000, EesandBe bR A MEidress N e spaanen teute Ay

WYE- 12513®jecaord EMLO1/ LY303511, wherein the active ingredients are present
in each case in free formor in the formof a pharmaceutically acceptable
salt, and optlllondispgmepin, waigB is ayrihyh RRglem@loP@al | y acceptabl e carrier, for
si mul t aneous, separate or sequential use for the treatnment of nmammali an
target of rapamy A2D0EITEARtr&dcnass ane PSnOEMOSI PE&asesuticals), which arehe pr esent
invention_provides_a .10 reduc | ock e ph ho, i.on and

act 1 vat | oR U R e R e Rk A PN e Qs T AR G R ARAEE o ound o
fornmul a (Apftortheepdyarenaceutically acceptable salt thereof to a warm bl ooded
animal in need thereof. In another enbodi nent, the present invention

provi des a meyhodsapdsas rRadoIRisAPZIBT B K866/ it/ IRAGES. d8Perdspi1 on acqui r ed

phosphoryl ati o ctivatjon AKT dur | treatnment w Oé?&% one
TR 1 et RO R ERaatesed kndop diiant dup bR TRt b TR ng
adm ni st enMig12518hevwte uXL76al(Exeligs)f NYi128 éNawpemi WY E-125¢t3nddetng, of fornul a
(A) or a ﬂm i - cceptable salt thereof to a warm bl ooded ani nal
in need tEQ‘?go . %W@rﬁ”}/elnﬂ' anot her enbodi nent, the present invention
relates to a nethod of treating a proliferative disease which has becone

resi stant or Apsferret @tMOraBRiGite @s1Shd presdny inléntbh & dveamiemADUol ) at | east one

MIOR i nhi pitor or rmaceutical ly ac e f conmprising
adni ni st eEY‘?{%I'”é“St(ﬁgPQQ@H?? ﬁ‘ﬁlcf@m'é‘?'f%&ei(&g%lﬁgié%$%§{9§gund of fornula
(A) or a pharnaceutically acceptable salt thereof to a warm bl ooded ani mal
in need thereof. The resistance is e.g.“due to phosphorylation and
activation of AKT. In a further aspect the present invention provides
a nmethod for inproving efficacy of the treatnment of a proliferative disease
with at | east one nifTOR i nhibitor or a pharnaceutically acceptable salt

t hereof conprising adnmi nistering a conbination conprising a conmpound of
formula (A), or (S)-Pyrrolidine-1,2-dicarboxylic acid 2-am de

1- ({4-nmethyl -542-(2,2,2-trifluorol, 1-di net hyl -et hyl ) -pyridi n-4-yl ythiazol -2

o .



The pharnmaceutical conpositions or conbination in accordance with the
present invention can be tested in clinical studies. Suitable clinical

studi es ™uY 2be/148835 exanpl e, open | abel, dose escal ati orCItusddie®346a7
patients with proliferative diseases. Such studies prove in particular the
synergi smof the active ingredients of the conbination of the invention.
The beneficial effects on proliferative di seases nmay be determ ned directly
through the results of these studies which are known as suchdse 546288 son
skilled in the art. Such studies may be, in particular, suitable to conpare
the effects of a nonotherapy using the active ingredients and a conbination

of the i ny?amsmz(le Eﬁmaﬁm 328 35”&) 1dl(386|hyﬁro>@g‘ﬂ]?|{K1F()&)[ 1S3ResRp4-g-ed unti | ht he
Maxi mum T rat els with a
fixed dosg Oe%y?t% Wati velox,yCyC BeX g etﬁ’é?qhh}g%q%o 4 méthoﬁf %‘?Jiegrg{di%%éggf i xed
dose and héxamgtiyk? b$6 dget- a(ebmcm?ﬁbiﬁ 84 ehexbtgdconEatthir4 26 P8 +tatranesr recei ve
doses of EB%&Q%t eh@bdné) ERKjinfidlahy aioduBS 8eBeber®RY in JA?t%d%thésCFaaﬁé/ntOf the

t reat ment etermned in such studies, e.g., aft 12, 18 or 24 weeks
by eval ua{“Po% Q§f7 SyH5PYMNsle U?ee?té\%'k‘&'ﬁ”@ peeis . The adni ni stration
of a pharmaceutical conbination of the invention may result not only in a
benefici al efThectructeregf thee e&:y\mesrgghtstldiemtmdmezya:pemhd)s: gehénimodr trade gamed iy r egar d
to allevi I y but

ol so i 1 0 PR nE RN B0 R B Rl bl e e oy B s, an
i nproved @eiahases gt H’ateéfes h#erf@tleeah(ee@s@/bﬁ W@F'%de"@?tlonéb@aﬂe@eahpﬂmnga

nonot her agyntée MeydonN @ HeRlby ireb@oRtedifiaciBhAcgaceuti cal Iy active ingredients
used in the conbination of the invention. A further benefit may be
that | ower doses of the active ingredients of the conbination of the
invention may be used, for exanple, that the dosages need not only often be
smal l er but may al so be applied |l ess frequently, which nmay di mnish the

i nci dence or riseq aggflikewigrethe ohawtaseutivallysaacreptalie salte dredphde wi t h t he
desires a&ﬂrersm'irfge?m&esoﬁlaétbl%o@%er@nér%nﬁd?neb@ thit6Aér8 tas Wdll dsshedne obj ective
of this invention to

si.tion co ing a
quant | £y, SUTERESANg SR TPy BRI EhPT 9550 PBGPOR & SPTAPGERT Hy or
prevent i nfprrauld 7A) d0d e CBlioRiBikorsavheed prasent,axq) adlvatbs, hagratey @anhd pélpiiés, dependent
di sease i r f.(a). ) : mul a
(n o Wt R OO Bb Ao PR Aben i nbREIS R IPAY B Bhalol Tl = e
i nhi bi tor ofdhe ‘vetian m%mrrseerw gndedrepstatsdassigsaribedisrtetited daelrogats, onal | y at
| east oned3padiitaE eAlkd ﬁrﬁhhbhe%%@;%%f@hé RVERBA Is@hie cdibitdib® oCRGRANtthen, the
conbi nati on Part ners e adm ni stered ‘Eﬂ”ﬂ?ﬂ her, after

n an
t he ot her Sg¥ %%ﬁ%W%i”@f%’)qnf'? aér?ét ')eﬁhﬁl?cﬁ’éd' -Grfl RNagBRGgY 3 ingtion it ®separat e
uni t dosagmpt of tivs.invEheonumould ithkhsiagiereé active imgyedidnssorlera fi xed conbi nati on.
In one aspect, the present invention provides a pharnaceutical conposition
conprising (a) a conpound of fornmula (A) or a pharmaceutically acceptable
salt thereof and (b) at |east one nTOR inhibitor or pharmaceutically
accept abl e salt t hereof, and opti onal I at | east one pharpaceutically
acceptabl e car Ipiog? emporingpit. t@ﬁﬁ%ﬁ?ﬁé’ﬁ’@” PrREOVES ARYBETASP Rl COBTIIBED? i on
conpri sescangisig tai doyrpodind di¢ormolapial od(HPy fralidimet 122-(itgroanytic adid L-eatte o MIOR

| nhi bitor %BF%C?Q t'nM h*‘cﬁ%@tﬁ@ EHyg%g idin ‘Z‘f ]%520Y§yl?%%'idezé?ﬁn i an

target of aspect,

t he presehispepiieatly.icnn pbar@mca'éealh/ @h@ﬂ*@ﬂ@%&hth@aﬁ apdableairhe MTOGNPRIPIr ng (a)
a conpoung: PhndransBaticand ggceg{ab@ sAh@er@eeutical |y acceptable salt thereof and
(b) at |east one mIOR 1 nhibitor or phar maceuti cal | y acceptabl e salt

t hereof, and 0 tiona ept abl e carrier,

for o mil taneohene BEpampt BF BRseaRe Rt dRaet e Bion M Bar ¢ ner s (=) and
(b) may bphaiatquticdl emrebinatogebmems"wa sepraued ef fgrmuta (&)m(%wrrohrbtmah animal in

need therg, & t t

phar nnceut'?%:rg?xyhc aC'%% ahrbgra{]s f f%?ﬁe[z\gé 22%%'?@0@ %s(ﬁrﬁét{] at| grﬁjwq'm 4é/nb| nation
part ner H‘)aza'r?dy'b@iﬁ'ﬁPHaQQWUﬁ%f i?Pé’P'f'%%')’ ¥R Phamachgicaliracaeriatiasaidherel a
fixed corrbrhdwmbhmmR ihhiBitor @vérbItBlsq RABLET)i0f 8lph&fTEBARICAlly MRCSPRIAN daitRgedtt | east
two conbi nation partners (a) and (b) may be prepared in a manner known per
se and are those suitable for enteral, such as oral or rectal, and
parenteral admnistration to nmanmmal s (h%rn}blooded ani nal s), |ncluding
humans, conprising a therapeutically effective anount of at |east one
pharnacologically active conbination partner alone, e.g. as indicated
above, or in conbination with one or nore pharnaceutically acceptable
carriers or diluents, especially suitable for enteral or parenteral

appl i cation. The term"carrier” refers to a diluent, adjuvant,
excipient or vehlcle mnth mhlch the conpound |s adnlnlstered Such

- o, . '



peanut oil, soybean oil, mneral oil, sesane oil and the |like. Water or
aqueous solution saline solutions and agqueous dextrose and gl ycerol
sol ut i onswane1prsdser abl y enpl oyed as carriers, particul acioyustbar/os4spect abl e
solutions. Suitable pharmaceutical carriers are described in "Rem ngton's
Phar maceuti cal Sciences" by E. W Martin. Phar maceuti cal
preparations for the conbination therapy for enteral or parenteral
adm nistration are, for exanple, those in unit dosage forns,Casa®H62t:\
sugar-coated tablets, tablets, capsules or suppositories, or anmpoules. If
not indicated otherw se, these are prepared in a manner known per se, for
gxarrp: e by mearln@ mﬁrrfammeﬁtdomaiatimg«if m,prgsreialniubemtibmgre uSHIgah :cjréélﬁlbioﬁgh

i ssol ving _or .|Iyaophilizin rocesses. lt. w reciate at e unit
content - ofreitnik R MR R REEeRchac nd tamioRBBR O a0 er 8gt "each
dosage f offmsnwexie@spect. the pregdnt ingentist provides anhamiesiticalombiation si nce t he
necessary o&f 5kl SnBBTE Yt (dRYIaRE), bEAFRGHollMhe ATBABEL AL AGH2-Bhidd Rialral ity

of dosage units. _ Sui t abl e phar maceuti cal conpositions may contain,
for exanpMEthYk3-Brid £iolituase-1. Tedimeihdistiy)-reddigdeylfiiraoktylppide) bRPEBIME 1 % to
about 60 Ppspetifitdne, craiph¥endca@iceldi Rbéftshle salthtRerasttanalat ivaRvAE mMIDR iREbieMpound
of formil a {Maand fhg, SIORLANLRILoL AATLIL Lered L, agrgndanes v th the
pr esent i AVER |oﬁe\}€n?qy8%88r? lfﬁon FFONEr Befs 18 2NGr08 PEYEHING 8N TS Severity of
t he di seakipasealependentdiseade. t he age and rel ative health of the subject, the
pot ency of the conpound used, the route and form of adm nistration, and

ot her factors. ThEhemfh DR RiRadeiepEiicn] G468 iMtRIiBs bl R RGRicRddeihe .
preferably once or twice a day. All of these factors are within the skill
of the at CLAUPHY MRS ci an. The compound of formula (A may be
admi Bi St es edrgah otﬁ@ﬂ@lﬁatﬁpiaaadejegticﬁuf é.gc&ﬁimetraatgmnta récAINgit6f etg.ogaara,hlmgt 0.05
to about 50 .per. ki.l ogram wei . qof. the recipient, per_day:

bref erabl v SBRIERgeAt5a9 3R BAf, BEieAe BurlfarbR PhERN B EG B 10
ng/ kg/ day. Mdstidisedsersugtlas follewingborermarvatrargplrefaiier son, t he dosage range
woul d nosj ﬁés@érﬁ%i@bl y be about 35-700 ng per day. The nTOR

i nhi bitor everolinmus (RADOO1) may be adm nistered to a human in a daily
dosage r angdamartqnasyngromeeGuafas Wherbus sdkirgsis of Gawslep Hisgaseof 0.5 ng to 15 ny;
nost pref eraplynahdloitib@yéramsss of 0.5 my to 10 ny. In particular, a
t herapeuticall'y effective amount of each of the conbination partner of the
conbi nat i &nRYMIEROMENPSI[t i on may be admi ni stered simul taneously or

sequent i al | Xutaiffhune dRBNseRlitRiding@neephBB My B ARRN-SeERYe R RiBEIRY Riefital ed
separately or a 54628A For exanple, the nethod

a fixed conpination. se 62
of pr eventi'Hejusoaermag’é‘iﬁoﬁ'ﬂs’ﬁﬁgﬁ'tisfaafjgﬁu{}‘é’cﬁﬁ&e@ég%s according to the invention
Mmay conpr b S8tefdid-regidtahtacater giripasblastic Lagkabimtast agent (a) in free or

h ically . bl |t f d I dm nj i f
P TRt Rl RSP, bk AR e T I bR B, 255

sequent i ab | Bulmpnapyiypertdesion i n jointly therapeutically effective anounts,
preferably | pstically effective anmounts, e.g. in daily or

interm ttgnqw%@gggé@ncorrespondi ng to the anounts descri bed herein. The

i ndi vi duab Kolipe elenosim partners of the conbination of the invention may be
adm ni stege\qH§g)p1ng(9r§eel y at different tines during the course of therapy or
concurrently 1T divided or single conbination forns. Furthernore, the term
adni ni st eri Ggney egxconpasses the use of a pro-drug of a conbination

part ner thaﬁ:arﬁiﬁ)é]\égé,{ongmto\ﬁgP&yﬁogist he conbi nation partner as such. The

instant invention Is thererore to be understood as enbracing all such

regi mens of JWERHEIPOKARYRYYNBIOME t er nating treatnment and the term

"adm ni st er@inm'og%l.@uu(gsmrdnﬁg erpreted accordingly. The effective
dosage of each of the conbipation partners enployed in the conbination of
t he i nvent i BAMRLPYRAAFIPhIESHRIRAYRG2BY t he particul ar conpound or

phar maceut i pak-PaminRes-Nhite Byriheoyed, the node of admi nistration, the
condi tion bei ng treated, the severi %ﬁ of the condi ts1i &%h‘i?iei ng treated. Thus,

the dosag® VRYPIRIRNIPIEHESORHHIUTAET BATBEOT helUPIRA: QeEeiUct ed i n

accor dance dentidntias vesedbytaoimutaiobs ssinddecdbethragxtaltgpe ) uictoroburaddisnaset r at i on
and the renal and hepatic function of the patient. A clinician or physician
of ordinary skill can readily determ n& and prescri be the effective anount
of the single active ingredients required to alleviate, counter or arrest
the progress of the condition. Optimal precision in achieving concentration
of the active ingredients within the range that yields efficacy w thout
toxicity requires a reginen based on the kinetics of the active ingredients
availability to target sites. The present invention further conprises the
foll owi ng enbodi ments: A synergistic conbination for human adm nistration



The follow ng exanples are illustrative only and not intended to be
limting. Exanple 1. Effect of the conbination of Everolinus (RADO0O1) with
Conpound Wwoi2n128k4844 and MDA- MB- 231 breast tunor cells deceaise@2boy46¥est ern
bl ot analysis. Material and Methods Preparati on of conpounds: The
conpound everolinus (RADOO1) is synthesized by Novartis Pharma AG A 20 mM
stock solution is prepared in DMSO and stored -20 C A 10 mM stock sol ution
of the (S)-Pyrrolidine-1,2-dicarboxylic acid 2-am de 1-({4- eshyph6Z4?-
(2,2,2-trifluoro-1, 1-di net hyl -et hyl ) - pyri di n-4-yl yt hi azol - 2-yl | - am de)
("Compound 1") is prepared in DVSO and stored at -20 C Cells and

cel |l cul t ur&usensy $ODMN&utdtiome RelroeR séroldapsiuditosas/Bidendliabd ®eliaticC HTB26)
and MDA- MB- 231 (ATCC tl—l'rl]' -20) are obtained fromthe American Type Cul ture
Col |l ection ?e CROTKU 11e, M, USA) . BT474 cells are maintained in
Hybri - Car e wetdind ey rAJOE) deggppiatoent ed with 10 % v/v fetal calf serumand 2

mM L- gl ut am - VB~ | i.um (Am ned,

Al'l schwi |, %@ez&%ﬁgﬁtéé%gﬁhgﬁfgé‘g n%l[o? %:m'fbg%ﬁ\l?/\évt)af]ngﬁgpg%%ef serum and 2
mV L- Caseb®&fsiaBmdgiraltiniedtioas ingbdingriddiugergulesis gpplprensireptogosous. HiSMGPe G/ ni
peni cillin/gifigRtwaycin and cells are maintained at 37C in 5 % CQ2.

Cell treatnent and cell extraction: BT474 and NMDA- MB-231 cells are seeded
at a denst t Yewpfibromatgsis inalugiag Neyretipora#esia tvex104 cel | s/ cnR, respectively,
and i ncubat pgtf-%ghdR fInd@bms7C and 5 % C2, prior to treatment wth DVSO
vehi cl e, 20 nM RADOO1 and/or various concentrations of Conpound |I for 24 h.

Cell lysates e prepare follows, | ture, plates are.washed once with
Cce col d PBS CONTE RG REeRE s oo R R SRR OB e

[ 50 mM HepesanCeis afid aher rem@edmvalida@icies2h noigitigd et et tbp harspisatseqciaed wit NaF, 5
M EGTA, %tﬁ%&&TﬁTO@sl%Mn%D tascadedMcRAEL HELQENQY 383 alifsardid BV s um

nol ybdate, |eupeptin (10 pg/m), aprotinin gﬂ%qo pg/nmL), 1 mM DIT and 1 nmM
PMSF] . Pr B‘m@‘.&%ée‘i‘rﬁ?ﬂoﬁF@’@rtém%ﬁse'y’ﬁBW%‘Pﬁésaé‘H PrISEts SI"&RIA Chemical , St. Loui s,
Mb. Cells are extracted in the sane buffer, containing 1 % NP-40 (SI GVA
Chem cal s). Thexaewlesdatesspraliferativenixgase aredor itdtaae enifryorasaiignarft tugadri on,

| ted - - td i » ith th
S OB, 0 o S G o TP L1
m cr ogr angvages.celon. restumapregtatgr Rancess| yndd vagdinacaritiysvidrsatdoral glipblestomass

denat ur i ngyBigEinyRlorRAR Gistroriddtindi@amel YREEFAIRBbISE cat8hém4s SBIdAGE) and are
transferred to po V|nyI{dene dlfle\%@rlde_ i1t or e

| rs (PVDF.. MI1j
Coener ot | ieromaly BIUMOOKNS s ST iR Pt e R el B aHaN St ar e
probed ovprostagiypebladie, avndédpldstaca heddlasw aigpitteliaaehyraetot, iyoptomss, a( a)

anti - phos%%gﬁﬁécr gﬁﬁoﬁ%or%ﬁ%}%@&am- 05; 1:2000) is obtained from DAKO

(d ostrup, in PBS, 0.5 %v/v Tween, 0.5%wWv mlk. (b)
ant i - phospho- MAPK (T2021Y204) (clone ECA297; 1:50) is obtained from DAKO
(d ostrup, Dernférijheaaspedh (gireepentinyemion proydes e yseref@cempoumshgiigripuld | k. (c)
anti - phogpher- &K rblidind-S2Lidatbdilic dcridt-arid® 154:mdth#8Q0) 2,2 s-teibained from
! ! ) . o 0

Cel | i angl.0g, FeSPnol o, AR 81 4L EHul cERSund ko ledal, Tagen.  O- 5% w v

pharmaceutically acceptable salt thereof and at least one mTOR inhibitor or a

pharmaceutically acceptable salt thereof for the manufacture of a medicament for the

treatment or prevention of an mTOR kinase dependent disease.

In another aspect the present invention provides a method of treating or preventing
an mTOR kinase dependent disease by administering a compound of formula (A), or (S)-
Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-1,1-dimethyl-ethyl)-
pyridin-4-yl]-thiazol-2-yl}-amide) (Compound |) specifically, or a pharmaceutically acceptable
salt thereof and at least one mTOR inhibitor or a pharmaceutically acceptable salt thereof.
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(d) anti-Actin (cat # MAB1501; 1:20,000) is obtained from Chem con
(Billerica, MA, USA) and diluted in PBS, 0.1 %v/v Tween. Af ter

i ncubat i omowntidu4sdse appropriate primary anti body (as |i srtedsaiewsdes?
decorated proteins are reveal ed using horseradi sh peroxi dase-conj ugat ed
anti-nouse or anti-rabbit inmmunogl obulins followed by enhanced

chem | um nescence (ECL Plus kit; Amersham Case 54628A Phar naci a Bi ot ech,
Bucki nghanshire, UK) and are quantified using Quantity One Sidse\Rdf28A

(Bi o- Rad, Muni ch, GCermany). Each cell extract is further quantified
by Reverse protein Array nethodol ogy as described as foll ows. Each
cell extracts Ial’aﬁotﬁ@@tsb@cd trmrﬁr@sezeupww%wﬂ’m penaiition b1 £ cadggouay ot hi ps
(Zept OSGn?’r LYMIE)@ f{gﬁ Lgro??‘(q%,ﬁgzr%lgndc}xghc& amldglﬁfoel @Cll\%fz(@ 2,2-trifluoro-

m cr odi spense C
G osser kmreiaeshyl-eth@appmchny3-yl] Aﬁazeﬁ-slbemtdeh@murzblpsmvmmw ot dsiant

m croarr ays mfoR |r9mn9§se?éc?ed fwmégj\%[{) cgﬁsmjthQHQA@?ap%% in [QroliRGSaME @

uni form bl ocki ng result, ocC I%@Iﬂ ept osens, cat. No.
9040) is derffPiiesianglegp tU?rSOfaﬁﬁ'C Pt ?‘&“ﬂ'mué le) i%’FS'rOA’F‘t’% Ad7% nut es of

bl Of_kl Ng kdigrolMi@BAGES)ESARIUS| dzbinydin (m@;ﬂmw\erwbgdﬂ:ma@eoedbfmﬁrﬁrs (M1 : -Q
quality, t e sanpl e
spotting é&%gg?%ﬁ@%%@grocgﬂ UO’?E@’ R%%&Rﬁ%z&ﬁi ps?’gg?3 IE!>'E7r521lgsferred to
the Zept oSARRICGR QFe}?r 08 Rs! 25t XLRED, Nl/i‘QG)WYEH@éb?Zs axd EMO /63038811,

I ndi vi dua|, | ¥e AR £3i%e GRS aﬂ! hré¥ent N kaln E&eﬁm fré'é‘%rrﬁ'b?m‘%@éﬂaﬁﬁoié/“ ce with
200 pl CABl1 CeLyA assay burfer (Zeptosens, No. 32). The assay buffer

is then a@'ﬂﬂ”ﬂ‘a‘fe’é’acaﬁ ac@ﬁ@ﬁ'eﬁHﬁPPﬁW'W%t"i’%&?ﬂf‘a‘th@ﬂn%ﬁeﬁwaﬂb@c%Pta@P t he
primary t adrgert forsimuladyud, Bépdratb oF ebident@BIde40GA: trpfent O M3ABIal SHEHRD66, Akt 1

pan: Epi tom CS over night. After incubation, the primary
ant i body Wé%%lpagé)twgsﬁp?%?g ent dige hed twce with CABL buffer and are

further i ncubat ed with 100 pl of Alexa fluor 647-1abeled anti rabbit 19G
Fib fragnents [6aressgeinvenionegosys 3 methos o ldure aablorTthemhesphogtetian ansf t er
| ncubat i OBetivhtip AAKRL nWI@nMYEn&J?@QorﬁWMS%@ alininibte?Ag a%m%ﬁ»ﬁd o%fr%% A)T&e

fl uorescence of the target boun gment s IS read out on
Zept oReadBPIPRpTHENAC Watbﬂee?aét\;\'ﬁreo‘c@\ﬂ"’ B PRRH Ry ’%?epé'?é‘?Of('me tation
wavel engt hndiidbrmbodimeniath€piseativeationljreviddsiomnetb e oideasngnpblifd@tveassessed

Wi th EXpog gé’ td%%%eﬁ%édcpﬁrﬁg%gg% %/%tlgr? 8;9(]19&. at%ﬁ%‘?ﬂl@" A% grfretanr?ed \QﬁtfnSI ty

of the si he € 1nag or each art are anal yzed
with the zté@as@weEW@Rmmbﬂor@cﬁmhmn@ce@m@ﬂ! @@éntgblewftth@fe@f/wqmprlsmmzerl and)

and the REdmihRferif@& thetdpdD@dally éfre%me%@hﬁ&tacampb&}%idfe&ma@ Af&ta! body

dilutions used in this experinpent: Antigen Provider Ref ion pAkt
Ser 473 CeP|ar@?@%’é{?ﬁ”}ﬁ@CGPQ@HﬁoﬁanrGOf to a warm-blooded animal in need thereof.

In another embodiment, the present invention relates to a method of treating a
proliferative disease which has become resistant or has a decreased sensitivity to the
treatment with at least one mTOR inhibitor or a pharmaceutically acceptable salt thereof
comprising administering a therapeutically effective amount of a compound of formula (A) or
a pharmaceutically acceptable salt thereof to a warm-blooded animal in need thereof. The
resistance is e.g. due to phosphorylation and activation of AKT.

In a further aspect the present invention provides a method for improving efficacy of the
treatment of a proliferative disease with at least one mTOR inhibitor or a pharmaceutically
acceptable salt thereof comprising administering a combination comprising a compound of
formula (A), or (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-
1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide) (Compound ) specifically, or a
pharmaceutically acceptable salt thereof and at least one mTOR inhibitor or a

pharmaceutically acceptable salt thereof to a warm-blooded animal in need thereof.
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4060 1/500 Akt 1 pan Epitom cs 1085-1 1/500 Zenon@ Al exa Fl uor 647 rabbit
I nvitrogen Z25305 1/ 500 Case 54628A Results: The phosphoryl ation

| evel s ofwOKI(28488Q), MAPK (T2021Y204), MEKL/2 (S217/ S22pyrTArsdoieossh7 acti n
| evel s in the presence of everolinus (RADO0O1) and everolinus (RADOO1) in
conbination with Conpound | in BT474 breast tunor cells determ ned by
Western blot analysis are depicted in Figure 1. The phosphoryl ati on
| evel s of AKT(S473), AKT (T308) and total AKT |evels in the Gasesdpisd of
everolimus (RADO01) and everolims (RADO01) in conbination w th Conmpound I
I n BT474 breast tunor cells as quantified by Reverse protein Array are
depi cted i n Fi THemTER inbibfor @spacdordie t.the present invention may be selected from

RAD rapamycin (sirolimus) and derivatives/analogs thereof such as everolimus (RADO0O1),
temsirolimus (CCI-779), zotarolimus (ABT578), SAR543, ascomycin (an ethyl analog of
FK506), deferolimus (AP23573/ MK-8669), AP23841, KU-0063794, INK-128, EX2044,
EX3855, EX7518, AZD08055, OS1-027, WYE-125132, XL765, NV-128, WYE-125132, and
EM101/LY303511. Particularly preferred mTOR inhibitors in accordance with the present

invention are sirolimus and/or everolimus.

The pharmaceutical compositions or combination in accordance with the present
invention can be tested in clinical studies. Suitable clinical studies may be, for example, open
label, dose escalation studies in patients with proliferative diseases. Such studies prove in
particular the synergism of the active ingredients of the combination of the invention. The
beneficial effects on proliferative diseases may be determined directly through the results of
these studies which are known as such to a person skilled in the art. Such studies may be, in
particular, suitable to compare the effects of a monotherapy using the active ingredients and
a combination of the invention. Preferably, the dose of agent (a) is escalated until the
Maximum Tolerated Dosage is reached, and agent (b) is administered with a fixed dose.
Alternatively, the agent (a) may be administered in a fixed dose and the dose of agent (b)
may be escalated. Each patient may receive doses of the agent (a) either daily or
intermittent. The efficacy of the treatment may be determined in such studies, e.g., after 12,
18 or 24 weeks by evaluation of symptom scores every 6 weeks.

The administration of a pharmaceutical combination of the invention may result not
only in a beneficial effect, e.g. a synergistic therapeutic effect, e.g. with regard to alleviating,
delaying progression of or inhibiting the symptoms, but also in further surprising beneficial
effects, e.g. fewer side-effects, an improved quality of life or a decreased morbidity,
compared with a monotherapy applying only one of the pharmaceutically active ingredients

used in the combination of the invention.

A further benefit may be that lower doses of the active ingredients of the combination
of the invention may be used, for example, that the dosages need not only often be smaller
but may also be applied less frequently, which may diminish the incidence or severity of side-
effects. This is in accordance with the desires and requirements of the patients to be treated.

It is one objective of this invention to provide a pharmaceutical composition
comprising a quantity, which is jointly therapeutically effective at targeting or preventing a
17



The phosphoryl ation |levels of AKT(S473), MAPK (T2021Y204) and total actin

| evels in the presence of everolinus (RADO01) and everolinus (RADOO1) in
conbi nat iwo 20iztasg@enpound | in MDA- MB231 breast tunor ceclraisdemsssitned by
Western bl ot analysis are depicted in Figure 5. The phosphoryl ation

| evel s of AKT(S473), AKT (T308) and total AKT levels in the presence of
everol i mus (RADOO1) and everolinus (RADOO1) in conbination with Conpound |
in MDA- MB231 breast tunor cells as quantified by Reverse prdiased®edfay are
depicted in Figure 6 to 8 respectively. The phosphoryl ati on | evel s of
AKT(S473) and total AKT levels in the presence of everolinus (RADOO1) and
everol i rmmam%mﬁtbbge'tar@@ﬂ@chhﬁ@R)%ﬁdﬂd@ﬂ@&@Mn bvdaﬁnhd%ﬂ@z?&ﬁmblr east tunor
gﬂel ;O?,?;[Aargreeogsggaﬁ ecam%gurﬁ o?torrrgulé? c}faao%aranq]ad @J acg?p g%élﬂﬁ%rﬁ?fean@an“ ty
The phospfﬁavewpwmﬁ@ﬁehmblmorAa<m(a5ma®)Jtlca&K¢cc(eW®O@)sa&ﬂ@retoof)taaﬁ opionalyevel s in
the pr esengsphner bdefMisf RAOAML caid: oK BOLIBLRHORARDORbircflo oD nat | on

wi t h Conpound | breast tunor cells as quantified, in a second
set of exB%fFWeF?e(ﬁia”dHP) RERSrSinsiered fageiRer. gpe éflteéﬂlfe%'i“%ftoéaeﬂafﬁtw{jkﬁ”é 10 to 12
respecti VednybmdﬁXlﬁmaibﬁag% forkef dre@ctvodfephiae unakbsdyetidrms. The bvieddhydrisem (RADO01)
wth Corrpolung Ak d) Om%lna§0 Human Breast Cancer Cell nodel Case 54628A

Mat erial  3Rd° VA HOdS "The human breast cancer cell line SKBR-3 is
purchased from Anerican Type Cell Collection. The SKBR-3 hunman breast
cancer cel | | iln@ne gsneERthefgrentinwdtionprevidpBRBRMacayicab pearRasitieancer cel |

line is cedrhpHsRg (@ta Bhfpoliid @ff&%@@ﬁ bmpl*é%@cfeuhdhllﬁ’é’é\ée thbrd Qalt thekder &0- 2001)

or ot her este a nt ed wth 10% ne seru mol / L
ol e et ey St M R iR I af demmaceutita ?qcew%'ﬁ.sa‘wgfep baraggianet, |
vi abi i t ylehst octlepbarmanadicilly acespsabid ¢cagriese|n aﬂewmbéa‘ﬁleoonmmarmmmgzat he

CellTiter ccordi ng
t o manuf ac&u&%'t'bhj%ﬂ& gggh S@Moef eaC%Hng%j @gﬁ%lace i&eagfeg ﬁf7ate %n ei t her
384 or 96inwgIter vaCéJtI%@mﬂhthza@wt@aw @U@pﬂlv)e agringtopammeEnwardef ofg'ammwnrredu a,
cell's aregtdRRAehdRnbdidcacd overnight and followed by 72 hrs of incubation
Wi th various concentration of drugs or drug conbi nations, at the end of the
drug treatnent ded to each
wel T 1o Tyse thetalR astEin P oot dFane Pl S P BR BB BRTE envi o1 on
pl at e readenprising (a) a ddptplod fdormutdl (Bbreet phagnadestielly eceptabletshieth@moebandat i on:
lgi gvg'_ ;?n-sz gl|Q§st%M@Frﬁbhfmrﬁbi&R&%@%ac@ﬂ@caﬁﬁc‘c@éﬁ%@'sbl@'ih@%‘o%aﬁd GhtRaRXY! 1 C
1- ({ 4- et legst-ong pharmageusicallyjaceapirbipicatriadi faetimyfanapysy FSRaFIP PReAvential YsRi azol - 2-
yl I - am depofmbicetinganskrt (9) a6 (1) kg @amefistéed togflet @ sbpteaelfiya patent i al
syner gi st h' (geffect Iat aI I[bep%gm bl e concentrations, the conbi nation studies
are condulPEEAAE! L neggd trix", where a conbi nation is tested in all
possi bl e pernmutations of serially-diluted everolinus (RADOO1) and Conpound
| singl e agentln@esnsdance withthe peesebi inantion thesphaymaceginapenumgsitiansdorapel i ed
si mul t anegyplafe a@huﬂ@lr@uoﬁ%@&ﬂm@ﬁ’aﬁu@n Fmewjlan@c&mw;ﬁ@n ér@%@(b&o%@theand the
Synergy are all anal %fl usi n i ce software rT‘BI nat o Canbri dge

MA) . Syne?‘é[?'”\sgatE’al”b ’éﬂdéélmﬁv %@lsr'ﬂj?'eagaéed\'fgé‘l mnoa'ﬁ%cmﬁeﬂ@b'e@% t hose
of its si ng;lcbmgemrsparmgr&l asdndt(bemalr begprpdrédt intasedrinedionenadid andears ef er ence

rodel . gé éuﬂggle fc;r%'rﬂ Fa?ss%cﬁ%d&tako’g'n%éfal(:%% é)%(ra’qn?esra%ﬁ% dstr\éllonut‘glnlh%b |

I'sobl ogram of “nuneric i na ndex. "Excess n
conpar e t ovaatdilaoded aﬁymalahmlugtljgﬂaempmmc@renrlsm sgthenap¢utigaly effaetive amourht@ift to

capt ure Whag&Kt bREpRYNSWIgRAIOSEW eorﬂB?na%Hﬁgér’tr{eYalBﬂ@ eQY 8§ Mbilcaeh e\t & of
conbi nation effects, a volume score ITfyclata - NS A - 1lis

al so cal clfISqMamatien keineon BIogRNa MR UtGRlY aCCGH*?B'ﬁé@”t”e@l%61'@”&9%‘?&90'@'& face,
nor mal i zesglifable f&icngr® oagmaitedi dpplicationf actors fx , fy Results:

The term “carrier” refers to a diluent, adjuvant, excipient, or vehicle with which the
compound is administered. Such pharmaceutical carriers can be sterile liquids, such as
water and oils, including those of petroleum, animal, vegetable or synthetic origin, such as
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Case 54628A The effect of single agent and concom tant everolinus
(RADOO1) / Conmpound | treatnent on cell proliferation is evaluated using the
cell titewoghmw4§$36§G assay descri bed above. The cel |l s ace/ysb@bos46at 3000
cells per well in 384 well plates in triplicates, and treated with conpound
for 72 hrs before the neasurenent (Figure 13). In this "dose matrix" study,
everolimus (RADOO1) is subjected to a 4 dose 3X serial dilution with the

hi gh dose at 27nM and the | ow dose at 1nM and Conpound | i Lasalfieifed to a
7 dose 3X serial dilution with high dose at 3pM and | ow dose at about 4nM
The results of this study are set forth in Figure 13. Conmpound | al one
causes a peHnQESIL g@mba}noudem@miemtsehaﬂm & dridane m<fe vatdr ogiquebis sw'ltmbn tdiae Amax,
H\]/eson?é:q??qugottggr\tlée?c{;%egﬂcﬁ%clierwm bi £ 1.0 Pch roPscﬁ'nggs arg SIf%%IaFmpB¥84 arrrﬁ%mpare to
gr owt h i nparbéulasly yorefj¢aatle enutioas. ISufiatde ptﬁaerma@aum:ala@rrlarsarer@serltwgermt, never
achi eved gyl @9{18 PRAMbER i AITBYie Mol B)'yzE WOl tant everol i mus
(RADOOl)/Corrpound I treat ment significantly boosts the maxi num | evel of

i nhi bition, I; = 0.63 co ared .either sin aaﬂents everollrrus
(RADOO1) Amax J‘%m%%’“t' BreeyARBY atign figgapy tef 8T AR dose

mat ri x, eadministeatios\ane fqiesdmge, abdisevm Umles)sm;eefooims euchea}l; s‘ugar—c@medméhlems

(Raco0, gl tmlpacry g ot et olod B6llnbigt dass dgnes for

(4nMB7nM) prepared éGhiIPRREr KRWnoRsE e, rt@itexgeelmbvate@ﬁﬁptﬁoevw@nd Mefgk  benefit

conpar ed gen@am@osu@dr-boa% o%\é@lhﬂ!}; bWépkﬁlBﬁ@@Qﬂebss% IS\!vM%%p@rgété‘tbdtHaEﬁqufTentS
Ef f ect of i nati on of Everol i nus

in this experi

e BBy TRl e e ot o P o o o o hodis
The hunannédemsin ilsalinceistitoelan effective Bhodn4incs theutecsssagafibctymamoriitintabeTy pe
Cell Coll , 7 cer cell line includes both

Pl K3CA wfe%[cl:]e%rrbyaa-r@ﬁ%]'-\%éﬂ&&ﬂwﬂgﬂé?{%ﬁ%eﬁﬁﬁthT 474 breast cancer cell line
is cultured at_37Cin a 5%002 i ncubator in RPM 1640 ( ATCC #30-2001) or

ot her suggest gepi tﬁ’é‘&l%”@@ﬁ?ﬂ“éﬂéﬁﬁ‘@@ﬁ'%”ﬁ May §optpiat far exsgpien Eog @bk %ol / L

gl ut am neatsgutl 99.9%:S BréictHBlyionINRIUE 1 % to about@8l%, d?fh@dcf\%l’lﬂgre&&n@%bﬁ actgall |

viability is determ ned asuri.n el | rATPc nt usin
P LY et B RSt R U B PR T TR a3 o1 1 g
t o manuf awvttuthepreseplrioteotial will Bepeatl lupon rllﬁmoweaorscseth as the eevgriptagtheon ei t her
384 or 96 I ( wt h nedi a,
cells ar edlgﬁs'le tcPB@Fr%a?%cj[ tEh QZ%Q(])a\G/@?eﬁ?t hbglthgﬁtrpe%%d t%gfg}gﬁ] w?fgﬁmegd by 72 hrs
of i ncubafMBRPURH P?Pdvﬁ'ﬁlr@ﬁga%ﬁﬂeﬁf?daTt"i"étf?t'G'F A QST BEtor: lBe EWRISPMBR | ons, at
the end Ofadrhlh@teﬁh’di@orteftmtdﬁﬁ@bdaﬁ%t’eﬂéraMQbmrQﬁlcé BeafeAll oFitie’ fdataps arggent are
added to e ¢ g t?. ﬁ i e , and | um nescence signals are recorded
on a Envi ‘£;’ 'r\ hgiskl of the At g inGE. Met hod for calculating the effect of the
Conbi nation: To eval uate the everolinus (RADOO1l) and
( S) - Pyrr ol i di neelcompdinseaffiaysoylai(8) mey be draipisigeed in therapeutically effective

1- ({4- net QMBurﬁéﬁ%néng a'or% aBButf0| 05% QQouls@ Wdo‘g?atnhb(ddk vxFéYdh'tS'f'tﬁ'e fche)ﬂ h' azol 2

-yl'yam de) ion effect and denti f ¥ pot en

syner gi st P¢ d@f’ffpé Fraaty aQP‘I't Oﬂo%%t‘mk%/débﬂ@é%?rﬁﬁ’t?b&ﬁéom ?‘Pﬂé’t 8oy hae kS/Hal&t ud| es
ar e conduthegfonadhinBtratidnse amaky p&'son, Wed®age @ogdivodd most prefetadlytbedbout al |
possi bl e @eg&y%gthﬂ§ of serially-diluted everolinus (RADO0O1) and Conpound
| single agen 82eS in all conbination assays, conpounds are applied

Si rrultaneously S| ngl e a ent dose re%g)ondl ng curves, 1C50, 1C90, and the
Synergy are all '?/ﬂ‘é‘d’ pravAlinHR (RARO0S nayie aditisieisidias dRkan tenddily dge

MA) . Syneagiage san@alof:@lb & rudog; prRINESIY GhEraB@ETEl 1Bing @)1 S mb emeR PRterbly t hose
of its sm}é q? g%u(gst the drug-with-itself dose-additive reference
nodel . ef'iaB i Mddditivity can be assessed visually on an
I'sobl ogram or nunerically with a Conbination |Index. Excess inhibition
conpar e to addhwesictlgr, 8 therapeygicabheeffaictite arapuatofgatupf thelessebingion paritnehaf t to
capt ur e WHareBmbRgticHYI? HeOhRRGREY be J&n.ma@%lswultah@ou@w%t@édueatan@a&th of

conmbi nation effects, a volune score VHSA=ZX,Y Infx Infy (" data /NSA) is
al so cal cANAEY Bt iireoMRAneNta Aiay bgRdminiierad %ﬁte'é%@ lixedepmbisgtionace,
normal i zed for single agent dilution factors fx, fy Results: The

ef fect of single agent and conconitant verol i nus (RADO01) / Conmpound |
treatment on cell proliferation is evaluated using the cell titer glow
(CTG assay descri bed above. The effect of single agent and concom tant
everol i mus (RADOO1)/ Conpound | treatnent on cell proliferation is eval uated
using the cell titer glow (CTG assay described above. The experinent setup
is identical to the experinent pr ocedure descri bed above for the SKBR-3
nodel (Figure 14) And the sane dose ITB.tI’IX (everol | nus (RADOOl) 4 dose,

o I v ~



Case 54628A enhanced synergistic activities are observed for everolinus
(RADOO1) at all doses (1nM27nM and the hi gh dose Conpound | (330nM 3pM .
At | ower worrprumss4s concentrations (4nM 37nM, the combipoaitiseen 208837 not
seemto exhibit additional benefit conpared to Conpound I and everolinus
(RADOO1) as single agent treatnents in this experinent. Exanple 4: Effect
of the conbination of Everolinus (RADO01) with Conpound | in T47-D Human
Breast Cancer Cell Model WMaterial and Methods The hurzasebret
cancer cell line T47-D is purchased from American Type Cell Collection. The
T47-D human breast cancer cell line includes PIK3CA nutation. The T47-D
human br eBstexampiecthe atHodlof prevérting ut tkdatieglprdtifediiée &usbaaeé%ca@mgimmbaL or in
RPM 1640. th 10%
Fetal bovIte s oBo g AimBl-lont B4R e Tl i PpraTRRRSW " 1)
Prol i f er ag¢oeptajple salyforraand (i edrbinisiratipnios anlegent (h) mefcbelsy ph@ra@geutlnqucel | ul ar ATP
content - Usidafiabi8RafRich MGG R drBARRRAG I arlderdh ﬂ)mtwevap%ﬁ&% (Promega

#Gr573) according to manufacturer's protocol. Brief 00-50000 cells are
pl at ed on®ECHieIMALIS. Bﬁef@@'WISV”eﬁﬂ?@tC@@ ?W?CtQ’QF?I‘(OB'BQ %\BI'!‘ faiyor100p1 (96 wel I)
grow h rYEdlteamltt@ﬁtMcﬁ)s@g’eS ca&résrpw@lngt@tﬁé érﬁ@lfht%bme@hfere&nd'héﬂidlvmwld by 72 hrs
of incubati ot I)(ers us Ilnert1|traft e a?ﬁ ar. ns&;& oenblan t| ons, at
t he end o?on? aaraaq r’?ech({ ea NERY ?’re fn g 8%]” RSESC R egent are
added to dfferenttmids duong ljzs eowrh@ofdbﬁrbpy qrn;dnctur,mnhhee deided ossingiatantanation ecor ded
on a Envi gfQ8 kAL oFL #8Em admlnlstewgl&peﬁcg%gs%lagwe%gb Bfa b&r&] frect of the

Conbi nation: To eval uate the everol inus
( S)-Pyrr ofSreRination pQrtrmr that WW invivgde H1e2:pg_1ﬁ|na@pn partner as such. The instant

|(i{4 nregI myémﬁlé%-tﬁé’reﬁae?totbéIuﬁbér:{?)tb@claélerdbrﬁfﬁh@yll s@hmdmer&wfbmuparkoué it hi alzol -2
-yl l-am de und 1"). conbjnati.qn.e i potentia
syner gr st Aertat e TPtRt A eC R L PRRih £ be BREor B EBH B al  on st udi es
are conducted with a "dose matrix", where a conbination is tested in all
possi bl e per nuT@tqﬁéﬁsle@psalg@rQ‘fa@qwmemﬂ@d‘awawermp(%mdm and Conpound
| single eaﬁmat.e%ﬁﬁe .m@nt@hlmawawdaaéﬁo% FREYSticIREBRAPAR Al € appl i ed
si nul t aneousl g?e Si ng ent dose respondi na’gcurves | C50, 1C90, and the

Syner gy aP@rHpeeulical 'GQPW@'OQ‘?%IWG odeftf @ F‘é?‘t?@ﬂ‘nﬁ'rer?art‘%%? be@&nbrldge

MA) . Synetrepted, ﬂma:@lvemj/ att teel cdnglitioo bpiag tregied Thosyihenddsh@gntegimeasipiese t o t hose

of its si i nst Wit ho . do ference
ool LB BRER e ORI 5 M oL 08 e

I sobol ogr et administriationl dng the rehal@andhapaAtia dumction Of%@tlgﬁtwswlqlmx Excess

i nhi bi ti ophyeREAE §rdtn9ryas‘41ﬂ1'chh Véabm/ &é&nﬁie%d%?es@ﬂu@th@gﬁ&ﬁv@arﬁéﬂnlt oﬂﬁée matrix
chart to capture where n |es occur. uant i t he over al

strength gpal %SWHPHZQE‘?C’&?tSerPﬁ‘é%}P llevigl G‘Hﬁ“e‘éeb?%e /R“Z&@S? of WP)POF‘H"I“SP (' data
I NSA) is abtoal@edoidnat adnetwgmmntrbt@ndﬁtr@ amtib |t1dj‘red|bmtghlﬂls|h{mraggeethagent
surface, ized S ent dilutio ar Resul ts:

The effecygldgg%'cacélw'twmtoxthgregw'r }e antasee(?/%r}t%% etscs(o éf&ﬁ@‘é& /Corrpound I

t r eat ment ingredigats| avaitablilitf tetargéteites. s eval uated using the cell titer glow
(CTG assay descri bed above. The effect of single agent and concomt ant
everol i mus ( RABRQdeROiRRMSET utthd @ RbRERIthORBIIGAN] erbcirmdrs:at i on is eval uat ed
using the cell titer glow (CTG) assay descri bed above. The experinment setup
is identical to th%Aex er}El rtocg Wr e descr Q@ abo ve .for the Sé(BfR 3
model (Figure 157. "AHG°P %%Wrbé aHL L ey PYINEERHER SPTMRTRNY HABYTY O dose,
3X, InMto 27nM Cderpoiand) WhICWISdSBIéyrro:Bd(ne-4ﬁMl¢ada03;dMacud52 appé il ¢d-

The results of thi Sncibyidyo 1 £o8hobOl f-BmlethyFBHE R ibm: 4-@@9&@%'%% gne

causes a significant concentration-dépendent tion rowth wth
the 1C50 around 33@ANPHARSt ARRNTERINMNE0. B reg Braehindik = Atd sb’ﬂl'ttt'i‘%i?IOfc'Brrpar e

t]9f DIVFO Contlrlol) S\Vc?hmtriam@ﬁ&mm&or%wda&f@s@ef@.@.@bc@b.ﬁwog rér@élldgs B ory g
effect on ce prolifera ngl e agen chi eved . a an
Amax = 0. 37. Concor?PPQﬁ'fnatee\/yn:?S@ '\ﬁﬁ %ﬂlﬁ@@% ﬁ[’]’ﬁdﬁ &SN oes not
boost the maxi mnum |tiey@KBRH bredst d:anbermell mmelbrmeeaa' -4740r&Bt caroapati atoidel. t 0 t he
singl e agent Conpound | treatnent (Amax= 0.67). Over the entire dose
matrix, slightly enhanced and weakly synergistic activities are observed
for everol i mus (RADOO1) at all doses (1nM27nM and the relatively dose
Compound | (12nM100nM . At both high 2hd | ow end of Compound |
concentrations (4nM 330nM 3pM, the conbinati on does not seemto exhibit
addi tional benefit conmpare to Conpound |I and everolinus (RADOO1) as single
agent treatnents in this experinent. Exanple 5. Effect of the conbination
of Everolinus (RADOO1) with Conmpound | in ZR-75-1 Human Breast Cancer Cell
Model



Mat eri al and Met hods The human breast cancer cell line ZR-75-1 is
purchased from Aneri can Type Cell Collection. The ZR-75-1 human breast
cancer caWb2biamasssancl udes PTEN nut ati on. The ZR-75- 1 heommusbeieasic4Tancer

cell Iine is cultured at 37Cin a 5% CQ2 incubator in RPM 1640 29 Case
54628A (ATCC #30-2001) or other suggested media conpl enented with 10% f et al
bovine serum 2 mmol /L glutam ne and 1% sodi um pyruvate. Cel |

Proliferation Assay: Cell viability is determ ned by neasuriCape®db28N ar ATP
content using the Cell Titer-d o0 Lum nescent Cell Viability Assay (Pronega
#Gr7573) according to manufacturer's protocol. Briefly, 1500-50000 cells are

plated on either o38/4sWer@éilc\&Sﬂnbmﬁtﬁo@tf@f&uh{an%miﬁsﬁﬁﬁow‘&irﬂp}ls@g a16Rpdun@96 wel |')

growt h nedi a, ceIIs re a C rni ght and éoll by 72 hrs
of I 'hcubat | on w t h o RFTUANRHTRdR B £ Ca8o0e A 6 SEuR 4t T one,
the end of the drugndatmedi2rhd 2-trdigoatl, rdimethel-ghylkpyeidigel- ylﬂthlawléal}eamne@ent are
added to each wel | g al k3 chBfTeR iRt tréﬁqoﬂﬁﬁpﬁ'ﬁ?eefoﬁﬁ Bl M Eorl fCOT ded
on a Envision plate rea or calculatin e e of the
Conbi nation: To evd Q@EPEaaBIRYHER PRILSPIEPLDA FyN&FItic Comb'”at'on range of
(S%{ZyrrC)lhl ?I 2221(%1) ﬂo%&fatl#l&?’lbd hNG — TQ?_GIMZ’m@@bQ@xmatﬁlyl 1) nM - 27 SM respectllvelyh o
nmet hy ri ro i met et hy pyri di n-4-yl ythi azol -
"yl 'l -anide) ("Compdl ﬁ‘azﬁ‘d’ 8 FHE] & "ect and to identify potential
synergistic effect at all possible concentrations, the conbination studies
are conducted w #h Assyhegstic calination fonhemen adrnioimnézt'rmatct)mnridirzg a4 egpednd of al |
possi bl e per mut at [ g f AP Gibls! xS owa.ﬁg1%vo¢cra%dstac@ 94 )-@nd Compound

| single agent doses, I nation assag unds are appl i ed
si nul taneously. Si rﬁ@qt@/' 5@%&&2 abEleordsheRgHibet xi)r%@'n 4r>¢15tb'azcr'é9tﬂ a”a%} t he

Synergy are all anahaéadas:sh@gﬁ@mahmm@rsmfrée/\@rreo(mmafoﬂabm%@ntﬁaear.hdge
MA). Synergy is cal_cul %\ﬁa conbi nation's r@aﬁfnse to.those

of its single agentasCo P?Ps%nqeh S 9 3 BYPrYRYS &R NP erence
nodel . Devi ati ons fappnwldtaiady Jpidiangd apmryXImahelyUml\aszésMeehpects/aalld e dR-an

I sobl ogram or numr%qa;rgélstg\%,{cgr %"%a‘gf nation Index. Excess inhibition
conpare to additivity can a plotted as a full dose-matrix chart to
capture where the synergies occur uantify the overall strength of

conbi nat | on of MECPIBNTE Qeiils SEcbiEa PSR ZR0 o9y HESIHp ho (Mt a | NSA) 1 s

al so cal cul ated between the data and the hi ghest-single-agent surface,

ot gg't' g?@ Jn?él? 3 ek teﬂf%%ec&%b%'aliéﬁéf%'\‘/e.foﬁ‘r%s?#%ﬂo&);wi%%@“@ § BhBTaza The

t r eat nent archMBAINIB-83 hbrieast tumndr galls detastes| by Western Slohapalvisis. cel | titer gl ow
(CTG assay descri bed above. The effect of single agent and concomitant
everol i mus RADOOMertCOWpound | treatnment on cell proliferation is eval uated
usi ng t heMagripl and(Mgthogpow (CTG) assay described above. The experinment setup
is identical mr@pérbm)nexpaﬁpcrmas Teoepuie @{e&mmubmmﬂ)@yu@sf/mmesuz@asa 54628A

t he SKBR-3 nnd r 6 And sane."d | i
(RAD00T) . Mg Hifscanargs At & ot sl i B3 EnarctPR BAER) oo R AT
appl i ed. mM stock svhléorr efdhd (S3- Palrrol'tdhieS1 stlg@l”yoah@a@& amistet 1({4- metylfuiZe 16.

Conmpound |, b Qﬁ‘lﬁorgqeisd|H\QPhyPéHﬁ)ep§§/n§|h9WI]fth|§£’dqt2 YR @)B@H\p@%dqqls gr owh with
Amax ar ound ti'on conpare O cont r ol
everol i rru@re(’ﬁﬁﬁ)ﬂté')ﬂsgle‘%ﬁ@ﬁeé’satb@t Ter growth inhibitory effect on “cel |

proliferati on as a single agent, with 1C50 around 15nM and Amax = 0. 55.

Co i t t t t i i f] b t
R A e N e
agent s ( e¥®reotiMRfsMBRADOBIGC AifE»20xa@.cbined irdmCoerpoenchn| Typerexitur®. 16) .

However, gyRLidd@rest M&V,q@% i x, significant and weakly synergistic
ef f ect boost IS observed t he h| ghest dose of Conpound 1 (3p At | owner

dose range ofBWﬂ'ﬁB'!frﬂﬂe [“a(”iﬂmdifbmb” ¢#re mesivn Q’H@%ﬁ“ﬁi’&%@enﬁtw'@ygn’? Vi

exhi bi t | afdel| t:almaat im bed2 M L-@mtﬂtﬁﬂrﬁeed/IEIAOMg@IWQUI&Cbré gdRd .repéemcé %Mﬁed(t#ﬂﬁx?ﬁoj-)
as Ssin e, agen S.1Nn | r.e e
conbi ngti 8%?98]95@' 3‘1"{%’% (72 i')off mvﬁn r?{(}o/&ﬁpf‘%a' CﬁﬁﬁJﬂ§nﬁg ﬁzPr ostat e

Car ci noma Nude Mouse Xenopr aft Model
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Met hods and Material s: 8 weeks old, male nude mce (nu/nu, Harlan)
havi ng a body weight (BW range of 21.0 - 31.3 g on Day 1 of the study are
used. Thewanormisss4are fed ad |ibitumwater (reverse osmpsirais2dizppseuC ) and
NIH 31 Modified and Irradiated |ab Diet(R) consisting of 18.0% crude
protein, 5.0%crude fat, and 5.0% crude fiber. The m ce are housed on
irradiated Enricho' cobs(TM Laboratory Aninmal Bedding in static

m croi solators on a 12-hour light cycle at 21- 22C and 40- 60%ashyAd2lA y.
The DU145 human prostate carcinona cell line is obtained fromthe Anerican
Type Culture Collection (ATCC). The DU145 cell line is maintained as

]g%x polnegt I glulayhir@ AIVnagia Gkl $upblemehtad Rﬂl}/g%d@g#m@/eﬁwﬁmm@hﬁmﬂ%ﬂny%@h 10‘1/000
etal bovine, ser am ne units penicillin sodi um

pg/ mL st r BRVEIRRC aﬂgéé'ﬁgm/g&% pg/ nL gentanicin, 10 nM HEPES, and 0.075%
sodi um bi car bonat e. The tunmor cells are cultured in tissue culture flasks

i hum di fi i t 5% CQO2 95% ai r.
DUL4S o oat ot GIEREIEHS el L) 220 BRPBHBIT et e dr ot h and
r esuspendéehsiy ofe8.20 m@ aetls/an and 106X 15 oell§/0m’, cedpkstively] aridrinaubatedd RBSS Wiat h 50%
Vet | gel THHGERB 036, c06ER)reaAS Ry EEERIRRIY 50 hIRGUIR! eflusupplaneous! y

intherig "ank W of the suspensi on
cells). T%CFTMF?@P%S@F@”@QP”ddé@re%W n two dimensions to nonitor growth as

the' r WaOeW@ééﬂé@ar@?@pQ@@f&@%llb\h@ Gﬂﬂﬁr‘erp%ﬁ’es]é?gwé%drﬂﬁ@e wan@Bcoldwmer size, in

T b eoormatyiat R e eh i oot raon Aret BoT Y Bbes PH o Taad of

t unor vol mWENa@EX&rﬂMd}ag‘lﬁce&fpheﬂﬁphblenm ml\mmlealﬁtn&M EGTA, omMBRTA, afmiirei, 2t udy,

mce with di vi dual f - 196 m®B ar ed into, 11 groups
ot “ten m B Sl oyt iRe, AR tsefm il s PPopyR By Tipper b 1

('S) - Pyr r olig/ahiLp &-rd DT abé r e YPIMSE]. &Rd)tdas%ﬂﬂnhlde are purchased from SIGMA

1- ({4- met [ 2,2 fluoro- - o

i ot hy - SRSt MO, EEls et B g oo, e copraaipastiNE 40,

stirred i (SI&NMAIGHeMnats). &he@awtqaﬂwpomqmﬂzeﬁ dieanet byeshtifgpticn aquuglmi and

tenper at ufg, et Lao @ FsRlnv@HcenPationss @é‘mér‘ﬁﬂ?ed%%%’é Bé@@r&t?ﬁ@&@) plefre@dded (30%
of final vol urre) foll owed by Sol utol (r) 20% of fi nal voI ume), and
t he mi xt uReckiad é'tlh‘%’“éd until honbgenous. The f| nal vol une is achieved by
addition of deionized wat er (40% of final volune). The Conpound | vehicle,
NI\/P PEG300: Sol ut eioni ze 10; 3 psi gnat ed
s vehicl e 1P pRalid BN mE e E el Bk s By Ao o
t he high- diZféeeeailhrulglsgdluwOlObIeQYesmlfellee)Otb/achlamsie ogbyBRG-FFGIR)EndAs are prepared
weekly angar%ﬁ‘é?lre@% E’(slyv%i|dé?1'éQﬁfI%8r§c%dﬁltE|rsQﬁVbF Q\Iﬁ\hlpore Corporatloﬁvl?ero‘%ré e (RADOO1)

is formulated in m croemul si on that contained 2% (w active ingredient,
i.e. 20 r’r’dsﬁm‘(‘.’)‘lt7b'(§“”gt hé aa%#%m/f\yaf@far% REDAT ereslghips Grivithdhgfodamng/ “cnB. The
RADOOL mi phirhgirdhtiogidsi s al i quotted and initially stored at -20C. An aliquot

f the st k t hawe t t t d at
o e ook, b BB m B LR Rl OB on e
and diluted wt ﬁedemramieilluuadmw O(HJEWV Tveeepr ©9%aev @il g/ mL sol ution for
the highest d@sgn T;g']ﬁysahosmgk (18P 1o bbby 00) QiR SRyt [ ons T or

the | ower doses oenu Si on, i s designated

as "Vehicle 2" Q*?%@Pn%?ﬁmqﬂf)a“ﬁd diuted n PBS@Bﬁp/eM/HJWPe” RADO YA Mignd t hei r

;/ehi tcI es are @ﬁﬁﬂﬂl ?ﬁé@pﬁbMHﬂﬁQ (/9 PlcalgRyFBEN: ﬁ@)OQ{s)obw’He@L fidai tanl f or o

went y-one consecutiv 0 ati o apj es on ys
0 Raboot < Sabeind TP bieY 96 Rt eBS o S B nBbtn A ot WEihley 51 mad-on
Day 7 in G oup) adti-AGRADCD # MAB 150 el (h300Ds mptained fomi Cheedéoat(BillgricaclAa cage by
cage basi s. Pacpgk%%l nht%d?r{j#%é‘ f%v?'\pw\/%e% bolus tail veil injections

(i.v.) once daily on alter nate ays Ive doses (qod X 5). The dosing

volume, 10 m./_ kg 0.2 ni/ use), is scaled to the Case 54628A wei ght
to each ani net‘f‘fteég‘cﬂ@t@’r" Wi”hg‘& agﬂrof’%ea%’?a%@”mﬁ’gi’ﬁﬂf"S@Q@Q%‘te)cﬂ?cﬂ’/@@%nds when

t he Fri dayroBé a¢ eveadled usth Hopsanadish peroxidase-conjugated anti-mouse or anti-rabbit
immunoglobulins followed by enhanced chemiluminescence (ECL Plus kit; Amersham
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11 groups of nude mce (n = 10 per group) are treated as follows: Goup 1
m ce receives Vehicle 1 and Vehicle 2, and served as controls for all

anal yses.wonoiwpasfa64 recei ves nonot herapies with 12.5, 26T1/tspa25046am/ kg
Compound 1, respectively. Goups 5-7 receives nonotherapies with 2.5, 5,
and 10 ng/ kg RADOO1, respectively. Goup 8 receives 12.5 ng/ kg Conpound |
in conbination with 10 ng/ kg RADOO1. Group 9 receives 25 ng/ kg Conpound |
in conbination with 5 ng/ kg RADOOL1. G oup 10 receives 50 ng/GageGdbzidund |
in conbination with 2.5 ng/ kg RADOO1; because of toxicity, this treatnent
is stopped after seven doses of each agent (qd x 7). Goup 11 receives 25
ng/ kg pacbPhirmeeh B|0T¢UﬁiDBucgrnghMri‘?sH|rthJPb)i dnd@rs quantified usindCRAKtite Ohe Safbyare S
determ ne% B(PEM mcjn pmra the purpose of statistical and graphical

anal yses, ATV? i??ere Mee in tunor vol une between Day 1 (the start of
dosing) and the endpoint day, is determ ned for each animal that survives
to Day 21. Fdracegehextiags er qyeatifigd by Reveres proteie/Aery roeteodelgpas nt day is
cal cul at ededoMbdd® thidwsoW ng rel ation: T/C(% = 100 x AT/ AC, for AT >0
where, AT = (nean tunor volume of the treated group on the endpoint day) -
(mean tunor volune of the treated group on Day 1), and AC = (mean tunor
vol unme of t heEacbntalloéxtgrts ugre aspottére oetod PeptoMARIES ) PWG( pretein tmicroarrayothipee of

t he Contgg %E&#épmﬁtﬂa Qﬂﬁ’a\%hzerléhé)rvxﬁtﬂttrg%eﬁézo%ﬁ%c"f'rﬁ {)cﬁéép%ﬁfé"bgsjeg r\’o‘?%'éé@rai?ﬂc 40%

or | ess e cl assi otenti er apeu

for Regr eé‘@”%ﬁ'ol’@s%)bh@e%"\/' GrOSSGrkmaW%*fo @Pﬂ’fnétf‘abf\ftﬁﬁw(é‘l@othﬁéea@ed
fromthe ﬂé[@ﬂﬁhl(%arfa@gr@iésérﬁm 5r@SIREUbIRY. forl ERSUTBR37P@Y TE ablseReda RAlTSrhAl

regressio c ete regress CR teh t r.in an
PR i nd caF'eék b fhe” o G R BED desstoer s cbcr BB SR GisRiRe t or
t hr ee consieauiuitraeoni® ashwlizmeXites 30 viinutey df beckiogitheehpb atehextesisivdly ringeadvitiqual to

or _ar eat el A 3 A8 By BRIl fla hASAfodkhLRGoeasur ements. A CR

i ndi cat es tunor me i's t hree consecutive
measur emefAfty tirisamie sprstingand Hlocking presediresdije ZaRYVIBRKS Chlp&@érmﬁ%ﬁto

Ani mal s apg !oehﬁmm %aﬁwgeﬁls gat. RO 100), ARG diX fd mgﬁndmaﬁ%%k theekend

days) unti | e end of e stud Acce tabl e toxicity for maxi mum
t ol er at eds'ﬂo%r@y? ONdaf FiR s 2% P %WEW@QSB' Gt 1e§§-yﬁh%§?ai§@€fﬁurl ng
t he test, (Rpt?bsem;t calDlNe emm) Ureeaﬁsaeaanmenk thieml @dperated BRY edelatdbmparomgt isen

el st
be. eut hanfToazitoan e 08,0 3y REprBRRASeB GREON BarRer Rt SRR TRESKU IR, , b 1 T
the gr oupCSW%ﬁ é@tﬂ rPéhtEWl@theiﬂWWR)atd%Tapm nighé After insubaiicegibeirzie@nas NTRa

(due to aﬁr‘&lb@@ﬂ"s r&ﬁO\/%H rtﬁé )arraMwéQié@ t\Xn@e Wikagpm b@@r‘%ﬁ@ir’e iheNhEMBated
(necr opsy- conf di’ssem nat i nvasi on and/or metastasis). To

conserve 4 ﬁ%‘? E' ‘Wﬁ"?"é ﬂb‘Pr %76‘?[?%9%%&5 rﬁﬂl?ﬁ %ﬁ"’f i3 frRe TS f'ﬂ@oqfi” 42548 in a

group is b foar el RESI the edka&fthTrRubatlbutthé bmyéemtr@waeqeﬂcmmbewmed)(ams:ma1ed as
TR if sub LR, sh rea

Sanpl i ng: BT, f%g%gﬁ%n% Hh& eboua‘ﬁ\ﬁ,} f}ar(l’%% él %,&”E“ﬁet%e rtflgFge 2 hours
post - dosi (Z@pl@yerISeV\htt@wﬂ Smtzﬂrla@d)pemgtada@r mquauomvmme@aamaancmcc@ 8, at

24 hours pasdr dosd ﬂ%re&!&hé@ikugﬁaﬁ was SRRt KRWsTR- turEéE b Yoé uge gl R)Od i's
coll ected fromeach animal and individually processed for plasma with

K- EDTA asSefRifc gsRATARaen therteptityohte sighpl es are frozen at - 80C. Tunmors are
exci sed and smepﬂdorészeribel imabeéd] tor babl? arrdy a am/zaet withuhs Zeptst/PEfwm 2dosi Ingd
on Day 21 our mal s re sanple
Por b ood A FRPEESM BBl S B el b BT oden onpfls BB Gt

G oup 4 AAntiebies #ad adibatyddimtiensiused héhlsemwmaet TR deaths; and G oup 9

Animal s #4 and 10 exit as TR and NTR, respectively. These animal s actually

survive Rntf;}%' 21-and-are-sanp IPt%L\in’der Ref Dilution
pAkt Serd73 Cell Signaling Technology 4060 1/500
Akt 1 pan Epitomics 1085-1 1/500
Zenon® Alexa Fluor 647 rabbit Invitrogen Z25305 1/ 500
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Statistical and G aphical Analyses: Statistical and graphical

anal yses are perfornmed with Prism 3.03 (G aph Pad) for Wndows. The

si gni fi camoeomi48846f er ences between the nmean ATV val ues PLorustoieassd? ver sus
control groups of mce is determ ned by analysis of variance (ANOVA), with
Bartlett's test, and a post-hoc Dunnett's nultiple conparison test. Wen
Bartlett's test indicated significant differences anong the variances (P<
0.0001), the results are analyzed with the nonparanetric Krusdsals492A i s
test, which shows significant differences anong the nedi an vol une changes
(P<0.0001). Differences between groups are anal yzed post-hoc with Dunn's
mul tiple conparison test. The Mann-Whitney U test is enployed to conpare
medi an vol une changes in two groups. The two-tailed statistical analyses
are conduEggiﬁ{S.at P = Case 54628A 0.05. Prism sunmmarizes test results as
not significant (ns) at P> 0.05, si gnifi cant (synbolized by "*") at 0.01 <
P < 0.05, very si gnl ficant (synbol I% "**"2) at 0.001 <P < 0.01, and
extremely si gHierRnesRioy §9WP'F?WH§473‘)* ARK £F203/Y204), WBK 12882 s est s of

statisti canhd @tagﬁutﬁ||ea/arscrethdcpre%ehcqwf@verdlenmRaat)omaahe e@drolinfe (RRDOOt)ude of the

Lo e e DAL SRl o245 2acPlordl s LGRS BpdlEfAET 26

ei ther si gn"ptfl cant’ significan sca constructed
t o show AInalysil arederfiged infriiwe dual ani mal s, by group. Group mean + standard
error of the nmean (SEM, or nedian tunor volunes are plotted as |inear

functions of tHeBhosgHoRIHIONRAIS BVAKTIBHEE SAKN A1308)d QMK 18eldiR@nest udy are
plotted as ves are

t . + f n Da T wt h .
P oncat e dDERGIRS SRR TATITE R oo g [ARO M Hgor el i el ¢
obt ai ned fin®MThkresstiayor cEtsoaspyuantiiee &y Remdrsdvirateinvdrtayreee Gpacierbin Figvie 2
Statistical, kMuifey.

The phosphorylation levels of AKT(S473), MAPK (T202/Y204) and total actin levels in
the presence of everolimus (RAD001) and everolimus (RADQOO1) in combination with
Compound | in MDA-MB231 breast tumor cells determined by Western blot analysis are
depicted in Figure 5.

The phosphorylation levels of AKT(S473), AKT (T308) and total AKT levels in the
presence of everolimus (RADO001) and everolimus (RADQOO1) in combination with Compound
I in MDA-MB231 breast tumor cells as quantified by Reverse protein Array are depicted in
Figure 6 to 8 respectively.

The phosphorylation levels of AKT(S473) and total AKT levels in the presence of
everolimus (RAD0O1) and everolimus (RAD001) in combination with Compound | in MDA-
MB231 breast tumor cells determined by Western blot analysis and Quantified using the
Quantity One Software as showed in Figure 9, in a second set of experiment.

The phosphorylation levels of AKT(S473), AKT (T308) and total AKT levels in the
presence of everolimus (RAD001) and everolimus (RAD001) in combination with Compound
I in MDA-MB231 breast tumor cells as quantified, in a second set of experiment, by Reverse
protein Array are depicted in Figure 10 to 12 respectively.

Example 2: Effect of the combination of Everolimus (RAD001) with Compound | in SKBR-3
Human Breast Cancer Cell model
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(vs. Gl, &, G, &6, or G/) Mean BWNadir Deaths (TR/ NTR) 1 10 Vehicle 1,
Vehicle 2 784 (T/IC=--) -- -- 0/0 2 10 Conpound 1(12.5 ny/kg)
WO 2012/148846 PCT/US2012/034647

Case 54628A

Material and Methods

The human breast cancer cell line SKBR-3 is purchased from American Type Cell
Collection. The SKBR-3 human breast cancer cell line is HER2 amplified. The SKBR-3
human breast cancer cell line is cultured at 37°C in a 5% CO, incubator in RPMI 1640
(ATCC #30-2001) or other suggested media complemented with 10% fetal bovine serum, 2

mmol/L glutamine and 1% sodium pyruvate.

Cell Proliferation Assay: Cell viability is determined by measuring cellular ATP content
using the CellTiter-Glo® Luminescent Cell Viability Assay (Promega #G7573) according to
manufacturer’s protocol. Briefly, 1500-50000 cells are plated on either 384 or 96 well plates
in 25ul (384 well) or 100pl (96 well) growth media, cells are allowed to attach overnight and
followed by 72 hrs of incubation with various concentration of drugs or drug combinations, at
the end of the drug treatment, equal volume of the CellTiter-Glo regent are added to each
well to lyse the cell, and luminescence signals are recorded on a Envision plate reader.

Method for calculating the effect of the Combination: To evaluate the everolimus
(RADOO01) and (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-
1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide) (“Compound I") combination effect and to
identify potential synergistic effect at all possible concentrations, the combination studies are
conducted with a “dose matrix”, where a combination is tested in all possible permutations of
serially-diluted everolimus (RAD001) and Compound | single agent doses, in all combination
assays, compounds are applied simultaneously. Single agent dose responding curves, ICs,
ICq0, and the Synergy are all analyzed using Chalice software (CombinatoRx, Cambridge
MA). Synergy is calculated by comparing a combination's response to those of its single
agents, against the drug-with-itself dose-additive reference model. Deviations from dose
additivity can be assessed visually on an Isobologram or numerically with a Combination
Index. Excess inhibition compare to additivity can also be plotted as a full dose-matrix chart
to capture where the synergies occur. To quantify the overall strength of combination effects,
a volume score Viusa=2Zx vy Infi Infy (l4aa — hisa) is also calculated between the data and the

highest-single-agent surface, normalized for single agent dilution factors f,f .

Results:
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WO 2012/148846 PCT/US2012/034647

Case 54628A

The effect of single agent and concomitant everolimus (RAD001)/Compound |
treatment on cell proliferation is evaluated using the cell titer glow (CTG) assay described
above. The cells are plated at 3000 cells per well in 384 well plates in triplicates, and treated
with compound for 72 hrs before the measurement (Figure 13). In this “dose matrix” study ,
everolimus (RADOO1) is subjected to a 4 dose 3X serial dilution with the high dose at 27nM
and the low dose at 1nM, and Compound | is subjected to a 7 dose 3X serial dilution with
high dose at 3uM and low dose at about 4nM.

The results of this study are set forth in Figure 13. Compound | alone causes a
concentration-dependent inhibition of cell growth with the An.x, the maximum fraction of
inhibition = 0.40 (40% growth inhibition compare to DMSO control); everolimus (RAD001)
displaces a similar level of minor growth inhibitory effect on cell proliferation as a single
agent, never achieved an ICsp, and the A = 0.32. Concomitant everolimus
(RADO01)/Compound | treatment significantly boosts the maximum level of inhibition, with
Anex = 0.63 compared to either single agents (everolimus (RAD001) Amax = 0.32, and
Compound | A= 0.40). Over the entire dose matrix, enhanced synergistic activities are
observed for everolimus (RADQO1) at all doses (1nM-27nM) and part of the higher dose
ranges for Compound | (330nM-3uM). At relatively low Compound | concentrations (4nM-
37nM), the combination does not seem to exhibit additional benefit compared to Compound |
and everolimus (RAD001) as single agent treatments in this experiment.

Example 3: Effect of the combination of Everolimus (RAD001) with Compound | in BT-474

breast tumor cells

Material and Methods

The human breast cancer cell line BT-474 is purchased from American Type Cell
Collection. The BT-474 human breast cancer cell line includes both PIK3CA mutation and
HER2 amplification. The BT-474 breast cancer cell line is cultured at 37°C in a 5% CO,
incubator in RPMI 1640 (ATCC #30-2001) or other suggested media complemented with
10% fetal bovine serum, 2 mmol/L glutamine and 1% sodium pyruvate.

Cell Proliferation Assay: Cell viability is determined by measuring cellular ATP content
using the CellTiter-Glo® Luminescent Cell Viability Assay (Promega #G7573) according to
manufacturer’s protocol. Briefly, 1500-50000 cells are plated on either 384 or 96 well plates

in 25ul (384 well) or 100pl (96 well) growth media, cells are allowed to attach overnight and
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followed by 72 hrs of incubation with various concentration of drugs or drug combinations, at
the end of the drug treatment, equal volume of the CellTiter-Glo regent are added to each
well to lyse the cell, and luminescence signals are recorded on a Envision plate reader.

Method for calculating the effect of the Combination: To evaluate the everolimus
(RADOO01) and (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-
1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide) (“Compound I") combination effect and to
identify potential synergistic effect at all possible concentrations, the combination studies are
conducted with a “dose matrix”, where a combination is tested in all possible permutations of
serially-diluted everolimus (RAD001) and Compound | single agent doses, in all combination
assays, compounds are applied simultaneously. Single agent dose responding curves, [Csp,
ICq0, and the Synergy are all analyzed using Chalice software (CombinatoRx, Cambridge
MA). Synergy is calculated by comparing a combination's response to those of its single
agents, against the drug-with-itself dose-additive reference model. Deviations from dose
additivity can be assessed visually on an Isobologram or numerically with a Combination
Index. Excess inhibition compare to additivity can also be plotted as a full dose-matrix chart
to capture where the synergies occur. To quantify the overall strength of combination effects,
a volume score Vysa=Zxy Infx Infy (lsata — lisa) is also calculated between the data and the
highest-single-agent surface, normalized for single agent dilution factors fx,f .

Results:

The effect of single agent and concomitant everolimus (RAD001)/Compound |
treatment on cell proliferation is evaluated using the cell titer glow (CTG) assay described
above. The effect of single agent and concomitant everolimus (RAD001)/Compound |
treatment on cell proliferation is evaluated using the cell titer glow (CTG) assay described
above. The experiment setup is identical to the experiment procedure described above for
the SKBR-3 model (Figure 14). And the same “dose matrix” (everolimus (RADOO01): 4 dose,
3X, 1nM to 27nM, Compound I: 7 dose, 3X, 4nM to 3uM) is applied.

The results of this study are set forth in Figure 14. Compound | alone causes a
concentration-dependent inhibition of cell growth with the 1Cs, around 3uM and Anax around
0.53 (53% growth inhibition compare to DMSO control); everolimus (RADQOO1) displaces a
minor growth inhibitory effect on cell proliferation as a single agent, never achieves an ICso,
and Anax = 0.36. Concomitant everolimus (RADO001)/Compound | treatment significantly
boosts the maximum level of inhibition, with A, = 0.66 compared to either single agents
(everolimus (RADQOO1) Amax = 0.36, and Compound | Aa= 0.53). Over the entire dose matrix,
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enhanced synergistic activities are observed for everolimus (RAD001) at all doses (1nM-
27nM) and the high dose Compound | (330nM-3pM). At lower Compound | concentrations
(4nM-37nM), the combination does not seem to exhibit additional benefit compared to
Compound | and everolimus (RADO001) as single agent treatments in this experiment.

Example 4: Effect of the combination of Everolimus (RAD001) with Compound | in T47-D
Human Breast Cancer Cell Model

Material and Methods

The human breast cancer cell line T47-D is purchased from American Type Cell
Collection. The T47-D human breast cancer cell line includes PIK3CA mutation. The T47-D
human breast cancer cell line is cultured at 37°C in a 5% CO, incubator in RPMI 1640
(ATCC #30-2001) or other suggested media complemented with 10% fetal bovine serum, 2

mmol/L glutamine and 1% sodium pyruvate.

Cell Proliferation Assay: Cell viability is determined by measuring cellular ATP content
using the CellTiter-Glo® Luminescent Cell Viability Assay (Promega #G7573) according to
manufacturer’s protocol. Briefly, 1500-50000 cells are plated on either 384 or 96 well plates
in 25ul (384 well) or 100pl (96 well) growth media, cells are allowed to attach overnight and
followed by 72 hrs of incubation with various concentration of drugs or drug combinations, at
the end of the drug treatment, equal volume of the CellTiter-Glo regent are added to each

well to lyse the cell, and luminescence signals are recorded on a Envision plate reader.

Method for calculating the effect of the Combination: To evaluate the everolimus
(RADOO01) and (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-
1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide) (“Compound I”) combination effect and to
identify potential synergistic effect at all possible concentrations, the combination studies are
conducted with a “dose matrix”, where a combination is tested in all possible permutations of
serially-diluted everolimus (RAD001) and Compound | single agent doses, in all combination
assays, compounds are applied simultaneously. Single agent dose responding curves, [Cso,
ICq0, and the Synergy are all analyzed using Chalice software (CombinatoRx, Cambridge
MA). Synergy is calculated by comparing a combination's response to those of its single
agents, against the drug-with-itself dose-additive reference model. Deviations from dose

additivity can be assessed visually on an Isobologram or numerically with a Combination
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Index. Excess inhibition compare to additivity can also be plotted as a full dose-matrix chart
to capture where the synergies occur. To quantify the overall strength of combination effects,
a volume score Viusa=Zxy Infx Infy (liata — lusa) is also calculated between the data and the
highest-single-agent surface, normalized for single agent dilution factors fx,f .

Results:

The effect of single agent and concomitant everolimus (RAD001)/Compound |
treatment on cell proliferation is evaluated using the cell titer glow (CTG) assay described
above. The effect of single agent and concomitant everolimus (RAD001)/Compound |
treatment on cell proliferation is evaluated using the cell titer glow (CTG) assay described
above. The experiment setup is identical to the experiment procedure described above for
the SKBR-3 model (Figure 15). And the same “dose matrix” (everolimus (RADOO01): 4 dose,
3X, 1nM to 27nM, Compound I: 7 dose, 3X, 4nM to 3uM) is applied.

The results of this study are set forth in Figure 15. Compound | alone causes a
significant concentration-dependent inhibition of cell growth with the 1C5s, around 330nM and
Anax around 0.67 (67% growth inhibition compare to DMSO control); everolimus (RAD001)
displaces a minor growth inhibitory effect on cell proliferation as a single agent, never
achieved an ICsp, and Anax = 0.37. Concomitant everolimus (RADOO1)/Compound | treatment
does not boost the maximum level of inhibition, with Anax = 0.68, comparable to the single
agent Compound | treatment (Ana= 0.67). Over the entire dose matrix, slightly enhanced and
weakly synergistic activities are observed for everolimus (RADO001) at all doses (1nM-27nM)
and the relatively dose Compound | (12nM-100nM). At both high and low end of Compound
| concentrations (4nM, 330nM-3uM), the combination does not seem to exhibit additional
benefit compare to Compound | and everolimus (RAD00O1) as single agent treatments in this

experiment.

Example 5: Effect of the combination of Everolimus (RAD00O1) with Compound | in ZR-75-1
Human Breast Cancer Cell Model

Material and Methods

The human breast cancer cell line ZR-75-1 is purchased from American Type Cell
Collection. The ZR-75-1 human breast cancer cell line includes PTEN mutation. The ZR-75-
1 human breast cancer cell line is cultured at 37°C in a 5% CO, incubator in RPMI 1640
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(ATCC #30-2001) or other suggested media complemented with 10% fetal bovine serum, 2
mmol/L glutamine and 1% sodium pyruvate.

Cell Proliferation Assay: Cell viability is determined by measuring cellular ATP content
using the CellTiter-Glo® Luminescent Cell Viability Assay (Promega #G7573) according to
manufacturer’s protocol. Briefly, 1500-50000 cells are plated on either 384 or 96 well plates
in 25ul (384 well) or 100pl (96 well) growth media, cells are allowed to attach overnight and
followed by 72 hrs of incubation with various concentration of drugs or drug combinations, at
the end of the drug treatment, equal volume of the CellTiter-Glo regent are added to each

well to lyse the cell, and luminescence signals are recorded on a Envision plate reader.

Method for calculating the effect of the Combination: To evaluate the everolimus
(RADOO01) and (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-
1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide) (“Compound I") combination effect and to
identify potential synergistic effect at all possible concentrations, the combination studies are
conducted with a “dose matrix”, where a combination is tested in all possible permutations of
serially-diluted everolimus (RAD001) and Compound | single agent doses, in all combination
assays, compounds are applied simultaneously. Single agent dose responding curves, ICs,
ICq0, and the Synergy are all analyzed using Chalice software (CombinatoRx, Cambridge
MA). Synergy is calculated by comparing a combination's response to those of its single
agents, against the drug-with-itself dose-additive reference model. Deviations from dose
additivity can be assessed visually on an Isobologram or numerically with a Combination
Index. Excess inhibition compare to additivity can also be plotted as a full dose-matrix chart
to capture where the synergies occur. To quantify the overall strength of combination effects,
a volume score Vysa=Zxy Infx Infy (lsata — lisa) is also calculated between the data and the
highest-single-agent surface, normalized for single agent dilution factors fx,f .

Results:

The effect of single agent and concomitant everolimus (RAD001)/Compound |
treatment on cell proliferation is evaluated using the cell titer glow (CTG) assay described
above. The effect of single agent and concomitant everolimus (RAD001)/Compound |
treatment on cell proliferation is evaluated using the cell titer glow (CTG) assay described
above. The experiment setup is identical to the experiment procedure described above for
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the SKBR-3 model (Figure 16). And the same “dose matrix” (everolimus (RADOO01): 4 dose,
3X, 1nM to 27nM, Compound I: 7 dose, 3X, 4nM to 3uM) is applied.

The results of this study are set forth in Figure 16. Compound | alone does not
caused significant inhibition on cell growth with Ao« around 0.16 (16% growth inhibition
compare to DMSO control); everolimus (RAD001) displaces better growth inhibitory effect on
cell proliferation as a single agent, with ICsp around 15nM and Anax = 0.55. Concomitant
everolimus (RADO001)/Compound | treatment significantly boosts the maximum level of
inhibition, with An.« = 0.67 compare to either single agents (everolimus (RADOO1) Amax =
0.55, and Compound | Amax= 0.16). However, over the entire dose matrix, significant and
weakly synergistic effect boost is observed at the highest dose of Compound 1 (3uM). At
lower dose range of Compound | (4nM-1uM), the combination does not seem to exhibit
additional benefit compared to Compound | and everolimus (RAD001) as single agent

treatments in this experiment.

Example 6: Effect of the combination of Everolimus (RAD001) with Compound | in DU145
Human Prostate Carcinoma Nude Mouse Xenograft Model

Methods and Materials:

8 weeks old, male nude mice (nu/nu, Harlan) having a body weight (BW) range of
21.0 - 31.3 g on Day 1 of the study are used. The animals are fed ad libitum water (reverse
osmosis, 1 ppm CI) and NIH 31 Modified and Irradiated lab Diet(R) consisting of 18.0% crude
protein, 5.0% crude fat, and 5.0% crude fiber. The mice are housed on irradiated Enrich-
o’cobs(TM) Laboratory Animal Bedding in static microisolators on a 12-hour light cycle at 21-
22°C and 40-60% humidity.

The DU145 human prostate carcinoma cell line is obtained from the American Type
Culture Collection (ATCC). The DU145 cell line is maintained as exponentially growing
cultures in RPMI-1640 medium supplemented with 10% fetal bovine serum, 2 mM glutamine,
100 units/ mL penicillin G sodium, 100 pg/mL streptomycin sulfate, 2 ug/mL gentamicin, 10
mM HEPES, and 0.075% sodium bicarbonate. The tumor cells are cultured in tissue culture
flasks in a humidified incubator at 37°C, in an atmosphere of 5% CO, and 95% air.

DU145 prostate carcinoma cells are harvested during exponential growth and
resuspended at a concentration of 5 x 107 cells/ mL in cold PBS with 50% Matrigel™ (BD
Biosciences). Each nude mouse is inoculated subcutaneously in the right flank with 0.2 mL
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of the suspension (1 x 107 cells). The tumors are calipered in two dimensions to monitor
growth as their mean volume approached the desired 100-150 mm? range. Tumor size, in
mm?, is calculated from: Tumor Volume = (width? x length)/ 2. Tumor weight can be
estimated with the assumption that 1 mg is equivalent to 1 mm? of tumor volume. Seven
days after tumor implantation, on Day 1 of the study, mice with individual tumor sizes of 144-
196 mm? are sorted into 11 groups of ten mice, with a group mean tumor volume of 181-184

mm?>.

(S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-1,1-
dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide) (“Compound I”) is stirred in N-
methylpyrrolidone (NMP; 10% of final volume) at room temperature until dissolved.
Polyethylene glycol 300 (PEG300) is added (30% of final volume), followed by Solutol®
HSS15 (20% of final volume), and the mixture is stirred until homogenous. The final volume
is achieved by addition of deionized water (40% of final volume). The Compound | vehicle,
NMP: PEG300: Solutol® HS15: deionized water (10:30:20:60), is designated as “Vehicle 1”.
Solutions for the lower doses are prepared by dilution of the high-dose solution with Vehicle
1. Fresh dosing solutions are prepared weekly and stored at 4°C, protected from light.

Everolimus (RADO001) is formulated in a microemulsion that contained 2% (w/w)
active ingredient, i.e. 20 mg RAD001/ g; the density of the microemulsion is 0.995 g/ cm?®.
The RADOO1 microemulsion is aliquotted and initially stored at -20°C. An aliquot of the stock
is thawed, divided into weighed daily portions, ad stored at 4°C. On each treatment day, a
RADQO1 aliquot is brought to room temperature and diluted with dextrose in water (D5W) to
provide a 1 mg/mL solution for the highest dose. This stock is diluted with D5W to prepare
solutions for the lower doses. The placebo microemulsion, diluted with D5W, is designated
as “Vehicle 2".

Treatment Plan:

Compound I, RADQO01, and their vehicles are each administered by oral gavage
(p.0.) once daily for twenty-one consecutive days (qd x 21). For combination threapies on
Days 1-20, RADO001 is dosed within 30 minutes after Compound |. On Day 21 and on Day 7
in Group 10, RAD0O01 followed by Compound | immediately, on a cage by cage basis.
Paclitaxel is administered via bolus tail veil injections (i.v.) once daily on alternate days for
five doses (qod x 5). The dosing volume, 10 mL/ kg ().2 mL/ 20 g mouse), is scaled to the
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weight to each animal as determined on the day of dosing, except on weekends, when the
Friday BWs are carried forward.

11 groups of nude mice (n = 10 per group) are treated as follows: Group 1 mice
receives Vehicle 1 and Vehicle 2, and served as controls for all analyses. Groups 2-4
receives monotherapies with 12.5, 25, and 50 mg/kg Compound |, respectively. Groups 5-7
receives monotherapies with 2.5, 5, and 10 mg/kg RADOO1, respectively. Group 8 receives
12.5 mg/kg Compound | in combination with 10 mg/kg RAD001. Group 9 receives 25 mg/kg
Compound | in combination with 5 mg/kg RADO0O1. Group 10 receives 50 mg/kg Compound |
in combination with 2.5 mg/kg RADOO01; because of toxicity, this treatment is stopped after
seven doses of each agent (qd x 7). Group 11 receives 25 mg/kg paclitaxel.

Tumor growth inhibition:

Treat efficacy is determined on Day 21. For the purpose of statistical and graphical
analyses, ATV, the difference in tumor volume between Day 1 (the start of dosing) and the
endpoint day, is determined for each animal that survives to Day 21. For each treatment
group, the response on the endpoint day is calculated by the following relation:

T/C(%) = 100 x AT/ AC, for AT >0

where, AT = (mean tumor volume of the treated group on the endpoint day) — (mean tumor
volume of the treated group on Day 1), and AC = (mean tumor volume of the control group
on the endpoint day) — (mean tumor volume of the control group on Day 1). A treatment that

achieves a T/C value of 40% or less may be classified as potentially therapeutically active.
Criteria for Regression Responses:

Treat efficacy may also be determined from the number of regression responses.
Treatment may cause a partial regression (PR) or a complete regression (CR) of teh tumor in
an animal. A PR indicates that the tumor volume is 50% or less of its Day 1 volume for three
consecutive measurements during the course of the study, and equal to or greater than 13.5
mm? for one or more of these three measurements. A CR indicates that the tumor volume is

less than 13.5 mm?® for three consecutive measurements during the course of the study.

Toxicity:
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Animals are weighed on Days 1-5, and on each treatment day (except weekend days)
until the end of the study. Acceptable toxicity for the maximum tolerated dose is defined as a
group mean BW loss of less than 15% during the test, and not more than one treatment-
related (TR) death among ten animals. Any animal with BW losses exceeding 20% for one
measurement, is to be euthanized and classified as a TR death, unless it is the first death in
the group. Non-treatment-related (NTR) deaths are to be categorized as NTRa (due to
accident or error), NTRu (due to unknown causes), or NTRm (necropsy-confirmed tumor
dissemination by invasion and/or metastasis). To conserve animals while providing
maximum information the first death in a group is to be classified as NTRu, but the death is

to be reclassified as TR if subsequent group performance shows that the treatment is toxic.
Sampling:

On Day 7, Animals #1-4 in Group 10 are euthanized 2 hours post-dosing by terminal
cardiac puncture under CO, anesthesia. On Day 8, at 24 hours post-dosing, Animal #5 is
sampled likewise. Full volume blood is collected from each animal and individually
processed for plasma with K-EDTA as anticoagulant. The plasma samples are frozen at -
80°C. Tumors are excised and snap frozen in liquid N». At 2 and 24 hours post-final dosing
on Day 21, four animals per time point in Groups 1, 4, 6 and 9 are sampled for blood and

tumors as previously described.

In the raw data, Group 4 Animals #2, 6 and 7 exit the study as TR deaths; and Group
9 Animals #4 and 10 exit as TR and NTR, respectively. These animals actually survive to

Day 21 and are sampled.
Statistical and Graphical Analyses:

Statistical and graphical analyses are performed with Prism 3.03 (Graph Pad) for
Windows. The significance of differences between the mean ATV values for treated versus
control groups of mice is determined by analysis of variance (ANOVA), with Bartlett’s test,
and a post-hoc Dunnett’s multiple comparison test. When Bartlett’s test indicated significant
differences among the variances (P< 0.0001), the results are analyzed with the
nonparametric Kruskal-Wallis test, which shows significant differences among the median
volume changes (P<0.0001). Differences between groups are analyzed post-hoc with
Dunn’s multiple comparison test. The Mann-Whitney U test is employed to compare median

volume changes in two groups. The two-tailed statistical analyses are conducted at P =
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0.05. Prism summarizes test results as not significant (ns) at P > 0.05, significant
(symbolized by “*") at 0.01 < P < 0.05, very significant (symbolized by “***) at 0.001 <P <
0.01, and extremely significant (symbolized by “***") at P < 0.001. Because tests of statistical
significance do not provide an estimate of the magnitude of the difference between groups,
all levels of significance are described as either significant or not significant.

A scatter plot is constructed to show ATV values for individual animals, by group.
Group mean + standard error of the mean (SEM), or median tumor volumes are plotted as
linear functions of time. Group mean BW changes over the course of the study are plotted
as percent change, + SEM, from Day 1. Tumor growth curves are truncated when TR death
exceeded 10%.

Results:

The following data are obtained from the study:

Group | n Treatment Mean Statistical Mean Deaths
volume Signif. BW (TR/NTR)
Change, (vs. G1, G2, Nadir
mm? G3, G6, or
G7)
1 10 | Vehicle 1, 784 - -- 0/0
Vehicle 2 (TIC =-)
2 10 | Compound | (12.5 | 501 ns (vs. G1) -- 0/0
mg/kg) (T/C =64%) | -- (others)
3 10 | Compound I (25 129 ** (vs. G1) -- 0/0
mg/kg) (T/IC=16%) | -- (others)
4 7 Compound | (50 150 ne(vs.G1)— | -81% |[3/0
mg/kg) (T/IC=19%) | (others) Day 8
5 10 | RADOQO1 (2.5 424 ns (vs. G1) -- 0/0
mg/kg) (T/IC =54%) | -- (others)
6 10 | RADOQO1 (5 269 *(vs. G1) -- 0/0
mg/kg) (T/IC=43%) | -- (others)
7 10 | RADOO1 (10 341 ns (vs. G1) -- 0/0
mg/kg) (T/C =43%) | -- (others)
8 8 Compound | (12/ | 226 *(vs. G1) -4.9% 1M
mg/kg), RADO01 | (T/C =29%) | ns (vs. G2, Day 15
(10 mg/kg) vs. G7)
-- (others)
9 8 Compound | (25 115 ** (vs. G1) -11.6% | 1/1
mg/kg), RADO01 | (T/C =15%) | ns (vs. G3, Day 21
(10 mg/kg) vs. G6)
-- (others)
10 0 Compound I (50 | -- ne (vs. G1) -19.4% | 5/0
mg/kg), RAD0O1 -- (others) Day 5 (5 ES)
2.5 mg/kg)
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T/C =100 x (AT/ AC) = percent change between Day 1 and Day 21 in the mean tumor

volume of a treated group (AT) compared with change in control group 1 (AC)

Statistical Significance (Kruskal-Wallis with post-hoc Dunn’s multiple comparison
test): ne = not evaluable, ns = not significant, * = P < 0.05; *** = P < 0.001,
compared to indicated group.

Mean BW Nadir = lowest group mean body weight, as % change from Day 1 up to
Day 21; -- indicates no decrease in mean body weight is observed.

ES = Euthanized for sampling.

In this study, a broad range of ATV values for Vehicle-treated Group 1 mice results in
up to 9.9-fold differences between individual animals. Significant activities are still observed
with all treatments producing T/C values below the 40% threshold that denotes potential
therapeutic activity.

Compound I/ RADOO1 combinations at the 12.5: 10 and 25:5 mg/kg dose ratios
(Groups 8 and 9) result in 29% and 15% T/C, and statistically significant activities (P < 0.05
and P < 0.001) respectively. Combination therapy at the 12.5:10 mg/kg ratio (Group 8)
improves upon the Compound | and RADOO1 monotherapies in Groups 2 and 7 respectively;
however, the ATV values for Group 8 lay within the ranges of the values for Groups 2 and 7,
and statistically significant improvement over the monotherapy is not observed.

Combination therapy at the 25:5 mg/kg ratio (Group 9) results in 15% T/C, and thus
slightly improves upon the Compound | monotherapy in Group 3 (16% T/C). Combination of

Compound I/ RADOO1 at the 50:2.5 mg/kg dose ratio results in 19.4% group mean BW loss
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on Day 5; and 50% mortality by Day 7 when the treatment is stopped.
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selected fromone or nore, preferably one to nine of the follow ng
noi eties: deuterium fluoro, or one to two of the follow ng noieties
C3- 05- cycWwoabieylsgs462) optional |y substituted C3-05-cycl ealrkyskoneiossee’ n sai d
substituents are independently selected fromone or nore, preferably one to
four of the follow ng noieties: deuterium Cl-C4-alkyl (preferably methyl),
fluoro, cyano, am nocarbonyl; (3) optionally substituted phenyl wherein
said substituents are independently selected from one or noriasepreddd abl y
one to two of the follow ng noieties: deuterium halo,
cyano, C1- C7- al kyl am no, di (Cl1-C7- al kyl)am no, Cl-C7-al kyl am nocar bonyl ,
di (G - CralClgyhg: am nocar bonyl , C1-C7- al koxy; (4) optionally nono- or di-
substituted am ne; wherein said substituents are independently sel ected
fromthe fol l@}S‘ﬁe\?&a&@?ﬁi@élic&ﬁbinﬁ%HtcgEFhkﬁﬂ Cl-Cr-al kyl (which is unsubstituted
or substituted by one or nore substituents selected fromthe group of
deuterium fluoro, chloro, hydroxy), phenylsulfonyl (which is Case 54628A
unsubstituted of) &mwmﬁ%orw'ad% or nore, preferably one, Cl-C7-alkyl,
Cl- C7- al koxy, di (C1-C7-al kyl)am no-Cl-C7-al koxy); (5) substituted
sul fonyl; wherein said substituent is selected fromthe follow ng noieties:
Cl-Cr-al kyl (which is ypsubgtituted or substituted by one or nore
substituents skRkectNd fNOmMN group of deuterium fluoro), pyrrolidino,
(which is unsubst \t u ed supstituted by one or nore substituents sel ected
fromthe group of jdesit eriaum droxy, oxo; particularly one oxo); (6)
fluoro, chloroRrepresent® hyltogen: R3represents (1) hydrogen, (2)
fluoro, chlor ~®: optionally substituted nethyl, wherein said
substituents are’rgidependently selected fromone or nore, preferably one to
three of the frol | owi ng noi eties: deuterium fluoro, chloro, dinethylam no;
with the exception of (S)-Pyrroliditf8-1,2-dicarboxylic acid 2-am de
1- ({5-[ 2- (t erdrayalt WHeteof Mekdi di n- 4-y1] - 4-met hyl -t hi azol - 2-yl | -am de) and b)
at least one nfOR inhibitor. 2. The pharnmaceutical conbination according
to claim1 wherein the conmpound of fornmula (A) is
(S)-Pyrrolidike- Iefeshntsan derygnylcseecied fdmehe deup consisting of:
1- ({4-met hyl -542-(2,2,2-trifluorol, 1-di met hyl -et hyl ) -pyridi n-4-yl yt hiazol -2
¥

-yl |l -am de). | N

N \%N bN

N
"\

R" represents one of the following substituents: (1) unsubstituted or substituted,
preferably substituted C1-C+-alkyl, wherein said substituents are independently
selected from one or more, preferably one to nine of the following moieties:
deuterium, fluoro, or one to two of the following moieties Cs-Cs-cycloalkyl; (2)
optionally substituted Cs-Cs-cycloalkyl wherein said substituents are
independently selected from one or more, preferably one to four of the following
moieties: deuterium, C4-C,-alkyl (preferably methyl), fluoro, cyano,
aminocarbonyl; (3) optionally substituted phenyl wherein said substituents are
independently selected from one or more, preferably one to two of the following
moieties: deuterium, halo, cyano, C4-Cr-alkyl, C4-C-alkylamino, di(C4-C+-
alkyl)amino, C4-C+-alkylaminocarbonyl, di(C4-C--alkyl)aminocarbonyl, C;-C+-
alkoxy; (4) optionally mono- or di- substituted amine; wherein said substituents
are independently selected from the following moieties: deuterium, C4-Cr-alkyl
(which is unsubstituted or substituted by one or more substituents selected from
the group of deuterium, fluoro, chloro, hydroxy), phenylsulfonyl (which is

38



3. A pharmaceutical conbination according to clains 1 or 2 wherein the niTOR
i nhibitor is selected from RAD rapamnycin (sirolinus) and

deri vat i wee/2arzi48gys t her eof such as everolinus (RADOOL) pCrarssoioB46ALIS
(Ca-779), zotarolimus (ABT578), SAR543, ascomycin (an ethyl anal og of
FK506), deferolinus (AP23573/ MK-8669), AP23841, KU 0063794, | NK-128,
EX2044, EX3855, EX7518, AZD08055, OSI-027, WE-125132, XL765, NV-128,

WYE- 125132, and EML01/LY303511 4. A pharnaceutical conbi natGasa 546284v di ng
toclaiml1l or 2 for use in treating or preventing a mammalian target of
rapanmyci n (nTOR) ki nase dependent di sease. Case 54628A 5. A

phar lmaceut i cal canpostitiieddr glmlgf)uuieaibp@naognlamppprlaféramiy drx@roud:,a?jlkﬁ\)c1laa(c,cor di ng
to claim1 or a phar ut.i .accept e. t thereof and, at.|east one
TR i bi tor o RopALs ree R R Gl abl el Rl Bh el S of“a
conmpound of f or msubstifuant i Aglecsed Borp itreer fotlowinat MoetidsyCaCeelit alieh isal t  t her eof

wherei n Ar epr esenfs,Rillehef Q@Js}{ﬂute%%}y%ﬁé 8FAmbrcQub Lt RNRT 216 FB thd bidgp Of :
NN N\ Rlrepresents one of the follow ng substituents: (l? unsubsti t ut ed
or substituted, of deuterium, fluoro), pyrrolidino, (which is unsubstituted or substifuted by one or

more substituents selected from the group of deuterium, hydroxy, oxo;
particularly one oxo); (6) fluoro, chloro;

R?  represents hydrogen:;

R® represents (1) hydrogen, (2) fluoro, chloro, (3) optionally substituted methyl,
wherein said substituents are independently selected from one or more,
preferably one to three of the following moieties: deuterium, fluoro, chloro,
dimethylamino;

with the exception of (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(tert-butyl)-

pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide)

and
b) atleast one mTOR inhibitor.

2. The pharmaceutical combination according to claim 1 wherein the compound of
formula (A) is (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-
1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide).

3. A pharmaceutical combination according to claims 1 or 2 wherein the mTOR inhibitor is
selected from RAD rapamyecin (sirolimus) and derivatives/analogs thereof such as everolimus
(RADOQOQ1), temsirolimus (CCI-779), zotarolimus (ABT578), SAR543, ascomycin (an ethyl
analog of FK506), deferolimus (AP23573/ MK-8669), AP23841, KU-0063794, INK-128,
EX2044, EX3855, EX7518, AZD08055, OSI-027, WYE-125132, XL765, NV-128, WYE-
125132, and EM101/LY303511

4. A pharmaceutical combination according to claim 1 or 2 for use in treating or
preventing a mammalian target of rapamycin (mTOR) kinase dependent disease.
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preferably substituted Cl-C7-al kyl, wherein said substituents are

i ndependently sel ected fromone or nore, preferably one to nine of the

f ol | owi ngwvonbetvisess deuterium fluoro, or one to two of pChastabkloswisng

noi eti es C3-05-cycloal kyl; (2) optionally substituted C3-05-cycl oal kyl
wherein said substituents are independently selected fromone or nore,
preferably one to four of the follow ng noieties: deuterium Cl-C4-alkyl
(preferably nmethyl), fluoro, cyano, am nocarbonyl; (3) opti draskel5¢628A
substituted phenyl wherein said substituents are independently sel ected
fromone or nore, preferably one to two of the follow ng noieties:

deut eri FEBI haA phareediticdCtoragositiok b@piisig, a dj'rmﬁihnﬁf fordduliey(A) actoriing tﬁ ()
Cl-Cr-a amn noc no al koxy; (4
opt i onal | %f' rmm'n%ra i a”Haéé“"C%%%CCterS@ Ssylh)‘ﬁremf dgeﬁel p‘}sl”aeu’ﬁ‘q%%ﬂ%{b‘t "WAts are

i ndependephdryagultieatly ecceptadla salhéhefenf.l owi ng noi eti es: deuterium Cl-C7-al kyl
(which is unsubstituted or substituted by one or nore substituents sel ected
from Casg 54628 at @RS mute@y eri um fluoro, chloro, hydroxy),
phenyl sul fonyl (which is unsubstituted or substituted by one or nore,
preferably one, Cil-Cr-alkyl, Cl-C7- al koxy,
di(Cl-C?-aIkyI)anino-Cl-C?-aIkoxy); (5) substituted sulfonyl; wherein said

substituent is selected fro e followng noieties: Cl-Cr-al kyl (which is
unsubstituted gt sypstil} ut by one or nore substituents selected fromthe
group of deuterid uo , Yyrrolidino, (which is unsubstituted or

substituted by oné of nore supstituents selected fromthe group of
deuterium hy , OXO0; p ITed,arly one oxo); (6) fluoro, chloro;

R2r epresent s pgen; R3represents (1) hydrogen, (2) fluoro, chloro, (3)
optionally subgtityted nethyl, wherein said substituents are independently
sel ected from @ne '0r nore, preferably one to three of the foll ow ng

moi eti es: deufferium fluoro, chl or oga)di net hyl am no; with the exception of
(S)-Pyrrolidine-1, 2-di carpox 1-({5-[2-(tert-butyl)-
pyri m di n- 4- yA2-P }angﬁwFaRh‘%E mﬁsﬁﬁweﬁﬂ{kgTe "and at |east one niTOR

inhibitor for the manufacture of a nedi canent for the treatnent or

prevention of a r;rg&g@el aaPhét&E)&gltse% gq@ﬁm{gplguéﬁge'gam jfase dependent

di sease. : Use accor |ng to claim conpound of formula (A

is (S)- Pyrrolldln i boxyI cid 2-aqd
1- ({4- met hyl - 542 2, 2 2 tﬁ??%horo di nmet ethyl)-pyridin-4-AthiazoI-2-
yl'I-am de). ccorwkgg“to NS 6 0 wherein the mlOR i nhi bitor

is selected fron1RAD rapamycin (sirolinush arfd derivatives/ anal ogs thereof
such as everolinus (RADO01), tenslrollnus\%fﬂw 779), zotarolinus (ABT578),

Vi 5660) - Ao ter RSy os BRIl bn0, (BRI AR 2056,
OSl - 027, WE- 125 pagferally sestitufeg Giog-alkyymhereimsid subsidueniaoreiepersisnty. 9. Use
according to cl alsaﬁct@d%mBn%emetenprtereeamy @@a@amb@ftla@fdubﬁmgeﬁb.dt.as.a beni gn or

mal i gnant tunor; carcing rai ve adr enal gl and,
bl adder. breast PRRGIM BT RaPe Raac! he OURBeHECH GRoPEaRY: B tar e
stomach, gastric oﬁoUmmﬂss$ubGMaued@s-C5<cmlmkyl wieario spid solodituebis arpancr eas, | ung,

vagi na_or thyroi %deﬁa{&ﬂf%el&iédQﬁmmC?ﬁfér&ﬁkﬂn@%%&%ﬂth%rfouo

in
gast roi nt esti nal cer especl a rcli no or col orect aiN gdenorra
or a moieties: deuterlum C4-Cs-alkyl (preferably methyl), fluoro, cyano,

aminocarbonyl; (3) optionally substituted phenyl wherein said substituents are
independently selected from one or more, preferably one to two of the following
moieties: deuterium, halo, cyano, C4-Cr-alkyl, C4-C-alkylamino, di(C4-C+-
alkyl)amino, C4-C+-alkylaminocarbonyl, di(C4-C--alkyl)aminocarbonyl, C;-C+-
alkoxy; (4) optionally mono- or di- substituted amine; wherein said substituents
are independently selected from the following moieties: deuterium, C4-C7-alkyl
(which is unsubstituted or substituted by one or more substituents selected from
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Case 54628A tunor of the neck and head, an epidermal hyperproliferation,
psoriasis, prostate hyperplasia, a neoplasia, a neoplasia of epithelial
char act erwol2ypiagsys, a manmary carci noma or a | eukem apPCOU$an 2084647 Ssue
transpl ant rejection; restenosis; tuberous sclerosis; Cowden Di sease;

| ynphangi ol ei onyomatosis; retinitis pignentosis; an autoi nmune di seases;
steroi d-resistant acute Lynphoblastic Leukaemi a; a fibrotic diseases;

pul nonary hypertension; | nmmunonodul ation; nultiple sclerosi SGasvi8i6283Mdr one;
Carney conplex; fam lial adenonant ous pol yposis; juvenile polyposis
syndrone; Birt-Hogg-Duke syndrone; famlial hypertrophic cardi onmyopat hy;
Wl f - Par ki nson- V\thet@osp/mreomﬂumaﬂubl&utmdegmarxax bN@lydhl&ih&ld@hl,ch\'&et and dry

macul ar degeneratl Orbrsn Itr’q,é orsubwﬁ;g ? éat ro reypreféra%l eX| a § ﬁyer@/o(pat hies; a

bacterial or viral i"on sP'§°6T Y PE G 2t T8 Syndr one.
9. A pharnaceuti @i’NOX)CdW@l ﬁa@lksd)aﬁuwe@r@raﬂg)va 5 lsafstituledaulfonyf, whe@mesaldw
treating or pr eV%UBétuﬂ%nﬂs @QHH@JJ h&h tﬁeﬁ&%ng"rﬁoué@e@a@é}-akﬁ liidR)is ki nase

dependent di sease. hod of treatin preventi na a target of
rapamyci n (nmror) “I@P?Pégtéteﬂé’bé%&ﬁ‘ifed@iy§@%%’§°’l§)ﬁ“%%eﬁfsﬁ@ﬂe dom t%@rﬁ%fﬂmd of
fornmul a (A) accorofiégeriuen, ﬂb@bmgrrcﬂmma wmcta.sph@mmmmtdreaishwteacnye)pbabl e salt
t hereof and at Ieaosrt S'](fpgf INe qu Ly B ar m e utrlocal I(y accept abl e
salt thereof. 117" tHSot 3F ‘f? ﬁga r?r ‘HSratl % o S&%se dependent
on acquired phoswladilcylhamr@roxah@)élommmqr@n of AKT in the treatnent with at

| east one nrGR i rllgdrpéetngrhygggprql sing adm nistering a therapeutically
effective amunt of a corrgound of formula (A) accordi n‘?%to claim1l or 2 or

a phar maceut i Ral I'§Prezeoisdi Hvdeoosa () tugex eigerot o) ertiad!nsyboisdetmeiiyinal i n need
thereof. 12. Thavwé@msmhaﬂo@mn@Ht@gretmdeﬁbr@iemwaecmerrom<5hetdmencﬁé sease to be

treated is a beni 0 car ki dney,
liver, adrenal g%‘f‘faglﬁp%k’qﬁreeﬂti'ggqlowwgﬁ%'et'(?%l IGUt(‘?ﬁlt”Elr}%rr?aghl?{gur oendocri ne
tunors, prostat e dlrsetkmmuho gastric tunors, ovaries, colon, rectum

pr ostat e, pang(iaas oxdedfh or S il By GhfbeyiS 368 9%"?%"&{3%?@%3?@?%0@ N

mul ti ple myel oma or gastrointestinal cancer, especi al

col orectal  ad¥ABI-GYI-4 nathbthiase-2-Hsanidek 2ahd head, an epi der mal
hyperproliferation, psoriasis, prostate hyperpla5|a a neoplasia, a

neopl asi a of amEashaieirall OR mabitartferthe Mpnrhaoref a ancdiammaityfordhs téaOBwt 00 a

| eukem a; or S ] [ ous

scl erosi s; e%['(ﬂt (Bsfzaa'ﬁimrtn I?am%g%g%ﬁcg pgfngﬁ%%%j;lﬁ@asg%gﬁ|n§F?t|d§%§|£ gnent osi s;
an aut oi nmrune d| seases; steroid-resistant acute Lynphobl astic Leukaem a; a
fibrotic @i scdiseRecorging forlaims whgsein therromprund ?ﬁﬁrﬁwﬁddbﬁéﬁ%\ﬁm"w feple

scl er osi sdicafbbxysy sy 2amideGagpmpthg TRl @2, 2-friddbrd-it aldifethy 1 GaSS-ph A2 3 Ax]-
adenonant R#JS %Ilg%)oai S; juvenile polyposis syndrone; Birt-Hogg- Duke

syndr oneg; ERR §)pert rophi ¢ cardi onyopat hy; Wl f - Par ki nson- Wi te
syndrome; a Neurodegenarative disorder; wet and dry macul ar degenerati on;
nmuscl e vvastl ng (atrophy, cachexia) or athies; a bacterial or viral

a
i nfection$ CHEHMER ©3Ms 6ot 7 pagien Eﬂ‘é@ﬁé?%'”@'?‘r‘fﬁr‘%??@dedf@m RARet hod of
treating Ehp@lrn%nh fsﬁblﬁlﬁdsyéndjdéiﬁat%s/ﬂﬁﬁlé‘d% thét8oflRa e AR VeRBimS @RADM) has a

d d t I t bi t
compr a1 nis SRS EIT S Aol ETARRT b, B e st ERBURE0PO A  compound
of fornul BK$0R), defecdinpe WNERIST 3fNK-B06%, AFRS84T ¢bI-01163G94. INKCH 28, BX204F, 2 or a
phar maceukk sl ¥x AHBERAN0Ss B looh NRYEADs 12, R4 MBI (/NLBARPE. 881 43Bbnd N need
thereof. 14, A ne

I’'mproving ef |cacy the treatnment of a target
of a prol EMé?HEY?YP@m sease with at |east one nmlOR inhibitor conprising
adm ni stering a conbi nati on conprising a conpound of fornula (A) according
to cl ai m 4 or Uge abcbrdihg lte aitmsBer Ml GRereinhthbidisehisé @ 8e waated bt @ob@thnaod mal i n
need ther %grignant tumor; carcinoma of the brain, kidney, liver, adrenal gland, bladder, breast, renal
cell carcinoma, neuroendocrine tumors, prostate, stomach, gastric tumors, ovaries, colon,
rectum, prostate, pancreas, lung, vagina or thyroid, sarcoma, glioblastomas, multiple

myeloma or gastrointestinal cancer, especially colon carcinoma or colorectal adenoma or a
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tumor of the neck and head, an epidermal hyperproliferation, psoriasis, prostate hyperplasia,
a neoplasia, a neoplasia of epithelial character, lymphomas, a mammary carcinoma or a
leukemia; organ or tissue transplant rejection; restenosis; tuberous sclerosis; Cowden
Disease; lymphangioleiomyomatosis; retinitis pigmentosis; an autoimmune diseases; steroid-
resistant acute Lymphoblastic Leukaemia; a fibrotic diseases; pulmonary hypertension;
Immunomodulation; multiple sclerosis; VHL syndrome; Carney complex; familial
adenonamtous polyposis; juvenile polyposis syndrome; Birt-Hogg-Duke syndrome; familial
hypertrophic cardiomyopathy; Wolf-Parkinson-White syndrome; a Neurodegenarative
disorder; wet and dry macular degeneration; muscle wasting (atrophy, cachexia) or a
myopathies; a bacterial or viral infection; Neurofibromatosis or Peutz-Jeghers syndrome.

9. A pharmaceutical combination according to claim 1 or 2 for use in treating or
preventing a mammalian target of rapamycin (mTOR) kinase dependent disease.

10. A method of treating or preventing a target of rapamycin (mTOR) kinase dependent
diseases by administering a compound of formula (A) according to claim 1 or 2 ora
pharmaceutically acceptable salt thereof and at least one mTOR inhibitor or a
pharmaceutically acceptable salt thereof.

11. A method of treating a proliferative disease dependent on acquired phosphorylation and
activation of AKT in the treatment with at least one mTOR inhibitor comprising administering
a therapeutically effective amount of a compound of formula (A) according to claim 1 or 2 or
a pharmaceutically acceptable salt thereof to a warm-blooded animal in need thereof.

12. The method according to claim 11, wherein the disease to be treated is a benign or
malignant tumor; carcinoma of the brain, kidney, liver, adrenal gland, bladder, breast, renal
cell carcinoma, neuroendocrine tumors, prostate, stomach, gastric tumors, ovaries, colon,
rectum, prostate, pancreas, lung, vagina or thyroid, sarcoma, glioblastomas, multiple
myeloma or gastrointestinal cancer, especially colon carcinoma or colorectal adenoma or a
tumor of the neck and head, an epidermal hyperproliferation, psoriasis, prostate hyperplasia,
a neoplasia, a neoplasia of epithelial character, lymphomas, a mammary carcinoma or a
leukemia; organ or tissue transplant rejection; restenosis; tuberous sclerosis; Cowden
Disease; lymphangioleiomyomatosis; retinitis pigmentosis; an autoimmune diseases; steroid-
resistant acute Lymphoblastic Leukaemia; a fibrotic diseases; pulmonary hypertension;
Immunomodulation; multiple sclerosis; VHL syndrome; Carney complex; familial
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adenonamtous polyposis; juvenile polyposis syndrome; Birt-Hogg-Duke syndrome; familial
hypertrophic cardiomyopathy; Wolf-Parkinson-White syndrome; a Neurodegenarative
disorder; wet and dry macular degeneration; muscle wasting (atrophy, cachexia) or a
myopathies; a bacterial or viral infection; Neurofibromatosis or Peutz-Jeghers syndrome.

13. A method of treating a proliferative disease which has become resistant or has a
decreased sensitivity to the treatment with at least one mTOR inhibitor comprising
administering a therapeutically effective amount of a compound of formula (A) a compound
of formula (A) according to claim 1 or 2 or a pharmaceutically acceptable salt thereof to a

warm-blooded animal in need thereof.

14. A method for improving efficacy of the treatment of a target of a proliferative disease with
at least one mTOR inhibitor comprising administering a combination comprising a compound
of formula (A) according to claim 1 or 2 and at least one mTOR inhibitor to a warm-blooded

animal in need thereof.
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