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1 ¢ DI PHENYL OX-1 NDQOL-2- ON COMPOUNDS AND THEI R USE | N
THE TREATMENT OF CANCER FIELD OF THE | NVENTI ON The
present invention relates to sybstltuted

3, 3-di phenyl - 1, 3- di hydro-i ndol =2-one conpounds, and
the use of such conpounds for the preparation of a

9L SR e T S B o o

descri bes O O di acyl derivatives of diphenolisatine
and that these conpounds possess |axative

FIELR QP EHELINYENTIONI | e i nhi bition of protein synthesis
inhibits cell proliferation highly proliferative
cancer cells 10 nore sensitive than nornma

The presqnt Invenigngelerss thH'Piﬁl%%tF% 3ihfiPBtY-dr- BB adrdorargne |
comp@nody @nd sheand of soskt donipegtdisafonthe fvemir&iohSofraagieditatkd @6r the

uEmﬁéﬁ Qh%%r gtqégﬁglferatlon are encoded by
In

|crent ransl ated nRNAs, and are dependent on

eukaryotlc translatlon initiation factors (Aktas et

al. (1998) Proc Natl Acad Sci 95, 8280 and references
BACKGRSUAIDNJE T BOENTIGY Nt hesis is regul ated in response

to cell stress, which can be induced by 15

envi ronnment al _or physi ol ogi cal chal | enges ésuch as
US 189 HE4r descHRPTS %é!aavl&eﬂvﬂ}t\ffe% eh@'phetﬂ’@bﬁautlva@n H)at these compounds
possdshlaxated propatiessal ci um | oad and protein glycosyl ation

i nhi bition. For exanple, cell stressors such as

clotrimazol e, 3, 3-di phenyl oxi ndol e, .t hapsi gargi n,
Whiletighibigamrptpratednsynihaséninbisits ¢etlltralferatiora| highiyl 0@8ferfivecancer cells

may Mbre&éﬁ&tl@ihaﬁ%rrﬁ%&gus @’5&\9@% @nt@srs ||(H‘rlg89r) b(_Ed'agge snany
encogglr, i 8 PwEbiopuIgtons G 2t0 0% CRip 15 CHRCLEE cal projiseehey age encoded
by indifdie2y t@hnshte@l?rp R;ﬂ%bﬂﬂl&%@iep&oﬁer&SJnmumrebn trﬁr&mﬂioatlm:ﬂaﬁ’tlon
factoﬂthlEtb?Eﬁ 8”(1'93@} Pr‘oE?\faﬁ'A'céngicdsngngér@ r%'l’“é?gﬁcleg therein).

cell proli Il?y

synthesi s an eration 0SSI
that protein translation initiation |nh|biters may

Prote:h&\/ﬁthﬁﬂﬁ %%gtﬁbtea% PRRbbnsean CaI str&bs Ugmicthash Re@Buced by

enwr%meniaéé) B\%Eo vl 0 lg}flgl&ge&(su%llegs %%%é)as%alﬁ g(r:loeﬁghﬁlt&l?t
depriveggp), 1@@5elluwcalcaqnawaétanalprotelﬁ@a)@sy\llatwemrﬁlmm By example, cell

stressﬁ%7s%tl49§gf)ntnn2§iol-5h§ Mb%@o&mdgépﬁ{aﬁ \A%M{:;Eh @Jm(%'nﬁ/ﬁln%% arsenite

tentia

0
(Ao G o B0 L A VSR S BTN DT g Adac Sci o,
8505- 3550;; Haggjug at @d (1000) MeleaillQRCEBS, I‘Bﬂi_;‘(’ygoélpn\l@tarﬁi]laﬂ@t anQxdoe) 1 Med
Chem 47” KedR185 ER/oreiBY An@Giich B i i
o e 18 gb Qo ARG BHBRYT, (BERS Bt proten
Vmﬁ?%%ﬂﬂ%ceéPﬁwﬁg i9p-344, 427; Beaunet et al. (2003)
Bi ochem J 372, 555-566; Inok| et al.
The possibility that protein translation initiation inhibiters may have potential as anti-cancer
drugs has been described previously {(Aktas et al. (1998} Proc Natl Acad Sci 95; Natarajan et
al. (2004) J.Med.Chem 47, 1882-1885; Natarajan et al. (2004) ].Med.Chem 47, 4979-4982).
The Natarajan papers further disclose 3,3-diaryl-1,3-dihydroindol-2-ones which potentially

inhibit protein translation.

Protein synthesis is also regulated by the mTOR pathway, providing another link to a nutrient
and amino acid status (Harris & Lawrence (2003) ScienceSTKE (212) rel5; Nave et al.
(1999) Biochem J 344, 427; Beaunet et al. (2003) Biochem ] 372, 555-566; Inoki et al.




10

15

20

25

2 (2003) Cell 115, 577-590). This pathway is al so
linked to regulation of the protein translation
initiation conpl ex (Cherkasova%& H nnebusch (2003)
Genes & Dev 17, 859-872; Kubota et al.. (2003) J Biol
Chem 278, 20457). Inhibition of nmTOR signalling

(ZOOBf@éllbi 1sS 51}"]?1%9? Gﬁhg fp%FlﬁHy FISQTIHKE%QQ&(%’UIE&%IFJOf ﬁ)en tein translation

Cancer esearc

'“'t'a%l%"”i@%(c"?dﬁé?"aaﬁ‘ Hinnebieseh (Z003) G60%S DRV aB2872; Kubota et al.
(2008)anBier CHe:m 249 -2288)). Iaskidras: eem siphaResiafibas thk gralifd@tion of

cancé %II ﬁ%c(ﬁﬁngggslr gﬂy(]?_}(fﬁg%%aﬁ‘cl{mu?earc nlé é%gg 89211%%& al. (2001)

E"doffﬁ“@ Relgfed Capear 81 242 éﬁﬁ)y@rl@hﬁﬁjmenmf@mvéﬂdz esrpdanadsfopfancer therapy
(Huakd@ HRaghioR $200NAUAT GhidPh&inRbl-3, Bapey7{ Nat ar aj an et
al. (2004) J. Med. Chem 47, 1882-1885) I's 3-(2-hydroxy-
5-t-butyl - phenyl) - 3- phenyl - 1, 3- di hydr oi ndol - 2-one. 10
The I8 @OMHLOR42E6BtHA 3,8idkeYles Bslitsdbsidot-Atoed cdmpbemisl of the earliest
Nat_ar'aﬁag%‘t‘%n%fa éﬂ%@&?gj?ﬂ%ﬁé@?ge 99@9%@9}347 51@92 qg@%)qgg-e(‘i—hydroxy—

r eof usef nent or évention ‘o

t
S-tbfyk BRI Y- RsYEL SrfikeoBRgol-ZBibr nal ceI I

proliferation. However, there is still a need for

ounds I nhibitin
o5 2RSSR, RSTROUTL ARG MR T g compouncs
and a@@'ﬁmﬁﬂgee&u‘ﬂeb—lff@rﬁge Sebtwuint vepeaerten of diskases characterized by
abnoiPLaif SRR, 15 1 nhibition. SUMMARY OF THE
| NVENTI ON The present disclosure relates to the use
of a_hitherto sparsely studi ed subclass of 3, 3-
Howederp treny Is-still 3-rbieb Yelrigiprolet <@mpsiende Qﬁfﬁmm@ﬁnrhsﬂltm%@ ke uncontrolled

growth%‘f% cm}%f‘é‘éus ”R'p%ch%fao%BSp&ﬁ!dé exl’?‘H?ﬁ{; selectlve c8nce(|j éﬁ” proliferation

ar “het'ero ar "via
'”mb"bns, in particular carrying 20 hydroxy groups.
Thus, in one aspect, there is provided the use of a
conpound of the general fornmula (1) as defined

suMMARN A THEOINVIRR GRS at i on of a nedi cament for the
treatnment of cancer in a manmal, cf. claiml. In

- another aspect, there is provided a conpound as
The peiséritridtiolaretieatdsab thé Bsalsh aahitRAioGRERBIY stud& @fbdagsl F I3~

dlphe@y@ é thgdlfo nd%arlfrong%gm 1& tsl?r?\rzv u:h ?l‘r%)éh()e\r/lypm???es ?re para—

ener or
Subst'EHt W8 PRBIcHIad thﬁroaeom%nn aarftlsrrlfﬁhtélﬁ cxggeactoms Hamerticglar carrying
hydroRy @éuged a pharmaceutical conposition, cf. claim28.

Thus, in one aspect, there is provided the use of a compound of the general formula (I) as

defined herein for preparation of a medicament for the treatment of cancer in a mammal, cf.

claim 1.

In another aspect, there is provided a compound as defined herein for use as a medicament,

cf. claim 25,

In a further aspect, there is provided a novel compound of the general formula (I) or (II), cf.

claims 26 and 27.
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BRI EF DESCRI PTI ON OF THE FI GURES Figure 1: shows
results fromthe cell proliferation studies using the
conpounds described in the Exgrrpl es section '
corresponding to the follow ng“formula (111) (Exanple
2): XI \ RQi R3\ Y/ x2 R NOS5RLRN(III)

In a FrGHeF Sﬂaéect SRS 5iEoibd § pﬂ%rrr%&%lg%ﬂaﬁé%iﬁ%ﬂ cgea%]ig’u 28.

experiment's usi ng conpoun
NDA—231 human breast cancer cell lines (Exanple 3).
Figure 3: illustrates Translational Control pathways

BRIEF ESHRIFTEOICOF ITHS [FGHRES g Technol ogy cat al ogue
- 2003-2004). 10 Figure 4: shows Western Blots on
proteins involved in translational control using
F'QUFWGA shegs reselfy isomahe pRlLproBrABN Atrdies é'ﬁ'BgttF%FBmpol’“dﬁﬂE@"bed in
the Ex@mPBYkactidn Coaf@utitg 3o (0GIIsWhg famulaGonpExachp:: £)2
NM; 4: other (2 NM; 5. Rapanycin (100 nM; and 6:
LY294002 (10 NM (Exanple 4). Figure 5 shows
veSﬁern Bl ots on proteins involved in translationa
Fol conparing MDA- 15 468 & MDA-231 cells (48
$ ipcubation). 1. DWVSO (0.08%; 2: Conpound 3
4. other (2 UM; 5: Rapanycin (100 nM;
, LY294002 (10 pM (Exanple 4). Figure 6:
wlkwstrate$ﬂnhe results of PC3M hunman prostate cancer
cel | xenograft experinments using Conpound 3 (Exanple
5). Figure 7: shows the effect of Conpound 3 in a
Figure @) shgyysotestlts ftthe Araieis gyntheiinexreripgnts ussio demtpannd 2 (n the MDA-
468 dHIASA-26 BMGREaN BPedst Ldri8ScdINinEE fi-dMpfeod)t ai ni ng 1% FBS.
PCTACT corresponds to gromh inhibition relative to
50 pMterfenidine (100 PCTACT) (Exanple 6). 4 Figure
Figur8:3: flhwetnstet Menelkfiedl Cofitr@qapovayd (Sorarthg Cell Gigealaigi Tenhrafogy
- sformed human breast epithilial cel
Cma%$ﬁgﬂﬁgﬁ%@%ﬁ PCTACT corresponds to growth inhibition
relative to 50 pM terfenidine (100 PCTACT) (Exanple

Figur§)4-: shows Western Blots on proteins involved in translational control using MDA-468
cells (24 hour combound_‘Incubatién). 1: DMSO {0.08%); 2: Compound 3 (200 nM); 2
Compound 3 (2 pM); 4: other (2 pM); 5: Ra‘pamycin (100 nM); and 6: £Y294002 (10 pM)V
(Example 4).

Figure 5: shows Western Blots on proteins involved in translaticnal control comparing MDA-

468 & MDA-231 cells (48 hours incubation). 1: DMSO (0.08%); 2: Cornpoimd 3 (200 nM); 4:

other (2 pM); 5: Rapamycin (100 nM); and 6: LY294002 (10 pM) (Example 4).

Figure 6: illustrates the results of PC3M human prostate cancer cell xencgraft experiments

using Compound 3 (Example 5).

Figure 7: shows the effect of Compound 3 in a cell proliferation assay using a panel of human
breast cancer cell lines in medium containing 1% FBS. PCTACT corresponds to growth

inhibition relative to 50 pM terfenidine (1006 PCTACT) (Example 6).
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Figure 9: shows the effect of Conmpound 3 in a cell
proliferation assay using a panel of human 5 breast
cancer cell lines in nmedium containing 10% FBS.
PCTACT corresponds to growth fnhibition relative to
50 pMterfenidine (100 PCTACT) (Exanple 6). Figure

. 10; sho t ef fect of
P RSy eI G ey e hg o e o i eBivepsgmage human
breagtadplithiliziroed linen MEEtH A PCTHET mrmsngwd;OW@ﬁBSh(rﬁx@pm relative to 50 pM
terfe'é@‘k%@“‘g Bé‘fAdﬁ (EXWle bP serumfree MEGM nedi um .

corresponds to gromh inhibition relative to
50 pM 10 terfenidine (100 PCTACT) (Exanple 6).
FlgurEi%@ﬁ@Nﬁ-&le e doieoehd et a ol prsyfehRioh $@dyn&irigne Banel of human

7 breasct cance[t)- w}?e%rlr? tn’lle |un§ §onat‘één| ﬁqlﬂgo ?BSP %E‘lel\(‘fp gc(%r%E%?d%tto growth

cancer cont al ni ng

_inhib{tier cr@lptlvel\K.O,FSmA'l tﬁﬁiﬂfqi@ Go8RETRAET) @@mm fdee MEGM

madi um . PCTACT corresponds to grow h inhibiti on
elative to 50 pM_terfepidine e\((4‘100 PCTACT%;ﬁ
F'gurs)lo B0V t@area‘ecf?f CORBRKG Akt FlAOIBFabgh HdEng azmaef of
breas’i]canzaandelomqghlemeﬁam pantaining 108 FBpfestapt MCELDMA that &sgawn in
i

seru 3ttt 30l B BEF A RERFAREE: QG I Tl TR v
terfepigife 519G BRMAED dErampr!e 8)-50 pM terfeni di ne (100 PCTACT)

(Exarrpl e 6) Figure 13: shows the effect of

Figurﬁ Slqpah%he ﬁ%%%t ipéypgvgﬁtsgﬁ?rllelczgl Ic:ei proz ear%xtlr[]cgjnnn%sgg’i#ng a panel of
breast @b @ nelhiine: 0YsrEBBN{ Eocdwiping 16Y: FEE)(eRiepMEFLAA thal dagrown in
seruﬁﬁfﬁeerw hﬁedmfm)t b@r&@ﬂ éorﬂ%rsﬁéddfs &5 BlowRR irRTHh 2RV B50 LM

ound col on cancer cell line

terfe@&!"@ée%ﬂ FW&% ﬁ'%?fﬁ”t%%?bu ni ng 10% FBS. PCTACT

corresponds to growth | nhibition relative to 50 pM
Flgurte ustnolrwgslt es Efﬁ %f?og;rnA ( s u%g@%%@'eﬁ%%tin%iﬁ:a cell proliferation
assammpgvspm of prestate easicer gqﬂdwsﬁm ediyrreataiTing 10% FBS. PCTACT
correSYRRE kdBRMEh trﬂ‘utﬁhcﬁﬂ%ﬁutlﬁ/@lt@B@GMrEEHé}ﬁdmé\ftlﬁﬁ) BHTWEM) Bafiple 6).

nonot herapy either by 25 the PO or |V route.

Furt hernore, tunmour regression is noted using the
Figurbilghshovdabe effedt of Compoumts Bar(dEdaing el Pyolifdiager assdpusing PC3

Ld | t f

thie USLLALE nds1A egarm%ﬁkg 1RHPES PeLfifid 8.8 ©
pros k%A— ﬁ/‘%&-ﬁ%@ rﬁusmar;n reas Icn;\l;r'rl'?cer t ungurah?e o growth in

xenograft experiments and i nduces tunour regression .
Flgur@t14a§rl;0wsdﬁ§ E&utt@%f ﬂﬂld\é/h@FblgérHt@d_thayaEHm ey éfﬁarcaWCompound 3 on

er t he route e e

the C@P%ﬁ?ﬂfﬁc ] Itnﬁa(ﬁgfzﬁlsl medlum rﬂtanllmg B/ci Igéns OP?.THB'F corresponds to
growgaiohibitiar e¢latiBdtanis! M Ye)rferﬁﬂlnﬂl@QrP@T AGT) (Exémslertat es

t hat Conpound 41 reduces the rate of MCF-7 hurran

breast cancer tunmour cell growh in xeno

Figurg & pelibsfertesthah GomRaes RBRe reGrE S oM %B&Pmour cell growth

in xefkQBES experiments in a dose related manner when given as a monotherapy either by

the PO or IV route. Furthermore, tumour regression is noted using the higher doses of

Compound 3 (Example 7). -

Figure 16: illustrates that Compound 41 reduces the rate of MDA-MB-468 human breast
cancer tumour cell growth in xenograft experiments and induces tumour regression at all
doses tested when given as a monotherapy either by the PO or IV route. The effect is more

pronounced than following administration of paclitaxel (Example 7).
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tested when given as a nonot herapy either by the PO

or IV route. The effect is nore 5 pronounced than

foll owi ng adm ni stration of paclitaxel (Exanple 8).

Figure 18: illustrates that Cohpound 3 activates

caspase activity in nost human breast cancer cell

“lines, indicating that the conpound exhibits

pro-apoptotic activity (Exanple 9). DETAILED

DESCRI PTI ON OF THE | NVENTI ON Conpounds for the :
Flgurterlga II 5te9{hag %Qﬁlggudm4f‘re%gg£qhe tl'aRe aqﬁcﬁsiﬂmanogregﬁ%ancer

I nventiron relates to artic ar co ounds
tumqun ée'b@rewtit iBtenraraft experiveRittt anfeiReudes turp pir rteﬁ'é”-a%'ﬁ% Rt alpfoses
teste@ afheR rgnﬁeﬂ ad aﬂﬁd?ﬁ%eraﬂ_yf'l@tﬂee bLIGAPE OF I\l fute) [rihe aFfkyt is more

pron%twgeé QWB(?%I cel m%’g’tlopng%/f nl::jcg)ﬁei %I% tIe g)?]?t(r)?l -

cancers in mhlch i nhibition of proteln synt hesi s

Figur8N@! ﬁ’lﬁst’r&& {Hat: tempgunoafgét}(fﬁtésQﬁsﬁ%Ee E&ﬁntﬁﬂ%o@@ﬁmﬂ@ﬂ breast

I's an eftective nethod for red u0|q% cel | gé E
cancer,cginess Ingfcatings Fot SRceipospd e IS Ocaa?ﬂe@F'Ca Wi (Example 9).
cancer, multiple nyeloma, |eukema, glio blastom,
rhabdonyosarcona, prostate, soft tissue sarcons, ,
DETAAHPHESE@AbTIONCC PRINGASTON C carci noma, head and neck
squanous cel |l carcinoma, uterine, cervical
nelanona | ynphoma, and pancreatic cancer. The usef ul
npounds have the general fornula (1), namely X1 1$
CO”W"”XQS forghegreatpe el capegdn RMETY wherein 6 R, R2,
R3, and R4 |ndependently are sel ected fronthydrogen

One é)%t ét?q??llu ér se@?St I t tr?ldelrigesﬁ %rhéﬂlar CO%ELIIQ %}DJ’ %e preparatlotl of a

memsumstﬁmuﬁe@€@m“6¢@fWUX?Fmdeﬁ@ﬁwlIy substltuted C2_6
al kenyl oxy, carboxy, optlonally substituted

Cl. 6- al koxycar bonyl , t|onaIIy tituted hp
The tST‘”RWQf’SF ﬁ&ﬁ@)pailycﬂggq (Fe)) gg%tgtr]o{ Hf‘ Stl’iCt contro one
embddiméntalf kiyd laaerdmnytreatmenf off capkers &amwhioh inbibritborosf peetgin synthesis

and/cg’ %%mg 9\{%{9( iam nocar Ww\@y |%H%T‘fe?cm method for reducing cell

growth. Examples of suc cancers are breast cancer, renal cancer multiple myeloma,

leukemia, glio blastoma, rhabdomyosarcoma, prostate, soft tissue sarcoma, colorectal

- sarcoma, gastric carcinoma, head and neck squamous cell carcinoma, uterine, cervical,

melanoma, lymphoma, and pancreatic cancer.

The useful compounds have the general formula (I}, namely

(D

wherein
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car bonyl am no, C _6 al kyl sul phonyl am no, cyano,

car bam do, nono- and di (Cl. 6-al kyl ) am no-

car bonyl am no, Cl_6-al kanoyl oxy, - Cl. 6 al kyl sul phonyl

Cd _s al kyl sul phinyl, am nosul fényl, nmono- and _

di (ClL.6 alkyl)aninosulfonyl nitro, optionally

Rg,:,'llg-"fteélc}l glo‘[%g?[%%ﬂgwa %%Igclrtﬁg{rgpgia\i}jﬂ%%yggﬁ(o%hIIy substituted C, g-alkyl,
optrohellyed'mtw:ite}d Qxyalkengl, eydroyyg | optiamliyepbdButed C,-alkoxy, optionally

v subsﬁtﬁ&lr @ c yé"i ILQH%%Q{’/ bc%ﬂydxg ‘ glﬁtoﬁ%%%'smtu%t(ﬁ %@[&rffk{?&?%nyl opticnally

oaryl a oaryl car bonyl , oge
SubsyERCECanyEar Epm(, IgHionaly SHDRRTRR Couly FRTEER(oYs formy!, amino,
mon@ndain@, LIk Bsinol tdrBsay1f ihohy-Cir@Xxady(C, -GkyBaralinkcaonyl, Cr¢-alkyl-
carborﬂ(amlh%{gé y?sugphgn\glﬁmg 9\/|al§1é %a%nqigo rﬁ%{)b%)ﬁg’dl(gg's glkyl)ammo—

anlno am nocar
carbm\aﬂaﬂg@m((é)s ali@ndvlmﬁesﬂfkaﬁylpéﬁw Clhe’ﬂ'@/#%'w'mvylaﬁamfu'fony‘
mon&leén%rc@(@djalkwéfmp%sulﬁﬁw ARRY, logtl&léhﬁtsuﬂsui@éﬂ cloalRyItHY, aryl,

t he
arvIogy MR E P P hf-"ieﬁ‘bc‘/c‘g'r ete&%vaé'wf&e?@"?vdﬁ%m'

- heteroaydhoayiodnyt hletanmrylahétetce!rﬂmysc Inetergarylgmono, heteroarylcarbonyl, and

halod%?\t ﬁﬁ%ra%g%i% Gyl @an érﬂmB%BétﬁHérﬁrls @&lt)n@ﬁ%&ﬂrtﬁtéd‘ WAEh hydroxy,

het eroc Ic rin a heteroaromatic rin W t
Cig Q'F@(Vpﬁ'@(ﬂosﬁ‘of‘ﬂa@nd I(Clﬁlkyﬁgml%&arﬁow é:lﬁ@{ky%a{bonylammo, Cie
alkylSYRbEg Byl %r harden(2), ana wHadeap angemt,Ihetsedyelgt @dl fiatenmaryl may be

'Ommﬂ%bgg%gﬁ droxy, optionally substituted Cl1_6- 20

_ i%p fonally substituted Cl.6 al kyl carbonyl oxy,
~am no, nono- and di (Cl.6 al kyl)am no,

or ngﬁaﬁ%é@%&%@%)é|c§fmoﬂ%tong|-t06wﬁkﬂﬂﬁ“je§ lél*@ﬁl@é’h‘ﬁle@mrﬁﬂa ring, e.g. an

nono- and di (&t 6-al k no- carb | am 6
aromatix HAdyA GRYCSY Rt Enf 6“* %Ctycbcnrérl‘q S & %"F'Ec’lﬁ'?ag'& g 1 particular an
arom@tic fing,ad atbtohydic ri6d o6a hatekgdremrkfionyd;, nono- and

di (C, _6-al kyl ) am nosul fonyl , aryloxy, aryl am no, |

heterocyclyloxg heterocyclylan1no het er oar yl oxy
WW“Hﬁﬁ”ﬁ@@%ﬁ@éﬁy”ﬁnﬁn@“dﬁh@ﬁé“ﬁﬁyhE@“SQhIkyI as an am no

or 25 30 7 sulphur substituent is optionally

tituted k
anguﬁﬁ?%r%' @?eréi\émgtl ’k?ﬂ %/cgﬁﬁﬁ%rh hggrrgsg d?c%( o&mnal?y suréoptuted Cie-
a|kox®<o;&+cahkwtm:atlﬂnmq/€mlhﬂ¢ar@1ny®m krylnanmnow:aarlglcm(ﬁl satiyl)amino,

Cig- ﬁ@}l&g@tm@%mo %ﬂ g a\ﬂ@%ruﬁihen Qﬁ/} o M‘Ionoheﬁ'tded’ﬁﬁ Qallk\ﬂ)a@aﬂ'ﬁl)

het er oar pti ona ﬁﬁstltute ﬁﬁ
carbqry@migfe 16@”16H%V'%’Fya§%er?ﬁpt?z6}?ﬁ8 HSUBTItYtRE Gog R ItO Ty
alkyldulfenyanab ABCadt di Caklajkyd e eepialbdrg |, abyleal, be/ldnhies,defterocyclyloxy,

heteligi%{( Q)ﬂz!,rﬁ I&'lg,nifert]?rjé)ﬁrge%$ aREI %%?ej%a H‘Flrﬁ?(wvheFe;‘agr‘ @lrﬁ%ky@%s Qn amino or

t'o mean I near
branched hydrocarbon group haV|ng l1to6 carbon
atons, such as nethyl, ethyl, propyl, iso-propyl,
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pentyl, cyclopentyl, hexyl, cyclohexyl, and the term

"Cl_,-alkyl" is intended to cover l|inear, 10 cyclic

or branched hydrocarbon groups_having 1 to 4 carbon

atons, e.g. nethyl, ethyl, prépyl, iso-propyl,

cycl opropyl, butyl, iso-butyl, tert but yl, _
coFRELERHIEH b SoTRbRI KI5 i B ZHERDY bide mono-
di(C,hyedeydleanitag marbgryo s -aharidarignelamin %aﬁlﬁ@ﬁﬁmmwoaﬂdor halogen(s),
and RIOLFRII a3 Ry oﬁlﬁeﬁé@ﬁ:@ﬂ HH@E@@r&a‘Pﬁ GnayERomloasyodubsiuteany |

groups are vinyl, yl, butenyl, pentenyl, hexenyl,

hept enyl , octenyl heptadecaenyl 15 Preferred
Also ﬁ]&&ﬁ@di ﬁﬁth@fclaai Bfecﬂ)%poaﬁds ofithy Formaild (1) arebllﬂaeﬁgﬁeutlcally acceptable

ally ally]. In the present context, i.e. in
sm&%@%ﬁéttlon with the terns "al kyl ", "alkoxy", and
"al kenyl", the term™"optionally substituted" is

pefidifyngnded to nean that the group in question may be
substituted one or several tinmes, preferably 1-3
times, with group(s) selected fromhydroxy 20 25 8
In thé Whiseht suinesxt,rae metnt o, gralkyiisainterated do caabaninaémyaimypr branched
hydr(?c% rt%rneg%? héwrkgi/r?o %%%thbg@fdéﬁ %E&pa |fr18trhw giéhrgiop)?glﬁl l558(§§ropyl
pentylf ®ciopaEYR hﬁé\tloCV@iOheW':oPé‘H)FH% 140 dﬂ @H‘é{' ilg (Pyendefl tg CO"er linear,
CyCiI(,aJ)l’NZQéH&‘@H kPlQﬂ%l:aer-:‘- gﬁ)u@& KWI@@M e aYhrboh Qtdﬂ‘yé,,e @rrydthyl, ethyl,

oroply ¥ by BTV PgY aRPHELr Ronpr S ERE oy TS

am no,_ heteroaryl, heteroaryloxy heteroarylanino

Simllﬁ 8RO f?'é'rw (tar Qg&}ﬂl" |shﬁ1!eﬁ5é@f&/&o‘9§y ine@RlHARYr branched hydrocarbon

roar &ar het er oar yl am’nocar pbonyl
QFOUH*Fe’ﬂEé/ma%% %5%%9 CH1i eH’é‘ comMpEiFigp §8§ UpsAturated bond. Examples of
alkeri?ﬁgrﬁbﬁﬁﬁyﬁ \thpﬁllyl Mt@&p@ylﬂiey\ﬂaﬁckmw heptenyl, octenyl, heptadecaenyl.
het.er oc e onyl
HE&ﬂegé?%g i %*%gr ony wn@ &ﬁ%3§¥%4 é%m%fﬁg@arbonyl
heterocyclylcarbonylan1no an1no nono- and di (Cl _6

In th@lpl‘ééle%taéyn%%t iR PR Y¥ttionMthe dBEn Hali&l, Galkoxy”, and "alkenyl”, the:
termCg@{%&%ﬁgﬂ%%fgjﬁgfgnggu(k:ﬁr}slgﬂ]tta@ea%lt#s}@tﬁgg%%w{r% 8&25901’1 may be
subst@liGadadnieydr-sswdrplhtongd, peaferably 1aB yimesswitpboowp(s) salesied from hydroxy

het er oaryl - sul phonyl -am no, d _6 al kanoyl oxy,

-Cl_bal kyl - sul phonyl, Cl1_6- al kyl -sul phinyl, Cl.6

al kyl sul phonyl oxy, nitro, CL.6 alkylthio, and

hal ogen, where any aryl, heteroaryl and heterocyclyl
may be substituted as specifically descri bed bel ow
for aryl, heteroaryl and heterocyclyl, and any

al kyl ,. al koxy, and the Iike, representing
substituents 15 may be substituted with hydroxy, C _6
al koxy, am no, nono- and di (C _6 al kyl)am no,

carboxy, Cl_6-al kyl carbonyl am no, Cl.6

al kyl am nocar bonyl, or hal ogen(s). Typically, the
substituents are selected from hydroxy (which when
bound to an unsaturated
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carbon atom may be present in the tautoneric ketd
form, Cl _6-al koxy (i.e. Cl.6 al kyl-oxy),
CZ_6- al kenyl oxy, carboxy, oxo (form ng a keto or
al dehyde functionality), Cl.6 al kyl carbonyl, 20
fornyl aryl aryl oxy, arylamno, arylcarbonyl,

(whu%\ &)ru}[lfj to Ql? Lﬁga?lﬂ%%eld%ybonrﬁ{nﬁ rn%r Bél [ﬁ'géé?@m the tautomeric keto

eroaryl carbo eteroc % Y het'er ocycl yl oxy,
formhéfleracﬂ@yt (8- &b Td Yl et eFor kel s FEPRIY: oxoaﬁ?rmjng a keto or

aidel @@uncaaﬂbh@k})( El-Skahixbdayt) 0Q-alacieaT®Y fornypnoy!, atythxy, aryl-

B KRR ——————
amina) katkhoanl ettdxloky hmmmmib@ﬁweroarmar@onv heteroaryloxy-
carb@rkﬂe@BMl@wbmlm h%?&&'rﬂérﬂﬁoc&ﬁémrﬂe?é}oarylcarbonylamlno,

- h
heter@iy%,l W?rogﬁy&ﬁyn%tem@cl@argmy Fcftﬁroaycl\ﬂ%ﬁr% L% %{%ci,yglyloxy—

carb@nyy, haterboyclyehioog o, hatedocyhlelaenmyr@bWI tmyrob\e:lyicarbonylamlno,

éminﬁ%ﬂ%&é taLHﬂe Ca ﬁﬂg&h]‘n Fyrpsgﬁsﬁz%cpeangjﬂo aka)arﬁan&arbonyl

et er oar ter OC C sone O I ments,
Crs-dippearpany Iso a?ffé“%s élluéf(‘if“@ﬂr w‘aqw A9rcfrisaky 4 IPeernyf-REWp; arvl-
sulp@ﬁ?ln&nlnmem@ﬂﬂsﬂblﬁﬂl ﬁma{olﬂda 8lRth iy joxg AC ety I-sGlph6nyl, Cy.g-

alkyl I'?HF% ﬂ (.b %y@gl'pﬁ?dy%ybmtr%, Ey F"\Olgﬁ)& al F&%\Fg &n ql?]l're:r)’g any aryl,
hetelbaml‘rand aﬂdrqcmﬂﬂ mavy| bpe qugtl@lt@s@rﬁpe@mwéggscnpﬁébe@l@w ﬁq)r aryl,

heterDQFyY |and h&e}o'&%?ﬂd% &y m%]@o@ubﬁdth@ﬂlkt@%ﬁ)ﬁe@éﬂt%g substituents
Sl €
may Bﬁ élhtgﬁtltutﬁ%ﬁﬁ.fl Ewygl)éx\i, ssallifg(t\/e?rpglﬁy%rpa {Ehgﬁsl n(yﬁam:no,

~ carbagt b{@slyi/!carpdsmmmmhh,r(a&yélkquirymewbqnyb@nZl@pwréﬁwI :

. fluorenyl and xant henyl, anmong which 35 phenyl is a

preferred exanple. 9 The term "heter oaryl" is
Typiceliy,éheleebstienscae selpgipd jropt hyskippi (hich viiegrgpp¢to an unsaturated

) carbdiﬁétbﬁ%@\l bé3 prrebé}& P Ehe ﬂa[]ﬂ:méibtﬂ(b&j'!ﬂovmgrcg cQl@xP(i.a1ay e-alklyl-oxy),

Coe aépedwi:oxwl (Eaf'%od%hmfo &E \{nd?g g%‘éﬁ roerpaE%%ecg mnglho g;ﬁ&? r(.o at (ﬂycarbony[
formlt anyk .arEsamphismniod, @“ult;hrbhefleh@taroylrvl.greé%rsérvl%véeteroaryiammo
hete@%A4@H¥ny1, hé@W@}rtheteH&Vé@l@k\y |hetér§@t:lbla&ﬁﬁ3 Yketerocyclylcarbonyl,

i g SAS i PELSESH BT ) L paminocrony,
ammﬁmgmlilgyll amirvearbyghyl, mhh@arid, dilisatdyphmino-Cy ¢-alkyl-aminocarbonyl,

Coe- %l?ﬁga% %ﬁ.‘m%’ 'guaﬁ@ﬁ%%aﬁb%%o}’bm Qﬁflzsgfﬂalhémla)/rlmo Cye-alkyl-

€NZ00X [azin , triazolyl,
sulphoayly gzgplyyl su,lpg"n@'ww%@Te%ylthgc}lplag?{wwhe B {)?teroa I'and
heter@by@ BN 2R eI Japtituteddel spbcifid2@n aegyibed bdlyw for ary!, heteroaryl and

hmephgp xazonyl . Particularly interesting heteroaryl
§F6iihs are benzi mi dazolyl, oxazolyl, isoxazolyl,
t hi azol yl, isothiazolyl, pyrrolyl inidazolyl

In soméré"?ﬁlﬂﬂdthentosrub%tné(Ats apé’:géléﬂtéﬂ fayh, hy&:Q)x?,y(ti%ZéIM; amino, mono-

dazi ny
and Qe aBaginio SEHI GRS, ChaPly BT igroroon, or
halode&nzi m dazol yl, pyrrolyl, imdazolyl, pyridinyl,
pyri nidinyl, fury[, thienyl, quinolyl,

The term "Halogen" includes fluoro, chloro, bremo, and iodo.

In the present context, the term "aryl" is intended to mean a fully or partially aromatic
carbocyclic ring or ring system, such as phenyl, naphthyl, 1,2,3,4-tetrahydronaphthyl,
anthracyl, phenanthracyl, pyrenyl, benzopyrenyl, fluorenyl and xanthenyl, among which

phenyl is a preferred exampie.
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tetrazolyl, and isoquinolyl. The term "heterocyclyl"
is intended to nmean a non-aromatic carbocyclic ring
or ring system where one or ngre of the carbon atons
have been replaced wth heteroatons, ni trogen
15 (=N or -NH-) sul phur, and/ or oxygen at ons.
The term HH%FglsoaP\{[" r?;‘i' cpe%ttg rn§) Ca¥|C| %anl[ g%?lhéﬂgr[ﬁggc carbocyclic ring or ring

accor
systqmh pfer:t@zqnee:r WR&ﬁWI‘C@ﬂWIa@%@$ have 'W@Réﬁg)éﬁeéwm hAteroams, €.g.

mtroﬁ’érﬁ?—@p%}eﬂNde 34RRA)BndRY bﬁycljeh%'tcﬂﬁs EXBIRBleh @F 8i&h heteroaryl groups
azepane,

are Qyara; HExa2elylo BRI %Qﬁﬁ%ﬂemﬁ?fﬁ\f‘ e pvaazzsf& paridinyl,
pyrindilinyippaziepl pgjdaziayl, aeziyoarepené, furand, thienyl, quinolyl,
benzgﬁmﬁwfj%g% B8, b@%;%%'zéivle’beﬁ’z%%c%ﬁ;ﬂephtr%%zﬂmzpﬁmyl

ane I azl nane, hi azepane, ocane

tiozelylaFEarle) SanazaraAGIo D RN d’bef‘@tz?%HX)dF‘S?"/'r Bfizopyrazolyl,
phenbizbayy PHrOQY4r8NintePetipg meterbeyIrahymrot bemahelslyl, oxazolyl,

|soxa%§l$r|:;1%1h¥zoli¥ QA&RB%IﬂgSyrao {r)lhln%B%ﬁ/Io;&r %iyﬁ;bgridinyl pyrimidinyl,

ane

_ pyraginet wr@pem\é fuTHethirsgl, auinaty rteeqql%gtew%i»\lvm igeauifiolys indolyl in

parﬂ&%rﬁi@aﬂi’ﬂﬁdﬁz&ﬁ/ﬁ@yrrblm Gaigatdigdi paididl, AsFiaddiRg, furyl, thienyl, quinolyl,

azi ne, hexahydropyrim di ne, diazepane,
te“aaﬁgzeﬁgﬁ% 'W¥rolidine, piperidine, azepane, azocane,

25 azetidi ne, tropane, oxazi nane (norpholine),

The t%ﬁ‘ﬁzﬁetgl%% ciﬁXQ%%m totrhéaﬁ'azé)h&ngronxéﬂl'c%g#bemﬁc rm@ﬂrdrmg system

ane I.Nn partlcu ar tetra dr of ur an,
wherg 9Pg 8% morejpfrf@e C@rbﬁg@mﬁl@ver{@ggﬁw%gwqhdﬁerﬂ@oms e.g. nitrogen
{=N- fwmhiyplrsolpymﬂ ghdlion exyddh az&pa mxamples od budii Heegrocyclyl groups (named

accor%H% LR rqr?gs) a%t—:‘eﬁn‘r’lgazmlgxgzhﬁé?‘gﬁné rﬁ%&ﬁ%l—éﬂﬁbazm and

I"azl hane.
hexapysitorsciniidine wliazepaire dmpwe avrwl!dlne ﬁl@?@ﬂil@%rﬁ}wane azocane,

aZ|r|d|rkh9ta§|F|ﬁ§y&ENJhne ﬁ@olﬂ@dtrbﬁhﬁnd b¥k£irafe %orpﬂbb’rle@)(a/zepme

Ay e A T PR B B R LB B

oxaz@paes,tuh@nolm thiezisarss thikzapede, ah@zcmangmzeaanq, |dmgtane thiazetane,
tetraWcﬁ*I)f%F Ité‘cri:lvyéroﬂn%ﬁsoxép@n@%grbﬁyLHr&hloéhéﬁet ltéfFa‘fwdl\MﬂlJSbyrane

grou g écted from hydrox g ﬂ
thiepRFE, A B igyROPE dIRAFBTP ﬁ%re%@@lﬁaﬂe °¥fﬁ€*e ane. The most
interés@inl @RENples Kettetrbbydipfurdnl Irﬁldakd(}ﬂne, piptradine| heomlydr@@ri@azine, .

hexaﬁ\ml??é}“n? élXé é?%%%pg.é(@ r?@}()é%)ét Eﬁ'r&%mee%%gntéﬁge 'arieﬁanu% azocane,

neric ‘en
azet!@mRdmaéb@ﬁynanﬂmwmmc%a%mﬂ OXaZFPA, thiggjane, thiazinane,

and tRIa¥LENY, indalticalEr Réradbdrensy; infiddZandiye, ,pigorydiea hbmytiropyridazine,

t d d
hexach&Wﬁrg?#H% Ajgzgggrgeg%vgml%ﬁépendmg az[gE)QrQe onzmanle(((r-%OF[gwoime),

and tiagiGen®- al kyl ) am nocar bonyl ,

am no- C1_bal kyl - anlnocarbonyl, mono 10 and di (O _6

al kyl ) am no- C1_sal kyl - am nocar bonyl , C 6 . "
In thepkefﬁ@,taﬁ%eﬁw'@mm@ﬂne%ﬁd\“”ghhéﬁ?ﬂ%/wr\" CAFBERNa, Neterocycly!
and the like ed.4.aasNb-gXy hettatybiiphylSudtph oty terantaptipnally substituted” is

suI Qpyl -

intenBh b RPSEHE BILDR: QRSHSH AR e o SUKRROBKE (AL BRs tmes,
prefeaaubyy.§m|rp¢ﬁaﬁyp@j'(lyularhh?:rtgnes wit group(s) seiected from hydroxy {which

when present in an enol system may be represented in the tautomeric keto form), Cys-alkyl,
C,.c-alkoxy, Ca.¢-alkenyloxy, oxo (which may be represented in the tautomeric enol form),
carboxy, C,.¢-alkoxycarbonyl, Cy¢-alkylcarbonyl, formyl, aryl, aryloxy, arylamino, aryloxy-
carbonyl, arylcarbonyl, heteroaryl, heteroarylamino, amino, mono- and di{C, ¢-alkyl)amino;

carbamoyl, mono- and di{C,.¢-alkyl)aminocarbonyl, amino-C, s-alkyl-aminocarbonyl, mono-
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sul phanyl, am no, am no-sul fonyl, nono- and

di (C1, 6-al kyl )am no-sul fonyl, dihal ogen-C1_, 5 al kyl,
tri hal ogen-Cl. 4 al kyl, hal ogen, where aryl and
het er oaryl representing substljtouents may -be
substituted 1-3 times with Cl1_,-al kyl, Ci1.4 al koxy,

and d| (;‘6 a’lky‘f)ya%gwooi %]ee ?IE\E %m&%l’b%glegtcﬂ %Qlﬂgl o Ist%rjﬁywlo cyano, guanidino,

repr es ents
carbiseide st AIkANOEd WGl w&ﬁ@m@cnvbﬁm@o avkewphongbagino, o, heteroaryl-

sulprﬁ)'n?ieﬂwn@x(lf aﬂmu},gprlurmng; -Ang-eligihy 6C16gll-é‘{WI§l,ﬂtbﬁoﬁﬂoxy, nitro,
car pon al 0
sub kY o0 e TP Tenr YR B B P Gam e iosenCra

alkyl1@ihTipgerc &L 4-yilkyt, halogerh sthetai@nt andaratersatybrspegsetingnsubstituents may
be smgfu%ﬁ/l 3%%& \@H‘&f algs;ll 6, 2hiksxy nltr%%(%/a('ﬂﬁhbrﬁnlo@)ﬁaloe& and any

resent ed toneri c enol njB hy
afkvlcqi VafaR@F}@d%owrese*rwmmﬁtaﬁﬁ'tﬁ6“av BeswBetitdieg i feirgy: Coe
alkox@r:, Ky% -plRBh Xy, BRIMDANMDYIL amtDdI(C, -2/ NeimfrE] cérboxy, Ci.s alkylcarbony-
. 1 NOC : ar bonyl ,
ol KRl TESBARRY A Al e s g o
Cl_6-al kyl - sul phonyl -am no, aryl -sul phonyl am no,
Typrdaﬁ\; Qﬁ@@tﬁﬁéltité%soi}@ @é’lleCt@mfrBﬁ‘. hy@l@@/‘ a KMI'kyI§ gphemyty, ox® (which may

yl - | sul
be reQ[ﬁ_SﬁﬁtﬁH)ﬂ th Sé&ﬁllﬁ)tﬁaﬁe}'/laﬁp %OF l) %%9?# qﬁbﬁ@\é cgﬁéhy[ formyl, amino,
monda@ E(rﬁl:ll(@a@-lalkyl)aramonoarSambﬂnyionQ)faﬂdaﬁllﬁﬁgew]kyvyh@rr@cahynyl amino-
Cis é’a}%}g—yammc?éakﬁ%yl @ngﬁ(pﬁarlbbllﬁﬁamfn@f)&%md B&bamido, Cis alkyl-

titu tut ed hydr ox Cl.6
SU'Df@PK’o@W'“O@VBS%‘PWP@hWrBW helRiORDY-SHBARLY!-gFino, Cis-alkyl-suphonyl,
Cis- adlk;(!@ihlpﬁm@l I&yL)aHkmsn@horQMmeyphanyl amino, amino-sulfonyl, mono- and

n sSone
subsr@nbataummmessubﬁmteteﬁubﬁt htcln@m &+ e lkoRe o TIPSO, mono-

and dik, 8- aﬂiyk)}éhwmocéar@oﬁ} @é)élkyﬁ:ﬁitféﬁylaﬂﬂﬁ?halag@w ah, Q-@[kyﬁhlo Cy.g-alkyl-

suip@mﬁ aﬁn E{ﬁ gl‘odéﬁa[}lg;[@? g'h%on’lleh ?cﬁtggnyeﬁif_ esgg%%uénts are sef’écted from
Cy-s-Blnh ST stallendys aminy, bens-udrst difGisedviiatino, Hyldh@my cahpxp or halogen,
wher@la ﬁ\?é%ﬁyl %)?y %&%Wk@xﬁégré%gﬂ\%'sumgen@%ydﬂe(sq;@)stﬁuted with

rdn(Cig%I%I)%i‘{ c1 s_,u uan%g QIQ wit%% grgfglk\dc;ﬂe%ﬂr}ﬁyl}‘ug m(é)’representmg

am no, car box kyl c ony
Py BeAkoo See 41Ky 1V GTIES: e BT CLOT SRR S AN i
alkyl€rbdHy&inito, Talogéh £C.t edlikglthpr, aue-atkyi-siggdnhleasing, ersguanidino.
intended to nmean a derivative of a conmpound of the 25
formula (1) which - upon exposure to physi ol ogi cal
The teondprodimgd usedpherein|is hesrged tameghpsigrvetye of prrempeynd #fdhe

formtﬁl!a )(I)VWH él*hu hB&I"e%MolsdlreQQ pf |@0<_I||@a! Q?ﬂrh:lltgjnts i@ lid@sitd £6ompound of
rqar

tne qrED Ak I e B0 s Psroliiiae Bo8E dRRodt Bty Fomotes o

prodiaigs drecsstas $caredwlig ac:laestdr dhatritate estérer @lpra@etaanri@sters etc.), acid

labilek& QJSS BHE ket ctEer m "pharmaceutical ly acceptable
° 'e f' acles |§nteeno'lgd to include acid addition salts and

30 baS| c salts. Illustrative exanples of acid
The taHl i‘.bﬁammaseakt&yaerceema@é BEEL M incaldby tamciaps abl adsindr salts and

ba5|c slaég%ﬂus\@ﬁattw? exarhplte%oﬁ acz a&c&hon 5%%&§'JPA ﬁ{a\‘mgéeﬁgﬁn acceptable salts

formésbyitly nen-tadeamids- @xerg@gm efisgch gl;ggplp@aits are those with maleic, fumaric,

benz&lk %s@@%'&)’glﬁ:@ﬁ&abkﬂw b;&méfﬁ»]’tl@r@é%@ﬁdﬂlé GhétBanesulfonic, ethanedisulfonic,
et hanedi sul f oni tar

acet:rgézlrri)%wuf d:art%rlct, P?Igyll(@ICGE%rﬁl%ég)n !:?{:Iim rﬁallc mancrehc d’ler"amlc

citraacbnianagpadic, stearic, palmitic, itaconic, glycolic, p- amlnobenzmc glutamic,
benzenesulfonic, and theophylline acetic acids, as well as the 8-halotheophyllines, for

example 8-bromotheophylline. Exemplary of such inorganic salts are those with hydrochloric,
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citraconic, aspartic, stearic, palmtic, itaconic,
gl ycolic, p-am nobenzoic, glutamc, 35
-benzenesul foni ¢, and theophylline acetic acids, as
well as the 8- halotheophylliné§ for exanple

8- bronDtheophylllne Exenpl ary of such inorganic

hydrgﬁ}m%'uﬁ: Ql.rl[ﬁjr&:h tpﬂo{?‘ugnr;ﬁ%lﬂlj%thga asl Exg%gregl%f‘ Qggn@salts are salts

oric tric acid
Wherﬂ%ﬁ?@émm’g) @wter '§all-°t soe!%ie@ feorp alkali m%ql% SURas sod:um and
potas(smﬁraaluwuﬁélbar@r@m&aﬂé suéad Salﬁﬁhﬁ@ﬁceﬂniﬁwbﬁlmrabkﬁ{ﬁN(RhR where R

t assi u I
and f¥iidipRnocitit Hedin s witlnaftsusRRuasre.  Tiof AREhAS Sidilked .o
alkenyh eptiomRlily snbstRutef addparmbsinng!ly se!bﬁltgtﬁathetﬁrwlodﬁ@rm%eutfca“v
acce;?t'a”g%ts!al‘:é%r%d gl tﬁos@l de¥brine@ Pt ROMRgA ssm%béédlb@éj Seién&espiy. Ed.
ti onal substituted a 8% é q
Alfongy, c PLATAF S B hothch K IR P oot cttos Py O St o bgho damore
recerga@ldtt®naibed ineErgyclofiditsef Ritestadebich! TechRelvongihon, the term "an acid

addltPE%r g{%? %;btaﬁ ie g.Lxlt ?I‘ﬁa'rﬁ&c 8Sed hefein Esdmtené%é ﬁse ‘éﬁm tQ.

ublis npan East on,

| Furthfgweams: q?mp@uanSe%Sew?@oW. iREaTefeF AT ﬁﬁﬁwl raﬁsa?'a”t?f/ also be

presdt @ Faegutibeal Technol ogy. Thus, the term "an acid
addition salt or a basic salt thereof” used herein is
intended to conprise such salts. 10 Furthernore, the
~conmpounds as well as any internediates or starting
-ﬂn@ﬁﬂggﬂﬁals may al so be present in hydrate form
Enbodi ments 15 20 25 12 The substituents R -R4 are
bel i eved to be at |east partly responsible for the
bi ol ogi cal effect, e.g. the ability of the conpounds
to inhibit cell proliferation in cancer cells. In one
enbodi nent, R, R2, R3, and R4 are independently
sel ected from hydrogen, optionally substituted
Cl 6-al kyl, optionally substituted CZ 6 al kenyl,
hydroxy, optionally substituted C, -6- 5 al koxy,
optionally substituted C2_6 al kenyl oxy, carboxy,
optional |y substituted Cl.6 al koxycarbonyl,
optionally substituted Cl_6-al kyl carbonyl, optionally
substituted Cl.6- al kyl carbonyl oxy, fornyl, am no,
nmono- and di (Cl. 6 al kyl )am no, carbanoyl, nono- and
di (C1_6-al kyl )am nocar bonyl, Cl1_6-al kyl carbonyl am no,
Cl. 6 al kyl sul phonyl am no, cyano, carbam.do, nono-
and di (Cl1-6 al kyl)am nocar bonyl am no,
Cl. 6- al kanoyl oxy, C1_6 10 al kyl sul phonyl, C1.6
al kyl sul phi nyl, am nosul fonyl, nono- and di (Cl.6
al kyl ) am nosul f onyl ,
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nitro, optionally substituted Cl_6-al kyl thio, and
hal ogen, where any Cl.6 al kyl as an am no
substituent is optionally substituted with hydroxy,
Cl_6-al koxy, am no, nobno- andjgi(C1.6- al kyl ) am no,
carboxy, Cl. -alkylcarbonylam no, CI.
The i@%ﬁ*é@ﬁﬁa% l%gér)%béb% %r%hﬁ' :%?Bé{?]% -rﬁf%g?ié@ fortRe biblogical effect,
e.g. thecRbien dictive Icgmaeinsistte inhibitorell jlfesaean intraney&alls-
optionally substituted C _6-al kyl, hydroxy, )
optional l'y substituted, d 6, al koxy, optionall ,
In ong RRAGUITEAR €1 6 PRy TATHIERGT oY o7 Grig? i Mydrogen, optionally
subssiubst Cttlled, dptiobalyl kpbitarcddhyiakeant hydroxdi -optionally substituted Cy-6-

: .am ne, Ky Gk b ' : e
ol BTG, Sl i ap dimteeh
alkoycRPPPANP TGS IYF WHRgUtutes{d-srdryirarbony . gpapalig substituted Crq-

 alkylédrkydy)daxi) RemyWaeIim, attyio Chnddiad, kydikytiamato, @atbamoyl, mono- and

L~ substituent is optignal L tut e | ' y
g ARy oy AR Bebo MpRD (oS B cvane
carbaraidpoxyno-@nd ali(gh-kylgBearbivagErBeivNInGC16-alkanoyloxy, Cy.q-
alky &I SNNTCN Q8 RLRABMhy!, BFidd8lIREEN Gfoho- SMEM(CaSalkylRRinosulfonyl,

. _hydrogen, optional bstituted Cl1.6 al kyl, r 0X :
oo g 7 e T o PR orTTsTRT 25 3 omine
subssitubst is bptieaCiulGtinitko with ay tory,| G.caitoxpneiing, mono- and di(C;.¢-

. 1St i 1. . ) : logen(s).

o R R, T A TR s Lk, r nalogen(s

Cl. 6al kyl sul phonyl am no, nono- and di (Cl1_

- -al kyl )am nosul fonyl, and nono- and di (Cl.6

-al kyl ) am no, where any Cl1.6 al kyl as an am no
substituent is optionally substituted with hydroxy,
Cl.6 al koxy, am no, nono- and di(Cl.6-alkyl)am no,

car boxy, Cl.6-al kyl carbonyl am no, -
Cl_6-al kyl am nocar bonyl, or hal ogen(s). As an
alternative to the above, R and R2 may in one

enbodi nent together with the carbon 15 atons to which
they are attached forma heterocyclic ring or a
het eroaromatic ring; and in another enbodi nent, Rl
and R2 may together with the carbon atons to which
they are attached forman aromatic ring or a
carbocyclic ring. In one particular variant, R is

sel ected from hydrogen, hal ogen, Cl.6 al kyl,
trifluoronmethyl and Cl.6-al koxy. 20 In a further
variant, R2 is selected from hydrogen, hal ogen,

optionally substituted aryl, optionally substituted
aryl oxy, and optionally substituted heteroaryl. In a
still further variant, R3 is selected from hydrogen,

optionally substituted Cl.6 al koxy, hal ogen, cyano,
optionally substituted aryl, optionally substituted
aryloxy, optionally
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substituted heteroaryl, amno, Cl.6

al kyl car bonyl am no, C, 6-al kyl sul phonyl am no, and
nono- 25 and di (Cl_6-al kyl)am nosul fonyl. In an even
still further variant, R4 is drogen. According to
t he princi pal enbodi nent of - the invention, it is

-More. p%lrlizcu)éaelqa egr\{;g 3 Hb Ierle&%fqﬂgegéin%@%gd erTPMﬁJ[roc_g/eln halogen,

optionalwgsubemtutqdr@ Ve, $atiobib SUPGEBEIRS. Co3i Y gprionaly
subs@iRQdA: mgxyéérbé\ﬂ/d &6@0%!@ shﬂﬂﬁlﬁt@ﬂ@?gbh(ylc&@oﬁﬁt gflinbl o/

| | Tl
oo g Sichins R BlEh el S PSRy o fac e
alkyl Fapmigesubiond/|, Jahd rodricClan@ di(Kyd-3 layhamino,Ghege any Cy¢-alkyl as an amino
subs@uba/ﬂ i€ e%smw Qmsﬂ&tecgmtﬁ h%rlsw %{'6%%529/' ms G0N di(Cyg-

yl)am nocar bonyl am no -
alkylﬁqrrk%@{t@%v C1arﬂﬁkYﬁ‘i§lﬁl@P”Y§mn0 Cy] 5~alkyiammocarb‘onyl or halegen(s), suc

as fréhh @de@eralolpybﬁalmsnﬂﬁlﬂlhtfe@m[s alkywhedrexygryptitilall§ sabitiplited €, ¢-
alkoﬁn oﬁmngl‘ﬂ/ %@%&ké#@ntalk&ggﬁbbrﬂp raTJ@Ig)lt Xnaﬁ]gl%-gkét&b‘@eﬁ‘h 6 a‘l&lcarbonyl

aminglj ((@j_a”@d@ﬂrwwaawqq@l smmpnylammo Ci-s-alkylsulphonylamino, mono-
and dHE, S=fdykiinGRERIMYI, aRH Rdno Cdnddibc, gt Hiamimg edieRosm ¢, ;-alky! as

on o LR Bl e R R, oo, Ao an

di(C, ©BBRE amKERErRoxyNIICOREKY I cRISOZIRBINoa A ds- Nklﬂ@]ﬂm@;@onvl or halogen(s).
wherein RS is selected fromCl_6-alkyl, optionally
substituted aryl and optionally substituted:

As aryltehasiE jP theaheveqR ANRER | Mtk <Ing STDPYIMet tagsthar iy the carbon

atom§ EOWhialy Bicyge attednh<d fairnk Wiheteopdyclanald or sshasitoatamiaid ring; and in

anoth%r )é bgdlga%gtdlﬁg%%%%gé%tégwﬁg@éa%@(ﬁ ¥A wh‘gH %y are

attaCM«I@‘{IORG)azomwae'ﬁ@ o a FBbpeycidlinget ed from C1_6 al kyl
optional |y ‘substituted aryI and optional ly"
substituted hetero each i ndependently is
In ong é)lagwlélav?rfaé\ﬁ,] %yaF%Géﬁd fr I'@/décrqa){ Rq?ﬂﬁnl, h&f I Ern%oromethyi
and Guyiaikoxy.ut ed aryl and optionally substituted '
“heteroaryl, in particular XI and X2 are i ndependently
sel ected from hal ogen, hydroxy, QAc, NH2, Nwe2
In a NFipeY; VaNRISORVES Saiest méroggwwloggnffcr%wvwoﬁuaivutedﬁv'
optiok G subdtuteMiBAoxyNHAE opiNHaHR Mbsanded\NhiEeMBA. Thi s
being said, it is currently believed that XI and X2
may be the sanme for both phenyl rings, i.e. X1=X2.

In a sTHifgrtiearsatitre, Blliscaeteatpd frdmahydrober, abtigwitp supstitutad 6..¢-alkoxy,

halogél‘? ny%M@ gjptlbﬁ‘aIﬁ/%bsﬁ&n%@ﬂe%t&o@@hy %ﬂlﬂﬁ?&ﬁawféﬁe dfb‘:lonally

I cal ﬁ’é{lc uires isalation
A

SUbStIth&F\'i'ieE?u%ﬂ"Y' srbiesiss OpYrREe; S&n@?'MFU'aWWa@% and mono-

and di(€,.sakphaminbheroaynt hesi s route. A one-step 20
i ntroduction.of the two PhX groups saves at | east one
synthesis step and associated tine, and increases

In antelyen shlbfugther yariang Rfis birogerepar at i on process.

According to the principal embodiment of the invention, it is believed that the substituents X*
and X? must include a heteroatom directly bound to the phenyl ring, ¢f. the definition further

above.

In one embodiment, X* and X? are independently selected from hydroxy, optionally

. substituted C,.4-alkoxy, optionally substituted C; ¢-alkylcarbonyloxy, amino, mono- and
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25 15 1In view of the above, and in view of the
current set of biological data, it is postulated that
certain subcl asses of conpounq% may exhi bit
particul ar advantages: In a first enbodi ment hereof,

R4 is hydrogen; in particular both of R3 and R4 are
di(C hyaqlqﬁ)%ﬁpno,bés aﬁﬁgg ﬁ]l the EEF\\,%JIMJnyaﬂﬁnOS %oaﬁﬁd dE(Cl 6=
alkyl,’)egm@pcath@[yl@mmoa@G—RQ(apgyl(ﬁ@a, @%Won% qjld ¢@C115§!Iwé)ﬁﬁy]osulfonyl

- wher@%y'@%ﬁaﬁ&h&s@r@ammb RuBstitdrnt ¢k @ﬁ’ﬂ@ﬂly@ﬁitttﬂteﬁhﬂnt’h fiyir&xy, Ciq-

subcl ass y conbi ne
S e b SRR N Geia e O A PR
atkyleminabarbbnyt heyhatgen(@l.t ached forma ring, e.g. an

aromatic ring, a carbocyclic rlng, -a heterocyclic

ring or het eroaromati ¢ r,in particul ar_an 6
In a HPW@f%rqd|WOSW%‘tC%rW8&dT eeeffq%ffﬂv atReeerted il felpgen ORS,
oco&ﬁmm)gm{coms tm-HS'DZRhIE&dS\U-hZEJI\&B\%g, wifeirati Rhyseleeted from C;.¢-alkyl,

optlonal %@gtc{H éi ae | tq%E grgaﬁlg sﬂgﬁtitmggffep@a'? | an@@egﬂ F@fmc?&endentty is

ecte hal oge
seleqae;ﬂdfrwwdr@uem Cla’rﬁ’d@iwpt'alﬂﬁ”fﬂé'-‘b%ﬁ‘éfe@ PReERY Pati*ﬁfWBv sylstigpted
heterfobm Eu@tﬁ"‘@@ﬁbm Wtbhf TN(PJ% S\ll-ﬁldlﬁj ﬂH§02R\Mhr@h\HH‘(B:YN(RG)2, wherein

ot geﬁiactggg )}:Cdjrﬁ (flggh opilgn:-i i\{ ng%t'tgl({'ﬁ a rlr‘gnc(i:l oPreor}aﬂmmtqu?'%(%ec'?ﬁeteroaryl, '
and ¢drh R° gulepéraiestly istvietshtedeionb bydroods, Gectalil hpti¢rally isehghtuted aryl
and @dﬁ&ﬂﬂl %trtut%% He§er§§'klf3% Ezﬂ‘t Ediml%éwg%l md@ﬁér@l@ﬁﬂ/ selected from

uor o, oro

nalogep. BVGEPRY 10ACSHEh %z«%‘f“ﬁﬁrﬂ“ﬁs%‘ie a”‘gi“ﬁ‘c}%}""ﬁs Geh ggrom hydroxy,

"OAc, T, heXy,), NHRAE, fHSmMerssid NBGONMETT no,  car boxy, and

di met hyl am nocar bonyl, in particul ar hydrogen,
* hal ogen (such as quoro .chloro, ~brompo, iodo
This h¢ing Bgid rteistyrentihebaioxsd thahdf* ard Komapbe e srreeipB ety phenyl rings,

ie. ﬁnﬁn%m]{s tl‘]fé id@'aﬁtab@ kiSat SeRicd! @ﬁﬁlpo%ﬁlb Ghe d&iseabinned
|

pharR oS L QURBETT 15 S LT B P PORHERGGUREo g P gviaua
stereGiboderi@fokox yAnogindr pdyardnge igisaen mymamntbean TPUER- Ae@@lﬁtﬁp
mtromgﬁ o PRRLewdiphR chrﬂodfﬁ'sévél&%a%g Sne Kehd3B s@é}fjar%‘las'%l)&lated time,

are dr ogen. In a ninth enbodi nent wit hi

and 'PW§S%&%P\§§§' YigHi€ M R PHECDREITRED with the ei ghth
enbodi nent, Rl is selected fromfluoro, chloro,
br ono, G__4 al kyl (such as nmethyl or tert- butyl),
trifluoromethyl, C _4 al koxy (such as. nethoxy), and
di met hyl am nocar bonyl .
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In a tenth enbodi nent, which may be conbined with any
of the eighth and ninth 5 enbodi nents, each of X1 and
X2 independently are sel ected {g om hal ogen (such as
fluoro) hydroxy, Cl_,-alkoxy (such as nethoxy),

am no, and di nethylam no. In an el eventh enbodi nment

In wg\ﬁ 05‘ Eﬁe ab\éfoé C%E'Tﬁ%ebbeof‘%ﬁé'm (Pj&? s¥\ﬂ c;frb c{lcnﬁca[ H%t%t it is postulated that

sel ected from hal ogen (such as
certem amct;l53®mf@¢rapowémv expipit pagliquAr afeikdgess met hyl or
tert- butyl), trifluoromethyl, Cl _, -al koxy (such as

met hoxy)., and xhyl m nocar ho 4
1n = Bt BROEHER b YA Folp N g QW&&&%"*aﬁh bER{4hd R" are hydrogen.
- selected from hydr ogen hal ogen, Cl1_,-alkyl (such as

In seEErghé(rlnE)od é\gl& Yo i R e Maglgss Rehi mqaﬂ@e @Jr@omw.mmdﬁrst

erre his subcl ass a
embedimerie Rbiftfo Aiohead Br & *IaiP@eU'a‘T' ﬂaFﬁt'é mefitve FeY R RENoshg
X2 are the sanme. A further aspect of the invention

Erg eaﬁ%)&t 0 r%heig]us&nsas%bglggs r\!v%gchhr%yellae torr%] geraemgh [t@eﬁrst

' emb@jl®euh pheny R thgathdi Wittitiee faten aRmsiie whishdheyomsctimghesk form a

rmg,terkja JnQ{rHMLJ@c Md %)ca@ocyéﬂca%gza hétefocyER rNgQrRlhdebrbhdodatic ring, in

wherein 20 i s sel ected from hydrogen, hal ogen,
pa"“@f'ar(ia”a?rRS‘i‘lat'c f‘P‘i’ Pfﬁﬁ?rgﬁ@chﬁlf'”%nd C,_6-alkoxy; R is
sel ected from hydr ogen, hal ogen, optionally :

Ina ?ou%%tén%b%gjﬁng q%y{ nbt%i)st ugglg%g %hfclﬂt}ﬁé\} Lt)(%JEO e@jr\MlltfPFQé pre((::?dmg
embﬁfdi@ﬁmtﬁy@ﬁcbg?éﬁ anpX] @ﬁquﬂe@,ﬁ)fb@ﬂelsﬂ?ﬁé@! from tpalegepe RYdroxy, Cua-

a|ko)g,a|a@,g@,nan@:}dmhy;§fﬂm05 optionally substituted ar yI
opti onal | y substituted aryloxy, optionally '

substituted heteroaryl, am no,
In a fth Gmbmyieoawtalmnyhuaautmass,owﬁieh mabf}desmrph@dy\limrﬁm@rst
emb&ifAPRO-r2aRd Rdl gLe Rydbdar. ) aminosul fonyl; Zis a
car poh datom and X' are independently sel ected
from hal ogen, 026 OCOR5, N(R6) 2, NHCOR5, NHSOZRS,

In a sixth embodiment within this subclass, which may be combined with the fifth
embodiment, R? is selected from hydrogen, halogen (such as flucro, chloro, bromo, iodo),
nitro, C;.4-alkyl {such as methyl), C; 4-alkoxy (such as methoxy), trifluoromethoxy, amino,
carbéxy, and dimethylaminocarbonyl, in particular hydrogen, halogen (such as fluoro, chloro,

bromo, iodo), nitro, methyl, methoxy, and amino.

In a seventh embodiment within this subclass, which is combined with the fifth or sixth
embodiment, each of X* and X* independently are selected from halogen, hyc!roxy, Cia-

alkoxy, amino, and dimethylamino.

In an eighth embodiment within this subclass, R?, R*> and R* all are hydrogen.
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10 and NHCON(R6) 2, wherein R5 is selected fromC, _6
al kyl, optionally substituted aryl and optionally
substituted heteroaryl, and eq ;h R6 i ndependently is
sel ected from hydrogen, | kyl, optionally
substituted aryl and optlonally substituted

e . Lﬁﬂw
Ina H ﬁ{ehr zgerg?ﬁcyrlwentgﬂ& rPH@J @Elgﬁée . ho|¥/aé§§19§€(ﬁﬁ%ﬁ%§wﬁﬁmeselghth
emb@mwy Reistselested from fkeorer @IqradepERdent Py Se1B @ drthy intert-
butyl§REiIf usPekBEhy!, M R&)dxy NAAOBE metidyNHODARheth@aphinocarbonyt.
NHCON( R6) 2, wherein RS is selected from Cl-6-al kyl,
optionally substituted aryl and optionally
In a Bolis¢mbatimenthehieh omyyie comthagagith R dfritie pighideand ninths
embo%‘?rh@%g &dhch PR g}yod)fzqggébendcgtfyearé‘glﬂ&ted RB HRIRleh Ysuch as fluoro)

tituted aryl opt 1 onal g su stltuted
hym?@hEroé*?ﬂ’@Fﬂ‘@h@eVQFwaﬁﬁ”%hl IR MRME8bi ned wi t h
t he before-nenti oned enbodi nents within this aspect,

In an ele\} % hseerln c{:]e?ntfsre{o hlc% rﬂg kXé @‘Hg %wﬁh @lem)éyem&ﬁuqnqent R'is
selecmdrqrs @plpgfproseych pf] lM@rt qhmpabrom%rﬁ retkydigpch é‘% k! oF tert-
butyl?&ﬁﬂu&@ﬂ@ﬂﬂpuu alMox} [REh aBBidiydxy),einbYime@Pdminocarbonyl, R? is

ctec B Riral o R o B S fp e oo G R .-

(suchwigt ety hars! @sipectherBR® jasd $élascha@dofh ydrbgeadr ogen,

chl oro, nethoxy, dinethylamno, 25 1S phenyl,

phenoxy, optionally substituted thi ophen-2-yl, and .

Also ?ﬂ?fq”@QdI”FW” Hipzbclest 2 3 eryh%ﬁm{godlwentqqﬁe &g ygriants, wherein X
and Xenet heysavar, i ant whi ch may be conbined with the

bef or e- nenti oned enbodi nents and variants wthin

this aspect, R3 is selected from hydrogen, nethoxy,
A furfrlenespect ofithe myeniiyaetatesstioghe nyd as giiono kyreirp pthieozia tHeycompound

is a §$J-Q§>ﬁwbrﬁﬁlleﬁidﬁ1%r%ﬂh§5] 2o typ@QQmQMHdQﬁQhé orsURSag ut ed

hi ophen- 3- , am no, acetylam.no,
nethylsulfonylan1no and di net hyl am nosul fonyl. In a
still fXurther variant, X and X2 independently are

d from hal ogen, hydroxy, OAc, NH2, Nwe2,
HSO2Me and NHCONMe2, such as from hydroxy,
NMe2, NHAc, NHSO2Me and NHCONMe2. 10
ct, each X and X2 are preferably the
} S urther aspect of the invention rel ates
>44s€ as defined above, wherein the conpound is
- di phenyl - di hydr o-i ndol - 2-one type conpound
e fornmul a %1? ) Xl H

sel ect

wherein
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R3i / X2 R/ NORLIi (IlIb) wherein 15 R, R2,
and R3 i ndependently are selected from hydrogen,
optionally substituted Cl-6-alkyl, optionally
substituted C2.6 al kenyl, hydroxy, optionally
substituted Cl .6 al koxy, optionally substituted C2_6

i Ro p I B .

R'IS%%IE‘%Q%:&%ﬁih Cdg@g[) ﬁ%(loge%p%:l ona}/l Yr:fﬁjﬂtlgltééttfl %gé?l-s alkoxy;
G _6-al kyl carbonyl, optionally substituted

*is géle@e@hlﬁw MF@H}’hiﬂﬁ%n B@fdﬂéhy s@¥iAled aryDRBtiorRANY substituted
rbanpyl, nono- and di (Cl.6

aryloéY k%ﬂdT&’HPﬁ%%ém%]Hkr}]ﬁeﬂ heferg i kyl 20 car bonyl ani no,

- Cl _6-al kyl suI phonyl am no, cyano, carbam do, nono- and
3is %f—ilg%!ed Frkﬁ'{ %IOH%W%Q?{[L%H cE‘l%»aust,ai h&bJeAN YN8 X¥hd

optioaﬁq?rﬁyggﬁltpgﬂquryl opﬁﬂq@]_ly gﬁ)@tnalt%%yry@xy, optlonally substituted heteroaryl,
ammaJ @,yGLauamaw@rwia‘nﬂﬁy,l Gy cFHlkyis phopfla@ima) bt sidhstdniduti@Ed -
T O I ukkrylthl o, and hal ogen, where any C, -6-al kyl as
y)f %cf'ﬁ dYSubstituent is optionally substituted with
hydroxy, Cl.6 al koxy, am no, nono- and di (Cl.6
Z is aa,gajfw,)%p%ndcar boxy, Cl .6 al kyl carbonylam no, Cl.6
25 al kyl am nocar bonyl, or hal ogen(s); and 19 or
wherein. R and RZ together wWith the carbon atons to
X" anohi’Gife trheyeraiéeu;atetlaﬁétetﬂomofamgan (bféteCOR?O\I(R?)Z,rNH@RsaNHsozRS

and l\cErE(? ?r ,Io\ir\}'@érlerallﬁ F{SIISns%‘Iec@aa caEg ﬁ(g %&)n%hy Qg?ftltut%d gal and

optiopally suh@tép@dd@tﬂrpwb &né ePeTR T ingrReREeBldh seleye! fresadgrogen, Cuer
alkyl N(ﬂa@)]aiy INEEKRR W%@tlonﬁlyaﬂﬂstlﬂméﬁﬁaﬁyl %UEF ein

R5 is selected from Cl6 al kyl, optionally substituted

aryl .and optionally substltut ed heteroaryl, and each
pharmRBcautickely enckphitle sils tseleeiCtas definaifuteraigea). C, 6

al kyl, optionally substituted aryl and optionally

substituted heteroaryl; and pharnaceuticall

In ong@EtpEiaming X aindsX taﬁ%rr@ependﬁﬂt'\b%%%%@m%tXC@&S NEB")2, NHCOR®, .
NHS@REY JR3 NHWRT)gamdréin F & BRIceatratn Creaily dsmageany substituted aryl

and %?a?gyfhbgé¥ﬁeg ﬁ’ngﬁroarguési %1: %%H%T%Bt%r‘ﬂ% :s%(hgétéd from hydrogen,

Cy.¢-athpit i ctighally suswgtadtanflamd @pgenaawlscwwﬁébﬁseroarvl
optionally substituted C, 6 aI kyl carbonyl, am no,

Cl. 6- al kyl carbonyl am no, 6 al kyl carb Q‘I
In oneya@a%vy{wtymabH@ﬁwgﬁpg‘wlth%ﬁaefo% eati'c("@% éﬁbo meni:s within this

aspea@) RYik kaattiad siohf Opayblkyl rint! IR ;-atkpancsucia asl fromnoethain dthyl isopropyl,

methg%_h‘, %E‘\o@(ﬁbsgwtobﬁtﬁ r%{cglapmgm%e oﬂ} Qﬁoxg%nd ‘?s%propoxy, or from

ptionally su stltuted W th
methily gyl ynd GprePHl- koxy, am no, nono- and

In another variant which may be combined with the before-mentioned embodiments and

~ variants within this aspect, R? is selected from hydrogen, chloro, methoxy, dimethylamino,
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15 di (C1_6-al kyl ) am no, car boxy,

Cl_6-al kyl car bonyl am no, Cl.6 al kyl am nocar bonyl, or

hal ogen(s); preferably, Ri, , and R3 independently

are selected from hydrogen, o onal Iy substituted

=CLl. 6 al kyl, hydroxy, optionally substitut ed
pheng/:il gir%écg,? oron éu% onaltﬁ E%JFL%;{)IE teaq‘ntd(c%tlgnally substituted thlophen 3-
yl. C1. 6“alkylcarbony|, am no, Cl.6 al kyl carbonyl am no,

Cl 6‘alky|carbony|an1no Cl_6- alkylsulphonylan1no

and di (Cl al k nm nos,| 20 nitr
tn st e daripriighls? ra%b%?%%ﬁ“% i e Besorp e e %maﬁﬂ)me"ts and
variaGls- Gittah Kyd aspecta R’ Ederatedsuls hivdrogert, riethopt floeral thjoro, cyano,
phenngﬁ%ﬁ g%ltﬁ%omlbm#%ﬂﬁ%ythlo%rﬁzévl kﬁﬁbptl@fﬁ@ll@%ubﬁ@%d thiophen-3-

am no, car
yl, aginRy PeERF HBRG! aRiisuiremy ashiap kc‘gﬂdaﬂﬁnﬁ%wﬂbfeﬂmfon%r

hal ogen(s). 25 20 An another enbodinent, R and R2

00 SRS b SR AP A Ml W Be B oy, ok
NH;z, NMeg,. NHAT, 8HEDbMea prert NéEOIébeaéut?‘i’e%ﬂfrorF?hY@mdv FRAG, d)'@e:t Wée2, NHAC,
NHSMMkhﬂhhﬁKﬁﬁﬁhgn atons to which they are attached

forman aromatic ring or a carbocyclic ring. 5 1In

further preferred variants of the above aspect,
with@rthie dspentscant and@ki aatpref¥rabgnithe X@mar e i ndependent | y

sel ected from hal ogen, OR6, OCOR5, N(R6)2, NHCOR5, -

NHSO2R , and NHCON(R6)2, wherein R is selected from
A stilQjurenpdpptt, of(jm uwa:aﬂiqryegim;si@th@p%asaq}%ﬂnegﬁgove wherein the

~ comgRhd QNS BYdipah s Btaikyaflo Neleb ame pe @thoang br R formula (11b)

i ndependently is selected from hydrogen, C, -6alkyl,
optionally substituted aryl and optionally :
substixuted heteroaryl; in particular X and X2 are
10 |no-oendently sel ect ed from hal ogen, OR6, and
erein R5 is selected fromCl-6-al kyl,
|y substituted aryl and optionally
heteroaryl, and each R6 independently is
'n1%ydrogen, C, _6 alkyl, optionally
] 4 ed aryl and optionally substituted
atefoaryl. In Eg her preferred variants of the
aoove aspect, odi nrents and variants, R and R2 15
i ndependently are sel ected from hydrogen, hal ogen, C
wherfnal Kyl , cyano, trifluoromethyl and Cl.6-al koxy; R3
is selected from hydrogen, d _6-al koxy, hal ogen,
nitro, cyano, and amno. 20 25 21 Presently very
RY, RF,rtnd Re sidependeatip acndsecodd firdve hiydroguh,coptioadslly duhsittated C,.¢-alkyl,

Optiolnétﬁ/ts%gstitgteh Q‘S-Ja‘ﬂlén?%{)&‘.oxy, optionally substituted C; g-alkoxy, optionally
substituted C,¢-alkenyloxy, carboxy, optionally substituted C,s-alkoxycarbonyl, optionally
substituted C, s-alkylcarbonyl, optionally substituted C.¢-alkylcarbonyloxy, formyl, amino,
mono- and di{C,_¢-alkyl)amino, carbamoyt, mono- and di(C;.s-alkyl)aminocarbonyl, Cyg-alkyl-
carbonylamino, C;¢-alkylsulphonylamino, cyano, carbamido, mono- and di(C;.g-alkyl)amino-
carbonylamino, C, s-alkanoyloxy, Cl_ﬁ-alkyléulphonyl, C,.s-alkylsulphinyl, aminosulfonyl,
mono- and di{C,.s-alkyllaminosulfonyl, nitro, optionally substituted C,¢-alkyithio, and
halogen, where any C,¢-alkyl as an amino substituent is optionally substituted with hydroxy,

Ci-¢-alkoxy, amino, mono- and di(C; s-alkyl)amino, carboxy, C,_s-alkylcarbonylamino, C;.¢-

alkylaminocarbonyl, or halogen(s}; and



10

1 _
5- Anlno 6- chl or o- 3, 3- bi s- (4- hydr oxy- phenyl) 7- et hyl -
1, 3-di hydro-indol - 2- one 2

5- Chl or o- 3, 3- bi s- (4- hydr oxy- pH%%yI) 7- met hyl -

1, 3-di hydro-indol - 2-one 3 5-Fl uoro- 3, 3-bi s- (4-hyd

or w@&é%éggﬁgﬁb %@;ﬁ%é mﬁ'ﬂhﬂ%gr rbb@gglms%o(m'ﬁchischéy are attached form Wa

roxy- pheny
heterpcgdigiriig.off Beterpaataticgifg, gh aromatic ring or a carbocyclic ring;
6 Br ono- 3, 3- bi s- (4- hydr oxy- phenyl ) -5, 7-di net hyl -1, 3-d

- %ﬁro i ndol - 2-one 9
'S%C @hﬁ°§'§”8|s (4- hydroxy- phenyl ) - 7- met hyl - 2- oxo- 2, 3
" -di hydro-1Hindol e-5-carbonitrile 10

xt aan ar Qgﬂ-ﬁéya&dghﬁ’y QTA[ %X@fr&%%g%@ﬁ‘%ﬁﬁ' ScBRE Ry, WHRIARY AHso,r®,
and %H@Wnlzwwﬁ'ym & slagted from [Gy-orlxy OpPRIRYY Fubstiftedgyl and
optionaihyCdubyitutedi Heerbargt, @Ae eadiPDRLidependently is selected from hydrogen, C; -
alkyl, i&@nalﬁfhiyaﬁguhﬁjoa&! aé'% ob!gg egiéslf su Msg: &XX hBttc]-:ec@Fyl) aZd met hyl

6- Brono- 7- et hyl - 3, 3- bi s- (4- hydr oxy- phenyl) 2- 0X0- 2, 3-

pharﬂbteﬁ%wryla&ép@&é Sail fafBenitrile 16
Brono- 7- et hyl - 3, 3- bi s- (4- hydr oxy- phenyl ) - 5- met hoxy-

1 3-di hydr o- |ndoI 2-one 15 20 25 30 35 40 45
In orfeGemER@imd&®, 22 R?,1dhd R independently are selected from hydrogen, halogen,

optioaalﬁjs %stotugég%[l p f%ka/ﬁf y%%o | Oé%tlcmgwydblt[tﬁted &'S'E%EOW op]troﬁaily

ro-1I
subsiitgts. G SsEC oY ciRgellyisehsHityted Crselkylcaropdoaing. Gie

alkyl&h\‘gé'r@”hlmukb |d}g%|llﬁ/1érlfcﬁ'§/ﬁﬂﬂhd Id, L—%Iky@&lpﬁorglhmlno mono- and dl(Clg
aikyl)gr‘rancml;[ﬁ?ral ’Irﬁ c_yzxdr O)é n%eramd dl(él J“?Lﬂ)o n¥1no wrﬂeere Xny (]:1 s-alkyl as

- an arﬁm@humtmue?\t &t MIonally\%sdbslstu(eﬂimythWyp Beaylkpx)5-ametcyhono- and

15

20

25

dl(clé a&ﬂ'amr%r QaHbEﬂP ée aﬂpy?cartfbngémmo Cis alkylamlnocarbonyl or halogen(s);

ro-5 bi s- (4- hydr oxy y-phen J- - et g
prefeiat(gy dﬁ hli',draad BnH‘SFD%‘dSH%Y e sg!e@?:d from ydroa/e optlona ly ubstituted

Cis-dliof myarsmthtm’&amy bitstifudehgdraikgeyp bptonk )y fsteratd] G-di h

‘ alkoxég%ﬁ?ry_l‘ % ﬁ%b%{ﬂgggr& t %}yﬁaﬂ%ﬁxl amhno C,. —algylcarbﬁnylamino

Cie allgylcgarl@ﬂnm&am{@,ﬁwalky@;.ugﬂlilgmﬂgmno mono- and di C1 & aikyl)amlnosulfonyl
nitr06cyg% Qn@msend= Bh d((@; hYRyI9ampeRert hnp €BhiRyIl as emnebiRe X

substhueﬁt is optu%ndﬁy subggtutec?wcm?lydroxy, C,.g-alkoxy, amino, mono- and di{C,_¢-

alkyl)amino, carboxy, C,e-alkylcarbonylamino, C;_¢- alkylaminocarbonyl, or halogen(s).
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15

20

25

29

6- Chl or o- 3, 3- bi s- (4- hydr oxy- phenyl ) - 7- met hoxy- 2- oxo- 2
, 3-di hydro-1 Hindol e-5-carbo trlle 10 31 6-Ch
Ioro 3, 3-bis-(4- hydroxy pheny 07 nmet hexy- 5- et hyl -

3-di hydr o-i ndol - 2- one;

An aﬁ?t%‘l %\tﬂﬁ dﬁp&&hl\@ or% Igzghgﬂwgf’\ﬁgy g{eo&(aybd?\heﬁg%ls )co g/hﬂﬁttm

o-1 ndg
aﬁm@£¢ﬁ¥6ﬁb @eGEﬂW§ﬂ@ﬂﬁhydﬁ6¥vﬂﬁﬁ@ﬁyﬂwg5 7-d i met hoxy-
1, 3-di hydr o- |ndoI 2-one;

o o e A A o010 AR

attacBBd form an aromatic ring or a carbocyclic ring.
- N-{4-[5-Chl or o- 3- (4- net hanesul f onyl am no- phenyl ) - 7- e
t hyl - 2- oxo- 2, 3-di hydro- 1Hi ndol - 3-yl ] - phenyl . s
In fu;thgﬁeqrﬁf@ﬁ’@g lyprfiqj'ﬁﬁﬁf e abgve aspect, embodiments and variant, X" and X* are

indefdnfidnt y?se(eéteﬁcremy hashan-aRicogdR®, B RN, IHTOR® mmﬂmkﬁ %ﬂex

63- di | H-
o P St ol Bl Sy SBELEIL B g goenciy
substitiy{dd-tetereayR agd @aﬁyaﬁr indénendentb Isselyqrt]ed frpm rphlqu,en, Ci¢-alkyl,

optloﬁalwestueﬂﬁé‘dlafrﬁ%ﬁo%ﬁena'i@ substltuted heteroaryl in parttcular X! and X? are
am n

4- Acet
R e e G )
optiohb {y4sup&tit@ted irg -aBid (o@ttmnﬁlllyanwwiﬂfedHIytemiHI“VIOarplheﬁlWIF§ if?delwendently is
seEecE%of?‘%lwf (9)6 %ﬁr?gs(l}ll gﬂo%ﬁ‘y s[]g&,tut’éd )él—y]l and optionally substituted
haeWP@ﬁ [3 (4 Acetylan1no phenyl) 6 chloro 7- met hoxy- 2- 0
X0- 2, 3-di hydro-1 Hindol - 3-yl ] - phenyl } - acetam de; and

g f“%&?"zﬂrfféf’"&ﬂP’%’?ad’-t%9?t£'9r?89hea%5é°§ﬁﬁ'F?ﬁ??igr%”t h"’@"""’rl‘t)'5 B 3pg K

indepehdsoyly 2o sdee@trdinhyydrasen HhalpaRol C3s-gkyl cxﬁmenVlﬂuoromethyl and
C1-5~512I§d§§$ ha@%éllél:tfegrﬁ@m Q5edr§¢9en, @_G-aﬁt@xy,%logéﬁ, niifL_P@, cy@Qo, e amino.
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117 6-Ch

| oro-7-cycl opropyl - 3, 3- bi s- (4- hydroxy-phenyl)-1, 3-dih
ydr o-i ndol - 2-one 119

6- Chl or o- 3, 3- bi s- (4- hydr oxy- pH@nyI) 7-trifluoronethyl
-1,3-d i hydro-indol -2-one 121

| Presgﬁt% :j &5&{3%}(&1 | cgg{pgmyog @-.e%% 8 G 4rU e KNP RERY ) I'oav*ing :

6-(4-Fluoro phenoxy) - 3, 3- bi s- (4- hydr o) cy- phenyl )-7-tr
| $-lanin6-0RbBYE)3-bls- @ -hehrdky Gr@ih-NGathy 2, BlRdR-iddddr-Aeet | C
a@—ctﬂoro 3,3-bis-(4-hydroxy-phenyl)-7-methyl-1,3-dihydro-indol-2-one
AJéﬁéﬂéﬂvﬂ ey}, 3@ihed-Bedh2-Pocy cl opr opyl - 2- oxo-
3 i 3 d .
L YO SE By o= 4 oy 126 Acel ¢
mo-3,3-bis- {4 hydroxy phenyl) 7 methyl-2-oxo-2,3-dihydre-1H-indole-5- carbon:trlle

46 Blodo b A= RGE IOy RRANY.5 heBros - &b 2 3 ard bzt dnbi O Ome
t frploma, 73tli Hyeis-Or-hybkoignghehy) 3 yidthy!-phaeimydro-inesbene 128

. Az Boine-5atyicB,3-bis-(4-hydroxy-phenyl)-7-methyl-1, 3-dihydro-indei-2-one

46 rgm &e%b%%wgljfmérﬁ %hew')c%ﬁ?xenzé -y drgdite ?'%669( 3l x o
R T A WS- APl BHERY T T &8t er <130

Acetlc aci d

4-[ 3- (4- acet oxy- phenyl) 6- (4-f 1 uor o- phenoxy) - 2- oxo- 7-

trifluoronethyl-2,3-di hydro-1H indol -3-yl]-phenyl

ester 131 D nethylanino-acetic acid

4-{6-chl oro-7-cycl opropyl - 3-[4- (2-di net hyl am no-acet o

Xy) - pheny[] - 2- oxo- 2, 3-di hydro-1 Hi ndol - 3-yl } - phenyl

ester 15 133 Di net hyl am no-acetic acid-

4-{6-chl oro-3-[4-(2-di net hyl am no- acet oxy) - phenyl ] - 7-

nmet hyl - 2- oxo- 2, 3- di hydro-I H i ndol - 3-yl } - phenyl ester

134

6- Chl or o- 3, 3- bi s- (4- hydr oxy-phenyl )-7-trifl uoronet hox

y- 1, 3-di hydr o-i ndol - 2-one 135 Acetic acid

4-[ 3-(4-acet oxy- phenyl)-6-chl oro-2-oxo-7-trifluoronet

hoxy- 2, 3-di hydro-|1 H i ndol -3-yl]- phenyl ester 20 136
Di et hyl am no-acetic acid

4-{6-chl oro- 3-[ 4-(2-di met hyl am no- acet oxy) - phenyl | - 2-

0XO0- 7-

trifluoronmethoxy-2, 3-di hydro-1 H i ndol -3-yl }-phenyl

ester 137

6- Chl or o- 4-fl uor o- 3, 3- bi s-(4- hydr oxy- phenyl ) - 7- net hyl

-1, 3-di hydro-i ndol - 2-one 138

3-Chl oro-7, 7- bi s- (4- hydr oxy- phenyl ) - 4- et hyl -5, 7-di hy

dro-pyrrol o[ 3, 2-c] pyri dazi n-6-one 139 Acetic acid

4-[ 3- (4- acet oxy- phenyl ) -6-chl oro-4-fl uoro-7-net hyl -
0x0- 2, 3-di hydro- 1H i ndol -3-yl]- 25 phenyl ester 140

Acetic acid

4-[ 3- (4- acet oxy- phenyl ) - 6-chl oro-4, 7-di net hyl - 2- oxo- 2
, 3-di hydro-I Hi ndol - 3- yI] phenyl ester 142

6- Chl or o- 4, 5-di fl uoro- 3, 3-bi s- (4-hydr oxy-phenyl)-7-ne

t hyl - 1, 3-di hydr o-i ndol - 2 one 143 Acetic acid
4-[3-(4-acetoxy-pheny|)-6-ch|oro-4,5-dif|uoro-7-nethy
| - 2-0xo0-2, 3-di hydro-1 Hindol-3-yl]- 30 phenyl ester
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146

3, 3- Bi s- (4- hydr oxy- phenyl ) - 7- trlfluoronethyl 1, 3-di hy
dro-i ndol - 2-one 147

7- Chl or o- 3, 3- bi s- (4- hydroxy ph%%yl) 1, 3- dlhydro i ndo

-2-one 148
19 36Brbth S5l (ﬁwjr%s{m 58 e, PX Qadys- iy dpo- | H i ndol
20 65 ﬁl&@hb% rhly r@(y 1)-7-methyl-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile

21 Te- Ela|b1y43-33;.53(4mwo>(yzbhéhyohsmeymphjemyﬂh9|—1Ja;cﬁwd:iohmdwzacniendoI -
24 26-ghigo-35thyd93-bidH-hS@xy-BEny)GDMeBB- 1 24lihydr(ndol-2-one
25 36 §h“BP§ § hll' %HF éﬁgﬁéﬁrﬁb M- ﬁm%ﬂ;éﬁd!'ﬁy?‘fom d9‘12 ore 3- di hy

26 Chl is-( roxy-phe ) 2-ox0~2,3-dihydro-1H-indole-5- carbomtnle

7 Lo bzg% e m@ro o

29 @th[&o-@ﬁ&als (15 roxy p_henyl) -7-methoxy-2-ox0-2,3-dihydro-1H-indole-5-carbonitrile;
31 76-Cigerd-3 Bibisy(h-hBir3eriphSwif-4-nRyhd e yetphte ipyinydrd-irgeleh-daydr o- i
32 nﬁj@tplurgstgeﬁ@] 313F8s-(4-hydroxy- phenyl) -7- methoxy 1,3-dihydro- mdol 2-ane;

33 gb-Ghlesp 33 0 G k2 gy arots: ol
34 ; (EZ él S,;)thlfrly%o 3%?? Fﬁ'ﬁ%ﬁ;}! h’l Ooxo 2? % @H mdc:Jll 3- yl] p enyl}

aceta Id
3n-3a-Bi- Gindkedt3- quétﬁa%su%h@:@bﬁma p%m(l)‘b Hﬁ@tﬁwhéé%x@b]@%fh@&b DRnkioIS-yI]-
mmmawhammhimﬁaﬁmdlhydro i ndol - 2-one 55
36 N-B4-Bi-@=-ACetyldmyich- @ww}ﬁh@mﬁ ¥ mchm(?ovaZ@ddiivmydhi@dqaw!}rpd@iyl}-
mf“@“% arboxyllc aci

§4 g (g’nlo 3 h ra?tgésgﬁsugwélﬁvpcj pifn%&? mgthyf)i 2cﬁ"?1§8|ﬂ6“"?r° 1H-indol-3-y1]-
pheny -metiian su aml

gof |;S%§Fcp|9?éé(\}|)' 5Cch%f-‘o' ﬂm&h&?bth\(in deﬁ@dm 1R fdol-3-y11-phenyl3-

mam&d -Bi s- (4 hydr oxy- phenyl ) - 5- (nor phol i ne- 4-car bonyl) -
39 IN-84-[h-dupeh- Bea-melitdneiF@miemiid Bhenyl)-7-methoxy-2-0xo-2,3-dihydro-1H-indol-3-yl]-
DthBFBﬂBmngwmh?ﬁroxy phenyl ) - 4- nethox 1!3-dihydroiindo
éﬁs.‘éw‘!«:(-:j‘xsanligygphenyl) -6-chloro-7-methoxy-2- oxo 3-dihydro-1H-indol-3-yl]-phenyl}-

I0(043 &ylgét%gsupﬁglw L() ph@n%e} p:%yxy Lo:io g|3 @%9&9 1H m&? 3-yl]-
pheny }' 'tIQaﬂ&ui Bhide

3, 3-Bi s-(4- hydroxy-phenyl)-5-(4-nethy|-p|pera2|ne-l-
arbonyl) -1, 3-di hydro-indol -2-one 161

6- Chl oro- 3, 3-bi s-(4-nerca pto-phenyl)-7-nmethyl-1, 3-d
I hydr o-i ndol - 2-one 162

N-{ 4- [ 3- (4- Acet y| ani no- phenyl ) - 7- net hyl - 2- oxo- 2, 3-di h
ydro-1 Hindol - 3-yl ] -phenyl }-acetam de 163

3, 3- Bi s- (4- hydr oxy- phenyl ) -7-(3- net hoxy- prop-1-ynyl ) -
1, 3-di hydro-i ndol - 2-one 15 164

3, 3-Bi s- (4- hydroxy- phenyl )-7-pyridin-3-yl-1, 3-di hydro
-indol -2-one 165

7- Brono- 3, 3- bi s- (4- hydr oxy- phenyl) -1, 3-di hydr o-i ndol -
2-one 166 6-Chl oro-3, 3-bi s-(4-net ha

nesul f onyl - phenyl ) -7-net hyl - 1, 3-di hydro-i ndol - 2- one
182

7- Et hyl - 5-fl uor o- 3, 3- bi s- (4- hydr oxy- phenyl ) - 1 3-di hyd
ro- |ndoI 2-one

aceta
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190

3,3-Bis-(4- hydroxy phenyl ) -5-1i odo- 1, 3-di hydr o-i ndol - 2

-one 20 191 5- Amino- 3, 3-bi s- (% hydr oxy- phenyl ) -1,

3-di hydro-i ndo I-2-on e 192 ~

5- Am no- 3 3 bi s- (4- hydr oxy- phenyl)-?-nethyl-l,s-dlhyd
117 I QCMS}QQ' 3,37 4-hydroxy-phenyl)-1,3-dihydro-indol-2-of
119 66-BreHB;3 cﬁcxg,%f(ayuab@rmorp%myh)%ﬂycmatnhwz -ohe 3- di hyd
121 r Mhlmdﬂlcycﬂn-pmﬁt&y 3B0k- (4-hydroxy-phenyl}-1,3-dibydro-indol-2-one

123 76-f2-iesrcoph8oB¥ i Bbig-W=ygrervongnyParfppipmeth 8=1ek- dyaioondoitieste
124 Q:ewha@d f@%@-acetoxy phenyl}-6- chloro 7-cyclopropyl-2-ox0-2,3-dihydro-1H-indol-3-yI]-phenyl

;T;tﬁer Cgt_lcgilﬁé 4&%éﬁ%:gt%%%ergh%&¥ao)o—2-ux% R%&Xmgthﬁ-z%'-dﬂu\(/%-q H—Ilr%gl%—yl]-pheny[

“ester! T

128 Apcétidcia B[ ©10ac3 3 dbis ) {s4eh B O Qaaprdpbbe Rydxh-2 B dihrybho Ny GHideI-3-y1]-phenyl
esterndol - 2- one 197

ke el s 1eaPY 30X TACTBHOPRETE Y 2. clitgsiro- 1H-
131 g t%igammogac ([ acud F‘Zict% ?rcl),l 2 rc;g:loBrﬁpeyr;] f/ |[3 (Zflrﬁaaé?yllla JnOTC?goxa)-%hergl]-z—oxo—
2,3-d 'l

133 rzﬂmbtﬂ A moza-"c(&réac 996-chloro-3-[4-(2-dimethylamino-acetoxy)-phenyl]-7-methyl-2-oxo-2, 3-
mmm&lﬂqﬂms3@ﬁﬂmyﬂhﬂmy phenyl ) -7-(nor phol i ne-4-car bonyl) -

134 16-Ghlqtp- ﬁ,yd)[sdéqhym peny hé-trPlgdromethoxy-1,3-dihydro-indol-2-one

195 Nicpbof 64@*1 Forogran et AT F SHYPRRF IR By iy 27
136 gﬂ% th rc%cwgh I?? grﬁé?o Eélik Z%Qéthy%nynlo acetgi(g) phenyl]-2-o0xo-7-

trifluoi

137 3%- Bhchcb Sﬂ(d}u h,y(drsquyqad&eﬁwnwr#m&hﬁumsd tyytto-iddoB2-6Hehy dr O- i
138 nHtiier®7 G- (4-B0Boxy-phenyl)-4-methyl-5, 7-dihydro-pyrrolo] 3,2-c]pyridazin-6-one

139 Fegicprig S(HARrerpe e YREre)Pp-47uprad grethyB2-a¥ hd BT ntibipdop3-vil- )

,- Iljzgnyﬁé?écgmggﬁélm ac%tf)ug)ghenblneﬁ chlr) ro- 4,7 dﬁr}r}?thyl T2~ oxo 2 3~ Id‘hﬁ_dr%lH m%oi aPJ& phenyt

ester ¥

142 -4-64ik0b-2, BB 0&o- aafblsQ@-ﬁl}dr&y@ﬁdnd) 7-methyl-1,3-dihydro-indol-2-one
143 4AcEt3-a(:|44-aI:ettra(ﬂetyxyp:hﬁl’\)y-ls)chlfiro@m MOmW-mmmwoxczz,emmycﬁq—B+m|do|-3-y|]-
phenyj ro- 1FL|ndoI hen ester. 35 206

146 Bi <h X YOXA7 dok2-gn
147 33 Bﬂ yé@(i’i_ ydroxy- hﬁwy—%ydm ﬁdo?gﬂége h: 3 hydro I ndol

148 % xy-phenyl)-2-0x0-2,3- d; ro-1H-i dole 7= carbonltrlle .
149 Eb i &@5)4&%@@3& iermtj hophen- 2 -1, 3-di hydr
o |ndo -2-o0ne

3, 3-Bis-(4- hydroxy phenyl)-5-pyridin-4-y|-1 3-di hydro
-indol -2-one 209

3, 3- Bi s- (4- hydr oxy- phenyl )-5-thi ophen-2-yl -1, 3-di hydr
o-i ndol - 2-one 210

5,7-Difluoro-3, 3-bis-(4- hydroxy phenyl ) -1, 3-di hydro-i
ndol - 2-one 40 211

6- Fl uor o- 3, 3- bi s- (4- hydr oxy- phenyl )-7-net hyl -1, 3-di hy
dro-indol-2-one 45 50 55 60 65 25 212 3,3- B

s- (4-hyd roxy-phen y I)-6-methoxy-7-nethyl -

3-di hydro-i ndo |-2-one 213

6, 7-Di fl uor o- 3, 3- bi s- (4- hydr oxy- phenyl ) -1, 3-di hydro- i
ndol - 2- one
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150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
182
190
i91
192
193
194
195
196
197
198
199
201

214
6- Chl or o- 7- f | uor o- 3, 3- bi s- (4- hydr oxy- phenyl ) -1, 3-di hy
dro-indol -2-one 215
5- FI uor o- 3, 3- bi s- (4- hydr oxy- phghyl ) - 7- met hyl - 1, 3- di hy
dro-indol -2-one 5 216

33 3BBL @ n{ oA OXY 1B RREY |4)y1-D:3 IRY JADK Y- = Hé.et hyl -1, 3-di h
YdB@Tsl-(@-dﬁ:lrox . pRAQ)-2-%8propyl-1,3-dihydro-indol-2-one
77-Ght- B0 3 3;b8-(bihgdrgd-plapg-0.% ihpheinyd -p-ode met hoxy- 1, 3-di h

éj,ﬁ@l.sr(ﬁdmroxg-.pi@_ﬂqé) 2-04092, @-dip;{dro 1H-indole-7-carboxylic acid dlmethylamide

4 | b I
U§7§ ‘Z? g B B PR oS L R e it 22- o
y:

Bis

dro pheny!) -2-0%0-2,3- F}%ydro 1H-indole-5-carbox Elc amd dlmethylamlde
%.s 2Bl - BnenySIE QHof RN MYoa bord QX0 dra -1 ndol
13-36 s](4—aﬁjeix&ﬁhedﬂ) -2-2hkthoxy-1,3-dihydro-indol-2- one
53,p-Bis34-Brdgx{-dheny Hp-owiroyHehyiyyromdatet- - 0X0- 2, 3-di hy

di-& Bl 14 Tyersy-pign pt'gfk‘y SHERPEPIICC AePY ‘(m)’F"O "Pe' e¥¢er

% hioro-3,3-bis-(4-mer yl -7- methyl 1,3-dihydro- mdol 2

[3 (4= tyl 1H 1-3- I+ d
55, 2 B %r%h"n&ﬁ KRB B S AT wd'f‘o%?n Xs5e 37 dr Ry
f@-BisJ'(h hyfdld:& W1-BXyHm e 3R, Go-aadid

57- Prf&ma%Brt&s—(@«ﬂwdnwﬂnoWH-pheinir):ﬂnaelneinhyI 2 oxo- 2, 3-di hy

df-ShitrbB R T oo pleny AP de dhypretitigh2-onest er
? thyl 5 fluoro-3,3-bis-(4-hydroxy- phenyl) 1,3-dihydro-indol-2-che

drox henyl)b-iodo-1,3 dlh ndol;2-gn

%ﬁéﬁp% 5B S o BEhy | - 2- 0x0- 2, 3-di hy

mma Jr-|3bflb by iamﬁ )-PeHat h@nm GinyafiHol- 1 5ne225

76-Glone6 -1~ (ﬁihyuads@-pﬁenaebm&tr(ym hyisdexiydophemy| ) - 1 3-di hy

d? Eiuqrcn@léim% orexy-MeEnbtl 3 ghvdre-medi-demt A further aspect
@é‘e?hemr'h?/@ﬁt’d"?%ﬁ 3r‘efrya'l°é'§j°'t2o°“8 nmet hod of

tg’ 8th|[£:! flg?omm T %Il)7 d ;:éi:{;? E@ém nﬁ)aeoﬁ ane

S&@rﬁ@@ 7 met§-1
frBlﬁJ(tﬁﬁy@FokyﬂgweE@) i- e pRBIRERL cardony2Q, 3td1ﬁarameutz aal |y

erf-f €[5t Chiver- B Meraathanedulf@yisiomponend)- deéthnie cxdreB gihpady on-edol-3-y1]-

Phe")’@dﬁ@i‘é@?%hf@awet h respect. to dosage, adm nistration,

202
203
204
205
206
207
208
209
210
211

Bis- .-Aiegthy ‘ ‘I’ﬁ'@ff'm '@P‘&AP”EBl ol ogi cal
S %%\%e?ﬁf:fﬁ L

CAQ:QEQHEI] 3- Ql aceehehal yI)EQ:'I"]H?‘é 7am v-23%k£L2, 5 IQ%—II-QindoI—}yI]-ehenyl aster

i I Bibi4-hyuhey-peoh)-3- ﬁfeﬁ¢[413m|r®ﬁmmz468 cells at | ower
chhBiefr-ivdtokortemds/-thirolwe-2redadidihedio-tndol21ohe bit 25
p’r%P'Ffde?VSPFSOWEM)‘WAﬂ*Q‘éI/' E:é1 ﬁgmﬂd §’§€F bl e mechani sm

%%ﬁ %jr ok V'drjszgﬂf N i\% w iV i nhibition

nIQ;FcP SHB (B oMdoener al forml a
i n MDA-468 ce conpared to MDA-231 cells. Qur

present hypothe3|s |s that conpounds of the genera
formula (I) inhibit protein synthesis by selective
i nhibition of nMlTOR pat hway activation and/or other
bi ochem cal pathways involved in the regul ation of
protein synthesis. 30 The sel ective inhibition of
nMrOR pat hway activati on by conpounds of the general.
formula (1) in Western blots correlates with cel
proliferation and protein synthesis data. This
suggests that detection of nTOR pathway activity by
nmeasurenent of either p70S6K, 4E-BP1 or S6K
phosphoryl ati on status using phosphor-specific-or
total protein antibodies by Western bl ot or
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ELI SA, or neasurenent of p70S6K ki nase activity, in
patient tunour nmaterial or blood 35 sanples, nay
provi de a useful method for se|ecting patients who
will respond to conmpounds of ‘general fornula (1).
Al ternatively, neasurement of p7056K or 56K

212 PROSRRLRMA]-hidhyiS- %Et'ﬂfmy ARde 81 BRAFPNRENECHS | C

213 ABVIDNGEHH-6S.bisQE-hRiFRSBKenki-NasByREhirbioe | N t umoUr
214 MREEED-Afu@s- 3,b4b(3€(el-hﬁ60xy$mmb e3- dmiayoﬁpﬂm}\liode a bi omar ker
215 ysepep-3Bdis-(tetdernirn iy /-tethy-dodivAag-P-LTengpounds of

g%g | %gﬁ'sééggs (Y F’*TEBY')ﬁEH ﬁth Tj)gné “Vhb{rﬁéydgrmﬁ]}ﬁpe trials.

220 SREEE-BiL-C4-KYR w: enMSQeoxgli 3di H} OV@p-ackthmitis al so

221 beld,emed- ﬁybrﬁiyqihblﬁ‘/l)n’ajwélﬁ\dl E—)éxo—ﬁ}ﬁ“f'lydt“dQﬂ-l iGQIYP-QIdRQ Pentancic acid methyl
esterdef i ned herein are generally applicable for nedical

222z 83, 3- A {fshvdiory-mefvr/t Y- gdsred$-dinydrel :E'f‘%éﬁlf’xﬁiﬁ%‘éﬁﬁ‘f"

223 r%Pa% B g AP BT, > A8 T R et 6 A B g e Pryogags methy!

ester

224 8% Fe FRALGATEMheny D hduab 3%d 33 bilfdR) ﬁ-ﬁlhdoﬂgyl‘a&vﬂaéwaﬂgé acid
225 OF-chibre 6 nGsreTelBais (4 hyc@crxepﬁéa;a;sesefhydra ne-berarul ae (11 a)
and, (I'1'b) defined above. Novel conpounds 10 As

. msnti oned in the introductory section, a few
conmpounds according to the general fornmula (1) have
methb@entrégsent bed in the literature and (unrel at ed)
bi ol ogi cal effects have previously been described
for some of these conmpounds. Thus, a still further
A furthep esnecbéf thh ergseeisinventionvelptes 4o a medthredeef trepting @onpoumabsuffering

from @ bE[h? s&&@ﬁ@tﬁ[@tc{ éaoncerxi.-heﬁﬁl\ethiad 'comgrlélﬁ‘g adrhlnlsltérin)é&o thmammal a -

thera\Rﬂeyqlf:a{IY?éff%?:%%pglauéqéta P oegﬁ,ﬂg{ﬂgg egerrg?gfe;\rf%rf‘é)ndltlons with respect

to dosadeg ati@thidtration, etc. may be as defined further below.
3, 3- bi s- (4- hydroxy- phenyl)-7-nmet hyl -1, 3-di hydr o-i ndol
- 2- one;

Biolo%’:‘a%?[e%ctggg hydr oxy- phenyl ) - 4, 5-di met hyl - 1, 3-di hydro-i
3, 3- bi s- (4- hydroxy- phenyl ) -5, 7-di net hyl - 1, 3-di hydr o- i

The gﬂ’g‘.@nt %v@%rs h?aQe found that many compounds of eneral formula (I) are shown to
np- 3, 3- g_\ ox%/eveng/ ¥r0|ndo

|nh|bli tlaen@“oilferatlon of MD 46 cells at lower c ncentratlons as hose required to inhibit

proliferation of MDA-231 cells. A possible mechanism to explain this finding is the selective

inhibition of protein synthesis by compounds of general formula (I) in MDA-468 cells

compared to MDA-231 cells. Our present hypothesis is that compounds of the general

formula (I} inhibit protein synthesis by selective inhibition of mTOR pathway activation

and/or other biochemical pathways involved in the régulation of protein synthesis.

The selective inhibition of mMTOR pathway activation by compounds of the general formula (I}
in Western blots correlates with cell proliferation and protein synthesis data. This suggests |
that detection of mMTOR pathway activity by measurement of either p70S6K, 4E-BP1 or S6K
phosphorylation status using phosphor-specific.or total protein antibodies by Western blot or
ELISA, or measurement of p70S6K kinase activit.y,'in patient tumour material or blood
sampfes, may provide a useful method for selecting patients who will respond to compounds .
of general formula (I). Alternatively, measurement of p7056K or S6K phosphaorylation status

using phosphospecific antibodies, or p7056K kinase activity, in tumour material or blood

A
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- 5-chl oro-3, 3- bIS (4- hydr oxy- phenyl ) -1, 3-di hydro-i ndo

- 2- one;
3, 3- bi s- (4- hydr oxy- phenyl ) - 5- nethoxy 1, 3-di hydro-i ndo
| -2-one; 27

3, 3-bi s-(4- hydr oxy- phenyl ) -5-net hyl - 1, 3-di hydro-i ndo

samel S AE prgige 2 iemerhst hepl S50 SSSRETIg 2049 SSERg T Tor3Rapng of the

geneghl ormmdeoll) o fuimean dingaeialsi ¢ aci d
4-[3-(4-acet oxy-phenyl ) -5-net hyl - 2- oxo- 2, 3-di hydro-1H
-indol -3-yl]-phenyl ester. The specification of the

G &Qnggﬂpgj -t he formula (1) and the preferences are

MRS escrlﬁﬁﬁ 5 herei nabove. In particular, preferred
conmpounds of the Formula (i) are those of the

Aparﬂ f(BdSrﬁlﬂ_h@ﬁlore( ideal)‘lc &Fb@ cél ld2) outliefed RB6van oy 8iso BeRpad atdt@Re majonty
d.the %ornula

cal use

synt hesi zéd as descrlbed in the Exanpl es section.

ThusF‘ﬂra”ﬂé"tﬁErl e&fth@P?JsgﬁQQwHtﬁﬁlreIS’éégP@§ b&meamdlag dzhﬁed hereinabove
: ound ormul a ( e nore

for ummalcwewtheaﬁ“sv'ﬂw @t?rﬁ?t)f)g qogﬂpogreﬂstf*érsfi‘%/@ BH'FU )ai*rsahose of
the forfhudaepiia FRC Cb) GAined abp@si tion so as to suit the
desi rabl e route of admnistration. The
admi ni stration route of the conpounds nay be any
" g tabls route which leads to a concentration in the
OVehT W 87" ti ssue corresponding to a therapeutic
effective concentration. 15 Thus, e.g., the

As mg&‘dnga\ﬁllﬂ&e%cmcﬁaﬁ’r eédtlgﬂ £ FEN &ﬁnﬂsﬁxdsbgccéﬁmd thpé Eenera] formula

nvention I's her et

- (D) hayedgeen 89%%'%@ Rethp diFespies e Mﬂ%‘%ted)t M@O@ﬁ%‘&ﬁ‘@@é@ave previously

been ldestiried FdigomasAkhese @uiPouridde rectal route, the
vagi nal route and the ocular route. It should be
clear to a person skilled in the art that the
Thus gaishi hiugtheraaspest of dlog prepentdeysatide nifatehta aweorpmtmd@uﬂaarformula (1)
conpound in question; particularly the choice of
admi ni stration route depends on the physico-cheni ca
20 proeertles of the conpound together with the age
and wekght of the patient.and on the particular
; or condition and the severity of t he sane.
s¢ipounds may be contai ned in any appropriate
i @- heor maceuti cal conposition, and are
ont ai ned in an anount of about 1-95% e.q.
%mg wei ght of the total weight of the
@nnp@$|t|dh Theggonposition may be presented in a
dosage 25 formwhich is suitable for the ora
parenteral, rectal, cutaneous, nasal, vagi nal "and/ or
as deficed artheaghuiva) with Hid paviso thag theltuspoutdh & o wpe séledtednh from
nay be in formof, e.g., tablets, capsules, pills,
wders, granul ates, suspensions enuIS|ons

3,3- b§oq4utﬁ‘rfd6??§’ Phsayd-7-methy i igdiRYHPoR € O Bast es,

3,3-bis-{4-hydroxy-phenyl}-4,5-dimethy!-1,3-dihydro-indol-2-one ;
3,3-bis-(4-hydroxy-phenyl}-5,7-dimethyl-1,3-dihydro-indol-2-one;
5-bromo-3,3-bis-(4-hydroxy-phenyi)-1,3-dihydro-indol-2-one;
5-chloro-3,3-bis-{4-hydroxy-phenyl)-1,3-dihydro-indol-2-one;
3,3-bis-(4-hydroxy-phenyl)-5-methoxy-1,3-dihydro-indol-2-one;
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oi ntnents, creans, plasters, drenches, delivery
devi ces, suppositories, enenmas, injectables,

i mpl ants, sprays, aerosols and }n ot her suitable
form 30 28 The pharnaceutlca% conmpositions may be
formul ated according to conventional pharmaceutica

3,3- %E ?chgﬁr%g(y iﬁ%ﬁyl)ES—gnetll-\yl '?te@dﬁ%ﬂﬂngﬂpi‘ grdraceut i cal

9 ar maceut i ca
6- Chfpéefﬁﬁobléijfr*hvd@aﬁpéa“%y Sithyri édinydro-igdal-2-ene;gid an,
acetivRtigel-[ Pek Ketoxyt fheny!)-5NaBthyP b loxo-L988ihydiopi K-aldbl 3- y‘l]h[ﬁhenyl ester.
conpounds defined herein are fornulated with (at
| east) a 5 .pharmaceutically acceptable carrier or
The gpecifipatintof tithemmmeoied bf telfbynde ¢Bpindbheprefarenaes grepgs described
hereﬁ"léﬁé\@' Wbé’ti@.ﬂ@r bRRS P KRB LRYS thtﬁe ﬁ*@rrnﬁ%‘ (|25|Le| th6&k bfthe formulae

Formafi on of suitable salts of

akﬂé@ﬁﬁ@@hﬂ@”@ﬂapﬂﬁaFornula | will also be evident in

vi ew of the before-nentioned. Thus, the present

i nvention provides in a further aspect a
PrepBRBENBL&IMIcEAls STANP RS HUIAT) akDRIfbSHhNE (Ba)@myound of

the general Fornula | in conmbination with a

pharmaceutically 10 acceptable carrier. The conpound
The ¢snppuedegaietally aae bebyntheszeddefdesgibed nuldre Exaomwies sadson.

for nmedical use". In a particular enbodi nent, the

conpound is as defined under "Novel conpounds", i.e.
F P¥ 4& f the Formula (1) and Fornula (rn)
ormuiation O ace a com OSI fOr1s

respec ar ira i Cal ‘conpositions according

to the present |nvent|on may be fornulated to rel ease

The cJe?ndohﬁd Btk 6 AATRG YA ﬁebﬁér@%&&’.d &mmﬁ@bﬁmglf&mnm is

dm nistration or at any substanti al Pre et er m ned
Su'taP‘Vﬁ%r TYHatEd %"i‘rﬁ@(ﬂe%% MRHTARN SP F’%P%&Hﬂ theglesiraplg gqute of
admihigpretiof. conp03|t|ons is generally known as

controlled release formulations. In the present

context, the term"controlled rel ease formul ati on”

The asiiniglgeidon rputedf i semipminds WaYdle v esditablg route which leads to a

conc&HtREbAM tHaldidbdcanstadntoreapsaitd @td &@réb@u"@idq@*é&fib@concentration. ‘
r.an %p ext en ded

i t hi bod i fotime,
oot 5B TP GHE R4 4P 8P oY Bl BPIR ABE Pt ryston s
not ligvited ttheratos tieserahtoutd, lthe poastes trowWenibe mtitaaedusroote, theenasal

routed rcrltégre%ﬁaﬁ FHu?e ttn@vglﬁl% rOME an8h &SR I8 Gte PRISHhOEH BE clear to a person
['ati ons whi ch sustain dru actio

Sk'“eau'? Fhﬁ’ga”é\t"ﬁ‘i: Blfefidé?'ﬁ'ﬁﬁ%td?”t WOHEe BEEPLRFepyon Hg U.'ﬁrﬁamaound in
questia; aiart\tﬁlayly tie cisdicnif ad&fﬁlﬂcettldme‘ouheu:@pér&isein tha phico-chemical

proptg'ﬂ%}/ fv\#\% or%g%%r@o%é’mér WHH Hie{?ieagﬂd% t of ﬂ%e;%tfeﬁtbg?d*on the

e€ctS associ ated w | uctuati ons
Par‘il%{'adsjr'ﬁ@a?%%feqoné'filot' fad d %(Yﬁf'\)'é)fd?%gar%% bst ance
(sawt oot h kinetic pattern), iv) formul ations which

h atte% to taoca f % act | ioge Ep% rg , slp%tciégtlical

¢ BIrReRETore 80'"%'%‘?’ 6‘|"’l JFRPETREESe %“ngé Rk

compadfiar.emd are gemeralfy contained in an amount of about 1-95%, e.g. 1-10%, by
weight of the total weight of the composition. The composition may be presented in a dosage
form which-is suitable for the oral, parenteral, rectal, cutaneous, nasal, vaginal and/or ocular
administration route. Thus, the composition may be in form of, e.g., tablets, capsules, pills,
powders, granulates, suspensions, emulsions, solutions, gels including hydrogels, pastes,
cintments, creams, plasters, drenches, delivery devices, suppositories, enemas, injectables,

implants, sprays, aerosols and in other suitable form.
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the di seased tissue or- organ, v) formulations which
attenpt to target -drug action by using carriers or
chemi cal derivatives to delive[, the drug to a
particul ar target cell type. troIIed rel ease
formul ati ons may al so be denoted "sustained rel ease”

The é%{r& 9&@%9 c§91 héli cﬁ%ﬁﬁay W{é@";ﬁ%%}ﬁ*‘é‘%@qﬁﬁb%@%&n nt:éfda[

e- cont ease"
pharmgpaHiicaltArentiss, 29, e-@onf{f—*ra3|n|9€v<ﬂ1 s RiagnaeulirRl SRSt prdiEncyclopedia

of Prﬁzﬁﬁ’é&&h&élU@&nﬁ%}ﬁyb%dﬁé@&e%@?ntm Jaguni eu%dygémlf @’Iadﬁéﬁﬁ@éker Inc.,
or | Nt e e 0
new YEHTRon BB ke iR RS erhel Mirel SrE P8 EARd with Tyrieast o

pharm@@ﬂt@lcalhrohmmtshle atririenor exchrpnk.charmadeytien iy iangpptabl carriers or

exc1dBHt§ hr@ltﬁoéérﬂriowtna@l tﬁ& p@rrson QIQFP&HH %h@Qﬁpﬁb‘Hntatl&p& suithbie salts of the
sol uti ons 1. oNns, n]CfOC%gSU es,

COmQﬂUE%%f&H%m@W'gI Wé{h%b%'?% ?‘E‘Fee'% In YRy 9f HifeRetorgansRriong-

devi ces such as those_intended for oral, parenteral,
Tnuscﬁtezﬂ%%g? gggl‘gc?o%l Qrox‘/ié‘egj ﬁ 3| fu%e HL&'V %ﬁ%ﬁ@a%ﬁﬁ@%%&%b%ion
comprising as@ngrognd gf)g'@g;@nqer@f Fﬁ;‘mufq Iulpd:om|b|nqgrprumth a pharmaceutically
acce@RP@siricOons, parenteral conpositions, controlled

rel ease parenteral conpositions, recta

conposi tions, nasal conpositions, percutaneous and

~ The dooypicoad isqoafpabivt orend thaertefioéd ediet OCarep@adefor medical use”.

per cut aneous and topical conpositions, and

conposi tions for adm nistration to the eye wll, be
In a paticwarfsnipdirpeithBssogwppundig ap gefings yyder gyovel compounds”, i.e. novel
compRlAESBFaRs Forealla (DAY Fatmon (11SResdctivay f or - mul ations

can be found in "Rem ngton's Pharnmaceutica

Sci ences". Capsules, tablets and pills etc. may . :
Pharmyageuticah chmpositicanspiceording té bid qug inyenmunas be formulated to release

the aﬁﬂl\f‘erc%ﬁ'rdéﬁﬁt?gtlrﬂs%tﬁﬂ Intth &8 &telyAIH3h %Enﬂ'ﬁét?&ttlbﬂ 01351: any substantially
bi nders; starch or 1actose as excipients

predetprayped Wae 98 tMeeried Atte” adrapisgadons @%f%’i‘ﬁr ﬁ‘g"ed%f compositions is
genefallawoawn agcagenés reidage faapsitioas t he dosage unit may
contain a liquid carrier like fatty oils. Likew se
coatings of sugar or enteric agents may be part of
In the peeseifsapextithe termhsopheliedwelaaae ferunuletinm 6gibracen d fammulations
wh.cra&rssxetaesugmahﬁa;@r@n%nt éd?.leerﬁﬁyﬂ’ea Wi d{esaru@mthm thé Bbdl over an
u ar_emu

extengBE BETAHASRS A0 PASPRAITIST 4550 O ok e g UpP sfeote
substpfiéallp lransramenh cardtati2® oCheplosg witbin thapodynelende eatended period of

time, SiH&binh B atttins Wi SLEHifrT 818 acki SOML RGOS §re9f3teFr9lﬂb<§; ki p%ﬂgd by

anti bacteri al s. he acfive conp ound é repare
maintgining & 513t vels C‘Pffﬁ’éa’l"t FERCHYS d'é@é‘?‘f%t” Hegp ﬂﬂﬁ‘ GpNgpitant
mininhipateeiod uad«edirable ate aﬂﬁ&cﬂ‘sra@mctdﬁej B fluctuaedne ch thg plasma level of the

actlvé Eﬂﬂ%%ﬂ{)&a% (Eé {ogﬁ}aﬁﬁéjclc tt\é’H anﬁ%} u@tsoﬁgwhircﬁla&@r%& to localize

rave nistrati o
drug @q’c@ﬂéwr ed.- cRpf d¥asement @w@nzmow retfase senpqsitiogradiacent to or in
the diebeep st R Wr§#a1, &9 r&aluidiBns which attempt to target drug action by using

carriers or chemical derivatives to deliver the drug to a particular target cell type.

FZ N 1Y

Controlled release formulations may also be denoted “sustained release”, “prolonged

release”, “programmed release”, “time release”, “rate-controlled” and/or “targeted release”

formulations.
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25 Dosages I n one enbodi nent, the pharmaceuti cal
conposition is in unit dosage form In such
enbodi nents, each unit dosage formtypically
conprises 0.1-500 ny, such as?3.1-200 my, e.g.
0.1-100 ng, of the conpound More general ly, the

d. f d
Cont%ﬁ%gd ?elﬂ%si_%g% arcgbtﬁ:%?conqé/)oskl %m§¥%m§reslﬁ?te§ Q@gMab% cI;]Jsage
formaespgsially 0d®Bage formg ||p)t@r|dng‘obg@y PREsngerel, Eeﬁanm nage@j, rectal,

vag[rﬁpéncgé’rmﬁdrtaﬂﬁﬂ'ﬁst?é@@ﬁt B&n{pis .%@de ﬁﬁgﬂé BF ﬁﬁ;rt@té W d8ket or
e IS nor

caps.L PoriReliof oL e P B Ty PP s Gepheres
nanofidtioes tihssodepeddivey daviceh euchdissbessentenddykfor vedt pdenteral,
cutantB&s qilg§aqlg§agfn%gop&%l|ar%ggn nistration of the conposition
in order to prevent diseases or S conditions is
normally 1 ng to 100 ng per kg body wei ght per day.

pfepa?étﬁ:ndﬂ%@@;ﬁddﬁye Remsasndral &ﬁe?ﬁcﬁﬂmﬂé& Reld@se bWl GSSa@aifJ:ryns fluid
efore the exposur e

Ilqusdt%gpoap ggreﬂﬁﬁr?ll COZ’%\%%I %ns, 5?%0[[\9? ﬁeleaes)e( 8sureera ﬁggnposmons
rectab@ﬁms'tlpmm mgsa dappesitifnsr peredea¢oug $ed e cah cerppesitiong, controlled

releadl |§§é\§t§|§eou§ an@ E?dl\’f&@t:orh;bc&h%ﬁs W%Fﬂpogfloﬁmr Qdﬂmﬂ%%gon to the
rom a

el
eye mﬁl_lgae Wﬁl? %/erEj) Waa%sklli%‘l 1%heg?ﬁt of) Bl'l) E}g&%tlﬁg rfogéql@l?ﬂ lSB?CIﬁC for-
mulatdghgican $t fatndon "Remitgea'scfhaehaneitiGal Sciagees about 100 .
- nmg per kg body weight per day is convenient. For

i ntravenous adm ni strati.on, a dose of about 0.1 ng to
Capsigitfo itbiete andgillp &Fc- kP Yo ipIWer ghemple theljlowiaaichmngeetded
mlcrof:ﬁfl'sta]hnﬁ @&Ildf&;e?’gmﬁrﬂr@&ahﬁ a6 Bindery; efitch cﬁ'QEctose as eXC|p|ents

ar_adm ni trat

. stear?tgs g%é[&){'lca%lgS r}[ﬁrlsg? sv&ege %ﬂdl&%/O%dVﬁHliIn%%q‘eng% Fa!’ capsuéles gherg%sage

unit rgayuednkan piligfid rcatyies likd-tattypale elrkeyyizd ccadmlsmfgugat jreamtérie agents

may SIERET & the %o%&eq}n'ltoﬁ’fhé Bhaﬁ&a@&ﬁ%@l%mﬂ%?ﬂb%gff aQo Pz 2%ulsions of
he active |n% ﬁ-@q{ent nmay be enpl oyed.
the C‘P—*B'P"%“B%ﬁ@ﬁ?’ adigid RIreiPp & TR Si¥kin, a dose of

about 1 ng to about 5 g administered 1-10 timnes

For p%h e¥al CL:Jta 0% Fn?rag(a'ﬂgj‘? PF H% éalﬁaéﬁlHQ{rEQ{orP{h%f ?‘uéﬁ'pgc%?tical

on eat nmen urn
Compéﬁ’f't'(ifh@a}orfl@k@ﬁta steriie gt i, bltf'i‘?ésré‘éﬂ?ﬁﬁafﬁ@fé@”‘%‘ﬁeﬂf@é\ﬁ@%ﬁe”afs

The af:@\}’erﬂdalr’rﬁ)ouﬁd )na‘?rbetd?r@pﬁécﬂﬂfl’tmcalfr@ﬁm%ﬁpr(ol:dc): a@ﬁnéﬂ%@@radatlon or

mmeSWE%%Fﬁg%tg% d [ﬁrf{ 8hea5%c$(t gxcmawgd%’nlp}gggso?r r’gﬁr%apsn%s W|t?1 con{rolled
releasshEapirtier. &petraveranye ptwinstatioh deprstdredtadiers pmhysiological

Sa“ned(g,%ggd#gté:mﬁerg@%,}@xel predni sone, dexanet hasone,

decadron, altretam ne,

Dosages

In one embediment, the pharmaceutical composition is in unit dosage form. In such
embodiments, each unit dosage form typically comprises 0.1-500 mg, such as 0.1-200 mag,

e.g. 0.1-100 mg, of the compound.

More generally, the compound are preferably administered in an amount of about 0.1-250

mg per kg body weight per day, such as about 0.5-100 mg per kg body weight per day.
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am fostine, am nogl utethimde, dactinonycin,

anastrozol e, asparagi nase, bicalutanide, 25

bl eonyci n, busul fan, carboplatjn, carnustine,

chl oranbuci |, chl orodeoxyaden ne, cisplatin,

cytosi ne arabinosi de, dacarbazine, doxorubicin,

[ . t r

For (‘%F‘I %Eé‘l Eﬂ:l’apt%? Bragpé?#nﬂﬁlgtr?t{ S Hayéfsgécnb F%%jetﬁ% dosage is normally 0.5
mg tgdsepes Cloﬁe aqifd@rsmfﬁéllrﬁ tines ﬁ@tvéeiah weel g,/ bhingathg, dePe”d'"g on the
diseds@ b6t kRBsedMeChl Or at ham ne, al keran, mercaptopuri ne,

taxol (e.g. paclitaxel). In particular, the further

chenot herapeutic agent is selected fromtaxanes such
The ésadafonloral 30mPéattatipaxétheanochpDeitet mxaetler 18 prevEhtudiseases hr

condé%?? Ci)rtlhglh} Pﬁhg%elo%rmg b@(d@dv% &RPEF &QJI Ffﬁ@‘dosage may be

her'el n urt her conpri se
adm'aﬁéer%c} ORRSA LWiCh é’ﬁ'%fﬁ’é ﬁé’teﬁ%ﬁ’ ataétm lcwa%jﬂe%f%re tg gxposure to the

diseds@ SIpBIcA whékstdier plaexpasast i cal conposition defi ned

herein, such a conposition may further conprise one

or nore other chenotherapeutic agents. 5 EXAMPLES
For dynpesitierissidapt®h dorf rekdjabwierfgr preiéntingriissasesy @ spivewhatdugher amount

Pn A- 1o 4@[3m er kg bod

r o R AT, M Wog i ANl o g o
weight DeF§aY-7R75- 1, HOC- 1954, DU- 145, PG 3, LnCaP and

Col 0205. PC—3/NImas obtalned from NCl . Terfenadi ne

For p\gpﬁ%télrgl EE{P [‘aoa@s;ﬁng qujngtgo ébout 100 m uper kg bogy weight

nycin an entam cl n was
per day aﬁﬁonvewmtr Bgentra\mnaﬁ%@drwnﬁé“av%@éme pEaffqupfh1 mg to about 20

mg pBlr Qgsﬁbt[yc\ﬁagiﬁtpﬂ"dbﬁgmﬁﬂﬁ@éﬁeak&, 1 dﬂﬁaﬂ@@hﬁnﬁﬂ@% cf‘oﬁl/é{rﬁéﬁtSFor

o B S AL LR b e 98 BP0l B ko boay welant per
day iQus\iiie pireferabreF¢rQanerderi acllmut\)strah@h IP-gepetay|a-solution in an agueous

medi@hYd? benbsas, rﬂ&—e(c@%@?&ﬁ/b%gr@le%h{%y@es&nﬂ&k@' ned from
commerci als sources. 15 anpl e 1: Procedures for

preparation of isatin derlvatlves Isatin derivatives
For tojs&dll aasinigitzaomeditiad €6n,Cadbsb@f ebdwailned tdybdat GtgoadrhiniAtered 1-10

tlme{éa(fl 98 J wAék %aff%oﬁ{hs 1§ tsﬁf W Hrre?erﬁlglgcedur €s, Was “S,Gd

her ate aronatl el t her
el ectron-donati ng subst ituents (see Stolle: J. Prakt.
Chem (1922), 105, 137 and Sandneyer: Helv. Chim

ComiAndtn(tde@iBgnt 2, 234) or a 5-menbered el ectron rich

het eroaromatic 20 noiety (see Shvedov et al. (Chem
Het erocycl . Conpd. Engl. Transl. (1975), 11, 666).
In anesztawwn%"wpdme@ﬁ 8f PhecPrssank YERERT- His @eyBe e%thﬁrgénera' formula

(D) ot thie @ph&raEBriiMa T8) MY 3rdChpdutiany in Ydmbiaatkn W2 Sne or more other
chen%}%%%(%ié 2'?%’}% Exa?‘%%gd f guch C e%’othe?’ap\éatiggggntggr% those selected
from daunorubicin, docetaxel, prednisone, dexamethasone, decadron, altretamine,
amifostine, aminoglutethimide, dactinomycin, anastrozeole, asparaginase, bicalutamide,
bleomycin, busulfan, carboplatin, carmustine, chlorambucil, chlorodeoxyadenosine, cisplatin,
cytosine arabinoside, dacarbazine, doxorubicin, epirubicin, estramustine, diethylstilbestrol,
fludarabine, flutamide, 5-fluorouracil, gemcitabine, goserelin, idarubicin, irinotecan, |
levamisole, lomustine, mechlorathamine, alkeran, mercaptopurine, taxol (e.g. paclitaxel}. In
parficuiar, the further chemotherapeutic agent is selected from taxanes such as Taxol,

Paclitaxel and Docetaxel.
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V2=V3=C(-) and V4=bond; V2=0 V1=V3=C(-) and V4=bond

or V3=0, V1=V2=C(-) and V4=bond), pyrazoles

(V1=N(:-), V2=N, V3=C(-) and V4z=bond; V1=N, V2=N(-),

V3=C(-) and 25 V4=bond) and i mdazol es (V' =N(-),

V2=C(-), V3=N and V4=bond; V1=N, VZ=C(-), V3=N(-)

= r u .

T i FpREDlne B ord A R e WU EZ bt b Baicomen
may ity §8MPHiRAPesHeBOR PR ENeMPELERPAY I 79886 | . e. ‘

Tatsugi at at ARKIVOC (2001), 67-73 or the review by

12

SR b e e SRR S8 e 0B rpon o

~ furthde conmatsie\vas oOkho@ GheCthembthiidapditic ageMsCl CI N 5 (1)

(2) To a well stirred suspension of sodiumsulfate

(314.9, 2211 mmol) in water (700 nL) at 60C were
EXA@%%Ed i n sequence hydroxyl am ne hydrochl oride (56 g,

mmol ), chloral hydrate (47 g, 284 mol),

2-nmethyl -3-chloro-aniline (40 g, 283 nmol) in water

(500 nmL) and finally concentrated hydrochloric acid
Matefidig: M 24.2 m, 290 nmmol ). The mi xture tenperature
~ was 10 ri'sen to 100C. After 20 m nutes, the brown

solution was left to cool to roomtenperature and
The fRépring £4lk Iinen greps eRtRINGA fromMTRECS MRATMBr € e MPANAR-4355, MDA-MB-
453, MOA-RBews, BRsheBMIYd) Brases, McFX),, mdraphana7D( 2r9)s-anEcc-1954,
DU—l%%,I I?I\f-egir&c%gg?%dj (?Ih%qlsﬁ%#%fv%s CthQIRéJJ é’bm%fml'enr?e%agi%e %as ‘
obtaipefrgin)Sigmérydtrichy Periiqiltin-Strepiomygimmanddehaniice was pueshaged from
Invih@ﬁbﬂqﬂ.laﬁ%ﬂQué‘%%eﬂiglﬁ%mm@g&ﬁrh&r purification. 8H ‘

(400 MHz, DMsO-d6) 12.3 (1 H, s), 9.8 (1 H s), 7.7

(1 H s), 7.42 (1 H d, J=157.8), 7.36 (1 H d, J=
Startihghaterdald, redgdrts A)d solvedts {08 thd, crejnical eyntkdsks skera dhesined from

comrﬁ%]alggé‘gﬁ%c%é?@ kagso é%ﬁ_%%v%sé\/gtagé%o O%aheng%r?ed(c%héggamsand 7-methyl-
oxyphesigayine (ERAPRICiad Bhyaroxse fvtapea fFor smBscialsHosicEte

(1) in small portion over 20 mnutes (exothermc up

to 70C) (60 g, 282 nmmol ). After addition was
Exa ) %@Egiuretst}grﬁi% Figh BF Bati\Berialivés to 80C and kept
~for 20 mnutes after which the reaction was |eft cool

to room 20 tenperature. The brown m xture was slowy
Isatirp@atnativdsnised b€ etérnhddibhtey cansk stabiesd bpBdted) A.  di | ut ed

wWth nore water (1 L) to yield a brown-orange slurry.

The solid was collected by filtration, washed wth
Protogglthe bage2On literdéure sederd arest wasyissiddo aanaypigragematdd isekins with either
electrbAlddnS@ld SLb¥@Sients (see Stolle: J. Prakt. Chem. (1922), 105, 137 and

Sandmeyer: Helv. Chim. Acta (1919), 2, 234) or a 5-membered electron rich hetercaromatic

“moiety {see Shvedov et al. (Chem. Heterocycl. Compd. Engl. Transl. (1975), 11, 666).

Examples of preferred 5-membered heterocycles are thiophenes (V!=S, V*=V*=C(-) and
V*=bond; V=5, V!=V?=C(-) and V*=bond or V=S5, v'=V*=C(-) and V*=bond), furans (V'=0,
V?=V*=C(-) and V*=bond; V’=0, V'=V*=C(-) and V*=bond or V’=0, v'=Vv*=C(-) and
Vv*=bond), pyrazoles (V'=N(-), V>=N, V*=C(-) and V*=bond; V'=N, V*=N(-), V*=C(-) and
V*=bond) and imidazoles (V'=N(-}, V*=C(-), V=N and V'=bond; V'=N, V*=C(-}), V’=N(-)
and V*=bond). '
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di ssolved in 0.4 Msodium hydroxide (1 Q All
insoluble tar was renoved by filtration. 25 33
Concentrat ed hydrochloric acigﬁ(lz M 70 nL) was
added, the resulting brown-ordnge solid was
collected by filtration, washed with water (3X),

. OtheE ?SBEQJ]& &%ﬁglsﬁ gﬂﬁ%ﬂ{w;o? éj&%ﬁ'&)&“ﬁfi &din r‘?é:?#{m: faﬁérn@t;ve methods

pubheh%qqméh%btﬁrWr{y?ea &+ @%r@! .23 ARKI H% 02 2)67- 8oy Hhggeview by
SilvaMtiz/. iPVE8a8 @netnl .S3c.((Robk), 32, 273-424)1 H, d, J=8.0), 7.2
(1 H d, J=8.1), 5 2.25 (3 H s). 34 Protocol C
I ntroduction of functional orouos on the isatin
derivatives o o
Protsoldhy Reparationaefisatingdegvatives 714 i ndol e- 2, 3-dione (4) 0 0
2N OO0Od HOA H (2) (4 To a well stirred
suspension of 2 (2.0 g, 10.2 m@l) in glacial agetic
acid (2 nmL) and 5 sul phurjc am,@l (4 nmL) cooled

i ce/ wat er s added,a c A ure of nitr dq
(69% 1 9. 9 nmmol Qhuric agd~(L-% g,
73rmd ts&har&e mai ntai n i nternal
tenperature bel ow 5C. After §dd|t|on was co bfted
reaction mxture was stirre room tenperature for

1 h, then slowy poured over ice (-20 g) and’left
Toa % ﬁlrlr&g&jsggn%&‘ &‘&Hﬂ_lﬁ'ﬁsulfa‘g](ﬁlﬁﬁl bgllf Q%@n\o@a%er (700 mL) at 60°C

[ecte tration dwth c wat e

- We'”ecﬁdp%%l’”Lﬁﬁ*é!lé?”ci@‘qué’ém'am"@\)é’rdfﬁcﬂl?('d? o8/9:10§ amgh. gt ?*’sf%drate (47

g, 28ATBnol) / BWetofi- Belidrbaminé (A yhyd3 bl )tin ovater50mdn) end finally

4
B e R
risenftg 1 0pte ;ﬁ‘él'IGatZO oringes,tthe bfavwmagol Eemps rris taofeot fpgroom temperature
and Re‘&‘e’ fittihg Bvéﬁh%h@ bitrai 58 &l pﬁeﬁéﬁtl\ﬁhsGﬁEfe\ﬂatvbMﬁﬁi WIBT WatdB 63K), heptane

(20 3 PR 7 PRen AR G0 REISCH G200k Tipgro-2 methy'-

~ phenpi@12zieyteoxdéninuscetieidbyl chBOIdE(1)asea bdiga salid used witBout further

punﬂgé\t%' §| (4B§$4Hz Dﬁfébddé}% 33?1 Rhyr i b% (@EQ«\ &) Undei 1, 5), 7 42 (1 H, d, J=
ternatlve he |'sat derlvatlve .

7. 8)fr7e%\€t@e'd %tj—r706}n7t%ﬁlp5r %Pi)'u? éS\fv?‘f'hs)a benzene deri vat i ve

intriflic acid under nitrogen (see
To well stirred sulphuric acid (18.3 M, 300 ml} heated at 50°C was added N-(3-chloro-2-
methyl-phenyl)-2-hydroxyimino-acetimidoyl chloride (1) in small portion over 20 minutes
(exothermic up to 70°C) (60 g, 282 mmol). After addition was completed, the temperature
was risen to 80°C and kept for 20 minutes after which the reaction was left cool to room
temperature. The brown mixture was slowly poured into ice (~500 g) and water (500 mL),
diluted with more water (1 L) to yield a brown-orange slurry. The solid was collected by
filtration, washed with water (2X) under suction to yield an orange solid. This solid was

dissolved in 0.4 M sodium hydroxide (1 L). All insoluble tar was removed by filtration.



Klumpp et al..J. Og. Chem (1998), 63, 4481-84). 20

35 Protocol D. Preparation of the final conpounds

(a) HOOH OOO H/ O N +43§7) To a suspensi on of

phenol (0.28 g, 2.9 muol) and

5- met hoxy- 1Hi ndol e- 2, 3-dione (0.24 g 5 (1.3 nmol)
Concjeﬁltrgga‘ﬁz?rj r‘ﬂ&% é&d I?l:? I? forl'lgéwg 8&H'équheme£lfl9|gge5}o%%range solid

RUric ac 145 m xt ure
was gollsctrg Ay Sifadion 1 gerhed grthovaigiisy). fepiade (PEhaid dipd at >4°C under
vacullin¥btié BoWwaSostalnat &d.5 yW 108 ma:berszandﬁ exdhicet7ediethiyt- DH-indole-2, 3-

. _erhy ) h an r, e rj _
aion (5 8 b oSt i a e DUEHLF P&l b g
2.25yBél d)-a brown solid. This solid was m xed with

DCM AcOEt (9:1) (3X) and gave 0.08 g (0.35 mmol, 18%
of 3, 3-bis-(4-hydroxy-phenyl)-5 10

nmet hoxy- 1, 3-di hydro-i ndol -2-one (7). LCM5 niz 348.19
[MtH' @RT 1.09 min, 100% SH (400 MHz,

Met hanol -d4) 6.92. (4 H, d, J=8.80 Hz), 6.79 - 6.82 (1
H m, 6.69 - 673 (1 H m, 6.61 (5H mM, 3.62 (3
H s). (b) HOOH OO N H 15 Phenol (15.3 g, 163.6
mol ) and 6-chl oro-7-net hyl - 1Hi ndol e- 2, 3-di one (16.0
g, 81.8 mml ) were suspended in glacial acetic acid
(82 m) and sul phuric acid (18.3 M 8.8 nl)
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Proté%f Ef fnajod %é@l%n %I Qﬂﬂ’r

under nitrogen atnosphere. The reaction m xture was
heated at 85C, after 2 hour left cool to room )
tenperature, diluted in ethyl acetate and washed with
wat er (3X). The organi ¢ phase34was dried over Na2SO4
and concentr at ed under reduced pressure. The crude
Y of S Arlvbgall on from

VO vol une) to yield
13.3 g of yeIIomrsoIrd contalnlng sol e tol uene.

6 Chwr%edmems;rﬁineh% éH%wa,b  Vasaimyat 45C to yield 10.65

nmol

6- chl oro- 3, 3- bIS- - -nef%yl-l,s-dihy
“dro 36 indol - 2-ona ($ i te B NLEOVB (A 215
nm BDS- Hyperg 18 CyF 2.5

mnute) mz 366 3 [(bl35) M+-H] ' @)RT 1. é*nrn 100%
3H (400 MHz, DI\/ISO(g ) 10.9 (1 H, s), zﬁ 5 (2 H 5s),
7.1 (.1 H, d J=9.8 7.05 ( 1 H d, J=9.6), 6.95 (4
H, d, J=10. 2) 6.7 (4 H d, J=10.2), 2.35 (3 H s).
Toa 5&1}_@59&9{%&5&@1&&( gfp?gaé ?Oﬂo Qfmrth@ r“_;lgéﬂal &Q{@M@Smg and

sulphyyig GBS oMb spoled dhicempter wastadyed %rfrg'idmrrﬁ'esr%g F?‘L é&& Bi(69%; 1 g,
10.9 (¢ndIp afd srﬂpﬂLﬁrrcI’m (0.7 8, 7.8 oirbe@net fanhydteotsshaibthimibjernal
tem%%urt%ﬂt%? ISJd ftleF ?Hﬁ%s%ﬂ\&% ﬁogrlrélng)%{j Ee&%brq n(iQt%r?eSWA‘g&E)tigried at room

Sea re was stirre

'temnemsmetferﬁaér ﬁteu istoviyypoured Resiriee (~RPe0)cadielbplgRfing for 10 minutes.

The doR@¢drhB vrﬁskbu&ceed/wmtreﬁ@h M@Héd/wr@@ ub18 Qva@waBX), Geied udder

vacuth S PiqrE kv Gl g%ﬁ?(é&raamﬁj% et SN EE g H-indote-

2,3-dioled 4vas en ofzBge BORI. hCHS rafziid@. 79Ulfchamentle ui Ry 1.14min, 95%
Purification by flash colum chromatography (gradient
elution with EtOAc/Heptane (1:9 to 1:1)) followed by

Example 2 y 5}63/%&%%%} BR oS MEHLE Dk 8 Soufds 6r (D r'rﬁinEPcZT

6-chl oro-7-net hyl - 3, 3-di - p-tol yl -1, 3-di hydr o-i ndol - ,
The @ﬂﬁné@@%trr@%rﬂrah{/@'\ker@ru@&@to dheb Ak *tlﬂe fikdCMBpounds of the invention,

Typi Isi, %F?Eggr%%rgal%\%s\rmean%wth ﬁﬂ?)lea?en&(dgp \iaﬂzr\rf:%')_ﬁk)[)b1 é;ﬂ 2: @rxture of

glacizle@tetisaaiharid sudphurit &cidi umdéregirod@0 Pdtbynativelptth isstim geriGive was

- react(eél1 gprcM#te rQeGQntl?a %énfeﬁe Herr§a)trvg ugi?hfﬁcgad’l'i ur?@er rt%en (see

7.03
W“mEBGTﬂle@mﬂ ’ﬁg“é@ﬁbdﬁhd§ h@ﬁe aII prepared

according to Protocols D or E, unless otherw se
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(@ g, 0.24 mml) in nmethanol (2 niL)

speci fi ed.
6- Chl or o- 3, 3- bi s- (4- hydr oxy- phenyl)-7-net hyl -1, 3-di hy
dro-indol -2-one (3) See protocol D
6- Chl or o- 3, 3- bi s- (4- hydr oxy- phenyl )- 7- met hyl - 5- ni t r o-
1, 3-di hydro-iridol - 2-one (5) 25 LCVMS mlz 411.1 [(C135)
MtH' @RT 1.26 min, 93% SH (400 -MHz, DMSO-d6) 7.48
(1 H s), 6.96 - 6:96 (4 H m, 6.66 - 6.59 (4 H,
m, 2.35 (3 H s). 37

Proto'_toﬁm PepHatdt & the dnd-Binpoffshydr oxy- phenyl) - 7- et hyl -
1, 3-di hydro-indol -2-one (6) To a solution of 5 (0.1

ww, 0.03 g). The black m xture Wa
hydrogen at roomtenperature for 1¢
catal yst was renoved by filt ratli on,
was renoved- underAreduced presgre to
(0.22 mol @ 0 — =
5- Am no- 6-ch H 3- bi s- (4- hydr ox ,
1, 3- dlhydro i ndol -'2-one (6). LCVM5S mlz KB81. 16 [ (CLl35)
MtH© @RT 0.94 min, 84% 3H (400 Mﬁ) DVMSO-d6) 11.7
(1 H s), 81 (1 H s), 2.3 (3 H 5s)

Toa 3u%‘eﬁ’§|§ﬁ &@jkﬁﬁgr(@xze'd)@@kﬂn)ciﬁarrfﬁiww“%{ » Bt-fidbiedr, @-didhdqo.24 g

one See protoco

(3 @n@JanJJE(C@J ﬁgﬂﬁ\c(ﬁ@w (5r$em)u)nﬂsr RIFPIN PSORRsteR SR PhYricad] (18.3 M,

0.14Y FHLS’ ‘I*H%C#'Fhleuge WQE hééﬂed %%d@fi fér 408urs 2ciulE bacti@ R;rxt&rezv?as diluted
d6) 10.78 (1 H, s), '

with (vateHan@‘, )extrapthwKtll e]:-l:pyl @petqt&gZ)ngr he grgpmic(lqyepwag ):Irle@(l%504) and
conc%;'tra?a:dsgrygsl r&u@gg pre@sﬁg? t(g 5’ el'al lSiro\ml sghcﬁ%ﬂs soﬁd @r@s (rﬁ)(e'd with

DCMAcREB{%S 1) BXhypdd grye §A89\I0)355 7ol LAt 19§ B, 3tbig=(ditygaedg-nhenyl)-5-

nes 0L BT B FHE R ST BT g, o,

(400 (MHZHMeBRNOIBID 692 H HdJ, 38806Yz2), 6.790 §.42 H, Hsin), B6B86(7B (L H,

m ‘?6]3?5)13\”3 gﬁég?g’ky bhénsi 0), 209 (6 R s).

(b) -2-0Xxo0- 2 3- di hydro-| Hindol e-7-carboxylic acid (10)
LCVS mz 362.13 [ MtH + K®RT 1.06 min, 90% 6H (400
MHz, DMSO-d6) 10.11 (1 H/S), 9 43dH(2 H s), 7.71 (1
H,- dd, J=8.1, 1.2), 7.38 a; J=7.3, 0.7), 7.08
(1 H t, J=7.8), 6.92 ( d, 3=8.8), 6.67 (4 H
d, J=8. 8) . : 0
5- Chl or o- 3, 3- bi s- (4- hye henyl)-l,S-dihydro-indo
-2-one (11) LCMS mz 352.111 T(C135) MtH' @RT 1.21
mn, 100% 6H (400 MHz, DMSO-d6) 10.72 (1 H, s),

Phengl, (42 3(R 183. ng'nmoi?) 28 G- thcMo Hehetfd-g Handgle-2)3- dmanlG(ng-Bl 8

mmoﬂ ‘'were %us2 hded Iﬁ Iacaa?gce(té aHPd (% ’ml?ar@c?sulphunc acid {18.3 M, 8.8 mL)

under nitrogen atmosphere. The reaction mixture was heated at 85°C, after 2 hour left cool

to rcom temperature, diluted in ethyl acetate and washed with water (3X). The organic phase
was dried over Na,S0, and concentrated under reduced pressure. The crude material was
purified by re-crystallization from toluene: ethyl acetate (20 volume: 1 volume) to vield 13.3
g of yellow solid containing sole toluene. Dried overnight in high vacuum at 45°C to yield

10.65 g (29.2 mmol, 38 %) of 6-chloro-3,3-bis-(4-hydroxy-phenyl)-7-methyl-1,3-dihydro-
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(4 H d, J=8.6). 25

5- Fl uor o- 3, 3- bi s- (4- hydr oxy- phenyl) 1, 3-di hydro- |ndoI
-2-one (12) LCVMS mz 336.16 [MtH' @RT 1.14 mn,

90% 5H (400 MHz, DVMSO-d6) 1®B®1 (1 H, s), 9.-41 (2
H s), 7.00-7.10 (2 H m, 6.93 (4 H d, 1=8.6), 6.89

lndot(sélgr}w_!'B 3@% Egﬂﬁtgf?gkél LGMS &?@g‘rﬁ" Elfﬂ)s q&perslréjh %0 mﬁpxggll mm, 5y,
2.5 nznumwagsas BENRS hi P58 B NP 10088 o F40D Sz (AMSO-do) 10.9 (1

H, s)98% (28, sf, 470D(¥h=l|¥_,|,d gg@@adgb%u rBSJg) (1497%%065%%(:&48 J=(18.2), 6.7 (4
H, d?iaéi 28375:’[%2“(&) H d, J=8.8), 6.94 (4 H, d, J= 8.8),

6.70 (4 H, d, J=8.8). 5

5- Chl or o- 3, 3- bi s- (4- hydr oxy- phenyl )-7-nmet hyl -1, 3-di hy
Protod6|(E: iPRehatat?n @n ehd il chrehdingt z 365. 92 [ (C135) MHH]' @

RT 1.36 mn, 91% 3H (400 MHz, DMSO d6) 10.77 (1 H,

s), 9.41 (2 H, s), 7.10 (1 H d, 3=1.5), 6. 98 (1 H,

d, J=1.9),6.91 (4 H d, J=s. 6) 6.67 (4 H,

J=8.6), 2.22 (3 H, s).

3, 3-Bi 4- hydr oxy- pheny rret hyl -1, 3-di h 'oI
-2-0n %JIO"ECI\/B n z .20 MtH.. @ R 37 ™
91%CI'8HT ( 400 .42 (1 H, s)

H s), 6.90-6.97 (2 H m, 6.88 (4 H d¥1"J38.6), 6.45
(1 H d,7=7.8), 6.62 (4 H d, J=8.8), 2.17 ( 3H2§
SBrom)33b|s(4 hydr oxy- phenyl ) - 1, 3-di hydr0|ndol
2-one (16) LCVMS miz 396.0

S Br79
Toa erlhstlr%b/guseq_qnsto@(ﬂf Woro%@gghg/klﬁggctoie@t}ﬂar’\e (]0-15_[8' 0.76 mmol) in

toluem8 (ahhy@009), (1 fnlldwdsladded driflurom@th@)e sBfoB88-a6idA2 .54, The tube was

sealeg)agd 8&\&1}1}% 'dlcjasqstm%a’%t ?’3 m _ﬁegr_ﬁfl% %ur@‘lfon( ) Hﬁurg n"}he dark rown

roxy-phenyl) ro-1ndol - 2:
reactiop m@x'(UIerwafLmvB SHIEY azweé Pvmmerﬂ“qlo@)mdiefv etaﬁﬁﬂ'ﬁg forigyninutes.
The oithddHEcipitdte Wik blectad b4/ fiitr&eidhd wabhdd, with col®w&r {3 16BmL), dried
unden('_ga)ct'i#mﬁu r}ic%i? %‘_zb{ Eé%]q c(oi‘ﬁde]c%%mgfé)éga(p&%l (5"&8 |Ieh1'J éilgt? %ﬁ\%ith
EtOAq{Hegtaﬁgll 9to .1 1)) fo[low’ed by reérystaliisation (MéOH/E’tOAc) g.ave 25.2 mg (0.07

B o8 R &= Ruodo Bl Siellr-BYdaioxYsnp el d.%radgLilMﬁ’é jyad@light b
mmof o8¢ (18) Y Sy RREY L w ) a0 Prowe

solid.giy (250 MHz, Met hanol - D4) 6.71 (4H d J=8. 60 Hz)
6.98 - 7.05 (4 H,' m 7.12 (1 H d, J=8.23 Hz) 7.20 (1

LCMS'_&’BDQLHVJp%ﬂ';iI%?IB,%)m% )gé.l' mm, 5 p, 2.5 minutes) m/z major 362.12 [MH]" and

minor 403.17 [MH+MeCN]" @ retension time 2.18 minutes, 100% by UV at 215 nm.

54 (400 MHz, DMSO-d6) 2.24 (6 H, s) 2.28 (3 H, 5) 7.00 - 7.03 (5 H, m) 7.05 - 7.12 (5 H, m)
10.96 (1 H, s).

The following compounds were all prepared according to Protocols D or E, unless otherwise

specified.

6-Chloro-3,3-bis-(4-hydroxy-phenyl)-7-methyl-1,3-dihydro-indol-2-one (3)

See protocol D.

6-Chloro-3,3-bis-(4-hydroxy-phenyl)-7-methyl-5-nitro-1,3-dihydro-indoi-2-one (5) _
LCMS m/z 411.1 [(C**) M+H]" @ Ry 1.26 min, 93%. 5, (400 MHz, DMSO-d6) 7.48 (1 H, s),
6.96 — 6.96 (4 H, m), 6.66 — 6.59 (4 H, m), 2.35 (3 H, s).
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7.33 (1 H m. 25

5- Am no- 3, 3- bi s- (4- hydr oxy- phenyl ) - 7- net hyI 1, 3-di hyd
ro-indol -2-one (19) LCVS mz 347.14 [M+H' @RT 1. 28
mn, 100% 8H (400 MHz, Methandl-D4) 7.02 (4 H d,
J=8.8 Hz), 6.68 (4 H, d J=8.8 Hz), 6.42 - 652(2H

5-An]é[)1%6 ch?brg(?% E‘s 42) Xdroxa rpg)zi('r)}yl%)ﬁerﬁ@t{vﬁd- 3- dfl'{yﬁircrmfol-z gnﬁ (%)
To a sgllitioniel 5 (- baeD. eﬂtm)mgla:wsﬂmf@nqu(@ 04 st BRI 10%a 81w, 0.03
g). THE Blac@ AietuehvdsA08-eWMdadeMBidhsRal at B Yerdperbtlrdtorde hodf. The
J=7.8 Hz), 7.08 %4 H, g'h3§c§'8tHz§' 6.8% g% H, CId q :
catalystyvas FEEI%J\,IEdé?\/Gf tr, t40rHan ,t &jsalvegt Was rerpoved undg fe gtie. pggssure to
yield3), @B4Bj §3.22 rrimyadlr 204 ) pfhe Ayrline-g-chlounB 8- s-84-tiy tirpry-phemd)e? -methyl-
1,3- d@xd?@%d@?é%n&%ﬁﬁé rr'n”/%@ssl]ie[ %1""}) M+@]R§) A é§4%uﬂ 84% 54(400

MHz,d> NS0~ @g)ﬁ?@ Hysh 8l K_&)—i s), 3 3H 's).
3,3-Bis-(4- hydroxy phenyl ) - 7- met hoxy- 1, 3- di hydr o-i ndo

3,3 %4@‘ gé%"%’&ﬁ ”R?Mi ”i%{gﬁ‘&no? %‘”‘L”’Nggﬂz "’g @ (151|L}| o ,

See Bo®oIDL H, d, J=8.3 Hz), 6.75 (1 H, -d, J=7.8 Hz),
668(4H d, J88Hz) 389(3H s)

-Di chl oro-3, 3-bi's-(4-h drox r) d|h dro [
53t hydrghePlers) - T ek omae ey b f{p n{-f @r?z?”
LCMOmdh 4@H1 1 pOOH VHz R Vet h@mQ o684 B, (402 MHZL DMSOdd6) 1-3& 81 H 5), 9.43

.(ZHE?)V 2% g%,gnj 35% jl g %Hﬁ%eggégﬁ §L 1 58; 6438484, 4, 7=8.80),

66664b)h13‘oh§~5§3 bi s- (4- hydr oxy- phenyl ) -1, 7-di net hyl - 1, 3-
di hydr o-i ndol - 2-one (24) LCVS m z 380 11 [ MtH + @RT

313'36'3'?4%5@7"3”8’ 100O )Gggg&mefgy}c\)/g%(%”%[” 'fﬂdo og% (3) é27(21(l4_,|

LCMSHN/11346. 82 B\’FH@B @R+ $)24 1Bin6 92%3 §iH{ 408 MHz, DMSO-d6) 10.39 (1 H, 5), 9.25
I 0 Y/ | 4134
S S T I
7.30 (4 H M, 6.97 - 7.13 (6 H, m), 2.34 (3 H, s).
3,3-Blb(4- hydroxy -phenyl)-2-oxo-2,3-dihydro-1H-indole-7-carboxylic acid (10)

consii ok MR SERA bl (TRl BB 8LV, ) 0.0
(2 H,isp B?l‘réit Hydld, dFfelmildd®), viexd @dted, $ECB20.7B %0H (lat, ©C=7.8), 6.92 (4

H, d, }b@sﬁﬂe(gjd(@H Masgsgy rred for 1 hour and evaporated to
renmove excess SOCI 2. Moirfoline (3 eq) was added and

the reaction mxture was left for 3 hours at room
5-Chibe:np,srfﬂst (4-8ydrhepBelens- dﬂaajras-ermb#ed:ne i(nzvacuo and
Ul -k 0 d Sihi
Lo 4fe 252 DUECD TP & R oy B0 b8V 0f PR BSons 16%2 (1
s), 94312 645)[ VK35] 1 H@IRT /28232 n7- 18004, 8, /=2 206-8%6-95 (5 H, m), 6.68
(4HM¢IJ£@@ I -D4) 7.19 - 7.29 (2 H m, 7.11 (1L H, ),
97 - 7.05 (4 H m, 6.64 - 6.75 (4 H n, 3.69 (8
H brs).
5-Fluoro-3,3-bis-(4-hydroxy-phenyl)-1,3-dihydro-indol-2-one (12)
LCMS m/z 336.16 [M+H]* @ Ry 1.14 min, 90%. &4 (400 MHz, DMSO-d6) 10.61 (1 H, s), 9.41
(2 H, s), 7.00-7.10 (2 H, m), 6.93 (4 H, d, J=8.6), 6.89 (1 H, dd, J=8.4, 4.5), 6.67 (4 H, d,

J=8.8).
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6- Chl oro-7-nmet hyl - 3, 3-di - p-tol yl -1, 3-di hydr o-i ndol - 2-
one (28) See protocol E

3, 3-Bi s- (4- hydr oxy- phenyl )-3,6,7,8-tetrahydro-I H 1-az
a- as-i ndacen-2-one (29) 25 PheR8I (1.0 g, 10.84 mol)
was added to crude

3,3- zts)—% -gJyE?FoQg%E%nﬁj g'nﬁ)‘dj&%’@Mf}ﬁrglfﬂoaz%netﬂlﬁ)yr' di ne 2 One

g repare accord 1 Ng t'o Parr
LMz 362 S LT Togs3 i 9355 i S8 AR SHEOH HE LEH. o) 948
(2 HWas sheat ef daps100C . Byr7. 40Nk Nities,2)ar hpe s, tpr-e08), 6t%t (4 H, d,

_ 0 tyre and the excess phenol renoved by
= ook b Ral o

ography The silica adsorbed product
was i sol ated by washing with nmethanol and

5 cn?&&@%lbg%tmr&p%@mwﬁwg@zﬂym 8 Bo-inddPE-oREI (MBS

di um car bonat

LMY PSR At T Fls P Bt 556 P DR BIOGHRF Bye0-06) 1077 (1 H,
s), 9eMaPd,ah ] nmo ynded, T=adiic edsprassiivel. oRwA.0f (£ H] 4,085}, 6.67 (4 H,
r eparat,i PLC provided the title conpound (29) (3
“”%gs%?n%?@?fﬁcﬁxg mz 358.35 [MrH' @RT 1.26 nin, 89%
8H (400 Mz, DVBO-D6) 10.62 (1 H, s), 9.35 (2 H s).

3,3- @s @-hydr@ ﬁhéfﬁ/[)"ﬁi nF@thy!@ %mydﬁ) PQo/-£-8nd{ 151, 6.62 -
LCMSHm gl 97 [M-rnLI]+ (;% Ry 1.37 mln 91 /o B (40r6)MHz D%EO dg) 1%844 81 H, s), 9.33

(2H 79)8649&{5 37 32 Bi m)(&S&K/@IHodyﬁﬂq@hﬂ?)&(:IL,PB-CWh?m,cﬁ-ﬁhd%Hr ;

JS@) nle,(](\aﬁ? 10 LCVMB nmlz 398.22 [MtH]'- @RT 1. 22 nin,
160% 4-1 6- Chl or 0- 3- (4- et hanesul fon yl anin :

o- phenyl) -7-neth yI 2-0x0-2, 3-dihydro-I Hin dol-3-

5-Brothd- 3®B@W}hyﬁﬁixb wh-f1 onaml de-ibdl2-ddeNBem z 520. 27

LCMS&T/%%9? % ﬁE l??(%lﬁn?@ g%, m8nl|_| 4 posgzﬁ% M}P'\S%P%)ws (1H, dd, J

=8.3n}, 0)2794?((6,15'113? 0),2. 2%6(%(‘4 Hsm) 6181 (1 H, d, 7=8.3), 6.60-6.64 (4 H,
my. 7- Et hyl -3, 3-bi s- (4- hydr oxy- phenyl ) -1, 3-di hydr o-i ndol -
) e
2-one (32) LCVBE mz 345.97 [MtH+ @RT 1. 30 m n,
'100% .
3,3-Hs-834-BiGrokiphargi e zyjodohe Bydilydie-inaidb2-bpd ¢ ti)hy dr o- i ndol - 2
LCMS, %8@4@31 imEABa™R, 4 A¢FiB20bME B (25@WRE, MeBB) 813 - 6.85 (5 H, m)

6.99 3 785i5sH,( ) Ryldrokyl phBny y-28 Ghil.dr =123 Hal Rytdrd-vhifoli m) 7.60
(1H, cla {3495 @9. LCVM5 mz 351.56 [ MtH7(c) @RT 1. 33

mn, 100% 8H- (400 MHz, Methanol-D4) 7.23 (1 H, dd,

J=8.3, 1.0 Hz), 7.05 - 7.11 (1 H nm, 6.96 - 704(5
5-Amttho-B)3;bi-(FQy frbxiHpheny B3 £&-@hydirp-indol-2-one (18)

' LCM53m§z Bi$ 1f ﬁMQMF”@X% 1@#% )903r t!, gﬁo%ﬁ@%&ﬁb\ﬁbr és&{ﬁrs iy ga! H, d,

dro-1ndo one 9’
358 () G155 78 040 STNIL? (MBy Fdch SbP) 7246 P S 83 19726 -
7.33JF8,80)Hz), 7.38 (1 H, d, J73Hz) 7.17 (1 H t,
J=7.6 Hz), 7.00 (4 H, d, J=8.8 Hz), 6.-71 (4
5—Amino—3,3-bis-(4—hydroxy—phenyl)-7-methyl—1,3-dihydro—fndol—2—one (19)
LCMS m/z 347.14 [M+H]" @ Ry 1.28 min, 100%. 8, (400 MHz, Methanol-D4) 7.02 (4 H, d,
J=8.8 Hz), 6.68 (4 H, d, 7=8.8 Hz), 6.42 - 6.52 (2 H, m), 2.21 (3 H, s).

6-Bfomo—3,3—bis—(4-hydrqu-phenyl)-7—methy!-1,3—dfhydro—indol—z—one (20)

LCMS m/z 410.04 [M+H]" @ Ry 1.39 min, 94%. &, (400 MHz, Methanol-D4) 7.22 (1 H, d,
J=7.8 Hz), 7.00 (4 H, d, 7=8.8 Hz), 6.85 (1 H, d, J=7.8 Hz), 6.69 (4 H, d, 7=8.8 Hz}, 2.35
(3H, s).
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4-[ 3- (4- acet oxy- phenyl ) -6-chl oro- 7- et hyl - 2- oxo- 2, 3-d
i hydro-IHindol-3-yl]- phenyl_ester (36) LCMS niz
450.10 [MrH' @RT 1.63 min, 92% 30 41

3, 3- Bi s- (4- hydr oxy- phenyl ) - 6- net hoxy- 1, 3- di hydr o-i ndo

1. 14 nln
3549587 ‘f’rgﬁoﬁéé VL Reiia g Mebh o Bl
LCM$ Mg 336. 31 M+tih @| RT,;)15 WG 97%. @ éﬁpo(r\qu.,, MannokDﬁ-};G(Bg 6.97 (7 H,
m), 4360 83 H, d, 7=8.8 Hz).
5, 7- Di f | uor o- 3, 3-bi s- (4 hydr oxy- phenyl) 1, 3-di hydro-i
ndol - 2-one (38) 5 LCVMS mz 353.95 [MtH' @RT 1. 25
3, 3-Bis-(¥-h @ OVg-p Bty AD Oty - Metditendot-inddy 2-p0n@ (02304 H, d,

LCMS] m?z §4é"¥é {Mﬁﬂg:"@IZRl 1H4 bth, od& 5§(40% hﬂﬂz"'?’betha@oﬁé@(é@'ﬁ— 7.06 (5 H,

m), GO, b 55t Bk 6@4@ wardo&y?myﬁw%fﬂhﬁs B LGB (3 M. 9)
dro-indol -2-one (39) LCVS mz 349.98 [MtH' @RT 1. 28

9 400 NMHz H, d,
47 ‘%’q‘?"é’p g 5ﬁz(84¢%”?9’%y Tnﬂ)%%ﬁ%’ @gg,,g 2’%&%3 6.61 -
LCM%mm3§6504-|[M11@1] @. H;ﬂ_ 3BMH, 99%. J=t400 Mip7, Methanol-D4) 7.29 (1 H, d,
J=8. é3|-1§y, Bigs (@, qutgwﬁzgh@@yla-rﬁum@m@ 6. 7B tOM! d |J=33‘8jHED
ydro-i ndol - 2-one’ (4 LCVB nf z 362 OO[I\/H—|] @RT
1.35 mn, 100% 8H (400 MHz, Methanol-D4) 7.00 (4 H,
6- Chld'ro—3,]3=ﬁs-84-|ﬂzblr,ox,6-.p89ny(l)]:1 HA- d:dv,eth]z#& Bdikggro-ibdB-2-¢nk (B4) d,

LCMS]m? 4%%(1;51?_'[»41@ P9 gzl 1thg Qin, 15893 5 b Mit-BMertartbl-DH)7.12 (1 H, 4,

J=7.%H7), B ¥ u?)péi% H3Mji"§-504- %%Eﬂo%ym@yh%ﬁizﬁ H1 s32einpdt ¢
ndol - 2-one (41) LCVM5S mz 353.96 [MtH' @RT 1.35 mn,
6-Ch ﬂgc;/j’ 3?!)’7%—%4 ﬂu%rog%hec%ﬁ mﬁs%yf—ggca%)'(c? 87£60%A’EL‘3]7%’8(_2§ If|28) 8
8y (4@ KIHE, OV ek aholHDdd 7053, B30i(4 H( m)h§@70)@/133ffehym)r&,343(3jHh§/)-
dro-i ndol - 2- one (42) LCVMS m z 369. 95 [I\/H—|] @Rl 1 30
mn, 100% Z!z , Met hanol - D4) 10 (1 H,
3,3- %(4J&gjrgxy Bh@y 7)’ (mqrp@glir(e44-|qarb6ny!3—_18? @IhH%')) ’”@’é’SO’Fl(zs ) _
To 101 &) d¥s8iv&d deeﬁ‘nyﬁ‘@rnﬁ#mbb wis adadi Sodilz |3 eq) at 0°C. The mixture

was sglrn?d g%r :bé%LIJI’t | lregf)é o) %Je%%o [ nacﬁ\hege):(og% %)(%SWO(#% x%g% %‘r‘ﬂoq,?%s added

- and the seactiemmbdugi was sztrﬁ@r %Wﬁﬁs dlerqem trmngratqremhem?niw)nt aqg removed

in va&%%ﬁ@%h@ bk rphﬁ\he,ed"w RRAEEN B RS h@djbﬂmf(cg)us(r‘n@ AP Id¥emethane-MeOH

o= gl GG RLol F TITH BBk oM gOFo e GO Ry LG 719 -

7.29 (2HC),0N 1 WAS Ht hen6.97 - 7.05 (4 H, m), 6.64 - 6.75 (4 H, m), 3.69 (8 H, brs).

" 6-Chloro-7-methyl-3,3-di-p-tolyl-1,3-dihydro-indol-2-one (28)

See protocol E.

3,3-Bis-{4-hydroxy-pheny/ )—3, 6,7, 8-tetrahydro-1H-1-aza-as-indacen-2-one (29)
Phenol (1.0 g, 10.84 mmol) was added to crude 3,3-dibromo-1,3-dihydro-pyrrolo[2,3-
blpyridine~2-one (0.15 g, 8.51 mmol, prepared according to Parrick et al. Tet. Lett. (1984),
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25 heated to 100C overni ght under nitrogen. After
cooling to roomtenperature the reaction was
quenched with saturated aqueoys, NaHCC3. The resul ting
cl oudy suspension was filtere and the filtrate

di ssolved in a mxture of toluene and ethyl acetate

25, %&%ﬁ?i%ﬂh% ﬁ%)srﬂﬁgu&y talg h g‘cgai/é&%a%?@hﬁﬁé eq Iov&A%f%'rcool to room

temperatueaniddne exeess @Eng@hre@qva? &y ﬂaﬁscfts@ﬁet@ma\pav edhesiigapdsorbed

) prodtﬁ@%@%la@é@§§%’é§mﬁ@wﬁh M%tl‘iahw%l &{d@@cé?ﬁ:l%@lblghndé?&e&&ed pressure.

rial. was carrie

e (e BT 1 PRBRIETY e Qs B AU el sgfgon ond the crude

produ)tmmmlettecbmse\amoaﬂm@ndé’dmdmrjmmmui‘ewa@‘rﬂcatl@n & preparative HPLC
proweéﬁ *:H‘e tﬁ% ng‘lpfol.lﬁt? Fzgﬁ QE lﬁ@ 20/9)h [@IV@WQ r3§9 %X [“IQC%A @'\@q'bfi min,

radient el ution

9% T M PAGMSRIBIGE 108 2R b € A5 Clbls Py EPOC PO, [la 52 - 690
(2 H,a8),%.6ti 6 68%9IH, tn)( Q.7614.g7 (HbH) m)LCHMS- B 248.0Y 42

[MHH' @RT 1.15 min, 97% 8H (400 MHz, Methanol - D4)

7.51 (1 H dd, 3=7.8, 1.0 Hz), 7.41 (1 H dd, J=7.8,
7-Bram@ 3Kz his-(F-hyGroxy-pAenit!)-1.3=hBiregndol-§-099 (f&) H, d,
LCMSJm§3z S4¥)2 &I@+ﬁﬁ @R H.20mind 180, Hz) . _

5- Fl uor o- i s- (4- hydr oxy- phenyl ) - 7- nethyl-l 3-di hy

dr o-i ndol - 2- one (44) 5 LCVMS nfz 350.29 [ M+H' @RT
N- {44[6291/61‘136 (BbRéh DL (0 QaMND  pHde Y DrarrvabthPAX-oXo-Q03-(ibytHo- 1 H-indol-3-

yij-p er%} gth% glﬁ%fm%n%% H dd, J=10.5, 2.2 Hz), 6.62 -
LCMSBmzz @20521 19hiyHr @Ry LeHemiph ?BQL ﬁn‘a@ﬁemmﬂ@phw 11.80 6 B, ), 9.78

(2 H)Y ©85 NGol7 oanan), 4597 (GVE).28362, 2f [MHH' @RT
1.16 mn, 91% 8H (400 MHz, Methanol-D4) 7.01 (4 H,
d, J=8.8 Hz), 6.69 (4 H, d, J=8.8 Hz), 6.64 (1 H, d,

7-EthyE=3,35bikity hyﬁros&p@&nm 1.8; dfﬂ}rc&’o%ddz-)%ona (8% (3 10 H,

LM, ')”é %f%&( QMO’F% %XR;T Bhenyl )21 %5 di hydr o- pyrrol o[ 2, 3- b]

pyridin-2-one (46) LCM5S miz 319.27 [MH' @RT 0.97
3,3-8/8-1%- hﬂd}&%pﬁ’éﬂy(ﬂﬂﬁbdeZB diptiRainedi-18)e (833)0 (1 H dd,

LCM#“%‘??%%EQ ‘%R"ii%( g 18&93 5.6 I?—’|z) 5 H). 6,93 -

6- Fl uor o- 3, 3- bi s- (4- hydr oxy- phenyl ) -1, 3-di hydro-i ndol
3,3 Eszgzﬂﬁﬁdr&ﬂ}h&;?m%omf 33;%@2(7 :rIdM*iﬂane @BT .17 min,

LS SEToRp P @ R 3 B K955 B G35 M, Pf@t%%o'l—w)rﬁrﬁ (1H ad,
7=8. M BH3I), Bios{ A1hytHOXY); plaenyd.)4 & Bx®),%5.20 ¢ Hydriz-8.Ho). -
 -1-yl]-acetam de (48) LCVM5 nlz 375.27 [MtH' @RT

1.08 mn, 100% 8H (400 MHz, Methanol-D4) 7.25 - 7.33
3,3-Bst(4-bydreqy-penyd-Z-triflup@niethyh. 1, gofihydrotipdgisz-ppe i)
LcMsIm/fz 387.98 E_MHZ])* @?{TQ%S(rﬂmH%% a@(ﬂ&o &HleMetrén&Em)ng (1H,d,
J=8.Z,(_|J|'z|_)|’57%'8 (‘:]L_H7,'d z? 9?7&1 H, t, J—7 6]H28) .00 ()4 'H, }Zs'.%%z), 6.71 (4

H, d, 7=8.8 Hz).

Acetic acid 4-f3-(4-acetoxy-phenyl)-6-chloro-7-methyl-2-oxo-2,3-dihydro- 1 H-indol-3-y{]-
phenyl ester (36)
LCMS m/z 450.10 [M+H]* @ Ry 1.63 min, 94%.
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5-[3, 3-Bi s- (4- hydr oxy- phenyl ) - 7- net hyl - 2- oxo- 2, 3-di hy
dro-I1 Hindol - 6-yl oxy] - pentanoic acid nethyl ester
(49) LCVS nlz 462.28 [MH' @RT 1.41 min, 97%
5-[ 3, 3-Bi s- (4- hydr oxy- phenyl ) -44- net hyl - 2- oxo- 2, 3-di hy
dro-1 Hindol - 6-yl oxy] -pentanoic acid 25 (50) LCMS
o 48.32 [ M+H! T 1,13 . mn 950/ 00 MHz,
313-%%@&?%&96"77’6&%%{ b i Ay sz%-f’”%( (1 H d,
LCMY) Bz 248423 [MEHB7@(R4 1H(4 ohjn, 388k 8y (40P Mg, BBti{fahoHD4H6.95 - 7.05 (5 H,
6]6§ 7204 1,30 9 6.54 2Kls1te WD, 3. 451,236 (2 H t,
m), 6§( )95 3Hs(,n% HZ( $7°(4 H ). 30 43
3,3 Bi s- (4 hydroxy phenyl ) - 6- met hyI 1, 3-di hydro-i ndol

5, 7-DiBad?BS, $-bib) (4L KMo Fn e 312123 dinirol ind d@Rdnel (339 m n,

han
ot DA R 8 DGRl o, ol oo
7=8.%Hz)l 6.95=8. 1§ tHz)=9.8. 38 HZ} 651 §) H, dd, J=8.1, 22Hz),672(4H d, J=8.8
Hz). 7- Chl or o- 3, 3- bi s- (4- hydr oxy- phenyl )-6-nmet hyl -1, 3-di hy
) :

dro-indol-2-one (52) 5 LCM5S mz 366.22 [MtH' @ 1. 93

RT min, 100% 8H (400 MHz, Methanol-D4) 7.00 (4 H, d,
6-FludreB3,8-8il-y 4-hBdrdBy {pRemt)- Bmet By 693 -dhytto-itdo/d12=8n8(3192) ,

LCM%miésiégé"[l\é%] o R 24Ty 100% 400 MHz, Metl"ﬁmibl Q4)57-00 4 H. d,

oxy-
J=8.§ o i IH Zidoﬁ§8@5§)4 H{_EQI\/SGM . ?ﬁlé AR 3 @‘FQTJ 1 0 Hz).
1.55 mn, 100%

ol Bl AR TR e e

LCMSing 3620004M 5] (@00 IS miryBDh%N 61 (4021)%& thEdolH4)17.00 (4 H, d,
J= s H%% s?z(ﬁ (?3 §4§( I}{)' g%); (4@3 &7 1 L& sl de 59 PH04H8.3 He), 3.80

Protocol F. Preparation

(3H, &) 2f1|4n@l poduct s General route for nono and ni xed

Friedel and Craft products via Gignard addition. R2
6,7- D%OFO 3'?@5— 4~h’}|/d:%]ky-pheny15|103 i ,f‘r)_/c%g—fncb’olIZ| onHe (’5157 2
LCMS m/z 353.96 [M+H]" @ Rt 1.35 min, 96%. &, (400 MHz, Methanol-D4) 7.00 (4 H, d,
J=8.8 Hz), 6.82 - 6.96 (2 H, m), 6.70 (4 H, d, 7=8.8 Hz).

6-Ch!oro-7—ﬂuorc_)-3,3-bis—(4—hydroxy-pheny.f)—1,3—dihydro-indol-2-one (42)
LCMS m/z 369.95 [M+H]* @ R 1.30 min, 100%. 5, (400 MHz, Methanol-D4) 7.10 (1 H, dd,

7=8.1, 6.6 Hz), 7.00 (4 H, d, 7=8.8 Hz), 6.95 (1 H, d, 7=8.8 Hz), 6.70 (4 H, d, 7=8.8 Hz).

3,3-Bis-(4-hydroxy-phenyl)-2-oxo-2,3-dihydro-1H-indole-7-carbonitrile (43)

Compound 33 {0.35 g, 0.79 mmol) was treated with zinc cyanide {0.14 g, 1.18 mmol) and
tetrakis{triphenylphosphine)palladium{0} (0.09 g, 10%) in anhydrous DMF (5 mL}). The
reaction mixture was degassed by nitrogen bubbling for 15 minutes. The reaction was then
heated to 160°C overnight under nitrogen. After cooling to rcom temperature the reaction
was quenched with saturated aquéous NaHCOs;. The resulting cloudy suspension was filtered
and the filtrate disselved in a mixture of toluene and ethylacetate (1:1}, washed with aq.
NaHCO; (saturated) (2X), water (2X) and dried over sodium sulphate. After filtration the
organic layer was concentrated under reduced pressure to give the crude product. Re-
treatment of the crude material was carried out a further two times with the same amounts
and conditions as above. The compolund was initially purified by flash column
chrbmatography (DCM: MeOH with gradient elution 95:5 to 9:1) followed by preparative
HPLC to afford the desired compound (43) as a white solid (0.014 g, 5%). LCMS m/z 343.07



10

15

20

25

30

15 (a) Gignard Addition: To a stirred solution of
isatin in dry tetrahydrofuran under nitrogen at -78C
was added 3 eq. of Gignard reagent or 3 eq. of a
freshly prepared solution of o¥#Zyano- |ithiumreagent.
After 30 mn, the dry-ice bath was renoved on the

[ [ was t.t h ratur ver,
o FE g RN, 5 p 0B SR el SIPCLE 80,9250, do o), 7.1
(1 Hud, &rF7-8t 6.0 HplehdB (@Xcéss 7 Hgnardd (“ehgedts-8Hel. @ f1 €, d, /=8.8
Hz).t0 pH 1-2 with 1IN HCl, extracted with EtQAc (2x), 20

dried over Na2SO4, filtered and concentrated to yield

the crude products as yell ow sh viscous oils which
5-Fluaed-8, 3ehit-iehyoxy -bhety py-erctil 1, B-ailydtoinéd-Anbhdn (%)

| / §om = 1) :]

LCM?@ZQ%%@IE? grg+?ﬁ§p@3dlel.ﬁ $he of 2 &R0 MHA ﬁeﬂha%%alhﬂg&’)t z.'og (1% H, d,

cemc m xture of conpound of p
7=8.88z5 $18206 Whrdd dk &5t &2 HeS-Aex G-/t @g! vink Hoth (3 H: 5).
purification. 44 (b) Friedel and Craft reaction: To

de sol ut i f t] | cohal |
33-Be LT ST BRL R o e A St Bk RookRePs (PA
LCME RY5362125 [MFHE @cRadt I cominyioxtu be(488 $1Hre MiednpoD0TOL éf H, d,

J=8.8 HZN@WS4a i Yhe o #ACEIAN1 MRS, $00k @) teds3 POM d, J=2.5 Hz), 3.68 (3
g S)? S{n}‘ger ature. ‘The sol’id (mainly insol Uubl'e p-TSA) was

dPdbsbf f and washed (2x) with cold
di chl or oet hane. The sol uti on was concentrated and 5

h i ni id,. £ TN | ut ed
54 P R DL R bl By Bl bR,
LCMS /388327 {MieHHe@iR &P 7 mine HP@%rn#0P #Haf Mpthaaelc®4)dt- 10 (1 H, dd,

7=4.% hes Hy¥Pe 3 asn SQ, 7d7.3The hH! bowi-ng coMmomnds7es 8, a) J=8.8 Hz).
prepared according to Protocol F, unless otherw se

speci fi ed. 6-Chl oro-3-(4-h ydroxy-phenyl)-3-(4-m
6-FluetdipBybiphehydirpx-pheiin-y,13-dihydds-thidni-g-dne (#1dol - 2- one
n + j atp; A - K _
Lo S3t7 WAL TG Fam Y04 e BMe, B MREpT.be - 710
H, mMVEPOR B79.0) 8i0-H28B{ERIF 18- FR H, @ retention time 1.92
m nute, 100% Final product (60): -LCVS (A 215 nm

BDS- ersil C18, 50 . 5 2.5 mn
VL3 O A L R PO PO O AT A0 P25 PR on
LCMS infie375. 57 [ Lt @ Ry 1OB/MirOQL80%l Br (408 Myize Mdthe 09k dt)et.22- 7.33 (1
teps. 7346 (400, Wiz, hanoly d4) 03134708 (dn 8) =838 F1B), 6.95
. m?sﬁﬂ é‘;(ﬁ. 69 kz :ﬁdy? JZ8. 8 H;}) ZZ 53 (2 H,)d, )
(1H, §=b-738 fig), 6.6 G gz8&H; 2y G7V6%-7.14 (3 H, ).
20 25 30 45
5-[3,3-Bis-(4-hydroxy-phenyl)-7-methyl-2-oxo-2,3-dihydro-1H-indol-6-yloxy [-pentanoic acid
methyl ester (49) : ' '

LCMS m/z 462.28 [M+H]" @ Ry 1.41 min, 97%.

5-[3,3-Bis-(4-hydroxy-phenyl)-7-methyi-2-oxo-2, 3-dihydro-1H-indol-6-yloxy ]-pentanoic acid
(50)

LCMS m/z 448.32 [M+H]* @ Ry 1.13 min, 95%. &, (400 MHz, Methanol-D4) 7.01 (4 H, d,
J=9.0 Hz), 6.86 (1 H, d, 7=8.2 Hz), 6.67 (4 H, d, J=8.8 Hz), 6.56 (1 H, d, J=8.4 Hz), 3.97
(2H, t, J=5.1 Hz), 2.36 (2 H, t, J=6.4 Hz), 2.15 (3 H, s), 1.72 - 1.91 (4 H, m).
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6, 7-Di fl uor o- 3- (4- hydr oxy- phenyl ) - 3- (4- net hoxy- phenyl

)-1, 3-di hydro-i ndol -2-one (58) Internediate: LCMS (A
.215 nm BDS-Hypersil C18 50 nmm X 2.1 mm 5 p, 2.8
~-mnute method ref: MET/CRIO072() mz 274 MH- H2Q' @

retention tinme 1.81 mnute, 97% Final product (58)

55 BB PR S Ry Pagm )2, 1
LCM%Bﬂ% REHPY (W@ HEL @rftri 1o90 mnrrréOQ%QQH (fOR dtre, Mgttwolcﬁ?/@r%P? 7.08 (5
H, m)/ @bﬁi(ﬂﬁ"/@i oMY 3 ﬁ%)el@sso @-H,4) BeBe \k axy; e Hz), 2.33 (3 H, 5).
chl oro- 3- h ydroxy phen yI) 7-meth yl -1,
3 d|h ydr o- |ndoI 2-one Internediate: LCVB (A 215 nm
7- ChBB5—3J-_yp,e¢(s+Hyd61(8 -phBRYyafetBy/L1, BrdihyBrqinddl-B-one (El)e

TS 8 S 0 B TRt e oy 700 .0

J=8.§/Brh & (dd)s)26-82 (¢3!, d, 758.8 B3).053¢ B H S)s) | 6.93 (2 H,
d, J88Hz) 6.96-7.02 (1 H m, 703 713(1H

7,46 H, r
5 Hy;}?rﬂxy Wﬁé}yghxytf’f@n%%‘f’ﬁ?ﬁ% 23 o g’dc}v?fgj nut e
LCMSTEW:hB-GB 26 €1+ HVED/RCRL T/ @0), 100%. 456] MH| @ retention
tima 1.59 mnute, 100% Overall yield 11% over 2
step S" (400 MHz, Methanol -d4) 2.31 (3 H s), 3.83
3,3- E{f%(ﬁhyfé*omﬁfzeraf)%)? diethy-1, Sedifpproiiol-3-one (wh), 6. 77 -
LcMSmBO 34330 MM+ 61945 R, hing 106%. bl, (40P MHz, Methanol-D4) 7.00 (4 H, d,

| o
- 9@#,‘&@8@”@% o5 BT a g SRR -2 3R Ry i nd
-2-one Internediate: LCMS (A 215 nm BDS- Hypersi |
C18, 50 mMm X 2.1 mm S p, 2.8 mnute nethod ref:
Protoild T: GRAAYA DN offinal3vojuddt HZO' @retention tine 2. 07
m nute, 94% 6H (400 MHz, Methanol-d4), 5.06 (2 H,
s), 6.82 - 7.01 (4 H m, 7.24-7.31 (3 H m, 7.34 (2
Genefl reute Jar7mgno @ rﬂgc)eg:l Frieds and .0_;5af( Qroplyctm/{a Grigrard addition.
product: LCVMS (A 215 nm BDS-Hypersil C18, 50 mm X

2.1 mm S p, 2.8 mnute nethod ref: MET/CR/0720) nmz
444 MPH-HZQ) ' @retention tine 2. 03, mnute, 88%
Overal | yifelld 24% over 2 st eps. 2005/ 08%107

P DK2005/000244 46w P vfj

gyl ati on/dehal ogengt "on 3- ﬂydroxy-s (4
Koxy- phenyl ) - 7- ng
Rt 7 &H  HO HO R1 N
X=MgBr, Li

(a) Grignard Addition: To a stirred solution of isatin in dry tetrahydrofuran under nitrogen at
-78°C was added 3 eq. of Grignard reagent or 3 eq. of a freshly_prepared solution of organo-

lithium reagent. After 30 min, the dry-ice bath was removed on the reaction was left to reach

room temperature over 4 to 14 hours. To the reaction mixture was then added water, to
guench excess Grignard reagent, acidified to pH 1-2 with 1N HCI, extracted with EtOAc (2x),
dried over Na,S0,, filtered and concentrated to yield the crude products as yellowish viscous
oils which were either purified over silica (eluted with a gradient of Heptane/EtOAc from 95-5
to 1-1) to vield the desired racemic mixture of compound of the type 1 as solids or taken to

the next step without purification.
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g\ I Ol / O HH A clean sanple of tertiary

al cohol (40.9 ng), Pd/C (10 wt % in nethanol was
submtted to 5 hydrogenation ,conditions. The
reaction was nonitiored by L . After 14h at room
tenperature, the palladiumon charcoal was filtered

{(b) FQP fecgel an&i C\A@?reaglon tl'lg ancI?LtJ e SO?U&IO{] 0P§ert|§rgr§?éoﬂglﬂ [cg%péeghane was

_addegphirfidl 8l ey and IprT%.\ ((7vﬁ eh). T@egﬁ%ﬁﬁ'rﬁ@mm@fe Pepeated B WRE for 3

hourf ERIMHRSed®ioh Q&ra}; c&&le@l Eb 66'0@1' @mtp@%tiﬁrécﬂﬁﬁ &olil @Ry insoluble p- TSA)

was W]:ﬁngcgﬁfégpé ?ys%rﬁdrg&\gl:chg%d ﬁﬁﬁ%zrog%F ﬁ'nf hqssoél{tlozwsasi:ﬁncen?rated and
the rainaiotng sotid e puriffed dVETEIGR/ (@I2E) witll 2 aP8BfrVieFHERI@he/ E@AC from
f t
>R R SR I P A s e
ro-i ndol - 2- one OH O eHN HO OF/HFFFA
The ﬂél!cﬁraﬁkg éﬁﬁw&dQﬁveFeeill prapare@bEdhdhg (Adrofbco), unkeel heddse
\évt i n met hanol was submtted to hydrogenation
speciliedidi ti ons. The reaction was ronitiored by LCVS.
After 14h at room 15 tenperature, the palladi um on

6- Chfﬁp@fj‘s‘{gg"yd% Jh'eh}l?—rj’e(g rﬁét%oﬂnghé’}@@hﬁgve\fﬁﬂh ﬂ@ﬁ‘xD@BQJvdol 2-one

onbi ned organic | ayer weré concentrated, and

, mo)the crude product was purified by silica (W|th a

Interfiieamtee nCMGf (A e p tra) B0EL DA rdir O g) BEMEEX 2al teril )5 1, @.§ imddude method

ref: I&%C%}%‘%E@\)‘éjz{ %gfgﬁl HC%@?D %l%}_én%oﬁ tln@lci%?‘r/ﬂ%tb elé@% as a

Final grdust ($0) 2LCB’!S ﬁn mr@ﬂnﬁ@%&dmr@ﬁ Cmr\/EﬁrFWWQmmrnﬁ - . 5 minute
methg@%fM‘?ﬂE’T EhieteotMen]t eetchtid® tifieNUb 2 mird e, 1:@1@% Overall

e B SR 10T AR IO Sl e

J=8.hUmaB. 88320 rd, debl3sH4)s6.8il ded3/ (L end) t HOH7eldi @tH,trhb
anti-cancer potential of novel chem cals. Typically,
human cancer cell lines derived fromtunmour materi al
are mai ntained in nonol ayer cultures and test
chem cal s are added for varying durations. S Test
conpounds with anti-cancer potential are expected to
reduce proliferation and thereby
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reduce cell nunber relative to vehicle treated
control cell cultures. Cell number can be nonitored
by cell counting, determ ning nmetabolic rate (e.g.

met abol i ¢ reduction of tetra#éliumsalts such as
(3 (4, 5-di net hyl et hi azol -2-yl ) -2, 5-di phenyltetrazoliu

BR8Pl RIPL LB eI % ) e o

InfermedmwMSr@ Aiﬁmnetﬁﬁs Hepdrsicerpdt @ $7-3 Mo SDNA-§ @'rgite method
ref: MEECR)FDE) W@Izﬁztmmmhm+ @rretaft@mmdaepnwﬁ.h@ten@oxo

nc tion e inmportant nsidera :
T NS iy T O AT
methep eeft MEE/CR/07ZIann/Er366€J‘h+H]ﬁr@lretéemcatmroﬂ 19 raingted 9é%t Overall
wddqgge&ﬁgskﬁglbltlon of cell proliferation. This issue

can dressed using paired cell lines; for
exanpl e, the effects of test conpounds on the 15

3- (4-[Béﬁ&chx9¥pﬁlrbhﬁﬁ6Q:fhfdrbanﬁf-Wdﬂ@df -IRNERT7-@elHyi-I i3r@Byemdos 2-one

Inten Fgl}g%’ E_?My (B\%I%f %[Irsgﬁt Sersq a,e@erlnfng)?gplgr%ﬂf%éprﬁ é nﬁ’\nute method

ref: MEH@BU@@@MW%%Z[MW@H @/@ltf;ntmpﬁ@wo% Jpingnietes B i 620 MHZ,

Meth%llﬂﬁ?ﬁ 3@%@@%) C@b!s (3 HNeS 60N 208 £XRbQIHAde b8-7.02 (1 H, m), 7.03-
he sel ec$|V|ty of test conpounds For

713é&Hnﬁpe729H%M%ﬁ§VL@ oliferative effects of sone
Fmalgaomuona ndssaae 16 miny, EYSpEyEendit ¢ FemtraX 2. Ismby, tSypes5 ofinute method

WOQ 58)61‘?15’2 Q;ﬁélgﬁ% @)‘%Je{nen'tlbirf| ﬁﬁm(leSSg mu?uQe bfo%@@ tO\féﬁJ‘lWld 11%

i nes e nutations or %
over g gPEf 4499 HHZoH"eWﬁ'éO'W@éeﬁ% Cpt- et B3 K Radel 2 D) R0 - 6-72
(3 H,iM), Bl East.coaneem)celdl -1 7.ne8 Hhah. do not exhibit this
_phenotype (Noh et al. (2004) dinical Cancer
Research 10, 1013-1023; Yu et al. (2001)
3-(4-Benrytxy mdeRd) - é,t?ediﬁu@fﬂ:éct h@ro@&gh@&&)l 3®ferdro-indol- 2—one

Infen%@!j@?et 'L&MEB(A %f15tn‘?r$t3[ﬁ,oﬁﬁ$é‘r'§lﬁém,' ffb rthnex bat ﬂhﬁ{ 5@@‘3&& fiduSe method
mechani s

. e RRlORe Bl o TN i Bol eI CR R B PRI Y500t (400 Mz,
MetharalHadygrices (f Hi $le 6 @20t 20N (4 Hy gt 7.08- 7 31e(X ksh),CoBp U, 7=7.3
t hieyant cell lines. Method Conmpound effects
Hz). #Bsgngzzfugﬁzd on the proliferation of MDA-468 and
Final RIoAL3 LCHE AR 1S me BRS-Beretdl Cloctd 1BM X} @Mperte 2.8 minute method
ref: Mtai/m/@bﬂ@)dnyiw@ﬁmwthmd teURBeRBMnk62.03 eanitaj #8698 goH yield
249% r{“t bovi ne serum and 1% pen/strep. Cells were
°§$T %% or 1:8 twice a week when 90% 30 confl uent.
For the cell proliferation assay, cells were plated
at 8000 cell/well into 96 well black Packard
Viewplates in growh nedium After 1 day, the growh
medi um was replaced w th growth nedi um contai ni ng
test conmpounds or vehicle, and cells were maintained
in culture for a further 2 days. G owth nedi um was
then renmoved and replaced with 150 pi of WD
2005/ 097107 PCT/ DK2005/ 000244 48



al amar Bl ue in RPM nedi um contai ni ng 1% pen/ strep.
Foll owi ng 120 m nutes incubation at 370C,
wo bdosoyasTent intensity was read using a pl at ePCERE2005/000244
Results The concentration (in mcronolar) of
conpounds of general forrmula (1) required to inhibit
the 5 proliferation of MDA-468 and MDA- 231 human
breast cancer cells by 50%(ICS) are shown in Figure
protocht 6 [erAfibich SaMalRT gure 1 demonstrate the
abr i of the general formula (1)
to inhibit the proliferation of MDA-468 human breast
3-HydFBRHCRE4-f 8 bRy -BhelyDMRImet HANC £ aHy Btd-ABSI-A8né hOSE
4 fcggw trgedﬁ?o }I’ﬁhl bit pr o)lglgfer at |ygn of MDA- 231 human
breast canc cells. 10 Exanple 3: Protein synthesis
studi es The pose of these studies as to
i nvesti gatle conpounds of the general fggnula (1) have
ef f ectzo ‘brotei n synt hesi s @ as 14C-Leuci ne
ekpns. As descri bed
1, assay, Anersham
osg£T@nces" (CFA773). NMDANMBZ81 and NDA- MB- 468
| s were seeded at 8000 celfl s/fwell In CytoStar-T
06-wel | 15 m croplates. And incubated overnight in
grow h nedi um The next day nedi um was carefully
aspi rated (8-channel VacuboFyd) and 50 pL of fre
A cleam sinplg AR (o3 ek Pdif (gt %éwweﬁ'ﬁm?' \235 submitted to
5  hydrogenalionashdaibae.drheCebdtionwersanalitiarnes ty tLaMSqaitén bBihadtaoarh

tempe%%algu EI‘Per paglgilg]e ne%—l'ga?‘%ogl \&ggﬁ aéég&i gﬂ‘ ?vggﬁ&f\gltﬁ ﬂweﬁ%nm- The
combineyl gygamclaygl werer opggnirated, pd §hq,\gpge g@gpgde Rupified by silica (with
a gradien@ BSRELeNd/ EtardiTRsh 86- 150061 1-1oafi€s thieragerhft@Brgddcompound (4.5

ted | 6h hum fi r
ms, 16RO PO LM Lt oy DESTORE Sop P R 5 1. 25
10 minutg mettwdgef: MEJTCRICGRE) m/@%&&[wéﬁrﬂﬁ]w@sm{tﬁé@nﬂ@wlﬁﬁ minute, 100%
COI nci dence scintillation (counts per mnute (CPM)
% | ac M crobeta detector  at talize i ndi cat ed
6,7 'D"f"l’%' "’Fﬂfdé‘i”()’a? {-hgdrpgirmg)-4-3 % Y¢r8-Ig4ah 258 er seal i ng
pl ates) for ch well is subtracted as background.

The results @ shown in Figure 2 neasured after 6
hours. 25 e“Tesults indicate that Conmpound 3
igni ficaptly inhibits 14C- Leuci ne Qe poration in
ent manner
ybation and up to
H | CS is estimated =M (240 min to 22
2 s) Interestingly, the”~¢ffdct seens to reach a
pI dteau at the hi gh concentrations correspondl ng to
appr ox. 1/6 of total incorporated. This indicates
that there is sonme proportion of the protein
A clears ¥AthhE oF Bertifl9talcoRBl APPSR Pac (Fo WPB6)aR hithdhoPihesibmitted to
hydrogenation conditions. The reaction was monitiored by LCMS. After 14h at room
15  temperature, the palladium on charcoal was filtered off and washed with methanol. The
combined organic layer were concentrated, and the crude product was purified by silica (with
a gradient of Heptane/EtOAc from 85-15 to 1-1) to yield the racemic target compound (5.5
mg, 17% yield) as a solid. LCMS (A 215 nm, BDS-Hypersil Cy5, 50 mm X 2.1 mm, 5 4, 2.5
minute method ref: MET/CR/0720) m/z 260[M-+H-H,0]* @ retention time 1.29 minute,

20  100%.
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WD 2005/ 097107 PCT/ DK2005/ 000244 49 No significant
ef fect of Conpound 3 was observed in MDA-MB-231 up to
wo 3@ At 22 - hours a minor effect i s obsePUBHUK2005/000244
30 pM 1C50 >> 30 pM (22 hours). The inhibitory
effect of Conmpound 3 is therefore very specific for
MDA- MB- 468. The control conpduhds Ani sonycin and
Cycl ohexi m de (not shown) conpletely inhibit 34C 5

Examp??e#‘ebg}gp era’ oration in both cell lines at all

as opposed to Conpound 3, see above).
Exarrpl e 4. V\éstern Bl ot Studies To investigate the

Inhibit[SRR Y &m[fef-atraﬁtdf ﬂ[]rtngf'] cg.oasagaremwfafewg@ae k@ brefaft iR anti-cancer
st ud S

potentl(%%;%%q"ﬁb%e@' o THRER aBRD Erice C@d‘f""sgﬁﬁwsf QT figgur material
are mdigtainbe il @on@gydr auitores ahd pesd tedrmicaly atemkied féroweyiRg durations.

Test C?A\{B%fmgggmth a %R%é%fw?f Afg%xcé;& dsto(r@J:ll%é éﬁ'@l’iflar%@ion and thereby

reducegenumber elAtivete vaWeleme&feéﬂocan"Oh@d Ceﬁldree eFISTURAST cp be
monitdPed\VBY beID@hhtnG:Q}ldthrﬁmﬁh@tr&tabbﬁc e oglree@abblerredtidiien of

tetrazc#gm sa!lls g&&l‘ st 83@&&%@%{{2& Q—%QV! Q dﬁl@h\%@tmzohum bromide or

al ni ng
Alamai ﬁl@ahauarctﬁwmﬂ ﬂmwﬁkﬁm ifusing QYA |b§1dW@r€bfe§va%’e%f RPPIRYFal4-

duUTP) 6P h@aﬁﬁﬁg Bateetide Mrﬁlﬁﬁﬁfﬁﬁh&CbNm (d.y.sragliolbbileRY thymidine or

uster. rea (Novagen) contai ni ng phosphat ase
br°m°c‘%ﬁf“ﬁ1ridg're m%o&%f’g?rf) 1 and 2 and protease inhibitor

cocktail (Sigma). Sanples containing an equal anount

One in‘g (EO%EIHE%BI? 1s|b\9?§mgr W&:E%J@ﬁﬁclﬁ%ﬁe@ﬁ €org;%L§|ds 4¥%pecific

r| S 1IN er or I’_]r%
to canggope P‘IS’HWW@’“BIE@F%PU? F%Wter% 't'°f1:?f Bdﬁ'&er&t"m Is Issue can
be addedgsed (15N paiasi &lltllhES,SfaﬁB:kaBmlmhe e@€ctbbitettecbnuyriuodsion the

1 e .
o 205 PRIRA L 9350 o A, B
COMPOYIR @B@l)e prefgeratemaf U'&ﬁﬁj‘s%maﬁfiﬁ'ﬁd’tﬂ"%g‘e( L8 tissus source.
Alterna‘@lvﬁl?ablliérﬁ@p@ﬂ&@hé&ﬁetﬂe@%ﬁ&ér déﬂlllh@d Hng: kpRiited to evaluate
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Method

Compound effects were evaluated on the proliferation of MDA-468 and MDA-231 human
breast cancer cells. Cells were maintained in growth medium: RPMI 1640 containing 10%
foetal bovine serum and 1% pen/strep. Cells were split 1:4 or 1:8 twice a week when 90%
confiuent. For the cell proliferation assay, cells were plated at 8000 cell/well into 96 well
black Packard Viewplates in growth medium. After 1 day, the growth medium was replaced
with growth medium containing test compounds or vehicle, and cells were maintained in
culture for a further 2 days. Growth medium was then removed and replaced with 150 pl of
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i ncubati ons were done overni ght at 4C overnight.
After washing the nenbranes with 0.1% 30 Tween-20 in
wO 28Snetibe bl ots were incubated with horseradi BOT/DK2005/000244
per oxi dase conjugated anti WD 2005/ 097107
PCT/ DK2005/ 000244 50 Rabbit 1gG (1: 1000-1: 3000;
Amer sham Bi osci ences) at rooméBenperature for 1 hour.
Per oxi dase acti vi ty was detected using the ECL

stoma s B A R S e B o P Rbe I RA R BFARS Tgpbatin at

37°C, guwres@ht inbensily avaé r?a,d wsinghe pletebre@derpound 3 (I anes 2
and 3), inhibit the phosphorylation of p70S6K and S6
ri bosomal protein in MDA-468 cells follow ng 24 hour

Resylgh NCUbation (Figure 4). Sinmilar effects are observed

Wth the mlfOR inhibitor, rapanycin (lane 5) and the

P13 ki nase i nhi bitor LY294002 (lane 6). AKT

The coRBEHERABA YindthicRimdMdr) 9B Edhigounds BP§eriehdifdidu@d(1PYequired to inhibit the

. 3 LN, wh LY29 .
e IO AR g
Figure Qo ithe masd t3 shawhuiodsgue delembbstnatbithe aliliytaf tive ¢Qﬁ"mEnmf the
genera@?orﬁhu@’\ﬁ) H?‘?nﬂﬂltk%% Br&h?ﬂrﬁ:or\%f%lﬁ}@-&@g hé®an breast cancer cells at lower

ecific anti-4E-B i ndi ¢

concer@fat-aﬁs a7 tHesa reabired o inhib tp%'g‘s'f?af’v PEP"PM% PR lHFa&* cancer
cells. 4E-BPI. This is confirmed by the inhibitory effect

of Conpound 3 on the phosphoryl ation of ser65 of

4E-BP1. Simlar effects are observed with the nlfOR

nbi ci.n and the P13 kinase inhibitor
Exam, %&féﬁ%ﬁ%ggyft ’es expression of the cell cycle

regul atory protein cycl in D3 is reduced by 15
The plﬁ%@%‘ Atbsd ’stJM%'lﬁﬂ&témﬂ&%s of nd@ll formula (1) have

effect Rn %lg:gezra isgntgéstlsg\‘}g%%w[%ng m)tle % uqe@c%%mr @éﬁlﬁqﬁgn into proteins. As
descritgand "t duaing, Uptaed o) QytostarhiDagshprArharshan Bafsciaii©R (CFA773).
target proteins such as p70S6 ki nase (p7086K) and
4EBP1, and downstream regul ati on of protei
MDA- N%fﬁ%é@d MDArMB-368 Icelfsr werefsepdad A BOPP gelispwel] B@&?%PF“T 96-well

mlcroplﬂeft@§ Qi@ |racu%|ﬂéaro¥l@|trilghttlri Qﬂﬁ\ltﬁme‘amm Nihel nakit @e:c’y rf":@dibﬁhrwads carefully
an ral. for
aspira(8:cofiie SACnR) a0 L SEltoqon e YA Sy L8 oS 10 mi
HEPESLQFQMOOM) wa$ bibddd. Chilswerstdimagd tnequiibrate 68 3¢ &€ Ifer Glhapin. Test
compom\ eﬁdﬁé&;ﬁ)‘:ﬁ@m Hﬁdfu?r%’ﬁc?“@ﬁéﬁdﬁie"we?s)’éﬂd@&%{ §0@ﬂ9 medium (0.5

5) ration. oun 'pafJG' g%’ dl no
HCi mH hﬁw P'aq%%Wﬁf?o%ﬁsi?&rwrfa FreewpamntAAbeske fir PF?améeé‘eahe"
incubaw in ROAYeE ifdryeh 16 i Humitifiet! dicabatp. (86 poretioMiiadiBactiellégine into

proteinscts rﬁ%’fs[}% (i“%gﬁ:gw ))n g@i@igﬂbeﬁzﬂe%?’ Bﬁ égldérﬁﬁggmlﬁﬁﬁh (counts

per miptigdERYDYISH aoWa&apc Wirteia despetor ithe dndisted tae intervals. A
readindBREDI(E Ynif Rtk sdaling pladds) Por(a6IKwell @ dubwiaBigd 48 baekground.
I ncubation in MDA-231 cells. Conpound 3, rapanycin
and LY294002 all Inhibit the phosphoryl ation of
The repd8S6& sboveh inrfiiose 2amegured after 6 hours.

The results indicate that Compound 3 significantly inhibits **C-Leucine incorporation in MDA-
MB-468 in a concentration dependent manner observed after 240 min compound incubation
and up to 22 hours. ICs is estimated to 100 nM (240 min to 22 hours). Interestingly, the
effect seems to reach a plateau at the high concentrations corresponding to approx. 1/6 of
total incorporated. This indicates that there Is some proportion of the protein synthesis that
Compound 3 is not able to affect.
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mobility shift in total p70S6K in MDA-468 cells
follow ng 48 hour incubation, denonstrating a cell

wo s@k@shbve effect of conpounds of general forpei/BKE05/000244
such as Conpound 3. Exanple 5: Prostate Tunour
Xenograft studies (Human PC3M cell line) 30 The
purpose of this study was to é&Val uate whether
compounds of general formula (1), such as Conpound

3, inhibit the growh of cancer cel [J] a xe r af
o siaifiaih eRS A5 F SRR h B0 S e ith BB AR he 22
hours dVatiduwekifivht ie ohsaheed\RIRI0 pridl/ iQ ¥+ GO Hve(APiawgs)25- 45 gr ans

are inplanted with PRXF PC3M tunours by subcut aneous

i nplantation in both flanks. Conpound 3 (50 & 100 ny)
The infibitoy gfTastf Soatpound |l§/thssﬁf?rﬁéf%@fnee'ﬁaFOF(%'%%‘?% in

an appropriate vehicle (2% DVSO. 5% Tween 80: 93% 5
he coffy Bibefits GULEnGR BRLATASE Ak o cBrbiecey ot -
Leucing incomesriondn bgihveet lipesal allishg-pPomtmiss opposgrdoe Cgmpound 3, see
above)det erm ned once or tw ce/week for a period of 17

days. Results Conmpound 3 reduces the rate of tunour

cell growth when given as a nonot herapy (see 10

Figure 6). Furthernore, additive anti-growth effects
Examplg € Wette Blat e@Afsenati on with paclitaxol. Exanple 6:

Ef fect of Compound 3 on Cell Proliferation of Breast,

. Prost Col Cel |, Lj :
o i 1R 2oE o £ RS BB AP p b
studies werRRMdHformael tminvestigaiertha gcth@yion s5ite oepathwamiinged ethgm

regulatidiPot préteth SnitflesREBLEFiblides arngh. 100 pg/ m
streptomycin. 10A i's mai ntained in mammary
epithelial growth nmedium (MEGVY) w th singlequot
addition (BPE, hydrocortisone, hEG- insulin,

Methodyent ani ci n/ anphot eri ci n-B) (C onetics/ Canbrex Bio
Science). Al cell lines are incubated at 37C, 5% C02,

cor A AP T SO AL 1 Py e e
culture2hdReatied at 4 6@,0RO ngi@_/w@fing‘ﬁwedl ealislulitieesplaty. 1@)@4@9{.@@1‘;&, the
growth%%@iuﬁe\%ﬂé@h Rt igRdvite ek BSntaihiy corigdundeni ci I i n,

and 100 pg/ Cel

strépt omyci n. | proliferation has
been estimated in triplicate for all cell lines in

After 2448 U halbakiog vethtdoatpolfits: Balsorerd Of4shdBuitiCiEk|cold PBS buffer
o G081 7o LRI B U g e
cocktall feand 8/and protease inhibitor cocktall (Sigma). Samples containing an equal amount
of protein were loaded onto 7% Tris Acetate gels, 10% Bis-Tris in MES buffer or 12% Bis-Tris
gels using MOPS running buffer (Invitrogen). Following electrophoresis the samples were
blotted onto a PVDF membrane (Invitrogen). For membrane blocking and antibody
incubations of p70 S6K, Phospho-p70 S6K (Thr389), Pathscanl and S6 antibodies (Cell
Signalling Technology) a buffer containing 0.2% Tween-20, 5% non-fat dry milk, 5% FBS, in
Tris buffered Saline (TBS) were used. For immunoblotting of 4EBP1, Phospho 4EBP1
(Thr37/46), Phospho 4EBP1 (Ser65) (Cell Signalling Technology) and Cyclin D3 (Santa Cruz)
a protocol from Cell Signalling Technology were used. Cell Signalling Technology blocking
buffer contains 0.1% Tween-20, 5% non fat dry milk in TBS and primary antibody dilution
buffer contains 0.1% Tween-20, 5% BSA in TBS. Before adding primary antibody dilution
buffer to the membranes, the blots were rinsed briefly in 0.1% Tween-20. All antibody
incubations were done overnight at 4°C overnight. After washing the membranes with 0.1%

Tween-20 in TBS, the blots were incubated with horseradish peroxidase conjugated anti-
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after plating, the growh nmediumis changed to either
100 p1/well RPM containing 1% FBS, 25 100 U m
wo p@Bogitht i n, 100 -pg/ m streptonycin and 25 pgPai/DK2005/000244
gentamicin or to 100 pl/well RPM containing 10%
FBS, 100 U n{ penicillin, 100 pg/m streptomycin and
25 pg/mM gentam cin. Conpowgs are added in 9 point
hal f-1og dilution series at concentrations indicated
Ln_t o[ . AL dat based .0
rabbit g L TopBuraND: ameceHsit fosggesy A atbab Bprue fo  hour
Peroxitiass iantixdly wasl detectedinglag thet ECLadepeotion systkin| (Rengrshant Biesciences).
art. Furthernore, two dilution formats have 30 been
used to-determne the 1C50 values: (1) The standard
Result%ondi tion are 9 half-1og dilutions WO 20051097107
CT/ DK20051000244 52 starting from32 pM and (2) if
t he conpound I C50 <100 nM 9 half-1og dilutions

Westedl Bétldnd§séd &Hﬁor?stl%t@fﬂah BpAas otigh@ral Bsreild 1), such as

comSRETANEE 5 7 PR B3 8 O ot ot

in MDA 668 eailp Golldiving Zfbhtnurenmdtltmﬂﬁlqur@ Rb Syndaredfects@sppbeanes with

the m‘ﬁfl@mﬁtﬁﬂ&sﬁ'@fsaﬁlﬁ?: Qo) #@lthe ﬁiﬁhﬁ%eb%tﬁn&ﬁﬂ.?ﬁﬂﬂ@f(Iah@Qi) AKT
, u In

PhosPIBHECATYrHSETE Ao P MR IR G PRIl e Lr294002
inhibitgthephsspoty| S AKIMBSerFe3. ffaribdinmere) Corogmudasinduces a gel

mob:ht%%ﬁ#fiﬂh{ien 1 dﬁ@ﬂo% d,lsﬁ'%l Aotljf tdt«lal d B tﬁ\ﬁlﬂ g@@ R4-8hdsticHAti-4E-BPL

antibogdig ficigatiye of an e&%i)at'%mfaﬁ rﬁ’hﬂ%’&' m'ﬁtmeFPt“ BB =
confiridd I8f the aiFIsItord effdeti dficompeand 3 ph aliesh@plorylator af swt65 of 4E-BP1.

Similar é]“gec%tati"gz %Sgenrfré)J w%ﬁ tlbeo%?'éR%lbﬁgog aI§ 98% and %I% 91'3‘1( d}%@g‘inhibitor

e cell's’I's estina
LY294Q(1A. ﬁga%tum, Lxpressipy ef ggg:gy’ cYge reone iy pertein cyclm D3 is reduced by

Compdiindi @C %B%bﬂanaq_t‘mg#do& ThER dl\ﬁ)lwmggbst&hﬁiﬁﬂm?maﬂh&noiogue of
ne

or pfhdroralr e MErg oo ierinr e koo Hecpsyo

phospW!mlommfmmmt@rgetrpratmslau% an\pA0RG kl@agdp?t[&]&fé()rﬂngﬁégpl and
downsﬁ%%]n Wa@ﬁ?ﬁ nid? EHI:@m' 5‘%%@1& %Fld @éil &%ﬁerﬁ%@@Ss ﬁB@lsoﬂ%%)rotem,

our a are
cularyOi ransiiond BRI R it 9 YD PE Mot tr o ST e
(1), susit &corngounti s, pk atetisis rApangdn Bidiy294gNTalintilgt thésaphthwayin MDA-
s coh R0 SRR ] BOLL Ty oo RS
handl i ng/ cal cul ati ons: Data are normal i sed to val ues

CompJuh@@(Qﬁé%tdid/hétﬁnlﬁ@@):hé ﬁhol;@ﬁl%flaﬂ@ﬁ bN;ﬁOEGK,Sﬂ&Nbiuce a gel mobility

e SR e 5 0 BB B b b o convos

rapamydire (larss a)yandolyy 2014802 Gamﬁhlnh:pmmsmwlatnon of p70S6K, and mduce
a gel n%[ﬁ?@ fsl‘ iR %@70’5@9 foflowid48auf MeuBRPAYn PIDALES &S, Compound

3, rapamycm and LY294XDZ all inhibit the phosphorylation of p70S6K and induce a gel
mobility shift in total p7056K in MDA-468 cells following 48 hour incubation, demonstrating a

cell selective effect of compounds of general formula (I}, such as Compound 3.

Example 5: Prostate Tumour Xenograft studies (Human PC3M cell line)

The purpose of this study was to evaluate whether compounds of general formula (I}, such
as Compound 3, inhibit the growth of cancer cells in a xenograft animal model.
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Z' =1- 3*( STDEV( So) +STDEV( Smax) )/ ( So- Smax) . | n aveage
Z'.0.8 and al ways above 0.6. Signoidal curve fitting
WO bdsdener usi ng Prism using the equation: Y=BoPCDDK2005/000244

(Top- Bottom/(1+10A((LoglCso X)*Hi Il Sl ope)). 25
Table 1. Cell densities at plating in 96-well plates
Cell One Cancer Cells/well in51% FBS Cells/well in
10% FBS NMDA- MB- 231 Breast 6000 4000 MDA- MB-435S
Breast 10000 5000 MDA- MB-453 Breast 3000 2000

MethodDA- MB- 468 Breast 6000 4000 SKBr-3 Breast 7000 6000
BT-474 Breast 10000 10000 BT-549 Breast 6000 5000

i B AN TR 5P STy e o

by subpitarenus foplentation in ptivfianksy Compgdnd %@’éﬂ) 2@6@9)@6@(5‘,&?’5‘9"9‘1
daily bl)l@tﬁémér-&éﬁa@l) rdif@ Mar Mkedbrivad lvumle epit hres O A% Tekérs80: 93%

salme)lgﬁggrt %{)rée or 'ngﬁ‘b"\?gfﬁ wltgr 3&4u¥| tlﬂ%ﬁ gé%oof p%olﬂgﬁodg&béééliﬂ

intravenoBg) @venResevesk). Alumog eplumiei i dgteaﬂ'@eq'! Qncq ¢F fudqeyweek for a period
of 17 dav@l i feration in nmedium containing either 1% serum or
10% serum both estimations in triplicate. Percent
activity (PCTACT) in the assays, equal to 5 percent
inhibition of growmh, is calculated as described in
Resultget hods. Table 2 summarizes the | C50 val ues for cell
proliferation inhibition of the cell lines. |1C50

Compo\lljﬁlj gergduces the rate of tumour cell growth when given as a monotherapy (see
Figure 6). Furthermore, additive anti-growth effects are noted in combination with paclitaxol.

Example 6: Effect of Compound 3 on Cell Proliferation of Breast, Prostate and Colon Cancer
Cell Lines

Methods:

Cell culture: All cell lines except MCF10A are maintained in RPMI medium containing 10%
foetal Bovine Serum (FBS) 100 U/ml penicillin, and 100 pg/ml streptomycin. MCF10A is
maintained in mammary epithelial growth medium (MEGM) with singlequot addition (BPE,
hydrocortisone, hEGF, insulin, gentamicin/amphotericin-B) (Clonetics/Cambrex Bio
Science).All cell lines are incubated at 37°C, 5% CO,, and 95% humidity.

Alamar Blue cell proliferation assay: Cells are plated in black cell culture treated
Packard/Perkin Elmer 96-viewplates in 100 pl/well RPMI medium containing 10% FBS, 100
U/ml penicillin, and 100 pg/ml streptomycin. Cell proliferation has been estimated in triplicate
for ali cell lines in medium containing either 1% FBS or 10% FBS. Cell densities are estimated
based on growth during the assay to 80-90% confluency, and are shown in Table 1. The day
after plating, the growth medium is changed to either 100 pl/well RPMI containing 1% FBS,
100 U/ml penicillin, 100 pg/ml streptomycin and 25 pg/mi gentamicin or to 100 pi/well RPMI
containing 10% FBS, 100 U/ml penicillin, 100 pg/ml streptomycin and 25 pg/ml gentamicin.
Compounds are added in 9 point half-log dilution series at concentrations indicated in the
graphs. All data based on multiple determinations have been aggregated according to
business rules standard to a person skilled in the art. Furthermore, two dilution formats have
been used to determine the ICs, values: (1) The standard condition are 9 half-log dilutions
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refer to the concentration of conpound required to
inhibit cell proliferation by 50% Cel

wo Roghefier ati on curve fits are shown in Fi gur esCTDK®005/000244
14. Breast cancer cell lines: A broad panel of breast
cancer cell l|ines have been tested for their 10
sensitivity to Conpound 3 as s®ll|l as Conpound 21 and
oxypheni satin. The tested cell lines fall into two

I h . ,
ctng S 54585 o6 LE0E i msblesFos <KbQF b ek §f s sorans rom
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ese 1 ncl reast cancer cel
Compopags pre trzmgﬁe_med tmﬁ;@ Qigtgs mnﬁygr ngJgJO ;Elﬁwah ﬁesulting in a total
volumé&&&@ul/ﬂl—&ﬁ&:mﬂgﬂ dorhiestmtSh 4o srenatictsdadicatbd bograptie gl 0.25%

DMSO (%Q%ngﬁﬁg smgd ag\él cgﬂrt{%iF@tS pna lﬁ{':tltj %HSP?H %Elg%n%aﬁqmg%hM

rnsensitrve
terfenagline gngl %EMMSO Fﬁﬁ;[na)r}q @@galjnﬁa@qogggl \N@}q (FB) gogrtain medium with
0.25%NMed/B- 435S and ZR75-1 grown under both high (10%
FBS) and | ow (1% FBS) serum condi ti ons. The non-
transforned breast epithelial cell |line, MIF10A, is
After capounchaditiint dell @lates DerpobacdIindBbrperhfor Z2thiouistag 37°C, 5% CO,,
to growh inhibition with 50 pMterfenedine
and gsf)ghg@dﬂ rom60%to 90% 20 growth inhibition. In
general the cell lines are nore sensitive to the
The mmﬁpeﬂwablu AT is lestimétbUousihBIn AananBlce askay ithatanédsares

mitochg %nal thl \gty t%‘eo%oefh%% is%%céﬁ%& gﬂ]&j}etpk?%gé wgﬁrz}gg rﬁ?%ﬂ RPMI medium

Ive breas cancer I he
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stackiriguthe phates. $langgrtBlye sigvadis jead jjod ﬁnwsqeogﬂplateereww a 590 nm
emissich fi tali!eQ' 0% 55b) nm FRRatidesiitels are summarized in Table 2
Figures 7-11. 5 Prostate cancer cell lines: The
DU- 145, PC-3, PC-3/M and LnCaP prostate cancer cell
Data Hdﬂamag/bwelabma Detataed nofmaliskd tovadhdsf fesma DM actvg 498 to 100%
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same cell line sensitivity profile, however, these
, cog%ounds have | qwer ggtency than Compound 3. The
-valyeg &q7| assavaplates @R er'tWRIEd P Tabl e 2 and Figure 12. The
10 effect of Compounds 41 and 35 was al so conpared
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71 e o Bt o eans 2 P brd By e 0
Ilne (Figure 13). Colon cancer cell lines: The coI on
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Table 1. Cell densities at plating in 96-well plates

Cell line Cancer Cells/well in 1% FBS Celis/well in 10% FBS
MDA-MB-231 Breast 6000 4000

MDA-MB-4355 Breast 10000 5000

MDA-MB-453 Breast 3000 2000

MDA-MB-468 Breast 6000 4000

SKBr-3 Breast 7000 6000

BT-474 Breast 10000 10000

BT-549 Breast 6000 5000

MCF-7 Breast 5000 5000
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proliferation assay with Conpound 3 resulting an | C50
= 66 NnM The results are sunmarized in Table 2 and
wo Biogisaoid. 15 Table 2. Summary tabl e of | CSoPORDEREN5/000244
for inhibition of cell proliferation. 3 21
Oxyphenisatine Cell line Cancer 1% FBS 10% FBS 10%
FBS 10% FBS EC50 (nM EC50 (AW) EC50 (nM) EC50 (nM
T47-D Breast 11 37 83 324 MCF7 Breast 24 74 85 517
a7 VDA- MB- 4355 Breast >300Q,>3000 >3000 >30004,,
TATDA- MB- 453 TFeast 4 18 350228 MDA- MB- 468 Rjggast 14
Hec-fd34138 935 prdWA- MB- 231 Bpgast >3000 >3000 23000 >3000
BT-474 Breast 13 37 85 324 SKBr-3 Breast 12 43 95
MCF-87 BT- 54%oBnabhisest 18 6884@IMEHOmedtR)5- 1 Br east >3000
>3000 >3000P885I QCC- 1954 Breast 27 84 119 912
pc-3 MCFI OA Nor npl__breast >3000 >3000 >3000 epggdgel i al
pc-3fC- 3 Prost gtfmee 87 138 899 LnCaP Prost at e3p00235 233
pu-1490 DU l4orda@st ate - >3000 >3000 >3000 PGo3/ M
LnCalPr ost at e - P8®B0 >3000 >3000 Col 0205 Col ofP%0 66 -
, 2005/ 097107 PCT/ DK2005/ 000244 55 Not s ohCo0

i nhi bition (PCTACT) |ower than 200/0 is considered
insignificant. MCF1OA cells are maintained in
serumfree MEGM nedium Values are cal cul ated by

Resultdr i sm Exanpl e 7: Xenograft studies using MDA- MS-468

t unours
All cell lines are run in cell proliferation in medium containing either 1% serum or 10%
serum, both estimations in triplicate. Percent activity (PCTACT) in the assays, equal to
percent inhibition of growth, is calculated as described in Methods.

Table 2 summarizes the ICsp values for cell proliferation inhibition of the cell lines. ICs, values
refer to the concentration of compound reguired to inhibit cell proliferation by 50%. Cell
proliferation curve fits are shown in Figures 7 to 14.

Breast cancer cell lines: A broad panel of breast cancer cell lines have been tested for their
sensitivity to'Compound 3 as well as Compound 21 and oxyphenisatin. The tested cell lines
falt into two very dear categories. 1) Cell lines that are sensitive to Compound 3. Cell
proliferation ICs values range from 0.6 nM to 30 nM when assayed in 1% FBS and between
15 and 80 nM when assayed in 10% FBS. These include the breast cancer cell lines T47-D,
MCF-7, MDA-MB-453, MDA-MB-468, BT-474, SKBr-3, BT-549, and HCC-1954 grown under
both high (10% FBS) and low (1% FBS) serum conditions. 2) Cell lines that are insensitive to
Compound 3 with ICs, values above 3 pM. These include MDA-MB-231, MDA-MB-435S and
ZR75-1 grown under both high (10% FBS) and low (1% FBS) serum conditions. The non-
transformed breast epithelial cell line, MCF10A, is also insensitive to Compound 3.

Percent activity relative to growth inhibition with 50 pM terfenedine ranged from 60% to 90%
growth inhibition. In general the cell lines are more sensitive to the compound under low (1%
FBS) serum conditions than under high (10% FBS) serum conditions. The most sensitive
breast cancer line is MDA-MB-453.
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WO 2008¢h1d1, inhibit the growth of tunours derirerbkewsioo24s
MDA- MB- 468 breast cancer cells (hornone insensitive
human breast cancer cells) in a xenograft ani mal
model .  Met hod Nude bal b/ ¢ mid4e wei ghi ng 25-45 grans
are inpl anted wi th MDA- MB- 468 tum)urs by 10

subcut ane npl antation in b ounds 3 . ..
Two ofRRGSIPARLE MR APATARG SBe(HeR St Somppnd 2l Bt Bydnisatine.
Both cbippoyels -i’lavaéxe(CEP@):her sameceglame&nmaﬁql@ratme arefile as Compound 3, but

O4 B9 n 80: 93%

are s" B’r[ § 'ﬁ&ﬁt‘% o&gz/%ﬁ'gg?slgéﬁgﬁgﬁl ntravenous (1V)

route (25 & 50rTg/ kg) in an appropriate vehicle (2%
The reENRGré ik aredin TaBR% sed Figeées 7Tuour vol ume  Is

determ ned once or tw ce/week. 15 Results Conpound 3

reduces the rate of MDA-MB-468 tunour cell growth in .
Prostatedaneer cdiblines: Fha il 145HREn3 JiGr3M ard EnGaBriseseleaggycer cell lines

have b% P%Eeobi}{ bW Sro'fJ fer&onl éésé\,%ubé-:( é@@hﬁl &akitvd B Compound 3, while

ernore,

LnCaP i IghrosenaB e g P A B S atE Fsantatrs CABRPRG 6 F
oxyphdridghiad hdveSthamaaarced lihe stresitily erafié, dowever, thess compounds have
lower ;Pc%%'cg{tﬂ e?rﬁg%é)f 19" Es u%é)are CQNRaHRG it Fabi Zz&mél.ﬁe 12. The

oun I nduci ng a nor.e nounced
effect ef fFrmoUTdy b33 R WP oIcomBEES W Carap e 1 ket ypounds
inhibit ki pldRfer@ion, of GanpCaInEndr pratate carakt yelldmbdEigurecl )y
per-oral and intravenous dosing (Figure 16).
Compound 41 al so appeared to be nore effective than
Colonpaokeért celklinésa Thiagglon sencgl 68l YR GRIVAD5 TGS been kapprdding: cell

prohfe?é@i'aﬁ %%twnﬁi et%ﬁo%nlel% RAUINRE af 1E4 3066 &M 2PhelReulpLErR @ammarized
hj s study was to eval uate whet her conpounds of

‘“Tablﬁe?n%‘}da'f'gtfrﬁrlﬁul a (1), such as Conpound 41, inhibit
the growt h of tunours derived from MCF-7 Dbreast

- | HYrgRrE&ast cancer
Table %‘e%qi‘sirg‘a'ﬁ’ﬁcg!’@%%os&E’%Pt&e?:ﬁiﬁnam?m%oﬁe e 097107
PCT/ DK2005/ 000244 56 Method Nude bal b/c m ce
Wel gmmg 25-45 grans are ignpl anted W th Mgl 7 T urgyssenisatine

Ce@é e SUbCUgREOUS —Hapimat-atrongppbotiTHgrgs 10% FBS
Conpounds 3 and 43!:‘0@@5%??‘3',““}5(?50%@‘3' el tE@Joxﬂ@' |y T BEs0 (my

To—OaysS—oYy +he per—=0ra— (O route \LU & J.UU"g) W)
T47-D an appr opidasit e vehi clle (2% DVB® S% Tween &B: 5 939 324
MCF7 s3] i ne) dreagleck| y fof 4 weeks Béi t he |ntre§9enous (|vg 17

MDA-MBA® (1 Bregst50ng/ kga309fh -an 000
MDA-MB-453 Breast 38 228
MDA-MB-468 Breast 14 48 138 935
MDA-MB-231 Breast >3000 >3000 >3000 >3000
BT-474 Breast 13 37 85 324
SKBr-3 Breast 12 43 a5 527
BT-549 Breast 18 68 . 131 859
ZR75-1 Breast >3000 >3000 >3000 285
HCC-1954 Breast 27 84 119 912
Normal breast
MCF10A epithalial >3000 >3000 >3000
PC-3 Prostate - 87 138 899
LnCaP Prosiate - 235 233 790
DU-145 Prostate - >3000 >3000 >3000
PC-3M Prostate - >3000 >3000 >3000

Colo205 Colon - 66 - -
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appropriate vehicle (2% DVBO 5% Tween 80: 93%
saline). Tunour volune is determ ned once or

wo boosoenweek. Results Conpound 41 reduces thepGI/pE2@E/000244
MCF7 tunours when given as a nonot herapy either by
the 10 PO or IV route (see Figure 17). Furthernore,
tunour regression is noted usifg all doses tested.
The effect of Corrpound 41 appears to be greater than

paclitaxel in t i s nmodel Fi
Notes: i alFAIerS S ERPURI ORI eReERHEy SR TR LUSAGD fover
than 20¥sis rgnsiddrachimpigaifiGant AMCF UG ¢elln aof membgirsiein gerunyifieg MEGM
medlumhgalggg Sc%}cgfatédrﬁysﬁ%rpdy was to eval uate whet her

npounds of general tformula (1), such 15 as

Cbnpound 3 affect caspase activity as a marker of

apoptosis, a formof cell death. Both short-term
Exampfee @i Xanogaafistudias VeingMPArMBwoedemsuist Conpound 3 are

assessed by neasuring caspase activity at 4, 6 and

22 hours t co d . ad Met hod,. Hu br ea

The pusiseal s PLdY PRBLD SYARLE autetien cormBeg of PRIERdPIhgTa D such
as Confifiounes B abl a¢kinFtkhe dro2@h oF tupduas derivid draona MPAINRE@8]neast

carcer T8 FPATL SO0 45 ek 98 S, LB moce.

overnight at 37 C, 5% C02 in a humdified incubator.
_ Compounds such as Conpound 3 are then added to the
Methodel | and caspase activity is neasured at various

timepoints using a Caspase activity kit (fluorogenic

Nude batl 506 WHBEB S RO oG MRRoRER A MR RP1eg) Limsyrs by
subcuthﬁedmmbiantasion F beth €laclen C@mpnumd'as?v anyd 4186 BBENIgtged either daily
for 15 gggilé{ the H%? EEP LSIQW) dod ﬁ()c’? 1%@5?%%%mpnmﬂe (2%

DMSOHYhTa B0 939 srlva o6 iSRRI it Hpekid 6 mirgieppusTigoute (25 &

SOmg/iE@plﬁ/ &%ﬁ%nﬁ@ﬁﬁdﬁ%@&é @MEDL 8% Bveohdlil: OBBNsaliie). Tumour volume

ours activates caspase act|V|ty in
Is deteﬁ'ﬂ%ﬁ Oﬂ?eegrs Eceéﬁ?:g(r cel | lines that are sensitive to

the anti-proliferative effects of Conmpound 3 (Figure
18), although no activation is noted in MDA-468

Resultgel | s. Activation of caspase activity is not observed
in breast cancer cell lines that are insensitive to
the anti-proliferative effect of Conpound 3. 5

es
CompauBdd esUas g e PR HPATHRSE RTEOUTCal SRONAIIN pioR [aied manner
when §ilén asdl ﬁfbn@ﬁae@iﬁ'ﬂﬁﬁ&dbﬁthMW Ivnidute(sap Biptnet i5). Bwthermore,

tumou(l;l ?egtrgssgol}]l |g gcgtteg using lﬁﬁmﬂlgﬁér‘e goss%s 8@8&950&%‘3’ Iﬁﬂrmﬁous dosing with
Compound 3 appeared to be more effective than per-oral dosing (Figure 15). Compound 41 is
more effective than Compound 3, inducing a more pronounced tumour regression at all doses
tested (Figure 16). Furthermore, Compound 41 was equally effective by per-oral and
intravenous dosing (Figure 16). Compound 41 also appeared to be more effective than
paditaxel in these studies (Figure 16).

Example 8: Xenograft studies using MCF-7 tumours

The purpose of this study was to evaluate whether compounds of genera! formula (I), such
as Compound 41, inhibit the growth of tumours derived from MCF-7 breast cancer cells
{hormone responsive human breast cancer cells) in a xenograft animal model.
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58 CLAIMS 1. Use of a conpound of the genera

formula (I) X1 R4 X2 R311z~z O R4 NH RL (1)
wovheoeihor 5 R, R2, R3, and R4 i ndependent!|y aPET/DK2005/000244

sel ected from hydrogen, optionally substituted

Cl 6-alkyl, optionally substituted C2 6-al kenyl,

hydr oxy, optionally substituteg C 6 al koxy,

optional ly substituted C2-6 al kenyl oxy, carboxy,

Meth ptionally substituted C _6 al koxycarbonyl,
——ge ptionally substituted Cl.6 al kyl carbonyl,

optionally substituted Cl.6 al kyl carbonyl oxy, fornyl,

Nude @éﬂ/ﬁ%lce g@@ﬂl 8??4@#&%&9&3 ﬂhﬁ%tlagm itAQmc rtgr‘ﬂg% bly STBcutaneous

nono- am nocar bonyl
'mpla%ﬁ'%'dn;bpﬁhﬁ' @qmm%ﬂkwa@d %w&wﬂramﬁ#%red @gta?rodaﬂv for 15 days by
the peﬁ-@l"d@@Pﬂ)ﬂmtm 1001flgdin (20 lapprovrikyd YehiBd@% DMS0:5% Tween 80:

93% s g%WJk Q@ rﬂc?r’ ch%llsel% b@aﬁgﬂ%@}’ E&is )A% I%UQJ) @6' & HQRE%% an
appromlaememdgl(wml\é‘iﬁ) ﬁ&fslM@h@ﬂ 93f% salipe). Jmmm aplugne is determined

once of WRebiedked Cl_6-al kylthio, aryl, aryloxy,
aryl carbonyl, arylam no, het erocycl yl,

het er ocycl yl oxy, heterocycl yl am no,

het erocycl yl carbonyl, heteroaryl, heteroaryl oxy,
Results, o eroaryl am no, het eroaryl carbonyl, and 15 hal ogen,

where any Cl - 6 al kyl as an am no substituent is

Compo(?.!pnt i4qq%!rj‘r%no- é‘l“ %H\%%% %lmc{aﬁéj?(rﬁ %%%n as Ca-rngon%l:%%% either by the

PO or mm@tea{*y IF@afEblﬂl)y Faﬁﬁrermorqzrur@oume@yqsann Fﬁ)@iﬁ% ueipg all deses
tested TeHeOGHRI 59 Go \amra%@a.amd balgydaterBhe b@@meyin tﬂ;fi‘éjmodel

(rrourseg § ERdpHund B whs entity shiivelu e betsoioh pih Bfughoy dosine

attached forma ring, e.g. an 20 aromatic ring, a
carbocyclic ring, a heterocyclic ring or a

Exampliee eAcRaoradf caspaseGetivity parti cul ar an  aromatic ring,
"a heterocyclic ring or a heteroaromatic ring; with

the proviso that R, R2, R3 and R4 are not all
The pungase®f &ns study was to evaluate whether compounds of general formula (I), such

as Compound 3 affect caspase activity as a marker of apoptosis, a form of cell death. Both
short-term, medium-term and long-term effects of Compound 3 are assessed by measuring
caspase activity at 4, 6 and 22 hours post compound addition.

Method

Human breast cancer cell lines are seeded at 8000 cells/ well in 96-well black Packard
Viewplates and maintained in RPMI medium containing 10% foetal Bovine Serum (FBS) 100
U/ml penicillin, and 100 pg/ml sfreptomycin overnight at 37 °C, 5% CO, in a humidified
incubator. Compounds such as Compound 3 are then added to the well and caspase activity
is measured at various timepoints using a Caspase activity kit (fluorogenic “Apo-ONE®
Homogeneous Caspase-3/7 Assay” kit, #G7791; Promega) according to the manufacturers
instructions. Fluorescence intensity (485/535 nm) is measured using on EnVision platereader.
Reagent background values {mean of all 8 wells) are subtracted from the experimental wells.

Results



X and X are independently sel ected from hal ogen,
hydr oxy, optionally substituted Cl.6- al koxy,
wo kol | y substituted Cl1_6-al kyl car bonyl oxypCEHDKZIDS/000244
nono- and di (Cl _fi al kyl)am no, 25
Cl1_6-al kyl car bonyl am no, C1.6 al kyl sul phonyl am no,
nmono- and di (CL. 6-al kyl )am ng759 carbonylam no, C _6
al kanoyl oxy, mercapto, optionally substltuted ad 6

Addlt;oﬁ'OIF)tbﬁgb&hd § czg% hcﬁjrgx%tﬁ)gtefs%ggéase rTgtnnty in hUTnanbﬁeoBSt cancer cell

m nosu
lines ”ﬁ'& Er%@%'v?/{% a"t'rm@‘?@éfye ﬁﬁfe%pﬁ@ommm&fgur@m), although

no actieatibnHeheteo ay Mbam&&bellmieatﬂﬂlyof(é@sp@séblﬁﬂlty% né\fbb@&‘v@@ in
breast %ncglstgnﬁﬂﬂg thit %ﬁé %ltséjl] 1ve|to t L onal %tave%%} Compound 3.

di (C1_ 6 aIkyI)anlno carboxy G 6
These r%bdﬂw @@Qé&@ﬂé@ﬁhﬁ@unc@ of@eﬁérjév#oﬂ%ﬁ({ﬁ)arsgﬁpﬂ ¢ n;?}found §» may

) wherei n an et eroc

nduce ﬁ%‘%"gﬁ%bc 4‘“\? d’eﬁﬁvn 68”6‘&’1“8}% hrdast ghacer et lings. and
phar maceutical ly acceptable salts thereof; for the
preparation of a medi cament for the treat ment of
cancer in a mammal. 10 2. The use according to claim
1, wherein R1 is selected from hydrogen, hal ogen,
C, _6 alkyl, trifluoronethyl, dinethylam nocarbonyl
and Cl_6-al koxy. 3. The use according to any one of
the preceding clainms, wherein R2 is selected from
hydr ogen, hal ogen, optionally substituted aryl,
optionally substituted aryl oxy, and optionally
substituted heteroaryl. 15 4. The use according to
any one of the preceding clains, wherein R3 is
selected from hydrogen, optionally substituted Cl.6
al koxy, hal ogen, cyano, optionally substituted aryl,
optionally substituted aryl oxy, optionally
substituted heteroaryl, am no, nitro, Cl_,-alkyl,
trifluronethoxy, carboxy, dinethylam nocarbonyl, C _6
al kyl car bonyl am no, Cl1.6- al kyl sul phonyl am no, and
nono- and di (C1_6-al kyl)am nosul fonyl. 20 5. The use
according to any one of the preceding clains, wherein
R4 is hydrogen. 6. The use according to any one of
the preceding clains, wherein X1 and X2 i ndependently
are sel ected from hydroxy, hal ogen, Cl-4 al koxy,
am no, dinethylam no, OAc, NH2, NMe2, NHAc, NHSO Me
and NHCONMe2. 7. The use accordlng to any one of the
precedi ng clainms, wherein X1 and X2 are the sane. 25
8. The use according to claim7, wherein both of Xl
and X2 are hydroxyl. 9. The use according to any one
of the preceding clains, wherein R4 is hydrogen.
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10. The use according to claim9, wherein R3 and R4
both are hydrogen. -60 11. The use according to any
one of the clainms 9-10, wherein Rl is C _,-al kyl and
Rz is halogen. 12. The use according to any one of
the clainms 9-10, wherein R1%&nd Rz together wth the
carbon atons to which they are attached form an
aromatic ring or a carbocyclic ring. 5 13. The use
CLAIM3ccording to any one of the claims 9-12, wherein each
of X and X2 independently are selected from
hal ogen ydr, - y, am no, and
1. Use 8?%%9?“&%Ogggg(gﬁf’fglﬁrgmb{@¥accor ding to claim?9,
wherein R, R2 and R4 all are hydrogen. 15. The use
accgrding to any one of the clains 1 and 14, wherein
R3 ks selected from hydrogen, hal ogen, nitro,
) kyl, Cl_,-al koxy, trifluoromethoxy, am no,
y, and 10 di et hyl am nocarbonyl. 16. The use
) aRy one of the clains 14-15, wherein
d X2 independently are selected from
droxy, Cl_,-al koxy, am no, and
17. The use according to claim9,
En R2, R3 and R4 all are hydrogen. 18. The use
agrcording to any one of the clainse 1 and 17, wherein
RL is selected frémfluoro, 15 chloro, brono,
Cl_,-alkyl, trifluoromethyl, Cl.4 al koxy, and
Whemmginethylaninocarbonyl.f19. The use according to any
one of the clainms 17-18, wherein each of X1 and X2
i ndependently are sel ected from hal ogen, hydroxy,

R, R?, &L anudH*KREhen @RtD Are 841ebteH ABHMWUAITER Coptiorly sTB&itUEE C, -alkyl,
~ according to any one of the clains 1 and_9, whereln
optioncfly SyESKSRER Kt sAREF O AP ol BREO b Sty Coi-aIkexy, Soonally
substitiited 10, ratkangbhy lcarbGiy, bpabhabyysubstitdted C, s-alkoxycarbonyl, optionalty
+dipet h ] r e ec .
e
mono-. ﬁ-w[ah@ @qglkﬂgr@g@marl@mQYI,_@?w|a,nd gH&l-ﬁﬁﬁkHaﬁmlng\ﬁéq;cg]yhfm—alkyl-
carbony_’ﬂéllﬁiirfa;%C@E—?lk@l\?ﬁpb@fﬂhnﬁly&r@gﬁ@.caﬂa'hm_iél’chendme a@t diQC. -4yl amino-
to claLm [ el t | . .
carvon Syt G A RS i ARGV G e by, amincstor
mono- ghd tiie: §akyhanaingquifayyl2@trg1optignally surstitutedC, ¢-alkylthio, aryl,

R3

‘aryloxy, arylcarbonyl, arylamino, heterocyclyl, heterocyclyloxy, heterocyclylamino,

heterocyclylcarbonyl, heteroaryl, heteroaryloxy, heteroarylamino, heteroarylcarbonyl, and
halogen, where any Cl_s—alkw as an amino substituent is optionally substituted with hydroxy,
Ci.¢-alkoxy, amino, mono- and di{(C;-¢-alkyl)amino, carboxy, C, ¢-alkylcarbonylamino, Cy¢-
alkylaminocarbonyl, or halogen(s), and wherein any aryl, heterocyclyl and heteroaryl may be

optionally substituted;

or R! and R? together with the carbon atoms to which they are attached form a ring, e.g. an
aromatic ring, a carbocyclic ring, a heterocyclic ring or a heteroaromatic ring, in particular an
aromatic ring, a heterocyclic ring or a heterocaromatic ring;

with the proviso that R, R?, R® and R* are not all hydrogen;

X* and X? are independently selected from halogen, hydroxy, optionally substituted Cy.¢-

‘alkoxy, optionally substituted C, g-alkylcarbonyloxy, amino, mono~ and di(C,_¢-alkyl)amino,

" Cyg-alkylcarbonylamine, C,¢-alkyisulphonylamino, mono- and di{C, ¢-alkyl)amino-
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XR2NORLH(Ila) wherein Rl is selected from

hydrogen, hal ogen, C, -6alkyl, trifluoromethyl and

A _6 al koxy; R2 is select ed5?rom hydr ogen, hal ogen

optional |y substituted aryl, optionally substjtute
carbany g y-s-a KA BOYIRYY a"wacrapgp @%@1«3.”1' geRsgtdied & @a‘.kwhio F% 6

a!kylilﬂfoﬁﬁ' Iﬂﬁrﬁcﬁ—@nf:lrcﬁ{ml U)énkwgﬁmosmmhylo agddxy, stylasatind, tiegatocyclyloxy,
ano

|
recerghbirlearsapr e pre BEERRry Bfte, APLEERF G Ypligt oo an amino or
suipmpswhshwehyaswbsmaliv @uleailttﬁe@ e'rltbatwgiroxvr féxnsrai@xvr amino, mono- and

dl(Clgall&r)Qilnhfﬁél estb k@@arb% §mﬁ*1|oklﬂ SullkphemptaBbM0o, or haiogen(s),

vl 25
and o A1 ) b b R AT IR SO s b ke

from hal ogen, hydroxy, Cl.6 al koxy, optionally
substituted aryloxy, optionally substituted
het er oaryl oxy, C _6 al kyl carbonyl oxy, am no, nono-
. and di (A _6 alkyl)am no, (optionally substituted
phark i@l RBseptbt sMadhdrkorsubst i t ut ed
heteroaryl)am no, Cl.6 al kyl car bonyl am no, C 6
al kyl sul phonyl ani no, -and nono- and di (Cl _6 15

and

for thel gegparationrd @anddicapheantifordhe srretnpna ofreareert incanbymal.

acceptabl e salts thereof. 22. The use according to
claim1, wherein the conpound is

2. Thg uge afpring/io-dlaim bivpsRrip R fscslectes fES?r'i‘é hyqrgeene 6*?49@%&1 s-alkyl,

'trlﬂu&f)mteﬁﬁl faphal Bmidociborl antlc3s-alRoly.\ \ / X2 R2 N O Rl

H (I b) 20 62 wherein R, R2, and R3 independently
are sel ected.from hydrogen optionally subst i tuted
3. ThELsGaabkdjrg to any one of the preceding claims, wherein R? is selected from

hydrogen, halogen, optionally substituted aryl, optionally substituted aryloxy, and optionally
substituted heteroaryl. '

4. The use according to any ohe of the preceding claims, wherein R? is selected from
hydrogen, optionally substituted Cl_s—alkoxy, halogen, cyano, optionally substituted aryl,
optionally substituted aryloxy, optionally substituted heteroaryl, amino, nitro, C, 4-alkyl,
trifluromethoxy, carboxy, dimethylaminocarbonyl, C;¢-alkylcarbonylamino, C; ¢-
alkylsulphonylamino, and mono- and di(C;¢-alkyl)aminosulfonyi.

5. The use according to any one of the preceding ciaims, wherein R* is hydrogen.

6. The use according to any one of the preceding claims, wherein X* and X? independently
are selected from hydroxy, halogen, Cy-;-alkoxy, amino, dimethylamino, OAc, NH,, NMe,,
NHAc, NHSO,Me and NHCONMe;. '
7. The use according to any one of the preceding claims, wherein X' and X* are the same.
8. The use according to claim 7, wherein both of x* and X? are hydroxyl.

9. The use according to any one of the preceding claims, wherein R* is hydrogen.

10. The use according to claim 9, wherein R* and R* both are hydrogen.



10

15

20

25

optionally substituted C2_6 al kenyl, hydroxy,
optionally substituted Cl-6:al koxy, optionally
substituted CZ-6 al kenyl oxy,” carboxy, optionally

11. Thesq%g%{:c{ral}\ggo %y g”%{"{}g? \élgx} ar bg% wh Ortgl 0 I?H/.}/—aliyl and R’ is

halogersubstituted C _6- alkylcarbonyloxy fornyl, am no,
mono- and di (O _6-al kyl ) ani no, carbannyl nono- and
di (C1-6 al kyl)ami nocarbonyl, Cl1-6 al
12, Thecisb BORYHIARIREN C16 & BF RPISLJHON)FEIR R IIdy dpgsther wih the
carbon S@fidadivwiich tieNare atetheld (doh. &n @bkagtid ARG Boa carbocyclic ring.
car bonyl am no, Cl_6-al kanoyl oxy, Cl1-6 al kyl sul phonyl,
Cl-s al kyl sul phinyl, aminosul fonyl, nono- and
13. Thedise Gtcddiab ky binamin oSk iy 9-18 whereinogach oh%i #3d X2
mdeperﬁi‘ép@g} élteLge?theg]frcﬁn AbisYed, I’Hy@mx?”@ll Jdd@! a9es, arVH"&Frﬁthlno
6-al Kyl as an am no substituent is optional l'y
substltuted wi th hydroxy, C1.6 al koxy, am no, nono-
14. Thead adtdrfihg 6o alkalay b) andrem, R'c &F bok i alCireGhydrogen.
al kyl car bonyl am no, Cl1-6 al kyl am nocar bonyl, or
hal ogen(s); and or wherein R and R2 together with
15. Thetuse aceardion taeeyene of thaictims heyd dfewhereiadh delsqlemted gom
hydrog@"?th@foagﬁ/ Glidr§, ¢,1,Dlicyl, 3, Nedieh@ atrPBtdnfetiidxyJammid, adrboBi bARd
% or a carbocycllc ring; 15 Z is a carbon atom
d”“mhﬂﬂﬁ'ﬂﬁm'ﬂﬁ’xz are independently selected from
hal ogen, hydroxy, Cl-6 al koxy, optionally
16, The B3 e&%g% %ﬁy@g&éﬁ thgreta'.rﬂw 1%, GO &t 8Fc ana x:

I'car bonyl oxy, am no, nono-
Indepeftﬁiﬁﬂ“\dﬁ'(e@P'@Gt@ﬂl fRYM aiepey, h‘/E'E%t’q Gratkg<Ys BBECT £t Bignethyiamino.
aryl)am no, (optionally substituted
ryl)am no K Js) Cl-6
17. The Lllsgﬁcgqu%ﬁ)&?]ﬁag?n@ g%ergw?& nﬁnsnég %Y rpt)fﬁrdé:jen 20
al kyl ) am nocar bonyl am no; and pharnaceutlcally
18. The"j\]%‘é%%c?mn 5 QL% Snd Eietrhggfmmg% and N9, WR&eRGCQE gél@&ea Bom fiuoro,

ound 1s selected fromthe
chioro, famrqacb\f&lﬂ—gzlkyy{ trlfluoromethy! 1-s-alkoxy, and dimethylaminocarbonyl.

5- Ani no- 6- chloro 3 3- bi s- (4- hydr oxy- phenyl ) - 7- net hyl -
19, TheglgrrtpRing P 25 80 & OGRS L FHnyIS =R, b R 15X ny

indeperdieoty Agoiele@tagfeom zglogen hydroxy, C;.4-alkoxy, amino, and dlmethylamlno
5- Fluoro 3, 3-bi s- (4- hydr oxy- phenyl ) -1, 3-di hydro-i ndo
- 2-o0ne . . ,
20. Thegisg ass:%’dm HhpBY B35 OpRERATTS .30f 5 gherein B RiyaPger 9B halogen.
C,.4-alkyh effRioBomethyl, C,.4-alkoxy, and dimethylaminocarbonyl, R? is selected from

hydrogemar%omoqi’eagﬁggﬁ3 g@e%}ég{jc}?&n R!}]cﬁgéfér) hgbZerg|drEtaWI alnd%nqno,

Wha?*§EBﬂdhﬁ”@”Qt%ﬁghyﬁwﬁvﬁroxy phenyl ) - 7- met hyl - 2- oxo0- 2, 3
-di hydro- 1H i ndol e-5-carbonitrile 10

21i. The Lfegggﬁg-ﬂfpgggkc)aﬁ’ag WEX%E{&X%%%%@XM is a Xyl 1 Ere hh ro-indol-
2-one t@peBravmmuid ef the foBn@alfils} ( 4- hydr oxy- phenyl) S- net hyl -

, 3-di hydr o-i ndol - 2-one 14

6- Br ono- S- et hyl - 3, 3- bi s- (4- hydr oxy- phenyl) 7- met hyl -

, 3-di hydr o-i ndol - 2-one 15

6- Br onp- 7- et hyl - 3, 3- bi s- (4- hydr oxy- phenyl ) - 2- oxo- 2, 3-

di hydro-1Hindol e-5-carbonitrile
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20
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6- Brono- 7- et hyl - 3, 3- bi s- (4- hydr oxy- phenyl ) - 5- net hoxy-
1, 3-di hydro-indol -2-one 19 61
6-Ch|orp-3,3-bis-(4-hydroxy-pheny|)-5,7-dinethyl-1,3-
di hydr -1 ndol - 2-one 35 20
Q- 3, 3- bi s- (4- hydr oxy- phenyl ) - 7- et hyl - 2- oxo- 2,
o-| Hi ndol e-5-carbonitrile 21
3- bi s- (4- hydr oxy- phenyl ) - S- net hoxy- 7- net hy
p-{ndol -2-one 24 '
¢t hyl - 3, 3- bi s- (4- hydr oxy- phenyl ) - 5- net hyl -
"Ayar o- i ndol - 2- one 25
GﬂChHoro S- et hylidy 3- bi s- (4- hydr oxy- phenyl ) - 7- met hyl -
1, 3-di hydro- |ndoI 2 one 40 45 63 26
6- Chl or o- 7- et hyl - 3, 3- bi s- (4- hydr oxy- phenyl ) - 2- oxo- 2, 3
whereidi hydro-1 Hindol e-5-carbonitrile 27
6- Chl or o- 7- et hyl - 3, 3- bi s- (4- hydroxy- phenyl ) - 5- met hoxy
- 1, 3-di hydro-i ndol -2-one 28
"is gelesed fromAydrasies. najogapd Foecylkﬂhaﬁgwpw@ﬂﬁsé@n?/l@ 7A@ Fox
y-1, 3-di hydr o-i ndol - 2- one;

is s@ec&g%baw}ydrogﬁp I&%%qh dr ?éo}ép q%épt?ulteéi aryg o} H_cynaﬁy s&(bstrtuted
mybﬁwchhmmneﬁmssbbsx@édmwﬂmmxw phenyl) 7- met hoxy- 5- nethy
| -1, 3-di hydro-indol - 2- one;
6- Chl or o- 5- et hyl - 3, 3- bldﬂ& dr oxy- phenyl ) - 7- met hoxy
s seiq_ctgd ﬂprﬁy‘yﬂ@glenn%pnglly stltu C,s-alkoxy, ha[ogen cyano, and

optloﬁalﬂ'ﬂuﬁﬁtﬂut%d%nhj Spt{chainy slibettyitgananipky, o@t;anailwebﬂmwd heteroaryl,

i,hydr.o-1 ndol 4-[3: (A-Acet y

sming & s IRy MR s ol ot e e
alkylJappinasdifdnyB- yI ] - phenyl } - acetan1de 10 35,N—{4 [5 Ch

| oro-3-(4-nethanesu | fonyla m

no- phenyl ) - 7- met hyl - 2- oxo- 2, 3-di hydro-| Hi ndol - 3-yl ] -
Z‘Siﬁﬂﬁﬂﬂﬁmﬁmﬁﬂ%nesulfonan1de 36 N-{4-[3-(4-Acetyla

m no- phenyl ) - 6- chl or o- 7- et hyl - 2- oxo- 2, 3-di hydro- 1
X! anﬁ)&f%?{!@aﬁ%ﬁhén@g?n%ed ?ﬁrﬁ%ﬁfé‘g%ﬁyﬁ%xy Cics -alkoxy, optionally
substiygted Reyigry)y opﬂqf@ﬂlhyphsgmgg@ hgteg:adylppy/d ﬁ@s-glkylcqrbonyloxy, amino,
mondGaH 'dQC}’J ?ﬂlkyl}a"}nlfﬁb e(b)bh}mdﬂ?tsb@sﬁ@t&’éh tamammd) Qopt%aa]ly substltuted

netertery g fyar B GroT RT3 G4 BRI Sl A o5 oCre

alkyNmfinbcgbo@émimo; 3r¢ 4- net hanesu
Ifonylan1no phenyl ) - 7- met hoxy- 2- oxo- 2, 3- di hydro-1 Hin
dol phenyl }-net hanesu Ifonan1de 20 40
pharmchHtlTa%y (agfceAEa@éesﬁaéts thereof.
wnno phenyl ) -6-chl oro-7- nethoxy 2 oxo- 2, 3-di hydro-I H

22. The use accopéllr]g tg ?aﬁ%ll W %?etu?me compound is a 3,3-diphenyl-1,3-dihydro-indol-

2-one type compound of the formula (IIb)
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N-{4-[ 6- Chl or 0- 3- (4- met hanes fonylan1no phenyl)-7-nme
t hoxy- 2- oxo- 2, 3-di hydr o-| Hindol - 3-yl ] -
henyl } - net hanesul f onam de 117
Whm% OChl or o- 7- cycl opropyl - 3, 3- bi s- (4- hydr oxy- phenyl )-1, 3
-di hydro-indol -2-one 25 119

fﬁg'R@ queger?aem;ga{e“sfmégefd%%@b%gég optibhdif, SHOLRIEE Y L aicy,

ovhe@e’@tﬂubﬁéumd &y eladisnvlp Oxd 0By, PPBeRlY SUbREHtEd {:-pRkAY. epgionally
subsb&u@kj@gfaﬂcehﬂlg% -AriRRe, élp%@naily substltuted Cre- alkoxycarbony[ optionally

subs s PR s AR s En R PR L oAgY g ormino

mone4-ah8-d((4:-askyigeryinphenlyd ey obimmraod BiCy.c b igpl) apypbcazbawbd -C:-¢-alkyl-
carbo%yl%nmchfﬁj %H(k/iﬁll'pﬂgrw[én?ﬁhw Jyhﬁ@%ydami&?tn%n&gnéaﬁcl ¢-alkyhamino-

Acetic acid
carbopylpRUNCs Cae@HBRIM Bie Fyt L BISURNBIYE -G Gl IS9P Y PO SHIRNY
mondiyghd (85 Qalhqukrrﬁmbéd-lﬁonﬂphltrﬁ yptjonphesupktituest @r-dR8thio, and

halo 2 ,[\gllle?ri% %ef %alkyl s an ?rsung ﬁtltuent o tlorallg sugsot)lwte w1th hydroxy,
Ci-s-alkpxg.- HPIRYINE0e- Hﬂdrﬁbﬁﬂléﬁlkyl)?mm"?eﬁ@f Poxyegt eplkyiger bA@é"t‘mtf'O Cis”
alkylad@ihétarbonyl, or halogen(s); and

4-[ 3- (4- acetoxy- phenyl)-6-(4-fl uoro-phenoxy) - 2- oxo- 7-

trifluoronethyl-2,3-di hydro-IH 35 indol-3-yl]-phenyl
or whestieR' 431 R Tiogethhy Withitimoezab@t #tomadp drhich they are attached form a
heterécyt@c I[I:lth %rl%'tgrogﬁéﬁ'lagg rriﬂB,ycjm g’ro%tlé ?mQ'oFrEthBbloé\‘H@ Apgceto

Xy) - phenyl | - 2- oxo- 2, 3di hydro- 1H i ndol - 3-y] } - phenyl .

ester 133 Di nethylanlno acetlc acid
z is alcaftfonchib@f end- [ 4- (2- di met hyl ani no- acet oxy) - phenyl ] - 7-

met hyl - 2- oxo- 2, 3- di hydro- 1Hi ndol - 3-yl } - phenyl ester

40 134

X' an@XCh tmlncbetﬁnaelﬁlysee(eﬂ:twmro Jglopére iy Hoxy - E.rer Flkaxgr eptsnhibx

substﬁfuﬂed by d ﬁ’on‘an&jgubs%tlﬂg@ hét%ﬁ)aﬁq L€, Qﬁlkglcarbonyloxy, amlno
4-ace g 6- chl or o- 3 -trif g
MONopR 8{29 déc@ @f(ﬂg,zﬂ%/ B (Igrp%/ 1 sgbsS;l'ttjted Bﬂ/ ﬁm r&t(%qtmfgi substltuted

heterirp@érhiypb a0j. Jamkﬁm&berwiaﬁlnd Cy-g-alkylsulphonylamino, and mono- and di(Cy.¢-
amyngﬁ&§$gghgﬁ8&§hggﬁdz-d|nethylan1no-acetoxy)-phenyl]-z-
OXo0- 7~ - _

trifluoronethoxy-2, 3-di hydro-| H i ndol - 3-yl } - phenyl

pharrgscbBlicathy adc@ptable salts thereof
6- Chl or 0- 4-t | uor o- 3, 3- bi s- (4- hydr oxy- phenyl) - 7- net hyl
-1, 3-di hydro-i ndol - 2 one 138
23. TR G mrordifgtte lulagm (14vdtnydanmttye-qohwnyrhq is4elgete lonbtha-fdiidwing
dro- pyrrol of 3, 2- c]pyridazin -one 139 Acetic acid
4-13-(4- acetox !$he )-6-chl oro-4-fl uoro-7-nethyl - 2-

h Fmethyl ro l=2-0n
%ﬁ{g nz; ?C%EI hydroxy phenof(sﬂﬁ' et ylglglehyéro eqﬁgpz oénrglfje?r i40
h droxy-phenyl 3-dihydro-indol-2-one

y y Y) a@f{ h@-80d 7-di met hyl - 2-oxo-2
,633-r(£ﬂrh ﬂblﬂ(4 Ihidfob&ydﬁl‘lenﬁ)-yf -Himpta@nyd-dinyB0-iresit Bsne 14 2
6-B@HmhooT, Hbid{Bhydioky-piend)- BmShii2ex¢-4 3 feipgdroxN-nddle brgdrhonifHigre
10 16 mop3 Cgblai(chiy/dvfoejy PhSEIOr - ethpig-7- methyl-1,3-dihydro-indol-2-one
13 roma-7- -ethyl-3,3-bis-(4-hydroxy-phenyl)-5-methyl-1,3-dihydro-indol-2-one
14 6 Bromo-5-ethyl-3,3-bis-(4-hydroxy-phenyl)-7-methyi-1,3-dihydro-indol-2-one
15 6-Bromo-7-ethyi-3,3-bis-{4-hydroxy-pheny!)-2-0x0-2,3-dihydro-1H-indole-5-carbonitrile
16 6-Bromo-7-ethyl-3,3-bis-{4-hydroxy-phenyt)-5-methoxy-1,3-dihydro-indol-2-one
19 6-Chloro-3,3-bis-(4-hydroxy-phenyl}-5,7-dimethyl-1,3-dihydro-indol-2-one
20 6-Chioro-3,3-bis-(4-hydroxy-phenyl)-7-methyl-2-oxo-2,3-dihydro- 1 H-indole-5-carbonitrile
21 6-Chloro-3,3-bis-(4-hydroxy-phenyl)-5-methoxy-7-methyl-1,3-dihydre-indol-2-one
24 6-Chloro-7-ethyl-3,3-bis-(4-hydroxy-phenyl)-5-methyl-1,3-dihydro-indol-2-one
25 6-Chloro-5-ethyl-3,3-bis-(4-hydroxy-phenyl}-7-methyl-1,3-dihydro-indol-2-one

LW hWNR-
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143 Acetic acid

4-[ 3- (4-acet oxy-phenyl)-6-chl oro-4, 5-di fl uoro-7-net hy
| - 2-0x0-2, 3-di hydro-| Hindol -3-yl]- phenyl ester 146
3, 3-Bi s- (4- hydr oxy-phenyl )-7-trifluoronethyl -1, 3-di hy
dro-indol -2-one 55 147 63

7- Chloro 3, 3- bi s- (4- hydroxy-phenyl ) -1, 3-di hydro-i ndo

26 eth §3 bis-{4-hyd roxy phenyl oxo-2,3-dihydro-1H-indole-5-carbonitrile

27 53 43 By qi g I Smgth&&Q Raida@lipr-grelH i ndol
28 6&nié ro%aj @H{yﬂrb y@pheM methy[ -7-methoxy-1,3-dihydro-indoi-2-one;

29 6 ChnikbolByd-biS(43wrbg- {hdryhyenahoyy-plaemd/s-Yinydr@Lgin ertopE s -
31 6-Zhlgees, 3HBH(4-hydroxy- phenyl) -7-methoxy-5-methyl-1,3-dihydro-indol-2-one;

32 68 hiQro hyl-2,3 th hyd 0
33 3: :g)roél ng:s{ a ﬁ é? 8 y%@gjﬁ‘ymzthoxyﬁﬁ ﬁh@m ,nﬁng cyi Ff 3-di hyd
34 > Ié{f g ﬁ hen chloro 7~ met [ 2-ox0-2,3- dlhydro 1H-indot-3-yl]- phenyl}
acetam. ?’ ydroxy phenyl) - 7-i sopropyl , 3-di hydr o- i

35 Nr{d(ﬂi -CHAoroBRa4-608thdsmRulfonylamino- phenyl) 7-methyi-2-oxo- 2 3 -dihydro-1H-indol-3- y[]—

phenyl}-hetheresWfBwtride- 3, 3- bi s- (4- hydr oxy- phenyl ) -1, 3- di hydr o-
36 Nn[dd]:‘. {@Aceﬂ@mms—ghenyl) -6-chloro-7-methyl-2-0x0-2,3-diliydro- THYindol-3-yl phenyl}-

acetaml
h L OXY
S R S e A A f 9%t wzfgog'zhél&iﬁ rolitrkih 3R,
A O e b
38 N3{,43gs -&cetﬁ;émhyiaﬁéh}d y-cifre mythekhody- §-drorped- dﬂWdFopHHﬁe:t‘oa:Z VIRBhehy}-
acetamidga@r bonyl ) - 1, 3- di hydr o-i ndol - 2-one 155

39 NZ435- Bhlgfo@zmwwwwmwrweqb BREP32 BRI AP PRgLE YT

phenvi} g\egla "HfB
:(E:Jemml:l Igt Acet(yﬂ I,(]lo 8hen Ié/g ﬁ%rﬁglnse%xy 2- ox022 33d|fardhy1(§1r|nodo ?HYII] FN?OW'}_
a1 N6 ‘éﬁ\ér@@&ﬂn&eﬁna@e@ulfénﬁgrrm%tdﬂydymrﬁiﬂmx;l:EZxo 2,3-dihydro-1H-indol-3-yi]-
phenyl}BheBaBbSrofafiday dr oxy- phenyl ) - 5- (nor phol i ne- 4- car bonyl ) -

117 6XhBrogh-dyyichrapyit 3tioib-LPhyd ey -diEey)-1,3-dihydro-indoi-2- one

ii? glg:czlssg?—%?::g @ M%ragéob {ﬁ@%ﬁogqoghen;{)weg—dlh% orcl)ngo 22- DP??ydr 0-indo

123 g yg;/ b|s oX -7-triflugromethyl-1,3-dihydro-indol-2-one

124 4( %@ﬁ&ﬁv oP® by Q)éyd—ﬂ-a-amﬂirdq)kdfn@:‘l BRGRheny!
ester -z one

126 Aaepaaca @53((4-ateycdvpmynyipﬁemb )ho@ (‘ l]:lﬂp;:ectntrﬁyﬂyl pp-gerdaz ithiadd-3qil-phenyl
ester ar pon 1, 3-di h dr o-i ndol -

125 AgGHCHIY B4 Sy S P CRBEGEBRERY PP DT gt

ester

130 \f}{éﬁij‘pgqlﬂr agetoQ %he]ﬁ@?ﬁ -{4- fluoro phenoxy)-2-oxo-7-trifluoromethyl-2,3-dihydro-1H-

indol-3 -Ace yl am no- phenyl ) - 7- met hyl - 2- oxo- 2 3-dih

131 tahnine-a tebl Odcid3- - dhbpi-‘ﬁewylbl}repatbtﬁmdd@thy[h@@o acetoxy) phenyi}-2-oxo-
2,3-dihy@p3+HBidgl-1-vi>-bhedyl ox he

(11313;’ drODI[’In_Iegmy@pw ?( fe@jc ?%{g @P&%Yﬂé 4j|me h%lagrﬁg gcg)t(o))/(y)pprherﬁfl] 7- n¥etl'}\//| 2 -0X0-2,3~
o s m % N e Sy bt dos di hydr o

135 AcétlE] Eetox % 6-chioro-2-oxo-7-trifluoromethoxy-2,3-dihydro-1 H-indol-3-yl]-
phenyl eéeBr orm 3 3 bi s-( ydr oxy- phenyl ) -1, 3-di hydr o-i ndol -

136 D#retiy®mib6Gcetic acid 4~ {6 -chloro-3-[4-(2-dimethylamino-acetoxy)-phenyl]-2-oxo-7-
tr'ﬂuoror@et@w@r3cﬁ”8d%—1611'33‘0'(%!'}1'@'1@%%%I f ony - 7-met hyl -

137 th@rodﬂ[ ﬁ? - 1 ~fd~ yd X¥5 nyl) ethyl-1,3= dlhygo mdgl _one
138 yd p - —meth dihydro-pyrrolg[3,2 ridazin-6-one

139 A etnE; I ‘E"(2 lc:)ért:crgﬁy% 2? 14 JS}Md n%ﬁ{r:';n ; ;lﬁy@ﬁoslﬁdhdayldyi]—
phenyl ) '

140 Aaatiaacﬁi 553((4-ahemkmxwp}bemynb-)awsm@mfez-m@,uaihmm-m—ihmwu-@henvl
ester -one 191

142 6 d dihyd

143 A?;Jg{gﬁ%jq %Tégé_logﬁe?gx%s eny ;2 Kloro YSbj“%ﬁSZY )mﬁh ?2 @Lﬁ??}i&. ydro H—p I’ndol 3-yl]-
henyl &ster

hae | 3o d ﬂna.rmar@ iy B -Adhn yseaxsyr, Phsaylddoilz-brt hyl - 1, 3- di hyd

147 7E@itokd X9 bis-24-BRABxy-HBAyD-1,3-dihydro-indol-2-one

148 30-HH- Glﬁwdrﬁwaahbivs-%a&omb‘ehﬂuiy—l phireinlgi7carponitdiehy| - 1, 3- di hyd

149 7|-E(§hyi AdtyIs=($hysinay-ohegy)-1,3-dihydro- mdol 2%oné

2 STy S LML BRI o hycr o o

152 I-3,3-bis-{4-hydroxy-phenyl)-1,3- dlhydro indol-2-one

153  3,3-Bis-{4-hydroxy-phenyl)-2-ox0-2,3-dihydro-1H-indole-7-carboxylic acid dimethylamide
154 3,3-Bis—(4—hydroxy—phenyl)—7-(4—methyl—piperazine—l—carbonyl)-l,3-dihydro-indol—2—one
155  3,3-Bis-(4-hydroxy-phenyl)-2-oxo-2,3-dihydro-1H-indole-5-carboxylic acid
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3,3-Bis-(4- hydroxy phenyl) - 7-met hoxy- 1, 3- di hydr o- i ndo
| -2-one 196

4,7-Di chl oro- 3, 3-bi s-(4- hydroxy phenyl ) -1, 3-di hydro-i
ndoI 2-one 20 197 -

6- Chl or o- 3, 3- bi s- (4- hydr oxy- phenyl ) -1, 7-di et hyl - 1, 3-

156 <L 2% (?2 :!j%§d 0-1H-indole-5-carboxylic acid di methylamlde
157 %ﬁéq %U% WS- ML GriRARY, b limyndTRddNY onel, 3- dI hyd
158  3[30Bid-@AdQdrog-pa8aR1) L ethoxy-1,3-dihydro-indol-2-one

159  33;E-Bitgdri:d-dhyrah) exyetipke n§idhydre-pe2ehol | ne- 4- car bonyl ) -
160 3B;B-{dith @fy(phierwa-@r(églewm@ngg_me 1-carbonyl)-1,3-dihydro-indol-2-one

L S e ey

164 4 h‘?(ﬁ]@xyrﬂh ad}23-yi-1,3-dihydro- mdoE 2-one -

165 7&;63:1085 Sb:é%MdmwnmmﬂthFﬂnwﬁbmt hyl - 1, 3- di hydr o-i
166  6fftiote-323-omr6t- m@mesulfonyl phenyl)-7-methyl-1,3-dihydro-indof-2-one

182 7<thyl-BRfluor 3- ih indolk-2-gn

150 §dl.3[1!g %flgo % pﬁw iy l)- 5: do 1, 3 d?o nz:l d26%jn6e Oi 3 edl hydr o-indol -
191 e dr xy phenyl) 1, 3 dibwdro-indol-2-on

192 5£mr20— 3353—%’1'—% RNy -1 8- dW&rbﬁildm'zﬂohM -1, 3-di hydro
193 6=trdmebod,3- s—@qﬁyd%%pl'éﬁ\ﬂat-? @ctBygi1 (b-dihydro-indol-2-one

194 74p8- 3(34rasaetetty®o pheiyl ddifdohtdroorig- met hyl - 2- oxo- 2, 3-d

195 3.3 O IpR R/ SogoRr pReydo BYYBIene 206

196 is P i . .
197 IoroBf; gé%z-z%ggyw %Hlé)?)gjng ro%ﬂ%%ﬁ F|rllt:|bl32 c91|ehydr 0-i ndol
198 it ~(4= pheny!)-7-methyl-1,3- dlh\/dI’O -indal-2-one

199 3, s'gs (Blh% dﬂy HOXWoRh@RYL it L SRRRRs-Rddb-ods 3- di hydr
201 NOMi[B@6broR- @Mmetha2B8fonylamino-phenyl)-7-methyl-2-oxo-2, 3-dihydro-1H-indol-3-y1]-

henyl} BreBaiBisgtongtddehy d - -di
;02 Y 3@ qquﬁd*‘ergi(ydaft?@Xrl)r o |m£crr1]y]er1]gld)hydro |n)c/1cr>||2d¢.)lnfr—.J 4- yl 1, 3-di hydr

203 -4 -2-0Ne .
204 E&O ydr%ﬂ Qﬁ\iﬂi@ r.J?ﬁW@ dﬁh&?ﬁ‘@ﬁé 2-yl -1, 3-di hydr
205 A 't| yl}-6-chloro-7- methyl -2-ox0-2,3-dihydro-1H-indol-3-yl]- phenyl ester
206  373:Bls (Dthﬁ/ r;mer{s}l) =dBkrsy -, d-aiyues- na(qvazmhsenyl )-1, 3-di hydro-i
207 3pchd-@waotve-ph2ilh-7-thiophen-2-yl-1,3-dihydro-indol-2-one
208 3@-BY- Hdw@fﬂ@l pBEFUD§ ﬂd“hyw g* FaifdPh2-728ret hyl - 1, 3-di hyd
2 yl 1,3-dihydro-i

ol 2 -one

3(1]3 3 C l H % dro yI |ndol .
511 62{,% él f gg;é ohz et hyl -1, 3-di
212 @f Hy Q&Qnet B7- methyi 1, 3 dlhydro -indol-2-one
213 66’ Dftubiofd, 33% Oﬂ—lﬁr;ﬂ&xsbpr@nyﬁ)éll- 'hyu},rdomydophemeyl )-1, 3-di hydro-i
214 ef{dioto- REugrpe3, P hig-(4-hydroxy-phenyl}-1,3- dlhydro mdol 2-one
215 & 1 s enyl} thyi .
215 L@?rjﬁr% )gj PG 6“ 37 ?mgéthﬁ ydm, “phinyl ) - 1, 3- di hy
218 %E% g 20 % ethoxy-1, 3 dlhydro mdol 2-one .
219 Iob!aéj Qs- Eﬁ,y bkﬁph(eﬁlw)hﬁlﬂ iEM-iRRe ke - 7- Met hyl - 1, 3-di hy
220  NABB-Hisd Gl draxyQ@Rényl)-2R0-2,3-dihydro-indol-1-yi]-acetamide
221 53;3,3—BBr(s~h(/d¢e>dw30d¢r0bxy rrpﬁh‘eh%fbyo =23 giedrrobtyindpl-grgphyy pentandc indh““—thv]
ester dro i ndol -
222 I) H-iydo]-6-
223 5>;ar o;c%ﬂ gg?éxz p e%l) egxp% ?)gyz ijglﬁy@g;[§H |%§oh%—€]&@*§én leifs gﬁdh‘nethyl
ester
224 583 BlBtQuByBexd=pRirsn-7dndty di-o6y2, Plisyay- IiddoBs-giblyy-tinemnbitishei
225 7-oan@flid2d3, 3-bis- (4-hydroxy-phenyl)-1,3-dihydre-indol-2-one.
N-[ 3, 3- Bi s- (4- hydr oxy- phenyl ) - 2- oxo- 2, 3-di hydr o-i ndol
-1-yl]-acetam de 221
5-[3, 3-Bi s- (4- hydroxy-pheny|)-7- rrethx- oxoe'é ’y
24. Thej s 39PTHEIO- VAN Y f heReRessig daige; i ?ﬁ?tﬂﬁi)? m &@F”%““‘ﬁ‘r
compri@adZone or more other chemotherapeutic agents.
5-[3, 3-Bi s- (4- hydroxy- phenyl ) -7-net hyl - 2- oxo- 2, 3-di hy
dro-1 H i ndol - 6-yl oxy] - pent anoi ¢ acid 223
25. A cbrp8yrBl Bi def(nad firy aimostye gitbmgla)msy L R8ifprylse s gxpedcaBoithy
' dro-1 Hindol -5-yl oxy] - pentanoi c acid nethyl ester

26. A compound of the general formula (I)
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5-13,3-Bi s- (4 hydr oxy- phenyl) 7- et hyl - 2- oxo- 2, 3-di hy
dro-1 Hindol -5-yl oxy] - pentanoic acid 225

7- Chl oro-6-fl uoro-3, 3-bi s- (4 hydr oxy- phenyl ) -1, 3-di hy
dro-indol - 2-one. 50 24. The%se according to any one
of the preceding clains, wherein the nedi canent
further conprises one or nore other chenotherapeutic
25. A conpound as defined in any one of the
rg 1-23 for use as a nedicanent. 26. A conpound
general formula (1) 65 X1 R4\ X2 R3 | O R2
defined in any one of the clains

"‘*1 hydroxy phenyl ) -7-nmet hyl - 1, 3- di hydr o-i ndol

R2 Z-0n
ﬁﬁﬁ bIS (4 hydr oxy- phenyl ) - 4, 5- di net hyl - 1, 3-di hydro-i
2- one (I}
3, 3- bIS (4 hydr oxy- phenyl) 5, 7-di et hyl - 1, 3-di hydr o- i
ndol -

as definsdyip aw@e o theslaims hypdr 93 tphBRYISP tAatdba FH RO iR e
selected frORE;
3.3- blsﬁé%hldroorx? p%é%y!?7 métﬁlnylhi/g &Mrtpn%%ywoné 3- d' hydr o-i ndol

3,3- blsﬂ4ﬂlvﬁf@<¥(mehﬂﬁ'l4€§<9mlﬂﬁ@ﬁwr§ dhyH@rRBNyR-278: di hydr o- i ndo
3,3- blsl(zlzw‘aﬂﬁ(y ph@nyl) 5,7-dimethyl-1,3-dihydro-indol-2-one;
5- brom%?_,%%éa {4~ hyJ]gxy phe}f‘xtheg)élll"?yd?o Fgolh;y 1 8- di hydro-i ndol

5-chior6-3¢hbiBF(8-18/dBoxyishe( Hydtdbygropheelyd-prez- net hyl - 1, 3- di hy

Aol : Ryd¥blifk
3,3- blsiﬁchsy‘d i ag*é?g)f(@ mét'ﬂgxyage.}tﬂl yd@6lifdol- Zoc)a(no 2. 3-di hydro-1 H

3,3-bis- (ﬁr{a'groxg WPPbe%éﬁﬁhy%g%eqmydr%y}aokz one;
6- chlor&333 Bisplaeiyiloxds; @hedyyimzdmethyh dGhdiRydroendopeorepepbund  of

acetic acu 4 f[Qr(M &o&x} Io%er?\ql) 5- H\e%ﬁ 2-oxo-2,3-dihydro-1H-indol-3-y{]-pheny| ester.

27. A 3.,3-Diphenyl—1,3—dihydro—indol—2-one type compound of the formula (II)

(ID)

as defined in any one of the claims 21-23, with the proviso that the compound is not one

selected from:

3,3-bis-(4-hydroxy-phenyl)-1,3-dihydro-indoi-2-one,
3,3-bis-(4-hydroxy-phenyl}-7-methyl-1,3-dihydro-indol-2-one;
3,3-bis-(4-hydroxy-phenyl)-4,5-dimethyl-1,3-dihydro-indol-2-one ;
3,3-bis-(4-hydroxy-phenyl)-5,7-dimethyl-1,3-dihydro-indol-2-one;
5—bromo-3,3-bis—(4—hydroxy~phenyl)—l,3—dihydro~indol—2—one;
5-chloro-3,3-bis-(4-hydroxy-phenyl)-1,3-dihydro-indol-2-one;



ZX2 R/ NOR H(Il) 15 as defined in any one of
the clains 21-23, with the proviso that the conpound
is not one selected from ,

3, 3- bi s- (4- hydroxy- phenyl) - 1, 3- di hydr o- i ndol - 2- one,
3, 3-bi s-(4- hydr oxy- phenyl ) -7-net hyl - 1, 3-di hydro-i ndo
- 2- one;

3,3-bisﬁ(ggﬂ?@g@%/g@egg‘j‘fso?ﬁ)éfh%téﬁfi}d—2:ihédéziﬂééﬁtm@; -1, 3-di hydro-i
3,3-bisx 43y (RheRY PG Wh ey dii o748 38"y | - 1, 3- di hydr o- i

6-chiorB e B-b&~ @RRydroxy-phenyl)-7-methyl-1,3-dihydro-indol-2-one;

acetic azacpgf ggth ?écgt09y %hérﬁ/ )hi(%%))@@ Bﬂ?&%‘ )H ilnd?}f §“ hyﬂl{eﬂyl' e@gaql and

acetic &idfrildr(6-28etgxyripheryd)- FyeRtod 2 BrRsyir dibydra i AgRIr Y -RagY! ester.
-2-one; 66 3,3-bis-(4- hydroxy phenyl)
di hydr o-i nd o - 2-
28. A p@agn%egtlczaicm%qsm C[S’H?ﬁ'?'f]? cgn”ﬁ:&lrpﬂ/?s defined in any one of the claims
1-23 andla Bhaintegdutiralndalkept@bere rier.
6- chl or o- 3, 3- bi s- (4- hydr oxy- phenyl) -7-nmethyl
-1, 3-di hydro-i ndol - 2- one; acetic acid
4-[ 3- (4- acet oxy- phenyl ) - 2- oxo- 2, 3-di hydro-1 Hi ndol - 3-
yl]-phenyl ester; and 5 acetic acid
4-[ 3- (4- acet oxy- phenyl ) - 5- net hyl - 2- oxo- 2, 3- di hydro- 1H
-indol -3-yl]-phenyl ester. 28. A pharnaceutica
conposition conprising a conpound as defined in any
one of the clainms 1-23 and a pharmaceutically
acceptable carrier. '



