[1, 2, 4 TRIAZOLO[1, 5 -A] PYRIDI NES AS KINASE | NHI BI TORS The i nvention
is directed to certain novel conpounds, nethods for producing them and

nmet hods fwo 20roa@id2ag or aneliorating a di sorder invol vi RgTIRPR@®IONESKI nase
dysregul ati on such as di sorder associated with increased vascul ar
perneability or angi ogenesis. Mre partli-cularly, this invention is directed
to substituted triazol opyridi ne conpounds useful as selective kinase

i nhibitors, nmethods for produci ng such conpounds and net hods for treating
or anelloratlng a kinase-nedi ated disorder. | n particular, the nmethods
relate to tregting [ 2 0_ 3 ' e ki nase
dysregul ati on®tT simte 0 3 =as aran
di abet es- aSSOCIated dlsorders |nflannatory dlseases |nnunological

di sorders, cancer and dlseases of the eye such as retlnopathies or macul ar
degeneration or other vitreoretinal diseases, and the |ike. Passage of
fluid and cells out of bIood vessels is a S|gn|f|cant contrlbutln factor
to i nfl anmane BreseRtiieEnEon Flafes to palognes efvairaidde inangs havng thetfgrogla
circunstances. These include ischemc injury, toxic shock, burns, trauns,
all'ergic and inmne reactions. Vascular per/ffreability is regulated in part
by cell-cell adhesions between endot ells. The endothelial cell

nonol ayer lining the vascul ature for NiFer that maintains the
integrity of the blood fluid co ermts passage of soluble
factors and | eukocytes in a regubs E@sregulation of this process
results in vascul ar | eakage into g =0 ssues, which acconpani es the
inflammation associated with pat bekggical\Joedemat ous condi tions. Vascul ar
perneability is a finely-tuned KunctT on tﬁat can 325|t|vely contribute to
protective immne responses and wound healing; ver, in a nunber of

pat hol ogi ca} 5 %hérHﬁEé&f&ﬁlly Q&%?ﬂatﬂ% sanet egtexemmme{&@kaqe ROfRT drbbgh@sinvel | as
mgration of inmmne cel ti ssues can have serious, and soneti nes,

|i fe-t Heeatbedi T Q@mps)equelme:u.tllthMcamhmohif@atu\reaagemasesptcaaﬂlype$ pgbndart y
Iea@;n%/tq oedema in the area of the nmacula is the | eading cause of vision
| oss’ i A8d1'8eases such as diabetic reti nopathy, exudative macul ar
degeneration, retinal vascul ar occlusions, and inflamratory and neopl astic
condi ti ons BaAldrbObF tBe MRLHEGSY Of di sease processes may |lead to increased
vascul ar perneability through different nmechani sns, the cytokine VEGF is
known to pbay& mp@r smpﬂr@sersorbtr@ﬂubetrpla»fs a/@mral rafe inemtaq@n agE@t deaslopimest
descr|9ﬁd as y factor ed b tunDur

Corre Dgeter dr BRLR AP S BT PRSI Histhed Rgbin S Ey ShRSe

per reakidnict ¥f ¢che ene Rittu@lon, o f:ISBth BekSIGRoptois. AZﬂ&,m&S&léf)levdlqmeaaed
vascul ar per neabi é@ln i schem c retinopathies and possibly also in

exudat itiA8SGREQN é%ct@é [feR aetieie apanclokganes implisatedyim thsi regulatinny off catl syclgi t h

Ao B oGl o is & potant Oy by CPRIR MRy pedired PRRIBRE ar ROV ©

been suen@sekuMJyADBEﬁnﬁqﬁBednﬁefmfmaﬂ@kmﬁabbbprNﬁmuemanbmdqﬁewaamuhar eye
di seases ggch as age-rel ated nacglar degen ration | eading to stablllzatlon

or evenSiAPtbiREERRCtRtaR STsBulatedieeyesi AN additipn D2 @F@lét@ﬁ élt? Yt s, The
wayiy i \/I ]hﬁg
unr%%ef%@%ﬁgntﬁgFgaand k%ﬁ@%%%%%R%Egﬁ@gg%b§ .hé8 12 gnﬁgg%fagwit
has beenc siialan ldviebot MEGH2 prmiunea‘hxsefsm]vhek cdtm@lkhag»e 1n$1resﬁﬂatéaoﬁdl\/lm\/[2 and

cytopla tei nase ne of .t he Sr n gne fa

B ot o ROR MBS itk By T an et piirng vy SUBMEL S 6RO ST foekdhce of a
w de vaﬂh@gybfg Q@ﬁ&yhﬁgHﬂkgeea§e§yﬁﬁgmcelIular functlons For exanpl e,

ki nase activity acts as a nol écul ar smntch regulating cell proliferation,

activation, and/or differentiation. is now wi dely accepted that many

di seases result,. fr onses tri ered by.overactive
i e e ke MDRET SR ) 15%?%6%1 SELTRy RirsP, Frrqpeyy dccuting
menbr aﬁrﬁﬂectuuaacdaedtsriﬁ mherlempmrplgemdem fdrym@dce ehalvb B@érﬁﬁm%&@ ApRS&S| Ny

ei ght nmenbers in mammals Src, Fyn, Yes, Lyn, Lck, and Bl k (Bol en

et al MBYBpromndcermiaion. nﬁﬂw@twn qéMDé\’ﬂajp mtewcmwe t}lmﬁb?ﬁtlbn’ﬂﬂ’rwleémen
rany” R S8 el g S Sl e ABTRVEL SREL AR LT IR ENADRY BGondta

expressﬁﬂeﬁmecanoﬂecimﬁthnﬂ@a$¢ocakheﬂmnmpmbemgba@emherﬁamnmmnammhmaSaFbk,
Bl k or Lck exhibit a restricted expression. Src kinases play a pivotal role
as nenbrane-attached nol ecul ar switches that link a variety of
extracellular cues to intracellular signalling pathways This is the basis
for the involvenent of Src kinases in cell proliferation and
differentiation as well as




cell adhesion and mgration (Thomas SM and JS Brugge, 1997, supra). It has
been wel | -docunented that Src protein levels and Src kinase activity are

si gni f i camOl2g108i9es2at ed i n human cancers i ncl udi ng br eastCtare@o®5176DI on
cancers, pancreatic cancers, certain B-cell |eukem as and | ynphonas,
gastroi ntestinal cancer, non-small cel{2-lung cancers, bl adder cancer,
prostate and ovarian cancers, nelanoma and sarcoma (Summy and @Gl li ck,
2003, Gasuwdlaspedtirast adibsarRevmordBerapidy - PBY fehbibBity bf thiasralpgmaabBédnGhpaheg t hat

blocking signalling through the inhibition of the kinase activity of Src
wi || béhgwseex difiqrenf ansesemmalegtlantaals for gt MRMat hinsyactionde-2dr i ve

1 Rusey g iay ShGRE iR iei D RESIMBR sy LA R PR it 204
Resear dindifyregbnd6-p388J aGivatdsdi2Fydepetdens tramsetiptiocefimgotied, shgestBrocthétan |y

ki nase al so | a i ng do stream of i mune cel

recep iﬂ@ :¢WHM¥W#%gﬂE%REmF§’ ﬁVngg%nWﬁmT€ﬂ55|gnalIing in T cells (Appl eby
et al., 1992, Cell, 70, 751). Hck and Fgr are involved in Fey receptor
signal l'ing Ieading to neutrophil activation (Vicentini et al , 2002, J.

| unol , B68ricsdd@)roindphnamchsSntagahisis opf MIDMEi IpapecvicusFelyeen dosejpset in J.

signalin eadin r f hi.stam r.allergi di at ar,s
(or ner A SR hae; 2Rsod TR ind 4R o g RREL A BB bR Esgi SR s
fam |y ohpmase inhibitors may be useful in treating allergic diseases and
asthma. In accordance with the effect of VEGF on vascul ar perneability,
sevHlal reports support a role of Src kinase in the devel opment of oedena.
For instan n I ck f S ed brain
oedema by a 0 ?eséqolg}y Pﬁﬁ Rﬂfo‘(lldeg %]Itg n&h@(ﬂ (131% geetgva%lvesawﬁﬁﬁ are: srrﬁalf I%Qfég lgp ul et
al ., 2Q6HibitdMabf edMDMZZH2) m?eZQctibh IReeleftt ¥nd EIP-basad ﬁrsﬁyi Y‘dhﬁpdnﬁﬁs i fies e

i nhi bitor was found to decrease oedema, to decrease breakdown of the

br ai n- BIS6H Bxetioa g HEBY, o irhibis thsdatceetipre EMEMB projeiay ithyaphialikepenside
2007, Cl
o O 1 R G\ L SRR, Sl e O
medl &t ca:elsi;s with WEdFtypapsB leadhierceurmuldtierea p38t prozin, walsicudreof p38aicggleted p21

Furt her nore, rosi ne ki na full diate VEG- re tor si nalling in
Vascul Sne A EHErel SRet O ARECE pote, T bt bettt st SRS rusti e ing. 1 om
sti mul abhia% iid-MpSh 58 QEBPH Yitr®T IR st AhOWM il BEl Rkerd M%E&gvé?ﬂn%%j&if halg al

cells or progeni'tors triggers angi ogenesis, a response whi ch can
del et ervifusuiant peX atmampmhlemompeahd dirsestsa®nandhevhforh tlmaadtlefdyyf MDMQi but es
to tunor, devel o nd et ast asi.s . rati Several clas s co ounds
have baBHEGHSS OB FRER Roaararangp o ks chheredng: SR on Bias
actawi ts&‘le%va%h@mdeﬁé dnfseat ment s of ki nase-nedi at ed di sor ders parti cuI arly
cancer. For exanple, %[2001038315 descri bes am noqui nazolines as inhibitors
of cycl ndependent kinases Vm2008068507 descri bes pyridi nyl qumazol i nes as
gaf serineﬁk el e@gl oﬂ%? %Qrs for treating cancer. WO2008079988
escri bes se inhibitors for treating proliferative
di seases sUbhb ﬁﬁmﬁamﬂﬁﬁmNEQQ@@%L@&E&ddEﬁﬁ&Bbﬂ&emmmmazol|ne derivatives as
p38MAPK i nhibitors for inhalation and for treating various inflammtory
di seases and cancer WX2006039718 descri bes aryl nitrogen-containing
bi cyclic conpounds for use in treating progein kinase-nedi ated di sease,
i ncluding inflammation, cancer and rel ated/conditions. WO2005037285
describes 2,6-d isubst ituted bicycLpc hetwrocycles as Raf serine/threonine
ki nase inhibitors for treating diso o:rﬁ suddn as cancer. W02004065378
descri bes 2-aminopyr idines as, cdk4 imibifors for treating cel
proliferative disorders such as>samnce Al her oscl erosi s and restenosi s.
Interestingly, WX006024034 descr roCycl c conpounds derived from
benzot pazi ne, triazines, tpazo|es~angoxgdi azol es, such as benzot pazine
co unds (V12005096784) or pyX|n1d|ne canoundi (WO2006101977) which are
ca | e of inhibiting kinases, such as nenbers of the Src kinase famly.
Neverthel ess, these drugs mhile they are clainmed as potentially useful as
for treatnment of various ophthal nol ogi cal diseases (e.g. age-related
macul ar degénesimt i on, di abetic retinopathy, diabetic macul ar oedens,
cancer, and glaucoma) are lipophilic and water insoluble (see
V12006133411).




According to the inventors of WX2006133411, these specific properties are
particul arly advant ageous, particularly for ophthal mc uses, since these
drugs beiwgQ 20rgokakl e in water (water solubility of | esgCrh®roialoswrs7 0. 1
ng/mM_ at a pH range of 4-8) possess high efficiency of |oading and
negligi bl e | eakage due to high partitiening of the drug into the |Iiposone
used for delivering them conpared to the water. Al the patents and

publ i cat i onxsis REBEtbO fieeh thb @uRipandsittifedfIydtdscartalddea ofans atiee, dtiynyhei r
entirety by reference herein. The eye is a tightly protected organ In this
r especteycloproayl mythil<did eisopsprylhnmetiggk and vingk-eye i s probably the nost
difficult h?&%g&?%%hﬂﬁ,f%§ﬁu&f<9ru9 di scovery as evidenced by the
paucity of therapeut’i opyfons. &hé of the nost convenient and safest form
of drug deRi'wesefectad frdme theymoiys casatidg opwes alkeryli subsstutedrowavalsényé argpes
not requjre di cal assi stance d requjres spall vol ymes of drug sol ution.
oweV erubst UG trr. Telsreayi i amt@nh%?m%lo cxclpalke pnd st laticad 3ty
to be pot ept ;eppuel fanaidS ol eddsisiRE LA A ubHged aryl, heREGSFNbubstituted

physi co-chem cal properties allow ng crossing of ce”™ nenbranes, and to be
suf f i ciheterdayylshétedolcrcle, subsiiretod Sctmdyclen dysloslkeappind edbsagutsdbyaloadkenyht o t he
cornea | n _addjtion tit is crucial, that such Hrug nol ecul es are as

col our | ess®h8P %§§F%1ga¥%a%?%@§ Fagpﬁ?%?ﬁgmg?‘ocular ti ssue which
ultimately may interfer with vision Furthernore, patients enrolled in
clinical trials nmust not be aware of the nature of their treatnent, which

i s Hbvi ousPyefgired e gomnesnds loé fymaral kavingp gerepehenyesl istractpiepssHpenes i s
highlyiggﬁthed. Additionally, due to the nmultiple cross reactivity between
ki nases, 1t 1s hi ghly desirable that said drug nol ecules inhibit the
targeted kinases with a high degree of sel@ctivity. Another feature of the
present invention is to provide novel ounds whi ch have i ncreased water
solubility conpared to conpetitors. Eﬁture of the present invention
is to provide conpounds that are high , particularly towards src
and |yn kinase inhibitors. Anoyher ofiRt he present invention is to
provi de conpounds which are usefv 'Neating a disorder, including an
opht hal m ¢ di sorder, involving t pPrmae dysregul ati on such as

di sorder associated with incregs ar perneability or angi ogenesis.
Anot her feature of the present”inventiorHis to provide conpounds which are
col ourl ess or al nost colourless, especially in solution. Additional

f eat ur es amdiemitvant ages of the present invention will be set forth in part

inthe d i pti hat . f ol | and i t will b .ent f th
descr i pti o SOreay ToE e drdaohy S Heaih B esr. Teinechr 8RR FahiTBn. The
objgptnggm%@ghgkﬂgmfgg%gﬁgﬁggﬁégﬁﬂbgﬁ29@&&33; invention will be realized

and attained by means of the el enments and conbi nations particularly pointed
out in the Ydiedgdiogen,dyyderal, apfeerded cl ai ns. According to one enbodi nent,

the inventi,on concerns conpounds having, the structure (1) as |l ;as a
bhar et Fom TR BTe SRTROURR s A aPRiob S e Rehe it Tt aBFr oy B e o
Al anrgdbsRuted alyl, Metekoar, bibstifiedttictdtb &9, thabalkergyl ahd AbstfutdcycbalMeayidingne
of Al or A2 is carbon, R and R2 are hydrogen, Cl1-C4 al kyl, ar

2

) . yl,.
het er oar yl R -igsglecterhfreigdhe grogpgonsistng of myyly syibstifaied g, hatsromyl, sibsgituted

S oD h R R 38 s Aoy I8 SRRy ittt craffiemERE

- (Cl1- A4 al kyh phixRaBRaticallCdecChtablelsylt pNBRACEREcof ( Cl- C4 al kyl ) NRACOOR5, X is a
bond, or (CH2)aWCH2)b, (CH2)aWCH2)bY(CH2)c or-[(CH 2)aWCH2)blm (2Z2)e-[(
CH2)cY(CH2)d] n wherein : a, b, ¢ and d are independently 0, 1, 2 or 3,e is
0. 1 or 2 paffbihadedh @Bl RRIBALIN 1DWhErcdy and Wis -00-,-0-, - SO 2-, -
CH - ,-CHOH, -NR6-, NR/CONR8 or NR/SO2NR8, , and Y is -CO, -0-,-SO 2-

, - CH2-, - CH@Hs &il-INR Br NR7CONR8 or NR7S(2NR8 and Z is selected fromthe

gr oup consa§%%9&D%&Lcycloalkyl, het er ocycl oal kyl , aryl

R’ is a substituted phenyl or substituted heteroaryl with the substituted phenyl or

substituted heteroaryl selected from group consisting of:



and heteroaryl, and when e is 2, then each Z noiety is selected

i ndependently from one another R4, R5 and R6 are independently hydrogen,
Cl-C4 al kwD 2arvdhowdrzer e R4 and R5 together can form a 5- 7Po@mpesiedsr’sng , R7
and R8 are independently hydrogen, Cl-C4 al kyl and where R7 and R8 together
can forma 5-7 nmenbered ring. As used Herein throughout the entire
application, the terns "a" and "an" are used in the sense that they nean

"at | east onel, "at Ieagrt a firstg, "one orCigorer or "a Plurality” of the

referenced conmpounds or steps, unl¥ the co t dictatesy-ahherw se. Mre
specifically, " east ¢ and "/ or, nor S a @ shi ch 1s one
or greater tha £ Wi tH peci &\ pfef eren or one, twa_or three. The

term "and/ or" sFever used’ herein Tncludes the meani ng of "and", "or" and
"all or any other conbination of the elenments connected by said terni The
term "about" org"approxi matel y" as erein nmeans within 20% preferably

within 10% and Nore preff® abl§ Wt N % of @_given val ue range. As
used herein, the " conpFFSi ng”, Nt ai ni ngyWeen use |tB fine
products, conpos gns o@’ie @ ehded |o ah é ¢’he products,
conpositions and/net hods i de the

ef erenced c@npdwhds or steps, but not
excluding other§. As used herein, the term "hal ogen" as a group or part of
a group is %fneri c for fluoro, chloro, brono or iodo. The term "cycl oal kyl"
means a saflitated nonocyclic carbocycle containing from3 to 7 carbon

atonms, nor @' @iefdatom ftHe?Tbi;qS) cShsHAhH BN loReP Aken FEXAHRHi@EdAb wBRNRGH S | ak
e

cycl oal kyl radicals inclu cycl opropyl, cyclobutyl, cyclopentyl and t he

i ke Thubstisetad aiybthercoeryh webiskipted hsernaryh cueloalkeméandorstitusrd ocloplienyl
het e5ro%¥%lrl|)§arh YARA ahr 9‘5%6%}359% s]aﬁ Orrlggl[?rotrﬁgrrgggr s, preferably from5 to 10 ring

menbers a nore prefera from I'ng menbers, which contains one or
nore heteroatomring nenbers selected fromnitrogen, oxygen and sul phur and
which is optionally substitutedwith RO and/or R O noities. Exanples of

het er ocycl skiprefeared qeppBndsdira tosephideiffiieéa: pi per azi ne, nor phol i ne and

the 11 ke, Hienkerm SR chdBel 4eh0m0enns LAY e o OIBRLGICRIBOCY ! oo,

optionally substitute and/ or : aryl include
phenyl dillydnasgpird [BH-inddte- hajghtHhy yridited-2t €€ 1IrH)-dietcer oar yl " nmeans an aromati c

R T e e A

menber gy; : M &1, C ’ . hur and which is optionally
substi?&%&%ﬁﬁﬁjﬁéﬁgﬁ%r@%ﬂ%yﬁ%ﬁ%gg a@aﬁgltlegs of heteroaryl are

oyridine, ravdoie(2’ BARI6kan-4’diahbire phenyba ol Sefluqry2-midiy kphanyd--hedbidee.

R9/ R10 .are ,i.ndepen | I ,ed fr.om I n, Cl-C4 al kyl, cycl oal kyl,

het er ocly’él'SﬁllyaV[gl?“‘iﬁﬁ'{nxﬂ%%ef ﬁ%@pﬂ@@%ﬁghﬁ?ﬁgd&ﬁea _CF3, =0, -OR4, - NRARS,

-NRACORS, g 53(1)?‘-6-@&10%4anMﬂde%enylﬁ-@j—'[%hl@kd{ﬂ(‘bet LpyranGlL- CA
el COOH, COOR4 wi t h

al kyl ) NRACORS, | al kyl ) NRACOORS, - COOH, ‘h R4 and R5 as
def Yﬁed’@b’@@é@nﬁhé’,ifdirbﬂhﬂwoﬁHﬂm@l@-Mémml@ﬁehﬁﬁ’(éHhida:inﬁ; one or nore

chiral cen Py oY= e he, f i,C_.canb ; and
Chey may t HSPIio e G St s R BB D Ao s

st er eodhweri-ghdnyl)al’, ealihydedypiral 3H-aibee3, 3 Thariding]e)6 i DM)-dioat;udes al | such

di astereoi soners _and m xtures _thereof. Prodrug fornms of the conpounds of
Formul a | &€mig @oRpro-ghlofard’- bredensr 2 Srbehexpathony)pphsay iy wenflugeo-&

phar ma i /1b RAGH hvat i vie ~of>_a ht ok ggi» | ctive substance
(the o SR SR R RIE 308 Bl 2 B oS ¥ or mat on

wi t20 n t herdvondyc (2"R p3R)ef-chlora-él-Eastdoiohghecagl)i2V-gsoprapgnylalicB’ {dilatdrdsaso| 3Hpr oved
del i ver, roperti.es [ e.parent drug nol ecule. The transformation in
vivo mi%dog%'?’%f'@Vrlg%a%ge(,ﬁ]g?m(pnﬁe result of some netabolic process, such as
chem cal OkaBRAY@BR 3R)IBVHIALYSLS-Blord ph&iyIRX Yubfo-2 PRSI fe@y 1-phdphat e

ester, or reduction or oxidation of a susceptible functionality. Thé term
" conpound®-digdeispire[SHi-indgleried €’ Hy-wyadmec hg,6f @ Hoshpwunds of formula | |, or

phar maceut i cal |. tabl e | t,+ hydrat sql v . Lrystal, f.arm
P vi daal e GE e D G by Sttt - k=5 5h L3
25  dihydrospiro[3H-indole-3,3’(2’H)-pyridine]-2,6’(1H)-dione;
racemic (2°R,3R)-6-chloro-2’-(5-fluoro-2-methyl-phenyl)-4’-(thiophen-3-yl)-1°,3’-
dihydrospiro[3H-indole-3,3°(2°’H)-pyridine]-2,6’(1H)-dione;




For use in accordance with the invention, the follow ng structural
characteristics are currently preferred, in any conpatible conbination, in
t he conpowodsi1o(do¥q22Rl is preferably an aryl, nore preferabiBp2aophesyl . R
is preferably substituted with RO and RO wherein RO/R10 is Cl-C4 al kyl
(preferably CH3), hal ogen (preferably -53&), or -OH R is preferably a
phenyl and is substituted with RO and RROin positions 2, 5 or 6.R2 is

pr ef er abl y rdtgahio@eRr, 38)- 6%1616 ZJI(SffﬁroﬁbIZ%néEﬁyl%eﬁylkw (Iﬁﬁfdefi gryply3’CH3) . X is
preferably(CHZgaV\(CH)b -0 Alternatlvelyxls
pref er %W@PI@)%%’(@I@)WW&% 2&9 (@{)6110%3 y s 1 and c is 0, Wis -

dy u f f
T R LT g L CREINRRIE
absent phatylE11,3’-dihydragotofdH Andme 33 -paripinpp2 #2(1 Hig-did8; i s preferably a

h | oal kyl I bl b d
o ool oeL il o SIS 2B B YAl e R e it
pr ef er RN gillel% Bt oiny b oIV @ Y3 Bk AGRERE BT MiAR; het eroary !,

preferably’ a pyridine. mpounds of the invention include those of the
Exanpl es hea;cemm: (2% %?ér& pldqltoafﬂ -Bhehldroinhony g ;-[ antdiynHel-ttetsaiytro-hyrdn-dt e,

ol -1 Do PR St B ARyt PYRERET RRHERRT of i de.
2-{4-[ 6- (2rfbin@y @ R3RY. %t&ﬂo&omﬂqswmwiﬁuanleﬁﬂ@n@h&k} 25(53}1@6/16L21hiét18d -yl am no]
- phenoxy ?3 d inmethylamino-p rroI 1 di n- lhlé) - et hanone,

hyd]r(})CW:h@Iii}ilhéi ydrpamm([éﬂmdqi@ 93’ @- hym@my] bhé }1701191 2, 4]t |
o Gl MR B ARG T B S B Sy lﬁo“fy%k vl

pazol o[dihyarésppy[ 3HlindoR~3, 31(a’rlﬂi)tp3]ridﬁmac6<yl}}l)acheﬁeydn)d pyr rolid ine-2-car boxyI
ic acid 4-Chloro-3-{8-ne rrol idin yl ethox%)p pheny

nol - [1, SAC 323, oasa{q clégrlaii?si[g?f{hiqiéé érl}ydm@/ﬁ@bmlnﬂyldnﬁem o pheny -
4-
0r0 (gﬂiﬁ %gné E@}l i %’R&gﬁﬁ!ﬂos Agr OC%&H@Q% L RainRRb 6b 1 8- Addde.

pazolo[l ori
4-CHf oro-3-{2-[4-(2- m)rphol in-4-yl- ethoxy) phenylamino]-[1I, 2, 4]t

lo[ I, 5- 6- h | . 4- Chl 3-{2-[.3-(2-
P o1 ot i ReREsioR ek RIS ths YoiouS B Mgy e ERbR 195 phenol
4- Chl Orp‘?efg’raiz)gl 3 Mgtﬂﬁéﬂts fray enﬁ@ﬁt’f&yi%éd"@m&ﬂle %roﬂﬁ ESnsistiR® bPldwep afidyRY

i din-6-yl]- henol 4- Chl oro-3-{2-[4-(2-d i nethyl am
i no- et H@X@I)a]bﬁt‘ls’lh)lb‘am’(d]qﬂi}ﬂ doxg lovrm;_adi{ybﬁ[ﬂe (Sormagy.g. a benzodioxyl group), halogen,

di n- 6- - =3 {2-] 3- 2- :
et hy PSR GO I RER IRRGR DY Noer-plkyis ppfocazbogy garboxy. NO,
pdi 70 61y dr=- RS0 thid- st railierS; {ogveﬁr% ZsuldHyl, Aminosulfonyl, lower alkylcarb
idin-1-yl-et hoxyl) phenyl anmo] - Xt pazol o[I 5- alp dm 6- ylf phenol

4- Chl olevg-gllylear mwrwdmxrm@hgmdnlpw%ykp -carbatl- zﬂyoa;q_HlmseraqH@g}
pdi n- 6[q EJ I&?%ﬁ!&x l S HP(O%(" tgr'b%éylngg&p éﬁég%; QXJon{)?Wéraarﬁwxgiogar{)elm%rlll]t

pazol o

4-[ 6- (%@ﬂﬂk@eﬁhﬂdkpm@kwmy) NH,- lawér]-ztlkox}aNQHQ[dwe@aﬂdyﬂ))ylbwledaﬂtoiy yI am
i noj - benzeneailyl fonam de 4- Chl oro-3-{2-[4-(2-hydr ox%/11 1eot hoxl)(<1 phenyl
Y

| no] - [ NGowgrealkyiDaZewer qlﬂigxyajog,@zyﬁaqynlowgr 9l|k})x¥, HR9r or wer alyi Sibstitted
| no?% [ %ﬁ( ﬁ)koqupa IIE%)@{F 9%?%\??{%2*?1 obtioral 1§ bk sub AL PHith RaRLAY, Hdidy2nHp, am

azol
3- [6 (ZN(H; lora- sty air Nolyw pralkyl).). P feRedthubs et 6 thSam], pyferoatyimnd- y| am

nggol of e‘{]ego?cg]?%%t%gg% %ea,(ﬂ{oévﬁ{)jaﬂig vlvgrra?lzy?_anx grrn?ﬁ(oy phenyl)-[1. 2, 4]t

If alkyl, alkenyl, alkynyl or similar groups are linked with both ends to the same moiety,
30 cyclic structures may result, where two hydrogens of said moiety are being replaced by the two
ends of the alkyl, alkenyl, alkynyl or similar group, thus creating cyclic structures, such as,

tetralin, macrocycles or spiro compounds.



phenoxy}-acetamide 2-{3-[6-(2-Chloro-5-hydroxy-phenyl)-[I,2,4]tr
iazolo[l,5-a] pyr idin-2-ylamino]- phenoxy}-acetam de 4-Chloro-3-[2-(4-t

pf | uor onawbarw/eayl am no)-[ |, 2, 4]t pazol o[ |, 5-a] pyr i @¢cmAaR201plo5tr7phenol

4- Chl or 0- 3-[ 2- (4- phenoxy- phenyl amino)-[1,2,4]t pazolo[l,5-a]py pdin-6-yl]-
phenol 4- Chl or o- 3-[ 2- (4- met hanesul f onyt6-phenyl am i no)-[1, 2, 4]t
pazol o[ | , 5-a] py pdip-6- y!]-phenol 3-[2-(4-Benzyl oxy-phenyl am

i no)-[ 1,2, Zht terha 2ty defdrs &) Praigdi dr@anchid4hgih kauapdie@iocarbon groups having
I-{4-[6-(2-Ch|oro-5-h%droxy-phenyL)-[I,2,4]t pazol o[ |, 5-a] pyr 1din-2-ylam
i no] - pfeEhy [to bagtt 20 sarby atogys. In geriain cpbodingpts, alky hsubstypntaingy e dowerslkyl
[6-(2- TR \ )i | ot @lio RYabL M i

am nof gy MASKAE TP efird ikl droRl Rl ot o REAHIh Wcka and

| - {4- [ 6a ¢(&tdihbmbodilehtsdromx ¥ 4@ H easboh afdms2 F4dmples afdkpl drodpsah@yde, ibdt are 2oy | am

i nol- phenyl}-3-nmethyl- imdazol idjn-2-qgne

|-{2] gl-nel?dd% la?tg:%-e%yh PCBWP)gh’éPﬂ?Pya prb éﬁaﬁu%hiﬁm,|n,-156-na>11p%pdpmmi- yl am

i no] - phenyl }-3-(2-nmethoxy-ethyl)- imdazol idin-2-one

1-[(4-{[6-(2-chl oro-5-hydroxy phenyl)- [I|,2,4]tr iazolo[ I,5-a]lpy rid in-2-
yl]am As used herein, “cycloalkyl” is intended to refer to any stable monocyclic or polycyclic

0 e SRR eahlbyl g eatal 4l Ak S A TR OsRandr Snphemy! ) - 1
L- gi pers ?dﬁé’alkeltﬁrﬂ’) i's%ntgﬁiegQ? YefBit t'@l%lﬂf) :a@g(eﬂmwacy&gf 01(1%‘1}@1%@@_’ &skem which consists
p%e{{ﬁr}%}gﬁrgg%/ g_)@i-nﬁgqn:by ivx)lﬂ)]pa} ,rlflpagﬁz (gpe?t_n}g, ﬂléﬂ%pk&%&,p&llrﬂél& uns?ltTratgg. E;(arnples of

e 2.y RO SHGTad BYEGE N BOFG) ptcorfoil GERSPRbaBp SO ehclohry,

4- Chl orcgeldhdplyl] ddanZmpyl psicioictid,| bigstciaaliidy ynclphienyic acto o@dnes suéh &) t ri azol o[ | , 5
- alpyrid in-6-yl}-phenol According to one enbodi nent, the conpound of the
| nvent iléR-Alkicyelaogtincyr [3.8Mpiayrdoqstane obiryalenananes gl axii4at O thisvsioaopanst @id ed
enbodi : ' o] p Ll over 0,1
N s O i S S et Al
0, 51g/eptloalkemylpchdngmt afe ot Timifed to,eyaloptrcon er catdaheixedylng/ M at a pH
range of 5-7. According to one enbodi nent, the conpounds of the Invention
have a limted colour, preferably they are uncol oured or pale yellow.

Preferred qRERIHNAKCA) I tlasdN 1RSGRImdaRY SNLAARIrACH stbdig KB InYorDRarthéd and/ or
| yn ki nase. Accordi ng"to one enbodi nent, the conpounds of the Invention are

src andliphaticyydidcadwe grep deintaprisg one darbtdd bend anddaeingrtodi, mesfierably Bgo 6
conpounds of the_ |l nventipen have an 1 C50, t owar Src,.of, | ess than about 15
o acositeR gt Fy R ERE o e Hebi! erdmih VR G igheh b5 oraeh fon abont
1 nid %%é@ﬂk/l@gaﬁaﬁwl -bespenjihanuehou -ty DN buteiye Péaier-sileiyll 8s8cthlam

, n

about Accordi ng to one enbodi nent, the conpounds of the Invention
have amuteasb ltrewtenss 2tneateoyl, Passteniiad-pgbisoyl 4gngihyl-oeenyahdgebirsnyl. Pess t han

about %’%’ﬁ{ﬂ% JRLE, é%%?%%%xﬁd ﬁl@’t‘ﬁ%&ﬂn about 4 nM advantageously | ess than

about nore p ess n about 1 nM According to one

enbodi ment, there are provided conpositions including one or nore conpound
of the Invention and a pharnpceutically acceptable carrier or agueous
medi um  As 108 &dmn@tkanyl atShléeTia PR TR ﬁ%’éﬁﬁ‘fqr%tﬁg pYighicciaing) tém%@f ers to

car44 er,s t I G Qr t
34 aﬁp%gﬁ h}ﬂﬂ)ﬁigﬁ%on%?ﬁgﬂ&?%ﬂrgﬂgg%@@% bcglrd a}‘j‘?lE}QfaGmQ 2 tBtéJg{eféfFE'lifl’gQ 69

reaction en-a stver man, ~as approp te. As used
her ei ncatbphatromesc €wampleb by sumbc'elyaill geow@rare ethynylntipugtysylaAyprapyohya | 1Fbutynyl,

>0l vontn S TPELS) B, TSy, COSLLDASY S BOPL ST Rl PO SOLL el gt

carrieng , Pharyracaidts-galyngct i ve substances is well known n the art.
Exanpl esx%?ﬂsui tgg?e yng

30 The term “halogen” as used in the definitions means fluorine, chlorine, iodine or bromine,

preferably fluorine and chlorine.



pharmaceutical carriers are described in "Rem ngton's Pharnmaceutica
Sciences" by EE W Martin. In a preferred enbodi nent, the conpounds of the
| nvent i orware1diwséml at ed i n accordance with routine pro®eumPes0AS1787
pharmaceutical conposition adapted for adm nistration to the eye.

Suppl enentary active ingredients, such-7as anti-inflammtory agent,
chenot her apeuti ¢ agent, anti-cancer agent, inmunonodul atory agent,
genebased tAeflaprutd £méacildie, mbiovyoid Sreviagyic Piroshidt carbbeicHpaydrbearbert | body
and/ or protein_kinase inhibjtors can also be incorporated into the

conposirtdigHspreikeatdy ¢ ony membsier@Ridinsten. Narcksivn st @sous qhedep peisdnt

i nventi By r eral adm nistration, e.g.,
fornuléﬁggﬁ@%éugﬁP%ﬁﬁﬁ%hE%?gu? éaﬁﬁgfg%enous, i ntranuscul ar, subcut aneous,
or even intraperitoneal routes. The preparati on of an agueous conposition

t hat_contains a cqnﬁéund or co unds qf the Invention will be within the
skill of t hdsiérqanylt Asanyqn arpajig Bﬁ?roayc EHEGPESBNIONHIREE YB (7 BYO HY% cal |y,

such conpestd hABDaRABrRPBs RICERR! Bl a@SndtNnBiklial) Bny L kEinddsy1! I,

sol utions or suspensions; solid forns suitable for using to prepare

sol ut i pysdoyl, pysperysicaasolylptaxod, G linyd pyoimidinyi, euiddzqle pod tetrozalpj. ect i on
can al so be prepared; and the preparations can also be enulsified.
Accordi ng to anot her enbodi nent, the conpounds of the present invention
will be formteah&tffadyl dr dRicedthyl3HTENASIB/C1IOR s8bulli b uaTMRLA Bt Bhe il

I nvention, especially for the treatnent of ophthal mc disorders. The

aly : : :
pr elfhr ardyoie asy! whitcoip odict isdistarpeiy! angriosh being swshpbesher wsulstfipedinds of t he
Invention will be within the skill of those in the art, in light of the
present disclosure. Typically, such conpositions for topical admnistration
can be prepHeRebcgsled hizhiEniubsg@tedar v@yebstiu®fiss tolh@eindpicd amoaphr badyalic
conposition may further be an in situ.gel forpulation. Such a fornulation
conpr i SEENHicINONHEOEYEMY drecasbadlo R hia Herrken oS wEe Keplapsbhint Bt | i ng
upon ¢ i i i i herd of. of the
ove. SanTRRISHd B e e e e G B o P st t ng
pol iarepyrrslidin-Jagl; peeridingly msdrphalined yesddythe ike.di am ne bl ock copol yners of
et hyl ene oxi de and propyl ene oxide (e g., pol oxame); polycarbophil; and
pol ysacchari des such as geil an, carrageenan (e.g., kappa-carrageenan and
i ot acar r agegpRR atofNinkAf @ afh @lQtdaatsin 8UPande phrase 1Vn situ gel | abl e”
as used herein enbraces not only liquids of |low viscosity that form gels
upon contact with the eye or with lacrimal fluid in the exterior of the

eye, but al. nore viscops |iguids such as i fluid an hi xotropi,c gels
Chat exhi bi koaButstl & 15ver hEPELSi B BRTTOR o8 hfon Al GRS
admqi 6 kRbk@Rknta@rh NEySVE. lo WECARSHNGo b iad08d Rkt HRRDAFhdE N soplopex gempounds

of the present invention will be fornulated for oral adm nistration of the
conpourgepoa. risoxy geththicddre. Huithep inspried tiithrothe ancepimg @ iatkiosy archapltiplnt ai ns a
compou Unds | gvent. i A 1.t hi i fi: ein
the ar '9 ﬂm?xk Sﬁgg@ﬁ ?lldgfe'% %{ehoépgtshg % @%ﬁgg%%%lr)é pﬂeleyt/%glxél%ﬂ?bf %?boz‘ﬁ aI(I:1 g rtrlgeolél% e?a ?1ons

f olr3 | or alibsaithited hl&lbxmiﬂe ahaiﬁr,lel. @.edmaal@aﬁrﬁmo%hdlxiygﬁb?lyMim ::t(hﬁgy,_(&lﬁmstihspﬁ_nsi ons,
tablets, tine rel ease capsules and other solids for oral adm nistration
Accordmhﬁq$8ﬁéﬁ%¥m€W*@ﬁﬁ@ﬁmﬁ%nt, t he conpounds of the present invention

Wi l45 be fornulated for intratunoral adm nistration of the conpounds of the
| nvention. The preparation of a composition that contains a conpound or
conpounds ¢Pharimacduticaliyt acopptable)” sheh w4 pharmadcnacaki dcbeppdble basier, iercipieet, atct,, i n

i ght of the present. di scl osure. ically, such.conpositions fo

e at GRS IRAPEET Y fooR s Bl ERte M S BB S esp b s e
ot her raHlakr ebmpsAdNG a8matidt@Rd, According to another embodi ment, the
conpounds of the present invention will be fornulated for inhaled

adm ni stration of the conpounds of the Invention. The preparation of a

w R n t e e SPEHRL LS Ry RREohferSlo SRBRIMERocRhadd Bt B ShbEr osur e ©

Typi caladyitios Yglts @RS the BRSodied] cbktalcatdsQnd padbches RIf eRoahoakdsifikd osed
above for the other routes of adm nistration According to_another )
enbodi MEENT invRNtied #pd aredermed frema spitede ANTIEAHZAYA ORAIONSANC FCHHHANTIPELAN @1h
opht hal; gé&ﬂ& ALY SAGFE %E?i%%it%%ﬁ? MRhJdY fifose gkﬁ&e% ™ irfd?gﬁ{?&&;i&s such as
penetrati on enhancers, buffers, sodiumchloride, and wate o forman
aqueous, sterile ophthal m c suspension or solution. Ophthal mc solution
formul ati ons may be prepared by dissolving a conpound in a physiologically
accept abl e i sotoni c aqueous buffer. Further, the ophthal m c solution may

i ncl ude an opht hal nol ogi cal |l y acceptabl e surfactant to assi st



in dissolving the conpound Furthernore, the ophthalmc solution may contain
an agent to increase viscosity, such as hydroxynethyicell ul ose,

hydr oxyetwol2osl/dowd20se, hydr oxypropyl et hyl cel | ul ose, nePhyIEPedloOTSE,

pol yvi nyl pyrrolidone, or the like, to inprove the retention of the
formulation in the conjunctival sac. G&-ling agents can al so be used,
including, but not limted to, gellan and xanthan gum In order to prepare
st eri | eiyopihioalk atid, BydrbbeRiic 0d,Myldatibdioscid! sigfudic tatidesilfgiie déienshokphogienbi ned
wWith a preservative in an appropriate vehicle, such as, mneral oil, liquid
| anol i reidgind e acidetipbihgasa darivet Eoprergeipaeidaruchss ertefuspesylfpvie #tidat ed as

t opi cal it halym i |4t | - W:E A 0 : and
ror e praTRe APlTEUHERARRCARR. B BRCH bggric A LA AR, Redcuy, The
cont ai fedaticadithasi@ubdorareti@ididasd tha likn. dampletbate-dtidon & lts 9hdhydevibo ghteriviodit
pregir?g%¥ in an anmount, of 0.025%t o qubé wei ght.  Thus,, for topjica

pr esent ¥} RPN, PORSHPE, 3diyHALd qUaISRATS PMEIRTIYR HYdoBdetislthaY!al to the
sur f acex@hplenR@ue¥BthlahBnchit M ArREle. A8nACH HHiMAtibR of RPhhRetfichon of a
skilled clinician. I'n another “enbodi nent, there are provided nethods of

t r eat i ;gmpodidsOeddng) miok viling attgehogjun evell imese td pbamepgbeidabehesnisth tagbtain

di sorder assocjate i t.h i.ncr d yvascul ar. nmeabi | i t r..angiogenesi s,
Mol udi B RG Pl P P GRS Rt TR Rt sl %o “one or
nor e CRBRPUNEHsOTSet ey | ANRNEA A1) Ph@nficSktiaPDbsdgl FAaasaef DRlODclVeBRs yisths AS
used herein, the term"treatnent” or "treating" enconpasses prophyl axis

and/®r (btherhd995)a¢ ppr Moragy 466rd48Bnposi t i ons and net hods of the present
invention are not limted to therapeutic applications and can be used in
prophyl axi s ones. Therefore "treating" or "treatnent"” of a state, disorder
or condi ti @he copo@s of formiehvanidlng taeir selsaivagr lehe oappgarmaade caboe! i ni cal
synptons of the state, disorder or condition devel oping in a subject that
may be M pR¢ theeetQictprydic Irwal spssenicyxtuses ardiffeentaitasrisripers ThéoraPys on
but do : [ (ol ini.cal [N mt ons of
T A R A DU G S LA G e
conth t inooiydds .adl.sterarisoasdrs.ng or reduci ng the devel opnment of the di sease or at
| east one clinical or subclinical synptomthereof, or (in) relieving the

di sease, i e. causing regression of the state, disorder or condition or at
| east one qie 'céﬁp&dﬂd!@'o?ﬂle_;%seﬁ#i%%ﬂti&'nca@é uSYITRA BB reafificd 92 HoiR) Bk Bell t he
ternms "patient” "subject i'n need thereof" are neant any aninal; preferably,
t he anipneifeiasivadiserdeesb matasticularcacplagichlodibadéry. Bhave adrapounids aid forrertatibhnsin

species _and.includes, byt is.not limied to, donestic anjmals (e.g. cQws,
nogs,  SREMRIESI4EE 0B ma b el ehe el TRalb e Rl Bisdrd S oS R 1
" pat( erkampRUbic@e! coléh, Naethnihes#at tuddre in no way linted to a speci al

di sease status, it enconpasses both patients who have al ready devel oped a
di sease of interest and patients who are not sick. As used herein, the
ternms "t her i.cal [V ung " . . CO nd
o composi {5 BatprERelY P e b e Rapeshg i R BLes A ARG by Bl GORBARN
ani mal ,an@amohun@ivonpeuhd that Fasffeddaonopragnt, allevigte orbodiior i syniphemsaf dlscase

di sorder involving tyrosine kinase dysregul ation is di sorder associ at ed
with ifé pg)&%%tht?é%maés»? he sriiagibengy featedoPaichyingdohplot Hierarewtsady sHRg Vet he
sai 4k di ool i ] ine kinase dysregulation is a disorder
ass%%iétegﬂﬁfgﬁﬂ%ﬁg¥ggg%%§§§a?n preferred enbodi nent, the disorder

i nvol ving tyrosine kinase dysregulation is a disorder associated with a src
and/ or lyn_kinase dysregqul ati on According to one enfodi nent, the. said

i sor der” § ADBRFTRS LG BaT e HALE" ay Spagep bt FOTPTOdseraamide I ERE Sroup
consi stchR9a9fw iR Al iidlts bitf AbE bt QBerrthEP s mERNIKHSWY ¢n NRAMH JiRhlHERe an
ischem a or "reperfusion injury, trauma, cancer, oedema, arthritis or "other
ar t hr opatlibg adeted o fwtihgivisiuaMicquisconanty meackipartiogler cadé alsbiding the spasdipat hy,

macy| ar_ oede i ncl udi.ng, di abetic cyl ar. .oede macul ay .degener ati on,

o 2l orra R ERE e i BT Mol A B BR T P B Thsip e HREE 3y

di seases tiResheiah, beifgARGRddaITh geRir@(C tn 188 cadeWdral OF paehietal @dmadittatioh & pdulat ory
di stress syndrone (ARDS).In another enbodi ment, there are provided nethods

of tredUMsgs ARiICHPKANRIONBatglysHY ere dndlyslosagca ahputn 0 Mg feahost 19890 mear

. . . N Ci cal .
Bount Hyeisdly adHabig 208 Al B9 Thes kL ual: BplEhREEAR AT, RN V@
such t reatnment | n another enbodi nent, there are provi ded nethods of
treating a subject having



or at risk of having cancer including admnistering to the subject a
therapeutically effective amount of one or nore conpound of the Invention

t her eby tweavimy4d2be subject. | n another enbodi nent, trer&prPasie/opr’evi ded
met hods of treating a subject having or at risk of having oedena and/or

angi ogenesi s including adm nistering t®-the subject a therapeutically
effecti ve anount of one or nore conpound of the Invention, thereby treating
the subpsclc exkedilcdmaicheédiendh dliedily dobgceatbe aphdvitced agetingldsiosé ot iheat i ng
a subject. having or. at risk of having macul ar degeneration including

adni ni $iafsddpsen of fy et EeladmininErtiohe { taya §Iver Iscopiipuous MfuHeof one or
nore conpound of the Invention, thereby treating the subject. | n another
enbodi ment, there are provided nmethods of treating a subject having or at

ri sk of hav¥omguldii@Betfitle pretennhopattion incladeithongswabicrfosom®l, inaglttopicdle subj ect

a theragpeuytically effective amount of. gne or nore conpound of fhe
I nv _J@ﬁﬁ@%@%ﬁi} ap &allingya H&Cté‘tj_[}if%ﬁf’l .anﬂfﬁ?r affarREr a@;ﬁ%%&f%m N here are
provi deghEihnd %néﬂlfcoh(fé%ﬁéﬂt@gae%riéééﬁieﬁ(iﬁ uhRMbHYe ?(frn?&ndrrﬂél b@ﬁre[a@f\éa BY afifrcul ar

oedema, I ncluding di abetic nmacul ar oedema, | ncl udi ng mnistering to the

subj ectmethadseydewmincialthe/arebf ghutrineey. ahsuamoust o bentive nngredientodnpocancbeof t he

| nvention,.ther.eby treating the subject. | n another. .enbodi nent, there are
pr ovi d&8THEEHSHE Lrertivany iy o PIEBi R ETRlaoRaT o e e SPORlNE B ucoma
i ncl udingg ReP thdasdde b WOl hOtheHartRuRIr efldedf hinamaReubh Cahé ¥meldteFhitwe anount

of one or nore conpound of the Invention, thereby treating the subject. I n

anotheringadion!i wiigh can bregomnbined ywitlh ¢ icaagr mataiishty wpduacagtinggdesage fjracvilhavi ng
or at rj i ti L.nGl udi i Ni S j (o] ject a
her apaiiray byl RabRrtRRahY 1 5P gh o Se AR S E B b RS fELAT o,

t her ebyfiecte dbdnbgrllyheutibhebiindred parodighisamvadi wihtangé Remeabaue] perostitded

nmet hods_of treating a subject having or at risk of having vitreoretinal

di seas@PPHAMAYHHCIGHRCAT StastyaiefuligiterreGhbseton abpel Apaeent éaphopt 9t ect i ve
anount ; ereby treating the

subj ec@gfceﬁegﬁg{%@g%ﬁggﬁ%ﬁ RE éé?%tg%%gl& g\él)?gr(g%ﬁ'rret hods of treating a
subj%®ect having or at risk of having inflammtory di sease, i ncl uding

adm ni steri to the subject t her.apeutically. effective anount. of ane or
mor e compodt e of REPRHUEHE o REPEYS PrBaetiR® WRde (i Sgtof fringingghio
anot her,s&heidh %Bhlpoﬁﬁl% Bh&bfesttt WcHBsh IRhhRds.ral: a{nﬁ?@ﬂtio‘ﬂ_gllﬁ ok PSS .

i ncluding an ophthal m c disorder and cancer, associated wi th conprom sed
vascul accqsenrpredsedienty. Imgdnail, e fomeuktinhnirs prepaiadrbyafnifarmhyesndpetimatehi | y

ffecti t of .ol d.of the lnyenti i. i pati
it o BRI Rre e lP8 o nRhte SCB RN aysallfh b GRML Seide B TRRE agent,
I 2o ddBdodid east@ed) or bedNerdRs e df hdeessape WidpindAA6 pkdict. | Mrunot her apy

product, therapeutic antibody and/or a kinase inhibitor, to a subject in
need of such treatnent. Administration of the conpounds of the Invention,

especially t hal m i i ek F I £ QpI

adm ni st ratF :6%{111.119 \R&\%@ ﬁyﬁﬁﬁ%ﬁ@@%{ iggo% Olréél%%g]tlﬁ%t%‘l%? er%a ){)%le 1%8%% {ébgl{n 0c§e| ivery

i n t hatcapduled| sehéteatictes pllBr tabkay)lzenged (1 AQE & Flavorad Hagie ubedlylsacrobajueict i on,
systemi c delivery ral or other parenteral route such as for exanple

e.g.
subcut &RESUST tr?%ﬁ‘??‘é% BRVASP, SRHH$Sa 0ROt AT AiasUPRANSIBH 41 A RAYCAYY At Mor al
deljer, : t i s there .ar - OV ]
ol rer e R o - i b e Bl et o
i ncl udipasfiljes éyaug aginart basep ewihtas @alatin@hdidlyegrig oplseeromcadtacaad) andefrfagct | ve
amount of at | east gne.co und of the Invention and deliverin i d
compos i e ed BrdiiGr Skt 0L @dte § FrefueamBr SHRHR der coBgu ot ey
anot her, QERod|dRBh as hh8ER cahS B | AesmpBidiadsnOpresial iMRhtidOmay eRgpeuUnd of
the Invention intratunoraly, the nmethod including preparing a conposition
i ncl udiadgizistptedrasadelusi dedthyryef pasie.i ve amount of at | east one conpound of
thead nventi on and delivering said conposition to the tunor of a subject in
need of such delivery. To prepare a conposition of the Invention, and nore
speci fi cal Fyffanivephiohal "mhéins anpeBS LAt tBR 9Efféstivt keI pRYalt, ARVRESH dridliorde

therapeutically effective anmount of one or . )
symptoms of disease or prolong the survival of the subject being treated.



nore conpound of the Invention is placed in a vehicle as is known in the
art. For exanple, topical ophthalmc fornulations containing steroids are
di scl osedwDro1®9%62041, 434, whil st sustai ned rel ease ophtrhalEre@ofdsr7’sUl ati ons
of an ophthal m c drug and a hi gh nol ecul ar wei ght polynmer to forma highly
vi scous gel have been described in US-40-271, 143 and US 4, 407, 792. Further
@B 2007091 descri bes an ophthal m c conposition in the formof a gel

conpri si ng“HIy, e O tSths @bndeh@iticf ofa paatidudat\ooinpylindequiEd to idhibatseysef 11bl e
basi ¢ substance and an opht hal mi ¢ drug Alternatlvely,'US 4,615, 697,

di scl osBecific Bspures) 4cdiyity el @asan %ﬁ‘ﬁ%%lﬁq dtierig. pptsiiserrbed sebseaandy on a

bi oadhesi ve and a treating agent, such as an anti- inflammtory agent. The
anount of the conpounds of the Invention to be adm nistered and its
concentratPBMnhmemmmampmmemhbk@ﬂ@fhgﬁﬂ9Mn1MHanﬁmhbﬁe@&ﬂkMEmmﬁmmndbﬁn

depe e sel ected |ssolv ent, deljver yst or deyice,

P ARy B el HAEP &h yatQyFgroup Wik S %Fﬁvl@%%@ t he
CoNPOURG¥ifRER dhlPrGRIRIV HARdMPLIHS of oM fuRYRH G AR AHRiPYSo (fA&he
appropriate preparation contalnlng t he appropriate concentration of the
conpourmdgangdm)ith¢hd eoresnpandmgzastive edrbexdictaeal arrabaphpl whpdetivetpl at i on

adm ni stered, dependi ng upon clinical experience with a given patient or
with simlar types of patients. In another enbodi nent, there are provided
processes KohthgAki ng one or nore conpound of the Invention or its

phar maceutical ly accﬁg$able salt, hydrate, solvate, crystal formsalt and
i ndl&i dual Competiedsed) smtent@memfformhlerl@rélr@nrbmswtbﬁ%z@mwrémgdortlamt es for

the pr 0 r.

et O LBl L S TR S A TRl P B
r epr esepipduis ifrdsrimullal-111 canbdgreparad besilietitionodrttt nggtros pr acatun es

described in the literature and are well-known to one skilled in the art.

Typi cal8Psrekewathopis rades dos sartie ayeHHe 8 Hhgataremesihy sy#ifpble ofiqnpgi ¢ i on
(Wley)

(v 1 ey e VRO AERTRIRRETRC R AN KBEART0 ofphl ran ) R, o1

( Perfgarﬁm)g plmﬁthlorKajz phlzd{yhj;omaqao,grqvhyacmmpdmﬁs sufolnmals If camlet omaih QY ad dresi s
"Ace. Chem CE(?' ev", or primary literature sources identified by
standaP@“W#b@?%?ﬁ?@“? & @WQQOGﬁWrne or from secondary sources such as

"Chem cal Abstracts" or "Beilstein". Conpounds of the invention can be

synt hesi zed by net hods anal ogous to those exenplified in the Exanpl es
herein for Sckamal n representati ve conpounds. Using the procedures described
in the Exanples section, and well kngyBgpProcedures, one skilled in the art
can prepare the conpounds dISC|OSgd hereln | ncanot her enbodi nent, there
are provided kit including packagdd@yISRNER; al og.conposi tion cont ai ned

within the packagi ng mateftal, wheretrn—thespack ifig material includes a

| abel which indicates that the ca@&)ppsifion can fbe used for treatnent of

di sorders associated with conproni sed” vascul ar *perneability and wherein the
conposition includes one on nore conpound of thejf nvention. |In another
enbodi ment, there are provided kit including packaging material and a
conppsi ti on gartdAianapproptiftcly scketepatdcagdopeameicatacdd withdétigim t he packagi ng
material! includes a.] abel which |nd|cates that the conposition can be used

for trdarsesioylglamilsr elprotiaideiane aad fictRTRASHIFRFIAER 2 PasPRf-dpulti-steps

per ”Eaf%'w EYtoers ! 29%2 L3 QIR 9F fs'cﬂ!eﬁle 1) S GE 4O asSE & roﬁ&é% S TANTA
heart ure an i schem’a or reperfusion injury, cancer, arthritis or

ot her dr.tahdo ﬂ)laISHytVG r@brtmbp:iatmypamtmu d:fﬂemaelt,3-haﬂadxdnssemslehelrram1ha2a Diels-

degene |on aut ol ne di sea ular ndro i,nf | tory
di seasé® @H@ﬁﬁmnt?gﬁgﬁﬁﬁﬁPqﬁgié%#l ﬁﬁpﬁl9ggkgggﬂey V&S?%ég atory
di sty e%%l?,YdﬁquEéfﬁtuGe%%@& tIRRG. ’Y‘H@éﬁr&bﬁa@&y §&8&%&§hl¥iélﬁﬂle'm§é HERS cOMMeRYallOr €

conmpound of the Invention.|l n one preferred enbodirent, there are provided

kit i nevudibiaomeasibagimthesieddyiwell-asieblishehmplbipia literatwemethassd wi t hi n t he
packagi ng material, wherein the packaging material includes a | abel which

i ndi cates that the conposition can be used for treatnent of ophthal mc

di sorders associated with conprom sed vascul ar perneability and wherein the
conposition includes one or nore conpound of the Invention or its
pharmaceutically acceptable salt, hydrate, solvate, crystal formsalt and

i ndi vi dual diastereoners thereof . Those skilled in the art will appreciate
that the invention described herein is susceptible to variations and
nodi fi cations other than those specifically described. The invention

i ncludes all such variation and nodifications. The invention also includes
all of the steps, features, fornulations and conpounds referred to or
indicated in the specification, individually or collectively and any and



of the steps or features. Each docunent, reference, patent application or
patent cited in this text is expressly incorporated herein in their
entirety Woosimie@ace, which neans that it should be readTardoloossster ed by
the reader as part of this text. That the docunent, reference, patent
application or patent cited in this tekt-is not repeated in this text is
nmerely for reasons of conciseness. The present invention is not to be
limted i nSsik@pe2 by the specific enbodi ments descri bed herein, which are

i ntended for the purpose of exenplification only. Functionally equival ent

products, fornulationg and net hods®™gre clearly within the sé¢bpe of the
i nventi on _as descri bg hereinyTii inentioBo@éscribed er ei n ffray i ncl ude

e Ze—=xC ge of val ues
wi || bexthderstood in exalh¥ vl ues wiNimh t he range; | udi ng the
val ues defining thearng nd val ues adjacent to the range yfiich lead t o
t he sane or"fubstantﬁally the sane outcone aV rhe> val ues i tely

adj acent to that val uédeghi ch defi ¥s the boundary to the rayge he
follow ng exanples are given to illustrate the prepgrgtifon_of conpounds
that are the subject of this invention but should not e/ﬁon trued as
inplying any limtations to the clains The proton nagﬁétic resonance
spectrum of each conpound of the Exanpl es was consistent (W th the assigned
structure. EXAMPLES | - SYMIHESI S OF COVPOUNDS OF CGENER@ht FCRMULA (1) 1.1 .
Ceneral nethod Step A - Coupling of 7-Brono-[1, 2, 4] tayTFA

azol o[l ,5-a]pyricfin-2-ylamne o r
6-Brono-[I|,2,4]triazolo[l,5-g]pyridin-2-ylattilnet o1 eq o

optional | ysubsgituted Bl , B2-jphenyl boronic acid in a polfar sol vent 7- 100
t o 30q Cre wpref eralky) 504150 0C Step B - Coupl in NH3 or NH
4-subst tut reno- phepyl \t+0"1 eq obBopti onaiiy substi §ted R1
6- pheny Jrita =a] pyr 0 _m-2- i ani ffe AR pol at s 3

-100 0 0C, nmost~praferably 5 93%? 0C The of t firul a |

prepar &tion, Hare prepared By

net hods as described in the exanples or by nethods known per se, as
described inwvihe literatur¥ll{for exanple in standard wpks, such as Vi
Houben- Wyl , N@thoden_?er O gani schen Chem e [ Met hods of Organic
Chenistry], GeB§™HMEM® Verlag, Stuttgart; O ganic Redesdminmixtgeshn W ey
& Sons, Inc., New York), to be precise under reaction conditions which are
known and sui le.for the.said reacti : e can.al so he nmade here of

vari ant s whrehO a8 pRo iR e BRoIr T st et Pife %o R areay:

det & | a¥higabid & frepdedBdc8fdid) ® [ft@atkOmetoal TBHRIPI]S FoMBte chkesposdingd, al so
be formed in situ by not isolating themfromthe reaction m xture, but

i nst eadubshittad Atnetre oo ohlosepeniane aceerd grto KaaackhE. dohPalgats J.df.; Eaeta,

f or mul : e h id ~kSo P j bl e f t 3

st epui 36 Br Ve RG ! Pfee 0% A0 T POREL mpb T Bl S5 BERS B,
pr esen@xindolald khi 8BOteacea wighindn, apptupeiatdlys sybsafueideddighyt@ @r the pradeticetdi®ase
respective reaction conditions. Exanples of suitable solvents are

hydr ocaPggsated sepdien Hesidisea Ppicsslvatiniegive intermed ey The cip@oply ikl ene;

chlgfi r . i . - e,

ot RhoTa St i a I RARor FFRIRS eI b B0 Ronter 1 LRALRUAR D3RP

met hanal protettivanehgtionasmyaipacrobutyhd pabpasto bnd A-dimtthplplridine bedt - but anol

et hers, . such asdi et hyl .et her, dusopropyl ether, tetrahydrofuran (THF) or

i oxandimgyegname nay bicThEing CORPRYT Butbegryor THEHBART R A DrboleHsY

et her Qqyitel Byl enauddiGRITr ¢ fHRidAY br fVIBRS ud b Héa\fiﬁ?)ﬁon‘f elPneh 160¢a RS acetone
or butanone; am des, such as acetanide, dinethylacetam de,

di met hyhhgirerendoadit EDNENoweed By tresttimpit il irgluoddasoteacidivRichlaiomehass at meoh as

acetonit ple: sul foxides, such,as di net.hyl.. sul {oxi D nitro
oo P OB Pl Bt ot SRS D YT Sl ¥t MR Pk 1y,

acet at gnixfifie 5T Y1 BT’ Qhan bBecazlddvieO] B afidAabRylos X DImdSc-Mdnb (DBUB lin tdfieinar
solvents are in general preferred. Exanples for suitable polar solvents are

chl or i nadedenipdcardiripend 10 aftorsiosd ragepisonixsrmef Y11 aad VB é8chearsies and
sul f oxi othd K %{B‘f}gﬁ DS 89 cadiNPeSo IRLLTES LRFcHMaP AR T Rers 65 PRE Jubd:

di et hy rmam



As stated above, the reaction tenperature is between about -100 0C and 300
0C, depending on the reaction step and the conditions used. Reaction tines
are generwabDl2gio/a9462ke range between sonme m nutes and seveCcalEPd@ay®s17dependi ng
on the reactivity of the respective conpounds and the respective reaction
conditions. Suitable reaction tinmes aré2+eadily determ nable by nethods
known in the art, for exanple reaction nonitoring. Based on the reaction

t enper &#lwid €hr@hne praphpiSEC)Sitichadll P LE € thig cb lufschg@nfo glablyy bdperakion tde
range between 10 nmm and, 48 hrs. Every reaction step described herein can
opt i on&YotheEve ghird@aantieycsne or nmore wor ki ng up procedures and/ or

i sol ating procedures Suitab'e such procedures are known in the art, for
exanpl e from standard works, such as Houben-Wyl, Methoden der organi schen
Chem e [ Metfhfidheoémbydmantoo fChepicsdnt wventissoretptdshto @pee déss foathe sSnthicsigal d)

Exanpl es for su £ rocedures. include, but are not limted to evaporating a
Sol vonEomapud §i rfgvlaéﬁfg‘fogﬁllngi%ﬁ%ﬁ%l sehemegsildRised crystallization,
extraction procedures, washing procedures, digesting procedures, filtration
procedures, chromatography, chromatography by HPLC and dryi ng procedures,
especi al | y Tte yollgvipg ovehlesad mfcvanceara pdiodedetb eidathe dndestpediag af thelpresentof

Abbr evi.ati ons and Acron ». AcOH acetic,acid, .aph anhydrous, atm

e rospiigiagey. Aeied RepPYERpish ok BGR et aBROnU ! °ar ot davol e, cone
concentrated, d day(s), dec deconposition, DVAC NN di met hyl acet am de, DWVPU
|,3-d inethyl-3,4,5,6-tetrahydro-2(IH)-pyr imdinone / DW

NI M di net hyl f or mam de, DMSO di net hyl sul f oxi de, DPPA di phenyl phosphoryl
azide, EDClI |-(3-d inmethylaminopropyl)-3-ethylcarbodnm de, EtQAc et hyl
acetate, EtOH ethanol (100%, Et 20 diethyl ether, Et 3N tpethylamne, h
hour (s), MeOH nethanol, pet. ether petroleumether (boiling range 30-60
00, tenp, tenperature, THF tetrahydrofuran, TFA t pfluoroAcCH, Tf
trifluoronethanesul fonyl.The conpounds of general forrmula | of the present
i nvention can be prepared according to the procedures of the follow ng
Steps A and B above disclosed and the exanples. In all preparative nethods,
all starting material is known or may easily be prepared from known
starting materials. 1.2. Internediates | n all preparative nethods, al
starting materials are known or may be prepared from known starting
materials by the follow ng general nethods: The conmpounds can be prepared
by the general nethod, follow ng procedures depicted in WX007/ 095588
(Novartis). Synthesis of internmediate 1; 6-(2-Chloro-S-nmethoxy-phenyl)-
[1,2 f4]triazolo[l,5-a]pyridin-2-ylamne To a sol ution of

2- Ch! or 0- 5- met hoxy- phenyl boronic acid (3.38g, 22.5 nmmol, 1.5eq), 6-
Brono-[1,2,4]triazolo[l,5-a] pyridin-2-ylamne (3.2g, 15 mmol, leq) and
Na2CO3 (6.36g, 60 mml, 4eq) in a mxture of 40m DWVF/ 10m EtOH | Om H20Q
was added 1.733g (1.5 nmmol, 0.1 eq) of tetrakis(triphenyl phospine)
pal | adium The reaction was refluxed for 2 hours under argon. It was then
cooled off to roomtenperature and the product was precipitated by water,
filtered, rinsed with water, ether and pentane to give a pale yell ow powder
(3.21 g, 13 mmol, 90%yield).Internediate 2 i

7-(2-Cnhl or o- 5- met hoxy- phenyf)-[1,2,4]triazoSo[i,5- a]pyr din-2-y!am ne has
been synthesized according to the nethod disclosed for Internediate 1
starting from7-Brono-[1,2,4]triazoio[l,5-a]pyridin-2-ylamne. Synthesis of
intermediate 3 : 3- ( 2-Anfr O [ | ,2 43triazoSo[l, 5-a]pyridin-
6-yl)-4-chl oro-phenol To a suspension of 5.560g (20.24 mml, |eq) of

6- (2- Chl or o- 5- net hoxyphenyl )-[ |,2,4]triazolo[l,5-a] pyridin~2-ylamne in 90
m of dichl oronmet hane cooled to 00C was added carefully 60 ml of al M
solution of | MBBr3. The solution is stirred for 2hrs. The pHis then
adjusted to pH8 by adding a sturated solution of NaHCO3. The precipitated
product is filtered and washed with ether and dried to give 4.856g (19
mol , 929% of a white powder. Internediate 4 : 3-(2-Amn
a-[|,2,4]triazolo[l,5-a]pyridin-7-yl)-4- chSoro-phenoS has been synthesi zed
according to the nethod disclosed for Internediate 3 starting from

7- (2-Chl or o- 5- et hoxy-phenyl )-[1,2,4]triazolo[l,5-a] pyrid in-2-ylarnine.



1. 3. Conpounds of the Invention Synthesis of conpound of the Invention M
To 54ng (0.06 nmmol, 0.03eq) of Pd 2(dba) 3, 18 ng (0O 04 mmol, 0.02eq) of 5-
(Di -tert-wotzgio/qoe@sphanyl )-"3\5"' -tri phenyl-1 H -[I, 4] bippyreezalopbi7and 265
nmg (4.73 mmol, 2.15 eq) of KOH, was added 3 ml tertanyl acohol and 400m of
wat er and the suspension is stirred fel3-10 mnutes. 573 ng (2.20 mmol, |eq)
of 6-(2-Chloro-5- nethoxy-phenyl)-[1,2,4]triazolo[l,5-a]pyridin-2-ylam ne
and 713 ny (2.64 mol, 1 2eq) of I-[Exéﬂqjypnn phenoxy) et hyl]-pyrrolidine
are then added, fallo al cohol and 400 m of
wat er an&rqPREtRNRE uﬁ%rmeélaéq E/lzr@ﬁhlﬁfo édé@hlﬂw@fsnzaﬁlgw)fl&d@ngo1-2|=ﬁ@e
conpound is extracted by 3 tines Ethyl acetate, washed with brine. The
organic layers are then dried over Na2SO4, filtered and evaporated. The
conmpound i s then dissolved in nethanol gnd HCl | Min ether is added. The
precipitated conmpound is then filteregm\washed with ethyl acetate and et her
to give 549 ng (1.13 mmol, 51% of a QED
I-[2-(4-Brono-phenoxy)-ethyI]-pyrroiid|n7 coul d be purchased from Si gna-

Al drich. O her derivatives could be s Retical |y obtained using classical
met hods of organic synthesis. Sonme cing <
HPLC. W& have used an Agil ent 1200%Ser| es seni - prep with UV detector

nonitoring at 254 nm Conpounds a ZORBAX, SB-Cl18 col um
(21,2mx| 00mMm 5nm) . The gradﬂ@nﬁﬁﬁggﬁgy$¥%§$¥§8perforned using a
H2O Acetonitrile gradient (froma range starting fromb5 to 50% water to 95%

acetonltrlle) at a flowrate of 50mM/m during 15 mn. The follow ng
nmpoundsthefmixthee dfrﬁfdmmoomnvlelﬁé 16v8 e 92 mngo ls{Uricscant) way Saéllodeé)emzam&iyd&)ov e

ST B P AT N ) TES LT 6 8 L AT

the | nyaricandr %mknW%B%MQQHé@hﬁﬁéﬁhk&e@a@ﬂﬂ%ﬁﬁﬁ%q{P&ﬁ&w%@ﬁﬁ@éﬂbtpﬂm
conprising an SGLT2-inhibitor as described hereinafter which is stuitable in

t hel@r elaamtménwas)ﬁltgleé‘aedltasmltmngfpr@nmtamwmoélect@dl,oﬂrtedcm givsal etwd of EG¥bt ype 1

di abet 1,1 | [ i.red gl

rpa r GHIF S P SRR e ARy B Ee i BOTH Pl PaTe FLR T Ty o
the invwgngjon relates to nethods - for preventing, slow ng progression of,
del aying, or treating a netabolic disorder; - for inproving glycemc

control and/or for reducing of fasting plasma glucose, of postprandi al
pl asma glucose and/ or of glycosylatﬁuam@hnglobin HoAlc; - for preventing

sIo i N deI n ver ro sj.on fron1 red Ierance
oL O 0 ek B DR EAETR2 00 001 PES00, L oM BRbLed ) ygose Loleran
syndrone to type 2 diabetes mghkk§g§amdt&@bm@{gy@ntlng, sl owi ng progression
of, delaying or treating of a condition or disorder selected fromthe group
conS|st|ng of conplications of diabetes nellitus; - for reducing body

wei ght and/ or body fat, or preventing aglincrease i n body wei ght and/or
body fat, or facilitating a reduction ih body wei ght and/or body fat; - for
preventing or treating the degeneratiéﬁ’nf pancreatic beta cells and/or for
i nproving and/or restoring the functiorakity of pancreatic beta cells

and/ or restoring the functionality of pagcreatic insulin secretion; - for
preventing, slow ng, delaying or tref dy seases or conditions attributed
to an abnornmal accunul ation of ect&yp §t; - maintaining and/or inproving
the insulin sensitivity and/or for tré‘%E g or preventing hyperinsulinema
and/or insulin resistance; - for prevémdng, slow ng progression of,

del aying, or treating new onset diabetes after transplantation (NODAT)
and/ or post-transplant netaboM-&.$9Rd7okeHiFGINEP; - for preventing,
delﬁylng, or reduci ng NODAT and/ or PTMS associ ated conplications including
m cTo- and nmacrovascul ar di seases and events, graft rejection, infection,
and deato sofutiodroftH/Ead- &Iﬂ@rohypﬁéhlbioc‘@dﬂzﬁlicwﬁé)-D,SFlﬁhytfrbGﬁm'la @RNCpaRtEl

conditions; - for treating Preventln ki dney stones; - for treating
hy ponatelxéfﬁ?]ﬁ 4a(1g,34 rnmol) in dlCh oromethane (50 mL) at Toom temperature was added Di-

tert-butyl-dicarbonate (1.5 g, 6.9 mmol) (Aldrich), followed by the addition of 4-

dimethylaminopyridine (1 g, 8.2 mmol). The reaction mixture was stirred at room temperature

25 for 1 h. The mixture was then concentrated and the residue was purified by chromatography to



in patients in need thereof characterized in that a pharmaceuti cal
conposition conprising an SGT2 inhibitor as defined hereinafter is

adm ni st eweadoiownaerdi ti on t he present invention rel ates POTEPROWSS176T an
SCGLT2 inhibitor for the manufacture of a nmedicament for use in a nethod as
descri bed hereinbefore and hereinafterl4-The invention also relates to a use
of a pharmaceutical conposition according to this invention for the

manuf aglivy E/Zof-chloresl(3aiead-béy lidar)-2rox-NBiditgdramddRs ceitbedyveictl ehef or e
and hereinafter. Background of the Inventlon Type 2 diabetes is an

i ncr eadUhgEe Veb@%VﬁF@%FfﬂP§é¥§§iiﬁé§ 9¢fGe¢ to a high frequency of
conplications |leads to a significant reduction of |ife expectancy. Because
of di abet esassoci ated m crovascul ar n@blgatlons type 2 diabetes is
currently the nost frequent cause OF 2082 onset | oss of vi sion, renal
failar @re@m@hoalrmuﬁtatman&e nrthldi&1L(rjdﬂwiro42arheth§plpmyl)$-trinﬁbtﬁﬂdlyok9majahg3-
presence of type 2 diabetes is associated with a two to five fold increase
i n cardi ovascul ar di sease ri sk. Aftéﬂ“%@ﬁ@ duration of disease, nost
patients with type 2 diabetes will eventually fail on oral therapy and
becone insulin dependent with the necessity for daily injections and

mul tiple daily glucose neasurenents. The UKPDS (United Ki ngdom Prospective
D abetes Study) denonstrated that int INFPV%'; treatment with nmetformn,

sul fonylureas or insulin resulted in gy a limted inprovenent of glycemc
control (difference in HbAlc -0.9% . I[n addition, even in patients within
the intensive treatnent armglycemc rol deteriorated significantly
over time and this was attributed t erioration of b-cell function.

I mportantly, intensive treatnent was not associated with a significant
reduction in macrovascul ar covipVi Zsst 820S:H|-CEENOSY di ovascul ar events.
Therefore many patients with type 2 diabetes renain i nadequately treated,
partdy because of linmtations in long termefficacy, tolerability and
dosi ng J NcPRVERI y

e R e e e e ek 1
second-témpeatusnetAoad ded nebutdhithfumi(2.6 i, ler6 adlg 3 0.8)mmol A kiaichp ﬁThd”[eH(amm)

i ncl ude,. wi t hout belng restricted hféeto formn, gy phon ﬁre S,
t hi azoMEWHRHPHHELE TP SIePesHBrefon O auditetaskhen ARy B > f@@ was
i nci der&ﬁ@ed)ffolm%rda@ecﬁé h&difieh bE5-QubR- @rﬂéﬁiﬂ%eﬁ&ﬁﬁe‘hb@%ﬁs éClOtth%nﬁ'l)Q(lPlartt% e of

| ong-term hypergl yéem a- associ ated conpl i'cations or chroni ¢ damages
(i N udifiyy thd mxoure aved stioed viasonl tamperatmpd for &t 5 h;rtsnstlwlksﬂalscldogde @ildbet.j c

nephr o hy, .retinopath r, neuropa or cardio ar _conpl.icati

o pat St R 4R s o g RV RSP P B I SR BT e
for metgredsn a BRMAing aFERHS  ARALRAAKARE RUS hERU tﬁ&Hﬂ@ﬁﬁﬁd @I ML AndPoid one
efficacy with regard to glycemc control, with regard to dlseasenodlf

pr oper thotipnafdlowict pyrteydionwiss adeitigof 8 ﬁOIG}flO]@ af ehlorpactylichiorids (B3 dimly 4elnd
nortali oy n roved saf Ly of| T2
"o b iRl sl I e PO by Sl T S ERDRLE oty Mo i
deva) opeged @trrobﬂﬁelﬁlp@aﬁﬁf@ ffr 11, Thgmv@eenk quitkBl fleeed én eamé n@der infirdp@h, ent s

with type 2 diabetes. G ucop ranosyl substituted benzene derivative are
descr i @é@l filtrpte was poncstraed under srduped pighiuss foggive crpds 4-chiomorld Sithown201/ 27128,

17350, 06 S00E D 19906, 06 50671 E58045 0 SH6 B deTd” (10 3% W5 15Hs. vo

2007/ 038Hh0ithowOfzheT purXecadi®n. WO 2008/ 049923, WD 2008/ 055870, WO

2008/ 055940. The gl ucopyr anosyl -substituted benzene derivatives are
proposed as inducers of urinary sugar excretion and as nedi canents in the
tregg ment of diabetes. Renal filtragkgppangl reuptake of glucose
contributes, anong ot her nechanisns, to the steady state plasma gl ucose
concent Patriacatioarnd itemadings sicone @ERAR, 435,87 afit6-dichloes-#e (3- -alrlge-pheRgl Y ake

of filtered gl el.i f, the. ki dne oceeds vi a
sodi umjependerggg-g’ﬂ?cg e?@tq%g%gmlfo # ‘%&"’?&) Hl%eélgflgj’r} Qi(ﬁ_h (E%I?eus h- bor der
menbranes in the tubuli along the sodiumgradient. There are at |east 3
SCGLT isoforns that differ in their expression pattern as well as in their
physi co-chem cal properties. SGT2 is exclusively expressed in the kidney,
whereas SA.T1 is expressed additionally in other tissues |ike intestine,
col on, skeletal and cardiac nuscle. SG.T3 has been found to be a gl ucose
sensor in interstitial cells of the intestine w thout any transport
function. Potentially, other related, but not yet characterized genes, nmay
contribute further to renal glucose reuptake. Under nornoglycem a, glucose
is conpletely reabsorbed by SG.Ts in the kidney, whereas the




reupt ake capacity of the kidney is saturated at glucose concentrations

hi gher than 10MM resulting in glucosuria ("diabetes nellitus"). This

t hr eshol dwoanmenté2at i on can be decreased by SG.T2-i nhi biPCira®201005178% been
shown in experinments with the SGT inhibitor phlorizin that SGT-inhibition
will partially inhibit the reuptake of-1g3d ucose fromthe glonerular filtrate
into the blood | eading to a decrease in blood glucose concentrations and to
gl ucosuria. Almof the present inveption The aimof the present invention is
to provide a pharmaceutical conpo tonPand method for preventing, slow ng
progression of, delaying or treat g hghebdol ic disorder, in particular of
type 2 diabetes nellitus. A furthe he present inventionis to
provi de a pharnmaceutical conposi t’\ d et hed for inproving glycemc
control in a patient in need thejes¥ ~in particular in patients with type 2
di abetes nellitus. Another aimof the present invention is to provide a
phar maceuti cal conposition and wesdzor® (OH LORFRMING gl ycemic control in a
patient with insufficient glycemc control. Another aimof the present
invention is to provide a pharmaceutical conposition and nmethod for
preventi | delayj ng P 2351 Qn £ | ' jred, glucese.t rance
(1 Gy oo St | Mg, DR P RRD- TR GEE PRI

et abol(B £.5 symel) ame hieae (p@LP _wcz}is a&&ﬁﬁEQZ@bﬂle(Sl-Xﬁbr@ﬂtﬁyﬂiﬂén@i%ﬁaﬁ&ﬂﬂed f
present _invention is to provjde a pharmaceutical conpagsition_and nethod for
pr evemdﬂhifgi,ro-g}d@%- hgabpytcersid sH-Bty! edier alapatdan ExpapleiZ{d -%fg’é-%dﬁﬂlpbi on or
di sor defhelrE R h R GROWR GRANISL k0fcPhubE AfiRfRSJ AN | 9 (EFASHAS, Mid s A
further aimof the present invention is to provide a pharnaceutica
conposisbiuann s codtd adrobor tempaatiragnéthenoheilgint.) ers pddede Athe mepction mtnease  of

the weight..in a,patjent in need. .thereof. Anqgther aimof t esent
e e e s nBRil f qhort Dad S etul g fo v SRANDE eifbrciord RS aYe: cacy
for1g¢ heohé@ahfBNITh tesiRl 3R diGo Bbé H BBRISrorhdIhRR(10 &l ahd BfiflréRet @sid (10

mel l'itus, inpaired glucose tolerance (I1GI), inpaired fasting bl ood glucose
(IFG, rmln)dwwadldycbeA%BWle meagtiophilghrenegs syod at wonetemnpgradele ioral hetbo npginsal

the pr SBSAPTRADAHDT ane Bl SrasBRlotbe PETeRE  RERBRH G iidnig PNy

descri ptéae. Mae it pyer #agettictddavitindthPvicB@tea Mheynibiie dexaa®s eere dwamar y
of the Invention Wthin the scope of the present invention it has now

sur pri $VaigNgSband corpsatratadt The rprdwareseRirificd|bycoripapgiaphy daRdcihsrangsa
SO LB 3 ARRLOPORNSR 2} Gk kils: (M ARAN BIRRUSINRA 4SRN b 2-
preventi hg, 'Ot ng progressioh of; "dél’aying or treating ametabolic

di sor deiicthylsphpayly smitd[ aH-ihdrle-3 R pipdridin ofH2yE €IH )edicmndsrapl o ff-whpakdlehsicldThs s
opens up_new therapeutic possibilities in the treatnent and prevention of
type 2 glPaket es nel | i tus, overweight, obesity, conplications of diabetes

mel litus and of neighboring di sease states. Therefore, in a first aspect
the present invention provides a neghod for preventing, slow ng the
progression of, delaying or treating a Pet2bol i ¢ disorder selected fromthe
gr oMp cOngiasitionof efceinyp@ R, 38)-Bbehil@s-418B Ichious-phénype2 "2 Sdiledre eme thml-phenyl -

i mpai red glucose to|erance (I o L fasti.ng bl ood gl ucose (IFGQ,
hyper gl ycemi a, postpr ﬁﬂﬁaﬁmﬁéﬂw@@&%@?wae%%g%?,(?fébgwy, met abol i ¢
syndrone and gestational diabetes in a patient in need thereof
characterized in that an SGT2 inhibitor as defined herei nbefore and
hereinafter is admnistered to thef'patient. According to another aspect of
the invention, there is provided for inproving glycemc control
and/ or for reducing of fasting pl of postprandi al plasna

gl ucose and/ or of glycosyl ated he | oA 1l cinapatient in need

t hereof characterized in that anﬁ% =thi bi for as defi ned herei nbefore
and hereinafter is adm nisteredd Npatient. The pharmaceuti cal
conposition according to this invention nay al so have val uabl e

di seasenodi fyi ng properties WM. 468s33ect,sHioCHFSg@ses or conditions rel ated
to jnpaired glucose tolerance (I1GI), inpaired fasting blood glucose (IFQ,
in in resistance and/or netabolic syndrome. According to anot her aspect
of the W &Mtddbf rhddafi€ (3R, PROYSISH) &> BRI oLAL3RMRNEPhERG)-2 SIS EE-2-

del ayi ng or reversing progression frominpalred glucose tolerance (I1GI),

i npai r excthdgthieny) kpiogdHghddosa {pife@dine]-3shi(ith-diess @t agdkedbmdioby inftoloeme

met abolic syndrone to type 2 diabetes nellitus in a patient in need thereof
characterized in that an SGT2 inhibitor as




defined herei nbefore and hereinafter is admnistered to the patient. As by
the use of a pharnaceutical conposition according to this invention, an

i mpr ovenawo 20fo/we@2gl ycem ¢ control in patients in needPCh@EPe@i/05E57

obt ai nabl e, al so those conditions and/or diseases related to or caused by
an increased bl ood glucose |evel nay bébtreated. According to another
aspect of the invention, there is provided a nethod for preventing, slow ng
the prggo asgivaRr adfied Ijeld@attatsugym[stzr @]alﬁﬂd@@-705neiﬂ)mnd5ﬂﬂﬂlﬂf) (DA GhhIS Or Fimol).
selected fromthe group consisting o i cations of d| abetes nellitus
such. ad NeaFaHER i kaaise! g e %12&%54 heli st sagled & roqmptgmperature,
NP OB iture kLA WA AN U ORI Whvas AT G4 BENREH A \&B66A fnd AR
arteriosclerosis, ocar arction, accute coronary syndrone, unstable
angi na apaseteorlihs ,aqu;etoatb Ila@reawgs ﬂarapedtvmth ahylsatcettatee Tlme:onﬁ»h&d&b(tram erral

occl S|ved e car di opat hy, heart |Iure t hm di sar

and Y astihet Wik Selasoaine, ek dae %a?tréﬁtg teqalcwtéqigﬁaﬂhe Fedher s 5 RYY hat
an S&t&dmb%}hﬁw E@@A@%feka{ﬁ%ﬁ' =har eijplef 1%?ac%ﬂﬁ’c {zenzgk%ta%muﬁ @dmapbstered
to the patien I'n particular oné of nbre aspects of di abetic nephropat hy

such aphhype?per ﬂumpoﬂame@wbpb@nyibﬂ B’ ahlmlydawlmmﬁﬂmnd@lmﬁﬁ BdH kpwatiwd; their

pr ogr essj, owed or pr evented. The term "tissue

i schae??éa&qp (ﬁl?]il WAy Olll(géélegi a?e/ cr oangi opat hy, di abetic

m Cr OAHRBALSYY /b CRRY IC%Q{MQHFNZ(DZGGHI[(]%LHW 70l Colhdab7.07h® terns
"mcro- and macr ovascul ar di seases” and "m cro- and nmacrovascul ar

conffli cations" are used interchangeably in this application. By the
adm ni stration of a pharmaceuti cal Eamiﬂ'@i on according to this invention

?QSeldgea %p%gfo%%l i i 33){)[@%@ s ql}lgé’ el?ﬁ?r%rgfss FP%QQI" Hlygﬁﬁené’ creted

through the urinejof - dihgdrpglitof - 1ndd]e-§f$|’(fl13{|1) pRaehs)-2,6°(candi@ac seen that |oss
of fat accounts for the majority of the observed wei ght |1 oss whereas no

significant changes in body water or protein content are observed.
Therefore, no gain in weight or evgn a reduction in body weight is the
result. According to another aspec bhe invention, there is provided a

met hod for reduci ng body wei ght @ _at or preventing an increase

in body weight and/or body fat, M ng a reduction in body wei ght
and/or body fat, in a patient in er&on_characterized in that an
SA.T2 inhibitor as defined herein ¢~and hereinafter is adnministered to
t helpati ent. The phar macol ogi caleffect of the SGLT2 inhibitor in the
pharmaceutical conposition according to this invention is independent of
insulin. Therefore, an inprovement of the glycemc control is possible

wi t hout an additional strainnwt4es BanciieaCi,ENbGsa cells. By an

adm ni stration of a pharmaceutical conposition according to this invention
a beta-cell degeneration and a decline of beta-cell functionality such as
for ex . 0, i a,-cal e yed
or pr ooshr AP AP RAS i BRRRRN R erBE L R AR el o or B B BB

i MMV éhhoar-2+meshydsphdnylant3t- hﬁyﬂnmsjinﬁr[SHnddcslb:BeB @ Hpppddieal- 1’2 ©’ (H)Hbahcmel(%

| t b that the diff t1at t t |
of  pand¥al P aToNIog b FOreh Lo e 65 CHATET - Eebre o e B IRTYaE by
tr eat Meata,pid.5. n?etl%h?ih@ﬁﬁ?‘ft 5@y HRURRATS Hlifllo 2acOd 51%&&&115#2 & (1 YRk 951

According to another aspect vent i on, rovided a met hod
for pr eveff whuga sodid@R. ﬁgng,dé%ayamdgphmal CLZF%,QS) 6@htohre4dé3gelrﬂeroaphanyl)€ﬂf’ -(5-

pancreajic eIIs or.the de egg cti Lty ancreatic
beta calPl-di v St o or ReSb or et PR b el R
pangy eq,tff\ghlb@goqldqgg gsmgargd_b/gr restoring the functionality of pancreatic
insulin secretion in a patient in need thereof characterized in that an

SA.T2 inhibitor as defined hereinbefore and hereinafter is admnistered to
the patient. By the adm nistration @kampphar naceuti cal conposition

accordl 0. th resent,.i tion, ., nor nal c | at i f

ot e it apecgRe PR IRy 2SR 52 ot S By humb &
accor d' ng to apRirbgy- la§’p@iﬁ§rd1@£p1ﬁd£§HQﬁ&ﬁ@Bt3 (M EPLi@iRe]-1,h 1 |)-URpnpr Ovi ded a
nmet hod for preventing, slow n el aying or treating diseases or conditions
att¥) buted to an abnor mal accurml ation of ectopic fat, in particular |iver
fat, in a patient in need thereof characterized in that an SGLT2 i nhi bitor
as defined hereinbefore and hereinafter is admnistered to the patient.

Di seases or conditions which are attributed to an abnormal accumul ati on of
liver fat are particularly selected fromthe group consisting of general
fatty liver, non-alcoholic fatty |liver (NAFL), non-al coholic

st eat ohepat| t| S (NASH) hyper aI | rrent at| on-i nduced fatty I | ver, di abetic



insulin resistance in a patient in need thereof characterized in that an
SA.T2 inhibitor as defined hereinbefore and hereinafter is admnistered to
t he pati ewOD.20/e62di ng t o anot her aspect of the inventi eoT/HPR@0®51787

provi ded a nmethod for preventing, slow ng progression of, delaying, or
treating new onset di abetes after tran$pl antati on (NODAT) and/ or

post -transpl ant netabolic syndrome (PTMS). According to a further aspect of
the invention, there is provided a¢nethod for preventing, delaying, or

reduci ng NODAT and/or PTMS associ i cations including mcro- and

macr ovascul ar di seases and event r wheFection, infection, and death.
o he i nvention is capabl e of
sarate levels in the patient.

The pharnmaceutical conposition agc \
facilitating the |l owering of seru 't
Therefore accordi ng to anot her @f the invention, there is provided a

met hod for treating hyperuricem a and Hyperuriceniaassociated condi tions,
such as for exanple gout, hypertension and renal failure, in a patient in
need thereof. The patient nmay be a diabetic or non-diabetic patient. The
admi nistration of a pharnaceéﬁﬂ%&ﬁﬁéﬁhﬁbéﬂmeﬁh¢QEreases the urine
excretion of glucose. This increase in osnotic excretion and water rel ease
and the lowering of urate |evels arebeneficial as a treatnent or prevention
for Xi dieysodit@nasf.racthte € BIIR)kGicldofous t{3ethi@speehypl’ -(HauoivBnictigiphthgyre is

provided _a nethod for treating or preventing kidney stones. According to a
furt herl dspwarosprRE-ndelsrb &H)t%ﬁ@ei-%,%(ﬂél)id&m paen?é%@cﬁww?q? éoa? 3 Ag

hyponaty &g VR h&thdnBl &0t w 00 9% 1.CHK! 1Y, 1 S(pad, 1 on
of theké ar m eu?ﬁééﬁsc§ﬁ505|t?gﬁkgggggg%gg t§’?§?§HF% éﬁ%l ﬁeﬁfhg%?BgZ’
possi bl2emt.p0.82vende Therceftiomahstot whay pamat atenvm,tempdratura for drit i dqueand wat er

I nt oxi gat j,Qn .acting, on the kidney.to reverse water. retention and

el ectr _3\?%;%"@3 ST AR SRR AT MU BEdn e B A¢s Sreafanchndaicgdp & small
Accqy divegn TR @fik@fe %pﬁxrﬁti&tedtﬂaaweﬂwmﬂ PhitbRahe cihgl Rictité dekk df8otse of
an SA.T2 inhibitor for the manufacture of a nedicanent for - preventing,
sl owi ndaychavap exigpatessivitinctbly] acgtatay T hegcomrbingdecxtiany veererepshiod Wit Watso briee,

sel ect fromth roup consisting. of. type 1 dj t |1 j,tys, type 2

ai abet LRI Re i 2GS o ki RS AR S ot 4 et hg b ood
gl ucos@heaR - (NiRGOI-HeYI-pherRPSS-RY@BLY-al,3 I Pea@LYEFBHANd SIS 3 B |
obesity, metabolic syndrone and gestational diabetes; or - inproving

gl ycenmparidegt-2 & (1Ehdiiae aﬁ@rwhl'@cﬁagd@w& 043t 84 -pl asma gl ucose, of

Postor andusliph 35rR. A HcasecaPAIOn BdIHFIMNET, FETRAURRIBIIDA C: or -
preventing, sl ow ng, delaying of Teversing progression from I npaired

gl ucose tolerance (IGI), inpaired fasting blood glucose (IFG, insulin

resi stance and/or from netabolic syndrone to type 2 diabetes nellitus; or -
preventing, slow ng the progressionﬁ%ﬁ?q’ $aying or treating of a condition
or disorder s f : S ol j i f di abetes
mel litus suchqgg&%ggg?gggghgﬁﬁa%?%?gg&gﬁgﬁﬁég?gggg§@%§bh%?§322%?? such as
nephr opat hy, retinopathy, neuropathy, tissue ischaem a, diabetic foot,
arteriosclerosis, myocardial infarction, accute coronary syndrone, unstable

angi na pectoris, stable angina pectol;ji;:gfoke, peri pheral arteri al

occl usi ve di sease, cardionyopathy, hearjt fgilure, heart rhythmdi sorders
and vascul ar restenosis,; or - reducigrg dy wei ght and/or body fat, or
preventing an increase in body meightgggd/or body fat, or facilitating a
reduction in body weight and/or bodV’%at; or - preventing, slow ng,
delZying or treating the degenerati onof pancreatic beta cells and/or the
decline of the functionality ofypgnegess i€’ g cells and/or for inproving
and/or restoring the functionality of pancreatic beta cells and/or
restoring the functionality of pancreatic insulin secretion; or -

reventj ng, .sl ow , delaying.,or treating dis or. conditions attr.i buted
SR T TR T R S A e R et s R I O
i mpr ovigag) difeed ﬁ%ﬂdiéigd ﬁ%ﬂ%iwr%mﬁie t(y.43n94 fimdIRrant hRAMEnBE 1 Bhy PAENRIN BTG mL,

hyperinsul i nem a and/ or insulin resistance; -agreventlng, sl ow ng

pr o edSimmobildidl) ayheggacaen mpxdaciweg siivad oh@ et fai Abethes atappmytemperature

t ransplan i AT) and/ or.post-transpl ant.,netabolic s rone. (PIMBS); -
or eventings Paarayhigrs 5pe Pl G kst T aRed Bl TR Rt it OBk RS
conplications including mcro- and nmacrovascul ar di seases and events, graft
rejection, infection, and death;



- treating hyperuricem a and hyperuricem a associ ated conditions; -
treating or prevention kidney stones; - treating hyponatrema; in a patient
i n need tWwerewfovedrar acteri zed in that the SG.T2 i nhi bit @CTIEP2@dOFITSSt er ed,
as defined hereinbefore and hereinafter. According to another aspect of the
invention, there is provided the use of8a pharnaceutical conposition
according to the present invention for the manufacture of a nedi canent for
a t her apguytpaatadvBhey eith ivegerNBiidt) dried o e MES B dnd esibinbat dfoszianctude
hereinafter. Definitions The term"active ing%e ient" of a@Eharnaceutical

di ent
conpos imStecat e tighydhier Brededestrhvent hinsatddYdcld e, $899P2 i nhi bi t or
accor digagii LR REESEALS oBY BRLEBG pPOuiodht I WPal RYT £AIISh | 5091 S0g30Met i NS
referred to herein as an "active substance™. e term™body nmass I ndex" or
"BM" of a human patient is defined as the weight in kilograns divided by
the square of the height in neters, _such that BM has units of kg/nR2. The
term "overweight” is defined as theE3mM#&? on wherein the individual has a
BM greater phghaQén gﬁn@ﬁ@@ia@@cﬂl&%&-?t@@ﬁhﬁ@o-F%aﬁ&»yl@?ﬁ-ﬁe%&ﬂﬁeﬁﬁ‘éer vei ght

and "pre-obese” are used interchangeably. erm "obesity" is defined as
the condition wherein the individual has a BM equal to or greater than 30
kg/ n2. According to a WHO definition the termobesity nay be categorized as

follows: the term"class | obesity" is theqoondition wherein the BM is

equal to or greater than 30 kg/n® Qyt I than 35 kg/n2; the term "cl ass
Il obesity" is the condition whereijn the BM is equal to or greater than 35
kg/ n2 but |ower than 40 kg/ nR2; the "class Ill obesity" is the
condition wherein the BM is equal t greater than 40 kg/nR2. The term

"visceral obesity" is defined as the clondition wherein a waist-to-hip ratio
of greater than or equal to 1.0 in nerfland 0.8 in wonen is neasured. It
defines the risk for insulin regsi n devel opnent of

pre-di abetes. The tern1"abdoniﬁgyﬁgﬁggﬁtémgkéﬂﬁéualIy defined as the

conth tion wherein the waist circunference is > 40 inches or 102 cmin nen,
and is > 35 inches or 94 cm.in wonen re?ard to a Japanese ethnicjty

| . Wth to :
or Japdies®lgion afshlorelieviidahydsied f ey 1 itynmeD fdidrisayndy, hylformamide
[ ant ; . o Cat
Com t (25 Fapda STADaTRI R, (19 558, 42 MR Al SR 1Ger-a. LGRIONOR, | 1O
"eugl ypéperidine oatbbiylechoabtettitatyd endi (4.Hp, 2008 winiodh Bhesehjtipatmizase vaf ast i ng

bl ood gl ucogse ntration within the normal range, greater tha 0 ng/dL
(280 DR 25 106" REsby R trer 0o (e8 o RmHib 1T TR e st < 2081 g “has
t hey 4us yalia AR wifh WatBE A 8lgah Rl 1MYer sbShafed NHPELRLYSBY Bvad &trd@bd ned as
the condition in which a subject has a fasting blood glucdose concentration

above thth ¢thylrettatcahbeorggniedtyers wharcotbedywdihed 5vidh watot, btipe, dfied ower d

TSt M 250d LA AR RS AP el AT ST BB acer o

concentarilb@ohe(vivid he gr,195%§1l range, in particular below 70 ng/dL (3.89
nmmol /L). The term "postprandi al hyperglycem a” is defined as the condition

in which a subject has a 2 hour postprandial bl ood glucose or serum gl ucose
co ntration greater than 200 ng/ 11 mol/L). The term"inpaired
faggfng bl ood gl ucose" or "IFG' isdggﬁ?é%éﬂas the condition in which a

subj ect hhgparafiesdf ingrinkdied Qthless[S-ooL(@irhiplrepyfaast-ilogyseicug]H-ucose
concentration in a range fraom 100 to 125 nq/dl (i.e. fromb5.6 to 6.9

mrol /1), in particul ar gredt@ethykayowrd-agyl drbwpdienrtess than 126 ng/dl (7. 00
mol /L). A subject with "normal fasting glucose" has a fasting glucose
concentration smaller than 100 ng/dl, i.e. smaller than 5.6 mmol/|. The
term "inpaired glucose tol erance"” orc"IGI" ,is defined as the condition in
whi ch a subject has a 2 hour postprahg%aﬁ- | ood gl ucose or serum gl ucose
concentration greater than 140 ng/dl (JV.78\mmol /L) and | ess than 200 ng/dL
(121 11 mol/L). The abnormal glu e tolerance, i.e. the 2 hour

post prandi al bl ood gl ucose or serum Iu%Pse concentration can beneasured as
t he bl ood sugar level in ng of glu of plasma 2 hours after
taking 75 g of glucose after a fas sulyy ecy with "normal gl ucose

tol erance" has a 2 hour postpran@i al™~bl ood ucose or serum gl ucose

conézsent ration small er than 1%?\7{79!8@37( 7 7I§ Wd k? )




The term "hyperinsulinem a" is defined as the condition in which a subject
with insulin resistance, with or wthout euglycem a, has fasting or
post pr andwal2omeuwezeor pl asma i nsulin concentration el evate&krabomslshat of

normal, lean individuals without insulin resistance, having a waist-to-hip
ratio < 1.0 (for nen) or < 0.8 (for weh®n). The terns
"insulin-sensitizing", "insulin resistance-inproving"” or "insulin

resi stance-|l owering” are synonynous and used interchangeably. The term
"insulin resistance” is defined as a state in which circulating insulin
| evel s In A neapggisimiar torfbe RsHed|depaibed HsExaraplg 3ghslose21(tpaighydra-vedatr ed to
mai nt ai [ 11Cc st ) S -: :9). A
ot hod " YA er P Reh ATt & PHEmplch] s oaci@l il £Y5 3 heetn idhatafe
eugl ycdesB aalhyper mnel), kivaediithivmh 1 M,Es6 mLThd4mamo D, toimetngsilyl nhlbodg(ugDse
is determ within the sco 0 onbi ned, i nsul i n- cose. i nf ysi o
t echhi cﬁ%‘g].é?f‘ﬂ@f@tlx, frigt ?’FHmF((?gé'“i"rg%f mmorlb%l}ds%héq{e%ceﬂfl%wéﬁaf%éggi, 83
absor pt;ha8)) kS g BE AN UGGt N PENIGHBD4- j-ftet%hyafbepﬁ%-lag}n&w‘)%%ﬁpbat i on
investigated (WHO definition). Rather less’laborious thHan the clanp test
are so tomkthybilmdxy-Fraka-iodaitadi¢ne asti oo wdmmi mygl wed ifortthaveniotep vgthoobBether
tol erance t%st, the insulin and gl ucose concentrations in the blood are
neasuré@“gfaFPXed time intervals and fromthese the insulin resistance is
calculated. Wth this nethod, it is not possible to distinguish between
hepatic and peripheral insulin resistance. Furthernore, insulin resistance,
t helt esponse of a patient with i nsukxampledilst ance to therapy, insulin
sensi tipyi h IqF inem &, e, Pfi a '
e b L s P
rel i abl epyriliodd:on-phenyl P8 U(3-chis@phatydspero( Hiimiohd-3 .4, -pperidine]-Dica b EY-@soncar e
2001 ; 24:. 362-5). Further reference is nade to nethods for the
determ nation of the HOVA-index for insulin sensitivity (Matthews et al.,
Di abetol ogi a 1985, 28: 412-19), of the ratio of intact proinsulin to
insulin (Forst et al., Diabetes 2Q03, 51§§prl.l): A459) and to an

adi ponectin |l evels can be

eugl ycem ¢ clanp study. In additidgn, pl&
nonitored as a potenti al surroga‘f'—. wnsyul i n sensitivity. The estinate of
S Fé;tze

insulin resistance by the honeos nt nmodel (HOVA)-IR score is
calculated with the fornula (Gl vi =X D abet Med 1992; 9: 921-8):
HOMA- IR = [fasting serun1insu|in/l$§ji X F?asting pl asma

gl ucose(mmol / L)/ 22.5] As a rul e, “ot er”paraneters are used in everyday
clipical practice to assess insuli sj.sta . Preferably, the patient's
trigiyceride concentration i sMu eé&ﬁé%rbé %&Fuas i ncreased triglyceride
| evel s correlate significantly with the presence of insulin resistance.

Patients with a predisposition for the devel opment of IGI or IFG or type 2
di abet ds8 aanantthosdahtavhamethed|dgsmivicd imExdmply ge i/ Adudhiloreri-63-adroar e by

definition,.,in in si.stant.. , A i.cal ..pat.i en ith. insulin resist eis
e a1 BB o SRS gl 1 B ERV O P e R ERA DR € 1 S
a partighar by rihbRes r&itcatkon cRlord-Ng 5 RhRIENCEtRhyROSHARRSIBS)-phég)- 1t
may be that in order to mmintain glucose honobeostasis a person needs 2-3
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clinical..s h t.ho 0, Lgatect be f 1 gnof ngreatic
bet a- caries araBmehdfe FEhVRESahE R REN s Tobn T U bl 20 huBRRE
sensi t i(itralydroypReini Nslokiy Ppieng1]of -(B ehldro phoh el ispir {3 EIeind M8-3, IrpFipatatimd]t  of
beta-cell function can be neasured for exanple by determ ning a HOVAI ndex
for bet teDrdippmasa yllopvlid hidd 8258, 527D abet ol ogi a 1985, 28: 412-19),
the ratio of intact proinsulin to insulin (Forst et al., Diabetes 2003,

52( Suppl . 1): A459), the insulin/Cpeptide secretion after an oral glucose
tolZrance test or a neal tol erance Eeatpled2 by enpl oying a hyperglycem c
clamp stuydy and/or. m ni. gl eli affer frequentl|y_s | ed i ntravenous
gl ucose #’6%’@1?%@@#8@&@1{@1 %%—%-C@g%ﬁ?-&-ﬁﬂ?map Y2 -?ﬁ%-é@g?()zgdﬁf}ra&(ﬁo-
380-81). T NSRS HES { siind ngidid-an) b1 ndidHedual s
pre-disposgﬁm%%agﬁgggz®gﬁggﬁéﬁlmg¥&?§%§ﬂgggﬁg%%?gs$®g$%#3%%ggF2?kg§tends
the definition of inpaired glucose tolerance to include individuals with a
fasting bl ood glucose within the high normal range 100 ng/dL (J. B. Meigs,
et al. D abetes 2003; 52:1475-1484) and fasting hyperinsulinema (el evated
pl asma insulin concentration). The scientific and nedi cal basis for
identifying pre diabetes as a serious health threat is laid out in a
Position Statenment entitled "The Prevention or Delay of Type 2 D abetes”
issued jointly by the American D abetes Association and the Nati onal
Institute of Diabetes and Digestive and Kidney D seases (D abetes Care
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1st degree relative with a diagnosis of IGI or IFG or type 2 diabetes.
I nsulin resistance can be confirnmed in these individuals by cal culating the
HOVA- | R swore10/Ba¢22t he purpose of this invention, insulPOTEPISHOSITSE | S
defined as the clinical condition in which an individual has a HOVA-1R
score > 4.0 or a HOVA-IR score above t-B@ upper limt of nornal as defined
for the | aboratory performng the glucose and insulin assays. The term "type
2 di abetes" is defined as the condition jin which a subject has a fasting
bl ood gl ucose or serum gl ucose conpentriéi}n greater than 125 ng/dL (6. 94
mmol /L) . The neasurenent of bl ood/gl ucgs
routine nedical analysis. If ag ance test is carried out, the
bIood sugar |evel of a diabetic »cess of 200 ng of glucose per
(121 1 pmol/l) of plasma 2 aft— 45 g of glucose have been
taken on an enpty stomach. In a_ghugese ol erance test 75 g of glucose are
adm nistered orally to the patient beithg tested after 10-12 hours of
fasting and the bl ood sugar | ec0 di ately before taking the
gl ucose and 1 and 2 hours aft§¥®13§§8§ é?ﬁd%ﬁﬂ%%ﬂgalthy subj ect, the bl ood
sugar | evel before taklng t he glucose will be between 60 and 110 ng per dl _
of plasma, |less .t 1 hour ter takin and
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well known to onhe skil inthe art. In nDnltorlng the treatnent of
d|abetéghﬁﬁYEkk%%H%hbwﬁbAlc val ue is of exceptional inportance. As its
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average bl ood sugar |evels of the preceding 4-6 weeks. Diabetic patients
whose HbAlIc value is consistently well adjusted by intensive di abetes
treatment (i.e. < 6.5 %ofthetotﬂkﬁmﬁwéhmininthesamﬂe) are
signifi ) :agﬁ%
exanpl eﬁ%} 18??1%%1%%%{%?%66@\%\@{15% gtsﬂug%n Veygg@tﬁ%@ggjefégﬁ{@ﬁﬁo{f ol Ig|bA1 C
value in the diabetic of the order of(ﬁmo - % This reduction of the
HbA] C value is not sufficient in all dlabetlcs to achieve the desired
target range of < 6.5 % and preferably < 6 % HbAlc. The term"insufficient
glycemc control” or "inadequate glycem control” in the scope of the
present invention neans a condition whefein patients show HbAl ¢ val ues
above 6.5 % in particular above 7. Oven nore preferably above 7.5 %
f)
o]

values is a standard procedure in

especially above 8 % The "netabolic rome", also called "syndronme X'

(when used in the context of a netab di sorder), also called the

"dysnetabol i ¢ syndronme” is a syndrome cong

being insulin resistance (Laaksonenuiig 2
0

lex with the cardinal feature
Am J Epi dem ol 2002;
156:1070-7). According to the ATP | @ del i nes (Executive Summary of
the Third Report of the National cEhocéStedol Educati on Program ( NCEP)
Expert Panel on Detection, Evaluation, and Treatnent of Hi gh Bl ood

Chol esterol in Adults (Adult t &) JAVA. Journal of the
Anmeri can Medi cal Association }%8%???5 g%bigghg497) di agnosi s of the

nmet abol i c syndrome is nade when three or nore of the follow ng risk factors

chos 156 FHOSSH fabe M Seaie h ESTBRIE dab e PR Oy a8 Har o
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85 cmin nen and cmin woren; 2. Triglycerides:

HDL- ch@ll ésmaod| in mem@nngvocmva érchioro-a- [IEBdb@rqapla@sd)rreethsﬂa&/nsBlﬁrdlmgir(assp 130
or 5. Fasti.ng Dbl. . 0se,,,100 nmg/ dL The NCEP definitions have
been vzl PensbOd it BEALYSE TS Ebi demi of . (2002) 186: 1070-7)
Triglycerides and HDL chol esterol in the blood can al so be determ ned by
standard nmethods in medical analysis and are described for exanple in
Thomas L (Editor): "Labor und D agnose”, TH Books Verl agsgesel |l schaft nbH,
Frankfurt/Main, 2000. According to a commonly used definition, hypertension

is diagnosed if the systolic blood pressure (SBP) exceeds a value of 140 nm
Hg and diastolic blood pressure (DBP) exceeds




a value of 90 mmHg. If a patient is suffering frommanifest diabetes it is
currently recommended that the systolic blood pressure be reduced to a

| evel belwa20809memeHg and t he diastolic bl ood pressure peTiEPMEOBEI7TSD bel ow
80 mm Hg. The definitions of NODAT (new onset diabetes after

transpl antation) and PTMS (posttranspl-aht netabolic syndronme) follow
closely that of the Anerican D abetes Association diagnostic criteria for
type 2 diabetes, and that of the |nEgimplilgnal D abetes Federation (| DF)
and the Anmerican Heart Association/National Heart, Lun and Bl ood

I nsti t ut ePreparatipmet wtarmpdintecE/ ytrahlaines - NGbATO sy matky lideaelak e ¥k ed
with an increased risk géwg% ﬁﬁ@i M@§ Hké{bﬂkﬁéﬁ§e and events, graft
ea

rejection, infection, redi ctors have been
identified as potentlal risk factors related t o NODAT and/ or PTMS i ncl udi ng
a higher age at transplant, male gender, the pre-transplant body nmass

i ndex, pretransplant di abetes, and i muposuppressi on. The term "gestati onal
di abet es” (di abetes of pregnancy) dengFes a form of the di abetes which
devel ops during pregnancy and usual | ses again imedi ately after the
birth. Gestational diabetes is diagnosed4by a screening test which is
carried out between the 24th and 28th_wegks of pregnancy. It is usually a
sinple test in which the bl ood sugay i s neasured one hour after the
adm nistration of 50 g of glucose s&| ythop. ?f this 1 h level is above 140
nmg/ dl, gestational diabetes is sudpected.\Final confirmation may be
obtalned by a standard gl ucose tolerﬁg§§ 8t, for exanple with 75 g of
glugyse The term "hyperuricem a" de 3 a condition of hi gh serumtota
urate levels. In human bl ood, uric acid concentrations between 3.6 ng/dL
(ca. 214 mmol /L) and 8.3 ng/ dM.Pc33.894CrbtCIEINOar e consi dered normal by
the Anerican Medical Association. H gh serumtotal urate |levels, or
hyperuricem a, are often associated with several nmal adies. For exanpl e,

hi gh seapdmdnatAimibeiothé Balod deddribb@AfELLn erE/cz @fch@’ré br[ll LB Sofo-pR&yl)0i Nt's

kown as gout. Gout is a condition created uild up of nDnosodlun1urate
or uri éncikyliicaelykdalitydenmindeb2anei($alzal 6 éamm@lD age r@fthdO’i’lﬁt @,1 tertdnitidns and
surfpu S els in
thel €1 SR GRS T Bb Y AR SRBRER R PR ) o] Bb Rt SR

pr ovok @z anchlgvol B es-fiigroF et fl)-atioflidtigsBotd- s,suﬁlsydrwdmau icarbolkeNehEd of
uric acid in urine naY result In kldne%)stone formati on when the uric acid
or ur att@t-bpiysesen as 2esllpy spid (kickhe§ 2 &d@i-ti onal Iy, high serumtotal urate
| evel s are often associated with the so-called netabolic syndrone,

i ncl udi ng cardi ovascul ar di sease and hypertension. The term "hyponatrem a"
denotes a condition of a positive bétanple 16f water with or wthout a
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hyponatréma is a complication of medication or other underlying medical
condition that leas to a dinmnished excretion of water. Hyponatrem a nay
| ead to water intoxication, which occurs en the normal tonicity of
extracellular fluid falls below the safg I'hmt, due to retention of excess
water. Water intoxication is a potenthg fatal disturbance in brain
function. Typical synptons of wa fintfoki cati on include nausea, vonmiting,
headache and nal ai se. The term"” 2 ?Kggéor" in the scope of the
present invention relates to conpousci rticular to

gl ucopyr anosyl -deri vatives, i.e. 1:5 ¥rds hadi ng a gl ucopyranosyl - noi ety,
whi ch show an inhibitory effectcon™hel sodi um gl ucose transporter 2
(SGAT2), in particular the hunman SGT2. The inhibitory effect on hSGT2
measured as 1C50 is prerably M&Y.oWIRE0EsHACoE¥Onore preferably bel ow 100
nhA st preferably below 50 nM The inhibitory effect on hSGT2 can be
deternlned by net hods known in the literature, in particular asdescribed in
the apph bGannernsiia20Qhé B985 d tearibVDiR BRAHI8 A6 7 (Padas- L BI-BHluordhihefyIpr €
|ncorporated herein by reference inits entlreaéé The term "SG.T2

i nhi bi testhylidesdl-Zerpreidsdibydayinden! raaeloxylie agifl yerbulabe ey nscrasgd 18 Bxampiof |

hydr at C t es e forms.
The. terntnce 28 KRB AIEKFR with DML M PERASkAMR FPUIE Of

pati ents having al ready devel oped said condition, in partlcular in manif est
form Therapeutic treatnent may be synptonatic treatnent in order to
relieve the synptons of the specific indication or causal treatnment in
order to reverse or partially reverse the conditions of the indication or
to stop or S|OM/dOMﬂ progre55|on of the dlsease Thus the conp05|t|ons and
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The terns "prophylactically treating”, "preventivally treating” and
"preventing" are used interchangeably and conprise a treatnent of patients
at risk twodewaldeqz2a conditi on nmenti oned herei nbefore, POUEPR@GOSI7TAY sai d
risk. The term"tablet" conprises tablets without a coating and tablets
with one or nore coatings. Furthernore2?he "ternt tablet conprises tablets
having one, two, three or even nore layers and press-coated tablets,

wher ei pheadh3afimethglsiigd o eaent j3onesditnnespatd mablteime 1B, hlemdljmublueﬁe with
one or nore coatlng The term "tablet”™ al so conprises mni

chewabltien ey dhoreasatioead indighleomeibang e agetr%mé@ Q RypR £ §r -

(e Leptaioypd3e RMTRC AR R i B b8 HERAL GIRLIZARRAD BRofET, =
Conv entindary-3 37 -pipfeeid InE (-2 @y &) - de’rwrmq&]ﬂowmahds (Bleld €U gp&i) Di rect orate for
the Quality of Medicines and Health Care, 2000-2009). Brief Description of

t he %ﬂgures Figure 1 shows an X-ray pomder di ffractogram of the crystalline
form (1.9X) of the conpound (1. Exajnp 15 shows the t her noanal ysi s and

determ fy NgR a f r

of the cipgér%gdt}lr? { tr&%gj{@{%b%ur e)0 9§%\1t056r/1% gﬁgﬁ o%/vht eﬁ@?‘gh?a&‘ﬁ@oj‘@ lfneggll? and
bl ood gl ucos€-AUiareputiyd)-bt 3 tdibydrdspiro] 3 +iatdlod, 30pyadieerpol(hH)-dionche
invention to ZDF rats. Figure 4A shows the results of the body weight
analysis in the adm nistration of a conmpound of the invention to Wstar
rats. Figure 4B shows the results of the body fat content analysis in the
adm ni stration of a conpound of the invgntijjon to Wstar rats. Detailed
Description The aspects accordingJto theypresent invention, in particular

t he pharnmaceuti cal conpositions, apd uses, refer to SGET2
inhi bitors as defined hereinbefors s after. Preferably the SGT2
ybstituted benzene derivative

inhibitor is selected froma gl uc
of the fornmula (1) wherein Rl de net yl or cyano; R2 denotes H,

mettyl, methoxy or hydroxy and R3 enot es et hyl, cyclopropyl, ethynyl,
ethoxy, f R*-tetrahydrof uran o) r hydr of ur an- 3-yl oxy; or a
prodrug of one of the beforeﬁ@%& %ﬁé@ ééﬁ%?cfﬁﬁﬂgitors Conmpounds of the
formula (1) and nmethods of their synthesis are described for exanple in the

foll ow ng patent applications: W 2005/092877, WO 2006/1 17360, WD 2006/ 1
17359, In@nxooey simd20@, thenpethodslcesibod 3 Emﬂeémwm&@ RWR 20675 693680, WO

2008/ 0203&01@ 2\1\?5 cgpo% ?%?eﬁrag}ldrlon tabngéhyg E gﬁ ) OWI ? % l r Slill,?l tsi%ltrgltggp t he

benzene derrvatives o

SubBt i tinkdyK-3, 3ahehepidelcpreed H)Rﬁ@feahmhmpl%ll et £9. %hhmmyg Vs Hey@0 @vithl DBU
particul ar chloro Prefera g tes H Preferably R3 denotes ethyl,
cycl opribRfpencde gpgypcentig 62 Be Rhﬁy‘amwr -direhloyg- %u(vtrahyc%@wan-4 -yloxy)-

et hyny 0 2 ok e Y 0 - ol RI SR 3 SRR EF SRR vost

preferqbﬂgwﬁﬁhdéﬁmkbﬂ)mghyﬁy) ( TAMet r ahydr of ur an- 3- onxy or

or 1 vat QRS ST ) PHECHBH furh ¢ P ER L LSRR o sbagb hbgd penzene
(1.49) to (1.1 1) :PHARMACEUTI CAL COVPOSI TI ON COVPRI SING A SGLT2 | NHI BI TOR,

A DPP-1V INHIBITCR AND OPTI ONALLY A FURTHER ANTI DI ABETI C AGENT AND USES
THERECF Technical Field of the InveEmﬁnnMe57The invention relates to a

phar macgut i cal 0Sitio ri T2-in it DPPI V | nhi bi tor
i R S L ST R S e A A e
herei nafter which is suitable in the treatpent or prevention of one or nore
conditions selected fromtype 1 diabetesl| litus, type 2 diabetes

mel litus, inpaired glucose tol erance, inpaired fastlng bl ood gl ucose and
hyperglycenia inter alia. 10 Furthernore®the invention relates to nethods -
for preventing, slow ng progression of, J delaying, or treating a netabolic
di sorder; - for inproving glycenié1c trol and/or for reducing of fasting
pl asma gl ucose, of

Cl
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post prandi al plasma gl ucose and/or of glycosyl ated henogl obin HbAlc; 15 -
for preventing, slow ng, delaying or reversing progression frominpaired

gl ucose twbhepswmmeq22i npai red fasting bl ood gl ucose, i nsSulPCH/APRGIVSSEINT €
and/or from netabolic syndronme to type 2 diabetes nellitus; - for
preventing, slow ng progression of, deRaying or treating of a condition or
di sorder selected fromthe group consisting of conplications of diabetes
mellitus; 20 - for reducing body wei ght and/or body fat or preventing an

i ncrease in_body weight and/or body fat or facilitating a reduction_ in body

wei ght Tarsodtionady-¢hdgrosalicyyidepyds ong. Pdgnse D) (Aldsichhiy Nhedigesgsiorzemils of
pancr eaj, r i Or Vi / 25425t 004d; i
functig%% I s&gfﬁggkgéggq?gg%g?% ce 1%Mégg¥§@gf@%?%f?%g&?ﬂgm%%ﬁ??Fgﬁglity
of panci@gt4ZmimodAldricisechetreapnipn 2bxturd was lpaedentD iG, fosll®W Athe cdeleaytdsng or
treating diseases or condit.jon ttriputed to an abnormal acc | ation of
ect opi eg?la@ 10 Iooﬁhiempﬁfaﬁ?rﬁgélh’ﬁﬁfw Fﬁ%lpsf%ﬁmﬁeg ey WYk Pt A S TF@?&%@mand/ or
for treaft 0gs Wpallt&Y @BhdcRGafdd PRIIRSHIINE Wad pRRE¢ LBy LiRsthiodrdp§i St ance, -
for preventing, slow ng progression of, delaying, ‘or treafting new onset

di abet dEtQA¢:Hex8BstEutbpn b tt give 2 {(RODATYut elrdt methybedanylaxansthoank-5ekloabol i ¢

syndro PT : - for preventing, ] ayi ng, or reduci ng NODAT and/or PTMS
associg%%%ﬂ%%gﬁﬁ?%%?ﬁgﬁgﬂpﬁ§ﬂﬂ8ﬂﬂ§’g§@‘o- and macrovascul ar di seases and
events, graft rejection, infection, and death; - for treating hyperuricem a
and hyperuricem a associated conditions; 35 - for treating or preventing

ki dHby stones; - for treating hyponéxampled8in patients in need thereof

char act ery i h . i Ahisbi tnhibi ko optionally
g Tt s A e T RS LA TR e

conbi nation or alternatbanylidhepdditiloron, 3-déhydreefidol-2ionyenti on relates to
the use of an SA.T2 inhibitor for the nmanufacture of a nedi canent for use
in a nethod as described herei nbefore and hereinafter. In addition, the
present invention relates to the usg of a DPP IV inhibitor for the

manuf acture of a medi canent for uge } Oepﬂegpdﬁ-as descri bed herei nbefore
and hereinafter. In addition, tHe esent nwention relates to the use of a
third antidi abetic agent as defin ereinafter for the manufacture of a
medi canment for use in a nethod a bbed herei nbefore and hereinafter.
The invention also relates to a € ol a pharmaceutical conposition
according to this invention for the manufacture of a nedi canent for use in
a net hod as descri bed herei ndiVored and hedleCh®i:87 . Background of the

I nvention Type 2 diabetes is an increasingly preval ent disease that due to
a high frequency of conplications |leads to a significant reduction of life
expect f. di I LGI @) i i type
2 i b R B o e £ Pada )

vi si on,waseermked aith 24{2-(teatrht@ndonetiyl-stmyloxy)-hhok yldirshloiabérzeld chyatel potepared

addition_ the presen of type, 2. diabe i ociagted with a two five
Fold i neFaugalelly g b d el Pad dnpiieda 75 af. P57 piadl) Gramemnado s g12-
di sgps e;a-[ag%m-ﬂﬁw@iﬁ{eﬁlymsﬂagw@-e&o@yp9%%%0-%ﬁﬂyne&f‘a}t@eﬁlbﬁb-f 3idihyRo-or al
t herapy and becone insulin depéendent W th the nécessity for daily
i nj ect ileded-2a0nd anal yellpvesoHAlYigld$ .de gs®2mbasur ement s. The UKPDS (Uni t ed
Ki ngdom Prospective D abetes Study) denonstrated that intensive treatnent
with nmetformn, sulfonylureas or inéuligwrgsulted inonly alimted
i nprovenent of glycenmic control (di yapRlsde i n HoAl ¢ -0.9% . In addition,
even in pgatiaefion d@iﬁtemibdtiah@Emtze{lszV(eeﬁ-B&?Laﬁwthﬁfsnmhag@r&&x?pBIdhﬁJro-

0

deteriorated significantly over

ime and this was attributed

detZYi or at i danoflidengdedchliprmetoxerd,.3-Himydiotmde keyl -carbeatisiagd tent-datyester was not
associated with a significant reduction in macrovascul ar conplications,

i.e. cardiovascul arevents. Therefore many patients with type 2 diabetes
remai n i nadequately treated, partly because of limtations in long term
efficacy, tolerability and dosing inconveni ence of existing

anti hyperglycem c therapies. Oral antidiabetic drugs conventionally used in
therapy (such as e.g. first- or second-line, and/or nono- or (initial or
add- on) conbi nation therapy) include, wthout being restricted



thereto, nmetform n, sul phonyl ureas, thiazolidinediones, glinides and

a- gl ucosi dase inhibitors. The high incidence of therapeutic failure is a
maj or corwoibuimus2eo the high rate of |ong-term hyper gl PCemPas1@9sSO68T at ed
conplications or chronic danmages (including mcro- and macrovascul ar
conplications such as e.g. diabetic nephrophathy, retinopathy or

neur opat hy, or cardi ovascul ar conplications) in patients with type 2

di abetes. Therefore, there is an t, medi cal, need for nethods,

nmedi canents and phar maceut i cal ‘ﬁ IQ[\PO'NSS, h a good efficacy with
regard to glycemc control, reg

d to diseasenodi fying properties and
with regard to reduction of cardl

cular norbidity and nortality while at
the sane tinme showi ng an inprove 9 profile. SG.T2 inhibitors

inhibitors represent a novel c#as¥ of\ agents that are being devel oped for
the treatnment or inprovenent in glygfmoc control in patients with type 2

di abetes. d ucopyranosyl -substituted zene derivative are described in
the prior art as SG.T2 inhibitors, for exanple in WD 01/27128, WD
03/099836, WD 2005/ 092877, V\@/Iay@@@ @34{_57%13 @g\ﬁg Qp/ 064033, WO 2006/ 1 17359,
WO 2006/ 1 17360, V\02007/025943 WO 2007/ 028814 WD 2007/ 031548, WO

2007/ 093610, WO 2007/ 128749 V\02008/ 049923, WO 2008/ 055870, WO

or oposdn s adnnare SR fRMRIQmeLin bstde PoRZana 2 ah Bt ky he
t r €33 NMRNinydxyJicaRRL RS-chReadkndyiiitiatd-oMorn e 3 ErkakRIoRD-He s A8, 12 mmol)

contri butes, anong ot her nechanisns, to t he steady state plasma gl ucose

concen tWaétfﬁ@ﬁP‘da\ﬁﬂh élaﬁt?rftméyleﬁfléﬂffbo@é? (/'56,3 Fs 1am mmold tf@lﬂ@ﬂﬁﬂ@m@ a0 gémL.Rdupt ake

of filt I h . | i dne V|a
sodi u epeﬁaa% rGIl saeng%% ﬁdﬁé% r7t eg) 1%?1§§;o|r§5ne hgg%t% vy ﬁ/z?aoﬁﬁfzﬁs% bor der
menbr arnﬁSdeﬁméth@l iluhylbky)aétﬁ@@]tiaemsmdbdmﬁylgteae} -erdhlorémecm 2palilgtdré-aaple-B-
SG.T isoforms that differ in their expression pattern as well as in their
physi c&abRariicad priobrykasts as spehow palidbiaeld<h & 81 {2 E%br essed in the ki dney,
whejgas SG.T1 is expressed additionally in other tissues like intestine,
col on, skeletal and cardiac nuscl e.g %eé'lgzlaas been found to be a gl ucose
sensorin interstitial cells of the i nat ime without any transport

functi on. PPejagationalfliptermddie racemad @R, 3RIt4° Sl,Qit’S)ﬁet,6-©liona6-t4el[5-z:BIdrcg24‘(Es may
contribute further to renal ycose_ reuptake. Under nornoglycem a, gI ucose
i s conpl by dhpsambeny by’ %Gﬂtr%mr%nleﬂ’é’ I-phemyd)spirghti-gxlo! @cf».é -Pwaptiakk
capacity of the kidney is saturat eg 2I (;]Pse concentrations higher than
10 resulting in glucosuria ("di abete litus"). This threshold
contentration can be decreased by SGT2-inhibition. It has been shown in
experinments with the SG.T inhibitor phl&ri zin that SGT-inhibition wll
partially inhibit the reuptake of glugbse fromthe glonerular filtrate into
the blood | eading to a decrease in bI od gl ucose concentrations and to

glucosuria. DPP IV inhibitors r r et not her novel class of agents that
are being devel oped for the treat{ﬁﬂ-
or

ovenent in glycemc control in
patients with type 2 diabetes. d¥ P IV inhibitors and their
uses are disclosed in WO 2002/ 0684 P18467, WD 2004/018468, WO
2004/ 018469, WO 2004/ 041820, WO 2 8 V\D 2005/ 051 950, WO

2005/ 082906, WO 2005/ 063750, WO 9005/ 085246, WD 2006/ 027204, WO

2006/ 029769, WXR007/014886; 04/1 11051 , WO

2005/ 058901 , WO 2005/ 097798; Wz%g‘ggg’igéc%@bow 071738, WO

2008/ 017670; WO 2007/ 054201 , WD 2007/128721 or WD 2007/128761 . Aimof the
present invention The aimof the present invention is to provide a

phar nmadeatnaearT SHHpoie;the aﬁﬂ@ﬁldiewfétbﬁ@w Ewrmple dv &nfidnge- [%(t@wbhtjl grerih¥ssi on
el r i r i i r

i e T Hieuho SRS cRibr LIRAAIONG 6 hIBRE S50, NaARIL U B1-QhodXBE G
phar nacaubu@abséﬁmgqmed indfxaatpde h@a(lhcludg f2062 mnmﬂpvamgacgéd/hwamwﬂmatlr (t;ﬂ in a
ati ent need t in artlcu ar nts wt { e 2 | etes
Prel i t JHoroRAdRgiRyl- Igieﬂaﬂbﬁ -tFife hfy#%@em-%%fér&o lg 31?%@ Prapﬁﬁ%myﬁ%ar%ple 300
Phar MRGEHL fflol &AL éﬁ%réeﬁ@d and tﬁﬁ&&%e&@a?ﬁqapafamo?&n&hy&etmgqve%%@l(zw a
patl ent wmth 1 nsufficient ycem c contro esp| t e nonot hera Py wW th
ant i d| Abe eSS SdP Y, 6- ﬂlohloe)eéhtﬂ ehlm@t-i-(ﬁ hydrpxy}ethdas)ppheaykjfi’l’rﬁﬁﬁhlbrma rmd’nkfjrlapy

o e hirtogds aimsnrerar B e FUp oty TR ki ng or

deI ayi ng progression frominpaired glucose tolerance (I1GI),inpaired fasting
bl ood gl ucose (IFG, insulin resistance and/or netabolic syndrome to type 2
di abetes nellitus.




Yet another aimof the present invention is to provide a pharmaceuti cal
conposition and nethod for preventing, slow ng progression of, delaying or
treati ng wb 2a1000me2t i on or di sorder fromthe group consiPSTIRP010/051757
conplications of diabetes nellitus. A further aimof the present invention
is to provide a pharnaceutical conposi-2%-on and met hod for reducing the

wei ght or preventing an increase of the weight in a patient in need

t hereof . Another aimof the present invention is to provide a new
pharmaceutical composition with a hggiimplehiicacy for the treatnment of

met abol i c disorders, in gartl cul ar of diabetes nellitus, inpaired glucose

t ol er anclreparamn of Teprinicd RféBﬁ16n‘§11QJpc?od5gﬂh@é@r§e(2(hYId(9Xy-féhm¢Y henyl]-4’~(5-
hyperglyce d,t r 0

phar macoki nrH %lroc' éngﬁ%l%%%ﬂggﬁc’oc %1 grgglb@? |g§3c dﬁ {}(H ({l?net he
present invention beconme apparent to the one skilled in the art by
description hereinbefore and in the follow ng and by the exanples. Sumrary
of the Invention Wthin the scope of tH& present invention it has now
surprisingly been found that a phar g eutical conposition conprising a
SGLT2 inhibitor and a DPP |V inhi d a third antidiabetic agent

sel ected fromthe group G3 as def P fter can advant ageously be
used for preventing, slow ng proegre&ssion/ 0 el aying or treating a

@ i YR, OV gl ycemic control in

S p055|b|I|tiesinthetreatrrent and

met abol i c disorder, in particular
patients. This opens up new therap

prevention of type 2 diabetes melli tus,” overwei ght, obesity, conplications
of diabetes nellitus and of r}\ql\gh@p;rggrlg;zg{ﬁ@gpﬁ Glates. Therefore, in a
first aspect the present invention provides ﬁar maceut i cal conposition
conprising (a) an SAT2 inhibitor, and (b) a DPPIV|nh| bitor, and (c) a
third amhimﬁnabtatimd:laﬁtgehé nﬁéioddteﬁdib%d dekehnplgtSpm@ceﬁEﬁc CORs3R14’8g5'8H-5",6-

blg nld |d|n i.0 sul f reas | i ni des nhi bitors

al piih %a@éﬁ Ll YRS R §bep N rRsteRrp ﬁ'hyi a%%btsagpl;ﬂm t
ther eOfmd%Q&@@'UpﬂﬂzrlHﬁleiiQQSt @ﬁ) cﬁ&féeiﬁtEx%l i dO@’g’UQ,S)ﬁmotl)f\%sehéa&dWlﬁVDQ@ﬂ a
nmet hod for preventing, slowng the pr ogr ession of, delaying or treating a

met abolin toldinsdo g raesinee (28, 13Rbﬁﬁctll@eo@r@phlomﬁ&(%{hl&’dﬂ@xm‘feﬂtoﬂﬂepllelﬁ'i]a‘b6(15es

mel lit ,tpe diab s It us. ai, r.e | uc n

AR R LN O] LM R g AN T
hyper glygg@\msa],ld pm@[dvgi) ]ggtmo,gpem ty, metabolic syndrone and gestati onal
diabetes in.a patient in need thereof characterized in that an SG.T2

i nhl%i M$(ESa) ilDr-‘ZFfFf\PCd Qb Gl £hdt B M -dhai: I5¢7aFemid:d2ant i di abetic agent as
defined hereinbefore and hereinafter are adm nistered, for exanple in
conbination or alternation, to the ]ﬂg{i e@ According to anot her aspect of
the invention, there is provided a or inproving glycemc control
and/ or f @ge éfa@sﬂféﬁlomu@fmehmé hgloRd- asaap@b&g@s&rlnﬁihym@@bny@rmal 3-BhtagidRe

gl ucose and/or of glycosylated henpglobin HbAlc in a patient in need

t hereof characterized in that an SGT2 inhibitor, a DPPIV inhibitor and
optionally a third antidiabetic agent, as defined herei nbefore and

herei nafter are adm ni stered, for ex rrpl es(n conbination or alternation, to
the patient. The pharnaceuti cal conpo I p§ according to this invention may
al so have val uabl e di seasenodi fyi ng i perties with respect to di seases or

condi tions related to inpaired glucoge tolerance (I1GI), inpaired fasting
%(f gl ucose (IFG, insulin resist and/ or metabolic syndrone.

Acc ding to anot her aspect of the invention, there is provided a nethod

for preventing, slow ng, del aM.Mmj 2d7. 7r7e\(bH$dGﬂ§iO}Sli ogression from i npaired

gl ucose tolerance (IGI), inpaired fasting blood glucose (IFG, insulin

resi stance and/or from netabolic syndrone to type 2 diabetes nellitus in a

pat i entyy b inaedsitiier ®Qhe ﬁf&ﬁfoﬁ%e%rib%&% EJE‘arﬁﬁl@t} @Jﬂneﬁgeﬂ-cﬁelh’w%ﬁ“ t 96.5 ngndlyPl V
inhibitor and optionally a third antidi abetic agent as defi ned her ei nbef ore

and herécroal wes reacted adth Inl,$ Bk, 2cxanmthyddiatgrane (hl & odil hatmhwel).or-butyllithium

ccht anhg Mot eRrs 0RRePpim e i BbaiERL Sort RO IGREe iR Ror 1 "

pati entsgl i 14 MeEH dhBhRASackS1 @lﬂbﬁddﬁ@m%awﬁnﬁdlpt%egl&@é}ddé heRRrand/ or
di seases related to or caused by an increased bl ood glucose |evel may be

treated. According to another aspect of the invention, there is provided a
met hod for preventing, slow ng the progression of, deI aying or treating of
a condition or disorder selected fromthe



group consisting of conplications of diabetes nellitus such as cataracts
and m cro- and macrovascul ar di seases, such as nephropat hy, retinopathy,
neur opat wo 20i®we2i schaem a, di abetic foot, arterioscl ePOIIERP2010¥6CAT di al
infarction, accute coronary syndronme, unstable angina pectoris, stable
angi na pectoris, stroke, peripheral arferial occlusive disease,

cardi onyopat hy, heart failure, heart rhythm di sorders and vascul ar

r est engsipsopehnyl-RtiattheBilydy-Deed] Bheteidincelanaitéd e iduatshd uded Ratthamexbdep2
inhibitor, a DPPIV inhibitor and optionally a third antidi abetic agent as
def i nedvifhopkfusther BHrEICaHON her ei nafter are administered, for exanple in
conbination or alternation, to the patient. In particular one or nore
aspects of diabetic nephropathy such as hyperperfusion, proteinuria and
al bumi nuria nmay be treated, their pExgnplk23on sl owed or their onset del ayed

or prevented.. The.term"tissue.i m a" rijcuylarl rises di tic
mecr ang’rﬁﬁaéﬁtwy,o?mts%@%e ?ﬁ%@&@éﬂ?}@aﬁﬁwp %a@ﬁggf%ﬂﬁw@%q-w&n& o
di abetic ul cer. ThegdesiEyl Pid]fH-iRddk-TBEL LRI 2lc dHeAGRs" and "m cro-
and macrovascul ar conplications” are used interchangeably in this
application. By the adm nistration of a pharnmaceutical conposition
according to this invention and dug to the activity of the SA.T2 i nhi bitor
excessi ve bl ood glucose | evel s arejnot cqpverted to i nsoluble storage
forms, like fat, but excreted thr Cthef urine of the patient. In anina
nodel s using a SAT2 inhibitor i en that |loss of fat accounts for
the majority of the observed weig “ .é%ﬁas no significant changes in
t

body water or protein content are oifsg erefore, no gain in weight or
even a reduction in body weight is“!ﬂ- . According to another aspect
of the invention, there is provcegedd thod for reduci ng body wei ght

and/ or body fat or preventing an increase in body weight and/or body fat or
facilitating a reduction in bodyw we: gftc ngﬁﬂ%ﬁﬂdy fat in a patient in
need t hereof characterized in that an SGLT2 inhibitor, a DPPIV inhibitor
andlbptionally a third antidi abetic agent as defined herei nbefore and

hereingfter are.adm nistered, for.exanple in,c inati o |ternation, to
he padh antertsa AR iE BBign dsfiod 2P oo f o Eaerdhodnn Bl e of " he
phar magehyldahe)0sRAS 3tdiRjtraGedEl RgrioRy ihh&Ed kdrBiy] &eripsepaRaisR Bxdeiple D
insulin, Therefore, an inprovenent of tKe gl ycem c control is possible
wi t hout(0-ah gadidil raplavas fqagicd voth 4-selopmhciserippenybdttametylslyory24a-1,3-
adm ni i t | k4 - ik g 1 | Sl ntion
o Dt a b B TLE o Bl B ORERH b RLREF AR RGP Rl Dol BB Lo
f or 1 X gigal recapio 2 ®s 3R, 81S, 3EFVI-diclklbrpdnGreddroephartia2tedobopeayl spo[del-ayed
or prevented. Furthermpre, the functionality of pancreatic cells can be
i nprov@&5]06?-3r3e-§fn§rlgmel-§mlﬁﬁﬁlmérye AY Sgilg@f@ido DasereAic beta cells
increased. It may be shown that the differentiation status and hyperpl asi a
of pancreatic beta-cells disturbed py, Bgﬂglycenia can be normalized by
treatnment with a pharmaceutical conposition according to this
i nvent i on. Regardion®ftacmihRy 3Rs@ebibrof’ -{henlonovigrhi g2, -idopespenylsl @ ovi ded a
met hod for preventing,. slow.n del aying or. treating the degeneration of
pandteatic beta cell§hgﬂgpﬁﬁ“gﬂﬁﬂ ??ﬁgpﬂﬂdwﬁbgpdﬁ%9ﬂ6W§lity of pancreatic
beta cells and/or for inproving and/or restoring the functionality of
pancreatic beta cells and/or restoring the functionality of pancreatic
insulin secretion in a patient in geed thereof characterized in that an
SGLT2 inhibitor, a DPPIV inhibitor2q ptionally a third antidi abetic
agent as defined hereinbefore andiﬂa :Néé; are adm ni stered, for exanple
t
a

in conbination or alternation, to . By the adm nistration of a
conbi nati on or pharmaceuti cal conppesiti-g ording to the present

i nvention, an abnormal accunul at EfBpic fat, in particular of the
liver, may be reduced or inhibited. ~Thelefore, according to another aspect

of the present invention, there is provided a nmethod for preventing,
sl owi ng, del aying or treati ngMdWsa9%28 OrnHegiigN,O,ons attributed to an

abnormgl accunul.ation of ectqpjc fat, In rticul ar. of t Lver, .in a

ot | endn G e B ERgiddestsein PRk, Sireas FRi ki bt o0 3h00pp v

I N DI tehiABd 9BIch RAGphdny® -2 Dis shopdyl ShiRN SHLiRIAS S -pAserdafc] N 1B abRbES or e
and hereinafter are adm nistered, for exanple in conbination or

alternation, to the patient. Di seases or conditions which are attributed to
an abnormal accunul ation of liver fat are particularly selected fromthe
group consisting of general fatty liver, non-alcoholic fatty liver (NAFL),
non- al cohol i ¢ steatohepatitis (NASH), hyperalinentation-induced fatty
liver, diabetic fatty liver, alcoholic-induced fatty liver or toxic fatty

..... I T M T o M o, - 1



DPPIV inhibitor and optionally a third antidi abetic agent as defi ned

her ei nbef ore and herei nafter are adm nistered, for exanple in conbination
or al t er maDI201/098€2t he patient. According to another aspeTtiEPeI100RETST7
invention, there is provided a nethod for preventing, slow ng progression
of, delaying, or treating new onset di-3betes after transplantati on ( NODAT)
and/ or post-transplant netabolic syndrone (PTMS) in a patient in need

t her eofExahple®t @ 322& @ .4Nminb it warhese Tdth DB UL t@lnenetto [IRRY cdribi( DR, GR)-@nd
optionally a third antidiabhetic agent as defined hereinbefore and

her ei n&hoEp-4af&Cchlgra-phcsy Briedsorreiensk b rdihydiogioht rardodid dr-raridiBehat i on, to
t he pat) epitA¢ i : : of the invention, there is
providgé?Q}#@?ﬁ%%gyggﬂ%gg%gﬁggkg?5%e é;?%%} or reduci ng NODAT and/ or PTMS
associ AIRMSEES ni/c Ghlcd s, HpELNdD ngHMHHY a3 . 0feer Foasd 30810663 seases and
evergs, graft rejection, infection, and death in a patient in need thereof
characterized in that an SG.T2 i nhipidmple 286 DPPIV inhibitor and optionally
a third antidi abetic agent as defined hereinbefore and hereinafter are
admi ni sPeapaegtion of 11@6(5}?81%@ Ed-eehpraat(3-whlose-benavédensdiSoftuored. I-dibydatindalt .
The pharnmaceutical conposition accord%Q@eto the invention is capabl e of
facilitating the lowering of serumtofal 'urate levels in the patient.
Therefore according to anot her aspect of the invention, there is provided a
met hod for treating hyperuricem a and hyﬁeruriceniaassociated condi tions,
such as for exanple gout, hypertension @hd renal failure, in a patient in
need thereof characterized in that an=8& T2 inhibitor, a DPPIV inhibitor
and optionally a third antidi abetic as defined herei nbefore and
herei nafter are adm nistered, for exadpt® i n conbi nation or alternation, to
the patient. The patient nmay be a di abetig or nondi abetic patient. The
adm ni stration of a pharnaceuticaf es\tion increases the urine
excretion of glucose. This increase BtPc excretion and water rel ease
and the lowering of urate |evels @fe~pendficial as a treatnent or
preU%ntion for kidney stones. Therefore in a further aspect of the
invention, there is provi ded. w.rseghad for ¢rBEatLFgOor preventing ki dney
stones in a patient in need thereof characterized in that an SG.T2
inhibitor, a DPPIV inhibitor and optionally a third antidi abetic agent as
define ' [ - i Nj s 1ax 7 el
e e B L N R L R T
of t he 2renwg025an ,1.30hemel)i(€ GENB/I Hidd) wagehdtod withr3-thi@atbicngalishyda & .84 a,

water retfention and water intoxicatiopn.in patient in_need thereof
chatac et Benisdm i @S 2B DR Pleg‘aﬂﬁjp\gw%mﬁit?r&ro@ﬁ@do%ﬁronal ly

athir hdi i : i i I tigfter are
adniningggéﬂggggﬁggg |Ek?ﬂszgﬁ%Fgg?FgﬁﬂﬁiH@?{%Pﬁg??%ﬁ?ﬁﬁﬁk?ﬁg patient. By
the adm nistration of the pharnmaceutical conposition according to this
invention it may be possible to reverse %3% effects of hyponatrem a, water
retention and water intoxication byﬁﬁﬂ?P on the kidney to reverse water
ret ent i pRpaAdoRb LRt ALYLR B/ADRLBDRES (RSRIORI-Bredliddnk5ihese 2 Hxseasamyans

di sorders. According to another aspect of the invention there is provided

t he2luse of an SGLT2 i nhi biindpleflgrarhdxglipragid facbuiybessér a medi canent for -
preventing, slow ng the progression of, delaying or treating a netabolic

di sorder selected fromthe group consisting of type 1 diabetes nellitus,
type 2 diabetes nellitus, inpaired glucgse tolerance (1GI), inpaired
fasting blood glucose (IFG, hyperglygeni a, postprandi al hyperglycem a,
overwei ght, obesity, netabolic syndrofe /and gestational diabetes; or -

i mproving glycemc control and/or for reducing of fasting plasna gl ucose,

of postprandi al plasma gl ucose andfFar~QfAgl ycosyl ated henogl obi n HbAlc; or
- preventing, slow ng, delaying or rgvelr s/ @ progression frominpaired

gl ucose tolerance (1GT), inpaired $astyng bl ood glucose (IFG, insulin

resi stance and/ or from nmetabolic syndr o type 2 diabetes nellitus; or -
preventing, slow ng the progression of," delaying or treating of a condition
or disorder selected fromth 0 i Sti conplications of diabetes
mel litus such as cataracts aﬁgg&i%ﬁ%ﬁgg%ﬂﬁﬁggggggscular di seases, such as
nephr opakhyannéEdimflep@tthiy metRdrdepaibby in Exstple 2| BOh8&RIoe-3aBidIdrescl er osi s,
nyocardi al infarction, stroke and peripheral arterial occlusive disease; or
- redudrergy ders)-wdngnt | dddwdro-hdal 2 oae (G gr bdemmalywanrepefed sadeli¢ibody

wei ght and/or body fat or facilitating a reduction in body weight and/or
body fat; or - preventing, slow ng, delaying or treating the degeneration
of pancreatic beta cells and/or




the decline of the functionality of pancreatic beta cells and/or for

i nproving and/or restoring the functionality of pancreatic beta cells
and/ or resoapioy4d2be functionality of pancreatic insuli RCTEPREDIOSITST OF -
preventing, slow ng, delaying or treating diseases or conditions attributed
to an abnormal accunul ati on of ectopic28at; or - nmintaining and/ or
inproving the insulin sensitivity and/or for treating or preventing

hyper i natillidi@fdona0/40f, 1193sdnbl) (A¢dichy,arieyl amipe ¥ 6/t # 199 mradpwhdg-
progressi on of deLaying, or treating new onset diabetes after

t r ans pldaREEY RBRQONODIT)(S Al /b Hichlosemethaies30 apf) tRe & clRlgiodd-enshiomrnvs) ; -
preventj : i DLl eduei NI € : 5 i
conplié%?%gﬁg&%ﬁ%Fﬁgpﬁgsﬁ§ggg@hg%%lnacréé%ggg?gﬁgggggggggl%%%%gsgﬁ%?7 graft
rej ect isohd (Yiefde Ot6 ¢ri00%and deat h; - treating hyperuricem a and hyperuricem a
associ ated conditions; - treating or prevention kidney stones; - treating
hypohatrem a; in a patient in need thereof characterized in that the SA.T2
inhibitor is adm nistered, for exah%%%?qﬂngonbination or alternation, with
a DPP I \6 inhibjtor [ o i4 icdl} ' inned
hereinbgFg&E&Eﬁﬁﬁﬁgggﬁ%dgég??%%%%ﬁ i%%ﬁ{g’g%zFHgﬁﬂggggé?qgghP epﬁ%§@ﬁfion,

t here i s pfloviodZd Sttheroremethylap i) Ispire [3Ri-tndolor3, Hspipeidimg e, r¢1¢)-dibet or e and
herei nafter for the manufacture of a nedicanment for - preventing, slow ng
the progression of, delaying or treating a netabolic disorder selected from
the group consisting of type 1 diabetes nellitus, type 2 diabetes nellitus,
i npai red gl ucose tol erance (I GT) ,ma@i ed fasting blood glucose (IFQ,

hypergl ycem a, postprandial hyper|gljc an=eyer wei ght, obesity and
net abol i ¢ syndrome; or - inprovipg I ; ontrol and/or for reducing of
fasting plasma gl ucose, of postpr ) S gl ucose and/or of

gl ycosyl at ed henogl obi n HbAI c; q;ﬁﬂéﬁ% venting, slow ng, delaying or

revHl sing progression frominpaired glficose tol erance (1GT), inpaired
fasting bl ood gl ucose ('FG)1h&%ﬁ@zﬁWSVG%kﬁkﬁﬁ%ﬁb@”d/Or from nmetabolic
syndronme to type 2 diabetes nellitus; or - preven%ing, sl owi ng the
progression of, delaying or treating of a condition or disorder selected

fromthe group consistjn f .conpli catjons of diabetes itus such as
et ar e B SRR SlhOeBonSONRLel 3 ERane e & 2 P B pat ny.
retin0QﬁﬁﬂﬂweﬂgQﬁﬂﬁﬁ%hﬂom&?ﬁ&ﬂﬁwh§ﬁﬂﬁﬁﬂﬁQmﬂ%&9ﬁf&9&@#&&9%1éﬁmﬁ%ﬁﬁﬁ%ﬁha

infarction, stroke and peripheral arterial occlusive disease; or - reducing
bodls wdixghpleafd(06Y3 ©dBl hame Dovasprastehwithg-catororleSefiseo2ametbslypway - and/ or

body fat. o cilitati a_ reduction in bod i and{ or. bad at; or, -
or eveniimgy Sk S BhedForkfd B SORL aPtl) SrioBRNY e,
bet a celitistrilingiectichridiadidieroalctiahe td pive tdcomad (20N, 3K, P8 CEpat,baidaira-4cel | s
and/or for inproving and/or restoring the functionality of pancreatic beta

cel | s &Aghloro-phaybri-Ayorond -EoituarpBnaethyyphsnyh speeldhtindolerkditpincrédinglet i on;
or - pr I | .om | gyl r 2ating di seases or conditions
attrib&?ﬁgﬁihggﬁa%ﬁh #%giﬁggégﬁ%@gggé%Eg?iliver fat; or - maintaining
andZr inproving the insulin sensitivity and/or for treating or preventing
hyperinsulinem a and/or insulin resEgimpreas in a patient in need thereof

characterized in that the DPP IV inhibitor is admnistered, for exanEIe in
conbi naPreparagen af ragemiet (2 dh3Riptchloger 456G -Fhlorarpbgsiybor-flaeie- 5 g fBeseLymethylhi r d

antidi abetic a as def - ir 1 )k Q> ) I naf £ef. rding to
anot her aspectgggﬁ?ﬁg;fﬁ%%ﬂ??%ﬁsiﬁigggﬁfégﬂggs%Qﬁ%ﬁ%ﬂgiéggﬂ% 8g.é)third
anti di abetic agent as defined hereinbefore and hereinafter for the

manuf acture of a nedi canent for - greventing, slow ng the progression of,

del aying or treating a netabolic r selected fromthe group
consi sting of type 1 diabetes nel pe 2 di abetes nellitus,

i npai redgl ucose tol erance (IGI), T™™pa g8ting bl ood glucose (IFG,
hyper gl yceni a, postprandi al hypef eNL a, ° o er wei ght, obesity and
met abol i ¢ syndrone; or - inprovi gem c control and/or for reducing of

fas2i ng pl asma gl ucose, of postﬁ?andiaﬁ pl asma gl ucose and/or of

gl ycosyl at ed henogl obi n HbAI g, w@r,ez JBr gventd | owi ng, del aying or
reversing progression fron1iﬁ%gﬁfgasglﬁ@ggéhggFgéénce (1GT), inpaired

f ast i ngn hinededimiios® thé Mephodidesatbed if Bsdrfplane eackidé Rf 3R BE$ 8hat be
dichloro-4’-(3-chloro-phenyl)-5-fluoro-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-



syndronme to type 2 diabetes nellitus; or - preventing, slow ng the
progression of, delaying or treating of a condition or disorder selected
from t he woaow/maesrei sting of conplications of diabetes mer/HEPRUS/0SLIEH as
cataracts and micro- and nacrovascul ar di seases, such as nephropat hy,

reti nopat hy, neuropathy, tissue ischael®Pa, arteriosclerosis, nyocardi al
infarction, stroke and peripheral arterial occlusive disease; or - reducing
body welightidir@d/c0¢1 Hhadiynd ﬁa,tEx@mpw EVES ) n]glzaﬂnﬂdn)cwmlﬁeateidnmuoDBu\mi tghtne@d/ or

body fat or facilitating a reduction in 9/ t and/or body fat; or -
prevendigiestiods Ay Kberifrng Brchlp@aticng @u(aeéeﬁmgpm;a e beR |

beta cgl ks i b I i I'ls
and/ or 1ar ARt AR HEk P RIS IRk Rl SROF BTN T IRFME L,
ceIIs dﬁﬁVor restoring the functlonallty of pancreatlc insulin secretion;

at 173 DUTLHSUE i 2bA6E kit 6 bCaia: SO MDY | 085 B3 et 000 ni ng

and/or inproving the insulin sensitivity and/or for treating or preventing
hyperinsulinen a and/or insulin resj %F o in a patient in need thereof
characterized in that the third anti etlc agent is adm nistered, for
exanpl e i Bropenthionaf inocrmediatd E/Zr-Grabloan3-fuvah 13- @dmeSGlehz- i, vdilydtoeindah2loac DPPI V
i nhi bitor as defined herei nbefore and hereinafter. According to another
aspect of the invention, there is provided the use of a pharnaceuti cal
conposition according to the present invention for the manufacture of a
medi canent for a therapeutic and prevgntgve nethod as descri bed

her ei nbefore and hereinafter. Definiti The term "active ingredient"” of a
pharmaceutical conposition according to the present invention means the
SGLT2 inhibitor and/or the DPP IV i r_according to the present

i nvention. The term "body nass index of a human patient is defined
as {ge weight in kilograms di vi ded” by theisquare of the height in neters,
such that BM has units of kg/n2. The term "overweight” is defined as t he
condition wherein the indivpgdﬁl‘ﬁ%§7a BNICQ#35m892than or 25 kg/n2 and

| ess than 30 kg/ n2. The terns "overwei ght" and "pre-obese" are used

i nt erchangeably. The term "obesity" is defined as the condition wherein the
i ndi vi donalmdnasr amBM toeheialetiod doscripee &t Exarhlan, G@hlogdax@adofc@at, dil@gxmlol)a WHO

def|n|t| t he term obes|t ateqgorj zed as foll "cl ass
obesi (A1) W iehEed i T e TREE £ A e TBMTTED GG aer (| ghask-en L han- 30

kg/ 2 Bithol) %rethtaﬁmo%%e@kr@chlsmsiﬁ%ms"ﬁh@ lelnle 1031@&@5% inki§1-2-BRe g@@dl tion

wherein the BM is equal to or greater than 3 but | ower than 40

kg/ n2; yehewisehid(Yicldak4S gJ35%besity" is the condltlon wherein the BM is

equal to or greater than 40 kg/n2. The term "visceral obesity" is defined

as the condition wherein a waist-to-hip ratio of greater than or equal to

1.0 in nen and 0.8 in wonen i s neasgg lel39 defines the risk for insulin

resi stance and the devel opnent of pre-diabetes. The term "abdom nal
obesi t y"Preargfdanetfiiptceresdisie &/ 4$- @hlfmc&aﬁmrrﬁxyﬂfnmhem A-XRel. fudilydro-indole-1-

cirgunference is > 40 i nches dis > 35 inches or 94 cm
in agnen Wth regard to a Jé%g%égﬁcggﬁgg%?ﬁ 1(){’i%}\]apanese patients

abdom nal obesity may be defined as waist circunference 85 cmin nmen and
90 cmin wonen (see e.g. investigating conn1ttee for the diagnosis of

met abol i c syndronme in Japan). The terr %eugl ycenia" is defined as the
condition in which a subject has a f as\ ihg bl ood gl ucose concentration
within the normal range, greater than 70 yg/dL (3.89 mmpl/L) and | ess than
100 ng/dL (5.6 nmol/L). The word "f has the usual neaning as a
medical term The term "hypergl ycem aefined as the condition in which
a subject has a fasting blood gl ucfse’concentrati on above the nornmal range,
greater than 100 ng/dL (5.6 mml/L). 285 d "fasting" has the usual
nmeaning as a nedical term The term"” oglycenla is defined as the
condition in which a subject has a bl ood q{ucose concentration bel ow t he
normal range, in particular béﬂd%ﬁﬁ@'ﬁbﬁh& 68N mol /L) . The term

" post pr I.al [ e vl bj ect
has a igﬁ%a%nﬁg%{@gélgﬂﬁﬁ aﬁ? ﬁ‘ 00 ch ulé gggxﬁﬁplé 2 i Epn?g%ﬁ%@g %%n\é%k@t@flé%

gr ezt erl,3-Hpdd0RdoigZ-dhe (1.45 g, 5.9 rnmol) was reacted with di-fert-butyl-dicarbonate (1.54 g,

7.08 mmol) (Aldrich), and 4-dimethylaminopyridine (25 mg) in dichloromethane to give E/Z-6-



(11. 11 nmol/L). The term"inpaired fasting bl ood glucose" or "IFG' is
defined as the condition in which a subject has a fasting blood gl ucose
concent r avpan10a9442ast i ng serum gl ucose concentrati on i nPaTER2ge/05176m 100 to
125 ng/dl (i.e. from5.6 to 6.9 muol/I), in particular greater than 110

mg/ dL and | ess than 126 ng/dl (7.00 my0/L). A subject with "normal fasting
gl ucose" has a fasting glucose concentration smaller than 100 ng/dl, i.e.
smal | erchiof@3-fard- 3IBhdthylendh®-oke2(B-dihgaiinésle gl selasg it atidrnandetyl ter'ds@l™ i S
defined as the condition in which a subject has a 2 hour postprandi al bl ood
gl ucos&clow selidiYigldud & 7@emcent rati on greater than 140 ng/dl (7.78 mmol /L)
and less than 200 ng/dL ( 1 1. 1 1 mmol/L). The abnornmal gl ucose tol erance,
i.e. the 2 hour postprandial blood ﬁ&éﬁﬁﬁéglor serum gl ucose concentration
can be measured as the blood sugar Tev i'n ng of glucose per dL of plasna
2 haurs Rifchatatib@sf ngermhbdigteabe@hit CORe 3Rf 46 58)fABtdichAoub}@clluomd Lhméthok mal

gl ucose tolerance" has a 2 hour postprandial bl ood glucose or serum gl ucose
concentration shhsnyRrd (Rusn-240 spgetiH-fdoles3. dirpiperiginClri g '(d Hp-ghone
"hyperinsulinem a" is defined as the condition in which a subject with
insulin resistance, with or w thout euglycem a, has fasting or postprandial
serum or plasma insulin concentragiofn epevated above that of nornmal, |ean

i ndi vi dual s without insulin resigtahceAhayiqg a waist-to-hip ratio < 1.0
(for men) or < 0.8 (for wonen). “ter uI in-sensitizing", "insulin
resi stance-inproving" or "insulin igtrande-Aowering" are synonynous and
used i nterchangeably. The ternL;LEZfil @sistance" is defined as a state
in which circulating insulin | ew€l¥i nexcess of the nornmal response to a
gl ucose load are required to maintain the euglycemc state (Ford ES, et al.
JAMA. (2002) 287:356-9). A nBIBWBHS3IdE€LH RCHFNgDd nsulin resistance is the
eug] ycaem c- hyperinsulinaemc clanp test. The ratio of insulin to glucose
is termned within the scope of a conbined insulin-glucose infusion

t echni g maFRel milsr bQHOFheliDaRRsdrbSl] Bxiifdlb 8 2128 HorbIRAGhIHRethylone-

absorption is below the 25th percentile of the background population
i nvest i2gertoed 3{dE0rerafdotd-1 icarbpxylRagchdtert-lag gl dstebordpered in Bazmpled0d0 2z, L &2t

are so called mnjnmal. mdels i i ch, during an.i,ntravenous uco

ol er aigoh & P R ook Qs b 2 b e e R R B
measur edtadicnt ipk@drddi iFExbMpRr V@1 sm@ady ih fodint Bse trbdied feklttifludesdesit agideni s
cal cul at ed. th this nethod, it is not possible to distinguish between
heph i dichipropethaphir give rasemiq @’R,eﬁi,élf%»réc’g)ﬁ Fudichioredr-€-flneroad-msthydsi st ance,
the re 0 hepnt it i o I St [ | 4

sensi ¢ TR Ard RuBarh SEt TRt ek e AT A F R Boh S EL AR o) A et
"“homeosisg,21Mdel assessnment to insulin resistance (HOVA-IR)" score, a
reliable indicator of insulin resistance (Katsuki A, et al. Diabetes Care
2001 ; 24: 362-5). Further reference is made to nethods for the

determ nation of the HOVA-index forExamplei3d@ sensitivity (Matthews et ai,

Di t ol0Qi.a .- - AL \ t ratl [ it [,0i YA PN e I
net i n PO HraprEpraceiic (kT SRS athg b RS RS 30 .5
eugl ycem ¢ cl anp st ditlydrobmircd8lHHhdde:3, (228 rpyadinple2i6 gt Hp-dloawel s can be
nonitored as a potential surrogate of insulin sensitivity. The estimate of
insulin resistance by the honeostasis assessnent nodel (HOWVA)-IR score is
calculated with the formula (Galvin P, gt al. Diabet Med 1992; 9: 921-8):
HOVA- IR = [fasting seruminsulin | / x[fasting plasm

gl ucose(mml /L)/22.5] As a rule, @ ers are used in everyday
clinical practice to assess insuli exi’stance. Preferably, the patient's
triglyceride concentration is usgﬂ;:jgr anpl%, as increased triglyceride
level s correlate significantly @ th th& presence of insulin resistance.

Patients with a predisposition for the devel opnent of IGI or IFG or type 2
di abetes are those havi ng eugMyWef?h84iGrk{BE¥:hsul i nenmi a and are by

defini tj [ k i St . I i<e it hy-Hhngell j-8 ERSiskance is
sl 1 g it B B B AR oo Bhar o et R PSR ERTSTENTS 1
a par t ididhl@oly-(stffuong2intdhy gihc onl)-af-(fube- P b sphcB Hindplees, 8i-gipetidine]- Thus, it
may be that in order to nmaintain gl ucose honobeostasis a person needs 2-3
times asd RiOndippsinnExmpde 3l (b &H{?Sﬁb@@é)nwawe@%f-‘éuﬁﬂth hBY ndelyprs WEiYsH any
clinical synptons. The methods to investigate the function of pancreatic
beta-cells are simlar to the above nethods with regard to insulin
sensitivity, hyperinsulinema or insulin resistance: An inprovenent of
beta-cell function can be nmeasured for exanple by determ ning a HOVAI ndex
for beta-cell function (Matthews et al., D abetologia 1985, 28: 412-19),
the ratio of intact proinsulin to insulin (Forst et al., D abetes 2003,

N o~ 1 n A AP\ M o 1 ol P~ 1 o o Y T e o




enpl oying a hyperglycem c clanp study and/or mnimal nodeling after a
frequently sanpled intravenous gl ucose tol erance test (Stunvoll et al., Eur
J din | weap1020@k2 31: 380-81). The term "pre-di abet es” PCI/HPh@0OSYITAT t i ONn
wherein an individual is pre-disposed to the devel opnment of type 2

di abetes. Pre-di abetes extends the def-Bhition of inpaired glucose tol erance
to include individuals with a fasting bl ood glucose within the high nornal
range rd&@mﬂgi RL:SF()J6 clBoroWl-(gSﬂucﬁb 2arheth§ﬂ pmygst 40033-352)- 143 il dgpaniH-
fasting (ﬁperlnsu i ne insulin concentratlon) The

sci ent ¢ éﬁd@n%hpﬁrédmﬂa?sﬁéllﬂbﬁwpaém wltﬂ%@olwr(éh@ﬁésé%sl 8%9- a seri ous

heal t h t t 6. S uink! Yohae Prevention
or Del aH m?@%??/%ébﬁd‘gg %lgclfztﬁszgaitl? [;(g/{]ﬁtﬁ @hg%@(?te AHE?I%&I’] gaabet es

Associ ation and the National Institute of Di abetes and Digestive and Kidney
D semses (D abetes Care 2002; 25 74Ekdhﬂﬂk33lndividuals likely to have
insulin resistance are those have two or_npre of the follow n

attribut %@parfslolbvfemsémamte&/zcﬁse@ero Pyhipphen-Joylgrsthyenes drdghydey-indol-2-one
hyperlipi dem a, 4) one or nore 1st degree relative with a diagnosis of |IGT
or |FG or type 2 diabetes. Insulin resistance can be confirnmed in these

i ndi viduals by calculating the HOMA-1 Bsscore. For the purpose of this
invention, insulin resistance is defifed/as the clinical condition in which
an individual has a HOVA-IR score > 4.0 8t a HOVA-IR score above the upper
limt of normal as defined for the |ghoratory performng the glucose and
insulin assays. The term"type 2 di EEBes —ios defined as the condition in
whi ch a subject has a fasting bl ogdrglkéitese or serum gl ucose concentration
greater than 125 ng/dL (6.94 nmol/L). Thé measurement of bl ood gl ucose
values is a standard procedureyi mRdNer) analysis. If a glucose
tol erance test is carried outq\/I ﬂ%ﬁgFZoggéugar l evel of a diabetic wll be
in Hkcess of 200 ng of glucose per dl _ (1 1. 1 muol/I) of plasna 2 hours

after Iu ose ave en taken gn a ty sto | uc

Fol or abe Tl e G R s B R B T b BRIl €l 13.9ER0° bt ng
tested Atftﬁtvasll%aé@d mrﬁthtﬁphtae%tfwagalaa@dw@ 0b Ingpot 1SH@ o) (a\{@ﬂlcut) and ecor ded
|nned|ately before taking the glucose and 1 and hours after taking it. In

a heal tpmﬁflsiu@j (éd8,mlt.hid . Hmowd) mug%thamétxegweE%ﬁehtoakﬁn@wtphen ghilmodwloni1 | be
bet wee er han 200 nmg per dl _ 1 hour
after paﬁ amp n&%ﬁ?@dggs%ﬁﬁbp%§g@, %R% zzA%er dl _ after 2 hours. If
aftey 2 hours the value is between 140 and 200 ng, this is regarded as
abnormal glucose tolerance. The term"late stage type 2 diabetes nellitus”
includes patients with a secondary Bxamapkedd ure, indication for insulin

t her ap 1 ngd e cu I )
i bt 1S ARCu R B e o R e B R PR e
refers to the product of a nosnrlenglicatidcergbytyhtstan of t he haenogl obin B
chain. Its determnation is well known to one skilled in the art. In
nonitoring the treatnent of diabetes nellitus the HbAlc value is of
exceptional inportance. As its productiQn depends essentially on the bl ood
sugar level and the life of the erythrfpcytes, the HbAlc in the sense of a
"bl ood sugar nenory" reflects the averag& bl ood sugar |evels of the
precedi ng 4-6 weeks. Di abetic patient ose HbAIc val ue is consistently
wel | adjusted by intensive diabetes pt (i.e. < 6.5 %of the total
haenogl obin in the sanple), are si ntly better prot ected agai nst
di abetic m croangi opathy. For exanplegggfkiprn1n on its own achieves an
aveiage i nprovenent in the HbAl c val 9n the diabetic of the order of 1.0
>S5 % This reduction of the HbAl C value is not sufficient in al
diabetics to achi eve the desikMeW. Bar.get CrséngdNO;S< 6.5 % and preferably < 6
% HbAlc. The term"insufficient glycemc control” or "inadequate glycemc

control"™ in the scope of the present invention neans a condition wherein
pati entyg a%‘i'é%t‘ﬂex"&t?ﬁ 16+ 262hdBR1RAN e n/ExdrﬂplQQrEJfH'cﬂfor@'@q}{r% Kexps % even
nore preferably above 7.5 % especially above % 8 bol i c

syndr omithethgleso 1 Sadihpdio“isgoiel-ome(2¢ g, (9\1\117emmw$)edas naacttbdawttb |dt aext-bur[yl-

nmet abol i.c di sorder al so | e abolic. s is a syndrone
corat el faria T FRluERy Bl eGSR it aakeonen DE.

et al. Am J Epidem ol 2002; 156: 1070-7). According to the ATP 111/ NCEP

gui del i nes (Executive Summary of the Third Report of the National

Chol esterol Education Program (NCEP) Expert Panel on Detection, Eval uation,

and Treatnment of Hi gh Blood Cholesterol in Adults (Adult Treatnent Panel

[11) JAMA: Journal of the Anmerican Medical Association (2001 )
285 2486 2497) , dlagn05|s of t he netabollc syndrone is made when three or

M s 11 = . . AL 1 I



men, and > 35 inches or 94 cmin wonen; or with regard to a Japanese
ethnicity or Japanese patients defined as waist circunference 85 cmin nen
and 90 cwoizoivwom@n; 2. Triglycerides: 150 ng/dL 3. HDecthwh@serst < 40
ng/dL in nen 4. Blood pressure 130/85 mmHg (SBP 130 or DBP 85) 5.
Fasting bl ood glucose 100 ng/dL The NBEP definitions have been vali dated
(Laaksonen DE, et al. AmJ Epidem ol. (2002) 156:1070-7). Triglycerides and
HDL chaliggdrefmethahditd giee Efzaedhmzad@%-ﬂﬁomhar yrtirﬂwq:lemesz aadsiieb-mRbkods in
medi cal anal ysis and are described for exanple in Thomas L (Editor): "Labor
und Di &8ve3eic acrdfepobutyl oyksr pag yeiave polikyasld: AP0 4ﬁr)ankf urt/Main, 2000.
According to a conmmonly used definition, hypertension is dlagnosed if the
systolic blood pressure (SBP) exceeEslﬁ %glue of 140 mm Hg and diastolic

bl ood pressure (DBP) exceeds a val ue*o If a patient is suffering
f r ors manpPiepsiatich ab@temedihite racanit (ZRE BR, 4'SCOTHEN 6edicﬁlhr®t-2’t-d§eﬂtﬁay@t2%étﬁylbl ood
pressure be reduced to a | evel bel ow 130 nn1k? and t he dlastollc bl ood
pressure be | dASPE4-6thiphersdad) spasoRI-indede-d&f PHctidBirE 28 (1RO new onset
di abetes after transplantation) and PTMS (posttranspl ant netabolic
syndrone) follow closely that of the American D abetes Association

di agnostic criteria for type 2 di eresy and that of the International

Di abet es Federation (IDF) and theqAll -art Associ ati on/ Nati onal

Heart, Lung, and Blood Institute, Tofrt abollc syndronme. NOCDAT and/ or
PTMS are associated with an incre ' ofrem croand nacrovascul ar

di sease and events, graft reject] fection, and death. A nunber of

predi ctors have been identified as pot'énti al risk factors related to NODAT
and/ or PTMS including a highgf wagesay @Lgnﬁg¥@§tbsnale gender, the
pre-transpl ant body nmass index, pretransp an i abetes, and

i mfhosuppression. The term' gestatlonal di abet es" (di abetes of pregnancy)

d t f f.th bet d I [ |1
ceases naamintaiapdf ARfeERet LRt FrmeRd, & o e dnerad PEar Sgnosnd
by a sgigent lage-tz@salhymbqhddlé-lc@mdxgﬁc Qi t&ﬁbﬁ@%&tér']ﬂep%’fécﬁn@ﬁ y ws of
pr egnanc i s usual a S|nE¥e test in which the bl ood sugar IeveI

Peasur b 6ramabavasarac heorol 4o v o geptyt-Sg Silsoryerasa: |
this 1 ey / atipn e i na
confir rrg% #%tﬁglrer%es rg%ﬁnal hed 9%1 S anﬁj taﬁleﬁuégesngt o d:vlylél?]ge OPoatCE&f am&:
exanpl enmChla)r&ﬁetgalw‘to@&msamc‘(mm BR; ms, bmesw dl@Elﬂtan -Geneire - @emgndl tion
of high serumtotal urate |levels. In human bl ood, uric acid concentrations
bet wee®hand)-fyithorhen3-yh spirpdbl-mdp leahd -pipgrigige 2.6 (A H)-diegg apaapiiey selid
con5|dq réygh gy the American Medical Association. H gh serumtotal
urate Ieve?s nyperurlcenla are often associated with several nal adies.
For exanple, high serumtotal urate levels can lead to a type of arthritis
in the joints kown as gout. Cout iSEﬁnﬁpmqmtion created by a build up of
nmonosodi um urate or uric _acid cr |s on the articular cartilage

f
joiits, PenasHen ahweenic@dhdRh§- i%%@eréS @ﬂer%%rr@tlésml@wlbé n@bﬁpg%tﬁ?aﬁs of
total urate Ievel§ 3,dhe50§J %?qﬁ&ﬁ@gg g &gﬂqg?gi%yaﬁ&g or uric acid

on these tissues provo Iannator ctio ese tissues.
Saturation | evels of uric aC|d in rlneonay result inkidney stone formation

when the uric acid or urate cryst N he ki dney. Additionally, high
serumtotal urate levels are often a .\QE! with the so-called netabolic
e and hypertension. The term

syndrone i ncl udi ng cardi ovascul arf dis

"hyponatrem a" denotes a conditi p05|t|ve bal ance of water with or
wi thout a deficit of sodium which is Yecognized when the plasma sodi um
falls below the level of 135 mm /L. Hyponatrem a is a condition which can
occur in isolation in individuals that overconsune water; however, nore
often hyponatrema is a conpMy¥at43891loCbbdilE™ROSh or ot her underlying

condition.that.|ea i m.nj.she xcretLo ,0f er ., ,

ry b adP ETIHL LG (o o ARG L ETHBrS SwiTCOR: O e n® e fior ma

t oni Ci tychiro€X (5 3RBLd- erﬁéth}fl \gkﬂylﬁ-al’ km@%@mﬂm@@‘mﬁd&@ 83 ?H)%rlﬁfﬁe

retenti on of excess water. intoxication is a potential y fata

di st ur BenedDrdons i Bxempie 3 6h3 gT4:pd @@imol)svﬁq)h@m;i with WELem tohcak focgive on

includ ) | r J2 inhibitor"
int heef\s%%%g???g 3\@% Ellllgllg’eznt ﬁ@%ﬁ% %%ﬂ?'ﬂﬁle% IOPhGS 305(}?1?%. n particul ar

to a gl ucopyranosyl - derlvatlve, i.e. conpound haV|ng a

gl ucopyranosyl -noi ety, which shows an inhibitory effect on the

sodi um gl ucose transporter 2 (SG.T2), in particular the human SAT2. The

inhibitory effect on hSAT2 neasured as 1 C50 is prerably bel ow




1000 nM even nore preferably bel ow 100 nM nost preferably bel ow 50 nM

| C50 val ues of SG.T2 inhibitors are usually above 0.01 nM or even equal to
or above WODRoro946BRe i nhi bitory effect on hSGT2 can bePdetEPRom0NSTSDY

met hods known in the literature, in particular as described in the
appl i cation WO 2005/092877 or WD 2007/-8%361 0 (pages 23/24), which are

i ncorporated herein by reference inits entirety. The term"SG.T2

i nhi bi tdétiydré¥p&o[ D idoles®E S’ (21H)-phrirsesi{ iadibye accaploatiotid $¥idlé 80 Ay eof ,
hydrat es and sol vates thereof, including the respective crystalline forns.
The t erdV®)DPPI vV |nh|b|tor in the scope of the present invention relates to
a conpqﬂﬂq ;ﬂ@@ tidyl

pepti dase F . Suc E ﬁ?%?ﬁ@htp$%ﬁ?§5%§%}%é@?ﬁ§?20§§%¥€gégg§ﬁfhe | C50

val ue. A DPPIV inh|b|tor preferably exhibits an I C50 val ue bel ow 10000 nM
preferably bel ow 1000 nM Certain DPPIV | hibitors exhibit an 1C50 val ue
bel ow 100 nM or even < 50 nM | C50EXAIRES70f DPPIV inhibitors are usual |y
above 0. GlemMtiodofSMeMnIRRY 8/2 6Jhb-30R/RIdY)- B%%&ehé-lwlhymllﬁs?& hpRl ogi ¢
and non-bi ol ogic, in particular non-peptidic conpounds. The inhibitory
effect on DPPIV can be determ ned by nmethods known in the literature, in
particular as described in the applicatjon W 02/068420 or WO 2004/018468
(page 34), which are incorporated hergriy by reference in its entirety. The
term DPPIV inhibitor"” also conprises pharmaceutically acceptable salts
t hereof, hydrates and solvates t her eof Vncluding t he respective
crystalline forns. The terns "treat "treating" conprise
therapeutic treatnment of patients val ready devel oped said condition,
in particular in manifest form Ther apeut'i ¢ treatnent may be synptomatic
treatment in order to relieve yh¢y S¥pRYHANFHA D&be specific indication or
causal treatnent in order to reverse or partially reverse the conditions of
t hel@ ndi cation or to stop or slow down progreSS|on of the dlsease Thus t he

conposi.ti ons and t hods t.he re ent. i nve na r i nstance
o T hethpdtitn Smda: haft molher GoBiET GEHTRE feb RBoRukinGl P55 10 miph
therapXAhiP@aéﬁhaEdwﬂmQﬂ&Mh@ﬁkkﬁﬁkhMS&M@@HHﬁﬁmuﬂ)GM§M&ﬁ%h&§hkﬁdthﬁq8ng
and "preventing" are used |nterchangeably nd conprise a treatnent of

pat i entsL.altl.3 mgiol} o rerihasiobpy @ive Et?dﬁtqhtmoﬁepwtd@nétvlmetﬁlelemyéf%dleydmﬁuéo1 -2-
reduci n Ld risk |on of the Figures The Figure 1 shows the
glucose%eégu %@“NSMKﬁéhﬁggggg I'n Zucker rats to which an SG.T2 i nhibitor
(A)15a DPPIV inhibitor (B), netformn (Met) and conbi nations ther eof

(A+Met, B+Met, A+B, A+B+Met) were adnlnlstered Det ai | ed Description The
aspects according to the present i nEPE8 in particular the

phar mac "@Eﬁg rs,
DPPI V |ﬁﬁ#glté?§9aﬁgﬁk /gn I gtgggéégnts 3%5 %ﬁg?@t g@ﬁﬁ%@g%g and
herei nafter. In the nethods andaxrybs aad cat-tutyhestte this invention a third
antidi abetic agent is optionally admnistered, i.e. the SGT2 inhibitor and
the DPPIV inhibitor are adm nistered in conbination with a third
anti di abetic agent or without a third tidiabetic agent. Preferably in the
met hods and uses according to this infenyion the SGLT2 inhibitor and the
DPPIV inhibitor are adm nistered in c nation with a third antidi abetic
agent. Preferably the SGT2 inhibitor is/elected fromthe group G 1

consi sting of dapagliflozin, canagli atigliflozin, renogliflozin,
sergliflozin and gl ucopyranosyl - sub benzene derivatives of the
formula (l1)wherein Rl denotes O, ‘et hy! o, cyano; R2 denotes H, nethyl,

met hoxy or hydroxy and R3 denotes eth ocyclopropyl et hynyl, et hoxy,

(T™2@ et r ahydr of uran- 3-yl oxy or (S)- tetrahydrofuran 3- yl oxy; or a prodrug
of one of the beforenentionedpﬁgt 6leih| Conpounds of the formula
(1) and nethods of their synthesi §%are 5%??%%8 for exanple in the
foll ow ng patent applications: WO 2005/092877 MD 2006/ 1 17360, WO 2006/1

17359, WO 2006/ 120208, WD 2006 007/ 2007/ 093610, WO
2008/ oéeefnafnm%erstpdhﬁsmé #Sqr e é cbfy h§§‘§f¥p¥§’ﬂ]€§t$1 ut ed
benzeng gl 1ALl vedinpdroliio 11062 '996 ol Abd ek A8 gl 0L of the
substituents are preferred. Preferably Rl enotes chl oro or cyano

parj cuﬂllcatrbomlatec(ad4 g ef/emmbl) yARRIicH p nod dlitHethplapfieomipidyneR34 degion es et hyI :
cycl opropyl, ethynyl, (T~-tetrahydrofuran-3-yloxy or (S)-

tetrahydrof uran-3-yl oxy. Even nore preferably R3 denotes cycl opropyl,

et hynyl, (R)-




tetrahydrof uran-3-yl oxy or (SJ-tetrahydrofuran-3-yloxy. Mdst preferably R3
denotes ethynyl, (T~-tetrahydrofuran-3-yloxy or

(SJ-tetr ahvpdnfoou@n- 3-yl oxy. Preferred gl ucopyranosyl - seb3tEPeubasi7BEnZzene
derivatives of the fornmula (I) are selected fromthe group of conpounds
(1.1 ) to (1.1 1) :3, 3' -SPIRO NDOLI N®NE DERI VATI VES AS ANTI CANCER AGENTS
The present invention relates to anal ogues of spiroindolinones having the
f or mul aidhl@bomathahaton@eeBA-6ahloyo-acnepi-phli¢insay incttiyl@pt BB ditgdanindokerei n X
Y, R, R2 are as herein described. The conpounds have utility as

ant i pr GPIbPEY R fi%t%@ﬁi’]s“teé%éé’?léﬂ"}’ §f°hda(sY1@1Flt ? eafltep- agents. Background of
the I nvention p53 is a tunor suppresser proteln that plays a central role
in protection agai nst devel opnent QE C n@ It guards cellular integrity
and prevents the propagation of pernane% Iy damaged cl ones of cells by the
i nduct i OPrephragoOuf itcdmeéiate racendp OQPROSRS4’SA’ S)rﬁe 6nmblﬂcﬂ¢L:a’L(5Lmbﬁ2 pé&Byi-s a
transcription factor that can activate a panel enes |an|cated in the
regul ation of &BMYDeyciperiding- alaém{éﬁsmd%ls@ 3 spiper, pfg@fér% 6’¢Hi)-digye| e

i nhibitor which is tightly regulated by MDW at the cellular |evel. NDW
and p53 form a feedback control |oop. MDM2 can bind p53 and inhibit its

ability to transactivate p53- regu eg genes. In addition, NMDM2 nedi ates
t he ubi qui tindependent degradati )

8353 can activate the expression
of the MDM2 gene, thus raising th\‘ evel of MDMR protein. This
f eedback control |oop insures that and p53 are kept at a | ow
level in normal proliferating cel MDMVE s al so a cofactor for E2F, which
plays a central role in cell cycle regllation. The ratio of MDM2 to p53
(E2F) is dysregulated in manyqanegy s Glggegtly, occurring nol ecul ar
defects in the pl 61 NK4/ pl 9ARF | ocus, for ins ance, have been shown to

af fHct MDMR protein degradatlon Inh|b|t|on of MDME- p53 interaction in

U 55, gt ! € BEORIRRER S, BTG RD O3 B

novel 3pREAACH-DS-EiBAEBLIndd18 aRYbAS1iS il h&t-BO§NESerPrepaicCiMHNaRMld 981(0/@4 h
abr oad sBectrun1of ot her antitunor therapies. The feasibility of this

st r at ey 219dsnpel ivas reagtedbyith rehlose 1 df- fhlpfcr sredibylibenysHametalsibyosy 8- f or

i nhibition e antlb nti.sens

ol i qonde o bR b ATD & Cati FHAOBOR fin Bl 3R0E e pagerc

bi nth nacidag |dwh1@5m9&3n@f¢dgla@faicmtce(s E3R, defesnshesito-ticanss-2t-pi-flosrodf-nepsld n
A, suggestl ant agoni sts mght have effects in p53 nutant cells.
A seri dbepfD- gp(pryaidﬁu%rwi)rﬁ@ﬁ@[ ingateatyd nP@?@dIB?] %/@WHPrésonﬁlaé% vellesy yolisken
d'SC'Oi?gfﬁQ i n Chem Soc, 2005, 127, 10130 and also in

US- 2007- i 34F A bubl i shed Septenber 13, 2007. The present invention
provi des spiroindolinone derivatives which are small nol ecul e i nhibitors of
t he MDMR2-p53 interaction. In ceII-fEﬁﬁnpmdocell-based assays conpounds of
the resent invention are shown to inhibit the interaction prote

a Tpsmratiqeofyagnie 62 R ckrhloras e@ %%Ogagﬁsmefthbfbgléerwarﬂpdam%mcﬁeﬁ%ﬂs,é r‘at e
h t t t t 53 | d
{"3°a§2hfmi Chon of Moy hGHRASHARAL ORNORS-pSURE- I (Dl YR Bre and

cell cycle arrest in A and & phase, resulting in potent antiproliferative
activity against wild-type p53 cells ingvitro. In contrast, these
activities were not observed in qanger_fLells with nmutant p53 at conparabl e
conmpound concentrations. Therefors 4 ity of MDMR2 antagonists is
likely linked to its mechani sm of 8&se conpounds can be potent and
sel ective anticancer agents. Detai rlpflon of the Invention The
present invention relates to spﬁ¥0|ndom|nones of the fornmula whereinX is
selected fromthe group consisting of hydrogen, hal ogen, cyano, nitro,

et hynyl, cyclopropyl, nethyl, ethyl, isopropyl, nethoxy and vinyl, Y is
hydspgen, hydroxyl, or quorlp@WzE@;gs(gggﬁgﬁs@(fronlthe group consisting
of | ower al kenyl, substituted | ower al keny aryl, substituted aryl,

het eroaryl, substituted heteroaryl cycl oal kenyl and substituted

| oal keny| f t g R TA
cubst: 1l QR dpE Rl d%ﬁ%@?ﬁ“ﬂ%?é@d%&ﬁ@f%%ﬁﬁw RetRrbSyires 6
subst | wwmomei(srfm@y&henetﬁwﬂmaﬁmnyﬂyrmﬁusissﬂlﬁ@ampﬂwowg baaleapmk)-or a

pharnmaceutical |y acceptable salt or ‘ester thereo Preferred are conpounds
of for it 6lH)-dend mdExamplesdbhes CH maodiveuicatedsvidhBiy adoluendigl givq |

wher ei n




X is selected fromthe group consisting of hydrogen, hal ogen, cyano, nitro,
et hynyl, cycl opropyl, nethyl, ethyl, isopropyl, nethoxy, and vinyl, Y is
hydr ogen,wbydromeyd22 or fluorine, Rl is selected from t heCymEpra@oosITST St i ng
of | ower al kenyl, substituted |ower al kenyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, cyg8foal kenyl and substituted
cycl oal kenyl and R2 is selected fromthe group consisting of aryl,

substi traudeadc &1 Rl&R)l?&t:lﬂbﬁaI ’ydsrﬂwd#@&tmétuppphdﬁgt)m’prrydmshﬁb&r gtycl e,
substituted heterocycle cl oal ken substituted iﬁcloalken

phar na@éltﬂdf%%lfp@fhéf@@}?r%%l( Hamridige ﬁ/ @rH)rqH@taee%ﬁfaWhﬂm @r(Yﬁléﬂ@mged%)e
q%@ Y , R2
gagg?rtute E i@%ﬂ?bg¥hgh st??ﬁge erogEbggﬁ??ﬂsgae sdﬂgtltuted pL:nsl or

substituted heteroaryl sel ected fron1group consisting of:-Aand R is
selexted fromthe group consisting E&adqmaaﬂ al kenyl , substituted | ower
al kenyl, aryl, substituted aryl, heteroarg substltuted heteroaryl
cycloalkenylIﬁﬁ@“@ﬁﬁ@iﬂ@ﬁﬂ@ﬂ“@?éﬂ%@?@éﬁyﬁ/BﬁoéWHWd?ﬁ@@éhb@ﬁ%‘kby%kceptable
salt or ester thereof. Mst preferred conpounds are those of the formula:
racemc
(2'R,3R)-6-ch|oro-4'-(3-ch|oro-phenyl):ﬁii§5-fluoro-2-nethy|-phenyl)-r,3'-
]

di hydrospiro[ 3H i ndol e-3, 3" (2' H) - pyri di 2,6 (I H-dione; chira
(2' R, 3R -6-chl oro-4'-(3-chl oro-phenyl )¢ 2= (5-fi uoro-2-net hyl - phenyl ) -

, 3" - dihydrospiro[3Hindole-3,3 (2 yridine]-2,6'(|kb-dione; racemc
(2'R,3R) 6-chl oro-4'-(3-chl oro- phenyl -(5-fluoro-2-nethyl - phenyl ) -5-hydr
oxyl "', dlhydrosplro[SkklndoIe 3,3 (R"H-pyridine]-2,6" (I H)-dione;

racemc (2 R,

3R) - 6-chl oro-4'-(3-chl or o- phenyW)w2334. b+ chiloLm;2- (t et r ahydr o- pyr an- 4-
ylogﬁz phenyl]-r, 3" -di hydrospi ro[ 3H i ndol e-3, 3" -pyridi ne]-2,6" (I H)-dione;
rac c (2R

3R) - 6- gl gk I t (8-
quoroqg eny %rm&@mﬁgtﬁg F%?%fg&%§¥g Jﬁé&gg §KX§§?§%' ?ﬁgﬁ% (éd? di one;
racem an@l) EAldrlch) reacted with rnethanesulfomc a01d tetrahydropyran-4-yl ester (4 g, 22 mmol)

3R) - 6-chl chl oro-2-(2 drox oxy) - phenyl ] -4' - (5-f| uor o- 2-
met hy! aﬁﬂ%ﬁ@@y i kgﬂ ﬁba#f%&@g% Qeih § tra‘@gfﬂ%/ AVREB08Y K| H) - di one;
racem GefldRhydfds £ éli&kx%@ld‘meﬂ%qhé %%Phenyl )-2' -isopropenyl -

, 3" -di hydr ospi ro[ 3H ndol e- 3,3 - pyfidine]-2,6' (I H-dione; racemc
(ZiE:N% 6- chl oro-4' - (3-chl oro-phenyl )-5-fluoro-2'-(5-fluoro-2-nethyl - pheny
L;ceL103 - di hydr ospi r o[ 3H i ndol e- 3:§Xg§ r%zpyrldlne] 2,6 (I H-dione;

(2' R 3R) - Grepirticrod’ mt%l'e:médléi@ﬂ%%rmtﬁylbd@hWJ&y&o Iiyffeﬁf ARtokyY phedyl B3

di hydrospi ro[ 3Hindol e-3,3" (2' H -pyridine]-2,6" (I di one; racem’'c

(2'R 3R -6-chloro-2'-(5- fIGﬁﬁ@ﬂwhﬂﬁ@ﬁwﬂﬂpﬁéﬁ&bwﬂdwnqth|ophen 3-yl)-I" ' -
di hydrospiro[3Hindole-3,3 (2'H)-pyridine]-2,6"(lH)-dione;racemc
(2'R,3R)-6-ch|oro-2'-(5-f|uoro-2-nethy|-pheny|)-4'-(pyridin-3-y|)-P,

di hydrospi ro[ 3Hi ndol e-3, 3" (2' H) - pyricdi ne]-2,6' (I H -dione; racemc (2'R,
3R)-6-ch|oro-4'-(3-ch|oro-pheny|)-2'JﬁgDWQdO-Z-(tetrahydro-pyran-4-y|oxy)-
phenyl ] -r, 3" -di hydrospi ro[ 3Hi ndol e-3,3' -pyridine]-2,6' (| H-dione;, racemc
(2'R,

SR) 6- chl oro-4' - (3-chl oro- phenyl) - 2; ° nyl - 2- (t et rahydr o- pyr an- 4-

%%3 phenyl]-r, 3" - dlhydrosp|r0[3 I , 3" -pyridine]-2,6" (I H)-dione;
rac

c (2'S,
3R) - 6-chl oro-4'-(3-chl oro- phany)472' 82 thgggﬁmtkgr(tetrahydro pyr an- 4-
yl oxy) - phenyl ] -r, 3" - di hydrospi ro[ 3Hi ndol e- 3, 3' - pyri di ne] - 2, 6' (1 H) - di one;
racemc

(2R 3 -chlor.o-4' - ( orfura %?y% uor o- thylph
iyl - Tha T o SRR RO T SR s Rt b PPt B
r acem' G®enzaldehyde (6.97 g, 21 mmol) was reacted with 1,1,1,3,3,3-hexamethyldisilazane (4.38 mL, 21

'R 3R) - 6- chForo 4' - (cycl opent-1-enyl)-2'-(5- f1 uor o- 2- nmet hyl - phenyl )-r, 3" -

h%/%lr é%fﬁPlﬁd[ Byl litigme 2P Wt B2 pf. %)k/mml)ng}mqthﬁlsv(lylﬂﬁlodidérﬁ%%ﬂ&ﬂdé@m (2'S,
38) 6- ) ybh7 &ha 1-

(5 ]ﬁ{’étg?lgtn%n_ n(g h h;ﬂ%ﬁ?}% §1)_21n|a cﬂ[o(?&(é/c%%}’l RRBY:be t2'. f?ltnﬂ, b7 3(%) gl%‘&'ﬁ){é

, 3" -di hydrospi ro[ 3H i ndol e-3,3" -pyridine]-2,6" (I H-dione. In the
specification where indicated the various groups may be substituted by 1-5
or, preferably, 1-3 substituents independently selected fromthe group
consi sting of |ower alkyl, |ower-alkenyl, |ower-alkynyl,
di oxo-1 ower-al kyl ene (form ng e.g. a benzodi oxyl group), hal ogen, hydroxy,
CN, CF3, NH , N(H, Iomer-alkyl) N(Iomer aIkyI)2 anlnocarbonyl carboxy,



| ower - al kyl car bonyl oxy, | ower-al koxycarbonyl, | ower-al kyl -carbonyl -
fluoro-Iower-al kyl, fluoro-Iower-al koxy,

| ower - al kweyomabaayl - | ower - al koxy, car boxy-| ower - al kox PCTERRD@OBYET ower -
al koxy, hydroxy-I| ower-al koxy, NH2-I|ower-al koxy, N(H,

| ower - al kyl ) -1 ower - al koxy, N(Iower-al ky6-) 2-1ower - al koxy,

benzyl oxy- | ower - al koxy, nono- or di-lower al kyl substituted am no-sulfonyl
and | oweshi@okiy[5-itkdbeh 2c@dirad pdroQiyed-y- yhﬁcbeéﬁyil} gdlettly shiyhal Dgen ], 3hydr oxy,
NH2, N&@ | ower -al kyl ) or N(I ower-al ky ... Preferred substituents for the
aryl, fetadicaaayp yalrkafv Hé@e"?ﬂé@;?%dr @Wh@r@t %FPIéWW&P‘é‘g@ﬁ or| EicatiNc oxy, | ower

al kyl and am no. If alkyl, alkenyl, alkynyl or simlar groups are |inked
with both ends to the sane noiety, cyclic structures may result, where two
hydrogens of said noiety are bei ng Eephpledd by the two ends of the alkyl,

alke al kyn or 5| | ar group, thus t , ctures, uch
%n et Pafmaﬁ%wﬁﬁé AR iz ’Eﬁcg@kﬁ 2. égirﬁoi 0 %ﬁ‘g dwél% fi-ﬁlv oro- gy y-

Strai ghts_igfo-R t@@mfaﬁo ?ﬁ%m féﬁﬂtﬁ{eﬁﬁ] le%[gmhaae-sgf PIpSids lzrkg(lfﬂ)odi'fbﬁe to

about 2 carbon atons. I n certain enbodi nents, alk tituents may be

| ower al kyl substituents. The term "l ower aIkyI refers to al kyl groups

having from1l to 8 carbon atons, and in certain enbodinents from1l to 4
carbon atons. Exanples of al kyl groups ificNude, but are not limted to,

met hyl , ethyl, n-propyl, i-propylCI n- butyl / s-butyl, t-butyl, n-pentyl, and

s-pentyl. As used herein, "cyclaga " intended to refer to any stable

nonocyclic or polycyclic systen1gﬂmc C s of carbon atons only, any

ring of which being saturated, amd tRe ta cycl oal kenyl ™ is intended to
cli ystem whi ch consists of

refer to any stable nDnocycIic or iy
carbon atonms only, wth at |east yng thereof being partially
unsat urated. Exanpl es of cycl o0&l kyl's mnclude but are not limted to,

cycl opropyl, cyclobutyl, cyclopentyl cl ohexyl , cycl oheptyl, adamantyl,
cycl ooctyl, bicycloal kyls, i H\‘!iwd@% 79o|(>c( 1@@&%@9&5 such as

[ 2. % 2] bi cycl ooct ane or [3.3.0]b|cyclooctane, bi cycl ononanes such as

[4. 3. 0] bicycl ononane, and bi cycl odecanes such as [4. 4. 0] bi cycl odecane
(decal ilmh mamnerspintlar tochpowthdd .degordrp ireExafple e IldAitk@ngros3-(chlome, but are

t linted t | . |.oh . T " al kenyl." d
ner ol n Bt i EHEe B Rl S BRSBTS A a5
hydrocgrlpon, g%@%&@%@ké&b@a v@ﬂﬁ4 IRBRI-€.[Dosys- m@trmgmwgyl%nmyl%xy)%@h?uabl y

2 to 6 carbon atoms. ﬁg es of such ' alkeny group" are vinyl (ethenyl),
al lyl, 3rt§mmtl@ﬂ@hwy-21azaﬂ petagicne 2 lnmmiey)|in Itolmrt@pém treated b\uthetﬁﬁluoroac%mt enyl

3-but en en tLen e ent enyl ,

3- pfeg}u eﬁﬁ o %%P%ﬁoré?l tha %ﬁe]{aﬁyrpngpe’r%t er‘]‘y? Rkl %e@ glﬁh O“’% 8“18 enyf)‘

3- hexernyl[s- 1@doh%@ﬁ¥ﬁyd%1§yﬁnmegﬁl@ﬂy)Lpheﬁ9@ spm[m{-mhwm pip&idisg R, dsrene) n nmeans
an unsaturated straight-chain or branched aliphatic hydrocarbon group

cont ai iy asaectow P S%ﬁhi%%d,ﬁéé?ng 2 to 6, preferably 2 to 4 carbon
atons. Exanpl es of such "al kynyl group"” are ethynyl, 1-propynyl,

2- propynyl, 1-butynyl, 2-butynyl, Sﬁmﬁ%ép%4’ 1-pentyny|, 2-pentyny|,
3-pentynyl, 4-pentynyl, 1-hexynyl, ﬁnyl 3- hexynyl, 4-hexynyl and

5- hEXy nBilepardtiéh &©fatemio 3P BYSR)-6achldtsed- (Bfthloh@-pﬁ@f}il)ﬂi’LHSQB&OJIB(@&lﬁlhﬁrdh@qj}irﬂﬁ,
chlorine, iodine or bromne, preferably fluorine and chlorine."Aryl"™ neans
a nonoval ent , 47y, kwm%]bh3ﬁf@ykmm@0 ﬂ#%ﬁq%3CQV%@@9b¥§d1HWGK@€arbon

radi cal , preferably a 6-10 nmenber aromatic ring system Preferred aryl
groups include, but are not limted to, phenyl, naphthyl, tolyl, and xylyl.
"Heteroaryl" nmeans an aronmatic heterocyclH ring systemcontaining up to
two rings. Preferred heteroaryl ggoups incI de, but are not limted to,
thienyl, furyl, indolyl, pyrrolyl

t hi axol yl, quinolinyl, pyrimdi
of aryl or heteroaryl which are Yie

pyrigli , pyrazinyl, oxazolyl,

i myda. oIe and tetrazolyl In the case

gl 1 ONHi houl d be understood that one
ring may be aryl while the other is hstet" | and both being substituted
or unsubstituted. "Heterocycle" EEE >=substi'tuted or unsubstituted 5 to 8
menbered, nono- or bicyclic, arefatfCcNor non-aromati c hydrocarbon, wherein
1 to 3 carbon atons are replaced by a hetero atom sel ected from

ni t rogen, oxygen or sul fur atom Exanples i ncl ude pyrrolidin-2-y|;
pyrrolidin-3-yl; piperidinyl; holin-4-yl and the |ike. "Hetero atonf
meats an atom sel ected from R &Hdﬂs CxHi:kbXY;04al koxyl or |ower al koxy"
refers to any of the above | ower al kyl groups attached to an oxygen atom
Typi cal | ower al koxy groups include nethoxy, ethoxy, isopropoxy or propoxy,
butyl oxy and the like. Further included within the neaning of al koxy are
mul tiple al koxy side chains, e.g. ethoxy ethoxy, nethoxy ethoxy, nethoxy




"Pharmaceutically acceptable,” such as pharnaceutically acceptable carrier,
exci pient, etc., neans pharnmacol ogically acceptable and substantially

non-t oxi cwoaotome4@abj ect to which the particul ar conpouRrdTiEP2@dEBITESt er ed.
"Pharnmaceutically acceptable salt” refers to conventional acid-addition
salts or baseaddition salts that retai-A74¢ he bi ol ogi cal effectiveness and
properties of the conpounds of the present invention and are forned from
sui tabl e non-toxic organic or inorganic acids or organic or inorganic
bases. Sanple acid-addition salts_include those derived fron1inor%gnic

aci ds dJuemasssamyaniodhs meteddlesaipad bEwmmrlc acireceniy th Bi d¥i € SaiSd> -8ul furi c
By _ S i Pved

From oX AR 3hibro BIRTRRINL G RALERG) Bhe) f:A% SR P i sl ve

met hanesddlé-8)37 piracidthe]-863( 1) -daicdin Fumplav (0akg,d). 4 Tintroil owaschiodicdrveiti DBAC d,

bases Sdaf<ss (& BN SSoetr (HB: thok S SSRGS HaTRIa Pt 52 s Sodi urm
and, qt(@e%ﬁyrb%;f)y_@dm%ﬁm-méglgq%gsgﬂ-ﬁmst&@?@@&aﬁﬁ@mbQlH%.ﬁione as a yellow

t et ramet hyl anmoni um hydr oxi em cal nodification of ‘a pharmaceutica
conpoundliq {Yield d0und. 43t a salt is a technique well known to

phar ma { wchem st s, t i d,. i cal ~and. jcal stability,
hygrosgﬁgw§ﬁ%§?"V?g%%%??¥£§8ghgcg3Fﬂﬁ@?ﬁ%&l§%¥@g§§oﬁ%5®tg@ﬁ@tﬁg.g., Ansel
et ah, Pharmaceutical Dosage Forns and Drug Delivery Systens (6th Ed. 1995)
at . 196 and 1456-1457. The conpounds of fornmula | as well as their salts
havi) at | east one asymetric carbonExamople#dd t herefore nay be present as
racem c gi . .f.fer [ . i ' be
a0l at e ST a s i B TG RSt RGP A3 e TGP S TR i o

i ncl udes al pyrsi-grydoiy3pherd]- 1 Thedib adpquridHanddléae, 3ppeEeint -2 Bue b idiohear e
useful in the treatnent or control of cell proliferative disorders, in
parti cul ar oncol ogi cal disorders. These conpounds and formul ati ons
cont ai ni ng said conpounds may be useful iy the treatnent or control of
solid tunmors, such as, for exanplg, breast) colon, lung and prostate
tunors. A therapeutically effectiye ang of a conpound in accordance with
this invention neans an anount ; that is effective to prevent,
alleviate or aneliorate synptons or prolong the survival of the
subj ect being treated. Determ natieq.§ N\erapeutically effective anount
is wthin the skill in the art. EtcapeuNycal |y effective anount or
dosage of a conpound according 9o hi8 invention can vary within w de
limts and nay be determned jn nper. knag in the art. Such dosage w ||
be atj usted to the individualh#gﬁégiéﬁeéﬂghﬁ 2N particul ar case

i ncl udi ng the specific conpound(s) being adm ni stered, the route of

adm ni stration, the condition being treated, as well as the patient being
t r eat ed) sdlntigerferedmic (R, BB, 47 6’95’ drdithloro-paBesii@paihcad? i Btadatd-on t o

adul t s, wei ghi appr.oxi mat el 0 , dai l.y. do of,. ab 1 to
Sbout 1508RGr ERieROBp e Mo Tatislime B o5 Piridiatroq Figbuicns 1L soli e
appr opmhb g prépatddah Gatpr Mﬁﬁ%hlé}drﬂwlﬂ}}%dﬁ@etl@ﬁf&ﬁﬁﬁﬂd%%m Wl £Rfgd. The
daily dosage can be adm nistered as a single dose or in divided doses, or
for2 aﬁ@ﬁl@%ﬂ@ﬂlyb@mwrm(ﬂééigohé o b ldseehgyi Gud 43 mg) B richuangstrictiy lagiion .

For mul afi f e t.1nv i I n I: e for oral,
nasal,%@gg?@aﬁL%%ﬂ%vﬁgﬁggﬂgﬁ%gg%ﬂkﬁggfgBﬁ##gﬁgﬁgg%ggiﬁgéﬁﬁéhginaI and/ or
par ent elicillorabigitipisink Bthbphine) pellddimil) €8 1 eng Oy w0l €Rirenf Wys fklc hes it ed
inunit dosage formand may be prepared by any met hods well known in the
art of TpAsHPREEYtureTHEs hastndritt 881 Canderitrogryrfant @ min- whhcisagtion BEIEBNEP ned with
a carrier,. r upon
he oSt SEREEbech QB AEHEEHR ShERIRe SRR @ W SR P R P
The2anwwite, dicdanter WizSOhgareldomnéntratndde o clanrebiduc oabadded mdthdnob(Tal) hed

material to ce a sjngle sage formwl | nerally be tha nt of a
f or nul &9¢°QP ?\fa?)q% Foel}lﬁl‘?n @Qﬁp%ﬂ‘?rg EREP o été%g‘gattrﬁ%?lé Eﬁrﬁ%‘reeéﬂf gg“v) .Hlen
Cener alph#itiodbd b&TveONEthPLRArEa RSN &8N The bilaficARRY Mas Wpdratb@NYE tid Qeahout 1

percent to about ninety-nine percent of active ingredient, preferably from
about SaysemeepxtractedapivlutthyDagette dihe organst layare ivercadsimybifigdo mashieduvithl @atesr cent

to abouyt. 30 rcen t hods of prepar.i ng these, tions, or
composittireruR e F st h s R RAG P PR SR B aiaR S - Chshiand of
the present invention with the carrier and, optionally, one or nore
accessory ingredients. In general, the fornul ations are prepared by
uniformy and intimately bringing into association a conpound of the
present invention with liquid carriers, or finely divided solid carriers,
or both, and then, if necessary, shaping the product. Fornulations of the

N o r . o - - s




liquid, or as an oil-in-water or water-in-oil liquid enmulsion, or as an
elixir or syrup, or as pastilles (using an inert base, such as gelatin and
gl yceri n,wonosums@se and acaci a) and/ or as nout h washes pam@preé1e/05i7&e, each
contai ning a predeterm ned amount of a conpound of the present invention as
an active ingredient. A conpound of thé8present invention may al so be
adm ni stered as a bolus, electuary or paste. "Effective anount” neans an
amount phbafl)-2 s[eétheeiliv@cttahydroey@-4-yabty9whah]-0T,3 adigl droksitef 3 Hyinglens of

di sease or prolong the survival of the subject being treated."IC50" refers
to the pdﬁﬁ@éh?ﬁa(tl%aﬁlw ag aygHo W salidk Y ebhibie 3¢ “ui red to inhibit 50% of a

spect s OReed 66l ckl vhlounl CIR AN IDEVTRASHE S {1 Gdl 4188, | S

descri be guent armeceuti ca ceptable ester” refers to a
conventionally esterif ed conmpound of fornula |I having a carboxyl group or
hydroxy group, which esters retain Exanpledoogi cal effectiveness and
properties of the conmpound of formila eaved in vivo (int

| and | h
or gani SHyPAFIoNINE SIS PR @cY:idfe 4&%%?1.%&3’[5@%51@%46(3-5h%hlehenyl)-2’-[g-
e Byt hiHol (o LART oo PR T SHOMEOE T e AT 6t Plight can

readily apparent to those of ordinary skill in the art that conpounds in
formula I-111 can be prepared by substitu%ion of the reagents or agents in
t he general synthesis routes. The startifg\materials are either
commercially avail able or can be nt hes\zéd by wel|-established literature
nmet hods known to those of ordina ®iljffdin the art. Using purification by
chiral chromatography, conpounds .fJor Tr can be obtained as an

optically pure or enriched enanti opgr, e 1 | In general an
appropriately sel ected al dehyde :/1’7\ 2

hexanet hyl di si | am de, chlorotri arky¥siy ane and a chl oroacyl chloride in a
one-pot, multi-steps nmanner to generate 2-aza-1,3-butadiene Il (Schene 1)
andlOver e used as a crude prodddV. 69GHBs dx)HLCLENM .0t hers have reported the
preparation of 2-aza-l, 3-butadienes and their use in aza D els- Al der
reaction to form heterocycle (Ref: Tetrahedron 1995, 11021; J. Am Chem
Soc. 199%he pbdafatiout rhdchiE @b’/ SR, £1St 81) 1N eL Bohlorble -B RN phekya)-¥’-FRloast ed
al dehyde | are either connerC|aIiy avai |l abl e or can be synt hesi zed by

wel | - eSt@drabhsdredpyman-tyht e ) pheryl hsninod Handedets 3Spknending]-U.0M ) rdiage W1 raceni ¢

m xt ure._racem-£ . m xtu SUbstd, ed or . 5. 65di subst it ut ,axi.ndolke 111
starti %‘ R ereqr3:35 Ay Qese’lgtlﬁlehr §’c§oﬁﬁéf§'ﬁg }O§O'gv'g%'lch;]8f0ép%ern Y ?Zeﬁé'rl%d’ 'g'ccor di ng
to 15 t gfcatbyd@o PEtdnotsloxl PphayanplreBH-fndon 3, hepiperidiespRoWi Ny dibne swabst i t ut ed
2-nitro-fluoro or chl orobenzene accordinq to Kraynack, E. A ; Dalgard, J .
E.; Ga@biined asthe sgcondopriogdmes i lost sadidd Yidld8d 5 8§70)7679 - 7682, or EP153818
for S-fiuro- -chlorooxindole. Oxindole Il can be reacted with an
appropriately substituted al dehyde in the presence of base under heated
condition in either a protic sol venExdampgi47e i nternediate 1V. The comonly

used base is either. pyrralidine.or piperidjne. Internediate |V can b
converte r@%ﬁfﬁﬁlﬂ%frﬁg@%&?@a@r%&@&&%%&f@c@ﬁ@ﬁ@%a -FURFOTdIRY) -I%C-_é}dp:ﬁut yl

di cay bonatfy@ddp vl RS Ry pRYEY IR 18 -@hydtosHiomB Ny izdiRad ARHE? 6 (1 B kidRM ne
conbi nes as "t he "base(s). Pnternedlate V can then be reaCted wWith

2-aza-1,3-butadiene Il in toluene or xylene under heating from 110 0Cto
160 0C and anhydrous condition foll owed bi treatment with trifluoro acetic

acid in dichloronmethane at roomtenperatfury to afford a racem ¢ m xture of
si proi ndolinone VI and VI'. Finall{y a ragefm c mxture of VI and VF can be
reacted with |, 8-diazabicyl o[5.4 e/-ene (DBU) in toluene under
heated conditions ( 110 0C) to a m xture of VIl and VII'
(Schene 2). Conpounds VII and VII' S dily resolved into two chiral
enantiomers by chiral SuperFIuidéﬁgiﬁ~ ogr aphy (SFC) or chiral HPLC or
chiral colum chromat ography separafi gn to give the two chiral enantioners
. A further enbodi ment of the present invention relates to a process for
the synthesis of a conpound o¥l.WobthidZa bhls&btNr@i ng t o general schenes 1
to 2. The follow ng exanples and references are provided to aid the
under st andi ng of the present invention, the true scope of which is set

f oris A atoh@nappended tbé alefiddDxasidke i ERmpadal remes (28 it reslisages’,6-
E/Z-6-ch|oro-@-%B-chloro-benzylidene)- 1, 3-di hydro-i ndol - 2-one To_the

i Xt ur @IaHOrg PRI FREY (o ypargA- Yy beny i b-sBiREgphaRK spirol3H-

3-chl or o- benzal dehyde (12.9 g, 92 mmol) (Al drich) in nethanol (109 nlL) was
added pyrrolidine (6.55 g, 92 nmol) (Al drich) dropwi se. The m xture was
then heated at 70 OC for 3 h. After cooled to 4 0C, the




m xture was filtered and resulting precipitate was collected, dried to give
a mxture of E/Z-6- chloro-3-(3-chloro-benzylidene)-I, 3-di hydro-i ndol - 2-one
as a bri gwO29sldes2sol id (Yield 25.2 g, 95 % . Exanpl e PCPmEPpaoasi’on of

i ntermedi ate

E/ Z- 6- chl or o- 3- (3- chl or o- benzyl i dene) -29-0x0- 2, 3- di hydr o-i ndol e- 1-
carboxylic acid tert-butyi ester MW 390.27 C20H 7C 2NO3 To a sol ution of
E/ Z- 6- ¢idod¢-0 33p(p%ndhiepr29} (mH)Z@d)ﬂedﬁ nmmbl&miaohwg @-JZrIdﬁlbi)Z;va@rlﬁaﬂ@ﬂ egareBUI n

exanple 4a ( 1 g di chl or onet hane g$ oom t enperat ure
was addeplsnedy gtV-GB%ﬁeWC éﬁ arBohat & S@ﬂ? B-dichlgro rﬁ%tﬂh Of? Amhawll:%} [>-8P120med

by the { i on
m xt ur &gty R ot ERA R BBl o083 Soibeip -2 T diopg 1€ GRS
concentsobd dickin?d mpe20%ki due was purified by chr omat ogr aphy togi ve

E/ Z- 6- chl or o- 3- (3- chl or o- benzyl i dene) - 2- oxo- 2, 3-di hydro-i ndol e-| -carboxylic
aC|d5tertbutyI ester as an orange solid (Vi eId 1.3 g, 96% . Exanple 3
Preparation of internediate 4-chl orggample 48

1- (5-fluoro-2-nethyl -phenyl)-3-trinethyl silyoxy-2-aza- 1,3- butadiene MW
285. 82 CPgjparadbrnOSicemis (2,31 3R )-63ctdqr8-He R avioronphehiyd)-2 albactbyr(y6-25det rabydi®i . 5

nmol ) (Al dric unde i troge oom eratyr,e was. a =but vyl 1ithium
(25 w12 S P by R R B P B B, e
roomtenperature for 10 minutes. Then dry tetrahydrofuran (50 nL) was
added, followed by the addition of 5-fluoro-2-nethyl-benzal dehyde (4.35 g,
10.5 mmol ) (Platte). After the m xture stirred at roomtenperature for
0.5 h, trinethylsilyl chloride (4¢1 1 31.5 mmol) (Aldrich) was added
dropwi se. Then the tenperature @ fHi/xture was lowered to 0 OC on a
cooling ice bath. To this m xtur etNtriethylamne (5.86 nL, 4 1
nmmol ) in one portion, followed by S ~ se addition of a solution of
chl oro acetyl chloride (3.35 ni, 1"y ) OQLdrich) in diethyl ether (120
mL) . The cooling bath was renowed; Kl the m Xture was stirred at room
tenﬁ%rature for 1 h. The mxture was quickly filtered on celite under
nitrogen, and filtrate was concentrated under reduced pressure to give
crude 4-chloro-1-(5-fluoro-2-

net hyl - phenyl ) - 3-tri net hyl si | YoWy 52243 aC1Ha(dY-8Hi ene as a yel | ow gum and
used for the next step without further purification. Exanple 4 Preparation
of internediate racemic (2'R 3R 4'S,

5'9)- 5 In 6-natinbd mdaﬁto-thémefﬁodrdascpfbedlyﬂ Exdthple @5; ireidamlla)(ZZS IR, [y$ - @-hkeloyd-) -

-Srpl 2];- &&1 Og‘%hGFyl)é '[§3 I&FO i ?Ietrgg ydro- pyr Il-tl)-yloxy %eny Spiro 3;19111 g'g“ 38CI SFN2C2
a-ohl Cifdidine) 2101 H: oﬁo@szﬁg, @*‘(ﬁl@%ﬂmg el BRI A LriteiHy 16 fRerlerte At adi en

e (31. nmol ) “in l"'uene was a
E/ Z- 6- aig, @r@lﬁmpg Ghl Gropehedd md@rh)e)nezh}da(romz (84 uli Q4 mniohdide- 1- car boxyl i c

Fect i gtk RS e PR Frni Bt TR B8 oot tr gt i oc f or

45 m n.NASH SslutiieinSbHhr oW 168Ghie 42159 3RRBIBhIRRICN RcHIbEo-pR&yNangls- (10 nl)
was added. The reaction nmixture was filtered through a short pad of celite

gel 2(hn@thz.mhéxﬂtevwhydr@ﬂowm ~hloxar-phenyHel ' 57 dilydraspuals oo lsnt. 8 apwdlincthe
residu di.ssol v nL) and trifluoroactic acid
(10 rr1_)e2 %\Lgﬁi) %@% 5 a %ﬁesollggg{éﬂ p?& § was stirred at room

t enper #ARMS(ES) nilz Calca ff@f O3, Kb D1, 035 H:[qgmae{)f ¥ amdl%ﬂmmﬁlasﬁum fBAS
partitioned between saturated NaHCO sol ution and ethyl acetate. The aqueous
| ayer was extracted with ethyl acetate. The conbi ned extracts were dried
over Na2SO and concentrated. The rcésaimpled®s purified by chromatography

( Eg%% ﬁ}gp e o‘flmt%gnéd(l%l gﬁ?og%l‘fogr ;n§e§91§ro(f%;5a ﬁietﬁ%éiet)mlf?hd hydgocindob2-

spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne] -2, 6" (dd) - dlone as an off- mhlte solid
(Yield 0.5 g, 25% . Exanple 5 Preparation of racemc

(2' R, 3R)-6-chl oro-4'-(3-chl oro-phenyl)-2"-(5-fl uoro-2-nethyl -phenyl) -

| ', 3" -di hydrospiro[3Hindole-3,3 (2'H-pyridine]-2,6" (| H-dione MW 467. 33
C25H 7C 2FN2Q2 To a solution of racemc (2'R 3R, 4'S,
5'S)-5",6-dichloro-4'-(3-chloro-phenyl)-2'"-(5-fiuoro-2- nethyl-phenyl)
spiro[3Hindol e-3,3 -piperidine]-2,6"(IH-dione (0.5 g, 0.99 mmol) in

tol uene(50 nmL) was added |, 8-di azabi cycl o[ 5. 4. 0] -undec-7-ene (DBU, Al drich)
(1.48 mL, 9.9 mml). The reaction mxture was heated and stirred at 120 0OC
for 4 h. After cooled to roomtenperature, the m xture was concentrat ed.
The residue was partitioned between water solution and et hyl




acetate. The aqueous | ayer was extracted with ethyl acetate. The conbi ned
extracts were washed with water, brine, then dried over Na SO and
concent r aveado1ofiees2eesi due was purified by chromat ogr aphpCrEPNO/OBETRANES =1
1, 2:1) to give racemc (2'R 3R)-6-chloro-4"'-(3-chl orophenyl) -
-(5-fiuoro-2-nethyl-phenyl)-I1", 3" -di-A§dr ospi ro[ 3H i ndol e- 3, 3' (2' H) - pyri di
nel]- 2,6'(IH-dione as an off-white solid (Yield 0.17 g, 37%. HRMS(ES+)
mz Cal cd C25H 701 2FN2CR+ H [(NHH)tl ﬂ/‘67'0724' Found: 467.0723. Example 6
Preparation of chira
(2' R 3R)-6-chl oro-4'-(3-chl oro-phenyl)®
| ', 3" -di hydrospiro[ 3Hindol e- 3, 3' (2'
C25Hi 7C 2FN2Q2 Separation of the t andi=omer s from raceni c
(2 R, 3R)-6-chl oro-4'-(3-chl oro- phe N-(5- fl uor o- 2- net hyl - phenyl ) - |
, 3" -di hydrospi ro[ 3Hindol e-3,3" (2' H)- pyrldlne] 2,6 (I H-dione (90 ng) was
conduct ed by chiral SFC to pr leezgmﬂI@BHﬂlzNOz
(2' R, 3R)-6-chl oro-4'-(3-chl oro-phenyl) -
(5-fluoro-2-nethyl-phenyl)-r, 3 - dlhydrosp|r0[3ktlndole 3,3 (2'FD-pyridine]-
2,6 (I d|on f e 3 hi,ral
(2 S, 3 ?Osfﬁulgr toqg mm’hgki éie% lee&i r%]% n‘rftzlgq ?I ﬁlé%oo %0(1: (lﬁy g, mln}ol)|
WhS 5 dl(h%tﬁ{j@sgtgaab@bhﬂh@ﬂil&o& &rélaeﬂrj)der(y rSIg;hlae]mlaoﬁ (Aldxﬂah)iamlapasdlﬁ@ of f
ite soli aration
(2'R 3K} 3 Bnéh|18rlommol)(13n&thwélpbt0p%té%§t% 6*211 (%3f(ﬁtr@t%0furﬁﬁ12hxﬂmeﬁwéwt 1.35-
hydrox
3! d?ﬁi%?’ PSR ISE SRy 30 (%Y
C25H 70 2FN2CB To a solution of racemc
(2' R, 3R)-6-chl oro-4'-(3-chl oro-phen 2 5-fl uoro- 2- net hyl - phenyl ) -
r, 3" -di hydrospiro[ 3H i ndol e-3, 3' (2 ﬁﬁ‘BQ lej ine]-2,6" (I H)-dione prepared in
Exattpl epr ﬁt%tléé ogmté}rn'éalafg@/IZ)é-'cHlofmﬁJ@%Hﬂor(( ﬁQaﬁfb)ylﬂ’{@tih RAARILKSSR 1 Jdrbe 9.
0.8 f d aqueous H2Q2 (30 n., 0.89 mmol). Ke reaction m xture
was stlrred at roonttenpena@d&é<mde4ﬁhadAQ@ewa1Nwzso sol uti on was added
to the reaction mxture, the mxture was then concentrated to a snal
vol une. The m xture was partitioned between water solution and et hyl
acetate. The aqueous | ayer was extract with ethyl acetate. The conbi ned
extracts were washed with water, briné, /then dried over Na2SO and
concentrated to give racemc (2'R 3R)-%- | oro-4'-(3-chl orophenyl) -
-(5-fiuoro-2-nmnet hyl - phenyl) - 5- hydr -41',3 '-dihydrospiro[ 3H i ndol e-3, 3
'(2'FD- pyridine]-2,6" (IH)-dione as solid (Yield 0.13 g, 84%.

HRVB(ES+) mfz Cal cd C25H 7C 2FN2O3% (MHH) +] : 483.0673. Found: 483.0674
Exanpl e 8 Preparation of internediate &nesul fonic acid

t et rahydropyran-4-yl ester To a sol ut of 4-hydroxytetrahydropyran (4.5
g, 44 mol) (Aldrich) in dich¥P at 0 0C was added
triethylamne (5.4 g, 53 nmol ﬁ?ﬁgb@ tﬁ&%ﬁgagkén chloride (3.73 L, 48
nmmoil5 Aldrich). The reaction m xture was stirred at 0O OCfor 1 h, then at
roomtenperature for 1.5 h. The m xture was poured into water, extracted

with dileRsnesetmdacto tnmethodssseibed yeEvmepls 8p542aééalor%és(ﬁecalquwaaér er,
b t t | f
0 1oy JHLESIGRYET S MR A SARTE0L 3t St Sl LAUBLOATERN Fom © |

transf@Mm&ﬁdmﬂm(h&@gpé@ardm@b(Ahﬁdhp¢n$akbnmﬂmﬂunmnpymdnwd9ﬂngﬂhm Chen]

1991, 24 le 9 Pr i i nt e

5- chl ordé‘%ior(”tné&ﬂa fipdFiye E?ﬁ?ﬁﬁi@% cﬁ%gﬁ)hloae ran%éﬂwéhﬁ%l%%%n& P-dihygro-

o OSAUIC L SHASONCIif Rl B9 o o8 T o) BRI 1150

N, N- di et hyl f or ram de ( was added anhydrous Cs 3.58 g, 42 mol),
and 4-(tol uene-4- sulfonyloxy) pi peri di ne- 1-carboxylic aC|d tert-butyl
ester (4.5 g, 20.8 mmol). The reactEmnnpkﬁﬂure was heated at 140 OC for 1

h. Th | ed djl h ,
washod W PREIOB T VRB AR RETIRc. Tod SepalaraiehEre 6 ONE [ ger- was
extract edmrRi-nyl5- 6L ﬁrethwg 3%)2%15'116 [AHYRIo%:- X‘@Fg %HH?‘&E]"@@ (153hed with

water, brine, dried over centrated to give crud

5- chioro 2- (tetrahydro-pyran- 4- onxy) benzal dehyde as a yellom/solld (Yield
3.2 g, 95% . Exanple 10 Preparation of intermediate 4-chl oro-

1-[5-chl oro-2-(tetrahydro-pyran-4-yl oxy)-phenyl]-3- trinethylsilyoxy-2-aza-
1, 3-butadi ene MW 388.37 C 7H23CI 2NG3SiIn a manner simlar to the nethod
described in Exanple 3, 5-chloro-2-(tetrahydro-pyran-4- yloxy)-benzal dehyde
(1.6 g, 6.44 mmol) was reacted with 1,1, 1,3, 3, 3-hexanet hyl di sil azane (1. 38
m., 6.44 mmol), rc-butyllithium(2.5 M 2.6 nL, 6.44 muol), trinmethylsilyl
chl oride (0.85

(5-fluoro-2-nethyl -phenyl) -
py(r i di ne] -2, 6" (I H) -dione MW 467. 33

B8 hel - 2. 6' (1 H) - di oneM W 483. 32




m., 6.44 mmol), triethylamne (1.2 nlL, 8.37 mmol) and chl oroacetyl chloride
(0.69 nL, 8.37 mol) to give crude 4-chloro-1-[5-chl oro-4-

2- (t et r ahworotppu@n- 4- yl oxy) - phenyl ] - 3- PCT/EP2010/051757
trimethyl silyoxy-2-aza-I|, 3-butadiene as a yell ow gum and used for the next
step without further purification. ExafAple 11 Preparation of internediate
racemic (2'R 3R 4'S, 5 9S5)-5, 6- dichloro-2'-[5-ch|oro-2-(tetrahydropyran-
4-yl oxy) - phenyl ] -4" - ( 3- chlorophenyl 0

spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne§

In a manner simlar to the nethod des
E/ Z- 6- chl or o- 3- (3- chl or obenzyl i den "2y ox0=2y3- di hydr o- |ndole | - carboxylic
acid tert-butyi ester prepared i e 2 (0 31 g, 0.8 nmol) was reacted
wi th 4-chloro-1-[5-chl oro-2- (tetrahydrdL yran 4- onxy) phenyl ] -
3-trinmethylsilyoxy-2-aza-|, in toluene, then treated
with trifluoro acetic aC|d |n ﬁkqﬁ1oro§é$%§ e to glve racemic (2'R 3R,

4'S, 5'S)-5",6-dichloro-2'-[5-chl oro-2-

t et rahydr 4- I

gpler B?éﬁp .@?@3%’%3%11@ %ﬁﬁ%é&rhaﬁ %/CT‘]'bEé & %mp a.og ghégrye% {olewritgen3i el d
ylrﬁgt?@llenéxﬁepcl) 9 ﬂ&hﬁdh@gﬁﬂ(ﬁé 'l%r‘tﬁ&(yﬁ@ﬁﬁﬂﬂ't&t ()gt Rester prepared in Example

SR) 6 ¢hl oro-4"-(3-chioro-phenyl)-2"-[5-chl or o- 2- tyetra hydr opyr an-

4- yI oxyS}) (p3rgyBI5- rm;n@l) vchshwttddsxplth é{cﬁldm-ﬂe{&ﬂﬁoﬁqz rnq:jtlylrrdlengl])—sz 6' (1 H) - di oneM

Exarrpl rlglethgéilg?zﬁ?y- %gaz g& gfl%r}ggrgf )!agnfpl%? é%]'h 'h?glugrtlaes [ l%l(raeglteldn
-[5- leﬂf@ﬁﬁoﬁota@ét{ca&&){ﬂh%m&éﬁreﬂraﬁéw I)Je phemyd 2’k R, 4(§ 5|7B} % @m&wbh
e

spiro [ 3Hi ndol e- eridine | H -dione in Exarrp (O ,
0. 41 nﬁ&cmomr@rh@atﬁmemy e PBS- uQré’r?u@lﬂ’@Yt -phagiybepraéhindo(esd, & plperldmeg]
3R) 3-chloro hI or o- 2- (t etrahydropyran-

ox%)héI @h@ IPTe(aS aSYGHO ‘@Hg%l‘a 8?3%—!—1 dol e- 3, 3' -pyridine]-2,6' (I H-dione
as a yellow solid (Yield 25 ng, 119%. HRI\/S( ESt) mz Calcd C29H23C 3AN2O4+ H
[(M-H) +] @ 569.0796. Found: 569. 080RkadgyR™R!I € 13 Preparation of
i nternedi ate

6- chl or oPBPpIatioBof fagemis-(8HeAR)-p=aisrend 1(a@hle]0-ﬁl,r@-afmtrhalem)d2)r(ﬁzﬂuqme? M W
237.7 Ci 5H9 i nQd EX le 1
6- chl orooxi n qu Qlﬁnﬁgqaangﬁly gsh%ﬁ?ﬁv%gg reac e@ﬁ’%ﬁﬁﬁ 11‘7' @H(grhtl)oenr?gglpdghyde

(Albdrich, 2.26 nL, 21.5 mmol ) and piperdine (2.12 nL, 21.5 mmol) in
nmet hanol to give o

6-chloro-3-[1-(3-fluoro-phenyl)- Iienel-l , 3-di hydr oi ndol - 2-one as a

ne MW 606.34 C29H24C 4N2O4
NH
DE Exanpl e 4,

yellow solid (Yield 4.5 g, 76% . Exar : paration of internediate
E/ Z- 6-chl oro-3-[ 1-(3-fluoro-phenyl vy Ndene] - 2- oxo- 2, 3-
di hydr o-i ndol e-1-carboxylic acid tg¢ bX¥e§l ester MW 373.8 C20H | 7CI FNO 3
In a manner sinilar to the netho8 d&cmi bed i n Exanple 2,
E/ Z-6-chl oro-3-[1-(3-fl uoro-phenyl)- nethylidene]-I, 3-di hydr 0-i ndol - 2- one
(4.5 g, 16.4 mmol ) was reacted with di-tert buty\- di carbonate (3.94 g, 18
mmol ) and 4-di met hyl am nopyr idiyie,{8% 5]( I oronet hane to give
E/ Z- 6-chl oro-3-[ 1-(3-fluoro-phenyl) 1 2- ox0- 2, 3- di hydr o-i ndol e-
1- carboxyllc acid tert-butyl ester as a yeIIow SO|Id (Yi eId 5.8 g, 94% .
15 Pre tion of internme te racem_c (2'R , L4 , ,
5' 2’3‘6"5%8 TRAnER] Sgino themetod dgsos! e&a Emﬂﬁépwaﬁnc it R 3R P, 99056
4-yl ox Ikl | L
R e e S R e N R e
In a mpmeedisi]-Ri4’ (91rH)tcb01tehle Emtﬂptb?dS ]d@sizg,l(b@dmilqi) Waahgitel with DBU in toluene to
E/ Z-6-chl oro- 3- [ L ~(35f ) upro-
ot hy TR 6 5 St ARG G e on- 2By e S OB 2T et er
prepar qﬂeﬁy}) Exﬁ’niﬂhﬁiré 11(0@313 1%01&3% rm)- }Jymﬁe]t@aqlﬂﬁdwné Bs a yellow solid
4-chl oro-1- | or o- 2- tetrahydro pyran-4-yl oxy)-phenyl]-3-trinethylsilyox
2253zaYI161d36@mgaaﬂé>he prepared in Exanple 10 (6.44 mmwol) in toluene, then
g;{eag?glmgggggﬁ WA 2R ASFLEEFRIGS i A QS RIRIBRGuLR 9D YGos acem ¢ (2R
5',6-dichloro-2'-[5-chloro-2-(tetrahydro-pyran-4-yl oxy)-phenyl]]-4"-(3-fluo
ro- phenyl ) spiro[3H ndole- 3,3 -piperidine]-2,6" (IH-dione as a yell ow
solid (Yield 0.15 g, 32% Exanple 16 Preparation of racemc (2'R
3R)-6-chl oro-2'-[5-chl oro-2-(tetrahydro-pyran-4-yl oxy) phenyl ] -
-(3-fiuoro-phenyl)-I"',3" -di hydrospiro[ 3Hindole-3,3 -pyridine]-2,6"(IH-d
i one MW 553. 42 C29H230 2FN2O4




In a manner simlar to the nethod described in Exanple 5, racemc (2'R 3R
4'S, 5 95)-5,6-
di chl or o-wO-2pBrdId20r 0- 2- (t et r ahydr o- pyr an- 4- yl oxy) - phenpCrjEP4010(03t767 uor o- ph
enyl) spiro[3H ndole- 3,3 -piperidine]-2,6"(IH-dione in Exanple 16 (0.15
g, 0.25 mmol) was heated with DBU in t-82-uene to give racemc (2'R
3R)-6-chloro-2'-[5-chl oro-2-(tetrahydro-pyran-4-yl oxy) -
phenyl] 4' - (3-fl uoro-phenyl )-I Example 53

, 3' -di hydr ospi r o[ 3Hi ndol e- 3 pyr.i di ne] - H)-di one as a yell ow solid
(Yield 50 my, 36% . PRy 1%@@%1%@@@29%3*@@%@12@4@3;4@[(M+H) +]
553. 1092. Found: 553 1093 Exanple 17 Preparation of internediate
2-[2-(tert-butyl-dinmethyl -silanyl oxy)-ethoxy] -5-chl oro-benzal dehyde MW
314. 89 Ci 5H23C O3Si To a sol ution of | orosal i cyl al dehyde (5 g, 32 mmol)
(Aldrich) in N, N-dinethylformam de ( L) was added K2CO3 (20 g, 145 mmo),
and (2-brono-ethoxy)-tert-butyl-di methyT>silane (10 g, 42 mol, Aldrich).
The reaction mxture was heated at 60 OC flor 18 h. The crude was cooled to
roomtenperature, diluted with ethyl acet&e, washed with water, brine. The
organi c | ayer was separated, con rat.ed t he resi due was purified by
chr gsnmat ography (Et OAc: Hexanes= Vg“%lg Ciﬁs to give
2-[2-(tert-butyl-dinmethyl - silanyloxy) et hoxy] - 5- chl or obenzal dehyde as a

white solid (Yield 10 : | e 18 Preparation of internediate
E/ Z- 3- Toanapidig &vumfgaodwr e&Eﬁér@pdﬁﬁo%ﬁfh@klﬂ) i WG £ b2 WA dene}

i mi 1 ages O SRS P2 0Pty aR] (B RGO Ry Bl L L7

12 7 mmkjursveas steragit dgorausli for O 5 h at room temperature. After addition of KOH aqueous

(tert-b | - di yl - si | anyl oxy) - et hox 5-chl Qro- benzal dehyde
pr e@r sglufign %ﬁﬁ/ﬁ’pﬁd@%?xth geacti 1?11 maSéHHy %).f%ancﬁdﬁgwml 12@ }l}ﬁe MPSULE Wasp) )
in net Q§ﬁ‘9éte& Qitd 'eﬁﬁl Ehér 3rhe oreanic layers were combined and dried. The solvent was
{2-[2-(tert-butyl-dinethyl -S|?any g> ) - et hoxy] - 5- chl or o- benzyl i dene}

- 6- chl gemevet, w-gdsrdwdmﬁmdbbnecmbawehw a ypbowow (Yotldd7.2 ¥i é5% )5. 46 g, 92%).
Exanpl e 19 Preparation of internedi ate E Z- 3-
{2-[2-(tert-butyl-dinmethyl-silanyl ox - et hoxy] 5-chl orobenzyl i dene} -
6- chl or o- 2- oxo- 2, 3-di hydr o-i ndol e- | E I|c acid tert-butyl esterMW
56445 59 S
alnsp | ePgé%ﬁiEdl%gﬁjo_? h@ﬁea(agbe?/tzf%'}}t[b?dli 33 dymohaﬁl;i/tl g ??%ﬂlgtr%%BQ% A858fd-2861-2 Bne

et hoxy] - 5- chl or o- benzyl i dene} - 6-chl oro-1, 3-di hydro-i ndol - 2-one (5.46 g, 12
mmol) was reacted with di-tt-butyl-di carbonate (3.33 g, 15.3 mmol),
triethylamne (6.54 nm., 47 mol), and @n met hyl am nopyridine (57 ng) in
di chl oronet hane to give E/ Z-3-{2-[2-(tertbutyl -
di met hyl - si | anyl oxy) - et hoxy] - 5- chl or o- befzyl i dene} -6-chl oro-2-0
x0- 2, 3-di hydro-indo Ie-Icarboxylic a tees-butyl ester as a yellow solid
(Yield 4.8 g, 72.7% . Exanple 20 Pgepe&fation of internediate racemc (2'R
3R, 4'S, 5'S)-5",6-dichloro-4'"-[5-chloro-2-(2- hydroxy-ethoxy)-phenyl] -2

- (5-fluoro-2-nethyl -phenyl) syi wo 2u3FHiodal,€180, 3 ' - pi peri dine] -
2,6' (IH-dione MW 563.84 C27H22C 3FN2O4 In a manner simlar to the nethod
described in Example 4, E/ Z-3-{2-[2- (tert but yl - di et hyl si | anyI oxy) -
et hgxy]
SOV S SR hL ARk 18 PGB, BBl vt 83 ooy,
mol ) \(A‘@fa)f wacicactcivntith oﬂ'ebbétm lGeﬂecétﬁaldehyde (l 45 g, 15 rnmol) (Aldrlch) and plperldme
fl uoro-2 rrethy phe yI) 3trf{f@rrethyI5|I

ar ed in

Exanpl &140 (i3 lé%my ity meghanekie iyhgd- @%@a? écPY OPﬁnttlrFIf &‘d elﬁ E ¥diod i n
dlchlor t 0° 4'S, 5'9)-5

. 6-di Cﬁﬁrzga{%e%sta&egm@? g@gff&&lh d?oxy)%gt hoxy) phenyl ] - 2' - (5-fi uor o- 2- met hy
I phenyl) Spi ro[3H—i ndol e-3, 3" -piperidine]-2,6" (Il H-dione as a yellow solid
(Yield 0.2 g, 149 . Exanple 21 Preparatio racemc (2'R
3F{)f -chloro-2'-[5-chl oro-2-(2- hyd?]éW“%lgﬁgxy) phenyl ] -4'-(5-
f1 uoro- ZPWhﬂﬁbn BhRIRYkd fat 3/ Zd 6hOMS DS Ry i1 rsmnealsyl@ne PYkb D ﬁ@]]hy3m6 (I'H
-dione M 527.38 C27H2I Q 2FN2O4 I'n a manner simlar to the method
described in Exanpl e 5, rdoéoted-qapboRyligreid4ersputyt @pers' | 6-
di chl oro-4'-[ 5-chl oro- 2- (2- hydr oxy- et hoxy) - phenyl ]-2' - ( 5-fl uoro- 2- et hyl - ph
enyl) spiro[3H ndole- 3,3 -piperidine]-2,6"(IH-dione in Exanple 20 (0.2 g,
0.35 Mol ) was heated with DBU in toluene to give racemc (2'R
3R) - 6-chl oro-2' -[5-chl oro-2-(2- hydr oxy- et hoxy) - phenyl ] -4' - ( 5-
fl uoro- 2- et hyl - phenyl ) -r, 3" -di hydrospi ro[ 3H i ndol e- 3, 3' -pyridine]-2,6" (I H
-dione as a light yellow solid (Yield 30 ng, 16%.




MS(ES+) mlz Cal cd C27H2I G 2FN2O4+ H [ (MHH) +] : 527. Found: 527 Exanple 22
Preparation of internediate 4-chloro-|I-

i sopr opernyD-28tva9iezet hyl si | yoxy- 2-aza- |, 3- but adi ene M W PRTEPIN0@SHSBC NOSI
In a manner simlar to the nethod described in Exanple 3, 2-nethacrolein
(0.81 g, 10.5 mmol) (Acros) was reacted3with

1,1,1, 3,3, 3-hexanet hyl di sil azane (2.18 nL, 10.5 nmol), n-butyllithium (2.5
M 4.2 n., 10.5 mml), trinmethylsilyl ghloride (1.33 nL, 10.5 nmol),
triethylamne (1.89 nL, 14 mmol ) and or oacetyl chloride (1.09 ni, 14
mmol) to give crude

4-chl oro-1isopropenyl -3-trinmet hyl sil)
gum and used for the next step withaol
Preparation of intermediate racenm® (& R\ 3R 4'S,
5'S)-5",6-dichloro-4"'-(3-chl oro-phenyl og't-o i sopropenyl spiro[3Hindole-3,3
"-piperidine]-2,6" (I H-dione MW 43574 C2I H 7C 3N2Q2 In a manner simlar
to the method described in Ex Bl L-16- ro- 3- (3-chl orobenzyl i dene) -
2- 0x0- 2, 3- di hydr o-i ndol e-1 - car 'ox'3€;'7|4izécg3aczclzl%}§2t°§rﬁﬁ(-930utyl ester prepared in
Exanmple 2 (0.51 g, 1.31 mmol) was reacted with 4-chloro-1I-

i sopropenyl -3-trinethy]silyoxy-2-aza-l, 3- butadjene (10.5 mmol) in

tol uene? AR VB U RN e GOr e Te 2o PP cHPSIBE hane ¢ o gi ve
rac ; 14 sindol- b dictert )

50 A L oo Long (LS gy 4 G mmol) was sesctad with diserluale o
3, 3' - pidperbaated]l -123, 6" 1 inkiod )diAddrecha.sand 4y éin ety lgoinpplyridine(23 BgBing, 52%
Exanpl .24 Preparatian of r mc,(2'R . .

3R - b- IR ARSIl Pt SRERUTY 3 S5 hr supFyeng-0x0-2.3-dihydro-indole-
di hydr chEbirHSc%é;ﬁHaéiﬂdé&-%ut%zl Sstertdr db ARV Solld (Dicidi PR, Hhddy 399. 28

C21 H 6C 2N2 In a manneér simlar to the nethod described in Exanple 5,
racemic (2'R 3R, 4'S, 5 95)-5',6-

di cHl oro-4' - (3-chl oro- phenyl ) - 2' - i sibprmoplerdpl spiro[ 3H i ndol e-3, 3

B e
hi -4' - (3-qhl : nylt ik oy ' i ndol e-3, 3
ey - PR Ao ot sy sl i 2 3,

+) mz Calcd C2IH 60 2N2Q2+ H [ (MrH) +] : 399.0662. Found: 399.0663. Exanpl e

25 Preparation of internediate o
E/ Z- 6- chl or o- 3- (3- chl or 0- benzyl i d@f'e fl uoro- 1, 3-di hydro-indol - 2-one M
t he method described in
“T™dql - 2-one (0.25 g, 1.35 mol)
al déhyde (0.34 g, 2.44 mmol) and

W 308.14 C 5H3C 2FNO I n a manner
Exanpl e 1, 6-chloro-5-fluoro-I, 3-dify

(CGENETECH) was reacted with 3-c

pyrolidine (0.19 g, 2.68 nmol) % nét hanol to give a mixture of E-and Z-6-
chl oro- 3- (3-chl or o- benzyl i dene) - 5-fl uor o-1, 3-di hydro-i ndol - 2-one as a

yel low solid. Exanple 26 Prepdri¥t 4393 oCoithebidPat e

E/ Z- 6- chl or o- 3- (3-chl oro- benzyl i dene) - 5-f | uor o- 2- oxo- 2, 3- di hydr oi ndol e-
1-carboxylic acid tert-butyl ester MW 408.26 C20H 6C 2FNG3 I n a nanner
si m | arntandnher gimillow thesethodedsdribeExaBpdrepl2 4, E/Z- 6-Chloro-3-cyclopent-1-

E/ Z- 6- chl oro- 3- (3-chl qrobenzyl.i dene)- 5-fl uoro-1, 3-di hydro-i ndol - 2-one

(0. 45 gj’}lylil}e&@/?f?ﬁ?&?x é-ﬁti)lga‘frpéa Al rpa&?%vlé? ﬁﬁaﬂ?ﬁ-gﬂﬁyt%%cﬂ%@f ereper.eﬁ iy 1.83
mol ) i i et ] : el 18_fsthvl- 3-

et Pl PGy e g o e B el i 4 e TS g Re ey eipionyd

E/ 2206- ¢himothyls8y¢:3~2 kol Sbmnaditiedenmred in Example 3 (21 mmol) in toluene, then treated

5-fl uora-2- oxo- 2, 3-di hydr po-.i.ndol e-1 -carboxylic i ert - | ester as a
el | ow GHl okt ses § Geafane SREE SRRttt S SIS LBt o
racem GeycfopRnt-BRnyH-25(5-FuSlo-2 mehydiphbh2y Qrifb[3H 3ndd¥-930-pRRReMe)-2% (1H)-
fluoro-2'-(5-fluoro-2-nethyl -phenyl)

spiro[ @Mﬂerﬁa@wﬂ@wsohcb(ﬂé@ﬁ%ii 8e]9%8).6' (I H -dione MW 521.78 C25H 70 3F2N2Q2
In a manner simlar to the nmethod described in Exanple 4,

E/ Z%:g chl oro- 3- (3-chl or obenzyl i dene), -

5- f4Uor o- 2- 0x0- 2, 3- di hydr o-i ndol e- | XRS5 i ¢ acid tert-butyi ester

prepar eljrefjﬁ‘kagéﬁ@-ﬂpﬂa@erﬁﬁ & Q{,@%)-Q-:ch]?bréﬂf’-(@;@l&peiﬂaﬁ-eﬁﬁﬁgt-(iﬂjﬂﬁ‘d)tbm-methyl-phenyl)-
4-chloro-I-(5-fluoro-2-nethyl -phenyl) - 3- o '

Ui methyl si | yoxy- Bordihydrasiitel ddiede-Bre@ar by idinebisl §)-giopg0. 5 mmol ) i n
toluene, then treated with trifluoro acetic acid in dichloronethane to give
racemic (2'R 3R 4'S, 5'S)-5,6-dichloro-4'-

(3-chl oro-phenyl )-5-fluoro-2'-(5-fluoro-2-nethyl -phenyl)

spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne] -

/2-aza-l , 3-but adi ene as a yell ow
Ther purification. Exanple 23




2,6'(IH-dione as a yellow solid (Yield 0.14 g, 20% . Exanple 28
Preparation of racemc

(2' R, 3R) -wochiommes24' - ( 3- chl or o- phenyl ) - 5-fl uor o- 2' - ( 5- f paDmEP2@00EL7RY | phenyl
)- |',3 -di hydrospiro[3Hindole-3,3 (2'H)-pyridine]-2,6" (IH-dione MW
485. 32 C25Hi 6 2F2N2Q2 I n a manner sin#d-ar to the nmethod described in
Exanple 5, racemc (2'R 3R 4'S, 5 95)-5,6-

di chl oro-4'-(3-chl oro-phenyl)-5-fluoro-2"'-(5-fluoro-2-nethyl-phenyl)

spiro[ 3Hi ndol e- 3, 3' -pi peridine]-2,6" (I §)-dione in Exanple 27 (0.6 g, 1.14
mmol ) was heated with DBU in tol tove racemc

(2'R3R) 6-chl oro-4'-(3-chloro-p - Snif -(5-fluoro-2-nethyl - pheny
1y- 1,3 dlhydrosplro[SI-I-lndoIeS ' rldlne] 2,6 (I H-dione as a
yel | ow solid (Yield 40 ng, 7%. m z¢ Cal cd C25H 6C 2F2N2Q2+ H

[ (MtH) +] : 485.0630. Found: 485@ . anpl e 29 Preparation of

i nternedi ate E/ Z-6-chl oro-3-furan-3-yl methyl ene- 1, 3-di hydro-indol -2-one In
a manner simlar to the methog Weser ghed, mncpsaml e 1, 6-chl orooxi ndole (2
g, 11.9 mmol) (Alfa) was reacted with 3 ?ural dehyde ( 1.04 ni, 11.9 mmol)
and piperidine (2.18 nL, 11.9 mmol) in methanol to give

E/ Z hl or.o- 3-f.ura | met ern 3d|h dr0|ndol o] L Low

sol i d eram Si%ular toggé%n desﬁr%eébn Ry 2t o o‘f lelr%t gg’nzgsi g'% k¢

E/ Z- 6- dﬁdhwr@-ze(éymmai wnynizhxiselmer&zmh}a phetly lhydfop3 Head 1e3,31- pqwfildmeyi ic
acid tert-but ester MW 345.79 C8H 6C N In a manner simlar to the
met hod %éﬁk%e@ indE i P e (03 2605 gundd) wrobetgd wish DBY, indetus)e tongive

e BT RARaRE 4 Aefetnert BN SRR B Al -1°3”

4- di metdibyldasepirofByH- mdlbhaeS 625’ng)yr1dmﬂhzom(n{)edmﬁehafsmeydllowggoﬂad (Yield 25 mg, 9%).

E/ Z- 6- - -fur - e o-in arboxyllc
aci H)tgﬁj\/’%ﬁﬁ) g&é Fgeé;@gﬂ §3\7 (M(T?J() égh ng."GFodmg%af)b 27 anple 31
Preparation of |nterrred| ate racemc (2'R 3R 4'S,

5'§)-5', 6-dichloro-2"-(5-fluoro-2- r’%&{]ﬁ)—#@?nyl)- 4' - (furan-3-yl)

spiro 3H—| ndol e- 3, 3' - pi peri di ne] -2 ione MW 459,31 C23H 70 2FN2O3
I n a marbrepargion dfamtetnaedidie 2 r@ichtado-Qebanylbgeno xy) Rxmethlye pihpionic acid tert-butyl

E/ Z- 6- chl or o- 3-fur an- 3-yl net hyl ene- 2-oxo- 2, 3-di hydro-indol e-| -carboxylic
acid tert-butyl ester prepared in Exafpffe 30 (0.91 g, 2.62 mol) was

reagged with
4-chl oro-1-(5-fl uoro-2-nethyl - phenyl) - 3- trlrrethyIS|Iyoxy 2-aza-|,

but adi ene prepared in Exanple 3 (21 m%n tjol uene, then treated W th
hy,

\\‘

trifluoro acetic acid in dichlorongth e racemc (2'’R 3R 4'S,
5'S)-5",6-dichloro-2"-(5-fl uoro- 2 l) - -(furan-3-yl)
splro[SH-lndoIeSS plperldlne z IH) di one asayellowsolld(YleId
0.25 g, 21%. Exanple 32 Prepdration racemic

(2" R, 3R)-6-chloro-2'-(5-fluoro-2- rrethyCP phenyl)-4'-(furan-3-yl)-1 "', 3" -
di hydrospi ro[ 3H i ndol e-3, 3' (2' H) -.pyridine] : 2,6 (1 H-dione MW 422. 84
C23H 6Cl FN2G3 In a manner sim F!L»P%égggheeﬁiéﬁﬁgg“descri bed i n Exanple 5,
racemc (2R 3R 4'S, 5 95)-5, 6-

di chloro-2'-(5-fluoro-2-neth I-phenyl)-4 -(furan-3-y

spi r o[ Ji¢-4 sedsloa-d 53¢h-1<1110@€é105’1§ dedyde @, 5'32Inppo liimNEN 1dﬁnﬂhalrﬁ®mwmdﬂl(0@ mb) g,

(2 SR RdRr R A1 DBobid oL 465 10,8 MTAC S ot 6100 Gt e
rospir @BMBUOTI%reactﬁ)n(rﬁle@re 1S heutéte&t-lztO@C(fbi—DS B THiremAsura was lph@itosed i d
(Yield 40 ng, 18% . HRMS(ES+) mz Cal cd C23H 6C FN2CG3+ H [ ( MHH) +]

423. 0906tWeEB §HYY! aeepase gobpaterxHigsraamalaperayay wptated otnd; agued yhd ey A mes

g/ gl—lgd%gg&?d %nhmhﬁ’ﬁ%&%?m e;B? é?%“t% gs Wjﬂ% (gjﬂ}gesér |albﬂegp\kltgl%§anb en\éédg&il s

6- chl oroeoxNaddl,end 2omenttdted to“@tms 2-(éAhfoad-2wiasmy lggehexly)vil-tathyl-propionic acid

3-1?2%0%@%% [gsbgﬁ)%:a;jpar%yeﬁ]@ ?}&(%%d éi\'gesnpgl ) (Aldrich) and piperidine

E/ Z- 6- chl or o- 3-t hi ophen- 3-yl met hyl enel , 3-di hydro-indol -2-one as a yell ow
solid (Yield 2.4 g, 77% . Exanple 34 Preparati on of internediate

E/ Z- 6- chl or 0- 2- oxo- 3-t hi ophen- 3-yl net hyl ene- 2, 3-di hydro-i ndole- 1
carboxylic acid tert-butyl ester




MW 361.85 Ci 8H 6CI NGBS In a manner simlar to the nmethod described in
Exanpl e 2, E/ Z-6-chl oro-3-thi ophen-3- yl net hyl ene-1, 3-di hydr o-i ndol - 2- one
(2.4 g, ovozorwmokg2was reacted with di-tert-buty\- di carborExe@o(21747 g, 11
mol ) (Al drich), and 4-dinethyl am nopyridine (45 ng) indichloronmethane to
gi ve E/ Z-6-chl oro-2-0 xo-3-t hi ophen- 3—¢$ret hyl ene- 2, 3-di hydr o-i ndo

| e-lcarboxylic acid tert-butyl ester as a yellow solid (Yield: 2 g, 60%)
Exanpl e 35 Preparation of internedi BtampRE9N C (2 R 3R, 4'S,

5'§)-5',6-dichloro-2 -(5-fl uoro-2-nethyl phenyl)- 4'-(thiophen-3-y

Spi r o[ 3H i nfspratiorsot igjepmediaicrd 2| dgehionoy 2-tfi-EHeron po- A%dgydrezewl 2FN2O2S
In a manner sim| Exaim:€s

E/ Z- 6- chl or o- 2- oxg‘ﬁ%etn't8 ﬁ%@gRﬁgg&g’] %ﬁg{h&pﬁgpi&ﬂ lﬂyl ester

yl met hyl ene- 2, 3-di hydro-i ndol e-1-carboxylic acid tert-butyl ester prepared
in Exanple 34 (0.95 g, 2.6 mol) was reacted with

4-chl oro-1-(5-fluoro-2-nethyl-phenyl)-3-ti yl sil yoxy-2-aza-

1, 3- but adi ene prepared in Exanpl e 1 in toluene, then treated with
trifluoro acetic acid in dichloro ne to give racenmc (2'R 3R 4'S,
5'S)-5',6-dichloro-2'-(5-fluoro*2-net hyl phenyl)- 4'-(thiophen-3-yl)

spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne] - gdione as a yellow solid (Yield
0.3 g, 249 . Exanple 36 Prepar a[él' Nracem c

(2 R 3R)-6-chl oro-2' - (5-fl uoro-2- net hy' - phenyl ) - 4' - (t hi ophen-3-yl) -

| ', 3" -di hydrospi ro[ 3Hi ndol e- 2,6' (IH-dione MW 438.91
CZ3H| 6Cl FN2Q2S I n a manner si %%%ﬁo%t %Hzg&lfrﬁdﬁ descri bed in Exanple 5,
racemc (2 R 3R, 4'S, 5'S5)-5,6- dichloro-2 '-(5-fluoro- 2 rrethyl phenyl) -4

"-(thigphen:3 -yl piro |ndole 3 |per|d|ne ne in
Exanpl Jogsmpgurs 065-@-%159 M Shomasyhmei B ram i dig eibhey %J% G
racem §7.3 mmol) and 6-chlgrooxindole (2.89 g, 17.3 mmol) were anhydrous methanol (100 rnL) at

(2 R, 3R)-6-chl’oro-2" - (5-fi uoro- 2- et hyl - phenyl ) - 4 t hi ophen-3-yl)-1 ', 3
- dithy do@rs pémpfr@hikd wekodlew 1y, a@d¢@piprigine ( IV md], -12,36mmoH) Thié mqmsmactwre Iwasw

790, 06 ae G B DR ek B 4T B TR IS B B ST B b g e )

E/ Z- 6- ¢hdcfitutSwhy dricd i FoMbTed RYSieNE/Z- Q_,[&cﬂlowdr(e-dh[af#@b-&oom dilydeo-irRIpREr
simlar to the nethod described in Exanple 1, 6-chlorooxindole (2 g, 11.9

mol ) (%Wh@)l%@tbﬁ@é@l@@@]w&rmﬁhm prepionisl agishigtiebutyl eser pe 2 yallovosatidgivjield 6.5

(Al drlch%g d piperidine (1.18 nL, 11.9 mmol) in nethanol to give

E/ Z-6- &h - 3- pyri di n- 3-yl met hyl ene-1, 3-di hydro-i ndol -2- one as a yell ow
solig (Vi eId 2.3 9, 75% . Exanple 38 Preparation of internediate

E/ Z- 6- chl or 0- 2- ox0- 3- pyri di n- 3-yl rrethyl ene- 2, 3-di hydro-i ndol e- 1-
carboxylic acid tert- butyl ester 691 C 9Hi 7CI N2C3 In a manner

simlar te ﬁ?%ngg r 3-

yl met hyl ene&{m%mél h)?‘gro I n é?%jS (gﬁlé tgxgcfgﬂg/él 6%Hl}a/a _\étdél rg\n th

di -tt - butyl dicazylllonalt®@ clfldra32-ogo- 2J.’Dd171ydms&h§loléAl—a:hrbcody)1p aaiddert- butyl ester

4-di met hyl am nopyri di ne (44 ng) indichloronmethane to give E/Z-6-chloro-2-0
xo0- 3-pyridin-3-yl net hyl ene-2, 3-di hydro-indo Ie-lcarboxylic acid tert-butyl
ester as a yellow solid (Vi eI d: 2 g, 60% Exanpl e 39 Preparation of
internediate racemc (2'R 3R 4'S, J<
5'S)-5",6-dichloro-2'-(5-fl uoro-2-
spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne] «
In a manner simlar to the nethod i bed in Exanpl e 4,

E/ Z- 6- chl or o- 2- oxo0- 3- pyri di n- 3- % yrene- 2, 3- di hydr o-i ndol e- 1| - car boxylic
acid tert-butyl ester prepared i le 38 (0.94 g, 2.63 Mol ) was
reacted with 4-chloro-|-(5-fluoro-2-nmethyl-phenyl)-3-trinmethylsilyoxy-2-
aza%1 1, 3-but adi ene prepared in Exanple 21 mmol) in toluene, then treated
with trifluoro acetic acid in dichloromethane to give racemc (2'R 3R

4'S, 5'S)-5',6-dichloro-2' - (5NW&Pd43- aetksfildHenyl ) - 4' - (pyridin-3-yl)
spiro[ 3Hi ndol e-3,3 -piperidine]-2,6"(IH-dione as a yellow solid (Yield
0.45 g, 36% . Exanple 40 Preparation of racemc

(2' R, 3M) a6tnaninbogimilar to(the ﬁieﬂ@ﬂ@ieé’crﬂieﬂ iy Exgrhygla | E%Z42-{4-mhl’ohdi2¥(6&hldr()u-2|-oxo, 3' -

di hydro i.ro[ 3Hindol e-3, 3 g H) - pyri_di nel 2,6" (I H-dione MW 87
C24Hi 7 ﬁg@]@ro 1nd01—3 ylidenemethyl)-phendxy]-2-methyl-propionic acid tert-butyl ester (6 S5g,

25 14.5 mmol) was reacted with di-ters-butyl-dicarbonate (3.79 g, 17.4 mmol) (Aldrich), and 4-

y enyl)- 4' - (pyridin-3-yl)
H)-di one MW 470. 33 C24Hi 8C 2FN30O



In a manner simlar to the nethod described in Exanple 5, racemc (2'R 3R
4'S, 5'S)-5",6- dichloro-2'-(5-fluoro-2-nethyl-phenyl)-4'-(pyridin-3-yl)
spi r o[ 3HWOd010898323" - pi peridine]- 2,6 (I H -dione in ExarprT&P3@0(081745 ¢,
0.96 Mol ) was heated with DBU in toluene to giveracemc

(2' R 3R)-6-chloro-2'-(5-fluoro-2-nmet hy#téphenyl )-4' - (pyridin-3-yl)-1"',3"-

di hydrospiro[3Hindole-3,3 (2" H)-pyridine]-2,6"(IH-dione as a white solid
(Yield d'flﬁeﬂﬁgl,anﬁﬂc%)yrldhﬁl\(/ﬁ( Ey) M dlﬁﬁlbrcﬁa&étﬁﬁle@@Hemm*tei‘ﬂ-t{uéd&ﬂybﬁrbbnyl-1-
434.1066. Found: 434.1065. Exanple 41 Preparation of 1Internmed

5- i odoJoxty! e@cﬂi%@rérC@lqsg?rbsazyAiLdynﬂs@ryhl%@n%awérﬁy@l@yqlrﬁ 1ad9%aﬂrr@fb%<whf PEf €15 t he
met hod I Ilcylaldehyde (3 g, 12.1 mmol)
(AIdr|cﬂﬁﬁggggﬁgﬁyﬂygﬁ%ﬁg g%%éﬁ??onlc acid tetrahydropyran-4-yl ester (4
g, 22 nmmol) and K2CO3 in N, N-di net hyl forrmam de to give

5-i oglo- 2- (t et rahydr o- pyr an- 4- onxy)Exinqﬂéahdehyde as a ye||OM/SO|Id (Yield
3.4 g, 85% . Exanple 42 Preparation of |int

1-[5-i oH@tha(%@f B Al agtivig (315013)4 Bhe r%)’r‘ﬂ [% Uﬂ@? ﬁ’é@ﬁw%bq%wn@halz a-

descr! bod TR Exeioa B R e 2 Aoy Tob S o k8 iy e

(6.97 g, 2 1 nmmol) was react edpipetidind]-2,6X1H)-diode hexanet hyl di si |l azane (4. 38
m., 2 1 mol), n-butyllithium (2.5 M 8.4 nL, 2 1 mmwol), trinmethylsilyl
chloride (2.66 nm., 2 1 nmol), triethylamne (3.78 nL, 27 mmol) and

chl oroacetyl chloride (2.18 niL, 27 nnol) to give crude4-chl oro-

1-[5-i odo- 4- 2-(tetrahydro-pyran-4?yk6xy)-phenyl]-3-trinethylsiIyoxy-2-aza-
1, 3- butadiene as a yell ow gum and uaz?’for t he next step w thout further
purification. Exanple 43 Preparation internediate racemc (2'R 3R 4'S,
5'S)-5",6-dichloro-4'-(3-chl oro-phenyl )-2' -
[ 5- |odo 2- (tetrahydro-pyran-4-ylo &
spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne}<2
In a manner simlar to the nmethod ¢

e MW 697.79 C29H24C 31 N2O4
: bed Exampl e 4,

E/ Z- 6- chl or o- 3- ( 3- chlorobenzyllde € f‘?o 2, 3-di hydr o- i ndol e-1 - car boxylic
acithtert-butyi ester prepared i fi Exanple 2 (1 02 g, 2.63 nmmol ) was reacted

with 4-chloro-1-[5-iodo-2-(t y = = xy) phenyl ] -
3-trinmethylsil yoxy-2-aza-1, %%J? %ﬂéﬁ%gjﬁingggﬁ in toluene, then treated
with trifluoro acetic acid in dlchloronethane to give racemc (2'R 3R

4 S, 5 95-5,6-dichloro-4'-(3-chloro-pheny
-[ 5- ﬂ}@cﬁ)so@t(qné}fﬁaﬁWpO]_ Oy HagroA- Wﬁw@th@r@rp}methylsﬂyoxy-2 -aza-1,3-butadiene

Sp' rof %E%Jo}ge%oh;%'xﬁmﬁle ?QH%Q QQE%OII%%Q $ ev?’dmsgﬁﬁeéf‘%zaﬁf Ry solid (Yield

3R) 1-36 GhntoxycarBony(-3-mbihgl- ahpilﬁr’@lbl)leﬂ) be{rﬁylhdﬂﬂ@}hawhtoed-aaimdl Mﬂwﬂﬁﬂmdole 1-
4-yl oxy) - phenyl ].-r, 3' -di hydr ospi rq[ 3H i ndol e- 3, 3' %yr|d|n§&> (1 H).- di one
MW 668besylieis rr-byt Nzﬁ‘@ér RTeRarealrih Examplei G041 R Bremmebh ea%@&l?v BH¥ I
Exanpl , >0 [

o Rl G arE B ek e iter Do M AR M PP Aoy
Spl ro [salﬁtmnl@vlaeeo@c:datomopetenmem&ire,znﬁhz(ﬂoﬂ-lil-(hmhmwai; addedarfibk ecatBof iBury, 0. 43

was heat ed wi DBU in tol to R
51%) ) B ATHTBIEG. 4 (B BRERPY FrBmiosrgad FRAE RIS, Fo) o
(teig a% &c&ﬂﬂ’c%@’s‘%gl @RY E [I]Yl(]l-tert butoxycarbonyl 1-methyl-ethoxy)-5-chloro-
spirof i ndol e- er| dioné as a yellow solid (Yleld

140 gy pha®gy-5’ m«s OE@-Q)’ (Mﬂomﬂwtm 213@) glinpEH-indalg- @J\’/Ii-lﬁ)Pﬁ]fldmeBB;é O1b3.

Found: ©61. 0156 Prepar.ation of racemc (2'R
3R) - 6- gﬁvgﬁﬁaEOﬂ?Eﬁﬁﬂg%ﬁé%éﬂ ]g/b[S ethynyl-2-(tetrahydropyran-

4-yl oxy) - phenyl]-r 3 dlhydrosplro[SkklndoIe 3,3 -pyridine]-2,6" (I H)-dione
MW 559.45 C3I H24Q 2N2O4 A sol uti opgdhplegeem c (2' R 3R 4'S,

5' 52 5',6-dichloro-4"-(3- chloro-phenyl)-z -[ 5-i odo- 2-

(tety arﬁmpayatpyr@fnamp 63@3) 3phealyloto-2’-[5-chloro-2-(2-hydroxycarbonyl-1-methyl-ethoxy)-

splro[SH—ln e 65, ( di an 0.15 par ed
b Exam et T i BEUSRPREM R ekt bR R oty aadrta iR b S
trinmethylsilyl acetylene (0.15 g, 1. 5dﬁm@|) (Aldrich), CQul (3 ng) (Aldrich)
and triethylamne (0.63 nL, 4.5 mmol ). The m xture was degassed under
nitrogen for 5 mn, then dichlorobis(triphenyl phosphine) palladiunm(0) (8.4
ng, 0.012 mmol) (Strem was added and the reaction m xture was heated at 80
OC under nitrogen for 40 mn. The reaction m xture was partitioned between
ethyl acetate and water. The organic | ayer was separated, washed with water
twice, dried over MgJSO4, and concentrated. To the residue was added

met hanol (2 nlL) and aqueous NaOH solution (2 N, 2 nmL). The m xture was
stirred at roomtenperature for 1 h, then



partitioned between ethyl acetate and water. The organic | ayer was
separated, and the aqueous | ayer was extracted with ethyl acetate. The

or gani ¢ agern/oses2e conbi ned, washed with water, brine, PariEPdo10WEr75NVySO4
and concentrated to give racemc (2'R

3R)-6-chl oro-4'-(3-chl orophenyl)-2'-[54@t hynyl - 2- (t et rahydr o- pyr an- 4-yl oxy)
-phenyl]-r, 3" -di hydrospiro[ 3Hindole-3,3" - pyridine]-2,6" (IH)-dione as a
yellow solid (Yield 24 ny, 30 %. E&S+) mz Calcd for C3lI H24C 2N2O4+ H
[(MtH) +] : 559.1 186. Found: 559.1 18 Exanpl e 46 Preparation of
internediate racemc (2'S, 3R 4'S, © 0

5'S)-5",6-dichloro-4"-(3-chloro-p
i odo- 2- (tetrahydro-pyran-4-yl oxy,
spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne] -
In the preparation of racemc (2'R ,
5'S)-5', 6-di chl or 0-4' - (3-chl or o- Phenyl  2' - [ 5-i odo-

2 (tetrahydro pyr an- 4-yl oxy) [ ole-3,3
*_piperidine]-2,6 (IH- dlonel\ﬁS’sEggflnﬁigﬂ%é%%é(gﬁc (2'S, 3R 4'S,
5'S)-5", 6-dichl oro-4'-(3-ch| or o- phenyl )-2'-[5-i odo- 2-

(tetrahydro-pyran-4-yl oxy) - phenyl ]
spi ro[ §l¢a muioel G“racenpc BB 1, reR - IRG*4({{H -ttiro igo wprsrtwiny bl -meadhd sthdxg)-Second

Yi.el 89 ti

Prb el rshiof PR s Rt ok 2 51 norbes- %P&lyﬁh@cﬁ?ﬁeﬁﬁ R Befineh 4o 2.
(tetr a@y@(m)pdﬁb@@co% %V(D@M])md]}"ﬁirt}fﬂu]ené mb) WiiRRRITNHBFAD LR 84D]Ind@yyd di n
e]-2,6 -dione M 661. 32 C29H23CI 3IN2O4 In a nanner simlar to the

g'et Elod ea@ BUbAddrioh) Ex&mp, é24m%la adberreaction 1$1Xt|@R ,wag' hgated agy stredgt 120 °C
L Ao SR Y B B0 B AMEE R dral BHAhRBRATM L residue a5 ne 1

Ex arrpl @aﬁﬁloﬁed E»é?tw@en Qlaﬁ?;:Z soiumdn andeshyieaétent. Wikt hqlBls ildyct @hyettactdd wiklv&hyl
racemc (2

5" 55 ac@a@, Eﬂlgp @p@byped @gtr%qﬁq BEG- w@%w}th zvate[r5brn§d thep dried over Na,;SO4 and

(tetra

spirof ?%%mﬁ?éaaﬁh&e%ﬁg?%ﬁ% I nej -2, 6' ??%Oggpo%gEtggcacgze?lf ol\/vl9soll 9)dTh( Yield 29
ny, ZO%ﬁrodlEXwapﬂlesM‘&dﬁnelmhﬂcabmemamé (Sratemdctrif@ofsactic acid (1 mL) was added.

3R)-6-chl oro-4'-(3-chl oro- hen 5-et hyn - trah dro ran-

4-yl oxyA)hAepS ﬁlé?ﬁ?f“}tlotn gixtyge W %‘i t&P%‘PIB?rH%P %}O 5 byﬁ‘?dﬁ“ﬁ ' (I H)-di one
MW 538ndatsRt Fgﬂl%g{r\é%%e Iv&flts @ﬂt’ﬁ?df'&?\&nﬁ btrﬁ'yl @thett Retai8s ﬁeél{?@ﬂc&ﬁﬁ(‘(Q'@@g) I'n

Exanpl e 45, racemc (2'S S)-6-chloro-4"-

(3-Ehl Srdptrerii{p- cmo:n{)sl(QMI@YG@réDnﬂHydmmybmeny)@ly:lnmb]yl) (pHilwayd--methyl-

- eact e R vy T A PE S ST o Eingrtinst g BT AR AR ol BT Y 9545
mmol ), 4orhgtihydyam ne (44 ul, 0.043 mmol) and

di chl orobi s(tri phenyl phos h ne al | ad 0 08 mol t hen
' ) OOl C AR GBTGh BRI Tt SANADL OFendl S6ubB & (2

t r eat edM9ESh) aGifed

3R)-6-chl oro-4' - (3 chl oro- phenyl) 2' -[5-

et hynyl - 2- (t et r ahydr o- pyr an- 4-yl oxy) - phenyl ]-1 ', 3
'-di(hydrospiro[Sl—l—indoIe 3, 3'-pyriBkdiaple 63, 6' (I H) -dione as an off white
solid &YI eld 12 , 50% . HRMS(ES +) mz Calcd for C3IH240 2N2O4+ H

[ (M+H) nVltr@f’tht"‘AéwFound 559.1 183. Exanple 49 Preparation of

i nter maﬁf %Bﬁn%?ﬁ'h@ cSthQutRi’s:%o (Ighﬂﬁmhg e%\:!ﬁ@tp‘%%wWﬁﬂd%m2 rotging

13d|hyr0|nd neM W 280 11 amanne simlar to
t he nmetwadurde by an bEIRE thobognmdoas mme&emivm hoocesecindee ags8y th which 9ech nrinmdn}

(o U5 e sl T G Do O e oo ot €1)
E 2 %- m&r& aﬁ{((ﬁmﬁﬁ'g%f@%ﬂtwg@%‘g/@ pY(l)t@ﬁta!ﬂ}dlp@Q%)e fidSoid g d0sd dQlietnipne as a

yeIIowsolld . | e 50 Preparati on of internediate
E/ Z- 6- chillos ae@st¢sd dbiltlar BRET Kﬁmp@soynmmaemne%ﬁxm&eretﬂwhcydEm\opmm e-

i m 1 anEYbeBRET b R wER RhetliilisPtifds RBTRSAN AR mennet

E/ Z- 6- chl oro- 3- (5-chl oro-furan-2- yl nethyl ene)-I, 3-di hydro-indol -2-one (5.2
g, 22.3 mol) was reacted with di-tert-buty{- di car bonat e (4.86 g, 22.2
mol ) (Al drich), and 4-dinethyl am nopyridine (91 ng) in dichloronethane to
gi ve E/ Z-6-chl oro-3-(5-chl oro-furan-2-yl met hyl ene) - 2- oxo- 2, 3-di hydr oi ndol e-
l-carboxylic acid tert-butyl ester as a yellow solid (Yield: 6.1 g, 87%.
Exanpl e 51 Preparation of internediate racemc (2'R 3R, 4'S,
5'S)-5",6-dichloro-4'-(5-chloro-furan-2-

yl met hyl ene) - 2' - (5-fl uor o- 2- net hyl - phenyl )

=« am wATR ANLYN = NI AN NIRRT



In a manner simlar to the nmethod described in Exanple 4,

E/ Z- 6- chl or 0- 3- (5- chl or o-f ur an- 2-

yl met hyl ene)2eyose22, 3- di hydr o-i ndol e-| - carboxyl i ¢ aci d pCemP2éa0ioyi75est er

prepared in Exanple 50 (1.33 g, 3.5 nmmol) was reacted with

4-chl oro-1-(5-fl uoro-2-nethyl - phenyl ) -38-

trimethyl silyoxy-2-aza-|, 3-butadi ene prepared in Exanple 3 (21 mml) in

t ol uenere(sﬁzlhperf%mtlﬁglawktﬂat-b@ﬂtcfrhemaveaqﬂ&tbg((aﬁwﬂ) inn tefaChblomerEubane to give

racemc R 3R 4 '

( 5- chl 6PBRMiREN DM binkinyite @ﬁlét}dﬁz 164 gg/ml GOV oMRMRt R) nMpsfegpgavjdin-APC

spl rof mb] r _ o Yield
%113_% graﬁ%l?aé:),?zrﬁgrﬂéfj%?%tk? %1%1 i acfbghg ﬁeerﬁlﬁEﬂné{rWallﬁw, 9o} Godind

( 2 R 3R¢I=uﬁ} sdhilmhd-BSA)( b ndVildath+liraitel(DA-Ty IaméﬂﬁlyﬂM ﬁéDS draté SalfﬂeL(WBS) Buffer as

one M s, A (938 &SRB (R Craliarus salvie b g Rbi biosast r | bed

in Exanplie Ad4d [RGeIGted fodporids (£5iluRorin reactfn buffer) to each well, mix by
di chl oro-4'-(5-chl oro-furan- 2-y| met hyl ene) - 2" - (5-f | uoro- 2-met’hyl - p hen yl)

spl r o[ 3hﬁhmgioAéd 303L bl(ptﬂp@'cuﬂp-‘rﬁel}epzd@(l(&OmM oioskieg B@ﬂuﬁ*x@ﬁpH@Cﬁoﬂb(lfﬁﬁfﬁog, 0.6
th t.ol o i i L

(3R rpenseh et pibor ik BruRa -6 Pt AjR QBB Ssreppyidin- ABCan9 Bt hyi ph

enyl) - ahti-GEF ehitibody osiRiuFO{e3viFRdaltEG8TInd 30 M Rydptalimal ARG @&1&;%'5@1119@9 as a

yellow solid (Yield 65 24% . HRMS(ES+) mlz Cal cd C23H 5C 2FN2C3+

[ ( MiH) 4 TBS3fen wirb 0. Z%nrl%ﬁ SB@@ af 4981 Bpanepiteresar 3 epites dndricast using € TREdi at e

cycl op N _.of

sodi umEé rblleoﬁla% (%g g g,a % %C%)ilsdrl c%ﬂi&eﬁ\&ﬁﬁ%&ry %%h%ﬁ%agh%added

t he solretatge@ﬂsvibfreﬁurZh&sy@ﬁhﬁx&@ﬁﬁl@enﬁdaZ(g 0. 10 rml) (Acr os) in ethyl ether

(150 rrLé The m xture was stirred vigorously roomterr(ﬁfrature

After dHeitshewing thkﬂm1%&19%@efgw%yo@ﬁ}b}we(nﬁen/&xlehﬁ actmt)les 1@%@%@&% Mi xture

was stirred for an additional 1 h. The m xture was extracted wi th ethyl

ether. The organic |ayers were conbi ned and dried. The sol vent was renoved

t o Hi vRopywstptevit vdlusnes doaxbopleyde as yellow oil (Yield: 7.2 g, 75%)

Exanpl e 54 Preparation of internediate E/ Z-6-hl oro-3-cycl opent -

1- enyl net hyl ene- 1, 3-di hydro i ndol -2-one In a manner simlar to the nethod

descri bed gambxanpl e 1, 6-¢hl ereowiondmeny 2. 51 g, 15 mmol) (Al fa) was

reacted with cycl opent-l - enecar bal dehyde (1.45 g, 15 nmmol) (Al drich) and

pi peridine €1.49 nL, 15 mol §.06f et hanol to give E/ Z-6-hloro-3-cycl opent-|

- enyl net hyl ?ne- 1, 3-di hydroi Bg?l} 2-one as a yellow solid (Yield 1.13 g,
3099 . Exa e 55 Preparation internedi ate E Z-

6- Gy or o- 34gycl opent - | - enyl mpulyl ene- 2- oxo- 2, 3- di hydr oi ndol e- 1-carboxylic

acid tert-butyl esterMW 345.83 C 9H20CING3 In a manner simlar to the

met hod desé?ibed in Exanpl e 2.29%/ Z-6-hl or o- 3- cycl opent - | enyl et hyl ene-

|, 3-di hydrgpi ndol - 2-one (1. 1% 4.6 mmol) was reacted with di-tert-buty\-

di carbonate (1.1 g, 5.1 mol )~ ?id drich), and 4-di net hyl am nopyri dine (23

ng) in dichloronethane to give E Z-

6- Chl or o- 3-cycl opent - | - enyl net hyl ene- 2- oxo- 2, 3-di hydr o-i ndol e- 1-carboxylic

acid tert-butyl ester ester as a yellowsolid (Yield: 1.5 g, 94% . Exanple

56 Preparation of internediate racemic (2'R 3R 4'S,

5'S)-5",6-dichloro-4'-(cyclopent-1l-enyl)-2'"- (5-fluoro-2-nethyl-phenyl)

spiro[3Hindole-3,3 -piperidine]-2,6" (I H-dione MW 459.35 C24H2I O 2FN2Q2
In a manner simlar to the nethod described in Exanple 4, E Z-

6- Chl or o- 3-cycl opent - | enyl net hyl ene- 2-oxo-2, 3-di hydro-i ndol e-1-carboxylic

acid tert-butyl ester ester prepared in Exanple 55(1.21 g, 3.5 mml) was

reacted with 4-chloro-1|-(5-fluoro-2-nethyl-phenyl) - 3-

trinmethyl sil yoxy-2-aza-1, 3-butadi ene prepared in Exanple 3 (21 muol) in

tol uene, then treated with trifluoro acetic acid in dichloronethane to give

racemic (2'R 3R 4'S, 5 S)-5,6-dichloro-4'-

(cycl opent-I-enyl)-2"-(5-fluoro-2-nethyl -phenyl)

spiro[3Hindole-3,3 -piperidine]-2,6" (IH)- dione as a yellow solid (Yield

0.3 g, 19% . Exanple 57 Preparation of racemc

(2' R, 3R)-6-chloro-4'-(cycl opent-1-enyl)-2"-(5-fluoro-2-nethyl-phenyl)-

", 3" -di hydrospiro[3Hindole-3,3 (2" H)-pyridine]-2,6" (I H-dioneMW 422.89

C24H20CA FN2Q2 In a manner simlar to the nethod described in Exanple 5,

racemc (2'R 3R 4'S, 5 95)-5,6-




di chl oro-4'-(cycl opent-I-enyl)-2 -(5 fI uor o- 2- net hyl - phenyl)
spiro[3Hindole-3,3 -piperidine]- 2,6'(IH-dione in Exanple 56 (0.3 g, 0.65
mrol ) waswbeatoad4aeet h DBU in tol uene to give racenic PCT/EP2010/051757

(2' R, 3R)-6-chloro-4'-(cycl opent-1-enyl)-2"-(5-fluoro-2-nethyl-phenyl)-I

', 3" - dihydrospiro[3Hindol e-3,3 (2' H-49yridine]-2,6' (I H-dione as a yell ow
solid (Yield 25 ng, 99%9. HRMS(ES+) mlz Cal cd C24H200 FN2Q2+ H [ ( M+H) +]
551.1279. Found: 551.1278. Exanple 58 Preparation of internediate

2- (4-chl oro-2-fornyl - phenoxy) - 2-nmet hyl -propionic acid tert-butyl ester To a
solution of 5-chlorosalicylal dehyde (Bagns 32 nmol) in N, N-di net hyl f or mam de
(100 m.) was added 2-brono-2-nethyl-propionic acid tert-butyl ester (10.7

g, 48 mml),l.@s(%@%)uﬁgoﬁthg foulamol ). The reaction m xture was heated at
140 OC for 18 h he m xture was partiti oned bet ween et hyl acetate and
water. The organic | ayer was separat ed, )o aqueous | ayer was extracted
with ethyl acetate. The organic | ayers weffe conbi ned, washed with water,
brine, dried over Na2SO4 and concem¥ afjed i ve

2- (4-chl oro- 2- forrryl-phenoxy) 2- msthy progionjc acid tert-butyl ester as a
pale yellow solid (Yield 5.2 ¢ wpi e B9 Preparation of internediate
E/ Z- 2- [ 4- chl or 0- 2- ( 6- chl or o- 2- ox

5494

)

D
448. 55 C23H23CI 2NO4 To a nmixt e O

yl i denenet hyl ) - phenoxy] - 2- net hyl

2- (4-chl oro- 2-fornyl - phenoxy) - 2- net hyl - 510p|0n|cla0|d tert-butyl ester
(5.17 g, 17.3 mmol) and 6-chl orooxindole (2.89 g, 17.3 nmol) were anhydrous
met hanol (10?(’}16Fﬁ_1)1 at roomtenperature was slowly added piperidine ( 1.7 ni,
17.3 mol ). ¥ ﬁ%efe@t@ﬁtﬂo%tﬂyqéﬁ&n@@ﬁn Rgi%%h Rﬂo%@ o Cnifto! ethgigf?,n the

m xture was cooled to room erature a tere e precipitate was
dri ed amdopwoiplk otetityltashyi sepropyl, methoxy and vinyl,

E/ Z-2-[ 4- chI % 6- chl or012 0-.1, 2-di hydr o-i ndol -

3-yl i denenet q}" PoRyT22- r?é%l‘?fl%r opionic acid tert-butyl ester as a
yel ow sol i R!(it@édedirdmIne %‘ﬂn@ cotSXMAR o€ IRPer RIRRHE SitsBut & 1ot skl AL
E/Z-3-[2-(] -tert-butoxycarbonyl- 1-nethyl-et hoxVy) - 5- chl or obenzyl i'dene] -

6- cH! osobRitweday], hetbirdarpl @lhsﬁ@mdehdter@wb@xglwlkem pad &éxstlmmgit gyclogiicny! audw
233; % 5:2[72%%% %I}Ie%eéi ﬁ%méﬁa%rtpgpﬁg%s)rl(% ng of%%ltsﬁgstge teg ldn &Bér?z Csiu‘tl)srclltu &8 pl e
2-di hy dle&rcbaﬂylphet&oywla@nsmm& hémﬂf@?ﬂ@%b&kﬁﬁyﬂh&‘lﬂsﬁb@mt@@ bycl@tkdhyl
tert-butyl ester (6.5 g, 14.5 nmol) was reacted with
di -tt-butyl Daua@aawamcatlx aggpipblesaltorgitsl theeaf-dri ch), and
4-di met hyl am nopyridine (71 ng) in dichloronethane to give
[Z-3-[2-(l-tert-butoxycarbonyl -1 net hyl -
et hoxy) - 5- ch2l The edvepayldi of e frirh-16raglgathe famoko- 2, 3- di hydr o- i ndol e-
1-carboxylic acid tertbutyl ester as a yellow solid (Yield: 6.9 g, 87%.
Exanpl e 61 Preparation of internediate ragemc (2'S, 3S, 4'R
5' R -4"-[2-(l-tert-butoxycarbonyl -1 -net et hoxy) - 5-chl oro-phenyl]-5

, 6-di chl oro-2'-(5-fl uoro-2-net hylRRhghyl )'Ngpi ro[ 3Hi ndol e-3,3 ' -
p| peridine]-2,6" (IH)-dione MW 661. C33H32CI 3FN2C5 To a sol ution of
4-chloro-I-(5-fluoro-2-nethyl Y i"HBﬁhyI si l yoxy-2-aza-|, 3-but adi en

e prepared in Exanple 3 (21 nmol 8 (30 n.) was added
E/ Z-3-[2- (] -tertbut oxycar bonyl -

1- net hyl - et hoxy) - 5- chl or o- benXyl i d&€he] - §- chl or o- 2- oxo- 2, 3-di hydr o-i ndol e-
1- carboxylic acid tert-butyl ester prepared in Bxanple 60 (1.92 g, 3.5
nmol ). The r actlon m xture was stirred in a seal ed tube under nitrogen at
140 0OC for “fhen 120 0C for 4h. After the solution was cooled to room
t enper at ur e,X m&i&aﬂawﬁo&ﬂﬂle@@uﬂ‘@ﬁs@ﬁﬂ?& hyliR@chEiald dc@dNc iy | hifrS, M@ﬁlyl
concentrated. The residue was purified by chromatography (Et OACi CH =1
019, 1:c9§lopiepgh mth%,ceéhﬁlclsqmoml gisthogy,Rnd vinyl,

5 -[2- (st I net hyl - et hoxy) - 5- chl or ophenyl ] -
?dl chl or(}} h%igog?’# @%ﬁ{o ?% flhrjhenyl ) spiro[3Hindole-3,3
- pl peri di n'-i2sdedtddHromdhogeupsomistioffof Wwdralleali, su{sifiveddloGettalgenyl 7841,
npl e 62 Preparation of rac

33) 6 SHPSEeSaryl, életﬂﬁ%yloS@S@@t%@wv&b%ﬁﬂ%@wl Aed spstidiagygloalkenyl and
phenyl]-4'-(5-fiuoro-2-nethyl-phenyl)-1"',3" -di hydrospiro[ 3H i ndol e- 3, 3" - pyr
idine]-2,6"(IH- dioneMW 569.41 C29H230 2FN2CB To a sol ution of racenic
(2'S, 3S, 4R 5 R-4"-[2-(I-tert-butoxycarbonyl-I|-nethyl -ethoxy)-5-
chl oro- phenyl]-5 ', 6-di chl oro-2'-(5-fl uoro-2-nethyl - phenyl)
spiro[ 3Hi ndol e-3, 3 ' -piperidine]-

q§o i ndol - 3-
acid tert-butyl ester MW

on| Cc




2,6' (IH-dione (0.4 g, 0.6 mol) in toluene (20 nL) was added

| , 8-di azabi cycl o[ 5. 4. 0] -undec-7- ene (DBU, Aldrich) (1.8 nL, 12 mmol). The
reacti on woxoum4aas heated and stirred at 120 OC for 4PoT/ERRee0506DI ed toO
roomtenperature, the m xture was concentrated. The residue was partitioned
bet ween wat er sol ution and ethyl acetab@. The aqueous | ayer was extracted
with ethyl acetate. The conbi ned extracts were washed with water, brine,
then dried ®/dssde&Tramdhe@napbnisitiagd of 1he subsittiee awashdpibarl, sGbsbiyuted
chromat ogr aphy (Et OAc: CH2C 2=l ; 19, 1:9) The product was di ssglved in

di chl otstesrananbetenscraly, sybitted hetgiocyeletqveloalienyl@and subsfityiad cycdopdkenyhf t er t he
reaction m r EM@% E e for 20 h, the m xture was
concentr at e(yg)frlda?ﬁ t gét&dgg?ggceeﬁ{v%)geosgﬁoirgggf@%ymfth et hyl ether, hexanes to
give racemc (2'S, 3S)- 6-chloro-2 '-[5-chl oro-2-(2-hydroxycarbonyl -

1- et hyl - et hoxy) - phenyl ] -4' -(5-fl uoro-2-nethyl phenyl) -

r, 3'5Edi hydrgsg%%ﬁ %P?lrnﬁ&élcl?!@,(?awh%wi dine]-2,6 (I H)-dione as an of f-white
solid (Yiel &k ACIMor B2% . MS(ES+) mz Cal cd C29H23C 2FN2CB+ H [ (MrH) +] :
569. 1041. Found: 569.1044 Exanple 63 In Vitro Activity Assay The ability of
t he conpound&isthydiagenbit the interacti on between p53 and MDM2 proteins was

oo nant 1 BT BRETE Bt e M epr R PRGBS i " v "
VDMVR- i Rtigsia@td Rgterollil 98leQbd BOM drb@eortstiay bf: Bi ndi ng of GST-MDM2 protein

and p53-peptide (biotinylated on its N-termnal end) is registered by the
FRET (fluorescence resogance ener§ transf ef) befween EuPp! um ( Eu) - | abel ed

anti - GST anti boyly_and st Aept avi di n}eenj ugat e | ophycocyafi\ (APC). Test is
performed in bfl,at-m*38 pl at tar @7 2l vol ume
of 40 uL contaiNimg: 90 nN byoti nyl at e/ pepti de—260 ng/ m GSFMDMR, 20 nM
strept avi di n- APC ( Per ki nEl merWal | ac), 2 nM Eu-1I| abel ed anti - GST-anti body
(Perki nEl merwal | ac), 0.2% bovine serum al bumin (BSA), 1 mMdithiothreitol

(DTT) and 20 m\ITris-borate sa|:i ne £TBS)F buffer as follows: Add 10 uL of

GST- MDMV2 (640 ng/y workin uti ony—Lf reaatdon buffer t ach well. Add

-|uti reacti gn ufﬁe;}é{@a‘:h wel I, mx

by shaki ng. Add at éd pd3 YPepti de % nrggt kitg solution) in
| icu®

10 uL diluted caof

reaction buffer fo each welt—and m x on shaker. e at 37C for 1 h.
Addl®0 uL streptFavi di n- APC and Euanti- GST antibody mixture (6 nM

Eu-anti - GST ,gpd 60 nM streptavi di n- APC working solution) in TBS buffer with
0. 2% BSA, shake at roomtenperature for 30 m nutes and read using a
TRFcapabl e R'ds ecleatertizomahe §©5p amubiins ofinv(aviatkeoy!l, SybsHaitéd lnwet asendl dralk) .

| Cso s Uit Foha et goRan B b R RN B e Bkt
activities legphhitaRe@aRUl adddd¥le salfeprasemerbive val ues are, for exanpl e:
Exarhgl e 1C(tm) (MM 0.029BSA) 6 0.066 12 0.273 16 0.482 32 5.299 40

6.4

: Clains 1. A conmpound of the fornula wherein X is selected fromthe
group consi st iyn f ; n Q i.{: hynyl , cycl opropyl,
nmet hyl , et h?/‘l‘ A(f%ggjﬁrug%gfag%gtl ﬁ%%t&gﬁfamvtﬁ%?F‘?“W%%lgtﬁﬂﬁr%gen, hydr oxyl , or
fluorine, Rlademis €l REARHH-Elilor-4’hE-icrvphesyls st3-Agoodt2-hewsil-patisenyl 3 -
substituted | ower a ar substituted aryl, heteroaryl, substituted

, al kenyl , _aryl, ,
het er oéiﬁlwd}m@%[%hm@@}?yi3Z%@)Mgﬂqeﬂ@t(éﬁl@y@)%l kenyl and R2 is selected
fromthe gr Rt k! _saryl Ihst i f\W-ed_ o r REEH
substi t ut ed%we?%l(e\(r@(‘)ﬁé?&,% leO?Iér“ogéflé’?&Elﬁ] %)I%t ?e@%ﬁ?e@%&@c@%@@;}c’ﬁoal kenyl
and2(s u histtyidrasped| 3d-aido &k k819 1H )epyraiphdrGialdBudiongl | y acceptabl e salt or ester
thereof. 2. The .c oynd of cl aj havi ng .t he r mul erejn LS
sel ected 11 HBHG. “Geghleiost g r_om%(ﬂjgﬁ,(g'ﬁH‘Pngg'Hl%@'ﬁhﬁ}ﬁ()ﬁ#‘t ro,
et hyny lhydfeok§l10BF-ap¥krosPRS RH-ind6 et/ (2 HS QR RG] -2, B H) Uidhe; and vinyl, Y is
hydr ogen, hydroxyl,” or fluorine,
racemic (2’R, 3R)-6-chloro-4’-(3-chloro-phenyl)-2’-[5-chloro-2-(tetrahydro-pyran-4-
yloxy)-phenyl]-1°,3’-dihydrospiro[3H-indole-3,3’-pyridine]-2,6’(1H)-dione;
25 racemic (2’R, 3R)-6-chloro-2’-[5-chloro-2-(tetrahydro-pyran-4-yloxy)-phenyl]-4’-(3-

fluoro-phenyl)-1°,3’-dihydrospiro[3H-indole-3,3 -pyridine]-2,6’(1H)-dione;




Rl is selected fromthe group consisting of |ower alkenyl, substituted

| oner al kenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
cycl oal kewgl20em4eabst i t ut ed cycl oal kenyl andR2 is sel eeCa&kPRoonst’RE group
consisting of aryl, substituted aryl, heteroaryl, substituted heteroaryl,
het erocycl e, substituted heterocycle, -8¥cl oal kenyl and substituted

cycl oal kenyl or a pharnmaceutically acceptable salt or ester thereof. 3. The
conmpound of r@deﬁhd&’r(QRy\:BIR} 6ichloXo28-[hlofo- Q)J(z-B&dr\Sx&—%tHwﬁ) plgeR]-RA 51 ffuodo-2-
substi tut ed phens/ or substituted heterogaryl wth the substituted phenyl or

subst | tr%ﬁ@dnbémél éa%yﬂlhg@om@aHfm@#ér%wﬁémHs@Glﬁa denc;and RL is
selected fr O b @%F' Sisl

al kenyl , arg E)%Fitu ggﬂg)lrr%% @%g@éleo r ajsﬁlg)@{é‘q PP %1 &1@3% r[{#‘t\ﬁq
cycl Oa|11k®igl-|3 Satpgirldmb]sﬁht(ﬂlﬂedhmpl oal kenyl or a phar maceutl cally acceptabl e
zglntsﬁ g: | ﬁ;t g;ce%ggw.Rf Chlocorrp c%iorgfphgrllys ?f?‘uo?oe I2 g-ﬁgo;or rr?letchh?pgeny

(2' R, 3R) 364 Phﬁfsﬁu 3H£I%d81'31303@zmwh)nej&zﬁ(gr%lweo 2- et hyl - phenyl ) -r, 3" -

di hydr ospi ro[ 3H1 ndol e- 3, 3 di nej -di one; chiral
(2 R 3R) - 6- cileorio AR 3R3- ﬁebhlolroe2 p(lﬁeﬂlyirqizfnet@ﬁlrlbhmlr)fﬁ-’ Zfuren-Byl)-phsny ) - |

dros r H i =3, 3! (2" H) 5 idine]l-2,6" (I H)-dione;, racemc
(2 R, S%ih éir%sﬁfrgbﬁk‘?a &eélgﬁ ﬁi)oﬁyﬁ‘ﬁ%% 6 @ﬁ)((gorfel ro- 2(n|1;2 hyl - phenyl ) - 5-
hydr oxy- I( ' srdcentlt (Y HIPOR- em&%bt’L@dmLc@erﬁeﬂ@I Phenphi4’ dii@iie’-36y1§-1 Hp ~-di one;
racem c
3R) 1G- (ﬁﬂh}@mﬁpﬂoﬂﬂ}mﬁﬁleo} & (PHBripiriline]-2GUIdhrdiprs- 2- (t et r ahydr o- pyr an- 4-
yl oxy) - phenyl ] -r, 3" -di hydrospi ro[ 3H i ndol e- 3, 3' -pyridine]-2,6" (| H)-di one;
racemc (2'R
3R) - 6-chl Ortj-Aeo[r@o@hdi@fdaﬁndtsél%cftédﬂﬁdﬁﬁhﬁgfc&ip oénsllbtmgydf phenyl] 4' - (3-

fl uoro-phenyl)-r, 3' -di hydrospi ro([ 3Hindol e-3, 3 ridine (]I - di one;
racemnic ( 2 pqacermc (2 R ,3R)=6-chloro-2’-(5-tluoro-2-methyl- pheny -4’-(pyri 1n-3 yl)

ot iyt RO Ry BT O A P T ol ) 576" (1 o one,

rackm c ( 2 E%;lcermc (2’R, 3R)-6- chloro 4’-(3-chloro-phenyl)-2’-[ 5-iodo-2-(tetrahydro-pyran-4-

E%R) 6- g, ! @P?fé‘ﬂlfg %h(iﬁl’—iﬁo E%H)“?‘g?&eehﬁo% Rmrg]y£6 (,1131) dgolngydrospl ro[ 3H ndol e

2 R 3R . - ’ ] h
|()- ¥ é d?ﬁefgf ggﬁ}zr gl[Q% ﬁfélh%l’rg 42_@@@5{15)0 Ehefn_wg{ Iﬁ[s?ethy(n?ré é&%%d%oﬁsg%a!gyzi pheny

racen 0’1C(><2’)-Eh®1?)1}6 i:’ FdlbYdroﬁﬂlmiﬂiflﬂldm 6f32~pm;hhy] 2§F(éHy-Id)0n4 -(furan-3-yl)-1I
, 3 - di hydrrgcse ic 8.1 §H3-I£)n lﬂ%}o?lllQ(S-Qﬁor@ﬁlpeﬁlll)g"-rf? ]ethyhyl 5 (tI_QraI%;d%] %yr%lq

r acem c

(2’R 3@10;@@@%@1}31’23 dlﬁydrbwo@sﬁqﬁ@nélwy@?ﬂamb}% Smi”did-i’ll@hen 3-yl)-1",3"-
di hydr ospi ro[ 3H1 ndol e- 3 (2" H) -pyridine dione. 5. A corrpound of
claim1l sel éaqeatc % Brﬁ@fﬁecl@mfb -Sotderetiingg- %ylmeéltsémew -(5-fluoro-2-methyl-

2'R 3 f din-3-yl)-1 ',3" -
f:li hydr p| ro?:%ﬁr&)lh rPéP%:? %Hqé‘?%% (lt'zh% g,hdagg]g ?%H;I g?éc%el nr acgn‘? C (2 R,
3:?) 6- chlhor @?clérmé & RMR)F@eIﬂhML()cyélope{rﬂll-@@@ 2- ((Stfﬁtolir@-IZyrdéthylppi’lfealm-)il- 3.
?,/ ag)é)rg éiﬁ)l(ygi?c)’;/@plr-o[%H 1ndcoile S’SFBI-pry%[d?n%] I2n6d?1He) (ﬁog)e an%yr ' dine] (1'H) -di one;

3R) chl or r 1 5 et t{ n-4-

yl o%<5$) phen??%mlégzg y@?@gﬁ%’o%ﬁl ?fjh%d?giycr%gg& |}1 1%{{?}{(%’1 di one;
racem @h¢@ylB4’-(5-fluoro- 2 methyl-phenyl)-1°,3’-dihydrospiro[3H-indole- 3 3’-pyr1d1ne] 2,6’(1H)-

3R) - 6-chl oro-4'-(3-chl oro-phenyl)-2'-[5-et hynyI 2- (tetrahydro- pyran-4-

yl oxy) dﬂﬂﬂ?nyl ]-r, 3" -di hydrospiro[ 3H i ndol e- -pyridine]-2,6" (IH)-dione;
racemc

(2' R 3R)-6-chl oro-4'-(5-chloro-furan-2-yl nethyl ene)-2'-(5-fl uoro-2-nethyl ph
enyl)- |, 3'6. di phponasspiiead c@MpOTIdeI eorgprsifa H)mmlmddxfml@] fopmela( | H) - di one;
racemc

(2' R, 3R)-6-chloro-4'-(cycl opent-1-enyl)-2"-(5-fluoro-2-nethyl-phenyl)-I

",3" - dihydrospiro[3Hindole-3,3 '(2 H-pyridine]-2,6" (I H)-di one and
racemc (2'S,

3S)-6-chloro-2'-[5-chl oro-2-(2-hydroxycarbonyl -1 -net hyl - et hoxy) -

phenyl ] -4'-(5-fiuoro-2-nethyl-phenyl)-1"',3"-di hydrospiro[ 3H i ndol e- 3, 3' - pyr
idine]-2,6"(IH- dione. 6. A pharmaceutical conposition conprising a
conmpound of the formnmul awherein X is selected fromthe group consisting of
hydr ogen, hal ogen, cyano, nitro, ethynyl, cyclopropyl, nethyl, ethyl,

i sopropyl, methoxy and vinyl, Y is hydrogen, hydroxyl, or fluorine, Rl is
selected fromthe group consisting of |ower alkenyl, substituted | ower

al kenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

" 4



R2 is selected fromthe group consisting of aryl, substituted aryl,

het eroaryl, substituted heteroaryl, heterocycle, substituted heterocycle,
cycl oal kewgl20em4eabst i t ut ed cycl oal kenyl or a phar naceRCireEeog/oasept abl e
salt or ester thereof together with a pharmaceutically acceptabl e exci pi ent
or carrier. 7. The pharmaceutical conmpbd&ition of claim6 for the treatnent
or control of cancer, in particular solid tunors, nore particularly breast,
colon, lung and prostate tunors. 8. A co und of any one of clains 1 to 5
for the use as nedicanent. 9. A conpound gccording to any one of clains 1
to 5 for the treatnent or control 2 in particular solid tunors,
nore particularly breast, colon, state tunors. 10. The use of a
conpound of any one of clains panuf act ure of medi canents for
the treatnment or control of cancy rticular solid tunors, nore
particularly breast, colon, lung =t@ tunors.

wherein
X 1s selected from the group consisting of hydrogen, halogen, cyano, nitro, ethynyl,
cyclopropyl, methyl, ethyl, isopropyl, methoxy and vinyl,
5 Y is hydrogen, hydroxyl, or fluorine,
R' is selected from the group consisting of lower alkenyl, substituted lower alkenyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, cycloalkenyl and substituted cycloalkenyl and
R’ is selected from the group consisting of aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycle, substituted heterocycle, cycloalkenyl and substituted cycloalkenyl
10 or a pharmaceutically acceptable salt or ester thereof

together with a pharmaceutically acceptable excipient or carrier.

7. The pharmaceutical composition of claim 6 for the treatment or control of cancer, in

particular solid tumors, more particularly breast, colon, lung and prostate tumors.

15
8. A compound of any one of claims 1 to 5 for the use as medicament.
9. A compound according to any one of claims 1 to 5 for the treatment or control of
cancer, in particular solid tumors, more particularly breast, colon, lung and prostate tumors.
20

10. The use of a compound of any one of claims 1 to 5 for the manufacture of
medicaments for the treatment or control of cancer, in particular solid tumors, more particularly

breast, colon, lung and prostate tumors.



