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or a pharmaceutically acceptable salt or ester or enantiomers thereof wherein X, Y, W,

WV, V’, V’, Ry, Ry and Rz are as herein described.

The compounds have utility as antiproliferative agents, especially, as anticancer agents.

p53 is a tumor suppresser protein that plays a central role in protection against development

of cancer. It guards cellular integrity and prevents the propagation of permanently damaged

10 clones of cells by the induction of growth arrest or apoptosis. At the molecular level, p53 is a
transcription factor that can activate a panel of genes implicated in the regulation of cell cycle
and apoptosis. p53 is a potent cell cycle inhibitor which is tightly regulated by MDM2 at the
cellular level. MDM2 and p53 form a feedback control loop. MDM2 can bind p53 and inhibit
its ability to transactivate p53-regulated genes. In addition, MDM2 mediates the ubiquitin-

15 dependent degradation of p53. p53 can activate the expression of the MDM?2 gene, thus raising
the cellular level of MDM2 protein. This feedback control loop insures that both MDM?2 and
p53 are kept at a low level in normal proliferating cells. MDM2 is also a cofactor for E2F,

which plays a central role in cell cycle regulation.

20 The ratio of MDM2 to p53 (E2F) is dysregulated in many cancers. Frequently occurring
molecular defects in the pl6INK4/p19ARF locus, for instance, have been shown to affect
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l'i kel y anl sm o ese conpo S can e potéht and
sel ect |2(/)97.ant| cancer agents. 25The present invention relates to

spi roi ndol i nones of the fornmula (1) WD 2010/ 121995PCT/ EP2010/ 055139 - 3-
wherein Xis O, For Br, Yis hydrogen or F, Vis F or d, 5V is hydrogen

or F, The present invention provides spiroindolinone derivatives which are small molecule

15 inhibitors of the MDM2-p53 interaction. In cell-free and cell-based assays, compounds of the
present invention are shown to inhibit the interaction of MDM2 protein with a p53-like peptide.
In cell-based assays, these compounds demonstrate mechanistic activity. Incubation of cancer
cells with wild-type p53 leads to accumulation of p53 protein, induction of p53-regulated p21
gene, and cell cycle arrest in G1 and G2 phase, resulting in potent antiproliferative activity

20 against wild-type p53 cells in vitro. In contrast, these activities were not observed in cancer cells
with mutant p53 at comparable compound concentrations. Therefore, the activity of MDM?2
antagonists is likely linked to its mechanism of action. These compounds can be potent and

selective anticancer agents.

25 The present invention relates to spiroindolinones of the formula (1)
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V' is hydrogen or F, Wis F, d or Br, W is hydrogen or F, RlL and R2 are
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, R71s selected independently from the group consisting of lower alkyl, substituted alkyl,
cycloalkyl and substituted cycloalkyl

15 and the pharmaceutically acceptable salts and esters and enantiomers thereof.

Preferred are compounds of formula I wherein X is Cl, Y is hydrogen, V is For Cl, V’ is
hydrogen, V’’ is hydrogen, W is Cl, W’ is hydrogen, R; R, are methyl or ethyl and Rs is OH or
NHS(=0),Me.

20

Most preferred compounds are those of the formula:

chiral (2°S, 38, 4’R)-6-chloro-4’-[5-chloro-2-(1-hydroxycarbonyl-1-methyl-ethoxy)-
phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-2(1H)-one,

racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-

25 phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-2(1H)-one,
chiral (2’S, 38, 4’R)-6-chloro-4’-[ 5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-
phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-2(1H)-one,
chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2- (2-methanesulfonylamino-1,1-diethyl-2-oxo-
ethoxy)-phenyl]- 2°-(5-fluoro-2-methyl-phenyl)- 6’-thioxo spiro[3H-indole-3,3’-piperidine]-
30 2(1H)-one,

chiral (2'R, 3R, 4’S)-6-chloro-4’-[5-chloro-2- (2-methanesulfonylamino-1,1-diethyl-2-oxo-
ethoxy)-phenyl]- 2°-(5-fluoro-2-methyl-phenyl)- 6’-thioxo spiro[3H-indole-3,3’-piperidine]-
2(1H)-one,
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rac (¥ gorq:,g_; smethyl-phenyl)-6’-thioxo spiro[3H- 1n(fole 3,3’- piperidine]-2(1H)-one,
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spi r o] 3FHdifded-2-BetByEplicaericdithioke ZﬁﬁdﬂHQﬁﬁleﬁﬁimshd(&']S(lBﬁone
4'R)-6-chl oro-4'- [5 chl oro-4-fl uo (1- rrethoxycarbonyl 1- et hy
et hoxy) - phE§IIC 'S, HRjo 6h12f%ér[§y¢h1‘?}ﬁe?rr§/lr§n-e Xy ¢ ppiyl-1-methyl- ethoxy)

R e B e e s K
phefty1] - 2' #4cbriid (2OR 03R2- ‘Wﬁ) ﬁ-ychlopcb}é n{AL3hl6to-4-luoroe2 sty JHchyldial g5 Ihidre-2-
pi peri di er‘gﬁsll-p%(en% 6 -ﬂnoxo spiro[3H-indole-3,3’-piperidine]-2(1H)-one,
racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-
phenyl]-2’-(5,6-difluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-2(1H)-one,
racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-4-fluoro-2-(1-methoxycarbonyl-1-methyl-
20 ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-
2(1H)-one,
racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxylcarbamoyl-1-methyl-ethoxy)-
phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’- piperidine]-2(1H)-one
and
25 racemic (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1- methoxylcarbamoyl -1-ethyl-propoxy)-
phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-2(1H)-one.

In the specification where indicated the various groups may be substituted by 1-5 or,
preferably, 1-3 substituents independently selected from the group consisting of lower alkyl,
30 lower-alkenyl, lower-alkynyl, dioxo-lower-alkylene (forming e.g. a benzodioxyl group), halogen,
hydroxy, CN, CFs, NH,, N(H, lower-alkyl), N(lower-alkyl),, aminocarbonyl, carboxy, NO,
lower-alkoxy, thio-lower-alkoxy, lower-alkylsufonyl, aminosulfonyl, lower-alkylcarbonyl,

lower-alkylcarbonyloxy, lower-alkoxycarbonyl, lower-alkyl-carbonyl-NH, fluoro-lower-alkyl,
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N( | ower - al rre sub tltuents fo roar and

et er ocyel & DRSS hent bt 515ked Shpothi gt SLBGERY et |
al kyl', catlicemdicturdd dxyisul®wisdréwdhy @b SRS f 8di@ nloidty ek w&%g}epmbéu Bngs the the
sanme noiety, cyclic structures may result, where two rogens of said

moi Et y ead@%bi: Aty efkcarealkiyylion sinijes 21@ipe s crsptingeyclic Lsgmctuéﬂswelﬁkk RS, al kynyl
or sim g u clic structures, such as, tetralin,
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carbon atons.In certain enbodi nents, aIkyI substituents nmay be | ower 15
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not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, and s-pentyl.

As used herein, “Cycloalkyl” is intended to refer to any stable monocyclic or polycyclic

20  system which consists of carbon atoms only, any ring of which being saturated, and the term
“Cycloalkenyl” is intended to refer to any stable monocyclic or polycyclic system which consists
of carbon atoms only, with at least one ring thercof being partially unsaturated. Examples of
cycloalkyls include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, adamantyl, cyclooctyl, bicycloalkyls, including bicyclooctanes such as

25 [2.2.2]bicyclooctane or [3.3.0]bicyclooctane, bicyclononanes such as [4.3.0]bicyclononane, and
bicyclodecanes such as [4.4.0]bicyclodecane (decalin), or spiro compounds. Examples of

cycloalkenyls include, but are not limited to, cyclopentenyl or cyclohexenyl.

The term “Alkenyl” as used herein means an unsaturated straight-chain or branched
30 aliphatic hydrocarbon group containing one double bond and having 2 to 8, preferably 2 to 6
carbon atoms. Examples of such “Alkenyl group” are vinyl (ethenyl), allyl, isopropenyl, 1-
propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-ethyl-1-butenyl, 3-methyl-2-
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In the case of aryl or heteroaryl which are bicyclic it should be understood that one ring

may be aryl while the other is heteroaryl and both being substituted or unsubstituted.

The term “Heterocycle” means a substituted or unsubstituted 5 to 8 membered, mono- or
25 bicyclic, aromatic or non-aromatic hydrocarbon, wherein 1 to 3 carbon atoms are replaced by a
hetero atom selected from nitrogen,oxygen or sulfur atom. Examples include pyrrolidin-2-yl;

pyrrolidin-3-yl; piperidinyl; morpholin-4-yl and the like.

The term “Hetero atom’ means an atom selected from N, O and S.
30
The term “Alkoxy”, “Alkoxyl” or “lower Alkoxy” refers to any of the above lower alkyl
groups attached to an oxygen atom. Typical lower alkoxy groups include methoxy, ethoxy,

1SOpropoxy or propoxy, butyloxy and the like. Further included within the meaning of alkoxy are



hetero atom sel ected from nitrogen, oxygen or sul fur atom Exanples include
pyrrolidin-2-y1; pyrrolidin-3-yl; piperidinyl; norpholin-4-y1l and the |ike.
The ter mwbaebsyai®sont’ means an atom sel ected from N, OPam@EPN108851Fhe term
"Al koxy", "Al koxyl"™ or "lower Al koxy" refers to any of the above | ower

al kyl groups attached to an oxygen atoft Typical |ower al koxy groups

i ncl ude net hoxy, ethoxy, isopropoxy or propoxy, butyloxy and the |iKke.

Fur t hemuilfigle utesty Wide thiing, hes. RERRY Bthol, rattkoxyectds ey, mdhoxy ethoxy ethoxy and the
2010/121995PCT/EP2010/055139 7- nultiple al koxy side chains, e.g. ethoxy
et hoxy,! ﬁ@th%&aﬁtlaﬁ%%@XYn%@%@s@wSétgaodew&mlyoﬁ xy lethy R@ninghethetibst i t ut ed

al koxy no et hoxy, diethylam no ethoxy,
dlnethé§§ gﬂ%pgﬁﬂ?§ net oxgganﬁk?ﬁ% li ke. 5The term "Pharmaceutically
acceptabl e,” such as pharnaceutically acceptabl e carrier, excipient, etc.,
means phar olog! al ac tabl e ng ) bst ntial l on-tox' to.the
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salts or 10 base-addition sal retain the biological effectlveness

and prGﬂeﬂtﬂ@$MUmubheompmmdumdémuﬁﬁ@hé present invention and are fornmed
fromsuitable non-toxic organic or inorganic acids or organic or inorganic
bases. Sanpl e acid-addition salts include those derived frominorganic

aci ds suchTags tdwndPheRhReitecadGlabeepfibit QP 98fe téebibenhiyieh abiadidaitaisslits or
sul furic acid, sulfamc acid, phosphoric acid and nitric acid, and those

der 10/ e basa-erdlitéomywaits chapeqtais t@@hlogyabef@rw@m% wd papetiegeidhe sz@rnswﬂdé ¢f the
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base adebrparde basab t Samplelauﬂadrdhmaamemchﬁd tHid'se reavaofiie nnor@zaﬁcasadymcha@dl um
and, quaternpary ammpnj um hydr gxi des,. such as for exa

t et r ameWAiAchlonis ardniyfrabroiiciacid.dydraiedie a?ﬂédfiuﬂfuélétaﬁéns%fan&c pHdrrhgeRiticc al
conpou %gld(a!nd%iltrlg ra!:’ig) aﬂcf‘%Qseade.ﬁﬁle& ﬁ‘o%b&igﬁrﬁg QHHQ Hf'cﬁvggtp Fl@ﬁé’gglﬁ) ¢ acid,
a phys

phar maceut | c chem sts to obtain npr oved enlca
st ahfi | istlygylioypgidosetpneiutfynicfaboinakiliciacid, sndirsohadi difrcycolf mabopadnldstic efééadg

e.g., Ansel. et al Pharnace I r s d Dr St
Coth Eammagesid Jrinhofo o st b de 405 SRl b it S s o RESETT
as theigons dhhdnlay, %0@4551h§1a§6d119fﬁ%n§5(}(m%a{r¥ GmBRmARR hidoRideMsadiflad Ber ef ore
may be present as racem c m xtures or difterent stereoi soners. The various
|soner§X®anbU@Um@@mabeumhywmmemxy@péﬂunn@ﬂnwmh&wﬁenOéaghmn@h@nwakography.
The i nvention
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20 improved physical and chemical stability, hygroscopicity, flowability and solubility of
compounds. See, e.g., Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery Systems

(6th Ed. 1995) at pp. 196 and 456-457.

The compounds of formula I as well as their salts have at least one asymmetric carbon
25 atom and therefore may be present as racemic mixtures or different stereoisomers. The various
isomers can be isolated by known separation methods, e.g., chromatography. The invention

includes all stereoisomers.

The compounds of the present invention are useful in the treatment or control of cell
30 proliferative disorders, in particular oncological disorders. These compounds and formulations
containing said compounds may be useful in the treatment or control of solid tumors, such as, for

example, breast, colon, lung and prostate tumors.



30 proliferative disorders, in particular oncol ogical disorders. These
conpounds and fornul ati ons containing said conpounds may be useful in the
t r eat mentwonromant99sl of solid tunors, such as, for exanpCe/EPR01©ASI139 col on
|l ung and prostate tunors. WO 2010/ 121995PCT/ EP2010/ 055139 - 8- A

t herapeutically effective ambunt of a €enpound in accordance with this

i nventi on neans an anount of conpound that is effective to prevent,

al l evi at e @rthanpéutiRany effsotivplaaidbnod f ddongRsad &f adeblafdsgwithéhis i entkal médnst he
subj ect being treated. Determination of a therapeutically effective anount
is wt BRamonat efigompoppd tahis chlegtive to prevepk aflgdnts s i beiricsyamEQIa AdsBHuNt
or dos H e e i de
1 i o CAR o 0E ST e A MRk clt® R B o AL RS, |
be adj usiomdt tsovithietherslilvindual requirenments in each particul ar case

i ncludi ng the specific 10 conmpound(s) being adm ni stered, the route of
adnﬁﬁistraﬂFﬁﬁP the condition being treated, as well as the patient being
treated. In general, in the case of oral or parenteral adm nistration to
adul t humans wei ghing approximately 70 Kg, a daily dosage of about 10 ng to
about 10, 00b¢ thyrapsndadlyaiffcytiva anewld ottdos28@ofgycaropainduccord®@ao thgs ingbitind be
appropriate, although.the upper.linmt may.be exceeded when indicated. The
oty P el sy B BTN ePBRG b A8l R B ErGREE NG VG o GBS ssee.
or for vaanentfkRl @ eH¥ indisidual de@iirerhdntdM¥cabepStivERr @Sc GRAIINPUAL Spdoidisi on.
Formul ati ons of the present invention include those suitable for oral,
nasH] , compounrdip) tedig gdnHaisteeidh thepaeicall agminigabionnge spyditiorebeing treafadiapayell
and/ or ent: - 1.0l st Lony. - T r ti I e

or esende s ugh e BT B BhaR in e o3P At BARpIRY ASARSRLBRIGNE, |
known ihnnahewaighingfapphuadimmely. 70TKe, adamlyrdosafe cfabbwel 0i mgtegboant 0,060 alg, can be
conbined with a carrier material to produce a single dosage formwl| vary

dependiPRCiEBBNTIREbHYs00Beg torbprehdUYMEationk he appramiate althqueh the Unpse Eméf
adm ni gfy e'é?c'aeed-gp‘%vh%m%a&&f PR da1S doB-9h %Q%dfMHiﬁ&lef} afa Qﬁgféﬁ(‘)gé Eneﬁil Wi th

a carrier material to produce a single dosage formw genera e that
anolint dofidal dasesnol forlpacmtdral admihibtrateorp ouaybodivathaspoodoees idusiher apeut i ¢ 25
effect. Generally, out of one hundred percent, this amount will range from
about 1 percent to about ninety-nine percent of active ingredient,

pref erabl y phrRMMARRWS R RELHEM At BRAMEC HBsPaliGBR for B hafi ef erably from
about 10 percent to about 30 percent. Methods of preparing these

f or nul at i obpic (indnpogiburahend sidllingeal), mectalt eqgingf and/pnpgrenfeiahadmidGtration.

associ at i a .conpound of t.h resent invention wi.th the carrier an

opt | onainey SrghERER A st et SOV Ry R 0% et S BE %Rt ac i ons
ar e2(pr epRheehdaly walli Knohl il tiengt éfMSHafBAE] YTHRrnR@In DG 4chit© irk$&sit i cad be
compound of the present invention with liquid carriers, or finely divided
sol i d cambingd gvithot casgemmatgrigl to peatluce p swalecdpsago/fors naPivay dapengingdpt the wo

2010/ 1%%?‘[90%%%-%5?&9 &9 évgﬁ’ §§I‘§1% particular mode of administration. The amount of active
ingredient which can be combined with a carrier material to produce a single dosage form will
generally be that amount of a formula I or II or III compound which produces a therapeutic

25 effect. Generally, out of one hundred percent, this amount will range from about 1 percent to
about ninety-nine percent of active ingredient, preferably from about 5 percent to about 70

percent, most preferably from about 10 percent to about 30 percent.

Methods of preparing these formulations or compositions include the step of bringing into
30 association a compound of the present invention with the carrier and, optionally, one or more
accessory ingredients. In general, the formulations are prepared by uniformly and intimately
bringing into association a compound of the present invention with liquid carriers, or finely

divided solid carriers, or both, and then, if necessary, shaping the product.



-9- Formul ations of the invention suitable for oral adm nistration nmay be
in the formof capsules, cachets, sachets, pills, tablets, |ozenges (using
a fl avor edokramyy99asual | y sucrose and acaci a or tragacaRrCmEP2@onSHBs,
granules, or as a solution or a suspension in an agqueous or non- 5 agueous
liquid, or as an oil-in-water or water-9-n-oil liquid enulsion, or as an
elixir or syrup, or as pastilles (using an inert base, such as gelatin and
gl ycerin, or sucrose and acacia) and/or as nouth washes and the |like, each
containing a predeternlned amount of a compound of the present i nvention as
an active ragrdginsofthe e&%@aﬁaltthle f%@rpraégeﬁttrqtmérﬁy Renin i/ fosmed’ pe

adm ni %tdﬁ%t?ég AR h&s bsglslltgfs tpﬂ eﬁ&)té é%/o %elgstzstlf% a BQvored bas-w%tfﬁaﬂ?at Miclobd Gt 1 ve

anmount ans an anount prevent e or
anel i oraaacea eynnq:gaomh)opodd@e,agmtrbes pr o mm@ttdmeorswuvpem&rbnmt ait huesubpreain- bei ng
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act i Vi toetillcCPRiG2h RAGrt TRES W& s ceRERan@blyReriRSrisScrd&Saldi &da)stipreavent ly.
The term "Pharnaceutical |y acceptabl e ester” refers to a conventionally

esterrﬁmemhp@ﬁp@@n@ﬂ@ﬂmﬁowwhmanmnm@yan@dafuambp&mbwgmdapoumomyumahy group,
whi ch esters retain thet20 blologggg effectl% ness g t%fert' sbof t he
compouBesSP PYFRGN4S P AT S4PEeUrEL A §OTROVIARS 1T RS, mongé % the
correspgﬂghg%fa@ghw@h@a@g@ﬁybkﬁ agéd or al cohol respectively. Cbnpounds of
this invention in fornula I F can be synthesized according to the

folﬂbmrng general schenes. It mAII be readily apparent to those of ordinary

skill in thee Ak fakas, fommonngs, %tartoqrn%ns fREADR Spgénvt%ﬁﬁfaﬁgwt% 0

substitution® he reagen S or ‘ag és1S routes. The

st arti ngelivtaed $ymhBods of ikédlebr pmmrtm atrbwamhé altject being arated. synt hesi zed
by well-established literature nethods known to those of ordinary skill in
the art. Using purification by chiral chromatography, conpounds in fornula

b
|1 can_be qt aifiedicas AR ORthE A tuRIh it AR RAENBOARS eAIR Sro intik

15 50%ofa spemﬁc measured activity. 1Csg can be rneasured, inter alia, as is described

subsequently.

The term “Pharmaceutically acceptable ester” refers to a conventionally esterified
compound of formula I having a carboxyl group or hydroxy group, which esters retain the
20 biological effectiveness and properties of the compound of formula I and are cleaved in vivo (in

the organism) to the corresponding active carboxylic acid or alcohol respectively.

Compounds of this invention in formula I or II can be synthesized according to the
following general schemes. It will be readily apparent to those of ordinary skill in the art that
25 compounds of formula I can be prepared by substitution of the reagents or agents in the general
synthesis routes. The starting materials are either commercially available or can be synthesized
by well-established literature methods known to those of ordinary skill in the art. Using
purification by chiral chromatography, compounds in formula II can be obtained as an optically

pure or enriched enantiomers.



i1l In general an appropriately selected al dehyde | can be reacted with
lithiumb5 hexamet hyl disilam de, chlorotrial kyl silane and acteyl chloride in
a one- potwormiwi2i®seps nanner to generate 2-aza-1, 3- but adirareooiosiShene 1)
and can be used as a crude product. Ghosez, L. and others have reported the
preparation of 2-aza-1, 3-butadi enes and0t+heir use in aza Diel s-Alder
reaction to formheterocycle (Ref: Tetrahedron 1995, 11021; J. Am Chem
Soc. 1999, 2617; and literatures citSR#einldrein). The appropriately sel ected
al dehyde | are either commercially available 10 or can be synthesized by

wel | -established nmultiple literature methods. R1 R2 O.[R 0 0 OMO...- or N
H heat R is |ower alkyl 1) LIHMDS )\'\
0 2) TMSCI/NE, N
0 -
V" % 3 N V" Vv
Cl %

In general an appropriately selected aldehyde I can be reacted with lithium
5 hexamethyldisilamide, chlorotrialkylsilane and acteyl chloride in a one-pot, multi-steps manner
to generate 2-aza-1,3-butadiene II (Scheme I) and can be used as a crude product. Ghosez, L.
and others have reported the preparation of 2-aza-1,3-butadienes and their use in aza Diels-Alder
reaction to form heterocycle (Ref: Tetrahedron 1995, 11021; J. Am. Chem. Soc. 1999, 2617; and
literatures cited therein). The appropriately selected aldehyde I are either commercially available

10 or can be synthesized by well-established multiple literature methods.

Scheme 2
0]
\ R2 o-r R2 0-R
w R1 Ro w__RI9— w RIS
, )Sra O o ©° O o o
W 0 R W W
° )
Y (\"1)] Y Protection Y ]
C-o—M - B pas
X N X H X N
or P9
N
1l H v
heat v
R is lower alkyl
15 Oxindole III can be reacted with an appropriately substituted aldehyde VI in the presence

of base under heated condition in either a protic like methanol, ethanol or an aprotic solvent like

toluene, o-xylene to give intermediate IV. The commonly used base is either pyrrolidine or

piperidine. Intermediate IV can be protected to give intermediate V. The protective group can be

attached by using ethyl chloroformate, di-tert-butyl dicarbonate, SEM-CI, benzyl bromide, and a
20 Dbase like 4-(dimethylamine)pyridine (DMAP), tricthylamine, NaH, or LiH according to well



150xindole Il can be reacted with an appropriately substituted al dehyde VI
in the presence of base under heated condition in either a protic like

met hanol ,wetzhewiai99ér an aprotic solvent |ike toluene, OPKYIEPA@ONSS1GI Ve
internediate I1V. The commonly used base is either pyrrolidine or

pi peridine. Intermediate |V can be profkcted to give internediate V. The
protective group can be attached by using ethyl chloroformate,

di -t er testablishled ditce@uiorat@urdSEA£aip leddeaytectiveaiib ge forbdoBatlthbia geprotdston

4- (di met hy|l am ne) pyridine (DVAP), triethylanmine, NaH or LiH according to

wel | \hevobeen descr 854 past rasierroronsatpgsingly by Grspied T Ve ef it ropicH e Hinu®s
Exanpl bvendgy Qun, ORI eir deprotection have been
descri EIZ %ar?gggggﬁées\ll/\%ég E:%npre’%enm vlg%& gé;&(}lrhg’ene, T.W et al in "Protective
G oups in Organic Synthesis, 2nd Edition. John Wley & Sons Inc. 5Schene 3
deprot ection racemc mxture Ris, |lower alkyl I nternedi ate V can be
reacted with a sel ected 2-aza- but adi¥Heme prepared in Schene 1 in toluene
or o-xylene under heating from 110 C to 160 C and anhydrous condition to
form10 internmediate VII and 41" as the nmajor products shown as a racemc
m xture of two enantioners. subsequent reaction to renpbve protective

group (Pg) | e§g§2t ©-Rrar ijous , R2 deri wat ioz§ 7éd conpound VI Iy addi VI 11",

(Scheme 3~ _Ln T ,case-Rg-i s Boc W oup! group cap beRiehoved by either
trifluoroa acird o ol onged heg ‘ . a Yenperary petoveenyl110 to
116 C duffn a Di eY's- Al der Heactyi oy sen=Aand 1 # gkt ure of
VI and Wl VIIl and VI11' 15 can be{read resol ved 0t o)t M T al
enanti one by el r al —Super—Fwi d Chrnghs ‘ (SFQ) Y R al LC or
chiral cofwNhr omat ograghy. « DN ©
Pg \ X \
Pg Pg
\J VII VII'

viir

racemic mixture

R is lower alkyl

Intermediate V can be reacted with a selected 2-aza-butadiene 11 prepared in Scheme 1 in
toluene or o-xylene under heating from 110 °C to 160 °C and anhydrous condition to form
10 intermediate VII and VII’ as the major products shown as a racemic mixture of two enantiomers.
A subsequent reaction to remove protective group (Pg) leads to various R;, R, derivatized
compound VIII and VIII. (Scheme 3). In the case Pg is Boc group, Boc group can be removed
by cither trifluoroacetic acid or prolonged heating at a temperarure between 110 to 116 °C during
aza Diels-Alder reaction between V and II. Racemic mixture of VII and VII’ or VIII and VIII’
15 can be readily resolved into two chiral enantiomers by chiral Super Fluid Chromatography (SFC)

or chiral HPLC or chiral column chromatography.



WD 2010/ 121995PCT/ EP2010/ 055139 -12- Scheme 4 RRFRi R2 Br(IX)0 0 1.- K2CO3
or Cs2CO3 DVF, heating VI Wien R1, R2 are both nethyl or linked to forma
cycl oal kywogoouey99snt ernediate VI in 5 Schene 2 can be pcefReed/ obii39
treatment of substituted benzal dehyde X, and a readily avail abl e reagent
| X, a base |like K2CB or Cs2C@B i n anhydr ous N, N-di net hyl f or mani de under
heating conditions. (Schenme 4). Wien Rl or R2 is ethyl or n-propyl,
intermediate VI in Schenme 2 can be ®wcapmkead in a synthetic route
illustrated in Scheme 5. The al dehyde X is either commercially avail able or
readi |y accessible fromliteraturd '?QC&edures. TR R2V
Br)er Rax) 9y o
o}

OH |

oy

K,CO, or Cs,CO, V" V'

v DMF, heating
Vi

When R1, R2 are both methyl or linked to form a cycloalkyl group, intermediate VI in
5 Scheme 2 can be prepared by treatment of substituted benzaldehyde X, and a readily available
reagent IX, a base like K,COj3 or Cs,COs in anhydrous N,N-dimethylformamide under heating
conditions. (Scheme 4). When R1 or R2 is ethyl or n-propyl, intermediate VI in Scheme 2 can
be prepared in a synthetic route illustrated in Scheme 5. The aldehyde X is either commercially

available or readily accessible from literature procedures.

10
Scheme 5
R1
R'O\“)‘Br o R1 RA1
OH O 0 R’ o OH R'Om)\o
| |
(X) 0 Ho 0 }
> _—
V" V' K,CO,orCs,CO, V" v pTsOH V" V'
\Y; v \Y;
DMF, heatin
X ? XI Xil
LiIHMDS
R2-1
R1 R2 R1 R2
.0
R 71)40 | R'Om)(o N
0 TFA 0 o
D ——
V V V" Vl
Vv Vv
Vi Xl
R1,R2 = Et, nPr

Compound VIII is hydrolyzed to acid XIV, followed by a coupling reaction using well-
15 known methods to afford sulfonylamide analogues XV. Compounds VIII, XIV, XV can be
converted into their corresponding 6-thiocarbonyl analogues XIX, XVIII or XVI by treatment



VI RL ,R2 = Et, nPr Compound VIl is hydrolyzed to acid XV, followed
by a coupling reaction using well-15 known nethods to afford sul fonyl am de
anal oguesw@&\o10dampsunds VI, XV, XV can be converted POTEPRIIOI065139
correspondi ng 6-thi ocarbonyl anal ogues XI X, XVIIl or XVI by treatnent WO
2010/ 121995PCT/ EP2010/ 055139 -13- wi t-h3ei t her Lawesson's Reagent or P2S5
in aprotic solvents |ike toluene under heated or anbient tenperature.

Al t er natitveihgr LawesdoXk Reagint bePIRac higdtivkd Redts Meto dnKRuhitr lﬁateﬂ?o@ild&eusi ng
HATU or ot her well known coug{l ing reagent and a base to afford its

cor r es pORRRTHY arigEnatively orfie XTIV shp basarctsy vih RNEe ReRt N phR PR using
Lavess 9ia puRe 3R el knEdRRolflirBRENhfarRP %Fkégﬁ%ﬂd'lﬁ%gﬁéﬂéﬁagg%ﬁﬁé i geat ed

or anbient tenperature to give andl ogue
i ndependan glhey fcslkivmdttg(byf tlrcmtmbmwth atHey Lawsdsbs's |Rteagmtl oaP&&Im aprpot salvénts and

| oal k XI XXVL | XVI HOR"
SUbZ‘%l iﬂgc C OalElFf%@ii(g c@gg)i@é tergperature to ggve analogue A1 '(\g_éheme'%R 13 R’, Iﬁ
is independently selected from lower alkyl, substituted alkyl, cycloalkyl and substituted
cycloalkyl.

Scheme 6

O-R ]or P,Sg

V'
DMF, 60 °C

——

2) R"SO,NH,/NaH

XIv
Lawesson's Reagent 1) HATU, DIPEA,
or P,S; R'NH2 or R'R"NH or R"ONH,; or P.S
2)Lawesson's Reagent or P,S;

10 R4 = NHR', NR'R", NHOR"



A further enbodi ment of the present invention relates to a process for the
synthesis of a conpound of fornmula (1) as descri bed herei nbefore and in
accor danceownton2g®aer al schenes 1-6. The fol | owPag/EPR@0PFB39 and
references are provided to aid the understanding of the present 5
invention, the true scope of which is-$#t forth in the appended cl ai ns.
Exanple 1 Preparation of internediate

2- (4- chl or o Rirfher émbodiﬁeﬁmﬁthe Preb@it tlentisroRl0¢ t6 aq@d)d:sm)trlfbd sy@tesis of a
10M W 256.05 Cl12H13C104 A m xture of 5-chloro-2-hydroxy-benzal dehyde (7 g,
45 nmolepmpoutt @fnfermulatbry dessribpd Bﬁ?@ba@r%a@wm%év@ﬁ wléxge@e@ I sahgmigshi6) |
K2CO38 (18.6 g, 135 mmol) and KI (0.97 g, 5.8 nmol) in DVF (20 rrL) was
heated at 110 C for 3 h. Then the mxture was filtered and the filtrate was
concentr at dtle fo‘IIlwving siaﬂlmpslemsl m&ea:hcbmre pmwidedstb el theaadérstanding hbthe pireschther

pur| i catian re t|on i.nternedi ate

[Haveeﬂ%rtee g%% BEORRPBP B o1 ribif ﬁ%ﬁ%‘g?dn%lin%
yI i denenet hyl ) - phenoxy] - 2- met hyl - propi oni ¢ acid nethyl ester 20M W 406. 27
C20H17C12N04 To the m xture of 6-chloro-1, 3-di hydro-i ndol-2-one (43 g, 0.26
mol ) and 2-(4-chl oro-2-fornyl phenox¥xampiet hyl - propi oni ¢ aci d net hyl
est er ( @oegrat®dn2F imoim)cdidte fdtvhlood-2(fé00yIrhenwag-2achdehy1-pyapiclid aiidencfiR? eger 0. 3
| ol ) dropwi se. The mi xture was then heated at 70 C for 1 h. After cool ed
to roomtenperature, the mxture was filtefled and resulting precipitate was

collected, dried to 25 give the ti overd as a yellow solid (76 @).
Cl |
o
10 M.W. 256.05 C;;H;3ClOq4

A mixture of 5-chloro-2-hydroxy-benzaldehyde (7 g, 45 mmol), 2-bromo-2-methyl-propionic
acid ethyl ester (10.4 g, 58 mmol), K,COs (18.6 g, 135 mmol) and KI (0.97 g, 5.8 mmol) in
DMF (20 mL) was heated at 110 °C for 3 h. Then the mixture was filtered and the filtrate was

concentrated. The residue was used into next step reaction without further purification (7 g).

15
Example 2
Preparation of intermediate E/Z-2-[4-chloro-2-(6-chloro-2-0x0-1,2-dihydro-indol-3-
vlidenemethyD)-phenoxy]-2-methyl-propionic acid methyl ester
) °7<K°/
Cl
|
(L=
cl H
20 M.W. 406.27 CyH;7CLNO4

To the mixture of 6-chloro-1,3-dihydro-indol-2-one (43 g, 0.26 mol) and 2-(4-chloro-2-formyl-
phenoxy)-2-methyl-propionic acid methyl ester(66 g, 0.26 mol) in methanol (700 mL) was added
pyrrolidine (22 g, 0.31mol) dropwise. The mixture was then heated at 70 °C for 1 h. After cooled
to room temperature, the mixture was filtered and resulting precipitate was collected, dried to

25 give the title compound as a yellow solid (76 g).



WO 2010/ 121995PCT/ EP2010/ 055139 -15- Exanple 3 Preparation of internedi ate
E/ Z-6-chloro -3 -[5 -chloro-2-(1-netho xyc arbonyl -I|-nethyl -etho xy)-
benzyl i dewe)20t2209%0 - 2, 3-di hydro -indo | e-1-carboxyl i cpratiEk2a1e05518ut yl
ester 5 M W 520. 41 C26H27C12NO6 At roomtenperature, to a solution of

E/ Z- 2- [ 4- chl or 0- 2- (6- chl or 0- 2- ox0- 1, 2-d$-hydr o- i ndo1- 3-

yl i denenet hyl ) - phenoxy] - 2- net hyl - propi onic acid nethyl ester (73 g, 0.18
nol) in dichloronmethane (700 nL) was added di-tert but yl - di carbonate (40 g,
0.18 nol), followed by the 10 addition of 4-dinethylam nopyridine (4 g,
0.036 mol ). The reaction nixture wa¥X3Mpledd at room tenperature for 1 h
e e rBhiklibh B RS EANRANY L ALAB AT LI 0%} SRR BHAIT AR cthoxy)-
chromat ograpny to grve the title compound as an or ange Sol

Exanpl e 4 15Pr Eh@az‘dtdeneﬂ Z}bxm-ﬁt3edlhmﬂloahdble 1-carboxylic a01d tert- butvl ester

1- (5-fluoro-2-nethy-I| phenyl)-3-trinethyl silyoxy-2-aza-1, 3- butadi ene M W
265. 41 Cl14H20FNCSI To dry tetrahydrofuran 400 nm.) was added 1M THF
solution of Li HVMDS (420 mmol, 420 neasT argon at roomtenperature,
foll owed by the addition of 5 fl uorlg: A et hyl - benzal dehyde (58 g, 420
mml ). After the mixture was stirded aty roomtenperature for 1 h,
trimethylsilyl chloride (53.2 m, ol ) was added dropwi se. Then the
tenperature of the m xture was | owerel 00 C on a cooling ice bath. To
this mxture was added triethyl &fing€ (7% nL, 544

o

M.W 520.41 Cy6H27CLNOg
At room temperature, to a solution of E/Z-2-[4-chloro-2-(6-chloro-2-0x0-1,2-dihydro-indol-3-
ylidenemethyl)-phenoxy]-2-methyl-propionic acid methyl ester (73 g, 0.18 mol) in
dichloromethane (700 mL) was added di-fert-butyl-dicarbonate (40 g, 0.18 mol), followed by the
10  addition of 4-dimethylaminopyridine (4 g, 0.036 mol). The reaction mixture was stirred at room
temperature for 1 h. Then the mixture was concentrated and the residue was purified by

chromatography to give the title compound as an orange solid (86 g).

Example 4

15 Preparation of intermediate 1-(5-fluoro-2-methy-lphenyl)-3-trimethylsilyoxy-2-aza-1,3-

butadiene

N
i\f

Na

M.W. 265.41 C14H2FNOS1
To dry tetrahydrofuran (400 mL) was added 1M THF solution of LIHMDS (420 mmol, 420 mL)
20  under argon at room temperature, followed by the addition of 5-fluoro-2-methyl-benzaldehyde
(58 g, 420 mmol). After the mixture was stirred at room temperature for 1 h, trimethylsilyl
chloride (53.2 mL, 420 mmol) was added dropwise. Then the temperature of the mixture was
lowered to 0 °C on a cooling ice bath. To this mixture was added triethylamine (76 mL, 544



WO 2010/ 121995PCT/ EP2010/ 055139 -16- mmol) in one portion, foll owed by the
dropw se addition of a solution of acetyl chloride (38.8 mM, 544 mmol) in
di et hyl ewvberiB0®5nl). The cooling bath was renpved, amdTiEPROI0XI18Y € Was
stirred at roomtenperature overnight. The m xture was quickly filtered on
celite under nitrogen, and filtrate was6éconcentrated under reduced pressure
to give crude 1-(5-fluoro-2-nethyl phenyl)- 5

3-tri mehddyl) $i bIYd)p'()ftlan &6 BovleBbyoth Agbprice adlittoryelt d @iutiurofanetylidastidea3 s shal,

next step wthout further Burlflcatlon Exampl e 5 Preparati on of
i nt er nedt aargoly gb@tﬁ‘hérl thergﬁ @al). The cooling bath was removed, and the mixture was

4 R) - 6- I 1]-2
(b e EGolm kG eE By roiehe THE SIEGK REAASID RN oAt OGS
2 6 (lH)ld dilteate was Mﬂ%ﬁ@ﬁedﬁnﬂ@é@?&ﬂﬂé&@%toﬁglm (Xt’ude é—(ﬁ)fﬂuoro 2-methylphenyl)-

| or chloro thox bon rret hyl - et hox | i dene] -
" f}xtamze @%ﬂ@ﬁwﬂoﬂ@nld%&ta lee%l%%xé e s OB ey %new@ g, 166
mml) aehel pLAritdtiéar o- 2- _
met hy- Iphenyl) 3-trinmethylsilyoxy-2-aza-1, 3-butadi ene (248 mml) in toluene
(248 mL ) was heated at 60 C for 3h, and concentrated in vacuo. To the
resi due was added DCM (300 nL ) and TFAQ 0 n1_ ) and the resulting
solution was stirred at roomtenpergll"ﬁ?'@ r then concentrated in
vacuo, mapdritidnQiTestcRAIMERE facehliy(2 S.CHS, AtFe)- @@Hloﬁh hurse@hl@f@upouﬁleﬂ&@%b@mﬂw on.
20 The organic Iayer was washed W|th wat er dried over anh dr ous Na2504
conkknt r dr-egthyirp phensl RS Hi gt yd-phemy : 0
give the title corrpound as vvhlte soki ). Exarrple 6 25 Preparatlon of
internediate chiral (2'S, 3S, 9% (?Hgﬁ%ng
4' R)-6-chl oro-4'-[5-chl oro-2-(1-net hoxycar bonyl- 1-
nmet hyl - et hoxy) - phenyl] - 2' - (5-f | uor og2- net hyl - phenyl )
spi ro[ 3H i ndol e- 3, 3' - pi peridineh 2,6 H) - di one

M.W 585.46 CsH27CLFN;Os
A mixture of E/Z-6-chloro-3-[5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-benzylidene]-2-
15 o0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester (86 g, 166 mmol) and 1-(5-fluoro-2-
methy-Iphenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene (248 mmol) in toluene (248 mL ) was
heated at 60 °C for 3h, and concentrated in vacuo. To the residue was added DCM (300 mL ) and
TFA ( 50 mL ), and the resulting solution was stirred at room temperature for 3 h, then
concentrated in vacuo, partitioned between ethyl acetate and diluted aqueous NaOH solution.
20  The organic layer was washed with water, dried over anhydrous Na;SQOy4, concentrated. The

residue was purified by flash column chromatography to give the title compound as white solid

(33 g).

Example 6
25  Preparation of intermediate chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-

methyl-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3.3’-piperidine]-
2.6’(1H)-dione




WD 2010/ 121995PCT/ EP2010/ 055139 -17- 0 1. 101 . CIN HF M W 585. 46

C301- 127C12FN205 Separation of the two enantioners fromracemc (2'S, 3S,
4' R) - 6- chworot0421495- chl or o- 2- ( 1- PCT/EP2010/055139

met hoxycar bony1- 1- net hyl - et hoxy) - pheny1] - 2' - (5-f | uor o- 2- net hyl - phenyl )
spiro[3Hindole- 5 3, 3" -piperidine]-2,-67{1H)-dione (14 g) was conducted by
chiral SFC to provide chiral (2'S, 3S,

4'R)-6-chl oro-4'-[5-chl oro-2-(1-net I'roxycar bony1l- 1- et hyl - et hoxy) - pheny1] - 2
-(5-fluoro-2- nethyl-phenyl)
spi ro[ 3Hi ndol e- 3, 3' - pi peridine] -2, 6)\7&-1) dione as a white solid (4.8 g)
and chiral (2'R 3R

4'S)-6-chloro-4'-[5-chloro-2-(1-
- (5-fluoro-2-nmnethyl-phenyl)

spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne¢
Exanpl e 7 Preparation of internedi

4'R) - 6-chl oro-4'-[5-chl oro 2 (1 & drxy arbonl 1-

met hyl - et hoxy) - pheny1] - 2" - (ﬂ% 1)
spi ro[ 3Hi ndol e- 3, 3' - pi per| d| %%g'ﬁ% &%ﬁge&ey HOC d MWA571. 44
C29H25 Gl &b of the two enantiomers frorn racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-

methoxycarbonyl-1-methyl-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-

5 3,3’-piperidine]-2,6’(1H)-dione (14 g) was conducted by chiral SFC to provide chiral (2°S, 38S,
4’R)-6-chloro-4’-[ 5-chloro-2-(1-methoxycarbonyl- 1-methyl-ethoxy)-phenyl]-2’-(5-fluoro-2-
methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione as a white solid (4.8 g) and
chiral (2R, 3R, 4’S)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-phenyl]-2’-
(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione as a white solid (4.7

10 g).

Example 7
Preparation of intermediate chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-hydroxycarbonyl-1-

methyl-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3.3’-piperidine]-
15 2.6’(1H)-dione

M.W 571.44 CyH,5CLFN,Os
A mixture of chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-ethoxycarbonyl-1-methyl-ethoxy)-
phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione (4.8 g,
20  8.03 mmol), NaOH (1.6 g, 40 mmol), H,O (30 mL) and methanol (50 mL) was heated at 80 °C
for 1 h. Then methanol was removed under reduced pressure and the aqueous solution was
acidified by concentrated hydrochloride to “pH” 1-2. The white precipitate was collected by
filtration and dried to give the title compound as a white solid (4 g).

m/z (M+H)": 571



A mxture of chiral (2'S, 3S,
4'R)-6-chloro-4'-[5-chl oro-2-(1-ethoxycarbonyl- 1-net hyl - et hoxy) -
phenyl] - 2vo(26rf 121995 0- 2- net hyl - phenyl ) PCT/EP2010/055139
spiro[ 3H i ndol e-3,3 -piperidine]-2,6" (1H)-dione (4.8 g, 20 8.03 mmol ), NaOH
(1.6 g, 40 mol), H20 (30 nmL) and nethddhol (50 mL) was heated at 80 C for 1
h. Then net hanol was renoved under reduced pressure and the aqueous
solution was acidified by concentrated hydrochloride to "pH' 1-2. The white
preC| pitate was collected by filtration and dried to give the title
conpound as a white solid (4 g). nf Expmpip8: 571 wo
2010/ 121995REHFFAURUAS SR, 21 BIRIPL € sEhhioro BLADRIAL Byl (2 S
4' R) - 6- cktlmxe)-gheryd-Z Hb eftuwr@-2 (rhethyldplexyl & boinyd sdiraf@Hhpddt-BXypipgpldémy-1] - 2' -
(5-f] uoro-2-net hyl - phenyl)-6'-thi oxg Egl ro! 3H i ndol e- 3, 3' - pi peri di neE
52(*H)-one HO 1 10 ,¢c) NH MW5 - H25C12FN204S A m xture of chiral
(2'S, 3S, HO
4'R)-6-chl oro-4'-[5-chloro-2-(1-hydr car bonyl- 1- net hyl et hoxy) - pheny1] - 2' -
(5-fluoro-2-nethyl-phenyl) spiro[3 ndol e- 3, 3' - pi peri di ne] -2, 6' (1H)-di one
10 ( 30 ng, 0.052 mmol ) and LawessoyPs Reagent (40 ng, 0.09 mmol ) in THF
(1 m) was stirred at roomtenpe ’ then purified by flash
colum to give the title conpoup {d ( 7 ng ). Exanple 9
15Preparation of racemc (2'S,
4'R)-6-chloro-4'-[5-chl oro-2-(1-

M.W 587.5 CyH35CLFN,04S
A mixture of chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-hydroxycarbonyl-1-methyl-
ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3 -piperidine]-2,6’(1H)-dione
10 (30 mg, 0.052 mmol ) and Lawesson’s Reagent (40 mg, 0.09 mmol ) in THF ( 1 mL) was stirred
at room temperature for 3h, then purified by flash column to give the title compound as white

solid ( 7 mg ).

Example 9
15 Preparation of racemic (2°S, 3S. 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-

ethoxvy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3.3’-piperidine]-

2(1H)-one

M.W 601.53 C30H27CLFN,04S
20 A mixture of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-
ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3 -piperidine]-2,6’(1H)-dione
(200 mg, 0.34 mmol ) prepared in Example 5 and Lawesson’s Reagent ( 270 mg, 0.61 mmol )



et hoxy) - pheny1]-2' - (5-fl uoro- 2- met hyl - pheny1l) - 6" -t hi oxo

spi ro[ 3Hi ndol e- 3, 3' - pi peri di neE 2(1H)-one M W 601. 53 C301127C12FN2045 20
A m xt ur ewof2oroaeevsc (2'S, 3S, PCT/EP2010/055139

4' R) - 6-chl oro-4'-[5-chl oro-2-(1-nmet hoxycar bonyl- 1- net hyl et hoxy) - pheny1] - 2' -
(5-fl uoro-2-net hyl - phenyl) spiro[3Hinrd¥ e-3, 3' -pi peridine]-2,6' (1H) -di one
( 200 ng, 0.34 mol ) prepared in Exanple 5 and Lawesson's Reagent ( 270
my, O. 6d TRIAXIS ML )Wﬁbaﬁﬁ&i&2&&8586&&5@29&@&Hﬁﬁéﬁﬁhnﬂ@ﬂbﬁfhmEHEmhﬁln1 ) was
stirred at roomtenperature for t hen purlfled by flash col um

chr orratcéﬁ}ﬂé?éwaﬁlb’tﬁlg\?‘éetthﬁélﬂ?ic?%m@@r?ﬁdﬂm sqld \(«A?’@@gs)m id ( 130 ng ).

Exanpl e 10 5Preparation of chiral (2'S, 35,

4'R)-6-chl oro-4'-[5-chl oro-2-(1- net hoxycar bonyl- 1- net hyl -

et hoxy) - pheny1] -2' - (5-f | uor o- 2- met hixampplerigl) - 6 -thioxo

Zpim-r E 3|&§req;%?e|1tleon.%,f%hmﬁl( Q’esr I&gl Bﬁ%—&éhjfgbo:f [} g chloro-\él(q -met oxvcal%omzll7 C]ﬁlzeFINI 045 10

4' R) - 6- chlig9y-fhedy: ?tﬂsoﬂmr@(rﬁetmt&%m%ﬁmij& s&rmﬁhﬂa&&h%&p&ﬂ 1]-2" -
(5-fluoro-2-methyl-phenyl) spiro[3Findole-3,3 -piperidinel-2,6" (1H -dione

(300 ny, 0.52 mmol ) prepared in Exdﬁﬂi&Jﬁ;and P2S5 (227 ny, 1 02 mol ) in
THF ( 3 nL ) was heated at 40C for 2h, and then diluted with toluene (20 nL
). The m xture was concentrated in gacuo and the residue was washed with
DCM twi ce. The DCM sol uti on was 150;2k0ected and purified by flash colum

o]

chromat ography to give the title ¢ und as white solid (260 nmg ). Exanple
11 Preparation of internedi ate 2-(4%ah 2-fornyl - phenoxy) -butyric acid
nmet hyl ester

M.W 601.53 C30H27CLFN,04S

10 A mixture of chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-
ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione
(300 mg, 0.52 mmol ) prepared in Example 6 and P,Ss (227 mg, 1.02 mmol ) in THF ( 3 mL )
was heated at 40 °C for 2h, and then diluted with toluene (20 mL ). The mixture was
concentrated in vacuo and the residue was washed with DCM twice. The DCM solution was

15 collected and purified by flash column chromatography to give the title compound as white solid
(260 mg ).

Example 11

Preparation of intermediate 2-(4-chloro-2-formyl-phenoxy)-butyric acid methyl ester

RS

20 M.W 256.69 C;2H;3ClO4
A mixture of 5-chloro-2-hydroxy-benzaldehyde (156 g, 1 mol), 2-bromo-butyric acid methyl
ester (271 g, 1.5 mol), KI (2 g, 0.012 mol) and K,COs (276 g, 2 mol) in DMF (500 mL) was

heated at 130 °C for 2 h. After cooled to room temperature, the mixture was concentrated. The



20M W 256. 69 C12H13C104 A m xture of 5-chloro-2-hydroxy-benzal dehyde (156
g, 1 nol), 2-brono-butyric acid nethyl ester (271 g, 1.5 nmol), K@ (2 g,

0. 012 nolwoand/KBMIEB (276 g, 2 nmol) in DMF (500 m.) wagChaEeb@d/08313430 C
for 2 h. After cooled to roomtenperature, the m xture was concentrat ed.
The WD 2010/ 121995PCT/ EP2010/ 055139 20~ resi due was partitioned between
Et OAc and water. The organic | ayer was washed with water, brine, dried over
anhydr eesduNaZEPhriatisthed OoeRh Ba0Ad ah® watey ETHN @ gdrdit la@elcwmépwmﬁd w2Ov g e,
Exanpl e 12 S5Preparation of internediate of 2-(4-chloro -2- (1] di o xo

| an- 2- Pring, %@H&Vﬁwnhbfdlt% N2 %ndr@pﬁwra&‘éitterglveWW@@@mm@M?ﬂ 2105 A

m xture of 2-(4-chloro-2-fornyl-phenoxy)-butyric acid nethyl ester (50 g,
0.195 nol), 10 ethylene glycol (89 ni, 1.56 nol) and p-tol uenesul fonic acid
(2.8 g, 16.5 mmol) in toluene (400 EXa)mphsinefluxed with a Dean-Stark trap
attaceh \ Af h

w t Y wat - et 5 ' GOV CHHTY NotZ

concentr at ed to g| ve the t|tIe conpourggte@s a Ilght yel I ow oi | (40 g)
15Exanpl e 13 Preparation of internedi ate of

2-(4-chloro-2-[1, 3] di oxol an- 2-yl - plengxy) - 2-et hyl -butyric acid nethyl ester
M W 328. 80 Cl6H21C105 ?K ?

(0)

M.W 300.74 C4H;7ClOs
A mixture of 2-(4-chloro-2-formyl-phenoxy)-butyric acid methyl ester (50 g, 0.195 mol),

10  ethylene glycol (89 mL, 1.56 mol) and p-toluenesulfonic acid (2.8 g, 16.5 mmol) in toluene (400
mL) was refluxed with a Dean-Stark trap attacehd to remove the water. After 3 h, the reaction
was cooled and washed with water,saturated NaHCOs and water, dried over anhydrous Na,;SO4

and concentrated to give the title compound as a light yellow oil (40 g).

15 Example 13

Preparation of intermediate of 2-(4-chloro-2-[1.3]dioxolan-2-yl-phenoxy)-2-ethyl-butyric acid

methyl ester

DS

o)

(0)

M.W 328.80 C;sH21ClOs
20  Lithium bis(trimethylsilyl)amide (60 mL, 60 mmol, 1 M in THF) was slowly added to a solution

of 2-(4-chloro-2-[1,3]dioxolan-2-yl-phenoxy)-butyric acid methyl ester (15 g, 50 mmol) in
anhydrous THF (150 mL) at -78 °C. After the mixture was stirred for 15 min, iodoethane (9.3 g,
60 mmol) was added. The mixture was allowed to warm to room temperature and stirred for 2 h.
Then the mixture was diluted with ethyl acetate, washed with a saturated aqueous solution of

25 NH4CI, dried over anhydrous Na,SO4 and concentrated to give the crude product as a oil (16 g).



20 Lithiumbis(trinethylsilyl)amde (60 nL, 60 mmol, 1 Min THF) was slowy
added to a solution of 2-(4-chloro-2-[1, 3]dioxol an-2-yl -phenoxy)-butyric
acid net wb 20199615 g, 50 mMml ) in anhydrous THF (150PGIL)EPa100FB3IL. After
the m xture was stirred for 15 mn, iodoethane (9.3 g, 60 mvol) was added.
The mixture was allowed to warmto roc#&ltenperature and stirred for 2 h.
Then the m xture was diluted with ethyl acetate, washed with a saturated
aqueous sol ution of 25 NHACL, driedEguMepleaghydrous Na2504 and concentr at ed
to give_the crude product as a il (16 g). . WO 2010/ 121995PCT/ EP2010/ 055139
-21- Exg;ﬁg'a_rétlgq0ﬁm%@@@@&g@w@mggh@pxv)-2-ethvl-butvrlc acid methyl ester

2- (4-chl oro-2-fornyl - phenoxy) - 2-et hyl -butyric acid nmethyl ester M W284.74
Cl4H17C104 5 A solution of

2-(4-chloro-2-[1, 3] di oxol an- 2-yl - Yy~ 2-ethyl -butyric acid nethyl ester
(16 g, 48.8 mmol) in trifluoroacetic afyd (20 nL) was stirred at room
tenperature for 3 h. Then the m'xture xeyicentrated and the residue was

partitioned between Et 0Ac and water. organi c | ayer was washed with
INNaOH sol ution, water, dried over anhydrous Na2SO4 and concentrated to
give the title conmpound (13 g). 10 Exarmgl e 15 Preparation of internediate
E/ Z- 2-[ 4- chl or 0- 2- (6- chl or 0- 2- ox0- 1, 2-di hydro-i ndol-3- |ideneneth 1)-
henoxyl -2-ethyl-butyric acid MeWh$4 &t erHi B W 434. 32 C22H21C12N04 To
t he Jm »k spletiaf of2-thildeweXd hilbliaxo{a®-3 ygpheox)-2mathly)-batric acid methyl ester (16 g,

2- (4-chloqr 0- 2+.f.0r nyl - phenoxy.),-2s hyl - butyric acid neth t 3 g,
a5.5 i LPRRBE0 mie Mol Y PeRtarnd i or 3l The! 3% 0
dr opw seixtufi@asitodcthiteatv@snd teResiRatved pattititleChétec? EFOAAEWaeeORd t0 room
tenperature, the mxture was filtered and the precipitate was coll ected,
dried tosgagiic/leyertyeas washed with /N NaOH solution, water, dried over anhydrous Na,SO, and
concentrated to give the title compound (13 g).
10
Example 15

Preparation of intermediate E/Z-2-[4-chloro-2-(6-chloro-2-0x0-1,2-dihydro-indol-3-

vlidenemethyD)-phenoxy]-2-ethyl-butyric acid methyl ester

AN

15 M.W 43432 Cx;H1CLNO4
To the mixture of 6-chlorooxindole (8.3 g, 49.7 mmol) and 2-(4-chloro-2-formyl-phenoxy)-2-
ethyl-butyric acid methyl ester (13 g, 45.8 mmol) in methanol (200 mL) was added pyrrolidine
(4.1 mL, 49.7 mmol) dropwise. The mixture was then heated at 70 °C for 2 h. After cooled to
room temperature, the mixture was filtered and the precipitate was collected, dried to give the

20 title compound as a yellow solid (15.5 g).

Example 16

Preparation of intermediate E/Z-3-[5-chloro-2-(1-ethyl-1-methoxvycarbonyl-propoxy)-

benzylidene]-6-chloro-2-0x0-2.3-dihydro-indole-1-carboxvlic acid tert-butyl ester




20 title compound as a yellow solid (15.5 g). Exanple 16 Preparation of
internmedi ate E/ Z-3-[5-chl oro-2-(1-ethyl-I-nmethoxycarbonyl - propoxy) -

benzyl i dewe208y/12IM96r 0- 2- 0x0- 2, 3- di hydr o-i ndol e-| - car box PCirEPaciods318y t - but yl
ester WO 2010/ 121995PCT/ EP2010/ 055139 -22- M W 534.44C27H29C12N06 To a
sol uti on of -22-

E/ Z- 2-[ 4- chl or 0- 2- (6- chl or 0- 2- ox0- 1, 2- di hydro-i ndol- 3-yl i denenet hyl ) -
phenoxy] - 2-et hyl -butyric acid nethyl est (15.5 g, 36 nmol) in

di chl oronet hane (200 nlL) at 5 roomteﬁ‘g ayure was added

di-tert-butyl -di carbonate (8.6 g, 39 mml [;\followed by the addition of
4-di met hyl am nopyridine (0.4 g, 3.3 myz After the reaction m xture was
stirred at roomtenperature for 1 h, ¢ solution was washed with 1 M HCl
and brine tw ce, dried over anhydrods
title conpound as a yellow solid (15 g
internmediate racemc (2'S, 3S, 0
4'R)-6-chl oro-4'-[5-chl oro-2-(1-etpy sl hoxycar bonyl - propoxy) - phenyl] - 2" -
(5-fluoro-2-nmethyl -phenyl) spirof i ndol s pi peridine]-2,6" (1H)-di one
15M W 613.52C321131 d 2F1\ 1205 A mi xt urﬁ 0

E/ Z- 3-[ 5- chl or 0- 2- (1- net hoxycar bonyl-1-e | - pr opoxy) - benzyl i dene] - 6-chl oro
-2- 0xo0-2, 3-di hydro-indol e-l-carboxylic”actid tert-butyl ester (7.6 g, 15
mmol ) and 1-(5-fluoro-2-

met hyl - pheny1) - 3-tri net hyl si M/ggqﬁﬁ M7a- 927;2%%%9%% (60 mmol ) prepared in

Exanpl eroa dolutionl oreme-2 [466h16de-I-(Aats oﬂ&e@-b%‘-l@tdlﬁ%@lﬁ&m-ﬁﬁﬂhde%ﬂe@@ncent rated
in vacuo. To the residue was 20 added ﬁé) 50" nL and TFA (20 niL g and

t he redbenaxydr2ssindtbugyiionssd methyt estierd i 5.p goae morgdbmatichleromsthash (2Qthak) at
concent LAt edn HathAHDs 2Rl bt ONEA-RELNSER: &Y 3 AGELA! B180Ld A e &fition

of 4-dimethylaminopyridine (0.4 g, 3.3 mmol). After the reaction mixture was stirred at room
temperature for 1 h, the solution was washed with 1 M HCl and brine twice, dried over

anhydrous Na,SO4 and concentrated to give the title compound as a yellow solid (15 g ).

10 Example 17
Preparation of intermediate racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-ethyl-1-

methoxycarbonyl-propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-
piperidine]-2.6’(1H)-dione

15 M.W. 613.52 C3,H31CLFN,Os
A mixture of E/Z-3-[5-chloro-2-(1-methoxycarbonyl-1-ethyl-propoxy)-benzylidene]-6-chloro-2-
0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester (7.6 g, 15 mmol) and 1-(5-fluoro-2-
methyl-phenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene (60 mmol) prepared in Example 4 in
toluene ( 60 mL ) was heated at 60 °C for 3h, and concentrated in vacuo. To the residue was

20 added DCM ( 50 mL ) and TFA (20 mL ), and the resulting solution was stirred at room

temperature for 3h, then concentrated in vacuo, partitioned between ethyl acetate and diluted



WO 2010/ 121995PCT/ EP2010/ 055139 -23- aqueous NaOH sol ution. The organic

| ayer was washed with water, dried over anhydrous Na2SO4, and concentrat ed.

The resi dwo 20ms12p95i fi ed by flash col umm chronat ogr aphy PCo/ERRae/053189ti tl e

conpound as white solid (2.2 g). mz (MH)': 613 5 Exanple 18 Preparation

of internediate racemc (2'S, 3S, -23-

4'R)-6-chl oro-4'-[5-chl oro-2-(1-ethyl -l hydroxycarbonyl - pr opoxy) - pheny1] -2' -

(5- f1 uagGeods RRIOH bolpti@n Tihp os@infcolhydi-vwa3dalskeBwithwaedt] dhisdalveRaiy(ddds- di one

10 MW 599.49C311129C12FN205 A nlxture of racemc (2'S, 3S, 4

'R) - 6- ¢¥R3Po and concepisateh) Hregesidyerwas piyifiad byglash clpgn ¢ omatography to give the

ar bonylpi.Q uor o- 2- net hyl - phenyl)

splro[éﬁL gﬁﬁﬁmpﬁﬁﬁyégyégﬁgéﬁ%% 2,6 (1H) - dione (200 ng, 0.33 mmol),

Li OH. H29z (®®+Hhg; 618 16 nmmol ), H20 (2 nl) and nethanol (20 nl) 15 was

refluxed for 2 h. After cooled to roomtenperature, the solution was

concentrated and the residue was acidified to "pH' 2-3 by addition of

concentrated HCl solution. The precgpjhgfeqgWas collected by filtration to

give the title conpound as a white solid (57 ng). mz (MtH)': 599 20Exanpl e
Piepara nediatet racq -; €PiSc 38.21°R)-63%]oro-4"-[5-chloro-2-(1-ethyl-1-

yt=pheny1l)

- spi ro[ 34 i ndol e-3, 3' - pl perldm@@ﬂld@emélmmo@ee WO

2010/ 121995PCT/ EP2010/ 055139

10
M.W. 599.49 C31H20CLFN,O5

A mixture of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-ethyl-1-methoxycarbonyl-

propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6°(1H)-

dione (200 mg, 0.33 mmol), LiOH.H,0 (69 mg, 1.16 mmol), H,O (2 mL) and methanol (20 mL)
15 was refluxed for 2 h. After cooled to room temperature, the solution was concentrated and the

residue was acidified to “pH” 2-3 by addition of concentrated HCI solution. The precipitate was

collected by filtration to give the title compound as a white solid (57 mg).

m/z (M+H)": 599

20 Example 19
Preparation of intermediate racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-ethyl-1-

methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-spiro[3H-
indole-3.3 -piperidine]-2.6’(1H)-dione




-24- M W676. 60 C32H32C12FN306S A solution of racemc (2'S, 3S, 4
"R)-6-chloro-4 ' - [5-chloro-2-(1-ethyl-I-hydroxycarbonyl -

pr opoxy) -Wwohenli21®s- ( 5- f | uor o- 2- et hyl - phenyl ) PCT/EP2010/055139
spiro[3Hindole-3,3 -piperidine]-2,6" (1H)- 5 dione (30 ng, 0.05 mmol) and
CDI (20 ng, 0.12 mmol) in DWF (1 nm.) w4 heated at 60 C for 2 h. Then to
this solution was added a m xture of nethanesul fonam de (28 ng, 0.3 nmol)
and NaH (12 ng, 60% 0.3 mml) in pPVF (1 nL), which had been stirred for 2
h at roomtenperature. After thegegsulting m xture was stirred at room

tenperature for 1 h, it was poured N wat er and the aqueous sol ution was
acidified to "pH' 1-2 by addition concentrated HCl1 10 solution. The
aqueous phase was extracted with tyw ce, The conbi ned organi ¢ phases

were dried over anhydrous Na2504,

crated and the residue was purified
®~ J a white solid (10 ng) m z

(MtH) ' : 676 15Exanpl e 20 PreparGt’ qgF edi ate racemc (2'S, 3S,

4'R)-1-acetyl-6-chloro-4"-[5-chlord
met hanesul f onyl ami no- 1, 1- di et hy1CP- 6%o- Yt hoxy}- phenyl ] - 2' - (5- f | uor o- 2- met hy
| - phenyl)- spiro[3Hindole-3,3 -piperidine]- 2,6 (1H)-dione 20M W 718. 63
C34H34C12FN3075 WO 2010/ 121995%@2@&3@@551@@6325 At roomterrperature
to a mxture of racemc (2'S chl oro- 2

met handss R aswe (28, 35’ Rgrﬁ @lqsszd* ééﬁbgaw%ﬂa@ﬁwijl -pdgqyeriBonyl- (5-f1 uor
o 2 me i 27> i 40 ng,
PR EPACRY P GOt Gy B BESHERATE D Tk T PSR Qe
DI\/AFS ( Hibrreg 30 Engd8.05minp 1) ahd GIDJ.(26 mif 0 4R ntirhel) in EMH el A was heatedatfer’CXoh,
t he sol hed b SN HC1 sol ution t d over anh dr.ous
2508 hd P UG T od, e s MR e H’S‘f%f PEere 0ol wr) and
chr omategs aRhYe tao8 Ve ridtd) hiUE (¢ POWRELHAS d Bttt ReasBl b & o AR0h M) -
temperature. After the resulting mixture was stirred at room temperature for 1 h, it was poured
into water and the aqueous solution was acidified to “pH” 1-2 by addition of concentrated HCI
10  solution. The aqueous phase was extracted with EtOAc twice, The combined organic phases
were dried over anhydrous Na,SO4, concentrated and the residue was purified by flash column to
give the title compound as a white solid (10 mg).

m/z (M+H)": 676

15 Example 20
Preparation of intermediate racemic (2°S, 3S, 4’R)-1-acetyl-6-chloro-4’-[5-chloro-2-(2-

methanesulfonylamino-1,1-diethyl-2-0x0-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-
spiro[3H-indole-3,3’-piperidine]- 2.6’(1H)-dione

20 M.W. 718.63 C34H34CLFN3O4S



Exanpl e 21 10Preparation of internediate chiral (2'S, 3S,
4'R)-1-acetyl-6-chloro-4"-[5-chloro-2-(1-ethyl-1-

met haneswbanwl/am9socar bonyl - propoxy) - phenyl ] - 2' - ( 5- f | ueCoAEP20m01083189 pheny 1)
- spiro[3H indole-3,3 -piperidine]-2,6" (1H) -dione 9 HCO05--NC d
MW 718. 63 C34H34C12FN3075 15 Separ at-2dbn of the two enantionmers from
racemc (2'S, 3S, 4'R)-1-acetyl-6-chloro-4'-[5-chloro-2-

(1- et hylt-rbormeéhpdresitd, icomnhﬁmertsfrs@h’ﬁows moqpn) w)[smhmwzl(z 2' -

-fl uoro- 2- mthéﬁ‘d@éﬁ -. spiro[ 3Hi ndol e peridin (hKH)-dione

(50 gy oot )it - 210 areehay) phaso becbRI-AI- Y Bidso-Z3e

'R)-1-

me% hangjsu f 6%@1 i}gn%{ﬁ{é%oe%? gonyllﬂéld% Qrf(ﬁﬂ(&oﬁ@zié“g%of I uooo) aéld 9 yl - phenyl)

- s pi r ahByd2Blci(DYl ﬁigeé):%ﬁnnp]l) pleDCM (2] mP) 6/af Addeddd AP @O nag, WHI mmblsﬂcdwl§115
54 @ﬂe& t%qt%txgr,liregvaé ﬁ}ﬂg% fog 2 2 glllae(r:e @iogtvléa%?vig L?ca]gyjﬁf?\}elglbﬁsoﬁut?om tgvallcle ShrzleciQ ’

25”‘3" h%‘%&%ﬂh@@ﬂ%k MS@Pﬁfd%ﬂé’én’tﬁfe‘ap@Ké’Qesﬂﬂ@ Qbék buﬁﬁecﬁ@y ﬂbéﬁ‘l*ofﬁm%l met hyl - pheny
1)- spiro[3H indole-3,3 -piperidine]-2,6" (1H)-dione

2010/ 12@@@&1&%@@&'@% 1i8¢ compound as a white solid (450 mg).

Example 21
10 Preparation of intermediate chiral (2°S, 3S, 4’R)-1-acetyl-6-chloro-4’-[5-chloro-2-(1-cthyl-1-

methanesulfonylaminocarbonyl-propoxv)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)- spiro[3H-
indole-3.3 -piperidine]-2.6’(1H)-dione

M.W. 718.63 C34H34CLFN;0O5S

15  Separation of the two enantiomers from racemic (2’S, 3S, 4’R)-1-acetyl-6-chloro-4’-[ 5-chloro-2-
(1-ethyl-1-methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-
spiro[3H-indole-3,3 -piperidine]-2,6’(1H)-dione (50 mg), was conducted by chiral SFC to
provide chiral (2°S, 3S, 4’R)-1-acetyl-6-chloro-4’-[5-chloro-2-(1-ethyl-1-
methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)- spiro[3H-

20 indole-3,3’-piperidine]-2,6’(1H)-dione as a white solid (15 mg).
m/z (M+H)": 718

Example 22
Preparation of intermediate chiral (2°R, 3R, 4°S)-1-acetyl-6-chloro-4’-[5-chloro-2-(1-ethyl-1-

25 methanesulfonylaminocarbonyl-propoxv)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)- spiro[3H-
indole-3.3 -piperidine]-2.6’(1H)-dione




MW 718.63 C34H34C12FN307S In the SFC chiral separation of the two
enantioners fromracemc (2'S, 3S, 4R - 1-acetyl-6- chloro-4 "' - [5

- chl or o- 2wQ2emrayd951 - net hanesul f o nyl am no car bonyl - pr opoTPReIpIEIIPY | - 2
-(5 - fluoro - 5 2-nethyl -phenyl) -

spi ro[ 3Hi ndol e- 3, 3' - pi peri dine] -2, 6' (-2#4) - di one (50 ny) in Exanple 21,
chiral (2 'R 3R 4' S)-1-acetyl-6-chloro -4 "' - [5 -chloro -2-(1-ethyl-1-
nmet hane sul fo nylam no ¢ arbonyl -pr@oo xy)-p henyl] -2' -(5
-fluoro-2-nethyl-p henyl)- spiro | Lﬁdol e-3,3" -piperidine]-2,6" (1H)-dione
was obtained as a white solid (17 hg) ° z (MtH)': 718 10 Exanple 23
Preparation of internediate chiral (2.5 3S,
4'R)-1-acetyl-6-chloro-4'-[5-chl oro-
met hanesul f onyl am no- 1, 1-di et hyl- 2- g
| - phenyl)-6'- thioxo spiro[3Hindolk
734.7 C34H34C12FN30652 A mixture @ :
4'R)-1-acetyl-6-chloro-4"-[5-chl oro- Aan€sul f onyl am nol, 1-di et hyl- 2-
oxo- et hoxy) - pheny1] - 2' - (5- f | uor o- 2Che - spiro[3Hindol e-3, 3" -

pi peridine]- 2,6 (1H)-dione ( 50 ng, O. T ) and Lawesson's Reagent (
56 ng, 0.126 mmol ) 20 in toluene ( 5 nL ) was heated at 125 C for 1.5 h.
The mi xture was purified by MWsRAI® 6B ubnkiCldmedagr aphy to give the title

conpou qg tﬁaesSﬁIg' icﬁi?al %gpl airagiogl o]f?hergvo) e'nant\llg%nezrg Jfroolrnll%%egnglgtlzzg:lg, ';E,Zg ’18{ ?—%ge 9196 -2

chloro-4’-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-fluoro-

phenyl] -2'-(5-fluoro-2-nethy
i di ne] - 2(1H)-one 15 M W

5 2-methyl-phenyl)- spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione (50 mg) in Example 21,
chiral (2R, 3R, 4’S)-1-acetyl-6-chloro-4’-[5-chloro-2-(1-cthyl-1-
methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)- spiro[3H-
indole-3,3’-piperidine]-2,6’(1H)-dione was obtained as a white solid (17 mg) .

m/z (M+H)": 718

10
Example 23
Preparation of intermediate chiral (2°S, 3S, 4’R)-1-acetyl-6-chloro-4’-[5-chloro-2-(2-
methanesulfonylamino-1,1-diethyl-2-ox0-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-
thioxo spiro[3H-indole-3.3 -piperidine]- 2(1H)-one
15

M.W 7347 Cs4H34CLFN3O6S;
A mixture of chiral (2°S, 3S, 4’R)-1-acetyl-6-chloro-4’-[5-chloro-2-(2-methanesulfonylamino-
1,1-diethyl-2-oxo0-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)- spiro[3H-indole-3,3’-
piperidine]- 2,6’(1H)-dione ( 50 mg, 0.07 mmol ) and Lawesson’s Reagent ( 56 mg, 0.126 mmol )
20 intoluene ( 5 mL ) was heated at 125 °C for 1.5 h. The mixture was purified by flash column
chromatography to give the title compound as white solid ( 15 mg ).



Exanpl e 24 Preparation of chiral (2'S, 3S, 4'R)-6-chloro-4"-[5-chloro-2-
2- met hanesul fon | am no-1 1- diethyl-2-o0xo0-ethoxy)-phenyl]-

- (5-f | vwoae/mmeRyl - phenyl) - 6' -thi oxo spiro [ 3H i ndolP€T&P30104055139
5pi peridi ne] -2(1H)-one M W 692. 66 C3§H32012FN30582 A m xture of chiral
(2'S, 3S, -27-
4'R) - 1-acetyl-6-chl oro-4'-[5-chl oro-2-(2-nethanesul fonyl am nol, 1-di et hyl- 2-
0xo0- et hoxy) - pheny1] - 2' - (5-fl uoro- 2- et hyl - phenyl)-6' -t hi oxo spiro
[3Hindole- 10 3,3 -piperidine]- 2(1H) -one ( 45 ng ) and K2CO3 ( 30 ng ) in

nmet hanol (2 mL) was stirred at roonk¥ rrature for 15 mn, and then the
m xture s, Baihidf! RleﬁQz%eE@@PR) %tmmazp% %hﬁr@@d(f'{ﬂeHaﬁé’suﬁSH\ﬂQfﬁﬁlo'ﬂE%-
solution.” The organi c ayer was washed With Drine, ed over anhydrous

Na2504 d@dn&éMma&thO@helmvlb Z’hé—ﬂuotd é—mmlmdmlnnnl\fl?&% Whloke spiod [BH-i63&le1303°) .
5arrple 25 Preparation of interne 3cl%|ral (2'S, 3S,

4 R)X 6- chl oro-4' - [ 5- chl or o- 2- ( 1 PR me (1H)-onc
met hanesul f onyl am nocar bonyl - propoxy) - phenyl ] - 2' 45-f | uor o- 2- net hyl - pheny1) -
spiro [3H indole-3,3 '-piperidi ]J=|2 6' (1H)-di one 20M W 676. 60
C32H32C12FN3065 Separ ati on of tma;‘t'ﬁpenantl oners fromracemc (2'S, 3S,

S

- )

4'R)-4"-[5-chloro-2- (2- nethane onylamno - 1, 1 -diethyl-2-0 xo

-etho xy)-phenyl] -6-chloro -2 |l ugro -2-nethyl- WO

2010/ 121995PCT/ EP2010/ 055139 - 28- {
i i i @ b1 - MM (1H) - dione (12 g), was

{8 / S, 3§, 4 ' R-4"' - [5

conducted by chiral SFC to prowlde e
-chloro -2- (2-methane sulfo nylam “diethyl-2-0 xo - etho
xy)-phenyl] -6-chloro -2 ' -(5 -¢l B ¥l -p henyl)-sp iro [3 Hindo
le-3 ,3 " -piperidine] - 2,6'"(1H)-dione as a white solid (5 g). 5 nmz
(M:H) ' 676 M.W 692.66 C3,H3,CLFN3OsS,

A mixture of chiral (2°S, 3S, 4’R)-1-acetyl-6-chloro-4’-[5-chloro-2-(2-methanesulfonylamino-
1,1-diethyl-2-oxo0-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-
10 3,3 -piperidine]- 2(1H)-one ( 45 mg ) and K,CO;3 ( 30 mg ) in methanol (2 mL) was stirred at
room temperature for 15 min, and then the mixture was partitioned between ethyl acetate and
diluted aqueous HCI solution. The organic layer was washed with brine, dried over anhydrous

Na,SOy4, concentrated to give the title compound as white solid (35 mg ).

15 Example 25
Preparation of intermediate chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-ethyl-1-

methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-spiro[3H-
indole-3.3 -piperidine]-2.6’(1H)-dione

20 M.W 676.60 C3;H3,CLFN3O6S
Separation of the two enantiomers from racemic (2’S, 3S, 4’R)-4’-[5-chloro-2- (2-

methanesulfonylamino-1, 1-diethyl-2-oxo-ethoxy)-phenyl]-6-chloro-2’-(5-fluoro-2-methyl-



Exanpl e 26 Preparation of internediate chiral (2'R 3R

4'S)-4"-[5-chl oro-2- 2-nethanesul fon |Iamno-1 1-

di et hyl- 2woxotoeii9xy) - phenyl] - 6- chl or o- 2' - (5- f | uor o- 2- meCEP2@lAR313Y - Spi ro
[3Hindol e-3 10piperidine]-2,6"(1H-dione \A o=s, N MWG676.60
C32H32C12FN3065 I n the SFC chiral sepak&tion of the two enantioners from
racemc (2'S, 3S, 4 R -4'-[5-chloro-2-

( 2- met rpa&eﬁ)ihﬁlﬁmﬂaﬁﬂm@&la Jmsﬁrﬁmyjz 62(1(}{90&161&&1@&)@) -wheddyidjct&d B@bmﬁmszc t65- f |

uor o- 2- net hyl - E ny piro[ 3Hindo Perldl neé (1H) - di one
(12 g) Pif%W@(%{fH*iﬂl é2 535, é‘tﬂ)i)ré [ hlego-Zp2- raet@neaulfﬂ[na 2NNy - Lethyl 2-0x0-

2- I 6-, -2' -
(511 uor 3 AR ohBR 25 G s ey RS S 3 P RO i one

vvas obt2z6’ OIGHJ) aeneaawmwhﬂae sdldi(@ g)5 g). 20Exanpl e 27 Preparation of chiral
3 j& 7c | oro-4'- 5-chloro-2- 2-nethanesulfon lamno-1 1 -

d| ethy /5 (Y ket y) -phenyl ]- 2'-(5-fluoro-2-nethyl-phenyl)- 6'-thioxo

spiro[ 3H i ndol e-3,3 - piperidine]-2(1H)-one WO

2010/ 121995PCT/ EP2010/ 055139 -29- M W 692. 66 C32H32C12FN305S2 A mi xture of

chiral (2'R 3R 4'S)-4'-[5- chI or o- Example26

(2- methﬁnesu I : .d

ethoxy)- S Z 3 ==3, 3'
- pl perl ddl@tﬂ}/l‘ 25x&eﬁlo&$r%h&lyqr@cﬁ18ﬂpz n@ ﬂ&b@ 2DMQt|hVDLDl@éﬁQDF§3§5[3(H iln'él@leniﬂa’ 0.6

) was heated at 60C for ITh, and then diluted wth toluene ( 20 nL ).
The1Q'n xture was concentrated i pipeadinel-2Ad!Hhdionesi due

M.W 676.60 C3;H3,CLFN3O6S
In the SFC chiral separation of the two enantiomers from racemic (2’S, 3S, 4’R)-4’-[5-chloro-2-
(2-methanesulfonylamino-1,1-diethyl-2-oxo0-cthoxy)-phenyl]-6-chloro-2’-(5-fluoro-2-methyl-
15  phenyl)-spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione (12 g) in Example 25, chiral (2°R, 3R,
4’S)-4’-[ 5-chloro-2- (2-methanesulfonylamino-1,1-diethyl-2-oxo-ethoxy)-phenyl]-6-chloro-2’-
(5-fluoro-2-methyl-phenyl)-spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione was obtained as a
white solid (5 g).

20 Example 27
Preparation of chiral (2’R, 3R, 4’S)-6-chloro-4’-[5-chloro-2- (2-methanesulfonylamino-1,1-

diethyl-2-ox0-ethoxy)-phenyl]- 2°-(5-fluoro-2-methyl-phenyl)- 6’-thioxo spiro[3H-indole-3.3’-

piperidine]-2(1H)-one




was washed wth DCM for 2 tinmes. The DCM sol uti on was col |l ected and
purified by flash colum to give the title conmpound as white solid ( 121 ny
). 1O0ExammpbDeof@i2P9épar ati on of internedi ate PCT/EP2010/055139

1- (5-chl oro- 2- et hyl - phenyl) - 3-tri net hyl si | yoxy-2-aza-1, 3- butadiene Cl
MW 281.86 C14H20CINGCSi 15 To dry tetE&hydrofuran (100 nmL) was added 1M
THF solution of LiHMDS (97 mmol, 97 nli) under Ar at room tenperature,

foll owed by the addition of 5-ch|opo-Z-nethyI-benzaldehyde (15 g, 97 mmol).
After the mxture was stirred atgERom tenperature for 1 h, trinmethylsilyl
chloride (12.3 nL, 97 mmol) was aqdd ropw se. Then the tenperature of the
m xture was |owered to O C on a coaling ice bath. To this m xture was added
triethylamne (17.6 nL, 126 mol )~
dropwi se addition of a solution o
di et hyl ether (200 nlL). The cool
stirred at roomtenperature OVt
celite under nitrogen, and filtratég ge rat ed under reduced pressure
to give crude 1-(5-chloro-2-nethgr-p 1)-3-L WO

2010/ 121995PCT/ EP2010/ 055139 -30- trime hylsifyoxy-Z-aza-l,S-butadiene as a
yel | ow gum and used for the V8%t 05t@P i h fyrd her purification. Exanple
29 5Preparation of internediate 6r92C6§mé"‘21?328§?Né§?§2

4' R) - 6-Ahlixaute-of chlrb-(@M, BRY42S 4= [Etdhydre 2= (2-methanesulfonylamino-1,1-dicthyl-2-oxo-

met hoxycar bonyl - propoxy) - phenyl] - 2' - (5-chl or o- 2- met hyl - phenyl) . .

spi r o[ $Hhox halry@yﬁ-@ﬁliﬂﬁ@r?’g€5n%l}qr9-,26mft%wplaﬁndae@plmMHN@Q@.-@? -PBoHdRe 3N205 10

A mxtur _di o

1 25 L8 ShDati8nc,20 me, Ok ol it P 130 ey 0.6 ol wapheated at Q0IC for e o
- 2- oxoend fi@ndiilltedroih wiahe { 20 odr boXld mextarei vehstcontenbrated|in esduerand 2haG8sigue 4. 9
mol ) prepared, in e .16 a . .

T 52 o RIS ma Bt P ahiva s fhe R My robitiopayey <ollssed andpusified dwish (20

Mol ) Bl B 20 B edmpeheatadiab 89 161 haf) 3h, and concentrated in
vacuo . To the residue was added DCM ( 20 nL ") and TFA ( 10 nL ), and the

resulting solution was stirred at room
10 Example 28

0 portion, followed by the
chloride (9 nL, 126 nmol) in
af h renoved, and the m xture was

ure was quickly filtered on

1y,

Preparation of intermediate 1-(5-chloro-2-methyl-phenyl)-3-trimethylsilyoxy-2-aza-1,3-

butadiene

N
i\f

Na

Cl

M.W. 281.86 C;4HCINOSI

15 To dry tetrahydrofuran (100 mL) was added 1M THF solution of LIHMDS (97 mmol, 97 mL)
under Ar at room temperature, followed by the addition of 5-chloro-2-methyl-benzaldehyde (15
g, 97 mmol). After the mixture was stirred at room temperature for 1 h, trimethylsilyl chloride
(12.3 mL, 97 mmol) was added dropwise. Then the temperature of the mixture was lowered to 0
°C on a cooling ice bath. To this mixture was added triethylamine (17.6 mL, 126 mmol) in one

20 portion, followed by the dropwise addition of a solution of acetyl chloride (9 mL, 126 mmol) in
diethyl ether (200 mL). The cooling bath was removed, and the mixture was stirred at room
temperature overnight. The mixture was quickly filtered on celite under nitrogen, and filtrate was

concentrated under reduced pressure to give crude 1-(5-chloro-2-methyl-phenyl)-3-



15 tenperature for 3h, then concentrated, partitioned between ethyl acetate
and di |l uted aqueous NaOH sol ution. The organic | ayer was separated, washed
wi t h wat ewp 2drovied9sver anhydrous Na2504, and concentr at @dT/EPh@o0saBgdue was
purified by flash colum chronmatography to give the title conpound as white
solid (600 ng). mMz (MH)': 629 20 Exadfl e 30 Preparation of internediate
racemc (2'S, 3S,
4' R) - 6tahk0yBildox[-D-aghll GriautZti¢rk- tahyellovipueh sndyesad Banié ngitsRexyijhophimhd - 2" -
(5-chl oro-2- net hyl - phenyl ) spiro[3Hindol e-3 piperidine]-2,6 (1H) di one
WO 2010MHYEIpCT/ EP2010/ 055139 -31- MW 615.95 C31H29C13N205 A ni xt ur e
of racemc (2'S, 3S, 4 'R -6-chloro-4 "' -
[ 5-chl oro-2-(1-ethyl -1 -methoxycarbonyl propoxy) - pheny1] - 2' - (5- chl or o- 2- net hy
I-phenyl) spiro[ 3Hi ndoI e- 3 3' - pi peExzdnpb]ZQZ 6'(1H) - 5 dione (100 ng, 0.159
I : (

, 19. .87
at f ofrcha t10

aqueous sg{eﬂfow&rmﬁl %fdaélxw Slﬁ:n 9 nktchﬂor&z%tﬁ@ﬁbﬁewn saﬂ‘rorgﬂnﬁa&feraaé ed

hydrochl oride acid. "The precipifate was collected by filtration and
purified by Prep-HPLC to give piperidine} 26 bipdiond as a white solid (50 nm).
10 Mz (MtH)': 615 Exanple 31 Preparation of internediate racemc
(2'S, 3S, &4 R)-6-ch| oro-4'-[5-chl oré—Z- (1-ethyl -

met hanesul f onyl am nocar bonyl - prop 9heny1] -2' 45- chl or o- 2- net hyl - phenyl) -
spi r o[ 3H15i ndol e- 3, 3' - pi peri di nej - -di one M W 693. 05

C32H32C13N3065 A sol ution of race 5, 3S, 4 ' R)-6-chloro-4 "' - [5
-chloro -2-(1-hydro xycarbonyl -1 - ¢t hyl progq \xy) - phenyl] -2' -(5 -chloro
-2-nmethyl -p henyl) spiro [3Hindpike ip eridine] -2,6 " (1H)- 20
di one (150 ng, 0.244 mmol) and CDI i 09 mmol) in DM (2 nlL) was

heated at 60 C for 2 h. Then to i oNut i oy was added a m xture of
met hanesul f onani de (231 ng, 2.44 nmol) H"nd Na#! (78 mg, 60% 1.95 nmol) in

DMVF (3 nl), which had been St'Mﬁ%ﬁb ﬁggrq#g%r@?bature for 2 h. After

stirred at roomtenperature for 0R mixture was poured into
wat By aehixture of E/Z-3-[5-chloro-2-(1-methoxycarbonyl-1-ethyl-propoxy)-benzylidene]-6-chloro-2-

0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester (2.63 g, 4.9 mmol) prepared in
Example 16 and 1-(5-chloro-2-methylphenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene (20 mmol)
in toluene (20 mL) washeated at 60 °C for 3h, and concentrated in vacuo. To the residuc was
added DCM (20 mL ) and TFA ( 10 mL ), and the resulting solution was stirred at room

15 temperature for 3h, then concentrated, partitioned between ethyl acetate and diluted aqueous
NaOH solution. The organic layer was separated, washed with water, dried over anhydrous
Na,S0s, and concentrated. The residue was purified by flash column chromatography to give the
title compound as white solid (600 mg).
m/z (M+H)": 629

20

Example 30
Preparation of intermediate racemic (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-cthyl-1-

hydroxycarbonyl-propoxy)-phenyl]-2’-(5-chloro-2-methyl-phenyl) spiro[3H-indole-3,3’-
piperidine]-2.6’(1H)-dione




WO 2010/ 121995PCT/ EP2010/ 055139 -32- acidified to "pH' 2-3 by addition of
aqueous concentrated HCl solution. The m xture was partitioned between

et hyl acevateloanmosat er. The organi c | ayer was separ at e@dCTaARAWISS1aZUEOUS

| ayer was extracted with ethyl acetate twi ce. The conbi ned organic extracts
were dried over anhydrous Na2SO4, concéhtrated and the residue was purified
by flash columm chromatography 5 to give the title conpound as a white
solid (10 ng). mz (MH)': 692 ExingSZ Preparation of internediate
racemc (2'S, 3S, 4'R)-1-acetyl-6-xhl/foro-4'-[5-chloro-2- (1l-ethyl-1-

met hanesul f onyl am nocar bonyl - prop y1] - 2' 45-chl or o- 2- net hyl - pheny1l) -
- di one ,VFI. QA NC d MW
reNHt\o a m xture of racemc (2'S,

5P

735.09 C34H34C13N3075 At roomte
3S, 4 R -6-chloro-4"-[5-chl oro-2¢ (1
met hanesul f onyl am nocar bonyl - pr opox hery 2' 45-chl or o- 2- net hyl - pheny1l) -
spi ro[ 3H 15 indol e-3, 3' - pi peri diche]*2, §' (1H)edi one (400 ngy, 0.58 mml ) and
acetic anhydride (71 ng, 0.69 mmol) in DCM (20 nL) was added DVAP (7 ng,
0.06 mol) slowy. After the MiWtateo9na€: shiClideMdsfor 2 h, the solution was

washed by .0.5N HC1 sol ut.i ice, dri over roys 2504 _an

o eentt i ofrgcrie 45 Rt G ot D b s e L Tae DE R AORT | o
conpou j '§@Ld ] ' bakdipa_Dk’ }
ot By iRy RpMH eSS chfort S0Rcg ) SRR RindsicEY. SRRDRIIAN BE (1)

( 1- €t hylierle-(100 mg, 0.159 mmol), LiOH (19.87 mg, 0.8 mmol), H,O (2 mL) and methanol (3 mL)

et hancaul L TYLRL) ORRLI0TL: PLABOIY PNl B (Sn. 8l R TRE DibeoRbemyY D

solution was acidified to “pH” 1-2 by addition of concentrated hydrochloride acid. The

precipitate was collected by filtration and purified by Prep-HPLC to give the title compound as
a white solid (50 mg).
10 m/z (M+H)": 615

Example 31
Preparation of intermediate racemic (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2- (1-ethyl-1-

methanesulfonylaminocarbonyl-propoxv)-phenyl]-2’-(5-chloro-2-methyl-phenyD)-spiro[ 3H-
15 indole-3.3 -piperidine]-2.6’(1H)-dione

M.W 693.05 CxH3,CN3O6S
A solution of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-hydroxycarbonyl-1-cthyl-
propoxy)-phenyl]-2’-(5-chloro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-
20 dione (150 mg, 0.244 mmol) and CDI (80 mg, 0.49 mmol) in DMF (2 mL) was heated at 60 °C
for 2 h. Then to this solution was added a mixture of methanesulfonamide (231 mg, 2.44 mmol)
and NaH (78 mg, 60%, 1.95 mmol) in DMF (3 mL),which had been stirred at room temperature

for 2 h. After stirred at room temperature for 1 h, the reaction mixture was poured into water and



WD 2010/ 121995PCT/ EP2010/ 055139 -33- MW 735.09 C34H34C13N307S Separati on
of the two enantioners fromracemc (2'S, 3S, 4 R)-

1- acet yl-wochlioones' - [ 5-chloro- 2- (1 -ethyl- 1 -nethameSmEPR@onyi1am no

car bonyl - propo xy)-phenyl] -2'" -(5 -chloro -2-nmethyl-p henyl)-

spi ro[ 3Hi ndol e- 3, 3' - pi peri dine]-2,6' (-(3H) -di one (50 ng) was conducted by
chiral SFC to provide chiral (2'S, 3S, 4 '"R)- 1 -acetyl-6-chloro-4"' - [5

- chl or acidifiddlto-pHNYL3 b}laddltlon of aqueous concentrated HCI solution. The mixture was

met hanesul f on Iam nocar bon pr 0poxy)r phenyl] - 2' 45- chl oro 2- et hyl - phenyl) -
Spi rof Prftiipsre bgween gthylace éfeh@] d_vpatg hﬂyr&ﬂmdye@vaﬁ sqiirated. o9 ithe E(QZPSOWQ) n z

S,M;;_D 1 1%%%?’%% Q?%W(ﬁ%ﬁ%ﬁh?{ %_ggahﬁatéx%lgéj é[fmce &{F%)ﬁlh g‘l?)?%aiﬂ&c oxblabls Herd dridd odR

met hanashnjrdromNa?gﬁﬂmmchnmyéd- piahoreg)dup mﬂpm]iﬁéd by Bashhdodumon Zhroetitvgrapblyeny 1)

- spi i ndol e-3, 3 eri di ne H) - di one 15M W 735. 09
H{M&gwﬁél‘ﬁsnll%c%ﬁ@u@ élw%téﬁﬁel‘éaootﬁé bf the two enantioners from racenic

(2 S, 39 Mﬁ;l+16@cety1 6-chloro4 ' - [5 -chloro -2- ( 1 -ethyl- 1

- met hanesulfo nyI am no c¢ arbonyl - propo xy)-phenyl] -2' -(5 -chloro -2-

met hyl - phenyl) - spi ro[3H-| ndol e- 3, 3' Eignlppleﬁdl ne]-2,6"' (1H) -dione (50 ng) in

-E)éﬁlnglrgsa A6 8@ '-% ?&91 ?5 cﬁ‘laro 5. {1 2sthyl-1-

€ ter] aget

pr opoxy) n{é}flﬁwilﬂlfoﬁv ﬁﬁn&mw@hw &oﬁ@imﬂheﬂxh@w@ ciRlpo- @Ir&'rhsll%@ﬂnﬂ‘r Spifb[3ML per id
ine]-2,6"(1H) - dione was obtained as a white solid (15 ng). mlz (MtH)': 734
VO P10/ 121995PCT/ EP2010/ 058e3e3.3 3piperisineisl.6'(BiE)-dione

M.W. 735.09 C34H34CI:N505S
At room temperature, to a mixture of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2- (1-ethyl-1-
methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-chloro-2-methyl-phenyl)-spiro[ 3H-

15 indole-3,3’-piperidine]-2,6’(1H)-dione (400 mg, 0.58 mmol) and acetic anhydride (71 mg, 0.69
mmol) in DCM (20 mL) was added DMAP (7 mg, 0.06 mmol) slowly. After the mixture was
stirred for 2 h, the solution was washed by 0.5V HCI solution twice, dried over anhydrous
Na,SO,4 and concentrated. The residue was purified by Prep-HPLC to give the title compound as
a white solid (100 mg).

20

Example 33
Preparation of intermediate chiral (2°S, 3S, 4’R)-1-acetyl-6-chloro-4’-[5-chloro-2- (1-ethyl-1-

methanesulfonylaminocarbonyl-propoxv)-phenyl]-2’-(5-chloro-2-methyl-phenyD)-spiro[ 3H-
indole-3.3 -piperidine]-2.6’(1H)-dione




Preparation of chiral (2'S, 35, 4'R)-6-chloro-4"-[5-chloro-2-

2- met hanesul fon | am no-1 1-

di et hyl- 2woxotoei2iwzy) - phenyl] - 2' - (5- chl or o- 2- net hyl - phe R¢T)EPG0100KF16%X O
spiro[ 3H i ndol e-3 5pi peri di ne]-2(1H)-one M W 709. 12 C32H32C13N305S2 A

m xture of chiral (2'S, 3S, -33-

4'R) - 1-acetyl-6-chloro-2'-(5-chl oro-2-net hyl - phenyl)-4'-[5-chl oro2-(2-netha
nesul f onyl am no-1, 1-di et hyl- 2- oxoﬂethoxy) phenyl] - spiro[ 3Hindole-3,3 - 10
pi peridine]- 2,6' (1H) -dione ( 302 H 0.04 mml ) and P255 ( 26 ng, 0.12
mmol ) in THF ( 2 nm ) was stir Poom t enper at ure overni ght, then
diluted with toluene ( 10 niL ). esultant m xture was concentrated and
washed with DCM for two tines. The ] M uti on was coll ected and purified
by flash colum chront ography. The as then stirred with K2CO3 ( 20
mg ) in MeOH for 15 mn, and then-pa bet ween et hyl acetate and
diluted HCL 15 solution. The ordani washed with brine, dried
over anhydrous Na2504 and concentra EFB € the title product as white
solid ( 25 nmg ). Exanple 36 Preﬁgratlogggj i ncer nedi ate

2- (4-chl or o- 2-f or nyl - phenoxy) - pent anoi ® d ethyl ester 20 M W 284. 74
Cl4H17C104 A m xture of 5-chl oro-2-hydroxy-benzal dehyde (15 g, 0.1 nol),

2- br ono- pent anoi ¢ aci d et hyl M3Y.e35(027 (g4 Qcksbﬂﬁi) and K2CO8 (27 g, 0.2

To1hs 1 eou e ReE e PRRDSE R vaile Co80TS 3 R 188 h-bashiore 4 hlopor,

m xt ur e- \(vasth@pmrrﬁahaﬂamfdt@ta@[m@dadadnlyepﬁxpue;a)L@enta@se,(mmoqu:rﬂétﬁyi pHchiil)-Et OAC
thrice. The conbined org anlcﬁghas were washed with water and brine, dried

over> anhjlPbundnlsBsbminsridipdnee i ationc (Sthagt was erdusiad bpahiraliSEQ oy f1 ash
col um 1 Qi@ Wfiral PRS! A4 48R £ PIRAYNEL AR RG4S P3-ORIbRSS. Qldih124 9) -

methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-chloro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3’-piperidine]-2,6’(1H)-dione as a white solid (15 mg) m/z (M+H)": 734

10 Example 34
Preparation of intermediate chiral (2°R, 3R, 4°S)-1-acetyl-6-chloro-4’-[5-chloro-2- (1-ethyl-1-

methanesulfonylaminocarbonyl-propoxv)-phenyl]-2’-(5-chloro-2-methyl-phenyD)-spiro[ 3H-
indole-3.3 -piperidine]-2.6’(1H)-dione

gt

0*°™N

ClI

15 M.W. 735.09 Cz4H34CLN3O4S
In SFC chiral separation of the two enantiomers from racemic (2’S, 3S, 4’R)-1-acetyl-6-chloro-
4’-[5-chloro-2- (1-ethyl-1-methanesulfonylaminocarbonyl-propoxy)-phenyl]-2’-(5-chloro-2-
methyl-phenyl)-spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione (50 mg) in Example 33, chiral
(2°R, 3R, 4’S)-1-acetyl-6-chloro-4’-[ 5-chloro-2- (1-ethyl-1-methanesulfonylaminocarbonyl-

20 propoxy)-phenyl]-2’-(5-chloro-2-methyl-phenyl)-spiro[ 3H-indole-3,3’-piperidine]-2,6’(1H)-
dione was obtained as a white solid (15 mg). m/z (M+H)": 734



5 Exanpl e 37 Preparation of internediate
2-(4-chloro-2-[1, 3] di oxol an- 2-yl - phenoxy) - pentanoi ¢c acid ethyl ester MW
328. 80 CH20010%950 A m xture of 2-(4-chloro-2-fornyl - phemrzypopsEne anoi ¢
acid ethyl ester (15 g, 53 mml), ethylene glycol (25 ni, 440 mmol) and
p-tol uenesul fonic acid (0.8 g, 4.65 n¥#) in toluene (150 nL) was refl uxed
with a Dean-Stark trap attacehd to renove water. After 3 h, the reaction
was cool ed and washed with water, saturated NaHCO3 sol uti on and water, dried
over anhydrous Na2504 and concentrated to give the title conpound as a
light yellow oil (16 g) 15 Exarrpl efggnpledfar ation of internediate
2-(4-chl g . 9lcaRg 2 ,
ester C [ Y y 3
mol , 1 déthyl- ZFHFd cthasy)sphen - Mﬁi-eﬂlomﬂanstbﬂmhenvﬂ)-@f -thioxo spiro[3H- 1ndole 3.3’-
2-(4-Cnhl oro-2-[1, 3] di oxol an- 2-yl - phenoxy) - pent anoi c acid ethyl ester (6.6
g, 20 mmol) in 60 mL of anhydromm% After the m xture was
stirred for 30 min at -78 C, 1- |g@dopropane (4 nL, 40 mmol) was added. The
m xture was allowed to warmto rpgald25 tenperature and stirred for 2 h.
Then the m xture was dil uted wit%o\g%ZD acetate, washed with a W

u

2010/ 121995PCT/ EP2010/ 055139 - 36- rat ed aqueous sol ution of NH4ACL,
dri ed over anhydrous Na2SO4 and c ted to give the title conmpound as
a yellowoil (5 Q).

M.W 709.12 CsH3,ClN305S;
A mixture of chiral (2°S, 3S, 4’R)-1-acetyl-6-chloro-2’-(5-chloro-2-methyl-phenyl)-4’-[ 5-chloro-
2-(2-methanesulfonylamino-1,1-diethyl-2-oxo0-ethoxy)-phenyl]- spiro[3H-indole-3,3’-

10 piperidine]- 2,6’(1H)-dione ( 30 mg, 0.04 mmol ) and P,Ss ( 26 mg, 0.12 mmol ) in THF ( 2 mL )
was stirred at room temperature overnight, then diluted with toluene ( 10 mL ). The resultant
mixture was concentrated and washed with DCM for two times. The DCM solution was
collected and purified by flash column chromtography. The product was then stirred with K,CO3
(20 mg ) in MeOH for 15 min, and then partitioned between ethyl acetate and diluted HCI

15 solution. The organic layer was washed with brine, dried over anhydrous Na,SO4 and

concentrated to give the title product as white solid ( 25 mg ).

Example 36

Preparation of intermediate 2-(4-chloro-2-formyl-phenoxy)-pentanoic acid ethyl ester

20 '

M.W 284.74 C4H7ClO4
A mixture of 5-chloro-2-hydroxy-benzaldehyde (15 g, 0.1 mol), 2-bromo-pentanoic acid ethyl

ester (27 g, 0.13 mol) and K,CO5 (27 g, 0.2 mol) in DMF (100 mL) was heated at 140 °C for 1 h.



Exanpl e 39 5Preparation of internediate

2- (4-chl oro-2-fornyl - phenoxy) - 2- propyl - pentanoi c acid ethyl ester MW
326. 82 CIwb2801104994 sol uti on of PCT/EP2010/055139

2- (4-chloro-2-[1, 3] di oxol an- 2-yl - phenoxy) - 2- pr opyl - pent anoi ¢ aci d et hyl
ester (15 g, 42 nmmol) in TFA (30 nlL) wad% stirred at room tenperature
overnight. Then the m xture was 10 concentrated and the residue was

par ti t ixmedobled verdnHctferaand, thahitturciig Wugahing PHasendvas ayadne phast tnas
/ NNaOH sol ution, water, dried over anhydrous Na2SO4 and concentrated to

gi ve t istrted mathdgdes heioy The gom Eﬁéﬁfﬂa@wmawpwﬁavfaalﬁddwﬂwaﬁeﬁ%dfh@tﬁ at e
E/ Z- 2- I
yli den[ed%rrllg%I k% a?% %I%giﬂ?-szq“pr oggﬁ&ggerﬁ%gﬁ%lﬁ%glgglg}l%&g?#&e&?yeﬂ%h COW%%? 40
C25H27 @@Nbd tifllo cotpoundxits uree larfesGoit (l4og)ooxi ndol e (9.3 g, 55.7 mmol) and
2- (4-chl oro-2-fornyl - phenoxy)-2- 20 propyl-pentanoic acid ethyl ester (14
g, 8.9 nmol ) in nethanol (100 nL) was added pyrrolidine (3.3 g, 47.2 mol)
dropwi se. The m xture was then heat%’éﬂ‘ﬁl’le% Cfor 2 h. After cooled to room
tenper g, a?atlotnr}ﬁ iffeth S -pREndiH 5&1&'6@&1 B¥ter
flash col'um gl ve ; .
2010/ 121995PCT/ EP2010/ 055139 -37- Exﬁl e 41 Preparation of internediate
t h
d

E/ Z-6-chloro -3 -[5 -chloro-2-( 1 - xyc arbonyl- 1 -propyl-buto xy)-
benzyl i dene] -2-0 xo0 -2,3-dihydro -i |l e- 1 -carboxylic acid tert-butyl

ester
__>

(0)

M.W 328.80 C;sH21ClOs
10 A mixture of 2-(4-chloro-2-formyl-phenoxy)-pentanoic acid ethyl ester (15 g, 53 mmol),

ethylene glycol (25 mL, 440 mmol) and p-toluenesulfonic acid (0.8 g, 4.65 mmol) in toluene
(150 mL) was refluxed with a Dean-Stark trap attacehd to remove water. After 3 h, the reaction
was cooled and washed with water,saturated NaHCO; solution and water, dried over anhydrous
Na;SO4 and concentrated to give the title compound as a light yellow oil (16 g).
15
Example 38

Preparation of intermediate 2-(4-chloro-2-[1,3]dioxolan-2-yl-phenoxy)-2-propyl-pentanoic acid

cthyl ester

>

20 M.W 370.88 Ci9H27ClOs
Lithium bis(trimethylsilyl)amide (26 mL, 26 mmol, 1 M in THF) was slowly added to a solution

of 2-(4-Chloro-2-[1,3]dioxolan-2-yl-phenoxy)-pentanoic acid ethyl ester (6.6 g, 20 mmol) in 60
mL of anhydrous THF at -78 °C. After the mixture was stirred for 30 min at -78 °C, 1-
Iodopropane (4 mL, 40 mmol) was added. The mixture was allowed to warm to room

25 temperature and stirred for 2 h. Then the mixture was diluted with ethyl acetate, washed with a



5 MW 576.52C301-135C12N06 To a sol ution of

E/ Z- 2-[ 4- chl or 0- 2- ( 6- chl or 0- 2- ox0- 1, 2- di hydro-i ndol- 3-yl i denenet hyl ) -
phenoxy] -wopnwppipent anoi ¢ aci d ethyl ester (4.2 g, 8. 8CHEPR)10i065139

di chl oronet hane (100 nlL) at roomtenperature was added
di-tert-butyl-dicarbonate (2.2 g, 9.683¢mpl), followed by the 10 addition
of 4-di met hyl am nopyridine (0.5 g, 4.1 nmmol). After the reaction m xture
was st isatueflediqueogsBoh@ivpeTaHyCE, drid ol ehanhyifus Naut O ihd@dcE&RRERIND lgateatle The
resi due was purified by flash colum to give the title conpound as a yell ow
solid (Blegogpourkasipydon 0l P eparation of internediate racenmic (2'S, 3S,
4'R)-6-chl oro-4'-[5-chl oro-2-(1-ethoxycarbonyl-1-

propyl - but oxy) - phenyl1] - 2' - (5-f | uor o- 2- net hyl - phenyl)

spi ro[ 3H i ndol e- 3, 3' - pi peri di neh 2, Bkxaniple-38i one M W

655. 60C35H37C12F]\ 1205 .. WO

E/ 7-%- .: e tln of mterimediate ) X
2- 0X0-2, 3-di hydro-indol e-1-carboxylic
mol ) and 1-(5-fl uoro-2-

met hyl - phenyl) - 3-trinmet hyl sil yoxy- 2-
Exanple 28 in toluene (10 nL ) was
in vacuo. To the residue was 5 a
resultant solution was stirred at roo
concentrated in vacuo, partitioned bet
solution. The organic |ayer was washed th water, dried over anhydrous
Na2SO4, concentrated. The residue was p#ified by flash colum

chromat ography to give the t'tkfvaﬂngnénﬁégﬁBLte solid (150 nmg). 10 mz

MrH) ' 655 Exanpl e 43
(MH) A solution 0#93-(4-01301@-2-[1,3]dioxolan—2-yl-phenoxy)-2-propyl—pentanoic acid ethyl ester (15

{d-chlpra<s-form

-but adi ene (10 mml ) prepared in
ated at 60 C for 3h, and concentrated

( 20 nL ) and TFA (5 nL ), and the
ture for 3h, then

ethyl acetate and diluted NaCH

g, 42 mmol) in TFA (30 mL) was stirred at room temperature overnight. Then the mixture was
10 concentrated and the residue was partitioned between EtOAc and water. The organic phase was
washed with /N NaOH solution, water, dried over anhydrous Na,SO4 and concentrated to give

the title compound (14 g).

Example 40
15 Preparation of intermediate E/Z-2-[4-chloro-2-(6-chloro-2-0x0-1,2-dihydro-indol-3-

vlidenemethyD)-phenoxy]-2-propyl-pentanoic acid ethyl ester

M.W 476.40 CysH27CLNO4
To the mixture of 6-chlorooxindole (9.3 g, 55.7 mmol) and 2-(4-chloro-2-formyl-phenoxy)-2-
20 propyl-pentanoic acid ethyl ester (14 g, 42.9 mmol) in methanol (100 mL) was added pyrrolidine
(3.3 g, 47.2 mmol) dropwise. The mixture was then heated at 80 °C for 2 h. After cooled to room
temperature, the mixture was concentrated. The residue was purified by flash column to give the

title compound (4.2 g).



Preparation of racemc (2 ' S, 3S, 4 ' R)-6-chloro -4 '-[5 -chloro
-2-(1l-etho xycarbonyl -I|-propyl buto xy)-phenyl] -2' -(5 - fluoro -2-nethyl-p
henyl) - 6 wo-2010121998 spiro [3Hindo | e-3 ,3 '-piperidi neBECTEPeABNSTIBL M W
671. 66C35H37C12FN204S A mi xture of racemc (2'S, 3S,

4' R)-6-chl oro-4'-[5-chl oro-2-(1-ethoxydar bonyl-1-propyl but oxy) - pheny1] - 2' - (
5-fl uoro-2-net hyl - phenyl ) spiro[ 3Hindol e-3, 3" -pi peridine]-2,6" (1H)-di one
20 (100 nmg, 0.15 mmol ) and P2S5 ( 70 ng, 0.31 nmol ) was heated at 60C for
2 h, and then diluted with toluene ( 10 nL ). The m xture was concentrated
in vacuo and the residue was washedExdmhpleBCM for 2 tines. The DCM sol ution

was conbj ned and ] : ). ] flash colum to
gi ve t he"EPHEdRY A sthoxyoathx BDREOXY )t | on
of intermediat eoeﬁf‘x'flfcf%he](-'g o% 2%Sd1hédr8)1ngb15h| c%'ﬂ%x@hc Eéd%ﬁ gﬁtQ/T gs'tc(r -

cycl opropanesul fonyl amno- 1, 1I- di net hyl- 2- oxo- et hoxy) - phenyl]-2"-(5-fl uoro-2
- et hyl - phenyl) - sp|r0[3FL|ndoIe-3,3'- i 'dine]-2,6'(1FD-dione WO

2010/ 121995PCT/ EP2010/ 055139 -39- "WNW%74.58 C32H30C12FN306S A sol ution of
chiral (2' S, 3S, 4' R)-6-chloro -4~ 5-chloro -2-(1-hydro

xycar bonyl -1 -nmethyl - etho xy)-phenyl -(5 - fluoro -2-nethyl-p henyl)
spiro[3Hindo |e-3,3 "' -pip eridin 2,6'" (1H)-dione 5 (45 ng, 0.079
nol ) prepared in Exanple 7 and ng, 0.16 nmol) in DMF (0.5 nlL) was
heated at 60 C for 2 h. Then to this sollution was added a m xture of

cycl opropanesul f onam de (48 ng, O. and NaH (13 ng, 60% 0.3 mmol) in
DVF (1 mL ),which had been stirred tenperature for 1 h. After the
resulting m xture was stirred atckoon1t%gperature for 1 h, it was poured
into water (5 nlL) and the aqueous solu i was

5
M.W.576.52  C30HssCLNOg

To a solution of E/Z-2-[4-chloro-2-(6-chloro-2-oxo0-1,2-dihydro-indol-3-ylidenemethyl)-
phenoxy]-2-propyl-pentanoic acid ethyl ester (4.2 g, 8.8 mmol) in dichloromethane (100 mL) at
room temperature was added di-tert-butyl-dicarbonate (2.2 g, 9.68 mmol), followed by the

10  addition of 4-dimethylaminopyridine (0.5 g, 4.1 mmol). After the reaction mixture was stirred at
room temperature for 1 h, the solution was concentrated. The residue was purified by flash

column to give the title compound as a yellow solid (2.6 g).

Example 42

15  Preparation of intermediate racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-ethoxycarbonyl-1-

propyl-butoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-
2.6’(1H)-dione

M.W. 655.60 C35H37C12FN205



10 acidified to "pH' 2-3 by addition of concentrated aqueous hydrochl oride
acid. After the aqueous phase was extracted with Et0OAc tw ce, the conbined
or gani ¢ pvNezen/me9é dri ed over anhydrous Na2504, concenPcatEpdoiangsithe
residue was purified by flash colum to give the title conmpound as a white
solid (38 ng). mz (M:H)': 674 15ExanpB® 45 Preparation of chiral (2 ' S,
3S, 4' R)-6-chloro -4 '-[5 -chloro -2-(2-cyc | oprop anesul fo nyl am no

-1, 1-  Adimietfyol-E7Z®-&blor®BH8-ckivro-Rhe rhdxycat bony G -propl st Ox y) Defdtifiyhe | R2-
henyl)-6 '-thioxo spiro [3Hindo |e-3 I peridine]-2(1H)-one Cz\ H

k-~ . o502, hdpvdrechiele- bonbupbegc WEct s i eRsRNEESS bR k-6 Broer al

vo- ot e ok or iR Br ot e e BREPRENG3IL Ao AR R Emile ZERIY =70
[ 3I;— i ndolute-(303nL. ) was hgutet atdiOrf€] for 312, a6d 'cofcthiratdd dnendio 1Po thy,reGdi@l8asnmol )

25 . Q54 in THF (1 nlL . WO .
20101 1 39465REN ERB irlo) waoents ) HabdrEatabugatoF van SUBFHALTRRA di | ut ed

with t Qérﬁﬁ‘é?@tu(é@r L then IR eiitatiHin® bR peRMfoRed bathech Etﬂyl"a%%ﬂé?e achifuhel
resi due was washed with DCM tw ce. The DCM | ayers were” conbi ned and

concentYailRkdolufivre Tihe oirghnes laper vpasrwéshediwish Waters ricshoverantygrapiya:804.gi ve t he
titl d whi t lid. 1 .. 5 le 46, P ti f
 nt er AR aT e : 5% B IRk OB Earebk I DBRS A ey et nyi
compound as white solid (150 mg).
10 m/z (M+H)": 655

Example 43

Preparation of racemic (2’°S, 3S. 4’R)-6-chloro-4’-[5-chloro-2-(1-ethoxycarbonyl-1-propyl-

butoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-

15 2(1H)-one

M.W. 671.66 CssH37CLFN,04S
A mixture of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-ethoxycarbonyl-1-propyl-
butoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione
20 (100 mg, 0.15 mmol ) and P,Ss ( 70 mg, 0.31 mmol ) was heated at 60 °C for 2 h, and then
diluted with toluene ( 10 mL ). The mixture was concentrated in vacuo and the residue was
washed with DCM for 2 times. The DCM solution was combined and concentrated. The residue

was purified by flash column to give the title compound as white solid ( 65 mg ).

25 Example 44
Preparation of intermediate chiral (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(2-

cyclopropanesulfonylamino-1,1-dimethyl-2-oxo0-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-
spiro[3H-indole-3.3’-piperidine]-2.6’(1H)-dione




ester Cl 10MW 268.70 C13H13C104 A m xture of

5-chl or o- 2- hydr oxy- benzal dehyde (10 g, 64 mmol ), 1-brono-

cycl obut amecardiaxbsi c acid nethyl ester (15 g, 77 mol ) PCKARBR0(03B3Y, 94
mml) in DV (100 nL) was heated at 140 C for 1.5 h. Then the m xture was
partitioned between ethyl acetate and-#&ter, the organic |ayer was washed
with water 4 tines, dried over anhydrous Na2SO4, 15 concentrated to give
crude product as dark oil (18 9) Q\B@anpl e 47 Preparation of internediate
E/ Z- 1-[ 4- chl or 0- 2- (6-chl or o- 2- %e- hydro- indol-3- |ideneneth 1)-
phenoxyl -cHe acid methyl ester 418. 28 C21H17C12N04 To the

m xture of 6-chl orooxi ndole (10 g,
1- (4-chl oro-2-fornyl - phenoxy) - cyc)e ecar boxylic acid nethyl ester (18
g, 67 nmmol) in nethanol (100 ni) ‘ wYrrolidine (4.5 ng, 63 nmol)
dropwi se. The m xture was then ppe N LChor 1 h. After 25 cooled to
roomtenperature, the mxture was f 3 he precipitate was
collected, dried to give the titlg-ceApaNind (61L9). WO

2010/ 121995PCT/ EP2010/ 055139 - 41- Exanplft 48

M.W 674.58 C3H30CLFN3O6S
A solution of chiral (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-hydroxycarbonyl-1-methyl-
ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione
5 (45 mg, 0.079 mmol) prepared in Example 7 and CDI (26 mg, 0.16 mmol) in DMF (0.5 mL)

was heated at 60 °C for 2 h. Then to this solution was added a mixture of
cyclopropanesulfonamide (48 mg, 0.4 mmol) and NaH (13 mg, 60%, 0.3 mmol) in DMF (1
mL ),which had been stirred at room temperature for 1 h. After the resulting mixture was stirred
at room temperature for 1 h, it was poured into water (5 mL) and the aqueous solution was

10 acidified to “pH” 2-3 by addition of concentrated aqueous hydrochloride acid. After the aqueous
phase was extracted with EtOAc twice, the combined organic phases were dried over anhydrous
NaySOy4, concentrated and the residue was purified by flash column to give the title compound as
a white solid (38 mg).
m/z (M+H)": 674

15 Example 45

Preparation of chiral (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(2-cyclopropanesulfonylamino-1,1-

dimethyl-2-0x0-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-

piperidine]-2(1H)-one

20 M.W 690.65 C3H3CLFN3O0sS;
A mixture of chiral (2’S, 3S, 4’R)- 4’-[5-chloro-2-(2-cyclopropanesulfonylamino-1,1-dimethyl-
2-oxo0-cthoxy)-phenyl]-6-chloro-2’-(5-fluoro-2-methyl-phenyl)-spiro[ 3H-indole-3,3’-piperidine]-
2,6’(1H)-dione ( 12 mg, 0.018 mmol ) and P,Ss (12 mg, 0.054 mmol ) in THF (1 mL ) was



Preparati on of internedi ate E/ Z-6-chl oro-3-[5-chl oro-2-(1-net hoxycar bonyl -
cycl obut oxy) - benzyl i dene] - 2- oxo- 2, 3-di hydro-indol e-|-carboxylic acid

tert - but Wwoestenr1i®s M W518.40 C26H25C12N06 At room t e RPEFRRUNASSIBD a
solution E/ Z-1-[4-chl oro-2-(6-chl oro-2-o0xo0-1, 2-di hydro-i ndol- 3-

yl i denenet hyl ) - phenoxy] - cycl obut anecar-#®xyli c acid nethyl ester (6 g, 14
nmol ) in dichloromethane (100 nL) was added di-tert-butyl-dicarbonate (3.7
g, 16. Qeamdh) 50 ofok onechdhlerldilitéewanl tltdre10ml4)y. di isehbylraRia8 epydenthtee if 0. 17
g, 1.4 mmol). The reaction mxture was stirred at roon1tenperature for 1 h.

Then t F&cUA Wh%f%ewﬁé‘é‘ﬁh@da‘ﬁ’é@m tvice- ThesPelblayers wsiie pmiigedhgnd

chr omat, t anpl e
39 15pranaraed PrplotBul 1 i@ BORRAR BRI BUHR GEHE cbiiplina &+

4' R) - 6-vdhieapbd 4'11 nf= chl oro- 2- (1-

met hoxycar bonyl - cycl obut oxy) - pheny1]-2' - (5-fl uor o- 2- et hyl -

phenyl)-spiro[ 3Hindol e-3 piperidine]-2,6'" (1H) -dione MW 597. 48
C311127C12F1\ 1205 20 A mixture of BiZpfpehlgoro -3 - [5-chloro -2-

(1- nethoxycarbonyl cyclobutoxy) benzylldene] 2-

0xo0- 2, 3-Pdé¢faya fmato Prate; ¢ f agid metd

and 1-(5-fluoro-2- nethylphenyl) 3- trlqpthyIS|Iyoxy 2 aza 1, 3 but adi ene
(10 mmol ) prepared in Exanple 4 in t ne ( 10 mM. ) was heated at 60 C
for 3h. To the m xture was added TFA &Qi;ﬁ.), and the resultant solution

was stirred at roomtenperature for 2 then concentrated in vacuo. The
WO 2010/ 121995PCT/ EP2010/ 055139 -42- ¢esifdue was partitioned between et hyl
acetate and dil uted aqueous NaOH s jon. The organic |ayer was separat ed,
washed with water, dried over anhyd Na2SO4, and concentrated. The
residue was purified by flash chromatggraphy to give the title conpound as
white solid (200 ng). Exanple 50 cl

10 M.W. 268.70 C13H13ClO4

A mixture of 5-chloro-2-hydroxy-benzaldehyde (10 g, 64 mmol), 1-bromo-
cyclobutanecarboxylic acid methyl ester (15 g, 77 mmol), K,COs (13 g, 94 mmol) in DMF (100
mL) was heated at 140 °C for 1.5 h. Then the mixture was partitioned between ethyl acetate and
water, the organic layer was washed with water 4 times, dried over anhydrous Na,;SOy,

15 concentrated to give crude product as dark oil (18 g ).

Example 47
Preparation of intermediate E/Z-1-[4-chloro-2-(6-chloro-2-0x0-1,2-dihydro- indol-3-

vlidenemethyD)- phenoxy]-cyclobutanecarboxvlic acid methyl ester

SE

o]
|
(L=
N
cl N

M.W. 418.28 C;1H7CLNO,4
To the mixture of 6-chlorooxindole (10 g, 60 mmol) and 1-(4-chloro-2-formyl-phenoxy)-

20

cyclobutanecarboxylic acid methyl ester (18 g, 67 mmol) in methanol (100 mL) was added
pyrrolidine (4.5 mg, 63 mmol) dropwise. The mixture was then heated at 80 °C for 1 h. After
25 cooled to room temperature, the mixture was filtered and the precipitate was collected, dried to

give the title compound (6 g).



Preparation of racemc (2'S, 3S, 4 ' R)-6-chloro -4 '-[5 -chloro
-2-(1-nmetho xycarbonyl- cyc | o buto xy)-phenyl] -2' -(5 - fluoro-2-nethyl-p
henyl) - 6 wO-201121996 spiro [3Hindo le-3,3 '- piperidi nepCZ(EPR)0OM39 M W
613. 54 C31112702FN204S A m xture of racemic (2'S, 3S, 4 ' R)-6-chloro -4

- [5 -chloro -2-(1-netho xycarbonyl- c¢t- 10 buto xy)- phenyl] -2' -(5 -
fluoro -2-nmethyl-p henyl)-spiro [3Hindo |le-3,3 '- pip eridine] -2,6
(1H)-dione (30 ng, 0.05 mmol ) and P2S5 (44 nmg, 0.2 mml ) in THF (1 nl)
was stirred at roomtenperature overnight, and then diluted with tol uene
(10 nL ). The mixture was concentrakE¥mPK4¥acuo and 15 the residue was
washed et bfEmelf: POV SR a8 oo SONLAGhEA BB AULLEb AR 11 ash
chr omat ography give the title compound as white SOl ng ). exanple
51 PreparatlonlﬁmzﬂnhaéM$dx@Qé5dimhhnmﬂeQ(hdmmyheahdm@XbMHhe@mic 20aci d
met hyl ester o CI MW 228.63 C10H9C104 m xt ure of

5-chl or o- 2- hydr oxy- benzal dehyde (35 g, 220]nmpl), brono-acetic acid nethyl
ester (43 g, 282 mml), K2COB (60 g#% and in DMVF (300 nL) was
heated at 140 C for 25 10 min. Thep xture was partitioned between
ethyl acetate and water. The organi ayer was WO

2010/ 121995PCT/ EP2010/ 055139 -43- ¢ at ed, washed with water 4 tinmes,

dri ed over anhydrous Na2SO4, conce it €3°t 0 gi ve crude product as yell ow
solid (50 g). Exanple 52 5Prepar%1|on i nternedi ate

E/ Z-[ 4- chl or 0- 2- (6- chl or o- 2- oxo0- 1, 2-di -indol- 3-

5

&

M.W 518.40 C,6H2sCLNOg
At room temperature, to a solution E/Z-1-[4-chloro-2-(6-chloro-2-o0xo0-1,2-dihydro-indol-3-
ylidenemethyl)-phenoxy]-cyclobutanecarboxylic acid methyl ester (6 g, 14 mmol) in
dichloromethane (100 mL) was added di-fert-butyl-dicarbonate (3.7 g, 16.9 mmol), followed by
10 the addition of 4-dimethylaminopyridine (0.17 g, 1.4 mmol). The reaction mixture was stirred at
room temperature for 1 h. Then the mixture was concentrated and the residue was purified by

chromatography to give the title compound as an orange solid (5 g).

Example 49
15 Preparation of intermediate racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2- (1-

methoxycarbonyl-cyclobutoxy)-phenyl]-2’-(5-fluoro-2-methyl- phenyD)-spiro[3H-indole-3.3’-
piperidine]-2.6’(1H)-dione

M.W. 597.48 C3;H»CLFN,Os
20 A mixture of E/Z-6-chloro-3-[5-chloro-2- (1-methoxycarbonyl-cyclobutoxy)-benzylidene]- 2-
0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester (1.5 g, 2.9 mmol ) and 1-(5-fluoro-2-
methylphenyl)-3-trimethylsilyoxy- 2-aza-1,3- butadiene (10 mmol ) prepared in Example 4 in
toluene ( 10 mL ) was heated at 60 °C for 3h. To the mixture was added TFA ( 5 mL ), and the

resultant solution was stirred at room temperature for 20 min, then concentrated in vacuo. The



yl i denenet hyl ) - phenoxyl i cac.idethlestemr MW 378.21 C181-113C12N04 To the
m xture of 6-chl oro-1, 3-di hydro-indol-2-one (10 g, 60 nmol) and

(4-chl or owe-2bvizyd9s 10 phenoxy)-acetic acid nethyl estePCrEP20095518¥ mMmol )
in nmethanol (100 nL) was added pyrrolidine (4.5 g, 63 mml) dropw se. The
m xture was then heated at 80 C for 1-#W2- After cooled to roomtenperature,
the mxture was filtered and resulting precipitate was collected, dried to
gi ve t hesiducta paetifuadd Ge@sca cigl h@:vuts @rhd ailh(tadzacgl)eouslHEXHrﬁblwloﬁSTlEér @gafiat i on
of int er medi ate E/ Z - 6-ch] or o- 3- (5-chl or o- 2- met hoxycar bonyl net hox

benzy! il¥Ehaps sengxased W@shﬁdhwli& Wﬂreﬁdtﬂeé qvc%%t}hbféwﬁ Ne2S04- and eancemiatsd. Thst er
M W 47 I
e 30 T A0 o SOSTHSHAAS Bl Lo SR 61200 ).

yl i denenet hyl ) - phenoxy] -acetic acid nethyl ester (5.3 g, 14 muol) in
di chl oronet hane (100 nlL) was added di-tert-butyl-dicarbonate (3.7 g, 16.9
mold, followed by the addition of BXamPKe0ny| ani nopyridine (0.17 g, 1.4

mmol ). The Pl%?%h@ﬁ‘oma&rﬁfcgﬂga, %S,Sj',IR!)IGeglI@IB 4 9818h 10622 I(l rnethox%carbonyl-
2010/ 121995 enperature for ' ‘the nm xture was

concent r at exclahutot ogl] S \eorg? dephioyryloof-thnent cnsyrty plegBMe t he
;[Inz Ietrangglrrg?gn(r:lagzmag 3(/(23I ISowsgoI |DcilDe Fc’ime]%)(IH arrpl e 54 5 Prepar ation of
4'R)-6-chl oro-4'-[5-chloro-2-(2- ycar bonyl nmet hoxy) - pheny1] -2' -[5-diflu
or o- 2- net hyl - phenyl ] spiro] 3H—i4:18 , 3" -piperidine]-2,6"(1H)- dione

10 M.W. 613.54 C3H»,CLFN;04S
A mixture of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-cyclobutoxy)-
phenyl]-2’-(5-fluoro-2-methyl-phenyl)-spiro[ 3H-indole-3,3’- piperidine]-2,6’(1H)-dione (30 mg,
0.05 mmol ) and P,Ss (44 mg, 0.2 mmol ) in THF (1 mL) was stirred at room temperature
overnight, and then diluted with toluene (10 mL ). The mixture was concentrated in vacuo and
15 the residue was washed with DCM twice. The DCM solution was collected and purified by flash
chromatography to give the title compound as white solid (12 mg ).

Example 51

Preparation of intermediate (4-chloro-2-formyl-phenoxy)-acetic

20 acid methyl ester

0]
T
0]

Cl
M.W. 228.63 C;oHoClO4
A mixture of 5-chloro-2-hydroxy-benzaldehyde (35 g, 220 mmol), bromo-acetic acid methyl
ester (43 g, 282 mmol), K,CO; (60 g, 434 mmol) and in DMF (300 mL) was heated at 140 °C for

25 10 min. Then the mixture was partitioned between ethyl acetate and water. The organic layer was



MW 557.41 C281123C12FN205 10 A mixture of

E/ Z- 6- chl or o- 3- (5- chl or o- 2- net hoxycar bonyl net hoxy- benzyl i dene) - 2- oxo- 2, 3-
di hydr o- iwdabsy/121ar boxylic acid tert-butyl ester (3 g, PETEPaomlo}51aNd

1- (5-fluoro-2- nethyl phenyl)-3-trinethylsilyoxy-2-aza-1, 3- butadi ene (18
mmol ) prepared in Exanple 4 in toluene4}- 18 nL ) was heated at 60 C for 3h,
and concentrated in vacuo. To the residue was added DCM (30 nL ) and TFA
(10 i spparaodl wdraed efttivaants o) diiehov@anbidroniea,80,] @uotitatddeoRevadride for
3h, then concentrated in vacuo. The residue was partitioned between ethyl
acet at @TeHE 8 Ylowpohd (ebgd NaOH sol ution. The organic | ayer was washed
with water, dried over anhydrous Na2504, and concentrated. The residue was
purified by flash chromat ography to give the title conpound as white solid
(700 ng). 20Exarrp| e 55 Preparation Etampleé2i c (2'S, 3S,

gh?r@?] A STl e dihydro-indol-3-

spiro[ 3Hi ndol e- 3, 3' - piyRg&d, egheﬂg]ly&(eqibpw]o&@m %Wne@g\qegtgr C281123C12FN2045
WO 2010/ 121995PCT/ EP2010/ 055139 -45- A mxture of racemc (2'S, 3S, 4°'

R)-6-chloro -4 ' - [5 -chloro -2-(2-metho %ycarbonyl met ho xy)- phenyl] -2
" - [5 -difluoro -2-nethyl-p henyl] 2k o4 indo le-3,3 "' -p ip eridine]
-2,6'" (1H)-dione (40 ny, 0.07 mol nd P2S5 (50 ng, 0.23 mml ) in THF (
2 mL ) was heated at 50C for 2h, @ndthen diluted with toluene ( 10 ni ).

The m xture was concentrated in vages
tw ce. The DCM sol uti ons was comnbis y
purified by flash chromatography®fo gl\He the title corrpound as white solid

(25 mg ). Exanple 56 Pre ratlon of
i nt er medi at el - (4, 5-di f1 uor o- 21\&3}{ 2nermf)ClaYQs i net hyl si | yoxy- 2- aza- 1, 3-

e 0 FRETEIT ly 0 gp

10 phenoxy)-acetic acid methyl ester (15.2 g, 67 mmol) in methanol (100 mL) was added

pyrrolidine (4.5 g, 63 mmol) dropwise. The mixture was then heated at 80 °C for 1 h. After
cooled to room temperature, the mixture was filtered and resulting precipitate was collected,

dried to give the title compound as a yellow solid (12 g).

15 Example 53

Preparation of intermediate E/Z -6-chloro-3-(5-chloro-2-methoxycarbonylmethoxy-

benzvlidene)-2-0x0-2.3-dihydro-indole-1-carboxylic acid tert-butyl ester
~ o Ao

s8

M.W 478.33 Cy3H21CLNOg

Cl

20 At room temperature, to a solution E/Z- [4-chloro-2-(6-chloro-2-ox0-1,2-dihydro-indol-3-
ylidenemethyl)-phenoxy]-acetic acid methyl ester (5.3 g, 14 mmol) in dichloromethane (100 mL)
was added di-fert-butyl-dicarbonate (3.7 g, 16.9 mmol), followed by the addition of 4-

dimethylaminopyridine (0.17 g, 1.4 mmol). The reaction mixture was stirred at room



under Ar protection at roomtenperature, followed by the addition of

2-met hyl-4,5-di fluoro- 15 benzal dehyde (3.86 g, 24.7 mmol). After the

m xture WO 20t0/n2ewd at roomtenperature for 1 h, trimetirgirgirketo/os31Bori de
(3.1 m, 24.7 mol) was added dropwi se. Then the tenperature of the m xture
was |lowered to 0 C on a cooling ice bath. To this m xture was added
triethylamne (4.47 nmL, 32 mmol) in one portion, followed by the dropw se
addi ti egmgdratarsOl Uth. Therofhe agigtuyd waht@ictiteatéRardbthdtesiddié waaplyificdbgli et hyl
ether (50 nL). The COO|IH? bath was renoved, and the 20 mi xture was stirred
at r oorhrosmAses AR te s tha Tie campoyrdas dngeliey salid €3l )il tered on celite
under nitrogen, and filtrate was concentrated under reduced pressure to

gi ve crude 1-(4,5-difluoro-2-

net hyl - pheny1) - 3-tri net hyl si | yoxy- 2Eanqﬂk53 but adi ene as a yell ow gum and

gfggﬁa]; r1rthet ne L tSt m_‘_., 4 Snchloro- - -leﬁmg?carbon 1-
4' R) - 6- ghlidx®) %her[vﬁ]‘ @’hﬂﬁﬁlﬂugro(inféﬁ{dﬂ%ﬁé’rﬁ@ Qﬁ%}’iH 1ndole 3 3’-mper1d1ne] 2.6°(1H)-
1- et hy[ - et hoxy) - phenyi] - 2' - ( 4, 5-di'f I uoro- 2- mst hyl - phenyT)

spi ro[ 3Hi ndol e- 3, 3' - plperldlne] 2,6' dioky - di one WO
2010/ 121995PCT/ EP2010/ 055139 -46, M W 603. 45C30112602F2N205 A mi xture of
E/ Z- 6- chl or o- 3-[ 5- chl or o- 2- ( 1- met Roxycar bony1l- 1- net hyl - et hoxy) - benzyl i dene]
-2- 0x0-2, 3-di hydro-indol e-1-carpxypi c gpid tert-butyl ester (1.5 g, 2.9
mmol ) and 1-(4,5-difluoro- 5
2- met hyl - phenyl ) -3-tri net hyl si | yof
toluene (13 nL ) was heated at concentrated in vacuo. To
t he resi due was added DCM (30 4an ), and the resultant
solution was stirred at roomtenp F, then concentrated in
vacuo. The residue was partitioned betmﬂen et hyl acetate and aqueous
di l uted NaOH solution. The organic_|ayer was washed with water to neutral,
dried over anhydrous 10 Na2 éﬁa4ion€€ﬁ%4gﬁ@& >The resi due was purlfled
by fd a%nﬁﬁﬁ&'ﬂ}ﬁ% r@anamt?(ﬁbmsr emotxksarg&fm%@lxﬁ? M%mh@ne; 9Lib-£80 ).
Exanpl e 58 15Preparat|o rracem c
4 R) Gddt}Idm-mdé'le—[-BaIdthyimmCRi feit-meyllvsicy Cag o yinoly aret k(d-fluoro-2-

methylphenyl)-3-trimethylsilyoxy-2-aza-1,3- butadiene (18 mmol) prepared in Example 4 in

but adi ene (13 nmol) in

toluene ( 18 mL ) was heated at 60 °C for 3h, and concentrated in vacuo. To the residue was
added DCM (30 mL ) and TFA (10 mL ), and the resultant solution was stirred at room

15 temperature for 3h, then concentrated in vacuo. The residue was partitioned between ethyl
acetate and diluted aqueous NaOH solution. The organic layer was washed with water, dried
over anhydrous Na,;SOs, and concentrated. The residue was purified by flash chromatography to
give the title compound as white solid (700 mg).

20 Example 55

Preparation of racemic (2’°S, 3S. 4’R)-6-chloro-4’-[5-chloro-2-(2-methoxycarbonyl-methoxy)-

phenyl]-2’-[5-difluoro-2-methyl-phenyl]-6’-thioxo spiro[3H-indole-3.3’-piperidine]-2(1H)-one

M.W. 573.47 CysH3CLFN,O4S



et hoxy) - pheny1]-2' - (4, 5-di fl uoro-2-net hyl - phenyl)-6'-thi oxo

spi ro[ 3Hi ndol e- 3, 3' - pi peri di neE 2(1H)-one -0\ I/ \ 0 Cl MW 619.52
C301126CB2DRAORTHIZ0 A mi xture of racemc (2 ' S, 3S, 4PCREP2800B16Y0 -4 '
- [5 -chloro -2-(1 -metho xycarbonyl -1 -net hyl etho xy)-phenyl] -2' -(4,5
-difluoro -2-nmethyl-p henyl) spiro [3H4$ndo 1e-3,3 "' -p ip eridine] -2,6
"(1 H- dione (40 ng, 0.067 mmol ) and P255 (45 ng, 0.20 mmol ) in THF (2
m ) wasnigateasd radenBOQ 5 05S,2MR )-antlokdran [ Sichigted-(Nintdthdxgtarbagyl{dhdédy)) . The
m xture was concentrated in vacug and the WO 2010/121995PCT/ EP2010/ 055139
-47- r @Seulb2uksdifaeteed mistin-rbenr Lt siiodSHrrdo lpdn wincridincs 2etlED«bionsi A8d and

concen s b U Al . I [ t he
COTT oMb o8 mRE) MRCRAEPHRS, Q4TI iPAHE PRGN RIRLGATLEREC kA AL ¥

i nt er rrﬁehﬁnadihutﬁ/ With tadidnon d-03nl( 3-THel roixard whak uon@nRatae irhascyie badh el reddureyadl , 3-
di hySd ' C\)x;als éjdo v]\}ItE boéﬁ t\EJng. "916 BCM solutions was combined and concentrated. The residue was

purified by flash chromatography to give the title compound as white solid (25 mg ).

Example 56

Preparation of intermediate1-(4,5-difluoro-2-methyl-phenyl)-3-trimethylsilyoxy-2-aza-1,3-

10 butadiene

F

M.W. 269.37 C;3H;7F,NOSi
To dry tetrahydrofuran (15 mL) was added 1M THF solution of LIHMDS (24.7 mmol, 24.7 mL)
under Ar protection at room temperature, followed by the addition of 2-methyl-4,5-difluoro-

15 benzaldehyde (3.86 g, 24.7 mmol). After the mixture was stirred at room temperature for 1 h,
trimethylsilyl chloride (3.1 mL, 24.7 mmol) was added dropwise. Then the temperature of the
mixture was lowered to 0 °C on a cooling ice bath. To this mixture was added triethylamine
(4.47 mL, 32 mmol) in one portion, followed by the dropwise addition of a solution of acetyl
chloride (2.35 mL, 32 mmol) in diethyl ether (50 mL). The cooling bath was removed, and the

20  mixture was stirred at room temperature for 4 h. The mixture was quickly filtered on celite under
nitrogen, and filtrate was concentrated under reduced pressure to give crude 1-(4,5-difluoro-2-
methyl-phenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene as a yellow gum and used for the next
step without further purification.

25 Example 57

Preparation of intermediate racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-

1-methyl-ethoxv)-phenyl]-2’-(4,5-difluoro-2-methyl-phenyl) spiro[3H-indole-3.3’-piperidine]-
2.6’(1H)-dione




M W 338. 17 C16HIOC12FNO2 To the m xture of 6-chloro-1, 3-di hydro-indol-2-one
(3.4 g, 20.3 nmmol) and 5-chloro-4-fluoro-2- 10 net hoxy-benzal dehyde (3.2 g,
17 mol ) wo 2ovihasl (50 nL) was added pyrrolidine (1.2PgI/EPZo10io63139

dropwi se. Then the m xture was heated at 70 C for 1 h. After cooled to room
tenperature, the mxture was filtered-#0 give the crude product which was
used for the next step reaction wi thout further purification. 15Exanple 60
Preparation of internediate _g
E/ Z- 6- chl or 0- 3- (5-chl oro-4-fl uorg
2, 3-di hydro-i ndol e- 1-carboxylic @ci @
438. 29C21H18C12FN04 20 To a sol utyot
E/ Z- 6- chl or o- 3- (5-chl oro-4-fl uor XY
2-one (4.5 g, 13.3 mmol) in di¢ e (P0ML) at room tenperature was
added di-tertbutyl-dicarbonate (3.} 18-0mmo foll owed by the addition
of 4-di met hyl am nopyridine (1 g,cr8. ).

Af'%ér stirred at room
tenperature for 2 h, the solution was ncentrated and the residue was

purified by flash chromat ogfpaphyotasgi ve q%gjggngsconpound as a orange
solid (4 g). WO 2010/ 121995PCT/ EP2010/ 055139 - 48- Exanpl e 61 Preparation

of i nt & mediatad b/adectilorof 2 { Rehl@iR-2-(1-methoxycarbonyl-1-methyl-ethoxy)-benzylidene]-2-

4'S) - 6-chl.orq-4'45-chl| or o- 4-f | uor o- 2- hoxy- e -2 - - fluoro

O ket b figies gt 68 FatEhI R (B E it Lo iRy

H) - &§ 0rlemeth?l\%%ﬁlgﬁJﬂnﬁﬁ@ﬁﬁﬁ%&@%&@ﬂa}§-bﬁtaﬂie>ﬁb WIem@fol) in toluene (13 mL ) was _
E/ Z- 6- chl or o- -{ -chl oro-4-fl uoro- 2- net hoxy- benzyl i dene) - 2- oxo- 2, 3-di hydr oi
ndol e- heatad B/ |G forabi andteoncentigtad in egguer Tp3hayresigugwasraddeddHdM (30 mL ) an

1- (5-f lyor pz 2-net hyl,- ph 1)-3-.trimethylsilyoxy-2- - ~byt adi ene (30
o) o e S8 Lo Bt foRieb i B Sl G BA R b G0 or 3,
and conrefdntratcd dn Vi aThresilloe tae pareisib slidebstmscnasdbhd d e ¥l ahd Aqidouy diluted

NaOH solution. The organic layer was washed with water to neutral, dried over anhydrous

met hoxy- benzyl i dene) - 2- oxo-
f—butyl ester MW

nzyl i dene) - 1, 3-di hydro-i ndol-

10 NaySOg, and concentrated. The residue was purified by flash chromatography to give the title
compound as white solid (60 mg).

m/z (M+H)": 603

Example 58

15 Preparation of racemic (2’°S, 38, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-

ethoxv)-phenyl]-2’-(4,5-difluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3.3’-piperidine]-

2(1H)-one

M.W. 619.52 C3oHzCi2F2N204S
20 A mixture of racemic (2’S, 35, 4’R)- 6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-
ethoxy)-phenyl]-2°-(4,5-difluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-
dione (40 mg, 0.067 mmol ) and P,Ss (45 mg, 0.20 mmol ) in THF (2 mL ) was heated at 50 °C

for 2h, and then diluted with toluene (10 mL ). The mixture was concentrated in vacuo and the



10 and TFA ( 5 nL ), and the resultant solution was stirred at room

tenperature for 3h, then concentrated. The residue was partitioned between

et hyl acevetelmnmoaqueous dil uted NaOH sol uti on. The or @amiEP2018pe3130as

washed with water, dried over anhydrous Na2SO4, and concentrated. The

resi due was purified by flash chronmat edf-aphy to give the title conpound as

white solid (60 ng). 15 Exanple 62 Preparation of racemc (2'R 3R

4' S) - 6rediderwastwashbd (i/ﬁth]iCOM‘Wfide The D@M%kﬁﬂw(slwﬁfmyﬁblned%néionddnu@tfed The

-2-nmethyl-p henyl)-6 '-thjioxo spiro [3 H.indo |e-3 eridine] -2(
-one reswi@wwp%é"@d&?s flesls chompirerapy29 %foﬁls@ttmeéoamov%wgﬁq solig (18p0g ).

4'S)-6-chloro-4'-[5-chl oro-4-fl uoro-2-net hoxy-phenyl]-2"'-(5-

fl uoro-2-net hyl - phenyl) spiro[3Hindol e-3, 3" -piperidine]-2,6" (1H)-dione (

40 nmg, 0.077 nnnl) and P2S5 (52 ng, E<ar@gleri®ol ) in THF ( 2 nL ) was heated

.d It ed :

wer e conbi ned and concentrated Iﬁ@dﬁﬁﬁhgygoﬂgs purlfled by flash

chromat ography to give the title conpound as white solid (30 ng ). WO
2010/ 121995PCT/ EP2010/ 055139 -49- Example?93 Preparation of internediate
1- (5, 6-di fluoro-2-nethyl-phenyl)-3-t pt hyl si | yoxy-2-aza-1, 3- but adi ene
5 Cl

M.W 338.17 Ci6HioCLFNO;
To the mixture of 6-chloro-1,3-dihydro-indol-2-one (3.4 g, 20.3 mmol) and 5-chloro-4-fluoro-2-
10  methoxy-benzaldehyde (3.2 g, 17 mmol) in methanol (50 mL) was added pyrrolidine (1.2 g, 17
mmol) dropwise. Then the mixture was heated at 70 °C for 1 h. After cooled to room
temperature, the mixture was filtered to give the crude product which was used for the next step

reaction without further purification.

15 Example 60

Preparation of intermediate E/Z-6-chloro-3-(5-chloro-4-fluoro-2-methoxy-benzylidene)-2-0xo0-

2.3-dihydro-indole-1-carboxyvlic acid tert-butyl ester
F O ONG
Cl
I
(L=
Cl g§
;o

M.W.438.29  C;HisCLFNO,
20 To a solution of E/Z-6-chloro-3-(5-chloro-4-fluoro-2-methoxy-benzylidene)-1,3-dihydro-indol-

2-one (4.5 g, 13.3 mmol) in dichloromethane (50 mL) at room temperature was added di-tert-

butyl-dicarbonate (3.5 g, 16 mmol), followed by the addition of 4-dimethylaminopyridine (1 g,

8.2 mmol). After stirred at room temperature for 2 h, the solution was concentrated and the

residue was purified by flash chromatography to give the title compound as a orange solid (4 g).
25



MW 269.37 CI3HL7F2NCSI To dry tetrahydrofuran (15 nL) was added 1M THF
solution of LiHVDS (24.7 mol, 24.7 nL) under Ar protection at room

t enper at we,20fooil2lded by the addition of 5, 6-difl uoro-2prcetirgélomsaad dehyde
(3.86 g, 24.7 mol ). After the m xture was stirred at roomtenperature for
1 h, 10 trinethylsilyl chloride (3.1 m§- 24.7 mol) was added dropw se.
Then the tenperature of the mxture was lowered to 0 C on a cooling ice
bath. To this mxture was added trigtdigpreiine (4.47 nL, 32 nmol) in one
portion, follomed by the dropmnse addltlon of a solutlon of acetyl chlorlde
(2.35 Pre mediate ragemic (R 4’ -chlgra~4 ~Fnechler DI O RIC :

and the mahtﬂtﬁ 405 15815 S ptleﬁm tn%t@ft qﬁdbteesfsotom%nttmet 3% I
qui ckly fiTtered on celirte under rogen, and frrtrate was concentrated
under reduced pressure to give crude - (5, 6-difluoro-2-

met hyl - pheny1) - 3-trinet hyl sil yoxy- 3-but adi ene as a yel | ow gum and
used for the next step wthout f cation. Exanple 64 20
Preparation of internedi ate racenis
4'R)-6-chl oro-4'-[5-chl oro- 2- (f
1- net hyl - et hoxy) - phenyl1] - 2" - (5, 6- a' Q gt hyl - phenyl)

spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne b 6' (1HD-d|ome WO

2010/ 121995PCT/ EP2010/ 055139 -50- M W 603. 45 C30H26C12F2N205 A mi xture of
of rlacenic (2 S, 3S, M.W. 517.36 C26H20CLF;N,05

£ ST S IR SRR b L e e angny ] 2 -

di one (113dcge l&aﬂﬁ)x}’m@hc)ld Wrﬁbtﬁybﬁtdrf@ EX@8PhraolP asd 0-(5- ﬂuoro 2- rncthyl—phcnyl) 3-
1- (5, 6-difluoro-2-neth ¥ phenyl)-3- 5 trinethylsilyoxy-2-aza-1, 3- but adi ene
(18 m’rﬁtlljne'ihﬁ stlgpietazy- fsbmdl§ne\/(é9 Bl aEepatcdan Eeampﬂe & tofyisae EdPadnt r at ed.

To the ys,.0ug M6 ARISH, XiMohedPralld ih v &&Or @tp]e(retg—;ﬁu%aé add@hé b:?r?]l‘:’ﬁ tant

solution was stirred at roomtenperature en concentrat
vacl. aﬁhé?#e@idﬂe)mm$ﬂmammhmmamhmmbe@meenc@ahpbmamepahenaﬁd3ﬁumﬂmed

aqueous tion. The organic |aye arated, washed, w wat er,
i od SOBCTHARg T S e BEnb SR it A ace Bhen GRVST Eﬁeeqt;ﬁ@bghn fied
by f1 agh6bh ONRLRYEAP WY el Rah¥&icd REthtwdtke daaMpRYREn Ao 14,8050 Hed (180 nD) .
mz (MH)': 603 Exanpl & 65

concentrated. The residue was purified by flash chromatography to give the title compound as

white solid (60 mg).

15
Example 62
Preparation of racemic (2’R, 3R, 4’S)-6-chloro-4’-[5-chloro-4-fluoro-2-methoxy-phenyl]- 2°-(5-
fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3.3 -piperidine]-2(1H)-one
20 M.W. 533.43 CysHy0CLF,N>,O;S

A mixture of racemic (2°R, 3R, 4’S)-6-chloro-4’-[5-chloro-4-fluoro-2-methoxy-phenyl]-2°-(5-
fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione ( 40 mg, 0.077 mmol )
and P,Ss (52 mg, 0.23 mmol ) in THF ( 2 mL ) was heated at 50 °C for 2 h, and then diluted with
toluene (10 mL). The mixture was concentrated and the residue was washed with DCM twice.

25 The DCM layers were combined and concentrated. The residue was purified by flash
chromatography to give the title compound as white solid (30 mg ).



15Preparation of racemc (2'S, 3S,

4' R) - 6-chl oro-4'-[5-chl oro-2-(1-net hoxycar bonyl-1- net hyl -

et hoxy) - pNeryyr2®95( 5, 6- di f | uor o- 2- et hyl - phenyl) - 6' - t hiPOX®EP2010/055139

spi ro[ 3Hi ndol e- 3, 3' - pi peri di neE 2(1H)-one MW 619.52 C301126C12F2N2045
20 A mi xture of racemc (2'S, 3S, -49-

4' R) - 6-chl oro-4'-[5-chl oro-2-(1-net hoxycar bonyl-1- net hyl et hoxy) - pheny1] -2' -
(5, 6-di fluoro-2-nethyl-phenyl) spiro[3H i ndol e-3, 3" -pi peridine]-2,6" (1H)-
dione ( 40 ng, 0.067 nmmol ) and P255 (45 , 0.20 mol ) in THF ( 2 L )
was heated at 50C for 2h, and then Eﬁ‘qlﬁl’]éggwith toluene ( 10 mL ). The

mi xture %@Eﬁf&ﬁ%@h{t@ﬁ&‘&a&@l Yaguanafd Lcy EFhh Wi ABolEH i Ll DEM
twice. The DCM T ayers were conbi ned and concentrated. The 25 resldue was
purified by flash chromat ography t o lgitaseriche titl e conpound as white solid
( 38 ng ). WO 2010/121995PCT/ EP2010/ 055139 -51- Exarrpl e 66 Preparation of
i nternmedi ate 2-(4-chl oro-5-fl uoro- 2\-f,0r rryl - phenoxy) - 2- net hyl - propionic acid
nmet hyl ester 5 M W 274. 68 CL2HL2CPE04,A i xt ure of

5-chl oro- 4-fl uoro- 2- hydr oxy- benzal de e (0.8 g, 4.6 mmol),

2- bronmo- 2- met hyl propionic acid nmethyl mster (1.6 g, 9.2 mmol) and K2CO8 (2
g, 14.5 mol) in DMF (40 nL) was placed]in a seal ed tube and heated by
irradiation in mcrowave reactor at ¢ fFor 12 mn. 10 After cooled to
roomtenperature, the m xture was part pned bet ween Et 0Ac and water. The
organi c layer was separated, washed w t'F wdt er, dried over anhydrous Na2SO4

and concentrated to give t he W 89 ggn’& 19132%1%)8? brown solid (1.08 g).
To dry tetrahydrofuran (15 mL) was added 1M THF solution of LIHMDS (24.7 mmol, 24.7 mL)

under Ar protection at room temperature, followed by the addition of 5,6-difluoro-2-methyl-
benzaldehyde (3.86 g, 24.7 mmol). After the mixture was stirred at room temperature for 1 h,

10 trimethylsilyl chloride (3.1 mL, 24.7 mmol) was added dropwise. Then the temperature of the
mixture was lowered to 0 °C on a cooling ice bath. To this mixture was added triethylamine
(4.47 mL, 32 mmol) in one portion, followed by the dropwise addition of a solution of acetyl
chloride (2.35 mL, 32 mmol) in diethyl ether (30 mL). The cooling bath was removed, and the
mixture was stirred at room temperature for 4 h. The mixture was quickly filtered on celite under

15 nitrogen, and filtrate was concentrated under reduced pressure to give crude 1-(5,6-difluoro-2-
methyl-phenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene as a yellow gum and used for the next
step without further purification.

Example 64

20  Preparation of intermediate racemic (2’°S, 38, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-

1-methyl-ethoxv)-phenyl]-2’-(5,6-difluoro-2-methyl-phenyl) spiro[3H-indole-3.3’-piperidine]-
2.6’(1H)-dione




Exanpl e 67 15Preparation of internediate

E/ Z- 2-[ 4- chl or 0- 2- ( 6- chl or 0- 2- ox0- 1, 2- di hydr o-i ndol- 3-

yl i denemewbybyo/B1995uor o- phenoxy] - 2- net hyl - pr opi oni ¢ aci ¢Crarhylb/oester M W
424.26 C20H16C12FNO4 To the m xture of 6-chloro-1, 3-di hydro-i ndol-2-one
(0.73 g, 4.4 mmol) and 2-(4-Chl oro-5- -30-

fl uoro-2-fornyl -phenoxy) - 2-nmet hyl -propionic acid nethyl ester (1 g, 3.65
mml) in nmethanol (15 nl) vva\ﬂwdmi)yr@@]l{kdjmg\k(@ 26 g, 4.4 nmmol)

dropwi se. . Then the m xture was_ heat ed After cooled to room

t enper &t MEUrefOr FoRmig € Sk, é‘cﬁﬂ)c@'ﬁ’tﬂpéﬂ éd[Srehl@tiOv%(k H@tb@?‘M‘éPéb%Yérd teethighi ch

2010/ 15080 sEATENZ0 10/ LB Tas 2 ES BEpH e g T e PRI TS (M o

E/ Z- 6- clidrer(® g; 3.94 mmalh poapored-ifi Exemple 32a1@dll4(r§:6hbﬂuqro@r llnenhyl phenybthyl - et hox

c ben{/[ {%Illl%gglg' sélg@%gi‘gi%i}%%ﬂr ) g%il(g]% :11}_)19 r bm@i% IHSL ) was heat rdt at 6ldt°C for t er
E/ Z- 2- [,fid ehRhRadd (T ﬁle L QiR dyR%@add Bl 30 § W&'((Mb'n@ﬁ'%ﬁftﬁw ) - 55

fl uor o- phenoxy] - 2- et hyl - propi oni ¢ aci d net hyl” ester .
di chl orrcﬂmﬁtalhtanbltlpmvmyn‘rad atrroom ttwpgretuat for Shyhien eeitbentrated in vacuo. The

di-tert | - di b t 2. l. | | 10 th ddi t f
o it iR B St sthyPacetae FRPauted fque RO st o R et o
Stirreda@t wa9 9Pt LEN Naghddl with Qlated, dHiedloWer aﬁﬁ’llybhtdu@ NayRO,, aANe&bAtadted Tded t he

resi due was purified by flash chromato rap hﬁ' give the title conpound as
a oflangesidus wab qurified gy flash chromatography to give the title compound as white solid (180

in

mg).
m/z (M+H)": 603

Example 65
15 Preparation of racemic (2’°S, 38, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-

ethoxvy)-phenyl]-2’-(5,6-difluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3.3’-piperidine]-

2(1H)-one

M.W. 619.52 C3oHysCLF,N204S
20 A mixture of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-
ethoxy)-phenyl]-2°-(5,6-difluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-
dione ( 40 mg, 0.067 mmol ) and P,Ss (45 mg, 0.20 mmol ) in THF ( 2 mL ) was heated at 50 °C
for 2h, and then diluted with toluene ( 10 mL ). The mixture was concentrated in vacuo and the
residue was washed with DCM twice. The DCM layers were combined and concentrated. The

25 residue was purified by flash chromatography to give the title compound as white solid ( 38 mg ).



Exanpl e 69 15Preparation of internediate racemc (2'S, 3S,

4'R)-6-chloro-4'"-[5-chloro-4-fl uoro-2-(1-

met hoxycawbaenylr19get hyl - et hoxy) - phenyl] - 2' - (5-f | uor o- 2PcEtEPI10PBEBRY | )

spiro[3Hindole- aa'- i erictii -dione MW 603.45 C301126C12F2N205 20 A

m xture of of, -51-

E/ Z- 6- chl or 0- 345- chl or 0- 4-f | uor o- 2- (1- net hoxycar bony1- 1- net hyl - et hoxy) -

benzyl i dene] - 2- oxo- 2, 3-di hydro-i ndol e-| -carboxylic acid tert-butyl ester

(1.4 g, 2.6 mmol) and

1- (5-f1 uor o- 2- net hyl - pheny1) - 3- t r i NEXHPPL06y oxy- 2- aza-1, 3- butadlene (13

Mol ) PrERAL S 8t i ARR S e (4 iR UeRE O ; it Qi

and concentrated. I0 the residue was

added DCM (30 nL) and TFA (5 nL), dhyhs&nesultant solution was stirred at

roomtenperature for 3h, then concentrated, The residue was partitioned

bet ween et hyl acetate and dil uted aque ?Z%e OH solution. The organic | ayer
9

was separated, washed with water, dried r anhydrous Na2SO4, and
concentrated. The residue was purlfled y* fl ash chromat ography to give the
title 5 conpound as white solid (@ g Exanpl e 70 Preparation of racemc
(2'S, 3S, 4'R-6-chloro-4'45-chl oro- 4l or o- 2- (1- met hoxycar bony1- 1-

met hyl - et hoxy) - pheny1] - 2' - (5- f | uor o- 2- ifet Hyl - pheny1) - 6' -t hi oxo

spi rp[ 3H i ndol e-3 10pi peridine]-2(1H) «ne -01/ \ 0 F C

M.W 274.68 Ci;H2CIFO4

A mixture of 5-chloro-4-fluoro-2-hydroxy-benzaldehyde (0.8 g, 4.6 mmol), 2-bromo-2-methyl-
propionic acid methyl ester (1.6 g, 9.2 mmol) and K,COs (2 g, 14.5 mmol) in DMF (40 mL) was
placed in a sealed tube and heated by irradiation in microwave reactor at 140 °C for 12 min.

10 After cooled to room temperature, the mixture was partitioned between EtOAc and water. The
organic layer was separated, washed with water, dried over anhydrous Na;SO4 and concentrated

to give the thitle compound as a brown solid (1.08 g).

Example 67
15 Preparation of intermediate E/Z-2-[4-chloro-2-(6-chloro-2-0x0-1,2-dihydro-indol-3-

vlidenemethyD)-5-fluoro-phenoxy]-2-methyl-propionic acid methyl ester

o

cl
|

(X =0
Cl N

H

M.W 42426  CyH;sCLFNO,
To the mixture of 6-chloro-1,3-dihydro-indol-2-one (0.73 g, 4.4 mmol) and 2-(4-Chloro-5-
20  fluoro-2-formyl-phenoxy)-2-methyl-propionic acid methyl ester (1 g, 3.65 mmol) in methanol
(15 mL) was added pyrrolidine (0.26 g, 4.4 mmol) dropwise. Then the mixture was heated at 70
°C for 1 h. After cooled to room temperature, the mixture was concentrated to give the crude

product which was used for the next step reaction without further purification.



MW 619.52 C301126C12F2N2045 A m xture of racemc (2'S, 3S, 4
R)-6-chloro -4 ' - [5 -chloro -4-fluoro-2-(1-nmetho xyc arbonyl-1- nethyl -
et ho xy) -woherwi2}9952' - (5 -fluoro -2-nethyl-p henyl) spiPCo/HP3M0I06%69 | e- 3, 3
" -piperidine] - 15 2,6'(1H) -dione ( 40 ng, 0.067 mol ) and P255 (45 ny,
0.20 mol ) in THF (2 nL ) was heated-a%- 50C for 2 h, and then diluted with
toluene (10 nmL.). The m xture was concentrated and the resi due was washed
with DCMtwi ce. The DCM sol uti ons were conbi ned and concentrated. The
residue was purified by flash colum to give the title conpound as white
solid ( 26 my). 20Exanple 71 PreparBXampledB internediate racenic

(2 St ﬁ?li?r%g%?}ﬁ%% 8@1&1%&1916(‘&@&@2%%1861% ?I)é_%hlg%dﬁ %X&aﬁ I?P %Ithoxvcarbonvl-l -methyl-

s pi r o[ 3H i ndahexy3- h’éhzxmdaﬂﬁ]ijoxreESZdlﬁvdrdhhdaie-O%rboxvm ac1d tert-butyl ester

2010/ 121995PCT/ EP2010/ 055139 -54- HO M W R71. 44 C29H25C12FN205 Racemi c
(2'S, 3S, 4 R) 6-chl oro-4'-[5-chl oro-2-(1- @t hoxycarbonyl- 1- net hyl - et hoxy)
-phenyl] - 2'-(5-fluoro-2-nethyl phe o~

Spiro[ 3Hi ndole 3,3 -piperidine]-2 -dione (2.7 g, 4.5 mol) 5
prepared in Exanple 5 was dissol%ed Tn)THF (20 nL). Then aqueous sol ution
(10 nmL) of KOH (0.5 g) was added. M xture was refluxed for 1 h. After
cooled to roomtenperature, the so 1S concentrated and then the
residue was acidified to "pH' 2& b ad&iﬁti on of concentrated aqueous HCl
solution. The white solid was collecteg Q filtration to give title

conpound (1.6 g). 10 mz (M+H)': 571 anple 72 Preparati on of
internediate racemc (2'S, 3S, 4'R)-6-£Nloro-4'-[5-chloro-2-(1-

met hoxyl car banoyl1- 1- net hyl - et hoxy) - phenyl] - 2' - (5-f | uor o- 2- et hyl - phenyl)
spi ro[ 3Hi ndol €1513 ' - i erMdwi 5243%ne (HsH24CLFNOs

To a solution of E/Z-2-[4-chloro-2-(6-chloro-2-oxo0-1,2-dihydro-indol-3-ylidenemethyl)-5-
fluoro-phenoxy]-2-methyl-propionic acid methyl ester (1.5 g, 3.65 mmol) in dichloromethane
(20 mL) at room temperature was added di-tert-butyl-dicarbonate (2.4 g, 11 mmol), followed by
10  the addition of 4-dimethylaminopyridine (0.15 g, 1.2 mmol). After the reaction mixture was
stirred at room temperature for 2 h, the solution was concentrated and the residue was purified by

flash chromatography to give the title compound as a orange solid (1.4 g).

Example 69
15 Preparation of intermediate racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-4-fluoro-2-(1-

methoxycarbonyl-1-methyl-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-
3.3 -piperidine]-2.6’(1H)-dione

M.W. 603.45 C30Hz6CLF2N,Os
20 A mixture of of , E/Z-6-chloro-3-[5-chloro-4-fluoro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-
benzylidene]-2-0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester (1.4 g, 2.6 mmol) and
1-(5-fluoro-2-methyl-phenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene (13 mmol ) prepared in

Example 4 in toluene (13 mL) was heated at 60 °C for 3h, and concentrated. To the residue was



13,-NC MW 600.48 C301128C12F1\ 1305 To a m xture of racemc (2'S, 3S,
4' R) - 6-chl oro-4'-[5-chl oro-2-(1-hydroxycar bonyl 1- met hyl et hoxy) - pheny1] - 2" -
(5-f1 uor ow@-202y495phenyl ) spiro[ 3H i ndol e- 3, 3' - pi peri dipa®EP2016/0631BY) - di one
20 (30 ng, 0.05 mmol ), EDCl (20 ng, 0.1 mml) HOBt (16 ng, 0.1 mmol) and
DI PEA (40 ng, 0.3 nmmol) in THF (1 nl) -&s added o-net hyl hydr oxyl am ne
hydrochl oride (22 ng, 0.25 mmol). The m xture was stirred at room
t enper aldéeDOXL (30 rgh) atﬁi"ﬂJFAQ lqs h{U) eghdayie pssePantiBbIGHibOwas Warrdde rbdrh k@ngpameund
as a white solid (11 MtH) ' : 600 WO 2010/ 121995PCT/ EP2010/ 055139
-55- Bf@qﬁﬁ éhey@opg@ﬁrg{%t ",ng’]reé]fiu@ Hee At tl(nzedgoetvgsen ethyl acetate and diluted aqueous
4'R) - 6 [ ( I
ot hoxy) eny orb T“'_hfg)li] ﬁqucgl;ager \)J'&S@%%ﬂ?ﬁé%ﬁ&%’h??%}ﬂ_ ta%?%f;ﬁ(%m’ bver anhydrous
spi r o[ 3,BOdahe cBp@ntratpd pHrc rdsidehw &2l HjeddryellashicMonMdtdgraphyl tig e Be Gt
C301128C12F1\ 1304S A i X¢b re of racemic (2'S, 3S,
4" R 6emparyt o whike solid o :én?g)( 1- met hoxyl car banoy1- 1- et hyl et hoxy) - pheny1] - 2
" - (5- fI uor o- 2- net hyl - phenyl ) spiro[ 3H i ndol e-3, 3' -
pi peri dine] -2, 6" (1H)-dione

Example 70

Preparation of racemic (2’°S, 3S. 4’R)-6-chloro-4’-[5-chloro-4-fluoro-2-(1-methoxvycarbonyl-1-

methyl-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-

10 piperidine]-2(1H)-one

M.W. 619.52  C3oH26CLF2N,04S
A mixture of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-4-fluoro-2-(1-methoxycarbonyl-1-
methyl-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-
15  2,6’(1H)-dione ( 40 mg, 0.067 mmol ) and P,Ss (45 mg, 0.20 mmol ) in THF (2 mL ) was heated
at 50 °C for 2 h, and then diluted with toluene (10 mL). The mixture was concentrated and the
residue was washed with DCM twice. The DCM solutions were combined and concentrated. The

residue was purified by flash column to give the title compound as white solid ( 26 mg).

20 Example 71

Preparation of intermediate racemic (2°S.3S.4’R)-6-chloro-4’-[5-chloro-2-(1-hydroxycarbonyl-

1-methyl-ethoxy)—phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3.3’-piperidine]-
2.6’(1H)-dione




10 ( 25 ng, 0.042 mmol ) and Lawesson's reagent (33 ng, 0.084 nmmol ) in THF
(1 nm ) was stirred at roomtenperature for Ih, and then diluted with

t ol uene (WOQomi12)995The m xture was concentrated and t hePcegirdue/os#s9 washed
with DCMtw ce. The DCM sol uti ons were conbi ned and concentrated. The
residue was purified by flash colum t-64give the title conmpound as white
solid ( 10 ng). 15 Exanple 74 Preparation of internediate racemc (2'S, 3S,

4'R)-6-chloro-4'-[5-chl oro-2-(1- t hgxyl car banoyl

- 1- et hyl - propoxy) - pheny1] - 2' - (5-f | uofo- 2- net hyl - phenyl ) spiro[3Hi ndol e-
aa'- i erictii -dione \c 20 M W 8. 53C32H32C12F1\ 1305 WO

2010/ 121995PCT/ EP2010/ 055139 -56- Toc nikture of racemc (2'S, 3S,

4'R)-6-chloro-4'-[5-chl oro-2-(1- ' N bony1- 1- et hyl propoxy) - phenyl] - 2" -
(5-fluoro-2-nmethyl -phenyl) spirol ' '-piperidine]-2,6' (1H) - dione
(50 ng, 0.084 mmol) prepared idg (65 nmg, 0.17 mmol ) and

DI PEA (66 ng, 0.54 mmol) in THF ( o- net hyl hydr oxyl am ne
hydrochl oride (22 ng, 5 0.25 mp})> eNm xture was stirred at room
tenperature overni ght and purified by pfep-HPLE to give the title compound
as a white solid (12 ng). Ex gyion of racemc (2'S, 3S,
4'R) - 6-chl oro-4' - [ 5-chl or o- 2- %7T?ﬁo§§? éé%ﬁ&

- 1- et hyRatOpica Rt BE; piReAiLthled-4’ ([5 d‘hﬂdIO@GIZeth@)t}hyﬂbopﬁehM&)hyﬂietl‘folﬁy))éqﬂlenyl]
spirol 3&(.!5-%?18%62 ?Ile?hﬂ%hgne;l)l sdpllr%%EH %I‘(ldoliie) 3,3 -plperldme] 2,6’(1H)-dione (2.7 g, 4.5 mmol)
5 prepared in Example 5 was dissolved in THF (20 mL). Then aqueous solution (10 mL) of KOH
(0.5 g) was added. The mixture was refluxed for 1 h. After cooled to room temperature, the
solution was concentrated and then the residue was acidified to “pH” 2-3 by addition of
concentrated aqueous HCl solution. The white solid was collected by filtration to give title

compound (1.6 g).
10 m/z (M+H)": 571

Example 72
Preparation of intermediate racemic (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-

methoxylcarbamoyl-1-methyl-ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-
15 3.3’- piperidine]-2.6’(1H)-dione

M.W. 600.48 C30H23ClLFN3Os5
To a mixture of racemic (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-hydroxycarbonyl-1-methyl-
ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-dione
20 (30 mg, 0.05 mmol), EDCI (20 mg, 0.1 mmol), HOBt (16 mg, 0.1 mmol) and DIPEA (40 mg,
0.3 mmol) in THF (1 mL) was added o-methylhydroxylamine hydrochloride (22 mg, 0.25 mmol).
The mixture was stirred at room temperature overnight and purified by prep-HPLC to give the

title compound as a white solid (11 mg). m/z (M+H)": 600



HM-NC MW 644.60 C32H32C12F1\ 13045 A m xture of of racemc (2'S, 3S,
4'R)-6-chloro-4'-[5-chl oro-2-(1- nethoxyl carbanoyl -1-ethyl- 15 propo
Xy) - phenyWwp 200/121995 - fluoro -2-nethyl-p henyl) spiro [ 2EHiRRd@oloss1393 ' -p
ip eridine] -2,6"' (1H)- dione ( 12 ng, 0.02 mml ) and P255 (18 ng, 0.08
mol ) in THF ( 0.5 nL ) was heated at-550C for 2h, and then diluted with
toluene ( 10 nL ). The m xture was concentrated and the resi due was washed
with DCMtwi ce. The DCM sol uti ons were conbi ned and concentrated. The
residue was purified by prep-TLC to give the title conpound as white solid
( 10 ng). WD 2010/ 121995PCT/ EP2010¥¥HBRIG3-57- |n Vitro Activity Assay
The_abi bichiaQfn SABGREROUNES. R) IR 1BLNIRS BT @GRSk RELMERI SR M)A
MDMR priotelns was neasured by a mogeneous (I ne-Tesol VvV
f 1 uor escethogy)-pesghl-2’ 165 hiooh2 Snatiedaribnylaot-tHES0 SpaggHd-iddol®3 57 naseriding-
peptjde that resenbl es the MDMR-i nt ting region of p53 (Lane et al.).
Bi ndi ng of GST-MDMR protein and p53§éﬁ%\l@é@e (biotinylated on its N-term nal
end) is registered by the FRET (flugrescence resonance energy transfer)
bet ween Eur opi um ( Eu) - | abel ed antlo- ant i body and streptavidi n-conj ugat ed
Al'l ophycocyanin (APC). 10Test is perforned in black flat-bottom 384-wel |
plates (Costar) in a total volune of Y0 gL containing. 90 nM biotinylate
peptide, 160 ng/nl GST-MDM2, 20 npfsy aV| di n- APC ( Per ki nEl merWal | ac), 2
, Al | ac), 0.2% bovine serum
D MM Tris-borate saline (TBS)

al bum n (BSA), 1 mMdithiothrei€lo
buffer as follows: Add 10 uL of GS ng/ M working solution) in
reaction buffer to each 15 well. uted conpounds (1:5 dilution
in reaction buffer) to each well, mx by shaki ng. Add 20 uL biotinyl ated
p53 peptide (180 nM wor ki ng MoWutSi@ﬁz} C@HzgamNMSbuffer to each well and
m x on shaker. lncubateg

Euant i “E8THq1] Ei‘)“cﬂmﬁ\@(%f*% 4(1§) %511960-2 %\KILT Bt r%%icgfvﬁad' ¥ J/A.Fr)g?tﬁsﬁgpc
wor Ki n@ﬂﬁ)szwféh&g] 3 QsTfﬁ%r@Qf&lahyq}sﬁehy@ sgn/e[@ﬁﬁnda@%k? ﬁﬁpeﬁ@ﬁ’lg] @%f‘(ggg%ﬁdﬁee

for 30 m nat nd read using a 0 capabl e plate ader” at and 615
nm (OVi ¢26rmg;,0.(A&rkinn] Ehnuelranédsbancy reagdnt 1093 mgpe 684 nmu:hl ) i@ HEgalgmht)svaser e

h d h | |
Dot Fvi RTed MTAPE PR ol dhndet e 68 BBt ik S hOr > d g
Repr es ephahtriRd\ual HRScdli® whPhad¥aMIheDCM twice. The DCM solutions were combined

and concentrated. The residue was purified by flash column to give the title compound as white

solid ( 10 mg).

15
Example 74
Preparation of intermediate racemic (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-
methoxylcarbamoyl -1-ethyl-propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-
3.3’-piperidine]-2,6’(1H)-dione
20

M.W. 628.53 C3,H3,CLFN;Os



Example 1C50 (.I1M 0.029BSA) 8 0.05 24 0.022 50 4.331 62 1.093 73 0.607 WO
2010/ 121995PCT/ EP2010/ 055139 -58- Clains 1. A conpound of the formula (1)
R3R2 R1 wWOQ010/121995 PCT/EP2010/055139

-56-

To a mixture of racemic (2’S, 3S, 4’R)-6-chloro-4’-[ 5-chloro-2-(1-hydroxycarbonyl-1-ethyl-
propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6°(1H)-
dione (50 mg, 0.084 mmol) prepared in Example 18, HATU (65 mg, 0.17 mmol) and DIPEA
(66 mg, 0.54 mmol) in THF (1 mL) was added o-methylhydroxylamine hydrochloride (22 mg,
5 0.25 mmol). The mixture was stirred at room temperature overnight and purified by prep-HPLC

to give the title compound as a white solid (12 mg).

Example 75

Preparation of racemic (2’°S, 3S. 4’R)-6-chloro-4’-[5-chloro-2-(1- methoxylcarbamoyl -1-ethyl-

10 propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3.3’-piperidine]-

2(1H)-one

M.W. 644.60 C;3;H3CLFN304S
A mixture of of racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1- methoxylcarbamoyl -1-ethyl-
15  propoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3’-piperidine]-2,6’(1H)-
dione ( 12 mg, 0.02 mmol ) and P,Ss (18 mg, 0.08 mmol ) in THF ( 0.5 mL ) was heated at 60 °C
for 2h, and then diluted with toluene ( 10 mL ). The mixture was concentrated and the residue
was washed with DCM twice. The DCM solutions were combined and concentrated. The residue

was purified by prep-TLC to give the title compound as white solid ( 10 mg).



I, | S5wherein Xis d, For Br, Yis hydrogen or F, Vis For d, V is
hydr ogen or F, 10V' is hydrogen or F, Wis F, d or Br, W is hydrogen or
F, Rl anowB2oave1dyydr ogen, nethyl, ethyl or propyl, or RCTardoIR®538Y | i nk
to forma cyclic structure selected froma substituted or 15unsubstituted
cycloal kyl R3 is selected fromOH OR-p7NH2, NHR , NR R', NHOR or
NHS(=0)2R', R, R' is selected independently fromthe group consisting of
| ower al kyl, substituted al kyl, cycl oal kyl and substituted cycl oal kyl and
t he pharmaceutically acceptable salts and esters and enanti oners thereof.
20 2. The conpound of claim1 WeYBIhAS§etoAssay j s hydrogen, Vis F or d,

The ability of the compounds to inhibit the interaction between p53 and MDM?2 proteins
was measured by an HTRF (homogeneous time-resolved fluorescence) assay in which
5 recombinant GST-tagged MDM?2 binds to a peptide that resembles the MDM2-interacting region
of p53 (Lane et al.). Binding of GST-MDM?2 protein and p53-peptide (biotinylated on its N-
terminal end) is registered by the FRET (fluorescence resonance energy transfer) between

Europium (Eu)-labeled anti-GST antibody and streptavidin-conjugated Allophycocyanin (APC).

10 Test is performed in black flat-bottom 384-well plates (Costar) in a total volume of 40 uL
containing:90 nM biotinylate peptide, 160 ng/ml GST-MDM2, 20 nM streptavidin-APC
(PerkinElmerWallac), 2 nM Eu-labeled anti-GST-antibody (PerkinElmerWallac), 0.2% bovine
serum albumin (BSA), 1 mM dithiothreitol (DTT) and 20 mM Tris-borate saline (TBS) buffer as
follows: Add 10 uL of GST-MDM2 (640 ng/ml working solution) in reaction buffer to each

15 well. Add 10 uL diluted compounds (1:5 dilution in reaction buffer) to each well, mix by
shaking. Add 20 uL biotinylated p53 peptide (180 nM working solution) in reaction buffer to
cach well and mix on shaker. Incubate at 37°C for 1 h. Add 20 uL streptavidin-APC and Eu-
anti-GST antibody mixture (6 nM Eu-anti-GST and 60 nM streptavidin-APC working solution)
in TBS buffer with 0.2% BSA, shake at room temperature for 30 minutes and read using a TRF-

20 capable plate reader at 665 and 615 nm (Victor 5, Perkin ElmerWallac). If not specified, the

reagents were purchased from Sigma Chemical Co.

ICso’s showing the biological activity of this invention exhibit activities less than about 10

uM. Representative values are, for example:

25
Example 1Cs (uM, 0.02%BSA)
8 0.05
24 0.022
50 4.331
30 62 1.093

73 0.607



25V is hydrogen, WO 2010/121995PCT/ EP2010/ 055139 -59- V' is hydrogen, W
is d, W is hydrogen, Rl, R2 are nethyl or ethyl and 5R3 is OH or
NHS( =0) 20 2810/12198npound of claim 1l selected fromthe @CoOMmP2@o/053132i ng of
chiral (2'S, 3S,

4' R)-6-chl oro-4'-[5-chl oro-2-(1-hydrox§&arbonyl-1-net hyl - et hoxy) -

pheny1] - 2" - (5-fl uoro-2-nethyl -phenyl)-6'-thioxo spiro

[ 3H i ndol e- 3, 3' -pi peridine]-2(1H)- 10one, racenmc (2'S, 3S,

4' R) - 6-chl oro-4'-[5-chl oro-2-(1-nmet hoxycar bonyl- 1- net hyl - et hoxy) -

phenyl] -2'-(5-fluoro-2-nethyl - phenyl)ci@img hi oxo spiro

[ 3H1indol e-3, 3" -pi peridine]-2(1H one, chiral (2'S, 3S,

4'R) - 6-1chl @r souh@ o€ tHeGbAnda (13- Met hoxycar bony1- 1- met hyl - et hoxy) -

15phenyl] - 2' - (5-fl uor o- 2- et hyl - phenyl1) -6' -t hi oxo spiro

[ 3Hi ndol e- 3, 3' - pi peri di ne] -R31H) RQne chiral (2'S, 3S,

4'R)-6-chl oro-4'- [ 5-ch| or o- 2- t Rnesul fonyl am no- 1, 1-di et hyl- 2- oxo-
et hoxy) - pheny1] - - (5-fl uoro- 2/ met\hyl - phenyl) 6' -t hi oxo

spi ro[ 3H i ndol e- 3 3' - pi erldole] 61H) -gne, 20chiral (2'R 3R

4'S)-6-chl oro-4'- [5 chl #t hangypul f onyl am no- 1, 1-di et hyl- 2- oxo-

et hoxy) - phenyl] - -(5-fl uor 0 6' -t hi oxo

spi ro[ 3H i ndol e-3, 3' - piperid chiral (2'S, 3S,

4'R)-6-chl oro-4'-[5-chl or@f 2-

(2- et hanesul fonyl am no- 1, hydi e

hyl - phenyl)-6' -t hi oxo spiro [ 3H

racemc (2'S, 3S,

4' R)-6-chl oro-4'-[5-chl oro-y«

phenyl] -2'-(5-fluoro-2-nethyl -

[ 3H1 ndol e- 3, 3' - pi peridi ne] -2(1H)one,
5 wherein

X is Cl, For Br,

AHY 1] - 2' - (5-chl or o- 2- net
i dine]- 252(1H)-one,

%ar bynyl 1 \ﬁr opyl - but oxy) -
phenyl) -thioxo spiro

Y is hydrogen or F,
VisForCl,
V’ is hydrogen or F,
10 V’’ is hydrogen or F,
WisF, Clor Br,
W’ is hydrogen or F,
R; and R;are hydrogen, methyl, ethyl or propyl,
or R;and R; may link to form a cyclic structure selected from a substituted or
15 unsubstituted cycloalkyl
Rj; is selected from OH, OR’, NH,, NHR’, NR’R”, NHOR’ or NHS(=0),R”,
R’, R” is selected independently from the group consisting of lower alkyl, substituted alkyl,
cycloalkyl and substituted cycloalkyl
and the pharmaceutically acceptable salts and esters and enantiomers thereof.
20
2. The compound of claim 1 wherein
Xis Cl,
Y is hydrogen,
VisForCl,
25 V’ is hydrogen,



chiral (2'S, 3S,

4' R) - 6-chl oro-4'-[5-chl oro-2-(2-cycl opropanesul f onyl am no- 1, 1-di net hyl 302-0

X0- et hoxyweophevei49s2' - (5- f | uor o- 2- net hyl - pheny1l) - 6' - t hi ®K®/EP2010/055139

spiro[ 3H i ndol e-3, 3" - piperidine]-2(1H) -one and racemc (2'S, 3S,

4' R)-6-chl oro-4'-[5-chl oro-2-(1-net hox§2ar bonyl - cycl obut oxy) - pheny1] -
-(5-fluoro-2-net hyI - phenyl)-6'-thi oxo spiro[3H i ndol e-3, 3" -

pi peri di neh- 2is biyhirop WO 2010/ 121995PCT/ EP2010/ 055139 -60- 4. A conpound

of claim1 selected fromthe group consisting of racemc (2'S, 3S,

4' R) - 6-chl &'éﬁ-@fa-[S chl or o- 2- ( 2- met hoxycar bonyl - met hoxy) - pheny1]-2'- [5 -

difluoro- rqgﬁ?a&lo p,henyl] -6" -thio xo spiro [3Hindo |e-3,3 "' -pip
eridine] -2 ( -o%e,’ 5 racemic (2' S, 35S, 4' R-6- chloro -4 "' - [5-
chloro -2- Rlermehmthyj{oaetbph"md 1 -methyl- etho xy)- phenyl] -2" -(4,5

-difJuoro - " -thio xo spiro [3Hindo le-3,3 "
- pi peri di n&p lsr?;]%‘ﬂll#\]@ﬂg%ﬁéemc (2'R 3R

4'S)-6-chl oro-4'-[5-chl oro-4-fl uoro-2-mnmet hoxy-phenyl]- 2'-(5-fluoro-2-
met hyl - phenyl )-6 ' -thio xo spiro [3Hindo le-3,3 " -pip eridine] -2
(1H) - orde, ROvcaayeningd of 2laim & sele@s fupm thRpr@yp whbiging o4 * - [5- chloro -2-(1

e nethyl - ppdny 28 TREe R g5k BT Mgty wEaryolyt maa‘?tesL?t?* ile) -
2(1H) - one, Ehenyl]t@eq@nﬂlforézz rnetﬁy];—p&% %’ thiBko §pmquQhab1eM Fpe{rﬁnneqlzl(gq -4-

fluoro-2-(1-metho xyc arbonyl -1 -nethyl etho xy)-phenyl] 5 - fluoro
-2-Het hyl - pnhieny1)-6 ' -t hi oxo splro [3Hindo |e-3 ,3 "' -pip eridine] -

152(1H) - On?ace@?c rr@ (1:35(1% 1})9? lg'l’ﬂpi?' 84’- -chlg%)o $ Qﬁﬁlg q%fcgcaﬁéony -é-rilé[hllgahc%{ﬁ- 2-(1

-met ho xyl car 0 XY)-

- 2- et hyl - ph&@myl)(saﬂuoroizhmahgal plwnszg q 3rokngpird[8H3ndole-3;3° q)lpqmdatd]du(rlej
(1H) - one and racemc (2 4 ' R)-6- chloro - [ 5- chl oro
-2-(1 - nmePRoxyl car bam)yl -1 - et hyI propo xy)- 20phenyl ] -2 -(5 - fluoro
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15 phenyl]-2’-(5-fluoro- 2-rnethyl-phenyl) 6’-th10x0 spiro[3H-indole-3,3’-piperidine]-2(1H)-
one,
chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2- (2-methanesulfonylamino-1,1-diethyl-2-oxo-
ethoxy)-phenyl]- 2’-(5-fluoro-2-methyl-phenyl)- 6’-thioxo spiro[3H-indole-3,3’-
piperidine]-2(1H)-one,

20 chiral (2'R, 3R, 4’S)-6-chloro-4’-[5-chloro-2- (2-methanesulfonylamino-1,1-diethyl-2-oxo-
ethoxy)-phenyl]- 2’-(5-fluoro-2-methyl-phenyl)- 6’-thioxo spiro[3H-indole-3,3’-
piperidine]-2(1H)-one,
chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2- (2-methanesulfonylamino-1,1-diethyl-2-oxo-
ethoxy)-phenyl]-2’-(5-chloro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-

25 2(1H)-one,
racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-ethoxycarbonyl-1-propyl-butoxy)-
phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-2(1H)-
one,
chiral (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(2-cyclopropanesulfonylamino-1,1-dimethyl-

30 2-oxo0-cthoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-
piperidine]-2(1H)-one and
racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-cyclobutoxy)-phenyl]-
2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’- piperidine]-2(1H)-one.



-61- Y is hydrogen or F, Vis For O, V is hydrogen or F, V' is hydrogen
or F, 5Wis F, d or Br, W is hydrogen or F, Rl and R2 are hydrogen,

met hyl , ewbybioonri1gsopyl or RL and R2 may |ink to form aPCymPR@o®s318Lt ur e
selected froma substituted or unsubstituted cycloal kyl, 10R3 is sel ected
fromOH OR, NH2, NHR, NR R', NHOR -60- NHS(=0)2R', R, R' is selected

i ndependently fromthe group consisting of |ower alkyl, substituted al kyl,
cycl oal kyl and substituted cycl oal kyl and the pharmaceutically acceptabl e
salts and esters and enantionmers thereof together with a pharmaceutically
accept dbl e Aescennsiuad of glaing 4 selegled from e e GoRsiptiecut i cal conposition of

claim5 fo b g I [ LdtAanors,
rore part | SR 7 BragtD-EpERIe - folroe R E Aok Rl A Ry 2Bl 1
conpound of5-difijpocne-ndthypdienygl]-6°tooxb $paro[ IHendode 3 A5 pipedd maive(itt)-i@, 8. A
compound accordi ng,t ne of ¢l ai 0 4 for the treatpent. or contro
of cancer, 4 5.c Ari0sehigra-g ﬁLS?%hffgrﬁé%-@ “BaoR LA ARy I gpeiikctheion.

| ung and p Le_ j - 2 *_thi _ Q ingl-aims 1
o 3 for LR o e B R AR OBl 2] o1

cancer, in2pdbtarsul ar solid tunors, nore particularly breast, colon, |ung

and prost a%aece;[nlilcn&r’ﬁ,' 3R, 4°S)-6-chloro-4’-[5-chloro-4-fluoro-2-methoxy-phenyl]- 2’-(5-fluoro-2-

methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-2(1H)-one,

10 racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-
phenyl]-2’-(5,6-difluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-
2(1H)-one,
racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-4-fluoro-2-(1-methoxycarbonyl-1-methyl-
ethoxy)-phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-

15 2(1H)-one,
racemic (2’S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1-methoxylcarbamoyl-1-methyl-ethoxy)-
phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’- piperidine]-2(1H)-
one and
racemic (2°S, 3S, 4’R)-6-chloro-4’-[5-chloro-2-(1- methoxylcarbamoyl -1-ethyl-propoxy)-

20 phenyl]-2’-(5-fluoro-2-methyl-phenyl)-6’-thioxo spiro[3H-indole-3,3’-piperidine]-2(1H)-

one.

5. A pharmaceutical composition comprising a compound of the formula (I)

25 wherein

X is Cl, For Br,
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Y is hydrogen or F,

VisForCl,

V’ is hydrogen or F,

V’’ is hydrogen or F,

WisF, Clor Br,

W’ is hydrogen or F,

R; and R;are hydrogen, methyl, ethyl or propyl

or R;and R; may link to form a cyclic structure selected from a substituted or
unsubstituted cycloalkyl,

Rj; is selected from OH, OR’, NH,, NHR’, NR’R”, NHOR’ or NHS(=0),R”,

R’, R” is selected independently from the group consisting of lower alkyl, substituted alkyl,
cycloalkyl and substituted cycloalkyl

and the pharmaceutically acceptable salts and esters and enantiomers thereof together with

a pharmaceutically acceptable excipient or carrier.

The pharmaceutical composition of claim 5 for the treatment or control of cancer, in

particular solid tumors, more particularly breast, colon, lung and prostate tumors.

A compound of any one of claims 1 to 4 for the use as medicament.

A compound according to any one of claims 1 to 4 for the treatment or control of cancer, in

particular solid tumors, more particularly breast, colon, lung and prostate tumors.

The use of a compound of any one of claims 1 to 4 for the manufacture of medicaments for
the treatment or control of cancer, in particular solid tumors, more particularly breast, colon,

lung and prostate tumors.



