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present invention relates to spiroindolinone derivatives of the fornula |
Cl | amstophavessedeuti cal |y acceptabl e salts and est erspamdpresiansisosrer

t hereof wherein X, Y, V, R, R2 and R are as described herein. 5 The
conpounds have utility as prodrugs |l eading to other anticancer agents.
Background of the Invention p53 is a tunor suppresser protein that plays a
central role in protection against 10 devel opnent of cancer. It guards
cellular integrity and prevents the propagati on of permanently danmaged
clones of cells by the induction of growth arrest or apoptosis. At the

nol ecul ar level, p53 is a transcription factor that can activate a panel of

genes inplicated int r i osis. pb3 is a
potent cell cycle inﬁ#ﬁp§§ﬁﬁ&§iyﬁ8P@EPﬁgﬁ?ﬁ@ﬁﬁégﬂﬁgﬁg§8g§$NDNQ at the
cellular level. MDM2 and p53 form a feedback control |oop. MDM2 can bind
p53 and 15 inhibit its ability to transactivate p53-regulated genes. In
addi ti on, NDRPreseeiBr@sion platghiagtitoindobesnersavativis gf dwdermuadf ps53. p53 can

activate the expression of the MDM2_gene, thus raising the cellular |evel

of MDM2 protein. This feedbaRk cont ol l,oop insures that both MOM2 and p53
are kept at a low level in norkal p Rerating cells. MDVR2 is also a
cofactor for E2F, which plays ral role in cell cycle regulation. WO
2010/ 084097PCT/ EP2010/ 050525 O- The ratio of MDMR2 to p53 (E2F) is
dysregul ated i n many cancers. G |y f(nnring nol ecul ar defects in the
pl6l NK4/ p19ARF | ocus, for instf8 have feen,  shown to affect MDMR protein

degradati on. |nhibition of
wi | d-type p53 should | ead
apoptosis. MDM2 ant agoni sts,
cancer therapy as single agents
ot her antitunor therapies. The f strategy has been shown
by the use of different macr gl etwu £J ols for iNhibition of MDMR-p53
interaction (e.g. antibodies, antisensejoligonucleotides, peptides). MW
al so binds E2F through a conserved bi ndRng regi on askp53 and activates
E2F- dependent transcription of cyclin A suggesting that

and pharmaceutically acceptable salts and esters and enantiomer thereof

wherein X, Y, V,R', R? and R are as described herein.

i in tunor cells with

' cell cycle arrest and/or
a novel approach to
ith a broad spectrum of

The compounds have utility as prodrugs leading to other anticancer agents.

Background of the Invention

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

10  development of cancer. It guards cellular integrity and prevents the propagation of permanently
damaged 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 MDM?2 at
the cellular level. MDM2 and p53 form a feedback control loop. MDM2 can bind p53 and

15 inhibit its ability to transactivate p53-regulated genes. In addition, MDM?2 mediates the
ubiquitin-dependent degradation of p53. p53 can activate the expression of the MDM?2 gene,
thus raising the cellular level of MDM?2 protein. This feedback control loop insures that both
MDM?2 and p53 are kept at a low level in normal proliferating cells. MDM?2 is also a cofactor
for E2F, which plays a central role in cell cycle regulation.
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10 MDMVR ant agoni sts m ght have effects in p53 nutant cells. A series
of spiroindolinone as antagoni sts of MDM2 has previously been disclosed in
J. Am Chewo 2800084092005, 127, 10130 and al so in US-2007- @2T324d10h305paibl i shed
Sept ember 13, 2007. 15 A prodrug is in nost cases a pharmacol ogically

i nactive derivative of a parent drug nolecul e that requires spontaneous or
enzymatic transformation within the body in order to rel ease the active

drug, and tihatrathast Mlmmbeldswﬁ] 2Fysrdyysﬂ@g@mat1ﬁ @& ¢@icetN Fr@iearly oCudtng
nol ecul e. It has been shown at a nolecule with optinmal structural
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many d l ecules 1's 25 the basic reason why bioreversible chem cal
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that would otherwise limt the clinical useful ness t he drug. 0 The

adviht AdEMeY anjagenist might hews dffecistis pphysirasarellss operties, such as enhanced
wat er solubility for parenteral admnistration or oral adm nistration
conpared to the parent drug, or it enhances absorption fromthe digestive

tract, or iAsdrry oEgﬁiﬁi‘m&)hdbntgasSdI@dg'ohisfs}bffMDMz)m-]dr@ﬁdSﬂsl}V@en dlsclosed inJ.
2010/ 084097PCT/ EP2010/ 050525 - 3- |la I A have
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of theygghapounds of fornula | A to render these conpounds suitable for oral
adm ni stration. The present invention provides spiroindolinone derivative
pr oty ugs whose in vivo degradati on/cI eavage products (fornula IA) are snall
nol ecul e i nhi bltors of the teractign. The present  conpounds

provi de st abPRIredS HMgt3Pes frfl"l‘ naetiye GorivakiNe pba garep! %gent and
sel ect iRl &haPRyLE&NBEhtaAGRR LS enz!%{a%'c s HRRA TR IR t1Rf bdd98n bRERS 1 ON

release the active drug, and that has improved delivery properties over the parent drug molecule.
It has been shown that a molecule with optimal structural configuration and physicochemical

20 properties for eliciting the desired therapeutic response at its target site does not necessarily
possess the best molecular form and properties for its delivery to its point of ultimate action.
Usually, only a minor fraction of doses administered reach the target area and since most agents
interact with non-target sites as well, an inefficient delivery may result in undesirable side effects.
This fact of differences in transport and in situ effect characteristics for many drug molecules is

25  the basic reason why bioreversible chemical derivatization of drugs, i.c., prodrug formation is a
means by which a substantial improvement in the overall efficacy of drugs can often be achieved.
Prodrugs are designed to overcome pharmaceutically and/or pharmacokinetically based problems
associated with the parent drug molecule that would otherwise limit the clinical usefulness of the
drug.

30

The advantage of a prodrug lies in its physical properties, such as enhanced water

solubility for parenteral administration or oral administration compared to the parent drug, or it

enhances absorption from the digestive tract, or it may enhance drug stability for long-term



The present invention relates to spiroindolinones of the formula I 10 C |
wherein Xis O or Br Yis Hor F 15Vis For d R is selected from M, Et
or nPr Rawponaisewred from OH Ove or NHSO2Me R i s sel eecedprRoions3s=0) R
CH20H, CH2OR , or CH20C(=0)R R is selected fromlower alkyl,
substituted | ower alkyl, |ower alkoxy,-3substituted |ower 20 al koxy,
cycl oal kyl, substituted cycloal kyl, cycloal koxy or substituted cycl oal koxy.
or a pharimeeuhipoahdsofaceani Bhevslahited &l BibawiilaBilignTi @aEthetchat adful toVO

2010/ 08409 7PCT/ EP2Q10/ 050525 -4- Cl '
find derivatives of the compounds of formula IA to render these compounds suitable for oral
administration. The present invention provides spiroindolinone derivative prodrugs whose in
vivo degradation/cleavage products (formula IA) are small molecule inhibitors of the MDM2-
5 p53 interaction. The present compounds provide stable, formulatable entities that in vivo can

lead to potent and selective oral anticancer agents.

Detailed Description of the Invention

The present invention relates to spiroindolinones of the formula I

1
Rx_@ R1
o]

0

9
g

O

Cl

X [\{ v
10 R I
wherein
X is Clor Br
Y isHorF
15 V is ForCl

R' is selected from Me, Et or nPr

R? is selected from OH, OMe or NHSO,Me

R is selected from C(=O)R', CH,OH, CH,OR', or CH,OC(=O)R’

R'is selected from lower alkyl, substituted lower alkyl, lower alkoxy, substituted lower
20 alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkoxy or substituted cycloalkoxy.

or a pharmaceutically acceptable salt, ester or enantiomer thereof.

The compounds of formula I are prodrugs of compounds of the formula TA



I A wherein the values for V, X Y, R are as above and R2 is CH or
NHSO2Me. The conpounds of formula | A are active as anti cancer agents and
are cl ai w0 2010/08487 Pat ent Application Nos. 11/846, 597 Prrak20gsesks 29,
2007 and 12/273,035 filed Novenber 18, 2008. 5 Preferred are conpounds of
formula | wherein Xis d , Yis H, V4s For C, 10R is Me or Et, R is
selected fromOH Owe or NHSO2Me Ris C(0)R and R is selected from
| ower al kyl, substituted |ower al ky! |ower al koxy, substituted |ower

al koxy, cycloal kyl, substit R oglkyl, cycl oal koxy or substituted
cycl oal koxy. 15 Most preferre s are those of the formula: chiral
(2'S, 3S, 4' R -1-acetyl-6-chl 5-chl oro- 2- (1- hydr oxycar bonyl- 1- net hyl -
et hoxy) - pheny1] -2' - (5-fl uoro- - pheayl )

spiro[ 3H i ndol e- 3, 3' - pi peri dip 6" (1H)fdi one; chiral (2'S, 3S,
4'R)-6-chl oro-4'-[5-chl oro- 2- ) 1- 1- et hyl - et hoxy) - 20
phenyl ] -2, 3-di hydro- 2" - (5¢j -2,6' -di oxo

spiro[indol e-3, 3" - pi peri di ne#- 1- ert-butyl ester;

X

N
H

1A
wherein the values for V, X, Y, R are as above and R? is OH or NHSO,Me. The
compounds of formula TA are active as anticancer agents and are claimed in U.S. Patent

Application Nos. 11/846,597 filed August 29, 2007 and 12/273,035 filed November 18, 2008.

Preferred are compounds of formula I wherein
X isCl,
Y isH,
V isForCl,
10 R' is Me or Et,
R? is selected from OH, OMe or NHSO,Me
R is C(=O)R' and
R'is selected from lower alkyl, substituted lower alkyl, lower alkoxy, substituted lower
alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkoxy or substituted cycloalkoxy.
15
Most preferred compounds are those of the formula:
chiral (2'S, 3S, 4'R)-1-acetyl-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;
chiral (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-
20  phenyl]-2,3-dihydro-2'-(5-fluoro-2-methyl-phenyl)-2,6'-dioxo spiro[indole-3,3'-piperidine]-1-
carboxylic acid tert-butyl ester;
racemic (2'S, 3S, 4'R)- 1-acetyl -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;
chiral (2'S, 3S, 4'R)- 1-acetyl -6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-methyl-
25 ethoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione;



racemc (2'S, 3S, 4 R - 1-acetyl

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

et hoxy) - pNerzgjos2097( 5- f | uor o- 2- met hyl - phenyl) PCT/EP2010/050525
spiro[ 3H i ndol e-3, 3 -piperidine]-2,6" (1H)-dione; chiral (2'S, 3S, 4'R)-
1-acetyl -6-chloro-4'-[5-chloro-2-(1-méthoxycarbonyl-1-nmethyl- 25

et hoxy) - phenyl ] -2' - (5-fl uoro- 2- net hyl - phenyl)

spi r o[ 3H i ngehtc 'S’ 3‘SQﬂ'RQIG-ﬂildﬁ@M‘QS-@hﬂ)idﬂ)Z-(djr@d’ﬂﬁoxycM@onyl-1 -methyl-cthoxy)-
2010/ 084097PCT/ EP2010/ 050525 - 5- acemc (2

4' R) - 6P8and14-(@-flyazo2hnethyl- Qheelil)rﬂeh%&wtbﬂrﬁ?@@}hﬂdﬁkﬁﬁ gtmpsgigdyne]-

pheny1l] F@glﬂ( Q{gﬂeuoro 2- met hyl - pheny1l) - 1- hydr oxynet hyl
splro[g 3 e-3,3 -piperidine]- 2,6'(1H) -dione; racemc (2'S, 3S,
4' R) - 1- acetraxymie{2s, fB-SG4R|)-|le[GBtO4(yH{eﬂl—yt blobiowe 2-[ Stehtetond X iramtHoapydkbdryl8 -

ZST ? '[ éﬁ? )c(f@%%pggnyh-ééé .(fgwﬁé- %@C%BYZ' %Y%PIHQEH indote. Ohl Piperidne 2,65 8H)-

4'R) - 1-fgpt oxymet hyl-6-chl oro-4'-[5-chl oro-2-(1-net hoxycarbony1-1-
met hyl - et hoxy) - phenyl ] - 2' - (5-f | uor o- 2- net hyl - phenyl )
spi ro[ 3H i rhodld2S, 3S.-PR pénricddrehetRylss- Qlllbi)&4 el ehbwro-Led inethbxy(cat t®ny B,

ohony 1 ian iy aReSAL BB Biob i R BvE Mo R P Py PRI
spi r o[ Jkkrdendol e-3, 3' - pi peri di ne] 2,6 (1H) di one; racemc (2'S, 3S,

4'R)-6-chloro-4'-[5-chloro (1 roxycarbonyl 1- net hyl - et hoxy)
oty 1] 5 ShBaR8osb- R NeehpreHeibayors A bl melEr sy bt hyl )

175 LA Bl BT L Ly N 5.7

di met h)piipledme(]xzaT(hHX-)d)mﬁhenyl] (5 fI uoro 2 rret hyl - phenyl)
spi ro[ 3H i ndol e- 3 - piperi iral

4'R) - 1- acet§eEmBe &Y, &8@43)165%%004 155@hl@20 ﬁéﬂ ﬁlaﬁ@gimafrbwlénmﬁéy ket 0X>20
e s PR, ORI A TR g g
4' R5 1pqmﬁdmk]ﬁ (Hpwddong; - [ 5- chl or o- 2- (1- et hyI -1 -
et hanceul | o o RPN PLORRY): POGIYE]: 2 (5L Au0r & 2T YL Preny D)
4' R) - 1 aashylr 8xS_HR%9F- ﬂhe‘ﬁ?ﬂgQ‘L(@[fﬂjo%-(ﬂm@tﬁn?ﬂlghelnyl) spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;
chiral (2'S, 3S, 4'R)-1-acetyl-6-chloro-4'-[5-chloro-2-(2-methanesulfonylamino-1,1-

20 dimethyl-2-oxo0-ethoxy)-phenyl]- 2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-

piperidine]-2,6'(1H)-dione;

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;

25 chiral (2'S, 3S, 4'R)-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;

chiral (2'R, 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-

30 indole-3,3"-piperidine]-2,6'(1H)-dione;

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;



met hanesul f onyl am nocar bonyl - propoxy) - pheny1] - 2' - (5-f | uor o- 2- et hyl - pheny1)
- spiro[ 3Hi ndol e-3,3 -piperidine]-2,6"(1H -dione; chiral (2'R 3R

4" S) - 1- acw0yeatodsedyror o- 4' 45- chl oro-2-(1-et hyl -1 - PCT/EP2010/050525

met hanesul f onyl am nocar bonyl - propoxy) - pheny1] - 2' - (5-f | uor o- 2- net hyl - pheny1)
- spiro[3H30 indol e-3,3" -piperidine]-2;6"'(1H) -dione; racenmic (2'S, 3S,

4'R) - 1-acetyl-6-chloro-4'45-chloro-2- (1-ethyl-I-

met hanesul fcﬁﬁia/ﬂ(a'Sl Bsaampmyétymemww[rsttﬂw&b-m-eﬂﬁi ¢hl or o- 2- met hyl - pheny1)

-spiro[ 3Hi ndal e- 3, 3' - pi peri di ne] - % WO
2010/ om@m@ﬁ@@@@m@éwzspm@ommheayﬂ( (%chlg@ -2-methyl-phenyl)-spiro[3H-

4'R) - 1- ro-2- (1l-ethyl-I-
met hane]zdl;qq‘% ony?1 %’lﬁé}l@%g% ééﬁ%‘ 8%¥1§poxy) phenyl] - 2' - (5-chl oro- 2- et hyl - pheny1)
- spi r o] 3H ichdal(2R3 3R 4'f)-percetdl-6ehloo-@'-[Stthled Brié;ctlolral (2' R, 3R,

et an SGTH  HES B - PO b Mror oo heiief ipheny 1) -

spi r o 3kididalser %eﬁdm@] @g(lg%gfglleZ 6' (1H) -dione; racemc (2'S, 3S,
4'R)-1-acetyl- g  oro-4"- chl oro- 2- (1- hydr oxycar bony1- 1- pr opyl -

but oxy) - phemmjlc QZ‘S (5 ﬂ'IRl)dF@egI-HﬁectHlmb ﬁb-lﬁé-nlylbyo -2-(1- hydroxycarbonyl—l -propyl-

2P R 24 B TR En T 05 SRR 2 Thdlftr B by SO Re b perttg Pa s T -gigre:

but oxy) - phepyhil(28! 3S5ﬂ€ UQE& Qé-@ﬁlb?tyh" h@myth)2-(1-hyd bonyl-1- |-
spl ro[ 3Hi ndol e(- 3,3 - j peri dlyne] - [gH) - di on(e % ﬁlmiyaclar Ony prolgy

4" )0 1 batesty pharytd’ dﬁémr%gmqihadmhsayle iplmiélHdRWa-ﬂbbmpPrl mp} wﬁlH) -dione;

but oxy) - ph 5, | 47

api rof 3rt 1 RG2S, JReABHIR: G EaR N (ol 1 hydrpsyabopyl- propyl-

4'R) - 1-baﬁtﬁity)%h&ryb]"-'ﬂf(ﬁ-fﬁloﬁﬁiﬁiiétbyl%h%nylﬁ Qplﬁi[hﬁl-lndole 3,3"-piperidine]-2,6'(1H)-dione;

met hanesul f onyl am nocar bonyl - Eropoxy) -2' 45- chI oro 2- met hyl - phenyl) -

spi ro[ 34 IR 233, 4R Jrsreh 11@rtﬁé]mz‘f) 651&1/1%0 -di On&hyl-1-
methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl)-spiro[ 3H-

15 indole-3,3"-piperidine]-2,6'(1H)-dione;
chiral (2'S, 3S, 4'R)-1-acetyl-6-bromo-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;
chiral (2'R, 3R, 4'S)-1-acetyl-6-bromo-4'-[ 5-chloro-2- (1-ethyl-1-

20 methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl)-spiro[ 3H-

indole-3,3"-piperidine]-2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-1-(2-ethyl-butyryl)-2'-(5-fluoro-2-methyl-phenyl)-spiro[ 3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;

25 racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-isobutyryl spiro[3H-indole-3,3'-piperidine]-
2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl spiro[3H-indole-3,3"-piperidine]-

30 2,6'(1H)-dione;

chiral (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl spiro[3H-indole-3,3"-piperidine]-
2,6'(1H)-dione;



chiral (2'S, 3S, 4' R -1-acetyl-6-brono-4'45-chloro-2- (1l-ethyl-I-

nmet hanesul f onyl am nocar bonyl - pr opoxy) - pheny1] - 2' - (5- chl or o- 2- net hyl - pheny1)

- spi r o[ 3RWOndols4®;7 3" - pi peri di ne] -2, 6' (1H) -di one; chi r alPCTEPR)108R)525

4'S)-1-acetyl-6-brono-4'[5-chloro-2- (1l-ethyl-i- 20

met hanesul f onyl am nocar bonyl - pr opoxy) - pheny1] - 2' 45- chl or o- 2- net hyl - pheny1) -

spi ro[ 3H ndol e-3, 3" -piperidine]-2,6" (1H)-dione; racemc (2'S, 3S,

4' R) - 6- chl ehipal42'R, IR¢RG6Cchlorh L' -¢3-blylbrd-2 Telehiane stbthayl l@stynagias &ebotyi-

propoxy) - pheny1] - 1- 2%2 et hyl -butyryl)-2'-(5-fluoro-2-nethyl-phenyl)-spiro[ 3H

=i ndol &r@ozy)- plmn,yar dﬁﬁ@proz%ne(t%@m)phamdhé pr%%xlémre[%lzméoles& -piperidine]-

4'R) -6 %%f [5 chl oro-2-(1-ethyl -1-net hanesul f onyl am nocar bonyl -

propox% gn -(5-fluoro-2-net hyl -phenyl)-1-isobutyryl

spiro[ 3Hi mdmh&c @, '3SpHBeG-dilove}4'-[ 2-cblofdkB(1 atlohe ; methanesulf@ogamino¢a2bdyl-3S,

4'R)-6-chlorp 5-chl oro yl -1 - met hanesul f onyl am car bonyl,pr opoxy
phSenmpOzy) ?]?Fnﬁ’hu% o fblor%fﬁ%thﬁwélﬁw fswgmﬂxaﬁ#onyl spolIFERGole Y !

Spl r o[ 3igh-fagRl 2-631 8 dr;gngerl dine]- 30 2,6' (1H)-dione; chiral (2'S, 3S,

4'R)-6-chloro-4"- % chioro-2-(1- ethyl-l-rrethanesulfonylamno

car bony! pr apsryg Ahany 40)-<H(0k4 ipcblom> -t sy Bhoethajostpropiongibory -

;836?%3’?@%& e@#gg’)ﬂ.—é? 6@% I neglllyl-p%en%lﬁl Trn t OW et\lgﬁcycarbonyl) spiro[3H-

4' R) - 646401083 @peﬁ@mgp@ B PHRdibhe; et hyI -1 - met hanesul f onyl am no car bonyl propo
xy)wphenyl] - | uor o- 2- net h henyl)-1 -propionyl Spiro [3Hindo
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If alkyl, alkenyl, alkynyl or similar groups are linked with both ends to the same moiety,
cyclic structures may result, where two hydrogens of said moiety are being replaced by the two
20 ends of the alkyl, alkenyl, alkynyl or similar group, thus creating cyclic structures, such as,

tetralin, macrocycles or spiro compounds.

The term "alkyl" refers to straight- or branched-chain saturated hydrocarbon groups having
from 1 to about 20 carbon atoms. In certain embodiments, alkyl substituents may be lower alkyl
25  substituents. The term "lower alkyl" refers to alkyl groups having from 1 to 8 carbon atoms, and
in preferred embodiments from 1 to 4 carbon atoms. Examples of alkyl groups include, but are

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

30 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,
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not limted to, cyclopentenyl or cyclohexenyl. 5 The term "al kenyl " as
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radical, preferably a 6-10 member aromatic ring system. Preferred aryl groups include, but are

not limited to, phenyl, naphthyl, tolyl, and xylyl.

25
"Heteroaryl" means an aromatic heterocyclic ring system containing up to two rings.
Preferred heteroaryl groups include, but are not limited to, thienyl, furyl, indolyl, pyrrolyl,
pyridinyl, pyrazinyl, oxazolyl, thiaxolyl, quinolinyl, pyrimidinyl, imidazole and tetrazolyl.
30 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.
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et hoxy, isopropoxy or 10 propoxy, butyloxy and the |ike. Further included
mﬁthinl$ﬁﬁmﬁ®ém@%?¥ﬁM1ﬂ%bwyiare mul ti pl e al koxy side chains, e.g. ethoxy
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means pharmacologically acceptable and substantially hon-toxi to the subJect to which the

particular compound is administered.

"Pharmaceutically acceptable salt" refers to conventional acid-addition salts or base-

20 addition salts that retain the biological effectiveness and properties of the compounds of the
present invention and are formed from suitable non-toxic organic or inorganic acids or organic or
inorganic bases. Sample acid-addition salts include those derived from inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric
acid and nitric acid, and those derived from organic acids such as p-toluenesulfonic acid,

25 salicylic acid, methanesulfonic acid, oxalic acid, succinic acid, citric acid, malic acid, lactic acid,
fumaric acid, trifluoro acetic acid and the like. Sample base-addition salts include those derived
from ammonium, potassium, sodium and, quaternary ammonium hydroxides, such as for
example, tetramethylammonium hydroxide. Chemical modification of a pharmaceutical
compound (i.e. drug) into a salt is a technique well known to pharmaceutical chemists to obtain

30 improved physical and chemical stability, hygroscopicity, flowability and solubility of
compounds. See, ¢.g., Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery Systems

(6th Ed. 1995) at pp. 196 and 1456-1457.
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formulations may conveniently be presented in unit dosage form and may be prepared by any
methods well known in the art of pharmacy. The amount of active ingredient which can be
30 combined with a carrier material to produce a single dosage form will vary depending upon the
host being treated, as well as the 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 effect.
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al | evi SEEIHPT EHEBLIBRAPRW LG IR BHECSHPT i SEOMONGH ausICHHGN ihel AQHCQYY NOBF  t he
SUbj ec i . e o " gé()" of er:sy: 0 i
partic%ﬂgghgﬁﬂ%@ﬁﬁéﬁg%ﬁﬂ¥Pégm%o |nﬁ%§?% %B@?g%ﬁgkggggfg%%ﬁﬁgggﬁ% » Oras
act1vi tpystille€Hikingaan inert meses suchdys gehtienndklyacriaorisscrdgsaidoada)smdeeguent | y.

"Pharnmaceutical ly ceptable ester” refers to conventional ly esterified
compoutth i MarTA I eV Fig CaTa Hok peTRBUBe SRTAYH G2 FOBPELR Skl ch
esters p"rié‘sTeﬁ’t' iﬁvédgr%n RE Qh Q&H\fée}gg@aifeﬁt? LA ¥ERESE T PHRREK tlvestid mh81s6 8FPOUNd

of formula | and are cleaved in vivo (in the organism to the correspondi ng
act i ve adamogtrsedias adolud, dectadryonphste.especti vel y. Synt hesi s Conpounds
of this invention in fornmula I can be synthesized according to the
foll ow ng general schenes. It will be readily apparent to those of ordinary

skizg in thefRétvetdtiuntaiRedad smoint WA 2 0t R348 BricRert HRMIO6O0RRS RPate

symptoms of disease or prolong the survival of the subject being treated.

"ICso" refers to the concentration of a particular compound required to inhibit 50% of a

specific measured activity. ICso can be measured, inter alia, as is described subsequently.

25
"Pharmaceutically acceptable ester” refers to a conventionally esterified compound of
formula I having a carboxyl group or hydroxy group, which esters retain the 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.
30

Synthesis

Compounds of this invention in formula I can be synthesized according to the following

general schemes. It will be readily apparent to those of ordinary skill in the art that compounds in



-13- formula | can be prepared by substitution of the reagents or agents in
the general synthesis routes. Using purification by chiral chromatography,
conmpoundswornofocrsmse’za | can be obtained as an optically par&pesioesrseEhed
enanti oners. 5Schene 1 1] In general an appropriately selected

al dehyde | can be reacted with |ithi umlhexanet hyl disil am de,
chlorotrial kyl silane and acteyl chloride in a one-pot, multi-steps manner
to gengpiida PeaZie frefarbdlbpdigbtutioh of Seheiments) oraidnts anthd gehGeldsyathesis e5ee
product. Ghosez, L. 10 and others have reported the preparation of

2- aza- Istngpirdispton By ahitr chenategaphyn ceppounde insformylar! cap ke pbined gs pr m
het er ocy.c . 95, 11021; J. Am Chem Soc. 1999, 2617,
and |i%éﬁ%ﬁh&g%égf%g%hgﬂggéﬁﬁ?%g%he appropriately selected al dehyde | are
either commercially available or can be synthesized by well-established

mul tiple Iiterat?re met hods. 15Schene 2 Rl is M or Et or nPr, and R3 is

| owet alkyﬁﬁhgﬂi— xindole Il can be reacted with an appropriately
substituted al dehyde VIII in the presence of base undgr heated condition in
either a protic like nethanol, ethanol or an aprotic 2 solvent |ike

tol uene, o-xylene to give internggdigdvdd V. The commoiply used base is either
WD 2010/ 084097PCT/ EP2010/ 050525 Q}ﬂWSCVNEg N

3)/&

Cl

|

In general an appropriately selected aldehyde I can be reacted with lithium
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.
10  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

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

15 Scheme 2

0
\ R1 o0-R3 R1 o-—
cl o R1H PR3
R1 d % )<
O\
o) RS
X )

R1
o) O
cl O
Y (VI v Protection Y ]
o= - L - 1=
X N N X N X N
Lo O "
N
H

heat

I \Y v

R1is Me or Et or nPr, and R3 is lower alkyl

Oxindole III can be reacted with an appropriately substituted aldehyde VIII in the
presence of base under heated condition in either a protic like methanol, ethanol or an aprotic

20 solvent like toluene, o-xylene to give intermediate IV. The commonly used base is either



pyrrolidine or piperidine. Internediate IV can be protected to give
internediate V. The protective group can be attached by using ethyl

chl or of orweat2e10/m8i09ver t - but yl di carbonate, SEM Cl, benzylpChmraiidesosand a
base |i ke 4-(di methyl am ne)pyridine (DVAP), triethylam ne, NaH, or LiH
according to well established literatul4 procedures. Exanples of protective
group formation and 5 their deprotection have been descri bed and revi ewed

conpr ehgnsliviat ¥r pipekAii@entermeWiat€lV adn bd}pf'o&rcaide@ Tg[v\éentarﬁélﬁ&e l\n TRegani ¢
Synthesis, 2nd Edition. John Wley & Sons |nc. cemc _mxture

Rl is WEOIEGIVELIQND ¢imrbe astaehcrdyi U§ngcﬁ1‘\l®f1 Calq@ﬁor%e dl'tellt'rli’llté'il ﬁ@ﬂtb&wexﬁﬁ%{ncbe
| 6
| eact el ae! el 2nae AR GRRC L BEERBR AL | B SRIBRCINA Solpene

f or m i mbmrdmg |t@mll‘¢lstahllmﬂle&/ﬂ1teraaretﬂrecazdarasr Exxmgdercd fpretecnmre gmulafdrmaem and

m xture qf two epantio bsequent reaction fo re ctive
group (Rg) depeafaciangiayg pr %\@Sﬁzbeé@ﬂlﬁ@%‘fw mfﬁ%qmtyews%eea SV Rttt
(SchemepRkectivd drbSnsGRTR Al S§m§9§s 9hQ #Riti RO fo AN By 828bREné eMoved by eit her
trifluoroacetic acid or prolonged heating at a tenperarure between 110 to
116 C during Aza Diels-Alder reaction between V and Il w thout
trifluoroagetic acid. Racemic mxture of VI and WO

2010/ 084097PC 2010/ 050525 -15- VI' or VII1 and VII' can be readily

resolved into two chiral enantiopers by chiral Super Fluid Chromatography
(SFC) or chiral HPLC or chiral cm(unn chr omat ogr aphy. Schene 4

R1 o R3
Y
O 0
N
X \
Pg

racemic mixture

R1 is Me or Et or nPr, and R3 is lower alkyl
10
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
intermediate VI and VI' as the major products shown as a racemic mixture of two enantiomers.
A subsequent reaction to remove protective group (Pg) leads to various R? derivatized compound
15 VI and VII'. (Scheme 3). In the case Pg is Boc group, Boc group can be removed by either
trifluoroacetic acid or prolonged heating at a temperarure between 110 to 116 °C during Aza

Diels-Alder reaction between V and II without trifluoroacetic acid . Racemic mixture of VI and



Wen R is nethyl, internediate VIII in Schenme 2 can be prepared by
treatnent of 5- chlorosalicylal dehyde, and a conmercially avail abl e reagent
| X, a baswol20i0e08K®C0O3 or Cs2CO3 i n anhydrous N, N-di nmet hycfrareeioses2sinder
heating conditions. (Schene 4). Wien R is ethyl or 10 n-propyl,
intermediate VII1 in Schene 2 can be pifpared in a synthetic route
illustrated in Schenme 5. Schene 5 Xl Rl = Et, nPr WO

2010/ 0840 D¢ RATAEPRAN Ga ) DO BedTily 6o 1vag iilo XVo chiedll ewatomyrsdycaupl Supgr FRadt i on
usi ng wel | -known mnet hods to afford anal ogues XVI or XVII. Finally, XVI and

XVI |~ cahroysategrapy {0 aitcdirtHEPEC ob ehisd solamnrdrerpgoaraghy- xvi 11 or X1 X by

selectly acylation of N1 postion under controlled conditions. 5Schene 6

XIXXVIT XVI Il Reagents and conditions for:
Scheme 4
R3
Br><n/o\R3 CI)\“><
oH (1X) o
I © o
K,CO; or Cs,CO,
Cl
5 cl DMF, heating

When R' is methyl, intermediate VIII in Scheme 2 can be prepared by treatment of 5-
chlorosalicylaldehyde, and a commercially available reagent IX, a base like K,COs or Cs,CO3 in
anhydrous N,N-dimethylformamide under heating conditions. (Scheme 4). When R' is ethyl or

10 n-propyl, intermediate VIII in Scheme 2 can be prepared in a synthetic route illustrated in

Scheme 5.

Scheme 5

R3 \“)Br R1
o)
- o)
OH | 0 R3 \n)\o | OH R3” \n)\o />

(X) 0 Ho g §
> _—
K,CO; or Cs,CO;, pTsOH
cl cl cl
DMF, heating
Xi Xl
LIHMDS
Etl
Rl R1R4
0] 0
R3” o R3 \[H<O
0 l 0 />
o)
TFA
-
a Cl
Xl
R1 = Et, nPr

15

When R* is NHSO,Me or OMe in formula I, the corresponding analogues XVI and XVII

are prepared according to the methods illustrated in Scheme 6. Compound VII is hydrolyzed to



a) R C(=0)20, DvAP, DCM roomtenperature; b) RC(0)Cl, DI PEA THF, room

t enperat ure A further enbodi nent of the present invention relates to a
process fwo 2btvssoont hesi s of a conmpound of formula (1) @&cTmpdéngsases gener al
schenmes 1 to 6. The foll ow ng exanples and references are provided to

aid the understanding of the present i-héention, the true scope of which is
set forth in the appended clains. W) 2010/084097PCT/ EP2010/ 050525 -17-
Exanpl ecili Yoveabatd 60 a@buplifeaeiitdnakig well-known methods to afford analogues XVI or

2-(4-chloro-2-for n%l - phenoxy) - 2- net hyl - propionic acid ethyl ester O M W
270. 72 XMBHIBeH p X %T m1dKVEE eincherrpareiar iBerthelr aemsspending grodas Xavbior XIX

2- br omg,2- LR i 114 g, 58 mmol ), K2CO3 (18.6
g, 135%?@%%@@{0?&@ %",Sﬁ@l_‘gn%ﬁ'magdgoﬁ%é 'in DVF (20 ml). Then the
reaction m xture was heated at 110 C for 3 h. The m xture was filtered and
the filtrate was concentrated. The residue was dissolved in ethyl acetate
and ashed SEP$ME AN NaOH. Then t he organi c | ayer was separated, dried over
Na2SO4 and concentrated to give title 10 conmpound (7 g). Exanple 2 o

Preparation of interngdjate HN,‘é’QO

OH
T . o
E/ Z- 2-{4- chl or o- 2;{1?/—@@3 or o- 2- oxo-1, 2- mfﬁ\y&[}o- [ ngﬁ;LN-j Rg/g
o) v o f v =/ M\ ©

(¢]
(¢]

Q) m Y
cl ag. KOH NH DMF, 60 °C
Y o THF
y 2) MeSO,NH,/NaH
N b
X H
Vil XV

1) EDC.HCI, HOBt, DIPEA
2) MeOH

XVl

Reagents and conditions for:
a) R'C(=0),0, DMAP, DCM, room temperature;
b) R'C(=0)CI, DIPEA, THF, room temperature

A further embodiment of the present invention relates to a process for the synthesis of a
compound of formula (I) according to general schemes 1 to 6.
10
The following examples and references are provided to aid the understanding of the

present invention, the true scope of which is set forth in the appended claims.



yl i denenet hyl ] - phenoxy}-2-net hyl -propionic acid ethyl ester o 15

MW 420.30 C21H19C12N04 2- (4-chl oro-2-fornyl - phenoxy) - 2- net hyl - pr opi oni ¢
aci d et hywoestos§w7g, 26 nmol ) and 6- chl or ooxi ndol e (3PETEP2@1B/050%0% ) wer e
m xed i n anhydrous methanol (30 nmL) at room tenperature. Then pyrrolidine
(1.85 g, 26 mol) was added slowly. Thé7+eaction mixture was 20 heated at
70 C for 3 h. Then the m xture was cooled to roomtenperature and filtered.
The precipitate was dried and coll eq;jgxgﬂ, 11@1 gi ve

E/ Z-2-[ 4-chl or o- 2- (6- chl or 0- 2- 0x0- 1, 2 dr o-i ndol- o

3-yl i deReapatakign pf wé@ﬁ@siga}eﬁz(ﬁhelﬁlﬁ -21&1@}511 i:wle,oXabﬂdn@bﬂyprowﬂ@raca’setbylféuer ow
solid (7.2 g). WD 2010/ 084097PCT/ EP2010/ 350525 -18- Exanple 3 Preparation
of internediate E/Z 6-chloro -3 [5-ch|or 2(1 et ho xyc

arbonyl -1 -net hyl -etho xy)- benzyl ids “X0~- 2, 3-di hydro -indo

| e-1-carboxylic acid tert-butyl @ 520. 41 C26H27C12N06 To a
solution of E/ Z cl
2-[ 4-chl oro- 2- (6-chl oro- 2- oxo-1, 2-di hQro-indol-3-y|idenenethy|)-
phenoxy] - 2- net hyl - propi onic acid ethyl ester (7.2 g, 17.2 nmol) in

di chl oronet hane (50 nL) at rOOM.MempﬁﬁatQ[3H1§@1@4added

di-tert- butyl di car bgnat e 7g 20. 6 , followed by the addition of
4- diTrethyhlara-Aopgioxaibsezaids zd@( 2, 47521%81 3- bromr2rré%téylrmplﬁm@ﬁ9rdeetm5€ster

stirre i?héég%m tl@@%erg?é l?ﬁgmfs%m&l)ﬁm{i‘ g@%&t?@ n‘iHl&Z HM’P' W th

0. 5N H us sol utio or gan 5 'separ and
concent(2@trdd. Tlo):nghwe:agmonamixtmﬂee:vasmﬁmdmdl ]EIBOG’B. fored ]hdﬂhesmb(tmle (was @)tereE)&adrpl e 4

the filtrate was concentrated. The residue was dissolved in ethyl acetate and washed with 1N

NaOH. Then the organic layer was separated, dried over Na,SO4 and concentrated to give title

10 compound (7 g).

Example 2
Preparation of intermediate E/Z-2-{4-chloro-2-[6-chloro-2-ox0-1,2-dihydro-indol-

ylidenemethyl]-phenoxy}-2-methyl-propionic acid ethyl ester
0

O O%LO/\
|

©
l N
H

M.W. 420.30 C;1H;9oCLNO4

Cl

Cl

15

2-(4-chloro-2-formyl-phenoxy)-2-methyl-propionic acid ethyl ester(7 g, 26 mmol) and 6-
chlorooxindole (3.6 g, 22 mmol) were mixed in anhydrous methanol (30 mL) at room
temperature. Then pyrrolidine (1.85 g, 26 mmol) was added slowly. The reaction mixture was
20 heated at 70 °C for 3 h. Then the mixture was cooled to room temperature and filtered. The
precipitate was dried and collected to give E/Z-2-[4-chloro-2-(6-chloro-2-oxo0-1,2-dihydro-indol-
3-ylidenemethyl)-phenoxy]-2-methyl-propionic acid ethyl ester as a yellow solid (7.2 g).



15 Preparation of internediate

1- (5-fl uoro-2-nethyl phenyl)-3-trinethylsilyoxy-2-aza-1, 3-butadi ene 0-S

MW 251.\86 2003ii®BFNOSI To 1, 1, 1, 3, 3, 3- hexanet hyl di si | aramEP¢@oNB52%, 10.5
mol ) (Al drich) under nitrogen at roomtenperature was added n-butyllithium
(2.5 M 4.2 nm, 10.5 mmol) (Aldrich). -The reaction 20 m xture was stirred
at roomtenperature for 10 m nutes. Then dry tetrahydrofuran (30 nlL) was
added, followed by the addition of 53ﬁhﬂugs>2 nmet hyl - benzal dehyde (1.38 g,
10 mml)(PHﬂt@ After the mxture was stirred at roomtenperature for

0.5 h, tirepEetgn af infermedipts /g é- qhiorsé kptchlarg-B(lnpthpyycamogy Hmethdwthonysd
dropwi se. Then ';1‘24 %8&6‘&% &Ly%égnﬁagdlétlgft r:@ﬁ%g% %ér?ﬂu% sgerc on a

cooling ice bat m xture am ne m., 13.6
mml) in one 25 portlon, follomed by the ¢ropwi se addition of a solution of
acetyl chloride (0.97 nL, 13.6 mol 084097PCT/ EP2010/ 050525 - 19-
in diethyl ether (50 nmL). The cool jng| bath was renoved, and the m xture was

e mxture was quickly filtered on
as concentrated under reduced pressure

stirred at roomtenperature for %
celite under nitrogen, and filtratg

step without further 5 purification.
internediate racemc (2'S, 35,

4'R) - 6-chl oro-4'-[5-chloro-2-(1-ethoxycarbonyl-1-
netH&I-ethoxy) pheny1] - 2' - (5- ﬁﬁﬁbﬁﬁﬂﬁln@%ﬁkilﬁﬁémyl)

spirof 3II+a so(iI ion 0%“]5%2 2pf4 rlollr(ojIZrl {‘;‘6] ch%d ém'(_c'} 1 21c9 gy(ﬁro indol-3-ylidenemethyl)-
phenoxy]-2-methyl-propionic acid ethyl ester (7.2 g, 17.2 mmol) in dichloromethane (50 mL) at

e 5 Preparation of

room temperature was added di-tert-butyl-dicarbonate (4.5 g, 20.6 mmol) , followed by the
addition of 4-dimethylaminopyridine (0.2 g, 1.72 mmol). The reaction mixture was stirred at
10 room temperature for 0.5 h, then the mixture was washed with 0.5N HCl aqueous solution. The

organic layer was separated, dried and concentrated to give give title compound as a yellow solid

8 2).

Example 4
15  Preparation of intermediate 1-(5-fluoro-2-methylphenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene

/
YR

JSV
F

M.W. 251.38 C;3H;sFNOSi

To 1,1,1,3,3,3-hexamethyldisilazane (2.18 mL, 10.5 mmol) (Aldrich) under nitrogen at room
temperature was added n-butyllithium (2.5 M, 4.2 mL, 10.5 mmol) (Aldrich). The reaction

20  mixture was stirred at room temperature for 10 minutes. Then dry tetrahydrofuran (30 mL) was
added, followed by the addition of 5-fluoro-2-methyl-benzaldehyde (1.38 g, 10 mmol) (Platte).
After the mixture was stirred at room temperature for 0.5 h, trimethylsilyl chloride (1.33 mL,
10.5 mmol) (Aldrich) was added dropwise. Then the temperature of the mixture was lowered to
0 °C on a cooling ice bath. To this mixture was added tricthylamine (1.9 mL, 13.6 mmol) in one

25 portion, followed by the dropwise addition of a solution of acetyl chloride (0.97 mL, 13.6 mmol)



MW 599.49 C311129C12FN205 To a tol uene solution (50 nmL) of

1- (5-fl uoro-2-nethyl -phenyl)-3-trinethylsilyoxy-2-aza-1,3- 15 butadiene (77
nmol ) waswaddsdskZ 6- chl or o- 3-[ 5- chl or 0- 2- ( 1- et hoxycar lpamgEP2diomsisky| -

et hoxy) - benzyl i dene] - 2- oxo- 2, 3-di hydr o-i ndol e-1-carboxylic acid tert-butyl
ester (8 g, 15.44 mmol). Then the react9on m xture were heated at 130 C for
2. After the solution was cooled to roomtenperature, nethanol was added,
and t hemdicktg/1 Bihst (B0EMMRSTIROVOENE bath&ehs rdmevedaant tht whigtued wh étfrtddait ocaget i ¢
acid (10 nmL) and dichl oronethane (30 nL) was added. The reaction m xture 20
was st itPPRAIatEEe 10pdh tidwpaikitevas Aieklydilfered ompsditesyndgr niiosamend Sifsdn taat ed

and th conpound as a
ani te Son T s el i LR el s T Y 2o BUREe BB G/ 050525 - 20-
Exarrpl eritefAyBlaeoat-2-ana-0f3-bunidemediaatetio wamenaml (s2d $or, tBe Sext4teR)withouhfuother - 4' -

5 -chlor 1 -hydro xycarbonyl- 1 - methyl- etho xy)-p henyl] -2'45
-fI usord’uﬁlﬁ@fos?yl -phenyl) spiro [3 Hindo le-3 ,3 '-pip eridine] -2,6'( 1
H) - dione HO 5 C MW 571.44 C29H25C12FN205

Example §
Preparation of intermediate racemic (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)-
10 dione

M.W. 599.49 C31H2CLFN,Os

To a toluene solution (50 mL) of 1-(5-fluoro-2-methyl-phenyl)-3-trimethylsilyoxy-2-aza-1,3-
15 butadiene (77 mmol) was added E/Z 6-chloro-3-[5-chloro-2-(1-ethoxycarbonyl-1-methyl-

ethoxy)-benzylidene]-2-0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester (8 g, 15.44

mmol). Then the reaction mixture were heated at 130 °C for 2. After the solution was cooled to

room temperature, methanol was added, and then the mixture was concentrated. Then a mixture

of trifluoroacetic acid (10 mL) and dichloromethane (30 mL) was added. The reaction mixture
20  was stirred at room temperature for 10 min. The solution was concentrated and the residue was

purified by Prep-HPLC to give give title compound as a white solid (2.7 g).

m/z (M+H)+: 599



Racemc (2'S, 3S,

4'R)-6-chl oro-4'-[5-chl oro-2-(1-ethoxycarbonyl- 1-net hyl - et hoxy) - phenyl]-2' -
(5-f1 uor owd-20mtdsydo7phenyl ) spiro[ 3H i ndol e- 3, 3' - pi peri diPpaeleP2916/06dskY - di one
(2.7 g, 4.5 mol) 10 was dissolved in THF (20 nlL). Then aqueous sol ution
(10 m.) of KOH (0.5 g) was added. The -Bdxture was refluxed for 1 h. After
cooled to roomtenperature, the solution was concentrated and then the
residue was acidified to "pH' 2-3 bEXaﬂ@uég on of concentrat ed aqueous HC1
solution. The white solid was coll ect iltration to gpvetl

cgrrpo:Jn]%FePalra@OIg?f intermedinge pgeemis ¢2S,38, 4§<)aﬁwﬁhﬂer074 B ehloratZrd YéfOPiYﬁft‘f@P%édll ate
o ot T R P A £ N AR /e BiREN

spi ro[ 3H i ndol e- 3, 3' - pi peridine]-2,6" dibh}y- di one HO 20 C MW 571.44
C29H25C12FN205 Separation of the t enantionmers fromracemc (2'S, 3S,
4'R)-6-chloro-4'"-[5-chloro-2-(1- hy oxycarbonyl- 1 -nethyl-etho xy)-p
henyl] -2'45 -fl uoro-2-nethyl -phenﬁlé spiro [3 Hindo le-3 ,3" -

pi peridine]-2,6" (1H)-di one was con Oted dy chiral HPLC to provide chiral
(2'S, 3S, 4'R-6-

M.W. 571.44 CyoHysCI,FN,Os
Racemic (2'S, 38, 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 (2.7 g, 4.5 mmol)

10 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 HCI solution.
The white solid was collected by filtration to give title compound (1.6 g).

m/z (M+H)+: 571

15
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]-2,6'(1H)-
dione
20

M.W. 571.44 CyH,sCLFN;Os
Separation of the two enantiomers from 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 was conducted by chiral HPLC to provide chiral (2'S, 3S, 4'R)-6-



WD 2010/ 084097PCT/ EP2010/ 050525 - 21-

chloro-4"-[5-chloro-2-(1- hydroxycarbonyl 1- met hyl - et hoxy) - pheny1] - 2" - (5-flu
or o- 2- metwWpl2ptoensydoy spi ro[ 3H i ndol e- 3, 3' - pi peri di ne] - 2, @CHEHpo1dIOSNTRS as a
white solid (8 ng) and chiral (2'R 3R

4' S)-6-chl oro-4'-[5-chl oro-2-(1- hydr ox§tar bonyl- 1- net hyl - et hoxy) - pheny1] - 2
-(5-fluoro-2- nethyl-phenyl)

spi r o[ Zhtoirrdo] ectidord-2-pi ﬁﬁrrbﬁlydaﬁiongl-ﬁrﬁelﬂryl -cthoxH P p Ayl - Mﬁifﬁlo%)]zlrﬁbtﬁyﬂ ng). 5
mz (MH) +: 571 Exa I Preparation of chiral (2

4'R)- 143&@@13/91311@{%}%11%@ -4:34Berdige b2-o ({H)-Apae a&w&%wﬂgﬁwlmg) and chiral (2'R,

nmet hyI I ) e A

spi ro[ oI e chSWH Clglglrrclﬁ |(§1eh? 8{?9%&1( WM %ﬁﬂg éﬂl()’XY) r&h\ﬁyl%%s(.54%“°r° 2
C31H27 @ﬁﬂﬂaﬁlﬁnﬂb smruﬁﬁi—ltlﬁdiq:ieiéai'-prp&:rldmem)ét( UH dohe abh b mdlite (s1EB(8 BE).

4'R) - 6- chl chl oro-2-(1-

hydrsoxy}]&/ér WT f[ﬁet hyl - et hoxy) - phenyl] - 2' - (5-f | uor o- 2- net hyl - phenyl )
spiro[ 3Hindole-3,3 - 15 piperidine]-2,6" (1H)-dione (300 ng, 0.526 nmol),
acetic anhydride (107 ng, 1.053 nmol) and Et3N (159 ng,1.579 mmwol) in THF
(5 m) was stirred for I h. After th&xawple8 on was concentrated, the residue

s IR e A BT W T

' nt er ”Qﬁ’ét 1€:th Eny(R2'35- fﬁl%ro 2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H
- 6- chlli%ro 4' i 5- c}ﬂzor&o - met h}(;xpyca%, o%y - pip (1F)-

1 hyl - et hoxy) - phenyl1] - 2 (5 fI uor od@ngret hyl - phenyl )
spi ro[ 3H i ndol e- 3, 3' - pi peri di nej] -

M.W. 613.48 C3;Hy7CLFN,Og
At room temperature, 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'-
15 piperidine]-2,6'(1H)-dione (300 mg, 0.526 mmol), acetic anhydride (107 mg, 1.053 mmol) and
Et;N (159 mg,1.579 mmol) in THF (5 mL) was stirred for 1h. After the solution was
concentrated, the residue was purified by Prep-HPLC to give the title compound as a white solid

(138 mg).



2,6'(1H) -dione / 5 M W 585.46 C301127C12F1\ 1205 To a m xture of racemc
(2'S, 3S,

4' R) - 6- chwor20t04i84(493- chl or o- 2- ( 1- hydr oxycar bony1- 1- net hylpetrhrzgipopiseny 1] - 2' -
(5-fluoro-2-nethyl-phenyl) spiro[3Hindol e-3,3 -piperidine]-2,6 (1H) -dione
(0.5 g, 0.88 mmol) prepared in Exanpl e2s, EDC HClL (0.33 g, 1.73 mmol), HOBt
(0.24 g, 1.78 10 mmol) and DI PEA (0.46 nL, 2.64 mmol) in THF (3 nL) was
added nethanol (56 ng, 1.75 mmol). Akhepldye m xture was stirred at room
tenperature for two days, it was_ concentrated and the residure was purijfied

by fl ashrepgrtiomot Btegmediateriacqnic K%Sc%%ﬁéi}rmd&@rt)a“ v{,ﬁﬁ@@@@rﬁldﬂ?tﬂ%’wcﬁﬁ’}) Y z

SfM;g;_D g Chfor %ﬁ'{égg’ja%‘#q‘?’gr%?% fﬁBfoo - bO n}{}ggbf@t[ﬁ{gﬂdd’l@h,3(-61p§r1d1%%-

met hyl - et hoxy) - phenyl1] - 2' - (5-fl uor bézlmatiimylb- phenyl )

spiro[3Hindole-3,3 -piperidine]-2,6"(1H) - dione 20M W 585. 46
C301127C12F1\ 1205 Separation of the/two enantiomers fromracenic (2'S, 3S,
4'R)-6-chloro-4'-[5-chl oro-2-(1- meP oxycar bonyl - | - net hyl -etho xy)-p
henyl] -2'45 -fluoro -2-nethyl-p h |) spiro [3Hindo le-3 ,3' -

pi peridine]-2,6" (1H)-dione (450 np) S nduct ed by chiral SFC to provide
chiral (2'S, 3S, WD 2010/ 084097P

M.W. 585.46 C30H27CLLFN,0s5
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
(0.5 g, 0.88 mmol) prepared in Example 6, EDC.HCI (0.33 g, 1.73 mmol), HOBt (0.24 g, 1.78
10 mmol) and DIPEA (0.46 mL, 2.64 mmol) in THF (3 mL) was added methanol (56 mg, 1.75
mmol). After the mixture was stirred at room temperature for two days, it was concentrated and
the residure was purified by flash column to give the title compound as a white solid (450 mg).

m/z (M+H)+: 585

15 Example 10
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

20 M.W. 585.46 C3oH»7CLFN,Os
Separation of the two enantiomers from 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 (450 mg) was conducted by chiral SFC to provide chiral (2'S, 38,



-23- 4R -6-chloro -4'- [5 -chloro -2-(1-nmetho xycarbonyl - 1-nethyl -etho
xy)-phenyl] -2'45 -fluoro -2- nethyl-phenyl)

spi r o[ 3H-Wodolosd093' - pi peri di ne]-2,6' (1H)-di one as a whiPCe/EPed1i0@ds(5265 nyg)
mz (MrH) +: 585 S5Exanple 11 Preparation of chiral (2'S, 35,

4'R)-6-chl oro-4'-[5-chl oro-2-(1- met hox§&ar bony1- 1- met hyl -

et hoxy) - phenyl] - 2, 3-di hydro- 2' - (5-f | uor o- 2- et hyl - pheny1) - 2, 6" - di oxo

spi r o[ i4Rhod-eh13rod4'=[ 5Rihe6 i2di 108 thdx warteaxi | intetiddicthdx§¥-bh 1 (egtu@Fo-L- 10M W
685. 58 C35H35012FI\[I207 At 2?Qoom terr%gra ﬁre t%qa sgﬁa?l?gﬂgf (Chl ral (2'S,

38, 4' R}Qt]@zlm—hp@ylbsmro.[@ﬁ-lgqigl@ﬁé_-glp@g}dme] -2,6'(1H)-dione as a white solid (165 mg) .

met hox t hyl - et hoxy) - pheny1] - 2' - (5-fl uor o- 2- net hyl - phenyl)

spi ro[%@g @Eﬁg)&§ ge p| peridine]-2,6"(1H)-dione (250 ng, 0.428 nmmol) in

di chl oronet hane (2 nlL) was added di -tertbutyl di carbonate (103 ng, 0.47
mmol ), followed by the addition of 4-di rrethyl am nopyridine (5 15 ng, 0.041
mmolY. The reaction mxture was stikF¥applgll roomtenperature for 1 h. Then
the m xt t es r gr aphy
T e A T PR e G B S e
2010/ 084037RRY)- ER%IQ*]JGZ B5siiig R0 -2 2(4- flkoraPpinethy PpiRmg p &Y, Gtdiow spirofiad@pidc3'( 2" S,

35, 4' R -1-acetyl-6-chloro-4'- chl or o- 2- car bonyl- 1-
met hyl - et hoxy) - pheny1] - ZPIPE%dIP ﬁbrc?)rbﬁxﬁﬁtarﬁﬁlmgtet@’r@l
spi ro[ 3H i ndol e- 3, 3' - pi peridine] -2, 6‘7 (1H) - dione

10 M.W. 685.58 C35H3sCLFN,O-
At room temperature, to a solution 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 (250 mg, 0.428 mmol) in dichloromethane (2 mL) was added di-tert-
butyl-dicarbonate (103 mg, 0.47 mmol), followed by the addition of 4-dimethylaminopyridine (5

15 mg, 0.041 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 a white solid (205 mg).

m/z (M+H)+: 685



5 d MW 627.50 C32H29C12FN206 At O C, a m xture of racemc (2'S, 3S

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

met hyl - etwoxygdo/qsieny 1] - 2' - (5-f | uor o- 2- et hyl - phenyl ) PCT/EP2010/050525
spiro[3Hindol e-3,3 -piperidine]-2,6" (1H) - 10 dione (1 g, 1.71 mmol)
prepared in Exanple 9, acetic anhydridé4{0.174 g, 1.71 nmol) and DVAP (0.02
g, 0.171 mol) in CH2C12 (15 nlL) was stirred for 1 h. Then the solution was
washed with water twi ce, dried andjEQnﬁpEUQated The residue was washed

wi th nmethanol twce to ve the title conpound as a white solid (800 np).
15Exanp|l%fenagam1g¥fgam1622 YRR AN ac(ezylf_() cldgyo-4'-[5-chloro-2-(1-methoxycarbonyl-1-

O AR o a0 SO O i 21

spiro[ 3H i ndol e- 3, 3' - pi peridine]-2,6" {ibh - dlone MW 627.50
C32H29C12FN206 Separation of the t wo enantloners fromracemc (2'S, 3S,
4'R)- 1-acetyl -6-chloro-4'-[5-chlorg?2-

(1- met hoxycar bony1- 1- et hyl - et hoxy)
spi ro[ 3Hi ndol e3, 3' - pi peri di ne] - 2, @
to provide chiral (2'S, 3S, 4'R)-u

y1] -2' - (5-fl uoro- 2- net hyl - phenyl )
odi one was conducted by chiral SFC
D10/ 084097PCT/ EP2010/ 050525 - 25-

M.W. 627.50 C3;HyoCLFN,Og
At 0 °C, 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)-
10 dione (1 g, 1.71 mmol) prepared in Example 9, acetic anhydride (0.174 g, 1.71 mmol) and
DMAP (0.02 g, 0.171 mmol) in CH,Cl, (15 mL) was stirred for 1 h. Then the solution was
washed with water twice, dried and concentrated. The residue was washed with methanol twice

to give the title compound as a white solid (800 mg).

15 Example 13
Preparation of chiral (2'S, 3S, 4'R)-1-acetyl-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

20
M.W. 627.50 C3;HyoCLFN,Og
Separation of the two enantiomers from racemic (2'S, 3S, 4'R)- 1-acetyl -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 was conducted by chiral SFC to provide chiral (2'S, 3S, 4'R)-6-1-



acetyl -chloro -4'- [5 -chloro-2-(1-netho xycarbonyl - 1-nethyl-etho
xy)-phenyl] -2'45 -fluoro -2- nethyl-phenyl)

spi r o[ 3HwWoadol088)93' - pi peri dine] -2, 6" (1H) -di one as a whiPCe&/EPeé1005(52813 ny) .
mz (MrH) +: 627 S5Exanpl e 14 Preparation of internediate

E/ Z- 2- { 4- chl or 0- 2- [ 6- chl or 0- 2- ox0- 1- ( 22§+ i et hyl si | anyl -

et hoxynet hyl ) -1, 2-di hydro-i ndol- 3-yl i denenet hyl ] - phenoxy} - 2- et hyl - pr opi on
c aci d ag&yhyhloesuefs-chlé N1 ﬁéﬁoﬁﬁé&z&iﬁll%am&tﬁ)ﬂy) Pacypol@t oot

B/ Z- 2- [ 4- Chl or o- 2- ( 6- chl or 0- 2- ox0- 1, 2- di hydr o-i ndol- 3- Ildenenethyl)
phenoxypetbylrbeayl) spirdpopddle-ded -almﬁfiﬁry] 2@4@ diopa agagvhltsgol@és(lﬁﬁﬂng in

N, N- di de (100 nL) at 0 C was added NaH (60% in mneral oil)
(1.4 g?ﬁ%g&%g@ﬁﬂ%g? (Aldrich), followed by the dropw se addition of
2-(trimethyl silypethoxynmethyl chloride (5.84 g, 35.06 15 mmmol) in
tetrahydrofuran (70 nL). The reaction m xture was stirred at 0 C for 2 h,
ther’ poured into ice-water. The aqU%ﬁUEP@dﬂutlon was extracted with ethyl
acetat e tWiptgyrafiod of ATRINRGAch OEGADI La- -ARAS &S] @@ﬂ&odz beS1 Qyefimamhudagus
Na2SO4, concentrated and the residue was url f1ed by chromatography to give
the titlethozgmethybel, &silka/dyce[ﬂdowSmhldel@elmetlgs)l] -phanox 220 @8YOY 3 POTICERROMCh§E 0525
-26- Exanple 15 Preparation of internediate racemc (2'S, 35,

4'R) - 6-chl oro-4' -[5-chl or o- 2- (1- nethofgfﬁrbonyl

1- net hyl - et hoxy) - pheny1] -2' - (5-fl uo net y| phenyl) - 1-(2-trinmet hyl sil anyl
ne] 2,6' (1H) -dione 5

- et hoxynet hyl ) spiro[3k+indo|e-30§'

Si\

10 M.W. 536.53 C26H31CLNOsS1
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 (14.2 g, 35.06 mmol) in N,N-dimethyl-
formamide (100 mL) at 0 °C was added NaH (60% in mineral oil) (1.4 g, 35.06 mmol) (Aldrich),
followed by the dropwise addition of 2-(trimethylsilyl)ethoxymethyl chloride (5.84 g, 35.06

15  mmol) in tetrahydrofuran (70 mL). The reaction mixture was stirred at 0 °C for 2 h, then poured
into ice-water. The aqueous solution was extracted with ethyl acetate twice. The combined
organic phases were dried over anhydrous Na2S04, concentrated and the residue was purified by

chromatography to give the title compound as a yellow oil (14 g).



MW 715.73 C361141 O 2F1\1206S 1 Method a. To a solution of

1- (5-fluoro-2-nethyl phenyl)-3-trinethylsilyoxy-2-aza-1, 3-butadi ene (130 mm
1) preparwd 20rv/@x@nple 4 in toluene (130 nL) was added BCTAP2010/050525

} 4- chl or 0- 246- chl or 0- 2-ox0-1-(2- 10 trimethyls ilanyl-etho

xynmet hyl ) -1, 2-di hydro -indol-3 -yliden2érethyl] -p heno xy}

-2-nmet hyl propionic acid nethyl ester (14 g, 26.2 nm1l). Under nitrogen the
reaction mxture was stirred at 70 pﬁlﬁy@qgi ght. After cooled to room
tenperature, nethanol (100 nmL) was added. Then the m xture was concentrated

and t hePicpaiatioreoluatormad ipfi rage iy (%ﬁf%%ﬁtl?dg@ pip-4'd Sephipso2Hd -methexycedrpplund

as an yejl (&L ) ) em c
(25 ety Brdn R D3RRy ph A P e By Sl ek
nmet hyl - et hoxy) - pheny1] - aiiro([ﬂ-lhhmﬂé-e-yptpetlhmb}b,ltiéhﬁ) -flione
spiro[3Hindole-3,3 -piperidine]-2,6 (1H) - dione (2.1 g, 3.59 nm1)
prepared in Exanple 9 in anhydrous (30 nm.) was added NaH 20 (60%in
mneral oil) (0.158 g, 1.88 mm 1) ( drlch) foll owed by the dropw se
addition of 2- (trinmethylsilyl)ethqg ‘ chloride (0.6 g, 3.59 muol) in
tetrahydrofuran (10 niL). After stifrgd/athyQ\C for 2 h, the reaction m xture
was poured into water. Then the aaseQUs, phgsewas extracted with EtOAc
thrice and the conbi ned organic ¥
crude product. WD 2010/ 084097PCT/E
of racemc (2'S, 3S,
4' R) - 6-chl oro-4'-[5-chl oro-2-(1-net hoxygcar bonyl- 1- net hyl -
et hoxy) - pheny1] -2' - (5-fl uor o- 2- net hyl - enyl) 1- hydr oxynet hyl
spiro[ 3H i ndol e-3, 3' - piperidine]-2,6 iLH) di one

5

/050 25 - 27- Exanpl e 16 Preparation

M.W. 715.73 C36H41CLLFN,O6S1

Method a.
To a solution of 1-(5-fluoro-2-methylphenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene (130 mm I)
prepared in Example 4 in toluene (130 mL) was added E/Z-2-{4-chloro-2-[6-chloro-2-0x0-1-(2-

10 trimethylsilanyl-ethoxymethyl)-1,2-dihydro-indol-3-ylidenemethyl]-phenoxy} -2-methyl-
propionic acid methyl ester (14 g, 26.2 mm 1). Under nitrogen the reaction mixture was stirred at
70 oC overnight. After cooled to room temperature, methanol (100 mL) was added. Then the
mixture was concentrated and the residue was purified by chromatography to give the title
compound as an yellow solid (2.4 g).

15
Method b.
At 0 °C, to a solution 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 (2.1 g, 3.59 mm 1) prepared in Example 9 in anhydrous DMF (30 mL) was added NaH

20 (60% in mineral oil) (0.158 g, 1.88 mm ) (Aldrich), followed by the dropwise addition of 2-
(trimethylsilyl)ethoxymethyl chloride (0.6 g, 3.59 mmol) in tetrahydrofuran (10 mL). After
stirred at 0 °C for 2 h, the reaction mixture was poured into water. Then the aqueous phase was
extracted with EtOAc thrice and the combined organic layers were dried, concentrated to give

the crude product.



5HO MW 615.49 C31H29C12FN206 To a solution of racemc (2'S, 3S,

4' R) - 6-chl oro-4'-[5-chl oro-2-(1-net hoxycar bonyl-1- net hyl et hoxy) - pheny1] -2' -
(5-f1 uor owd-20mtdsydophenyl) - 1- (2-t ri met hyl si | anyl - et hoxy meChgEPR010/050525

spiro[ 3H ndol e-3, 3" -piperidine]-2,6"(1H)-dione (1.4 g, 1.96 nmol) in

di chl oronet hane (20 nL) was added 10 t-27fluoracetic acid (10 nL). After
stirred for 0.5 h at roomtenperature, the reaction solution was
concentrated. The residue was dil utegh kh6ethyl acetate, washed with

sat urat ed sodi um bi carbonate sol ution, i ne and_concentrated. The residue

was usedPrprratingofecemist(@y, peAR)-Brehiore écE5|-§hl%0t4161ume¥hm<mél?oqybﬂ imeteyt i on.
15Exanpl \
R P e s S RD 200 ok 22 e PBirgometi sl idole-3.3

met hoxycar bony1- 1- net hyl - et hoxpipepti@ny? p( PH)-(bné | uor o- 2- net hyl - phenyl )
spiro[3Hindole-3,3 - piperidine]-2,.6"(1H-dione 20MW 657.53 C331131
Cl 2FN207 To the solution of crude Ta ic (2'S, 3S,
4'R)-6-chloro-4'-[5-chl oro-2-(1- neL&Zf?Larbonyl-l-

met hyl - et hoxy) - pheny1] - 2" - (5-f | uor of ene
spiro[3Hindole-3,3 - WD 2010/ 084
pi peridine]-2,6'(1H -dione (1.2 g in CH2C12 (10 nmL) was added
acetic anhydride (200 ng, 1.96 396 nmg, 3.92 mmol). After
stirred for 0.5 h, the reaction S cpncentrated and the residue
was purified by Prep HPLC to give the tiytle cobnpound as a white solid (700
ng) .5 HO

M.W. 615.49 C31HyCLFN,Og

- phenyl) - 1- hydr oxynet hyl
[2010/ 050525 - 28-

To a solution of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-methyl-
ethoxy)-phenyl]-2'-(5-fluoro-2-methylphenyl)-1-(2-trimethylsilanyl-ethoxymethyl) spiro[3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (1.4 g, 1.96 mmol) in dichloromethane (20 mL) was added
10 trifluoracetic acid (10 mL). After stirred for 0.5 h at room temperature, the reaction solution was
concentrated. The residue was diluted with ethyl acetate, washed with saturated sodium
bicarbonate solution, brine and concentrated. The residue was used for the next step reaction

directly without further purification.

15 Example 17
Preparation of racemic (2'S, 3S, 4'R)-1-acetoxymethyl-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

20 M.W. 657.53 Cs3H3CLFN,O,
To the solution of crude racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-
methyl-ethoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-hydroxymethyl spiro[3H-indole-3,3'-



5 Exanple 18 Preparation of chiral (2'S, 35,

4'R) - 1- acet oxynet hyl- 6-chl oro-4'-[5-chl oro-2-(1-

met hoxycawbanylosisomet hyl - et hoxy) - phenyl ] - 2' - (5-f | uor o- 2PaEtErgé10pbERYy | )
spiro[ 3H i ndol e-3,3" - piperidine]-2,6" (1H) -dione 10 MW 657.53 C331131
d 2F1\ 1207 Separation of the two enant-E®mers fromracenmc (2'S, 3S,

4' R) - 1- acet oxynet hyl- 6- chl or o- 4' 45-

chl or 01)%76&1311%?2['6@1 Hc)aiﬁdmr(y;n gl rosthiybh el mpwlz (maﬂ»lv}as%ddé@a&eha iilgyd2ideet hyl -
phenyl ) i ro£3H-| ndol e- 3 %&I peridine]-2,6' (1H)-dione (700 ng) was

conduct(% AP pen Damng Ftt’éN { v$ a2 n&ml) Afiqraticed £50.5 b, the react)lon mixture
4'R)-1- |
et byl Viaﬁﬁéxe%%%%ﬁ%é? Pt @e?s;v?s B G RO R did s o

spi r o[ 3Hkitersdbdl €7@, 1BL). pi peridine]-2,6' (1H)- dione as a white solid (205 ng).
mz (MrH)+: 657 WO 2010/ 084097PCT/ EP2010/ 050525 -29- Exanple 19
Preparation of chiral (2'S, 35,

4'R)-6-chloro-4'-[5-chl oro-2-(1- netmlg@rllgonyl- 1- net hyl -

et hoxy) - pheny1] - 2' - (5-f | uor o- 2- et hyl pheny1l) - 1- (2-tri met hyl si | anyl - et hoxyne
t hyl ) spi r o[ Beepaiatidolod cBir8'(2'pi pBrd'RIF hedotxydnatiyHh6-clilaneed'-[S-chloro-2-(1-

methoxycarbonyl-1-methyl-ethoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione

10
M.W. 657.53 Cs3H3,CLFN,O;

Separation of the two enantiomers from racemic (2'S, 3S, 4'R)-1-acetoxymethyl-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 (700 mg) was conducted by chiral SFC to

15 provide chiral (2'S, 3S, 4'R)-1-acetoxymethyl-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 (205 mg).
m/z (M+H)+: 657



5 MW 715.73 C361141 C 2F1\1206S 1 At 0 C, to a solution of chiral (2'S,
3S, 4' R -6-chloro-4'-[5-chl oro-2-(1-nethoxycarbonyl-1-

met hyl - etwoxygdo/qsieny 1] - 2' - (5-f | uor o- 2- et hyl - phenyl ) PCT/EP2010/050525

spiro[ 3Hindol e-3,3 -piperidine]-2,6" (1H)- dione (400 ng, 0.684 mm 1)
prepared in Exanple 10 in anhydrous DVE9{5 nL) was added NaH 10 (60%in
mneral oil) (30 ng, 0.753 nmml) (Al drich), followed by the dropw se
addition of 2- (trinet hyI si | yl') et hogydareplevo chl ori de (114 ng, 0.684 mMm 1)
intetragé/drofuran 5 . After stirred at 0 C for m xt ure was

concent r aKTEPRTAFRN @ ma ide. hBs-Opiareidetd- B@loﬁ'%'}élﬂpﬂ@xb’@afbﬁ’% lemethyl-t | e

conpoun _whi thessal C
(25, 3¢ R AR By Fa ford 2P bnerkt Ry R RN ARIE p G-
-nmet hyl - etho xy)-phenyl] -ilo&k53 3Fpiperidind-2vet Hyl-gotenyl) - 1
-(2-trimethyl silanyl- etho xymethyl ), spiro [3H indo le-3 ,3 " '-pip
eridine] -2,6'(1H - dione 20MW C35H39C12FN206Si WO
2010/ 084097PCT/ EP2010/ 050525 - 30- i xture of the crude racemc (2'S, 3S,
4'R)-6-chl oro-4'-[5-chl oro-2-(1-netho®ycgrbonyl- 1-
met hyl - et hoxy) - pheny1] - 2' - (5-f| uo hphenyl) - 1- (2-tri met hyl si | anyl -
t hoxynet hyl ) spiro[ 3H i ndol e- 3, g S | 2f 2, 6' (1H)-dione (0.6 Q)
prepared in Exanple 15, NaCH (2 7 , H20 (5 nmL) and net hanol (5
m.) was heated at 80 C for 1 h. hano L Was 5 renmoved by vacuum and
t he agqueous solution was acidifi ed by concent’ at ed hydrochl oride acid to
"pH' 1-2. The yellow precipitate was c? | ected by filtration and purified
I

by Prep-HPLC to give the title conpound as a white solid (300 ny).
5 Ea
M.W. 715.73 C36H41CLLFN,O6S1

At 0 °C, to a solution 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 (400 mg, 0.684 mm |) prepared in Example 10 in anhydrous DMF (5 mL) was added NaH

10 (60% in mineral oil) (30 mg, 0.753 mmol) (Aldrich), followed by the dropwise addition of 2-
(trimethylsilyl)ethoxymethyl chloride (114 mg, 0.684 mm 1) in tetrahydrofuran (5 mL). After
stirred at 0 °C for 2 h, the mixture was concentrated and the residue was purified by Prep-HPLC
to give the title compound as a white solid (184 mg).

15 Example 20
Preparation of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-hydroxycarbonyl-1-methyl-

ethoxy)-phenyl]-2'-(5-fluoro-2-methylphenyl)-1-(2-trimethylsilanyl-ethoxymethyl) spiro[3H-
indole-3,3'-piperidine]-2,6'(1H)-dione
HO

20 M.W. 701.7 Cs5sH39CLFN;OsS1



mz (MrH)+: 701 10Exanpl e 21 Preparation of internediate racemc (2'S, 3S,
4' R) - 6-chl oro-4'-[5-chl oro-2-(2-

met haneswbanylmmono- 1, 1- di met hyl- 2- oxo- et hoxy) - pheny1] PCT/EP2010/050525

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

spiro[ 3H i ndol e- 3, 3' - pi peridine]-2,6" (-3®) -di one \43) 15M W 648.54

C301- 128C12FN3065 A solution of racemc (2'S, 3S,

4' R) - 6-chliauR-of thd SuabtReicd2613BY4R pRYXGRIEANSLchlofel-N)hethoxycarbonyl-1-

et hoxy) - pheny1] -2' - (5-fl uor o- 2- et hyl - phenyl ) )

Spi T o] M ylcoRe BBl B iTHoReP-petbylpheapl il-Ghisimatbygiler - thexpmythphepar ed

in Exa - 0. . : e for
2", TRERe NPTt ine 2 AT A0 s e IR EE RECH (82 e,
0. 168 m.2Ayn2D), Hy@l (NalH) @bd fethan6Q%HmD) Wds tmated at 80 BVFor( ILR.OT heh)metidiot ivahad
been stirred for 2 h at roomtenperature. After the resulting m xture was
sti r¥ ed@PVSAJONYICBHB ARG thr aupens 82? 1,0niWaS\RﬁélfItf‘éithye‘%ﬁPnF?ﬂt@t?ﬂthéFoCgi?dldﬁ Reid
aqueous, uf Do Bs I REHLAEDHIEE W coltdtedbPriliriaddhd hRirQl bycBRp &M @fLd
hydr och?ggjiic aci dé.n@%fte#? t{Qe aqueocas p%as}g 1was1 extract éééi 'thﬁEt OAc twi ce,
t he comgertbdtide gampeundhaseghitwesoddd30tagbver anhydr ous Na2504, concentrat ed
and the re@;{gﬁ%‘%? purified by 25 recrystallized to give the title
conpouﬁ?fz( Y mz (MH) +: 648 WD 2010/ 084097PCT/ EP2010/ 050525 -3 1-
Exanpl e 22 Preparation of internediate chiral (2'S, 3S,
4'R)-6-chl oro-4'-[5-chloro-2-(2-
10 Example 21

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

methanesulfonylamino-1, 1-dimethyl-2-oxo-ethoxy)-phenyl]- 2'-(5-fluoro-2-methyl-phenyl)

spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione

N\ I,o

15 M.W. 648.54 C30H2sCLFN3O6S
A solution 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
(16 g, 0.028 m 1) prepared in Example 6 and CDI (9 g, 0.056 m 1) in DMF (70 mL) was heated at
65 °C for 2 h. Then to this solution was added a mixture of methanesulfonamide (16 g, 0.168 m 1)
20 and NaH (5.6 g, 60%, 0.14 mol) in DMF (100 mL), which had been stirred for 2 h at room
temperature. After the resulting mixture was stirred at room temperature for 2 h, it was poured
into water and the aqueous solution was acidified to "pH" 1-2 by addition of concentrated
hydrochloric acid. After the aqueous phase was extracted with EtOAc twice, the combined
organic phases were dried over anhydrous Na,SOj, concentrated and the residue was purified by
25 recrystallized to give the title compound (11.4 g).
m/z (M+H)+: 648



met hanesul f onyl am no- 1, 1- di et hy1- 2- oxo- et hoxy) - pheny1] -

-(5-fluoro-2-nethyl - phenyl)
spi r o[ 3HwWoadol0a83093' - pi peri dine]-2,6' (1H)-di one % H - - 8CWHPR010/08I52C1 5
M W 648.54 C301128C12F1\ 13065 Separation of the two enantioners from
racemc (2'S, 3S, 4' R -6-chloro-4'-[5-8HM oro-2-(2- nethane sulfo nylamno -
1, 1 -dinethyl-2-0 xo -etho xy)-phenyl] - 2'45 - fluoro -2-nethyl-p henyl)
spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne] -2, ﬁx;ﬁﬁiyikzcii one (50 rrg) was conduct ed by
chiral SFC to 10 provide chiral (2'S, -4'- [5 -chloro
- 2-(2- met hane Rgp#ation phintegediate chiral (2§|, Br%{m 6@1110603‘&0[5 tlore-3c(d- phenyl | -

2o (o SR M R 26 8 el B o B IF)
Preparation of internedsmtog3idhndde-3(32pheridiRe]-2,6'(1H)-dione

4' S)-6-chloro-4'-[5-chloro-2-(2-
rret hanesul f onyl am no- 1, 1-di net hquSZHoxo et hoxy) - phenyl] -
o]

-(5-fluoro-2-nethyl - phenyl) c'>'
spiro[3H—indole-3,3'-piperidine]-2, '(1H)-dione %H--S-NII
o]

M.W. 648.54 C3oH3CLFN3O6S
Separation of the two enantiomers from racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(2-
methanesulfonylamino-1, 1-dimethyl-2-oxo-ethoxy)-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
10 provide chiral (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(2-methanesulfonylamino-1,1-dimethyl-2-
oxo-cthoxy)-phenyl]- 2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-
dione as a white solid (10 mg).

m/z (M+H)+: 648

15 Example 23
Preparation of intermediate chiral (2'R, 3R, 4'S)-6-chloro-4'-[5-chloro-2-(2-
methanesulfonylamino-1, 1-dimethyl-2-oxo-ethoxy)-phenyl]- 2'-(5-fluoro-2-methyl-phenyl)
spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione

20 M.W. 648.54 C3oHasCI,FN3O6S
In the SFC chiral separation of the two enantiomers from racemic (2'S, 3S, 4'R)- 6-chloro-4'-[5-
chloro-2-(2-methanesulfonylamino-1,1-dimethyl-2-oxo-ethoxy)-phenyl]- 2'-(5-fluoro-2-methyl-
phenyl) spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione (50 mg) in Example 22, chiral (2'R, 3R,



0 WO 2010/ 084097PCT/ EP2010/ 050525 -32- 4'S)-6-chloro -4'- [5

-chl oro-2-(2-nmet hanesul fo nylam no -1, 1-di nethyl-2-0 xo -etho xy)-p henyl]
- 2' - (5-wbuorons2wmet hyl - phenyl) PCT/EP2010/050525

spiro[ 3H i ndol e-3, 3' -pi peridine]-2,6" (1H)-di one was obtained as a white
solid (15 ng). mz (MrH) +: 648 5 ExanpB2 24 Preparation of chiral (2'R 3R
4'S)-1-acetyl-6-chloro-4'-[5-chl oro-2-(2-nethanesul fonyl am no-

1, 1-di mﬂ)wahlaroo«qs%hmxz)(znh@n%b]sulfo'&lyia(&néimpﬂ@ne'a,’hﬂeznmd cthbey)¥hknyl]- 2'-
spiro[ 3H i ndol e-3, 3' - eridine]-2,6" (1H) -dione 0 --SNii 0C 10
M W 6§@-f@3r@%@émpmg8$}5ro[3H indole-3,3 -plperldme] 2 ,06'(1H)-dione was obtained as a

white solid (15 mg).
m/z (M+H)+: 648

5
Example 24
Preparation of chiral (2'R, 3R, 4'S)-1-acetyl-6-chloro-4'-[5-chloro-2-(2-methanesulfonylamino-
1,1-dimethyl-2-oxo-ethoxy)-phenyl]- 2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione
10

M.W. 690.58 Cs;H3,CLFN3;04S

At room temperature, to a mixture of chiral (2'R, 3R, 4'S)-6-chloro-4'-[ 5-chloro-2-(2-

methanesulfonylamino-1, 1-dimethyl-2-oxo-ethoxy)-phenyl]- 2'-(5-fluoro-2-methyl-phenyl)

spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione (300 mg, 0.46 mmol) prepared in Example 23
15 and acetic anhydride (75 mg, 0.74 mmol) in DCM (5 mL) was added DMAP (100 mg, 0.82

mmol) slowly. After stirred for 1 h, the solution was washed by 0.5N HCI solution twice, dried

over anhydrous Na,SO,4 and concentrated to give the crude product. The crude product was

washed with diethyl ether to give the title compound (200 mg).

m/z (M+H)+: 690



At roomtenperature, to a mxture of chiral (2R 3R
4'S)-6-chloro-4'-[5-chl oro-2-(2-
met haneswbanylmmono- 1, 1- di met hyl- 2- oxo- et hoxy) - pheny1] PCT/EP2010/050525

- (5-fluoro-2-net hyl - phenyl)
spi ro[ 3Hi ndol e- 3, 3' - pi peridi ne]-2,6" (-3H) -di one (300 ny, 0.46 nmol)
prepared in Exanple 23 15 and acetic anhydride (75 ng, 0.74 mmol) in DCM (5
m.) was added DVAP (100 ng, 0 82 mpiample@sl y. After stirred for 1 h, the
sol uti on was washed HC1 sol utlon tw ce, dried over anh drous Na2504

and con@é@ﬁaf?’éloéd’fﬁ@rﬁl@g %Shé‘ R Lrdectroaliero-4 Thechiorode 2pmetissu fwal@ﬁed

2010/ 08a0b TP LR 157 Sl Bb Dbt 22 SRRe PRl B oMbl 0375, 0
35, 4R -1-acetyl-6-chloro-4'- ’@eﬁhnln@}bélﬂ(l}%dﬁaéhanesul f onyl am no-
1, 1- di met hy1- 2- oxo- et hoxy) - pheny%{! 2H6 ((5 fl uoro- 2- et hyl - phenyl )

spi ro[ 3Hi ndol e- 3, 3' - piperidine 1H)-dione cz, H---Nei C C 5 MW
690. 58 C32H30C12FN3075

M.W. 690.58 Cs;H3,CLFN3;04S
At room temperature, to a mixture of chiral (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(2-
methanesulfonylamino-1, 1-dimethyl-2-oxo-ethoxy)-phenyl]- 2'-(5-fluoro-2-methyl-phenyl)
spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione (406 mg, 0.63 mmol) prepared in Example 22
10 and acetic anhydride (102 mg, 1 mmol) in DCM (8 mL) was added DMAP (100 mg, 0.82 mmol)
slowly. After stirred for 1 h, the solution was washed by 0.5N HCI solution twice, dried over
anhydrous Na,SO4 and concentrated to give the crude product. The crude product was washed
with diethyl ether to give the title compound (300 mg).
m/z (M+H)+: 690.
15
Example 26
Preparation of intermediate 2-(4-chloro-2-formyl-phenoxy)-butyric acid methyl ester

RS

M.W. 256.69 C,,H3ClO4
20 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
residue was partitioned between EtOAc and water. The organic layer was washed with water,

brine, dried over anhydrous Na,SO4 and concentrated to give the title compound (240 g).



At roomtenperature, to a mxture of chiral (2'S, 3S,
4' R) - 6-chl oro-4'-[5-chl oro-2-(2-
met hanes wobaeny/@miono- 1, 1- di met hy1l- 2- oxo- et hoxy) - pheny1] PCT/EP2010/050525

- (5-fluoro-2-net hyl - phenyl)
spiro[ 3Hi ndol e- 3, 3' - pi peridine]-2,6' (-3H) -di one (406 ny, 0.63 mol)
prepared in Exanple 22 10 and acetic anhydride (102 ng, 1 nmol) in DCM (8
m.) was added DVAP (100 ng, 0 82 MBtample@ vy. After stirred for 1 h, the
sol uti on was washed by HCl solution_twi ce, dried over anhydrous Na2504
and condﬂﬁmaratﬂ%bpﬁlﬁtegn%atﬁ ﬁé%ﬁ‘ﬁ&l@ﬂpﬁd& dadioxatis2cHplenpwiduticwas metired
with diethyl ether to give the title ggapound (300 ng). nmz (MtH) +: 690. 15
Exanpl e 26 Preparation of internediate
2- (4-chl oro- 2-fornyl - phenoxy) - butyry cnacid nethyl ester MW 256. 69
C12H13C104 20 A m xture of 5-chlor g%%hydr oxy-benzal dehyde (156 g, 1 nol),
2-brono-butyric acid nethyl esterQ(2 .5 ml), KI (2 g, 0.012 nol) and
K2CO3 (276 g, 2 nmol) in DWF (500 ) WE e'a)ed at 130 C for 2 h. After
cooled to roomtenperature, the m xt i
partitioned between Et0Ac and water.
wat er, brine, dried over anhydrous Na2b04 and concentrated to give the
title conpound (240 g). WD 2010/ 08409%PCT/ EP2010/ 050525 - 34- Exanpl e 27
Preparati on of internedi ate of M%&?ﬁoto 3] dio xo lan-2-yl-p heno

Xy) - Utﬁ}/ 1xQ[uraecolf% (Qie hlcyro trr%gll €noxy) C o>

Utyric ac1 er (50 g, 0.195 mol),
ethylene glycol (89 mL, 1.56 mol) and p-toluenesulfonic acid (2.8 g, 16.5 mmol) in toluene (400

or ganic |l ayer was washed with

mL) was refluxed with a Dean-Stark trap attached to remove the water. After 3 h, the reaction
was cooled and washed with water, saturated NaHCO3 and water, dried over anhydrous Na,SO4

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

Example 28
Preparation of intermediate of 2-(4-chloro-2-[1,3]dioxolan-2-yl-phenoxy)-2-ethyl-butyric acid

methyl ester

DS

o)

(0)

15 '

M.W. 328.80 CisH,1ClOs
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,
20 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

NH4Cl, dried over anhydrous Na,SO4 and concentrated to give the crude product as a oil (16 g).



A m xture of 2-(4-chloro-2-fornyl-phenoxy)-butyric acid nethyl ester (50 g,
0.195 nol ), ethylene glycol (89 nL, 1.56 nol) and p-toluenesulfonic acid
(2.8 g, Mwo2ormsk)97i n t ol uene (400 nL) was refl uxed wi trCa/EPe@n/Sisas k trap
attached to renmove the water. After 3 h, the reaction was cool ed and washed
with water, saturated NaHCO3 and wat er35dried over anhydrous Na2504 10 and
concentrated to give the title conpound as a light yellow oil (40 g).
Exanpl e 28 Preparation of internediptfnple 28- (4-chl oro -2- [1 3] dio xo

| an- 2-yl -p heno xy)-2-ethyl-butyric acid nmethyl ester

C16H21CiRalatiph Pﬁ‘rﬁ%ﬂ@@tﬁﬁ et iy¢hderoyd- fomyaahf(@@yh% eﬂe«d}bw 30111 rmthyi eﬂqF)

was slowy added to a sol ution of

2-(4-chloro-2-[1, 3] di oxol an-2-yl - pqggi?%%-butyric acid nethyl ester (15 g,
50 mmol ) in anhydrous THF (150 nL) C. After the mxture was stirred
for 15 mn, iodoethane (9.3 g, % ) was added. The m xture was
alhmedtovmrmtoroomtemmrMUrea Ng ed for 2 h. Then the mxture
was diluted with ethyl acetate, washe th a saturated aqgueous sol ution of
NHACLl, dried over anhydrous Na2504 an oncentrated to give the crude
product as a oil (16 g). WD 2010/ 08401PCT/ EP2010/ 050525 -35- Exanple 29
Preparation of internedi ate of

2- (4-chl or o- 2- f or myl - phenoxy) - L8t B§4-7hufyathicCl&si d net hyl ester
5 A solution of 2-(4-chloro-2-[1,3]dioxolan-2-yl-phenoxy)-2-ethyl-butyric acid methyl ester (16 g,

48.8 mmol) in trifluoroacetic acid (20 mL) was stirred at room temperature for 3 h. Then the
mixture was concentrated and the residue was partitioned between EtOAc and water. The
organic layer was washed with IN NaOH solution, water, dried over anhydrous Na,SO4 and
concentrated to give the title compound (13 g).
10
Example 30
Preparation of intermediate of E/Z-2-[4-chloro-2-(6-chloro-2-ox0-1,2-dihydro-indol-3-
ylidenemethyl)-phenoxy]-2-ethyl-butyric acid methyl ester

AN

15 M.W. 43432 Cyp»H;1CLNO;4
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).



MW 284.74 Cl4H17C104 5 A solution of
2-(4-chloro-2-[1, 3] di oxol an- 2-yl - phenoxy) - 2-et hyl -butyric acid nmethyl ester
(16 g, 48w6 wmmisyoo7n trifluoroacetic acid (20 nL) was sPCTEPdoIANSISHM
tenperature for 3 h. Then the m xture was concentrated and the residue was
partitioned between Et0Ac and water. TFBe& organic |ayer was washed with 1N
NaCH sol ution, water, dried over anhydrous Na2SO4 and concentrated to give
the title conpound (13 g). 10 ExaangaﬁqmeBueparation of internediate of
E/ Z-2- [4-chloro-2-(6-chloro-2 x0- 1, 2-di hydro-indol-3 -

yl i denemet RYEPRLASRER mm@d@ﬁwl B2~y hioo- adulrfthyétlﬁwth@@tce?bonxlswpwxm4 32

C22H21C12NO e I and
2-(4-chl or o%f%frdgﬁ?]r% Eltélﬁf)oxz %&%Q f?‘iﬁ%‘% rgﬁcgaéézéqﬁ %lﬁl%% &ngt% g,

45.8 Mol ) in nethanol (200 nL) was adde yrrolldlne (4.1 nm., 49.7 mol)
dropwi se. The mi xture was then heated @ 70 Cfor 2 h. After cooled to room
tenperature, the mxture was filtered and e precipitate was col |l ected,
dried to give the 20 title conpound 1L 9Yellow solid (15.5 g). WO

2010/ 084097PCT/ EP2010/ 050525 - 36- Exa e 31 Preparation of internediate
E/ Z- 3-[5-chl oro- 2- (1- et hyl - | - met hoglycarbynyl - pr opoxy) -

benzyl i dene] - 6- chl or 0- 2- 0xo- 2, 3- di hydro-ilndol e-1-carboxylic acid tert-butyl
ester

Cl

5 M.W.534.44  Cy7H2CLNOg
To a solution of E/Z-2-[4-chloro-2-(6-chloro-2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-
phenoxy]-2-ethyl-butyric acid methyl ester (15.5 g, 36 mmol) in dichloromethane (200 mL) at
room temperature was added di-tert-butyl-dicarbonate (8.6 g, 39 mmol), followed by the addition
of 4-dimethylaminopyridine (0.4 g, 3.3 mmol). After the reaction mixture was stirred at room
10 temperature for 1 h, the solution was washed with 1 M HCI and brine twice, dried over

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

Example 32
Preparation of intermediate racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-
15 methoxycarbonyl-propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione

M.W. 613.52 C3,H31CLFN,Os
20 In a manner similar to the method described in Example 5, E/Z-3-[5-chloro-2-(1-ethyl-1-
methoxycarbonyl-propoxy)-benzylidene]-6-chloro-2-0x0-2,3-dihydro-indole-1-carboxylic acid



S5M W 534.44C27H29C12N06 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] -Woebtwis4ivat yri ¢ acid nethyl ester (15.5 g, 36 ®ODIEP2010/050525

di chl oronet hane (200 nlL) at roomtenperature was added
di-tert-butyl-dicarbonate (8.6 g, 39 md®l ), followed by the addition of

4-di met hyl am nopyridine (0.4 g, 3.3 mol). After the reaction m xture was
stirrederabufyDesiecl0.6 £ MoeiBb Y k@ctcll with 18 flaoto-nthy\gscidsBed with 1 M
HC1 and brine twi ce, dried over anhydrous Na2SO4 and concentrated to %i ve
the ti tTEchyhpoemu2-a5a-4 y@itadioned6p ingmel) i (@jueneiggiye gheggtle compound py g yhHat i on
of int esgﬁ@gj %gﬁ racemc (2'S, 3S, 4' R -6-chloro-4'-[5-chloro-2-(1-ethyl-1-
15nmet hoxycarbgnyl - pr opoxy) - phenyl ] -2' - (5-f | uor o- 2- net hyl - phenyl)

spi r o[ 3kzi (MoHe~813' - piperidine]-2,6" (1H-dione MW 613.52C321131

Cl 2F1\ 1205 20 In a manner simlar to the nmethod described in Exanple 5,

E/ Z-345- chl or o- 2- (1- et hyl -1 met hoxycar bonyl - pr opoxy) - benzyl i dene] - 6- chl or o- 2
- 0X0- 2, 3-di hydr o-i ndol e- | - car boxy!| iﬁxﬁﬁé\g 33WO 2010/ 084097PCT/ EP2010/ 050525
-37- tert-butyl ester (7.6 g, 15 muol) S reacted with

1- ( 5- f | uor dr&panaiomdf-igbiempdidte Brcemnid (@, B 4R)-pakiore-4apactlo®-ht-atyehe (60

) in tol ive th ithe, it lid .(2..2,9). nl
(et + o3 rSpasy Epherd A STRo e anedinlfe F i H-pdiE % ™ °
4'R)-6-chl oro-4'-[5-chloro-2-( % @ﬁbjlyllg]gt,ﬁ'(]H)_dione
hydr oxycar bonyl - pr opoxy) - pheny 1]'p 2' b( -fluor o- 2- net hyl - phenyl)

spi ro[ 3Hi ndol e- 3, 3' - ;290

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) was
15 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 HCl solution. The precipitate was

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

m/z (M+H)+: 599



pi peridine]-2,6' (1H)-dione 10 M W 599.49C311129C12FN205 A m xture of
racemc (2'S, 3S,

4' R) - 6- chWOnot0484(493- chl or o- 2- (1- et hyl - | - met hoxycar bony! pcomezyipopisenyl] - 2' -
(5-fluoro-2-nethyl-phenyl) spiro[3Hindol e-3,3 -piperidine]-2,6 (1H) -dione
(200 nmy, 0.33 nmol ), LiOH H20 (69 ng, -318-16 Mol ), H20 (2 nL) and net hanol
(20 m.) was 15 refluxed for 2 h. After cooled to roomtenperature, the

sol ution was concentrated and the reg 3gas acidified to "pH' 2-3 by

addi tion of concentrated HCL sol ution. 451Ri)vﬁem pitate was col |l ected by

filtration Prepagitips of eckmadiae pasapisA®, 43 tohlored-[ cllerp-Irgd-cthigk-7- ( MrH) +:
"t er e bk el R darh - Boba oty 2 Rl el {hﬁvﬁ’ﬁé&%@"& S

met hanesul f onyl am nocar bonyddoj- B)ﬁbpﬂp&rﬂlhﬂ@&{lﬂ) dipbe f | uor o- 2- net hyl - phenyl)
-spiro[3H indole-3,3 -piperidine]-2,6 (1H) -dione .9 0---ss N Cl

M.W. 676.60 C3;H3,CLFN3O6S
A solution of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-hydroxycarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione
(30 mg, 0.05 mmol) and CDI (20 mg, 0.12 mmol) in DMF (1 mL) was heated at 60 °C for 2 h.
10  Then to this solution was added a mixture of methanesulfonamide (28 mg, 0.3 mmol) and NaH
(12 mg, 60%, 0.3 mmol) in DMF (1 mL), which had been stirred for 2 h at room 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 solution. The
aqueous phase was extracted with EtOAc twice, The combined organic phases were dried over
15 anhydrous Na;SQOj4, 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



Cl 5 MW 676.60 C32H32C12FN3065 A solution of racemic (2'S, 3S
4'R)-6-chloro-4'-[5-chl oro-2-(1-ethyl-I|-hydroxycarbonyl propoxy) - phenyl] -2' -
(5-f 1 uor owd-20mtdsyd97 phenyl ) spiro[ 3H i ndol e- 3, 3' - pi peri dipo®][EP2016/065Rf - di one
(30 mg, 0.05 mmol ) and CDI (20 ng, 0.12 nmol) in DMF (1 nm.) was heated at
60 C for 2 h. 10 Then to this solution3%as added a m xture of

nmet hanesul fonam de (28 ng, 0.3 mmol) and NaH (12 ng, 60% 0.3 mol) in DWVF
(1 nmL), which had been stirred for Exmmpk3soon1tenperature After the
resulting mxture was stirred at roomtenperature for it mas pour ed

into water aﬁ@P@ﬁﬁo%ﬁﬂéﬁﬁgwé%ﬁu%sdHKMbﬁcﬁkaWh@€h4E§‘ﬂ%szﬂJ%ﬁﬁﬁ addi tion

of conce S OAc
Fui co. - TS et o R RO O B, B AR NS sH
concentrated and the reS|du@o%aSSppméﬁMﬁdlbg(ﬂﬁp$Mn@olunn to give the t|tIe
compound as a white solid (10 nmg) ., Mz (MtH) +: 676 WD

2010/ 084097PCT/ EP2010/ 050525 -39 ﬂEnaane 35 Preparation of racemc (2'S,
35, 4R - 1 -acetyl-6-chloro-4'-095Nchl oro-2-(1-ethyl- 1 -
nethanesulfonylaninocarbonyl-prop?§¥g%ghenyl]-2'45-f|uoro-2-nethy|-pheny1)-
spi ro[ 3H indol e-3, 3" - pi peridi nej o (1) -dione 13...H MW 718. 63
C34H34C12FN307S {

M.W. 718.63 C34H34CLFN;0O5S
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (540 mg, 0.8 mmol) and acetic anhydride (98 mg, 0.96
10 mmol) in DCM (20 mL) was added DMAP (10 mg, 0.08 mmol) slowly. After the mixture was
stirred for 2 h, the solution was washed by 0.5N HCI solution twice, dried over anhydrous
Na;SO4 and concentrated. The residue was purified by flash column to give the title compound

as a white solid (450 mg).

15 Example 36
Preparation of chiral (2'S, 3S, 4'R)-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

20 M.W. 718.63 C34H34CLFN3O4S



At roomtenperature, to a mxture of racemc (2'S, 3S, 4 R-6-chloro -4"-
[5 -chloro-2-( 1 -ethyl- 1 - nmethane sulfo nylam no ¢ arbonyl -propo xy)-p
henyl ] - 2v020t0/08ka90r 0 - 2-met hyl -p henyl)-sp iro [3 PCT/EP2010/050525

H ndol e- 3, 3' - pi peridine]-2,6" (1H)-dione (540 ng, 0.8 mmol) and acetic
anhydride (98 ng, 0.96 10 nmol) in DCW{20 nlL) was added DVAP (10 ngy, 0.08
nmmol) slowy. After the m xture was stirred for 2 h, the solution was
washed Ja)pardtiedNo 64 tve bikdntiomet W 68 raddhii€ R'\3S), 4RNNY£He6% - ¥aadb OA- [ fokloro-2-
concentrated. The residue was purified by flash colum to give the title

conpourt ey -d-metheaneselérnydppingenrpepyl-pioppxghphcay He2 6h-Eyaroat musshdphemyli-al
2'S, “R) - ) lorGA' A5- _2-(1- L.
Eret han:egé?[?oﬁyi é%%ﬁ%%)\{aé%g%y _-286;@‘5%({/% - gﬁg%{ﬁ] \%3490(@{1#}%{%8 81-1]5%1r§gtcht>9l - pheny1)

- spir @i@HHe ¢hichd (28,3 S34RYi Iparctydiorelord:B-[§-thpralghethyl9-H Co. 5-N CI C WO
2010/ 084097PCT/ EP2010/ 050525 -40- Separation_of the t nantioners from
racén' anqthangsulipay a@ﬁ@@@%@?@@@dﬁ%&?@z& 54@%@92@8111\%8? ﬁiny[ﬁétsmﬁﬁl-

- et ha%%!é-@%‘-?%'eﬁaﬁhgpz,%‘éfﬁpﬂbéhé &@%%ie&ys)otiafa@%g}. -2'45 -fluoro-2-methyl -p
henyl)- spiro Hindo le-3 ,3 -piperidine] -2,6 (1H) -dione (50 ng), was
conducted @+Idhi:7d8 SFC to provide chiral (2'S, 3S, 4 R -1 -acetyl-6-chloro
-4'45 -chloro -241 -ethyl-1 - 5 nethane sulfo nylam no ¢ arbonyl - propo
xy)-p henyl] -2'45 - fluoro -2-nmethyl-p henyl)- spiro

[ 3Hi ndol e- 3, 3" - pi peridine]-2,6' (1HEdigpr 39s a white solid (15 ng). n'z
(MtH) +: 718 Exanple 37 10Preparation of chiral (2'R 3R

4' S0 1- acet y Prepagationrad chirg5 2 Rn BBy $'Sp1 (atetyt-pryphloiro-4'-[5-chloro-2-(1-ethyl-1-

et hanesyl LR AT RAARSS PRORSHRRTTAL: Rucrb S-hLHL SR e i Aheny
indole-3,3'-piperidine]-2,6'(1H)-dione

Xy
o N

15 M.W. 718.63 C34H34CLFN3O4S
In the 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-fluoro-
2-methyl-phenyl)- spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione (50 mg) in Example 36, chiral
(2'R, 3R, 4'S)-1-acetyl-6-chloro-4'-[ 5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-

20  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



i ndol e-3,3 -piperidine]-2,6" (1H) -dione 15MW 718.63 C34H34C12F1\ 13075 In
the SFC chiral separation of the two enantioners fromracemc (2'S, 3S,
4'R) - 1- awetzg/iB409¢hl oro -4'- [5 -chloro -2-(1-ethyl-I - rerkeoaossistd
nyl am no carbonyl - propo xy)-phenyl] -2'45 -fl uoro2-nethyl-phenyl) -

spiro[ 3Hi ndol e-3, 3' - pi peridine]-2,6' (-4H) -di one (50 ng) in Exanple 36,
chiral (2'R 3R

4' S)-1-acetyl-6-chl oro-4' 45-chl or o-BxdrdpRt38y! - | - met hanesul f onyl am no

car bonyl - 20 propox_)-phenylh-Z'- 5-fl uoro- 2- net hyl - phenyl) -

spi r o[ 3H iFHeRArEIoR, @Xmsnm‘kqti riéjchiprg2methyl-plicanb-nasnebylsiest-2aazaal - vhi t e
solid (17 ng). mz (MrH)+: 718 WO 3010(9R4097PCT/ EP2010/ 050525 - 41-

Exanpl e 38 Preparation of internediate

1- (5-chl oro- 2- et hyl - phenyl) - 3-tri hyl si | yoxy-2-aza-1, 3- but adi ene Cl
5M W 281.86 Cl4H20CLINCSI To dry t%?i hydr of uran (100 nmL) was added 1M THF
solution of LiHMDS (97 mmol, 97 nl) die Ar at roomtenperature, followed
by the addition of 5-chloro-2-nethyl- zal dehyde (15 g, 97 mm1l). After
the m xture was stirred at roomtenper&wure for 1 h, trinethylsilyl
chloride (12.3 L, 97 mmol) was added dr opwi se. Then the tenperature of the
m xture was 10 lowered to O C on a cool Ice bath. To this m xture was
added triethylamne (17.6 nL, 126 nngl one portion, followed by the
dropwi se addition of a solution of a bty chloride (9 nL, 126 nmol) in
di ethyl ether (200 nL). The c j t ved, and the m xture was
stirred at roomtenperature ove n?ghgé ?ﬁggﬁﬂx Ur'e was quickly filtered on
cel i t e Tondi9tetruhld@BEE (WOAnL) Why @ided Was TEIPTG Ritioh 3 ¢HMIDERO 7REuL 04 niinessur e

to give crude 1-(5-chloro-2-nethyl- .
under Ar at room temperature, followed by the addition of 5-chloro-2-methyl-benzaldehyde

(15 g, 97 mm ). 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

10 lowered to 0 °C on a cooling ice bath. To this mixture was added tricthylamine (17.6 mL, 126
mmol) in one 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-

15 phenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene as a yellow gum and used for the next step

without further purification.

Example 39
Preparation of intermediate racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-
20 methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl) spiro[3H-
indole-3,3'-piperidine]-2,6'(1H)-dione

o)

M.W. 629.97 Cs;H3,ClN,Os



15 phenyl)-3-trinethyl sil yoxy-2-aza-1, 3-butadi ene as a yell ow gum and used
for the next step without further purification. Exanple 39 Preparation of

i nt er medivaibeoriasew’c (2'S, 3S, 4'R)-6-chloro-4'-[5-chl oroTZPedr0asiFY - 1-
20nmet hanesul f onyl am nocar bonyl - propoxy) - phenyl ] - 2' - (5- chl or o- 2- net hyl - pheny
| ) spiro[3H indole-3,3 -piperidine]-24% (1H) -dione MW 629.97
C32H31C13N205 WD 2010/ 084097PCT/ EP2010/ 050525 -42- In a manner simlar to
t he netlhaanaasiciimbectol the ¢aidaldesd@ibed in Example 5, E/Z-3-[5-chloro-2-(1-ethyl-1-

E/ Z- 345- chl or 0- 2- (1- et hyl - | met hoxycar bonyl - pr ogpoxy) - benzyl i dene] - 6- chl or o- 2
- OX0- 2,n:aethnwy%rﬂoenylrm@pw)1b%zafrllé@s@§16—@11%{@r%0¥%2t3:<ﬁﬁwp-%@ql%rl-C(aéo.oaxhg?ma. 9
nmol ) ] i lﬁjl?ﬁﬂ’ t h = (B - -12r5 e

met hyl gi@ﬁg{ffgsééﬂrz i%)gng:rﬁyl SI 93‘3@5‘5&?@?‘%"%& %Vgél( %ﬁ@% %tﬂnlﬂngsl thplrr0 ezpar ed in
Exanpl enethylphdmyt)ed-tremehyIRilyaxly)2-bzm- B batddieac (20 tnen D pnqpacicin & ampled ine sol i d
(600 . mz (MeH) +. 629 Exanple 40 ) Preparation of internediate
rac esrﬁ”ggltl?“eé?()é@f) ta-gﬁje-tgg gl aﬁpwnd[ag-aahhlwehé@ ) @ghy1- 1-

10hydr gxy blqp,yl@gr opoxy) - phenyl ] -2' - (5-chl or o- 2- et hyl - phenyl )
spiro[3Hindole-3,3 - piperidine]-2,6" (1H-dione MW 615.95

C311129C13N205
Example 40
Preparation of intermediate racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-
10 hydroxycarbonyl-propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl) spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione
HO

Sy

H Cl

M.W. 615.95 C31HCLN,Os
A mixture of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methoxycarbonyl-

15 propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione
(100 mg, 0.159 mm 1), LiOH (19.87 mg, 0.8 mmol), H,O (2 mL) and methanol (3 mL) was
heated at 40 °C for 4 h. Then methanol was removed by vacuum. The aqueous 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

20 mg).

m/z (M+H)+: 615



A mxture of racemc (2'S, 3S, 4 R-6-chloro-4'-

[ 5-chl oro-2-(1-ethyl -l -nmethoxycarbonyl - 15

pr opoxy) -wbenilgs4®7- ( 5- chl or o- 2- et hyl - phenyl ) PCT/EP2010/050525

spiro[ 3H i ndol e-3, 3" -pi peridine]-2,6" (1H)-dione (100 ng, 0.159 mml), LiCH
(19.87 ng, 0.8 nmwl), H20 (2 nlL) and mé3hanol (3 nL) was heated at 40 C for
4 h. Then net hanol was renoved by vacuum The aqueous sol ution was
acidified to "pH' 1-2 by addition oixfigpreentrated hydrochloride acid. The

precipitate was collected by filtration and purified by Prezp-HPLC to give
the title EHPBBGHAR CAYTYMEHIGragenicd2B58S. AR hirrhlopg-#-IOnghlgre:2- §1-sthyivdy

2010/ 084 - - 1 rati ' - irat e
acemi ¢ (5 anyiong g AR e EFIRL AL SRR Thl IR phety) HiftESH
met hanesul f onyl am nocar bonyidops-dpbpipgrigihel3, a1 H2)-dibhe chl or o- 2- met hyl - pheny1l)
-spiro[ 3H indol e-3, 3" -piperidinel-2,6" (1H)-dione 5 MW 693. 05
C32H32C13N3065 A sol ution of ratéﬁi A (2'S, 3S,
4'R)-6-chl oro-4'-[5-chl oro- 2- (1g¢thM¥ - h- hydr oxycar bonyl pr opoxy) - phenyl] - 2" -
(5-chl oro- 2- net hyl - phenyl ) spiro] %iténgol e-3,3" -piperidine]-2,6" (1H)-dione
(150 nmg, 0.244 mol) and CDI (80 mmol) in DM (2 nL) was heated at
60 Cfor 2 h. 10 Then to this sol
met hanesul f onam de (231 ny, 2.44
DMF (3 mi), which had been stirg,
resulting mxture was stirred at re for 1 h, it was poured
into water and the aqueous sol utgemwasNaci difjed to "pH' 2-3 by addition
of cpncentrated HCL solution. After theHaqueo&é phase was extracted with
Et OAc twi ce, the conbined or i C S ied 15 over anhydrous
Na2504, concentrated and the%&'i@gg)%v\g;ﬂ%{jﬁygéﬂseby flash colum to give
the titA &IGQEPOAELNRS (RSB, UR )SQLhIErd-4'G 5M@oro-2-(1-cthyl-1-hydroxycarbonyl-
propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl) spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-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.

H (78 ng, 60% 1.95 nm 1) in
oom tenperature. After the

10 Then to this solution was added a mixture of methanesulfonamide (231 mg, 2.44 mm |) and NaH
(78 mg, 60%, 1.95 mm I) in DMF (3 mL), which had been stirred for 2 h at room 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" 2-3 by addition of concentrated HCI solution. After
the aqueous phase was extracted with EtOAc twice, the combined organic phases were dried

15 over anhydrous Na;SQO4, concentrated and the residue was purified by flash column to give the
title compound as a white solid (10 mg).

m/z (M+H)+: 692



mz (MH)+: 692 WO 2010/ 084097PCT/ EP2010/ 050525 -44- Exanple 42
Preparation of racemc (2'S, 3S, 4 R- 1 -acetyl-6-chloro-4'45-chloro-2- (1
-et hyl - 1We 2010/084097 PCT/EP2010/050525

met hanesul f onyl am nocar bonyl - propoxy) - pheny1] - 2' 45- chl or o- 2- net hyl - pheny1) -
spiro[ 3H indol e-3, 3" -pi peridine]-2,6'-¢4H)-di one 5 MW 735.09
C34H34C13N307S At roomtenperature, to a mxture of racemc (2'S, 3S,
4'R)-6-chl oro-4' - [5 chl oro-2- (1-ethydmple 42

met hanesul f onyl am nocar bonyl - xy) - pheny1] -2' - (5-chl oro | - pheny1l)
- spi r o[ 3H i rfdePasatHPLraGone (2 gn’eﬁp 5561 Q@Hﬂ'%@lﬂ?f@‘% A46Ghlego- 20(159111«%) and

acetic a DBC %gqfl (7 ng,
0.06 mMm %&@ne%fo@%ﬁ%rca%%hﬁgp ]I)heh{)l QC{gr Iﬂgﬁ‘o %?Y}ﬁﬁ pﬁ u |%n was
washed by 0.5N HCl sol uti otindovd- &é'—plgjemchde]gzl,é'(l}a)qalydas ous Na2504 and
concentrated. The residue was purified by Prep-HPLC to give the title
conpound as a white solid (100 rrgg H15Exanpl e 43 Preparation of chiral
(2'S, 3S, 4 R-1-acetyl-6-chl or@2™M¥5-ghl oro-2- (1l-ethyl-I-

met hanesul f onyl am nocar bonyl - pr op@f/ghenyl] -2' - (5-chl oro-2-net hyl - phenyl)
-spiro[ 3H 5

M.W. 735.09 Cz4H34CLN3O4S

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-

indole-3,3"-piperidine]-2,6'(1H)-dione (400 mg, 0.58 mmol) and acetic anhydride (71 mg, 0.69
10 mm ) in DCM (20 mL) was added DMAP (7 mg, 0.06 mm 1) slowly. After the mixture was

stirred for 2 h, the solution was washed by 0.5N 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).

15 Example 43
Preparation of chiral (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

Xy
N

20 M.W. 735.09 Cz4H34CLN3O4S



i ndole-3,3 -piperidine]-2,6"(1H) -dione 20MW 735.09 C34H34C13N3075 WD
2010/ 084097PCT/ EP2010/ 050525 -45- Separation of the two enantioners from
racem c (M03p10884094' R) - 1-acetyl-6-chloro-4'-[5-chl oro- 2C¢T(EP20101050525 1

- met hanesul fo nyl am no carbonyl - propo xy)-phenyl] -2'45 -chloro -2-nethyl-p
henyl) - spiro[ 3Hi ndol e-3, 3' - pi peri di né}~2, 6' (1H) - di one (50 ngy) was
conducted by chiral SFC to provide chiral (2'S, 3S, 4 R-1 -acetyl-6-chloro

-4' 45 -ephratien 8f thé two eﬁdmylbmbrsmhhmﬁﬁum@ 3r$yl4th)i nac&ardonyto-4'g Sphipe-2-
xy)-phenyl ] -2'45 -chloro -2-nethyl-p iro [3Hindo le-3 ,3 '"-p

ip er : di 581yl J@@hﬁmlfwé%@na%ar'@pr@%f pléﬁnyh]*sZ +HrFhiorg-2-madkylyphenytis
EXE;;YD 1%31?%9%5%8@@" ??d 019%1%] kk? {)lﬁg dgc?ne%go %%% >\;Ya_s Ic_onducted by chiral SFC to provide

rret han ehurhlf(mSy B S,nzl']h)a(caandsiyh@Jeh]nr@Hb@éyc)h-lqnbezqy Lieth3/1 {rhethim osulfo iR anehbydrbgiybny 1)
pi ro[ 3H indol e-3 3! per.i di
C3aHBACIANSE BRI A (%ﬁ@%%ra?t ﬁéleiﬁ%?P&It) .SBﬁ'igIégl Plglechen mmr}ei?@@&) rdie
racem Gq2vhde s3f (5 MRy 1-acetyl-6-chloro-4'- [5 -chloro -2-
(1-ethyl-1I-net hanesul o nyl am no car bonyl - propo xy)-phenyl] -2'45 -chloro
- 2- net hny/IZp(MH;I)tb 73%iro[ 3Hindol e-3, 3" -piperidine]-2,6' (1H) -dione (50 ng) in
Exanple 43, chiral (2'R 3R 4'S)-1-acetyl-6-chloro -4'- [5 -chloro -2-
(1-et hyl -1 -met hanesul f onyl am nocar bonyl - pr opoxy) -
phenyl] - 2" - (5- chl or o- 2- met hyl - phenygyariple’4q[ 3H i ndol e- 3, 3" - pi peri di ne] - 2, 6'
(ll-?-di one was 20 obtained as a white solid (15 ngB
0 Preparation of chiral (2'R, 3R, 4'S)-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

Xy
o~ "N

M.W. 735.09 C34H34CI:N505S

15 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 43, chiral (2'R, 3R,
4'S)-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 was

20 obtained as a white solid (15 mg).
m/z (M+H)+: 734



mz (MH)+: 734 WO 2010/ 084097PCT/ EP2010/ 050525 -46- Exanpl e 45
Preparation of internedi ate 2-(4-chloro-2-fornyl-phenoxy)-pentanoic acid
et hyl estwo 20M/08409284. 74 C14H17C104 5 A m xture of PCT/EP2010/050525
5-chl or o- 2- hydr oxy- benzal dehyde (15 g, 0.1 ml), 2-Bronp-pentanoic acid
ethyl ester (27 g, 0.13 mM) and K2C&B -4&7 g, 0.2 nol) in DVF (100 nlL) was
heated at 140 C for 1 h. After cooled to roomtenperature, the m xture was
poured into water and the aqueous pas extrated with Et0Ac thrice. The
conbi ned organi c. phases were washed with water and brine, dried over
anhydr ous RagBEtiond inemcdinte a(dghlorerd-fprrylmbengma-psuieneic agidpyhy csteh col um
to 10 give the title conpound as a colorless oil (24 g). Exanple 46
Preparation of internediate
2- (4-chl oro-2-[1, 3] di oxol an- 2-yl - phefjoxy) - pent anoi ¢ acid ethyl ester
15M W 328.80 C16H21C105 A mi xture
2- (4-chl oro- 2-f or nyl - phenoxy) - pent anoi ¢ §
et hyl ene glycol (25 nmL, 440 mmol) and p
mml) in toluene (150 nm.) was refl uxed
renove water. After 3 h, the reaction cool ed and washed wi th water,
saturated NaHCO3 sol ution and water, drigd over anhydrous 20 Na2504 and
concentrated to give the title conmpound as a light yellowoil (16 g).
M.W. 284.74 C,4H,7ClO4
5 A mixture of 5-chloro-2-hydroxy-benzaldehyde (15 g, 0.1 m 1), 2-Bromo-pentanoic acid ethyl

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

acid ethyl ester (15 g, 53 mmol),
korsgnesul fonic acid (0.8 g, 4.65
Jh a Dean-Stark trap attached to

After cooled to room temperature, the mixture was poured into water and the aqueous phase was
extrated with EtOAc thrice. The combined organic phases were washed with water and brine,
dried over anhydrous Na,SO, and concentrated. The residue was purified by flash column to

10  give the title compound as a colorless oil (24 g).

Example 46

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

o)

(0)

15 M.W. 328.80 C;6H2:ClOs
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 attached to remove water. After 3 h, the reaction
was cooled and washed with water, saturated NaHCO5 solution and water, dried over anhydrous

20  Na;SO4 and concentrated to give the title compound as a light yellow oil (16 g).



WO 2010/ 084097PCT/ EP2010/ 050525 -47- Exanple 47 Preparation of internediate
2-(4-chl ro-2-[1, 3]dioxol an-2-yl - phenoxy) - 2- pr opyl - pent anoi ¢ aci d et hyl
ester 5 WwWORW/@BFP788 CLI9H27CL05 Lithi um bi s(tri nmet hyl siPCylEpamiossose26 i,
26 nMm1, 1 Min THF) was slowy added to a sol ution of

2- (4-Chl oro-2-[1, 3] di oxol an- 2-yl - phene#Y) - pent anoi ¢ acid ethyl ester (6.6
g, 20 mfmm 1) in 60 nL of anhydrous THF at -78 C. After the m xture was
stirred for 30 min at -78 C, 1- 10 |odopropane (4 nL, 40 mmol) was added.
The m xture was all wed to warmto roomterrperature and stirred for 2 h.
Then the nmixture was diluted with E¥WmpPEddt ate, washed with a saturated

aqueous 6,0V to
give t nr R At o SR SHPY ]%?é%%l RRS PSRRI SR ot
i nternedi ate 2-(4- chloro 2- fornyl- hﬁn¢xy¢f2 propyl - pent anoi ¢ acid et hyl
ester MW 326.82 C17H23C104 A solution of

2-(4-chloro-2-[1, 3] di oxol an-2-yl - phenoxy) - 2- propyl - pent anoi ¢ aci d et hyl
ester (15 20 g, 42 mmol) in TFA (30qgni)\ was stirred at roomtenperature
overni ght. Then the mixture was condengrated and the residue was
partitioned between Et0Ac and maEgP. The i
NaCH sol ution, water, dried over anhydrQus

the title conpound (14 g). O

M.W. 370.88 Ci9H,;ClOs
Lithium bis(trimethylsilyl)amide (26 mL, 26 mm I, 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 mm 1) in 60
mL of anhydrous THF at -78 °C. After the mixture was stirred for 30 min at -78 °C, 1-

10  Todopropane (4 mL, 40 mmol) was added. The mixture was all wed 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 NH4Cl, dried over anhydrous Na,SO4 and concentrated to give the

title compound as a yellow oil (5 g).

15 Example 48
Preparation of intermediate 2-(4-chloro-2-formyl-phenoxy)-2-propyl-pentanoic acid ethyl ester

M.W. 326.82 C;7H2:ClO4
A solution of 2-(4-chloro-2-[1,3]dioxolan-2-yl-phenoxy)-2-propyl-pentanoic acid ethyl ester (15

20 g, 42 mmol) in TFA (30 mL) was stirred at room temperature overnight. Then the mixture was
concentrated and the residue was partitioned between EtOAc and water. The organic phase was
washed with 1N NaOH solution, water, dried over anhydrous Na,SO4 and concentrated to give

the title compound (14 g).



WO 2010/ 084097PCT/ EP2010/ 050525 -48- Exanple 49 Preparation 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 denemewbybijo/qsh@noxy] - 2- propyl - pent anoi ¢ aci d et hyl e®CemEP2&MOSN528176. 40
C25H27C12N04 To the m xture of 6-chlorooxindole (9.3 g, 55.7 mmol) and

2- (4-chl oro-2-fornyl - phenoxy) - 2- propy#8pent anoic acid ethyl ester (14 g,
42.9 mm 1) in nethanol (100 nL) was added pyrrolidine (3.3 g, 47.2 mol)
dropwi se. The m xture was then heatechmpled® C for 2 h. After cooled to room
tenperature, the m xture was concentrated. The residue vvasg?url fied by

flash col un?fep%ia’g‘i’IV@f inframedyatei /.o -orheronit (-ahlorog3-oxel gneih IBGn‘ﬁi?le%par ation
foi d E/
b B LR OR B

| e-1-carboxylic aC| d tert-butyl ester MW 576.52C301- 135C12N06 To a
sol ution of
E/ Z- 2-[ 4- chl or 0- 2- (6- chl or o- 2- oxo0- 1, 20d| =i ndol- 3-ylidenenet hyl) -

phenoxy] - 2- propyl - pent anoi ¢ aci d et hyl ter (4.2 g, 8.8 mMm 1) in

di chl oronet hane (100 nlL) at roomteppeyat ure was added

di -tert-butyl-dicarbonate (2.2 g, 9 mm 1), followed by the 20 addition
of 4-di net hyl am nopyridine (0.5 gc,' pl ). After the reaction m xture
was stirred at

5 M.W. 476.40 C;5H2,CLNO4
To the mixture of 6-chlorooxindole (9.3 g, 55.7 mmol) and 2-(4-chloro-2-formyl-phenoxy)-2-
propyl-pentanoic acid ethyl ester (14 g, 42.9 mm l) 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

10 title compound (4.2 g).

Example 50
Preparation of intermediate E/Z-6-chloro-3-[5-chloro-2-(1-ethoxycarbonyl-1-propyl-butoxy)-
benzylidene]-2-0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester

-5
Cl l
|
(L
C '}Q
j \ O
15
M.W.576.52  C30HssCLNOg
To a solution of E/Z-2-[4-chloro-2-(6-chloro-2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-
phenoxy]-2-propyl-pentanoic acid ethyl ester (4.2 g, 8.8 mm 1) in dichloromethane (100 mL) at

room temperature was added di-tert-butyl-dicarbonate (2.2 g, 9.68 mm I), followed by the

20 addition of 4-dimethylaminopyridine (0.5 g, 4.1 mmol). After the reaction mixture was stirred at



WO 2010/ 084097PCT/ EP2010/ 050525 -49- roomtenperature for 1 h, the solution
was concentrated. The residue was purified by flash colum to give the
title compounth/ososa yell ow solid (2.6 g). Exanple 51 5Prepmpratinosnsos
internediate racemc (2'S, 35,

4'R)-6-chl oro-4'-[5-chl oro-2-(1- et hoxyé4%r bony1l- 1-

propyl - but oxy) - pheny1] - 2" - (5-f | uor o- 2- net hyl - phenyl)

Spi r o] 3bbrneApRatdredfor Pihpeheisdiuiieh was Gofckbratedi TG csilh N a SR RifRA B3T3 C12FN205
10 In a manner simlar to the method described in Exanple 5,

E/ Z- 6- ¢RlusstoRiysthe fitlg compoynd ase yeblaycsaba 64912)- 1 - propyl - but o

Xy) - benzylidene] -2-0 xo0 -2,3 -dihydro -indo |le- 1-carboxylic acid
tertbutyl ester (1.3 g, 2.3 nmol) was reacted with

1- (5-fl uoro-2-net hyl - phenyl) - 3-tri nétdwplisllyoxy2- aza- 1, 3- but adi ene (10

mol ) prepared ip Exanple 4 in tgluene to give t [t]l e conpound. as
Wi 1L SBIPaagasol g ol oA S, A Ao & 55 lopp-S PR RTB-

i nt er meglh a8 TAGRBh& IR B5-Bero-2-methyl-phenyl) spiro[3H-indole-3.3"-piperidine]-2.6'(1H)-
e E AU A Bl 2295- iBro; 2 methyl phenyl) spiral3H-indole-3 3-piperidinel 26(1H)-

(5-fl uoro-2-net hyl - phenyl ) spiro[3Hiddote- 3, 3' - pi peridi ne] -
202,6' (1H) -dione WD 2010/ 084097PCT/ EP2010/ 050525 -50- A m xture of
racemc (2'S, 35, 4'R) -
6-chl oro-4'-[5-chl oro-2-(1-etho ar y1-1- propyl but oxy) - phenyl] -2' - (5-flu
or o- 2- et hyl - phenyl ) spiro[ 3Hi ndo 3, 3'- pi peridine]-2,6"' (1H)-dione

(0]

M.W. 655.60 C35H37CLFN,Os
10 In a manner similar to the method described in Example 5, E/Z-6-chloro-3-[5-chloro-2-(1-
ethoxycarbonyl-1-propyl-butoxy)-benzylidene]-2-0x0-2,3-dihydro-indole-1-carboxylic acid tert-
butyl ester (1.3 g, 2.3 mmol) was reacted with 1-(5-fluoro-2-methyl-phenyl)-3-trimethylsilyoxy-
2-aza-1,3-butadiene (10 mmol) prepared in Example 4 in toluene to give the title compound as a
white solid (150 mg).
15 m/z (M+H)+: 655

Example 52
Preparation of intermediate racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-hydroxycarbonyl-
1-propyl-butoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-
20 2,6'(1H)-dione

M.W. 627.55 C33H33CLFN,Os



(130 ng, 0.198 mmol ), LIiOH H20 (1 g, 24.6 mml), H20 (5 nL) and net hanol
(15 nm.) was refluxed for 2 h. After cooled to roomtenperature, the

sol uti on we0mase®nt r at ed and then the 5 agueous phase wa3/EReoidiososes t o
"pH' 1-2 by addition of concentrated HCL solution and then extrated with
Et OAc. The conbi ned organi ¢ phases wer-80washed with water and brine, dried
over anhydrous Na2504 and concentrated to give the title conpound as a

li ght )@e?iziﬂvstte&mrh&nﬁ&@s,rm, AR 8-cirb) 5 -@oto 10 IExBOD)carbody PI-pRYyAL | on Of
racemc '

. 3S

4' R) - 1-batoswy ph@weint o fdluera-p guthylgrheny) sniraigHrisdsledsirpinpuidine]-2.6'(1H)-dione
I - N -2- et h |

Coi 1 of 3120 A0 1SR L om i LA PRI MBS shd pol g iy wes

C35H35 CafARNAG6r D\h. Afiarobkiipe ratnu teepperau@, e xdutien ofs camentrated 20d&hed Hie
4'R)-6-chloro-4'-[5-ch| oro-2-(1- .. ,

hy drx IHFBS @yas-eivaa@sm§@dotat ak‘y)lrzpmﬁyiit]lmz@ﬁ%@?m@&d&@lmtm andihsay | )

spi r o 3kt AU G BoAc: TRE PERbHENEIcagic Hhbdebhvedd %ﬁleﬁ%@ﬁl Whter Shd3%idMiddd and
acetic anhydride (40 ng, 0.38 nm71) in THF 20 (5 nL) was added DVAP (4 ng,
0. 033 mvot gnhytimws WNa, 3P4 @rd dohecntiaseduo givedke stlé caregbuindras @ lighhyellphesodidl(lits on
was cog};]:éntrat ed and the residue was dissolved in Et0OAc. The organic | ayer
was wastred with 0.5N HCl, dried and concentrated to give the title conmpound
(210 ngyz (W@R1R0%8/084097PCT/ EP2010/ 050525 - 51- Exanple 54

10

Example 53
Preparation of racemic (2'S, 3S, 4'R)-1-acetyl-6-chloro-4'-[ 5-chloro-2-(1-hydroxycarbonyl-1-
propyl-butoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-

dione

15
M.W. 669.58 C35H35sCLFN,O¢
At room temperature, to a mixture of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-
hydroxycarbonyl-1-propyl-butoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione (200 mg, 0.32 mm 1) and acetic anhydride (40 mg, 0.38 mm 1) in THF
20 (5 mL) was added DMAP (4 mg, 0.033 mmol) slowly. After the mixture was stirred for 0.5 h,
the solution was concentrated and the residue was dissolved in EtOAc. The organic layer was

washed with 0.5N HCI, dried and concentrated to give the title compound (210 mg).



Preparation of chiral (2'S, 3S,

4'R) - 1-acetyl-6-chl oro-4'45-chl oro-2-(1-hydroxycarbonyl-1-

propyl - buwoxgio/qsimemny 1] - 2' - (5- f | uor o- 2- net hyl - phenyl) PCT/EP2010/050525
spiro[3Hindole-3,3 -piperidine]-2,6" (1H) - dione 5 MW 669.58
C35H35C12FN206 Separation of the two ehbntioners fromracemc (2'S, 3S,
4'R)- 1-acetyl-6-chloro-4'-[5-chloro-2-

(1- hydr oxycar bony1-1- propyl but oxy)E u$]4 2' (5 fl uoro- 2- et hyl - phenyl)

spi ro[ 3Hi ndol e3, 3’ - pi per i é rrgg was conduct ed by
chiral Sﬁ@ega@at&n&ﬁc&gal&ﬁﬁp §$ ét )- Js-acggl 6@@10110 Q)—LS chloro- -(1-hydroxycarbonyl-1-

]1: SP?E 1&@’?00 Eyﬁz’p P’Iﬁ'& (‘(§'le P?-%-nﬁéthyﬂypq{eﬂgﬁy%f&i@ﬁlﬁﬁdo"ieﬁ[ﬁ%&ﬂerlﬁﬂfe%}@aHS‘-e”yl
spiro[ 3H i ndol e- 3, 3' - plperldlne] 2,6 ibh}-di one as a white solid (11 ny).
mz (MtH) +: 669 15Exanpl e 55 Prepahgtlon of chiral (2'R 3R
4'S)-1-acetyl-6-chloro-4'45-chloro - hydr oxycar bony1- 1-

propyl - but oxy) - phenyl1] - 2" - (5-f | - met hyl - phenyl)

spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne] ~6'¢$ 1 dione 0 20M W 669. 58
C35H35C12FN206 I n the SFC chiral Kon of the two enantionmers from
racemc (2'S, 3S, 4 R - l-acetyl-
chloro-4'-[5-chl oro- 2- (1- hydr oxgiCarbagys—I=¢ yl - but oxy) - pheny1] -2' - (5-flu
or o- 2- et hyl WO 2010/ 084097PCT/ E 525
Cl E
5 o

M.W. 669.58 C3sH3sCLFN,Og

Separation of the two enantiomers from racemic (2'S, 3S, 4'R)- 1-acetyl-6-chloro-4'-[5-chloro-2-

(1-hydroxycarbonyl-1-propyl-butoxy)-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,
10 4'R)- 1-acetyl-6-chloro-4'-[5-chloro-2-(1-hydroxycarbonyl-1-propyl-butoxy)-phenyl]-2'-(5-

fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione as a white solid (11

mg).

m/z (M+H)+: 669

15 Example 55
Preparation of chiral (2'R, 3R, 4'S)-1-acetyl-6-chloro-4'-[5-chloro-2-(1-hydroxycarbonyl-1-
propyl-butoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-

dione

20 M.W. 669.58 C35H35sCLFN,O¢
In the SFC chiral separation of the two enantiomers from racemic (2'S, 3S, 4'R)- 1-acetyl-6-

chloro-4'-[5-chloro-2-(1-hydroxycarbonyl-1-propyl-butoxy)-phenyl]-2'-(5-fluoro-2-methyl-



-52- phenyl) spiro[3H i ndol e-3,3" -piperidine]-2,6" (1H)-dione (50 ny),

chiral (2R 3R 4'S)-1l-acetyl6-chloro -4'- [5 -chloro-2-(1-hydro

xycar bonywel2evosposl - but o xy)-p henyl] -2'45 - fluoro -2poetirgéiplsosys )
spiro[ 3H i ndol e-3, 3' -pi peridine]-2,6" (1H)-di one was obtained as a white
solid (10 ng) . mz (MrH) +: 669 5 Exanple 56 Preparation of internedi ate 2-
{2-] 6-Dbrono-2-o0xo-1, 2-di hydro-indol - (3E)-ylidenenet hyl] - 4-

chl or ophb@IPpio PH el dbyd- S,Bupl}péh@mapﬁd(TE)—hﬁbhe et @ ) cARM WR B8 485-1-acetyl-
C22H21Br CINO4 To the m xture of br onooxi ndol e 49. 7 mol £ an

2- (4- chrdieyot {%ﬁhlpra-af{éwhdsiwywb@tw rprewlgmt%xya@han%g Hy tHluose-grmetigl

45. 8 0

dropvvin?g. 4%%%%(1?315@1%5% ngﬁaﬁgﬁ gﬁgfg?ggg ? ébﬂ@%ﬁ ok i?%l étrgk(():ltl)d;?lodm @on room
t enper a/ar@I+Hjre 6P xt ure was filtered and the precipitate was coll ected,
dried to give the 15 title conpound as a yellow solid (16 g). Exanple 57
Prepsarati on of internediate

E/ Z- 6- brono-3-[ 1-[ 5-chl oro-2-(1-et hEJmh i&ghoxycar bonyl -

propoxy) - phenyl] - net h- (E) -yl i dene] - 2- oxo 2, 3-di hydro-indol e-1-carboxylic

aci d t er Prdpatayion @f tngern@iate M{W[65>?(8n@g@i?)l—]29-ﬁﬂ@ﬁmﬁldol-(3E) ylidenemethyl]-4-

chloro-phenoxy}-2-ethyl-butyric acid methyl ester

10 M.W. 478.77 CxnH;BrCINO4
To the mixture of 6-bromooxindole (10.5 g, 49.7 mmol) and 2-(4-chloro-2-formyl-phenoxy)-2-
ethyl-butyric acid methyl ester (13 g, 45.8 mm 1) in methanol (200 mL) was added pyrrolidine
(4.1 mL, 49.7 mm I) 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

15 title compound as a yellow solid (16 g).

Example 57
Preparation of intermediate E/Z-6-bromo-3-[1-[5-chloro-2-(1-ethyl-1-methoxycarbonyl-
propoxy)-phenyl]-meth-(E)-ylidene]-2-0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester

AL

M.W. 578.89 C27H29BI'C1NO6



WO 2010/ 084097PCT/ EP2010/ 050525 -53- To a solution of E/ Z-2- {2- [6-brono
-2-0 x0 -1, 2-di hydro -indol -(3E)-ylidenenethyl] -4-chloro - phenoxy}

- 2- et hyl -wotgroos4@ci d met hyl ester (16 g, 33.5 nm 1) i npdirmEreanosesthane
(200 nL) at roomtenperature was added di-tert-butyl-dicarbonate (8.6 g, 39
mmol ), followed by the addition of 4-dbdrethyl am nopyridine (0.4 g, 3.3 mm
1). After the reaction mxture was stirred at room5 tenperature for 1 h

t he solTwtd @tiwaso\WaBIed-Pé-bidvnb- Nok’@lt’;mdlhbdﬂolfhﬁddiIV(BE?-yhdb’ﬂeﬁiétl@\Y]eélI cRloky.dr ous
Na2SO4 and concentrated to give the title conpound as a yellow solid (16

g). Exahpraxysg-cthyl-butyric gid pigthat pwer @GP & Ad- érmmén @tdédﬂ%lf@@?fb@n? £208 mBpat
4'R) - 6-
) - 65058 4erat¥1§e S e&irdQSi ﬁbﬁ; lﬁ{t?ycglpélr%%naﬁ {1 Ri/fOI Wed bPI the addition

10nethoxyca pr opoxy
spiro[ Wrmmeillg}amlﬁépyrm@e(ﬂiéldg 3ed meh . Afid)theli r@nﬁon M}ere was stlrred at room
657 97C32H31Br C1FN I n,a manner sim| ar t he nmethod descri bed i

bl deTBPergiuze: o r?hoaﬁ sglutipn s dyaslyzdov 3 | N ﬁESathbﬁW 1yicheqtprgl QypE anhydrous
ar bonyINagsepgnM&nc&t&%wﬂo]gwm& b @m}%ﬁrﬂled@%] yeli8wQoli@ (s £1di hydro-i ndo
| e-1- carboxylic acid tert-butyl ester nmm 1) prepared i n Exanpl e
57 was reacted with 145-
fIuoro-2-nethy|-phenyl)-3-trinethygﬁih&oFy-Z-aza-1,3-butadiene (40 nmm 1)
prepared in Exanple 4 in toluene t Rleie title conmpound as a white

SO' id (1.2 pgdpardtion off Mitkdtod RS raceife @@1@8 %ﬂp@lﬁ&ﬂ)ﬁpﬁﬁé@6m3&hyﬁﬂ

qPIe 59 Preparation of internediate racemc (2

6- br arshaxycqirborHtpepexy)-phenii? dRybwt béripathyl- phenyl) Splr0[3H -indole-3,3'-
piperidine]-2,6'(1H)-dione

M.W. 657.97 C3,H3:BrCIFN,Os
In a manner similar to the method described in Example 5, E/Z-6-bromo-3-[1-[5-chloro-2-(1-

15  ethyl-1-methoxycarbonyl-propoxy)-phenyl]-meth-(E)-ylidene]-2-0x0-2,3-dihydro-indole-1-
carboxylic acid tert-butyl ester (6 g, 10 mm [) prepared in Example 57 was reacted with 1-(5-
fluoro-2-methyl-phenyl)-3-trimethylsilyoxy-2-aza-1,3-butadiene (40 mm 1) prepared in Example
4 in toluene to give the title compound as a white solid (1.2 g).

m/z (M+H)+: 657



1- et hyl - propoxy) - phenyl1] - 2" - (5-f | uor o- 2- net hyl - phenyl)

spiro[3Hindole-3,3 -piperidine]- 2,6'(1H-dione HOC 5 MW

643. 94C3IWiR2Bro@BEN205 A m xture of racemc (2'S, 3S, 4' RCTGPho1ome0s45 - [ 5
-chloro-2-(1l-ethyl- 1

- met hoxycar bonyl pr opoxy) - pheny1] - 2' - ( 5344 uor o- 2- net hyl - phenyl )
spiro[3Hindole-3,3 -piperidine]-2,6"(1H)-dione (1.2 g, 1.8 mmol ), LiOH H20
(1.5 g, 36 mol), H20 (3 nm.) and HEEMpksélo m.) was refluxed 10 for 2 h.
After cooled to roomte ature, the solution was concentrated. The water

pahse wBEPa@Etign pf @&rﬂ@dr%;cezms (85, IR hragho- éo[rﬁcvél#ﬂrpa”r@dhmxmqbewlon

B e e o S R S e L

was washed with nmethanol to give thé(lH) Heneonpound (660 rrg). m z (M-H) +:
643 15 Exanpl e 60 Preparation of ﬂéer medi ate racemc (2'S, 3S,

4'R) - 6-brono-4'-[5-chloro-2- (1-et
met hanesul f onyl am nocar bonyl - prop?ﬁ%zyohenyl] 2' - (5-chl oro-2- et hyl - phenyl)
-spiro[ 3H indol e-3, 3" -pi peridine ®' ( -dione 20 WO

2010/ 084097PCT/ EP2010/ 050525 - 55-

M.W. 643.94 C31H20BrCIFN,Os
A mixture of racemic (2'S, 3S, 4'R)-6-bromo-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
(1.2 g, 1.8 mmol), LiOH.H,O (1.5 g, 36 mmol), H,O (3 mL) and methanol (10 mL) was refluxed
10 for 2 h. After cooled to room temperature, the solution was concentrated. The water pahse was
acidified to "pH" 2-3 by addition of concentrated HCI solution and extracted with EtOAc. The
combined organic phases were washed with water and brine, dried over anhydrous Na;SO4 and
concentrated. The residue was washed with methanol to give the title compound (660 mg).
m/z (M+H)+: 643
15
Example 60
Preparation of intermediate racemic (2'S, 3S, 4'R)-6-bromo-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

Ay
g

20

M.W. 721.05 C32H32BI‘C1FN306S



A solution of racemc (2'S, 35,

4' R) - 6- brono-4' -[ 5-chl or o- 2- (1- hydr oxycar bony1- 1- et hyl pr opoxy) - phenyl] -2' - (
5-f | uor o-wormtanghoophenyl ) spiro[ 3Hi ndol e- 3, 3' - pi peri di refrAP2@0(03d4ps di one
(480 ng, 0.75 mm 1) and CDI (242 ng, 1.5 mMm 1) in DVF (5 nL) was heated at
60 C for 2 h. Then to this solution wa85added a m xture of

nmet hanesul fonam de (712 ng, 7.5 mm 1) and NaH 5 (300 ng, 60% 7.5 nmmol) in
DVF (5 Arbolutiovdfoiacdiaig (DBEFS, SR )E6-Bebricd'-[3-dhlgab- Zgolﬁpdtr@fﬁé@ﬂbahjdtleeth&f ter the
resulting mxture was_stirred at roomtenperature for

[
into v@moxahahetrw&i ?axﬁéréblego Sonageylovhepds smtq[élﬂfm@&eﬁ;ﬁ -@W@éﬁ@k&ééwﬂé@ne

sol ut| Abt QS WaSm G

conbi ned orgaﬁp?ztﬂg aegaglg vver%gg?llﬁgé ove?a(g{n]gﬁ/ffg wgg%%%&c%\r?geﬁtrgtﬁgd and
t he redlihduéo thasssowtionfwaschddyd & haﬁhr&@ﬂmﬁhaﬁe@ul@]naﬁndd’l@ 12intd, €. canplpundiNal a
IR TR T O B e
1 5 ”Et ha(es yhd Q E'M{ﬁghﬁﬁﬁér WA kB ORLY Qen{i%'%feaﬁ)% IFor2i B Gﬁwﬁi‘%ﬂ&fr@d Radwbiy hapheny
1) - spi ro[3H— i ndole- 3, 3' - pi peridine] - 1H) - di one W 763.09

C34H34 B?le:}!sﬁlm@?@hmonﬂwrmtdeﬂ@ebmma}tratcd IeIChmlummle Adfer thrcgpi@is(phas, was,

4'R) - 6-

et hanGSURRGHY AT RBE AP ISar 0 <HPBRORYyEBiraiags-vere died Y A8 NS heny 1
- spi r o[c3hicnelalca-add ehe r@élﬂ’&r Wl ﬁlﬁlﬁea ) flabhloMhANG i30fc WHle cOmPundmla)widnd
acetic anhydride (52 ng, 0.50 mm 1) 'in THF (10 nL) was added DVAP (5 nuy,

0. 0W meehd (30gugly. After the m xture was stirred for 2 h, the solution was
concent t@il The7 6e5| due was purified by Prep-HPLC to give the title
conmpoun % ge solid (300 ng). WO 2010/084097PCT/ EP2010/ 050525 -56-
Exanpl e 62 Preparation of chiral (2'S, 3S,

4'R) - 1-acetyl-6-brono-4'45-chloro-2- (1l-ethyl-1I-

net hanesul f onyl ami nocar bony! - pr opox§3ampe®}1] - 2' - (5- chl or o- 2- net hyl - pheny1)

-spiro[ 3k Preparation of racemic (2'S, 3S, 4'R)-1-acetyl-6-bromo-4'-[5-chloro-2- (1-ethyl-1-

15 methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3'-piperidine]-2,6'(1H)-dione

JO

M.W. 763.09 C34H34BrCIFN;O,S
At room temperature, to a mixture of racemic (2'S, 3S, 4'R)-6-bromo-4'-[ 5-chloro-2- (1-ethyl-1-
20 methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (300 mg, 0.42 mmol) and acetic anhydride (52 mg, 0.50
mm |) in THF (10 mL) was added DMAP (5 mg, 0.04 mm I) slowly. After the mixture was
stirred for 2 h, the solution was concentrated. The residue was purified by Prep-HPLC to give the
title compound as a white solid (300 mg).



i ndol e-3, 3" -piperidine]-2,6"(1H)-dione ,@....Fl MW 763.09

C34H34Br CLFN307S Separation of the two enantioners fromracemc (2'S, 3S,

4' R) - 1- acwOydtodsioeno- 4' 45-chloro-2- (1 -ethyl- 1 -netiramEpedéivosstam no
car bonyl - propo xy)-phenyl]-2'-(5 -chloro-2-nethyl-p henyl)- spiro [3Hindo
le-3 ,3" -piperidine]-2,6" (1H) -dione (5861gy), was conducted by chiral SFC to
10 provide chiral (2'S, 3S, 4'R)-1-acetyl-6-brono-4'[5-chl oro-2-

(1-ethyl-I- Example 62

met hanesul f onyl am nocar bonyl - pr opoxy) - pﬂené/l] -2' - (5-chl or o- 2- et hyl - pheny1)
- spi r o[ 3H i n&&traraiog of shigd (2'8i He]AR)- BagetHyo-Biogned d3-AlarpiZ é1-sdwl-d (10 ny) .

m z (M-H) +; 0 ti fy g p e :
L e L T N

met hanesul f onyl am nocar bonyldoje-®g6pipdrigin€r3, & H2)-diphe chl or o- 2- et hyl - pheny1)
-spiro[3H indole-3, 3 -piperidi neh- 2,6 (1H) -dione 04411 WO

2010/ 084097PCT/ EP2010/ 050525 -57<1 H

0*°™N

M.W. 763.09 C34H34BrCIFN;O,S

Separation of the two enantiomers from racemic (2'S, 3S, 4'R)-1-acetyl-6-bromo-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), was conducted by chiral SFC to

10 provide chiral (2'S, 3S, 4'R)-1-acetyl-6-bromo-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 as a white solid (10 mg).
m/z (M+H)+: 762

15 Example 63
Preparation of chiral (2'R, 3R, 4'S)-1-acetyl-6-bromo-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

20 M.W. 763.09 C34H34BI‘C1FN307S



In the SFC chiral separation of the two enantioners fromracemc (2'S, 3S,
4'R)-1-acetyl-6- bronp-4'- [5 -chloro-2- (1 -ethyl-1 -nethane sulfo

nyl am no warbowghespr opo xy) - phenyl] -2'45 -chloro - PCT/EP2010/050525

2- met hyl - phenyl) - spiro[ 3H i ndol e-3, 3' -pi peridine]-2,6" (1H)-dione (50 ng) in
Exanple 62, chiral (2'R 3R 4'S)-1 -abétyl-6-bronp -4'45 -chloro -2- (1
-ethyl-1 -nethanesul fo nylam no carbonyl- 5 propo xy)-phenyl] -2'45 -

chl or o In ZrSHOYhirdd sEiRt bh-of Sl fwolenhadtibrngt doherademid (2'Sp3$ p4'1ey ﬂiibét l]-6-

-2,6'" (1H) - dione was obtained as a white solid (10 ng).

Exanpl @r&no-foBr-eaioat (retlyi-1rmedancsulfonydammacarhorgy psowwbpl@enyhlhz (@*:;hloécm oro

-2-(1l-¢ ) )

et hanesu?{‘ﬂ%ﬂl}‘ilenr‘{%) g Gy Pt RS hieny P 1dies QO BES YR 0% 1 |
or o- 2- t2RhyR; 4' ﬁ}aémyét)rl-smrcnmﬁ-zl—fﬁ dﬂmbez 31-Cé‘thyﬂ)ilflﬁtthﬁhdﬂ&l]fe@leﬁhﬁldﬁ)rbmydme /
MW_774.74 C3811 2F1\ 5 At omt erat ur a mx

raceh @TYRPXE)-Phanyl %? %10&% grgt Yﬂhpl{egy ﬁ%?@ggméalegi ﬁmlpqﬂdme% SH-done
met hane;,%lofbpdryyédaalglampersggmdo %Smoxy) phenyl] -2'-(5-fl uoro-2-nethyl -phenyl)
-spiro[ 3Hindole-3,3 peri di (1H) -dione (680 ng, 1 mm1l) prepared
in Exam[dlze(l\&ﬂH)jnd@)NAP (183 ng, 1 5 m1l) in THF (10 nlL) was added

2-ethyl -butyryl chloride (200 ng, 1.5 mm 1) slowy. After the m xture was
stirred for 1 h, the solution was concentrated and the residue was 20
purified by flash colum to give thegdh ie%4corrpound (500 ng). WO

2010/ 084097PCT/ EP2010/ 050525 - 58- Exar&p Preparation of racemc (2'S,
35, 1" R) - 6- chl oftigparatiorf &f ragdmig (S 23%, #'R e nlylpro -4'-[5-chloro-2-(1-ethyl-1-

methanesulfonylaminocarbonyl-propoxy)-phenyl]-1-(2-ethyl-butyryl)-2'-(5-fluoro-2-methyl-
phenyl)-spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione

Ay
N

M.W. 774.74 C3sH4CLFN3O4S
15 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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (680 mg, 1 mm ) prepared in Example 34 and DMAP
(183 mg, 1.5 mm 1) in THF (10 mL) was added 2-ethyl-butyryl chloride (200 mg, 1.5 mm 1)
slowly. After the mixture was stirred for 1 h, the solution was concentrated and the residue was

20 purified by flash column to give the title compound (500 mg).



met hanesul f onyl am nocar bonyl - propoxy) - phenyl ] - 2' 45-f | uor o- 2- net hyl - pheny1) -
1-isobutyryl spiro[3Hindole-3,3 -piperidine]-2,6"(1H-dione 5 MW 746.69
C36H38CLAFD20INBSA7r oom t enperature, to a m xture of ra®ewEP2(12/08)528S,
4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-I-

met hanesul f onyl am nocar bonyl - propoxy) —p&eny1] - 2' - (5- f | uor o- 2- et hyl - pheny1)
-spiro[3Hindol e-3, 3" -piperidine]-2,6" (1H) -dione (680 ng, 1 mml) prepared
in Exanple 34 and DVAP 10 (183 ng, Exihqnm6$) in THF (10 nL) was added

i sobutyryl chloride (127 ny slowy. After the m xture was
stirred for hPfePﬁétl@b‘PﬁﬁaP%WC\ﬁ%§ %% n@ﬁ%ﬂ@@h“a{ﬁd:h’lqii@ 2rdssthylel-was purified

by fl as |

15p epa%@?%%g%‘lf&&g%%%@%*%@%ﬁé@x%"ﬁ%ﬂk’ﬁdz 1 oo e AR BB dsobypy
-ethyl- 1 - spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione

met hanesul f onyl am nocar bonyl - propaxy) - pheny1] - 2' 45-f | uor o- 2- net hyl - pheny1) -
1- pr opi onyl spiro[3FLindole-3,3'E§iperidine]-2,6'(1FD-dione MW 732.66
C35H36C12FN3075 WD 2010/ 084097 10/ 050525 -59- At room tenperature,
to a mxture of racemc (2'S, 38,3%5%%86 chloro-4'-[5-chloro-2-(1-ethyl-I-
met hanesul f onyl am nocar bonyl - prop -phenyl] - 2' - (5-fl uor o- 2- net hyl - pheny1)
-spiro[ 3H i ndol e- 3, 3' - pi peri di ne] - dione (68 ng, 0.1 mml) prepared
i n Exanpl e 34 and propi oni c anhyd 2 0.12 mMm 1) in THF (2 nl)
was added DVAP (1 ng, 0.008 nm

M.W. 746.69 CscH3sCLFN3O4S
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (680 mg, 1 mmol) prepared in Example 34 and DMAP
10 (183 mg, 1.5 mm I) in THF (10 mL) was added isobutyryl chloride (127 mg, 1.2 mm 1) slowly.
After the mixture was stirred for 2 h, the solution was concentrated and the residue was purified

by flash column to give the title compound (450 mg).

Example 66
15 Preparation of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-
methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl
spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione

M.W. 732.66 C3sHzsCLFN3OS



5 After the mxture was stirred for 4 h, the solution was concentr at ed.
Then net hanol was added and the precipitate was collected by filtration to
gi ve t he wotbm/msawpound (58 ng). Exanpl e 67 Preparati onpofi/Ephemoasosg2’ S, 3S,
4'R)-6-chl oro-4'-[5-chloro-2-(1-ethyl-1-

10met hanesul f onyl am nocar bonyl - pr opoxyy9phenyl ] - 2' 45-f | uor o- 2- net hyl - pheny1l
)-1-propionyl spiro[3Hindole-3,3 -piperidine]-2,6"(1H-dione g HCC -N Cl
G M WAt £32mEEmberaldds &l 2 Moo foepatiall’ SFBS?ﬂ'K)k&cﬁlm aeqarchio@dsrer(a iy
racemc (2'S, 3S, 4 R-6-chloro-4'-[5-chloro-2-(1-e 15

1- et h%Fé%a(ﬂewmb@mmwﬂmahmommu&@wﬂﬁhé‘hthqmﬂ m(eélyi ph@wél spiigbtthy| - pheny

condutt 5 by CRIFCHAEERC| RURO R off PP Hengel i Bt 30%nl e v

4' R) - 6-aahydride-(45.6 [nge, @hﬂZanleﬂ( IHEt(hyﬂL)lwamtibahBMAF Ohyniga®iD0® am heiow Ipr opoxy
)-phenyl]-2" - (5-f] uor o- hen pr opi on

spi rb[ 3T ﬁ%@gt@egvas ﬁ?“&@‘ﬁ rRe]t sghéloclms g@é Sheppetbangvag 2gdes! ny) .
20 ™ z o Mid) ghecifidde w\é@c&%&/ Q&‘l@%ZP&J{oFgD?@thQ/t@éQéggouﬁpcsg mpl e 68
Preparation of chiral (2R 3 R) - 6-thl or o- 4’ | oro-2-(1-ethyl-I-
nethanesulfonylanlnocarbonyl propoxy) phenyl] -2' - (5 fl uor o- 2- met hyl - pheny1)
- 1-propi onyl Example 67

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

10 methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl
spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione

Sy
g

M.W. 732.66 C;5H3sCLFN;O-S
Separation of the two enantiomers from racemic (2'S, 3S, 4'R)-6-chloro-4'-[ 5-chloro-2-(1-ethyl-
15  1-methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl
spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione (30 mg), was conducted by chiral SFC to
provide chiral (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl spiro[3H-indole-3,3"-piperidine]-
2,6'(1H)-dione as a white solid (10 mg).
20 m/z (M+H)+: 732



spiro[ 3H i ndol e-3, 3" -pi peridine]-2,6" (1H)-di one 5 MW 732.66
C35H36C12FN307S In SFC chiral separation of the two enantioners from

racem c (W03p10884094' R) - 6-chl oro-4'-[5- chloro-2-( 1 -etrgirAEP10MBGSRRNESUl f O
nyl am no carbonyl - propo xy)-phenyl] -2'45 -fluoro

- 2- met hyl pheny1l) - 1- pr opi onyl -60-

spi ro[ 3Hi ndol e- 3, 3' - pi peri di ne] 2,6'"(1H) -dione (30 ng) in Exanple 67, 10
chiral (2'R 3R, 4'S)-6-chloro-4'- Efampklesro-2-(1-ethyl- 1

- met hanesul f onyl am no

car bonyl pr opoxy Progmeiipniof shirglg2'Ry 3Ry HR > Orebiaigi4-pheHgroy2-{1-ghgbiony!

3 whit
ol d ( 18- ety B PREb S s B0 TR EO R0 bbbabs brayaR ©
Exanpl e 69 Preparation gfirof3ldeéndade-63"-Bipeddinc#2RY118)-divher 0-4" - [ 5
-chloro-2-(1 -ethyl- 1 -
nmet hanesul f onyl am nocar bonyl - pr o&%yg- phenyl]-2"45-fl uor o- 2- net hyl - phenyl) -

1- isopropoxycarbonyl spiro[3Hi - 3n3 -piperidine]l-2,6" (1H)-dione 5
MW 762. 69 C36H38CL2FN308S

M.W. 732.66 C;5H3sCLFN;O-S

In SFC chiral separation of the two enantiomers from racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-

chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-fluoro-2-methyl-

phenyl)-1-propionyl spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione (30 mg) in Example 67,
10  chiral (2'R, 3R, 4'S)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-

propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl spiro[3H-indole-3,3'-piperidine]-

2,6'(1H)-dione was obtained as a white solid (10 mg).

m/z (M+H)+: 732



At roomtenperature, to a mxture of racemc (2'S, 3S,
4'R)-6-chloro-4'"-[5-chloro-2-(1-ethyl-I-

met haneswobany/@monocar bonyl - pr opoxy) - pheny1] - 2' - ( 5- f | uecoAP20m8060525 pheny 1)
-spiro[3Hindol e-3,3 -piperidine]-2,6" (1H) -dione (50 ng, 0.074 nmmol)
prepared in Exanple 34 and 10 isopropyblchl oroformate (0.48 ni, 0.48 mol)
in THF (0.5 nL) was added DVAP (99 ng, 0.81 mml) slowy. After stirred
overnight, the mxture was dil uted mkdhplkt¢9Ac. The sol ution was washed wth
IN HC1 solution, dried and concentrated. The residue was purified by flash

col urm to give RisBareiion of igesmyis(Ad 386 Bigh-chlovaet d51hjag2ed 7t IEP2010/ 050525

;, 6 ZRS i Ei( 2‘ m) Lﬁlg‘_&l%ﬂ%a Sflg?ﬁﬂ%;ng_@ ?@%Ii}ll-’lgjﬁﬁ@q XS’P -iaalergfl] 3 '5_(5 -fluoro-2-methyl-phenyl)-1-

met hanesul f onyl asopmpakixartyinypspaod3dyindaliedyyLpip2tidinbl-2 bt pdidneret hyl - phenyl)
-1- (2- nmet hoxy- et hoxycarbonyl)
spiro[3Hindole-3,3 -piperidine]-Ry6' (1H) -dione \ACNC C 5 MW 778.69
C36H38C12FN309S At room t enper at Nyt © @ mixture of racemc (2'S, 3S,
4'R)-6-chloro -4"- [5 -chloro-2-(Xe 1-1- nmethane sulfo nylamno c
ar bonyl - propo xy)-p henyl] -2'45 Qy@gm -2-methyl-p henyl)-sp iro

o]

[ 3H ndol e-3, 3" -piperidine]-2,6" (1H)- ;lz’ (50 ng, 0.074 mm 1) prepared in

Exanpl e 34 and 2- 10 net hoxyet hyl or

(1 nL) was added DVAP (27 ng, O0.22 Y ly. After stirred overnight,
the m xture was diluted with Et® SOoMuti pn was washed with 1N HCl
solution, dried and concentrated. @ -- was purified by flash col um

ate (15.3 ng, 0.11 mm 1) in THF

to give the title conpound as a ®hité sqlid (g9 ny).

M.W. 762.69 CscH3sCLFN3OsS
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (50 mg, 0.074 mmol) prepared in Example 34 and
10 isopropyl chloroformate (0.48 mL, 0.48 mmol) in THF (0.5 mL) was added DMAP (99 mg, 0.81
mmol) slowly. After stirred overnight, the mixture was diluted with EtOAc. The solution was
washed with 1N HCI solution, dried and concentrated. The residue was purified by flash column

to give the title compound (36 mg).



WO 2010/ 084097PCT/ EP2010/ 050525 -63- Exanple 71 Preparation of racemc

(2'S, 35, 4 R-6-chloro-4"-[5-chloro-2-(1-ethyl-I-

met hanesuwbanylmmonocar bonyl - pr opoxy) - pheny1] - 2' - ( 5- f | uecoAR20mB0MsRS pheny 1)
-1- isobutoxycarbonyl spiro[3Hindole-3,3 -piperidine]-2,6" (1H)-dione \A CN
C C 5 MW 776.72 C37H40C12FN308S At-62-oom tenperature, to a m xture of
racemc (2'S, 3S, 4' R -6-chloro-4'-[5-chloro-2-(1-ethyl-1I-

nmet hanesul f onyl am nocar bonyl - propoxm)mﬂp RMY1] - 2' - (5-fl uoro- 2- et hyl - phenyl)

- spiro[ 3Hi ndol e- 3, 3' - pi peri di ne] - 1H) - di one (50 , 0.074 mmol)
prepared i n Exaf¥s @a@%l@ff%écqfﬁlél@ $S f‘d{)c@rplél%fér[ﬁéﬂ@fg%(ﬁ(lnﬁhylﬂl -147 mml) in

THF (1 A ter 1’
over I(’li gﬂ%aé{% %ﬂg%ﬂ}n%osﬂ)ﬁ %Ir%é(a&RﬁW(ﬁfﬁl e)ﬁé% ultpl%gn évas(rz\;\e[/gesthmahvm th
IN HC sol uti on, dr icdtxgeuibaghcspirb 3 -adio lcThe'-pipaiding -2)a6l Fpudiofid ed by fl ash

colum to give the title conpound aﬁ a white solid (30 ng). WO
2010/ 084097PCT/ EP2010/ 050525 - 64-();s

M.W. 778.69 C3cH3sCLFN3O0S
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (50 mg, 0.074 mm 1) prepared in Example 34 and 2-
10 methoxyethyl chloroformate (15.3 mg, 0.11 mm I) in THF (1 mL) was added DMAP (27 mg,
0.22 mm 1) slowly. After stirred overnight, the mixture was diluted with EtOAc. The solution
was washed with 1N HCl solution, dried and concentrated. The residue was purified by flash

column to give the title compound as a white solid (29 mg).



Exanpl e 72 Preparation of racemc (2'S, 35, 4'R)-6-chloro-4"- [5
-chloro-2-(1 -ethyl- 1 -

met haneswoanyl@monocar bonyl - propoxy) - phenyl ] - 2' 45- f | uorPoTZPowloyis2phenyl) -
1- hexyl oxycar bonyl spiro[3Hindole-3,3 -piperidine]-2,6"(1H)-dione \A CN
C a0 5 MW 804.77 C39H44C12FN308S At-63-oom tenperature, to a m xture of
racemc (2'S, 3S, 4 R-6-chloro -4'- [5 -chloro-2-( 1 -ethyl- 1 - nethane
sul fo nylami no c arbonyl -propo xy)-BExdigpil7i -2' 45 - fluoro -2-nethyl-p
henyl)-sp iro [3 Hindo le-3 ,3 '-piperidine] -2 6 ﬂ]&lr - di one (50 ny,
0.074 nm 1) pr eyspEAtoHoEReFHIC 62 §43SgﬁcR)h@ﬁ§/1pr0ré-[érﬂ of2oringbd-1-24 ny, 0. 146

mm1l) inT ¥ ) _AS v, qr stirred
overnight, t eéﬁ%@g%faﬁé%ﬂ%g%%ﬂvﬁoém&gl P1 g&%@%céz(‘?@oi%lzﬁ#%ﬁ% %e@w)mgs hed with
1IN HC1 sol uti on, dsdbatbxynabonylcpind [3at-mdo leThHE-rigsidined- @d Hwdiofel ed by fl ash
colum to give the title conpound a white solid (25 ng). WO

2010/ 084097PCT/ EP2010/ 050525 - 65-0§arrpl e 73 Preparation of racemc (2'S,
35, 4 R-6-chloro-4'"- [5 -chloro-2-\NH -ethyl- 1 -

met hanesul f onyl am nocar bonyl - pr opo\xgz?ﬁhenyl ]-2"45-fl uor o- 2- net hyl - pheny1) -
1-(2, 2-

M.W. 776.72  C37H4CLFN3OsS
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (50 mg, 0.074 mmol) prepared in Example 34 and isobutyl
10  chloroformate (20 mg, 0.147 mmol) in THF (1 mL) was added DMAP (27 mg, 0.22 mmol)
slowly. After stirred overnight, the mixture was diluted with EtOAc. The solution was washed
with 1N HCI solution,dried and concentrated. The residue was purified by flash column to give

the title compound as a white solid (30 mg).



di et hyl - propoxycar bonyl ) spiro[ 3Hi ndol e-3, 3" -pi peridine]-2,6" (1H)-dione \
f?2 0z27SNHC C 5 MW 790.74 C381142C12FN3085 At room tenperature, to a
m xt ure oforamasi®7(2'S, 3S, 4'R)-6-chl oro-4'-[5-chl or oP2T(EP2@Dl0yi523 -

met hanesul f onyl am nocar bonyl - propoxy) - pheny1] - 2' - (5-f | uor o- 2- net hyl - pheny1)
-spi ro[ 3Hi ndol e- 3, 3' - pi peridi ne] -2, 6'-04H) -di one (50 ny, 0.074 mmol)
prepared in Exanple 34 and 10 neopentyl chloroformate (22 ng, 0.146 mm 1)
in THF (1 nL) was added DVAP (27 noExdimplk 7am 1) slowly. After stirred
overnight, the mxture was diluted with Et0Ac. The solution was washed with

1IN HC1 sol ut i onPreBpidRn effdcedifdent Pattde)-o-thlera-ddddiorags(Iptihylfi-ed by fl1 ash

colum to gj i : C whi _5Qli Q. ) 1.
2010/ 08409ﬁ?‘é%%%%&“%@&@%%‘B?@%‘f’f)@%%%é% %ﬂépfglrog%?otﬁwé?’l thgﬁl% i (2s
35, 4'R) - 6- chl or chekyloxFearbdbmoi opizs| B H-iatdiyi3;3'-piperidine]-2,6'(1H)-dione
nethanesulfonylaninocarbonyl-propo§y)-pheny1]-1-(2-f|uoro-ethoxycarbonyl)-z
"-(5-fluoro-2- \
nethyl-phenyl)-spiro[SFFindole-SfﬁileBeridine]-2,6'(1FD-dione \f? ON

()

o

5 ;
M.W. 804.77 C3oHsu4CLFN3OsS
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3'-piperidine]-2,6'(1H)-dione (50 mg, 0.074 mm l) prepared in Example 34 and hexyl

10  chloroformate (24 mg, 0.146 mm 1) in THF (1 mL) was added DMAP (27 mg, 0.22 mm [) slowly.
After stirred overnight, the mixture was diluted with EtOAc. The solution was washed with 1N
HCl solution,dried and concentrated. The residue was purified by flash column to give the title

compound as a white solid (25 mg).



Cl G 5 MW 766.65 C35H35C12F2N308S At room tenperature, to a m xture of
racemc (2'S, 3S, 4 R -6-chloro-4'-[5-chloro-2-(1-ethyl-1I-

met haneswobany/@monocar bonyl - pr opoxy) - pheny1] - 2' - ( 5- f | uecoAP20m8060525 pheny 1)
-spiro[3Hindol e-3,3 -piperidine]-2,6" (1H) -dione (50 ng, 0.074 nm 1)
prepared in Exanple 34 and 10 neopent yb5chl oroformate (18 ng, 0.143 nmm 1)
in THF (1 nL) was added DVAP (27 ng, 0.22 mm 1) slowy. After stirred
overnight, the m xture was dil uted mkdhplet’BAc. The sol ution was washed with
IN HC1 solution, dried and concentrated. The residue was purified by

Prep- HPLC to gi RED#REOR Pk IReTRIS kRO LY 4R-Grellara-#-ISuihlaro 218 -yl 1- wo
2010/ 0840 e ' ' ' 2'S,
2010, 02 O3 AT EHERy By AL 2 PRI il R 2
met hanesul f onyimgihgbp@ipbryuatbopy D) ppixyBHpmdolk 13,3 'Ipigdrdne) Q6" @ dhydier?' - (5-f | uor o
-2-nmet hyl - phenyl) - spiro[ 3Hi ndol e-ﬁ?, 3' -piperidine]-2,6"(1H)-dione \A ON Cl
clcl 5 N

0=S.

M.W. 790.74 CssH4CLFN3OsS
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (50 mg, 0.074 mmol) prepared in Example 34 and
10 neopentyl chloroformate (22 mg, 0.146 mm 1) in THF (1 mL) was added DMAP (27 mg, 0.22
mm |) slowly. After stirred overnight, the mixture was diluted with EtOAc. The solution was
washed with 1N HCl solution, dried and concentrated. The residue was purified by flash column

to give the title compound as a white solid (20 mg).



MW 748.66 C35H36C12FN308S At roomtenperature, to a mxture of racemc
(2'S, 3S, 4 R-6-chloro -4"- [5 -chloro-2-( 1 -ethyl- 1 - nethane sulfo

nyl am no woantymsyds7pr opo xy)-p henyl] -2'45 - fluoro -2PcetErPtopsisenyl) - sp
iro [3 Hndo |le-3 ,3 "-piperidine] -2,6"( 1 H-dione (50 ng, 0.074 nm 1)
prepared in Exanple 34 and ethyl 10 chberoformate (16 ng, 0.148 mm 1) in
THF (1 nmL) was added DVMAP (27 ng, 0.22 mm 1) slowy. After stirred
overnight, the mxture was dil uted mkdhplet’@Ac. The sol ution was washed with
IN HC1 solution, dried and concentrated. The residue was purified by flash

col um to give ?I}%arﬁlqn of reerpis (A8 B> 4R nbrcklerasdtdrhire-2ngyethylslExanpl e 76
Pr _epar atrﬁé?ﬁhn%&ulfo%?ﬁ%iﬁoc(a%oﬁyl-g’l%pogl)@ﬁeﬁjll(]"nl-@[ﬂ)tiozlllo-'etl{o§y6a(fl§8n(g/'i)92'-%5-(ﬂu%ro'-g:[ hyl -

met hanesul f onyl ammeabgriienyl)-spire3dkinte pFedydipertlinkd-2f6'Udh)ali@enet hyl - phenyl) -
1- met hoxycar bonyl spiro[3Hindole-3,3 -piperidine]-2,6"(1H)-dione \A ON Cl
C WD 2010/ 084097PCT/ EP2010/ 05052& -68- At roomtenperature, to a m xture
of racemc (2'S, 3S, 4'R)-6-chl orB % [5-chloro-2-(1-ethyl-1- methane sulfo
nyl am no ¢ arbonyl -propo xy)-p henXkl ][F-2'45 - fluoro -2-nethyl-p henyl)-sp
iro [3Hi ndol e-3, 3' - pi peridine] -2, 6 -@ one (50 ng, 0.074 mm 1) prepared
in Exanpl e 34 and nethyl chlorocarpegated(14 nmy, 0.149 mm 1) in THF (1 nlL)
was added DVAP (27 ng, 0.22 mm 1) N OW B VAfter stirred overnight, the

m xture was diluted with EtOAc. CF ‘

solution, dried and concentrated.
give the title conpound as a whi &

M.W. 766.65 C3sHzsCLF,N305S
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3'-piperidine]-2,6'(1H)-dione (50 mg, 0.074 mm l) prepared in Example 34 and
10 neopentyl chloroformate (18 mg, 0.143 mm 1) in THF (1 mL) was added DMAP (27 mg, 0.22
mm |) slowly. After stirred overnight, the mixture was diluted with EtOAc. The solution was
washed with 1N HCl solution, dried and concentrated. The residue was purified by Prep-HPLC

to give the title compound as a white solid (15 mg).



Exanpl e 77 10Preparation of racemc (2'S, 3S,
4'R)-6-chloro-4'"-[5-chloro-2-(1-ethyl-I-

met haneswobany/@monocar bonyl - pr opoxy) - pheny1] - 2' - ( 5- f | uecoAP20m8060525 pheny 1)
-1- propoxycarbonyl spiro[3Hindole-3,3 -piperidine]-2,6" (1H)-dione \ f?
0z'S,NHC C MW 762.69 C36H38C12FN3685 15 At roomtenperature, to a

m xture of racemc (2'S, 3S,

4'R)-6-chl oro-4'-[5-chl oro-2-(1- et hgtarh me;lshanesul f onyl am nocar bonyl - pr opox
y) - phenyl]-2'-(5-flugro-2-net hyl - phenyl) - II‘O%XE-I ndol e- 3 3 -pi peridine]-2
. 6' (1H) - di one (Bop#gtiomoigagemim(3'§. %ﬁé‘ﬂ%)r@ra o34(1a¢bylpropy|

hi
o S OC AR A% M e, TP Y (llet%%‘@?@dﬂ&,ﬁg@% R
Et OAc. The sol ution phsyhasgpirefBi2ondoild-B, 31pipbiﬁ.‘dms]el of i ldndiode i ed and

concentrated. The residue was puri f%d by Prep-HPLC to give the title
conmpound as a white solid (9 ng). 2010/ 084097PCT/ EP2010/ 050525 - 69-

Exanpl e 78 Preparation of racem '&N S,. 35,
4'R)-6-chloro-4'-[5-chloro-2-(1- e%%f)-
met hanesul f onyl am nocar bonyl - prop oPhenyl] -
-(5-fluoro-2-nethyl -phenyl) -2, 6' y#egoxol2, 3- di hydro
spi ro[ i ndol e-3, 3" - pi peri di ne]-l-c | iNHAcid tert- butyl ester
cl :

M.W. 748.66 C3sHzsCL,FN3OsS
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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (50 mg, 0.074 mm 1) prepared in Example 34 and ethyl
10  chloroformate (16 mg, 0.148 mm 1) in THF (1 mL) was added DMAP (27 mg, 0.22 mm ) slowly.
After stirred overnight, the mixture was diluted with EtOAc. The solution was washed with 1N
HCl solution, dried and concentrated. The residue was purified by flash column to give the title

compound as a white solid (42 mg).

15 Example 76
Preparation of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-
methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-
methoxycarbonyl spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione

20 M.W. 734.63 C34H34CLFN3OsS



\f? creessNCl C 5 MW 776.72 C37H40CL12FN308S To a sol ution of racemc

(2'S, 3S, 4 R-6-chloro-4'"-[5-chloro-2-(1-ethyl-I-

met hanesuwbanylmmonocar bonyl - pr opoxy) - pheny1] - 2' - ( 5- f | uecoAR20mB0MsRS pheny 1)

-spiro[3Hindol e-3,3 -piperidine]-2,6" (1H) -dione (50 ng, 0.074 nmmol)

prepared in Exanple 34 in 10 dichl orond$hane (2 nL) at roomtenperature was

added di-tert-butyl-dicarbonate (24 ng, 0.11 mm 1), followed by the

addi ti o redm4erdpdreiuRy kaahiapk d fdhaenié 20S MR8, 4R)I64n1670-4)] 5-cAfok@n2-(Stdttiy1ad for

1 h, the m xture was concentrated and the residue was purified }/3 Prep- HPLC
(8]

to gi venathnesylfanglagypessthedy|-BEPaEY)-PIEs Bkl Bugro-Jpsiui-aheyl)-gro] 3H-

i nter | Z- 24 A= r < 2= O - di Q- lL.pdol- 3-
V11 dendisihory D BRaksC oo Ao LT o G0 P g o Fhuieofy (g
C22H20ChRFdddba2@tc {d4 ipe Ot tnun &) @fTHF (1 mL) was added DMAP (27 mg, 0.22 mm 1)

6-chl orp-5-f| uoro- 1, 3-di hydr o-i ndol-2-ope (500 2.7 1) and 2-(4-

Chl oY 08 wlzs-r/?#?r-%lﬁr@ﬁwalg%r,ébmwmw <Q1u&‘éii W%%@- Té@géluﬂegws pgshesl 97 m
1) V020100 @R4Q9RGT ERACHA/ORARMd Pic COFENEIES ) fidd by BEHRIAIC (Buipl) was
added pyrrol ?gﬁne (195’ ny, 1.§5 nm 1)e dI‘OepWI se. The rrilxta’ﬁl;r S theﬁglheat ed
at 70 @hd wile dorpouAflaer wdatelselld (fomgpbom t enperature, the m xture was
partitioned between Et 0Ac and diluted HClL. The organi c phase was washed
with water, brine, dried over anhydrous Na2SO4 and concentrated to give the
crude product as a red-yellow soli dgxample 77

10 Preparation of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-
methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-
propoxycarbonyl spiro[ 3H-indole-3,3"-piperidine]-2,6'(1H)-dione

N4
=S
O™ \H

M.W. 762.69 C3sHisCLFN3OsS
15 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-fluoro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione (50 mg, 0.074 mm 1) prepared in Example 34 and propyl
chlorocarbonate (22 mg, 0.18 mm 1) in THF (1 mL) was added DMAP (27 mg, 0.22 mm 1)
slowly. After stirred overnight, the mixture was diluted with EtOAc. The solution was washed
20  with IN HCI solution, dried and concentrated. The residue was purified by Prep-HPLC to give

the title compound as a white solid (9 mg).



5 which was used for the next step reaction wthout further purification.
Exanpl e 80 Preparation of internmediate E/Z-6-chloro -3 -[5

-chl or o- 2wQ2emndsy®71 - met ho xycar bonyl - propo xy)- benzylPcu@mpre)10/050525
-fluoro-2-0 xo0 -2,3 -dihydro -indo le-1 -carboxylic acid tert-butyl ester
10 MW 552.43C27H28C12FNO6 To a sol-6%4 on

E/ Z- 2-[ 4- chl or0- 2- (6- chl oro-5-f | uor o- 2- oxo- 1, 2- di hydro-i ndol- 3-yl i denenet hy
| )- phenoxy]-2-ethyl-butyric acid netdigplegster (1.22 g, 2.7 nm1) in

di chl oronmet hane (10 nl) at room tenperature was added

di -tert-butyl - dienBEriBeiFacanip (S, B, AR nfrehlpro-fdbrcgser 2l -¢thd-115 addi ti on
of 4-di ) i gl . A1y - Aht I AR 1 Xt ure
vas. ot LT B Eh S i i ooy S b R AT e
resi due was pur idilyeldo byird] Indsle-3&piparidiee | gi-saebdxydic acidltert-botypostad as a yel | ow
solid (1.4 g). WO 2010/084097PCT/if2010/050525 -71- Exanple 81 Preparation
of internediate racemc (2'S, 3S, )\

4'R)-6-chloro-4'-[5-chl oro-2-(1- rﬂa’ts car bonyl-
1- et hyl - propoxy) - phenyl] - 5-fl uoro- &' -{5-fl uoro- 2- et hyl - phenyl)
spiro[ 3H i ndol e-3, 3' - pi peridi ne] 2 6( 9) - di one 5

M.W. 776.72  C37H4CLFN3OsS
To a solution of 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 (50 mg, 0.074 mmol) prepared in Example 34 in
10 dichloromethane (2 mL) at room temperature was added di-tert-butyl-dicarbonate (24 mg, 0.11
mm l), followed by the addition of 4-dimethylaminopyridine (20 mg, 0.164 mm ). After stirred
for 1 h, the mixture was concentrated and the residue was purified by Prep-HPLC to give the title

compound (30 mg).

15 Example 79
Preparation of intermediate E/Z-2-[4-chloro-2-(6-chloro-5-fluoro-2-o0xo-1,2-dihydro-indol-3-
ylidenemethyl)-phenoxy]-2-ethyl-butyric acid methyl ester

&

Cl
I

F
(L
N
Cl H
M.W. 452.31 CyHyCLFNO4
20  To the mixture of 6-chloro-5-fluoro-1,3-dihydro-indol-2-one (500 mg, 2.7 mm 1) and 2-(4-

Chloro-2-formyl-phenoxy)-2-ethyl-butyric acid methyl ester (844 mg, 2.97 mm 1)



MW 631. 51C32H30C12F2N205 In a manner simlar to the nmethod described in
Exanpl e 5,

E/ Z- 6- chiwoeBB4@hl or o- 2- ( 1- et hyl 1- met hoxycar bonyl - pr opoxyEP2@enz052s dene] - 5
-fluor o- 2- oxo- 2, 3-di hydro-i ndol e-1-carboxylic acid 10 tert-butyl ester (1.4
g, 2.5 M 1) was reacted with 1-(5-fl udd-o-2-nethyl - phenyl) - 3-

trimethyl silyoxy-2-aza-1, 3-butadiene (8 mmol) prepared in Exanple 4 in

t ol uengCGENHIEC) @i d@hddee (3 L)) vas @igAUErolid}R (98)ng, M33 Vit lropw3 1The
15Exanpl e 82 Preparation of internediate racemc (2'S,

4' R) - 6 ¢iKiue yasthep hegtpd af B 4 forIHy dyftsx gelpdinipem ternperatu%es the mixture was
1-et hy ﬁBﬁQ{MéthngVéAc én({ : ne(ffl%l. 61(% 14_&#13{ @}]aée %&%%eﬂh%ﬂ}/lwﬁter, brine,

spir o[ eri
617. 48@3itd bﬂ&%EQMB%NAQS@md rcencceﬁltraadeasr'giye t cSudéSﬁrp dditRp abedhtltovosalid; [ 5

-chloro (1-net yc arbonyl -] -et. henyl] - 5

-f u%rm@%*Wssu$ﬁ B B¢ Dioxtiapry FHctioR v %O)H Fﬁpt[rﬁ‘{orafnﬁrao le-3 ,3 -pip
eridine] - 2,6 (1H)-dione (120 ng, 0.19 mnl) Li OH. H20 (140 ng, 3.3 nm 1),
H20 (1.25 rrL) and WD 2010/ 084097PCT/ EP2010/ 050525 -72- nethanol (3.75 nl)
was heated at 80 C for 1 h. After clocimplet89 roomtenperature, the m'xture

i i fied by addit rtitianed bet t OA
vaer . gegrah Bt Bt Be-flBir o eot e T ah b s aRy o 5acRa2sos
and concent r@h@gldeﬁe]gs ‘ﬂﬁoﬁdﬂﬁo%izq}i‘dlﬁ&&l@b[ﬁ&oleldfftla(ﬁthbx?‘% abigeck-baryl the next

step reaction without further purification M-H) +: 617

U

I
(0
)8

M.W. 55243  Cp7HxiCLFNOg
To a solution E/Z-2-[4-chloro-2-(6-chloro-5-fluoro-2-0x0-1,2-dihydro-indol-3-ylidenemethyl)-

Cl
2
Cl
10

phenoxy]-2-ethyl-butyric acid methyl ester (1.22 g, 2.7 mm 1) in dichloromethane (10 mL) at
room temperature was added di-tert-butyl-dicarbonate (0.7 g, 3.24 mm [), followed by the

15 addition of 4-dimethylaminopyridine (0.05 g, 0.41 mm 1). 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 (1.4 g).



Exanpl e 83 Preparation of internediate racemc (2'S, 35,

4'R)-6-chl oro-4'-[5-chl oro-2-(1-ethyl-I| nmet hanesul f onyl am nocar bonyl - pr opoxy
) - pheny1llwb-20iuss@®s2' - (5- f | uor o- 2- met hyl - phenyl ) PCT/EP2010/050525
10spiro[3Hindol e-3,3 -piperidine]-2,6"(1H-dione \Ao=s, NC C MW

694. 59 C32H31C12F2N3065 A sol ution of -Facemc (2'S, 3S,

4' R) - 6-chl oro-4'-[5-chl oro-2-(1-hydroxycarbonyl-1-ethyl -

pr opoxy) - phenyl] - 5-fl uoro-2' - (5-fl upx;ﬁnl;ﬂermt hyl - phenyl )
sp|r0[3H-|ndoIe33-p peri di ne] - 56(1H) dio % 16 nmmol ) and
CDI ( 12Brepgratign eﬁmrﬁaimwwierfawc @S,néts) 4\8& Fldaoet- [étch 0@ (fld‘rletéowcarmé “to

this sol utjQp W S X %0) af 446 nmol)
and NaH (5113%@’%%8?%?%%%%51 ﬁkler %Kﬁzﬁ?éﬂa?ﬁ%wyﬁmg?ﬁlﬁﬂﬁéﬂr&&%rred for
2 h at roomtenperature. AfterpiphadinesloliiRgdionxt ure was stirred at room
tenperature for 20 min, it was poured into water and the aqueous solution
was acidified by diluted HCL sol ut i”&n. After the 20 aqueous phase was
extracted with Et OAc twi ce, the conbimed organi c phases were dried over
anhydr ous Na2504, concentrated an e residue was purified by flash col um
to give the title conpound (50 ng)- z @ H+: 694 WO

2010/ 084097PCT/ EP2010/ 050525 - 73- d 84 Preparation of racemc (2'S,
35, 4 R- 1 -acetyl-6-chloro-4'- R-(1l-ethyl- 1 -

M.W. 631.51 C32H30CLF;2N,Os
In a manner similar to the method described in Example 5, E/Z-6-chloro-3-[5-chloro-2-(1-cthyl-
I-methoxycarbonyl-propoxy)-benzylidene]-5-fluoro-2-0x0-2,3-dihydro-indole-1-carboxylic acid
10 tert-butyl ester (1.4 g, 2.5 mm [) was reacted with 1-(5-fluoro-2-methyl-phenyl)-3-
trimethylsilyoxy-2-aza-1,3-butadiene (8 mmol) prepared in Example 4 in toluene (8 mL) to give
the title compound (300 mg).
m/z (M+H)+: 631

15 Example 82
Preparation of intermediate racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-hydroxycarbonyl-
1-ethyl-propoxy)-phenyl]-5-fluoro-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione

20 M.W. 617.48 C31H25CLFN,Os
A mixture of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-ethyl-
propoxy)-phenyl]- 5-fluoro-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3"-piperidine]-
2,6'(1H)-dione (120 mg, 0.19 mm 1), LiOH.H,0 (140 mg, 3.3 mm I), H,O (1.25 mL) and



met hanesul f onyl am nocar bonyl - pr opoxy) - phenyl ] -5-fl uoro-2'-(5-fl uoro- 2- net hy
| - phenyl) spiro[3Hindole-3,3 -piperidine]-2,6" (1H)-dione 5 MW 736.62
C34H33CLAFDNBO/B4087 room tenperature, to a m xture of r&CEMPRO1PASEB25 3S,
4'R)-6-chloro -4"- [5 -chloro-2-( 1 -ethyl- 1 - nmethane sulfo nylamno c
arbonyl -propo xy)-p henyl] -5 -fluoro-22~ (5 -fluoro-2-nethyl-phenyl)

spiro[ 3H i ndol e-3, 3" -piperidine]-2,6" (1H)-dione (30 ng, 0.043 nm1l) and
acet i ¢ nadthutdl (3185 L3 who heded & S0 r 1h. iAftel bI& fElibomesmpetdatc, BARixtdred Ny,
0.04 M 1) slowy. After the m xture was stirred for 0.5 h, the solution

was wadtedcishiiq Wdﬁetpnsqmﬁ NIRChandqurtitipned getaiean EEAAG anduatenabsousane
conce ntp?ggeexg stVQa[s%cY ﬁ/lthg') V\HE | did e% %Pﬂ)ug %% Ef@) and cohdant& tg%nJe thé\cfa@apound

of the fornu &rein X
product, which was used for the next step reactlon without further purification.

5 m/z (M+H)+: 617

Example 83
Preparation of intermediate racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-
methanesulfonylaminocarbonyl-propoxy)-phenyl]-5-fluoro-2'-(5-fluoro-2-methyl-phenyl)
10 spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione

M.W. 694.59 Cs;H3,CLF;N306S
A solution of racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-hydroxycarbonyl-1-cthyl-
propoxy)-phenyl]-5-fluoro-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3"-piperidine]-

15 2,6'(1H)-dione (100 mg, 0.16 mmol) and CDI (123 mg, 0.64 mm 1) in DMF (3 mL) was heated
at 75 °C for 3 h. Then to this solution was added a mixture of methanesulfonamide (144 mg, 1.5
mmol) and NaH (53 mg, 60%, 1.3 mm 1) in DMF (1.5 mL), which had been stirred for 2 h at
room temperature. After the resulting mixture was stirred at room temperature for 20 min, it was
poured into water and the aqueous solution was acidified by diluted HCI solution. After the

20 aqueous phase was extracted with EtOAc twice, the combined organic phases were dried over
anhydrous Na;SQy4, concentrated and the residue was purified by flash column to give the title
compound (50 mg).

m/z (M+H)+: 694



YisHor FVis For d R is selected fromM, Et or nPr 10R2 is sel ected
fromOHd OV or NHSO2Me R is selected fromC(=0)R , CH2OH, CH2OR or
CH20C( =0)W0 2010/088097i s sel ected from | ower al kyl, substi tarap20i0msrs28l kyl ,

| ower al koxy, substituted | ower al koxy, cycloal kyl, substituted cycl oal kyl,
cycl oal koxy or substituted cycl oal koxy73-or a pharmaceutically acceptable
salt, ester or enantioner thereof. 15 2. The conpound of claim1 wherein
Xis d, Yis H, VE)2010/084097PCHE§aﬁﬂmL@h050525 75 Vis For d, R is
Me or Et R2 is selected from C(OR nd 5R s
sel ect ed fr ofEcPEREPn @f rlagﬁrml%%@sﬁ tﬁk&av%v\lefrd&m@ﬂ [SfC@J/Qéﬁa 2a01k%5k)§1

et AR o AU Ao YNGR - pRURT 5 b R QS BR S hern FfHeATH KO

or substi cyc
sp1ro[3H -indole-3,3'-piperidine]-2,6'(1H)-dione

M.W. 736.62 C34H33CLF;N304S
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]-5-fluoro-2'-(5-fluoro-2-methyl-phenyl)
spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione (30 mg, 0.043 mm 1) and acetic anhydride (13
10 mg, 0.13 mm 1) in THF(5 mL) was added DMAP (4.9 mg, 0.04 mm 1) slowly. After the mixture
was stirred for 0.5 h, the solution was washed by 0.5N HCI solution twice, dried over anhydrous

Na,;SO4 and concentrated to give the title compound (20 mg).



3. A compound of claim1l selected fromthe group consisting of chiral (2'S,
3S, 4'R)-1-acetyl-6-chl oro-4'45-chl oro-2-(1-hydroxycarbonyl-1-nethyl- 10
et hoxy) - pNerzgiojos2097( 5- f | uor o- 2- et hyl - phenyl) PCT/EP2010/050525

spi ro[ 3H i ndol e- 3, 3' - pi peridine]-2,6" (1H)-di one; chiral (2'S, 3S
4'R)-6-chloro-4'"- [5 -chloro-2-(1-nmet hddxycarbonyl -1 -nmethyl - etho xy)-
phenyl] -2,3 -dihydro -2'45 -fluoro-2-nethyl-p henyl)-2,6'-dio xo spiro
[indo |e-3 ,3 '"-pip eridine] -1 - carbo xylic acid tert-butyl ester;
racemc (2'S, 3S, 4 R - 1-acetyl

-6-chl oro-4'-[5-chloro-2-(1-met hoxycarhiany 1- 1- met hyl 15

et hoxy) - phenyl ] -2' - (5-fl uoro-2- net hyl - phenyl)

spiro[ 3H i ndql e- 3, 3' s piperd dinel-2,6' (1H)-dione; chiral (2'S, 3S, 4'R)-

1- acet yl -g:gﬁpgﬂgpﬂdgf@@éwpﬁﬁ%i2-(1-nethoxycarbonyl-l-nethyl-

et hoxy) - pheny1] -2' - (5-f | uor o- 2- net hyl,- phenyl )

spi ro[ 3Hi ndol e- 3, 3' - pi peri drre] - 2, (1hD-dione; racemc (2'S, 3S,
4'R)-6-chl oro-4'-[5-chl oro-2- ({- net hoxyar bonyl- 1- net hyl - et hoxy) -

phenyl] -2'-(5-fl uoro-2-nethyl - - 1- hydr oxynet hyl

spi ro[ 3Hi ndol e- 3, 3' - pi peri di @] - 20\ 2, 6' (1H)-di one; racemc (2'S, 3S,
4' R) - 1- acet oxynet hy1- 6- chl or o- 4'5 Qchl®o -2-(1-netho xyc arbonyl -1 -

met hyl - etho xy)-p henyl] -2
(2'S, 3S,

le-3 ,3 '"-pip eridine] -2,6
4'R)-l-acetoxynethyl-6-ch|6¥o-A A\ -nmet ho xycarbonyl -1- 25
met hyl - etho xy)-p henyl] -2'¥5 - p henyl) spiro [3Hindo
le-3 ,3 '"-p ip eridine] -2,6" (i al (2'S, 3S
4'R)-6-chloro-4'- [5 -chloro-2- yIN1 -methyl - etho xy)-
phenyl] -2'"45 - fluoro -2-nmetyy ~1 -(2-tri Methyl silanyl-etho
xynmethyl) spiro [3Hindo |e- eridine]-2,6' (1H) -di one; WO

2010/ 084097PCT/ EP2010/ 050525 - 76- recemc (2'S, 3S, 4' R -6-chloro-4'-
[5 -chloro -2-(1 -hydro xycarbonyl-1 -nethyl- etho X&)- phenyl] -2'45 -
fluosro -2-nq%Q¥lp henyl)-1 -(2-trinmethylsilanyl-etho xynmethyl) Spiro

[ 3H1 ndo | &8 _ pj peri dine] -2, 6' (1H) - di one and chiral (2'R 3R
4'S)-1-acetyl-6-chl oro-4'45-chl or o- 2- (2- et hanesul f onyl am no-1, 1- 5

di et hy1- 220mwd-leiroxy) - phenyl ] - 2' - (5-fl uoro- 2- net hyl - phenyl)
spiro[3Hindole-3,3 - piperidine]-2,6" (1H)-dione. 4. A conmpound of claiml
sel ected frop Bep9roup consi sting of chiral (2'S, 3S,

4'R) - 1-acetyl- 6-chl oro-4' 45-chl or o- 2- ( 2- met hanesul f onyl am no-1, 1- 10

di met hy1l- 2- oxo- et hoxy) - phenyl ] - 2' - (5-fl uoro-2-net hyl - phenyl)

spi ro[ 3H i ndBIfe™3" 27 pi peri di ne] - 2, 6' (1H) - di one;

R' is selected from Me, Et or nPr
10 R? is selected from OH, OMe or NHSO,Me
R is selected from C(=O)R', CH,OH, CH,OR' or CH,OC(=0O)R'

R'is selected from lower alkyl, substituted lower alkyl, lower alkoxy, substituted lower

alkoxy, cycloalkyl,substituted cycloalkyl, cycloalkoxy or substituted cycloalkoxy.
or a pharmaceutically acceptable salt, ester or enantiomer thereof.
15
2. The compound of claim 1 wherein
Xis Cl,

YisH,



racemc (2'S, 3S, 4'R-1l-acetyl-6-chloro-4"- [5 -chloro-2-(1-ethyl-1 -

nmet hane sul fo nylam no c¢ arbonyl -propo xy)-p henyl] -2'45 - fluoro

- 2- et hylwp 20evgdg97 spiro [3Hindo le-3 ,3 '-p ip eridi neCTAP2@0(03d4ps di one ;
15chiral (2'S, 3S, 4'R)-1l-acetyl-6-chloro-4'45-chloro-2-(1-ethyl-I-

met hanesul f onyl am nocar bonyl - pr opoxy) —pheny1] - 2' - (5-f | uor o- 2- net hyl - pheny1)
- spiro[ 3Hi ndol e-3,3 -piperidine]-2,6"(1H -dione; chiral (2'R 3R
4'S)-1-aceRy%156§ | oro-4' 45-chl oro-2-(1-ethyl-1I-

met hanesul f'onyl ani hocar bonyl - propoxy) - pheny1] - 2' - (5-f | uor o- 2- net hyl - pheny1)
- spiro[3H2Q indol e-3, 3" -piperidine]-2, 6 (1H) -dione; racemc (2'S, 3S

4' R) - 1- acetly 1s BleatilEdr 0- 4' 45-chl oro0-2- (1-ethyl-1- nethane sulfo nylamino ¢
ar bonyl -propo xy)-p henyl] -2"45 -chloro -2-nmethyl-p henyl)-sp iro [3Hi ndo

le-3 3 ' - R2ipsickali 6 O, GMebiNionae,; chiral " (2'S, 38, |
4'R) - 1-acetyl-6-chl oro-4'45-chloro-2- (1l-ethyl-1- 25 nethane sulfo nyl am no

c arbonyl - oQg_ég%Qf henyl] -2'45 -chloro -2-nethyl-p henyl)-sp iro
[ 3H ndo | e-3% 3" " eridine] -2,6' (1H)-dione ;: chiral (2'R 3R
4'S)-1-acetyl-6-chloro-4'[5-chloro-2- (1-ethyl-1- nethane sulfo nylamno c
ar banyl - pr ®do selectod frremidwer alkyd Subsgtiitod w2 -abket, Hywerplkeryy $)bsgtéd loweB8Hi ndo

le-3 , 3l Mol o ' -1dj : - P2010/ 050525
577 AR B SR v Rk g S R RS2 (1 o
xyc arbonyl -1 -propyl- buto xy)-phenyl] -2'45 -fluoro-2-nethyl-p henyl)
Spiro [3Hindo le-3 ,3 '-pip eridine] -2,6'(1H)- dione and chiral (2'R
3R, 4'S)-1-acetyl-6-chloro-4'45-chl oro-2-(1-hydroxycarbonyl-1-propyl- 5
but oxy) - phenyl donpoufi®of ¢ibidd Osdested fyhrthl @ftip)consisting of

spiro[ 3H i ndol e-3,3 -piperidine]-2,6" (1H)-dione. 5. A conpound of claim1l

sel ected f rcﬁl%lt(? g , 98 ,OZHQ)- ?-Ca)l@és[iyﬁé-icﬂlgroqzl'- [5-chloro-2-(1-hydroxycarbonyl-1-methyl-
10 ethoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione;

chiral (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-
phenyl]-2,3-dihydro-2'-(5-fluoro-2-methyl-phenyl)-2,6'-dioxo spiro[indole-3,3'-piperidine]-1-

carboxylic acid tert-butyl ester;

racemic (2'S, 3S, 4'R)- 1-acetyl -6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-methyl-
15 ethoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione;

chiral (2'S, 3S, 4'R)- 1-acetyl -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;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-
phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-hydroxymethyl spiro[3H-indole-3,3'-piperidine]-
20  2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-1-acetoxymethyl-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;

chiral (2'S, 3S, 4'R)-1-acetoxymethyl-6-chloro-4'-[5-chloro-2-(1-methoxycarbonyl-1-
25 methyl-ethoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-

dione;

chiral (2'S, 3S, 4'R)-6-chloro-4'-[ 5-chloro-2-(1-methoxycarbonyl-1-methyl-ethoxy)-
phenyl]-2'-(5-fluoro-2-methylphenyl)-1-(2-trimethylsilanyl-ethoxymethyl) spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;



racemc (2'S, 3S, 4'R)-1-acetyl-6-brono-4'45-chloro-2- (1-ethyl-

nmet hanesul f onyl am nocar bonyl - pr opoxy) - pheny1] - 2' 45- chl or o- 2- net hyl - phenyl) -
spi r o[ 3HIWOI2nthaisen93, 3' - pi peri di ne] -2, 6' (1H) - di one; chi r CT(E2280/036525

4'R) - 1-acetyl-6-brono-4'45-chl oro-2- (1l-ethyl-1- methane sulfo nylamno c
arbonyl - propo xy)-p henyl] -2'45 -chl 6@ - 2-nmethyl -p henyl)-sp iro [ 3Hi ndo
le-3 ,3 '"-pip eridine] -2,6"(1H)- dione ; chiral (2'R 3R

49, L acetylals RO Akl 8103 Tl SNk AR 1aNGSHLEG. Y & O

c arbonyl - propo
[ 3H ndehereyB2'; (3 ﬂuqmeﬂpm@hyh? eie]l)- l2261'11(1@_ﬂhylsllm}d1¢éloxymaﬁwﬁlSplrQQBPBmdQE -3,3"

4" R) - 66k QiR 124 (1H) Jisrehh@r 0 -2-(1-ethyl -1 -nmethane sul fo nylamno c
ar bonyl -

propoxy) ph nyl t hyl - tyr 1)-2! qu met hyl - phenyl) - spi r o[ 3H
-indole-3, 8 lralpébieéﬁd“gb]l zagcly f%ﬂ“o[r?eCh %rg%meﬁ*ae%uﬁén@@m@ h%l 6- chl or o
- 4' -5 [ dlimethyB2-0x0-2tHokyRhienlyt]H 2!¢(6tﬂhﬁiﬂ@-25mbth91 Phenglyispieo[G Haimbderyd, 3'-

pr opox ] f | uoro-2-net hyl - phenyl)-1-isobutyryl
spi ro[%ﬁ%ﬁ&@é%&@gq "Seri dine]- 2,6 (1H)-dione; racemc (2'S, 3S,

4'R)-6-chloro -4'"- [5 -chloro -2- (1-ethy|-|-nethane sulfo nylamno c
arbonylpropoxy)-phenyl]-Z'-(5-f|uoro-2-nethy|-phenyl)-l-propionyl
spiro[ 3H i ndol e- 3, 3' -pi peridine]- 25 2,6"' (1H)-di one; chiral (2'S, 3S,
4" R)-6-chl ora- ﬁ)mpo[n@d oF&lhﬁ’ﬂ @ sae&téd ﬁrbﬂlythe brdﬁ%tceﬁsﬂﬁﬁiél dro nyl am no _
carbonyl propo xy)-phenyl] - - fluoro -2-nethyl-p henyl)-1 -propionyl

spiro [3HI d|n . chi raI (2'R

3R, 4'R)-6° BitlaeS 35 f’Rrs aC@ﬁ -g-rchlomz (l- %ﬁmﬂ-&%&m&&f%ﬂ%}ﬂm

car th)dhm&(BypI-Oﬁ@-eﬂm)(ypglmmlyl]} 2'-3-fhre- 2tmuhyb%heay?epﬂn%’ﬂ3gplglh%ﬁyzé3 1 "o

- propi gn indo le-3 ,3 "-p ip eridine] - 2,6 (1H) -dione;

2810?0@’&%‘?&’%}?@[&@@}%0525 78- P rgcem' c (2'S, 3S, 4 R-6-chloro -4 -

[5 -chloro -2-(1 -ethyl-1 -nmethane sulfo nylam no ¢ arbonyl propo

xy) - pheny| Jacepig 'S, 3rS|, A80d -acztyétaijarogthaleyo-1-(licdoplopo xycar bonyl Spiro

[ 3Hi n%tﬂlaﬁleg{llfo%ylamlﬁoda?ocﬁryl Eﬂo‘i}@}y) Iﬁleﬁ{l@@'—% -HL.He2-ARehyl-phenyl)- SREHTHE (2' S,
10

3S, 4 | -1 -methane sulfo nylam no c
arbonymgkg?éédpﬁﬁydﬁﬁb% €] H) quoro -2 met hyl -p henyl)-1 -(2-netho
xy-et ho xycarbonyl) Splro [ 3H

15 chiral (2'S, 3S, 4'R)-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;

chiral (2'R, 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-
20 indole-3,3"-piperidine]-2,6'(1H)-dione;

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;

chiral (2'S, 3S, 4'R)-1-acetyl-6-chloro-4'-[ 5-chloro-2- (1-ethyl-1-
25 methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione;

chiral (2'R, 3R, 4'S)-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;

30 racemic (2'S, 3S, 4'R)-1-acetyl-6-chloro-4'-[ 5-chloro-2-(1-hydroxycarbonyl-1-propyl-
butoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl) spiro[3H-indole-3,3"-piperidine]-2,6'(1H)-dione;



indo le-3 ,3 '"-pip eridine] -2,6"(1H)-dione. 6. A conpound of claim1l

sel ected fromthe group consisting of racemc (2'S, 3S,

4' R) - 6- chWwor2010/084097[ 5 -chloro -2-(1 -ethyl -1 -nethane seC@®rayvasised c
arbonyl 10 propo xy)-phenyl] -2'45 - fluoro -2-nethyl-p henyl)-1 -isobuto
xycar bonyl spiro [3Hindo le-3 ,3 '- p77Tp eridine] -2,6' (1H) -dione; racemc
(2'S, 3S, 4 R-6-chloro -4"- [5 -chloro -2-(1 -ethyl-1 -nmethane sulfo
nyl am no ¢ ¥l 2o PI X C 245 -, fluoro - 2- et hyl - enyl)-1
eyl o xy Bang: J8pr BB Rt sy oto-2 AR S s B iV G) 0
15r acemutoxyR2pB;nydS) -(3:fRpré&2 ahdtbylephenyl) spito[30Hhdole-3,Ppiperidech6(1H)dwnhane
sul fo pyham no c arbonyl - propo xy)-phenyl] -2'"45 - fluoro -2-nethyl-p
henyl)-1 - (2, 2-di met hyl - propo xycarbonyl) spiro [3Hindo le-3 ,3 '-pip
eridine] -2 6' (1H -dione ; acemc (2'S, 3S, . 4" R-6-chloro -4'- [5
-chloro - 2-Cb11a1-(%R19& %S)-Aﬁ@ﬁtahé-clg[ﬂr?-é%‘ff&%On%ﬂc‘? BB B G PR pheny! |
-1 -5 2-butdi@y-pherBl|AD-(3yhdrd 0t hylbhdbyl) bpits) 8 H=iddsteBIBpiferid@e) 2 )o'($H)-diode.
[3Hindo | e-20 3 ,3 -piperidine] -2,6" (1H)-di one ; racemc (2'S, 3S,
4'R)-6-chloro -4"- [5 -chloro -2-(1 -ethyl-1 -nmethane sulfo nylamno ¢

ar bonyl propo xy)-phenyl] -1 -etho xycarbonyl-2'45 -fluoro-2-nmethyl-p
henyl)-sp iro [3Hindo le-3 ,3 '- pip eridine] -2,6' (1H) -dione;

racem ¢ (2'5SA @8poangpt gaighl selectedifrom the genipspasistmg(af - et hyl - 1 - met hane

sul fo nylam no c¢ arbonyl 25 propo xy)-phenyl] -2'45 - fluoro -2-nethyl-p
henyl) -1 - ppdchfc ¥¥S SRy 1 -sRty1-8-Erdhol oo chBrad2- @-cthylpi-per i di ne]

-2,6' (1 -d|qﬂ§ﬁ¥{acen1c 2''S, 3S,]§#R%g§;&blqro -4I1D15 -cﬁlono -é-(l

- et hy| Mcthapep PG IRPY RTOREX YRR i1 -phle e RF b RERRA - srito[3E- -

f 1 utr o inder@Bhylpefdinepy,d) tH)-dohepo xyc arbonyl spiro [3Hindo le-3 ,3 '- p
ip eridine] -2,6' (1H)-di one; WD 2010/ 084097PCT/ EP2010/ 050525 -79- racem c

(2 S 35, %h&lﬁss?E‘ir;],%ﬁ)'l-f-'aeet§156-b§>d}£c§’-h9[52aﬁ&b9i-Q}’Jefﬂyl-rf?t hanesul fonylam no ¢
arbonyl - propoxy):phenyl] - .
2' - (5- fmqligmsafqmtaﬁynoq@rimy&pm,osy)-ldie@xldrlé(Sscldm@yaﬁ@t@rhph@tﬁylhﬁmt@13; 3 -

pi per i -3 5-FRERGKY]-2,6'(AGj-ioher t -butyl ester and

chiral (2'R, 3R, 4'S)-1-acetyl-6-bromo-4'-[ 5-chloro-2- (1-ethyl-1-
15 methanesulfonylaminocarbonyl-propoxy)-phenyl]-2'-(5-chloro-2-methyl-phenyl)-spiro[ 3H-
indole-3,3"-piperidine]-2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-1-(2-ethyl-butyryl)-2'-(5-fluoro-2-methyl-phenyl)-spiro[ 3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;

20 racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-isobutyryl spiro[3H-indole-3,3'-piperidine]-
2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl spiro[3H-indole-3,3'-piperidine]-
25 2,6'(1H)-dione;

chiral (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl spiro[3H-indole-3,3"-piperidine]-
2,6'(1H)-dione;

chiral (2'R, 3R, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
30 propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propionyl spiro[3H-indole-3,3"-piperidine]-
2,6'(1H)-dione;



racemc (2'S, 3S, 4' R -1-acetyl-6-chloro -4'- [5 -chloro-2-(1-ethyl-1- 5
nmet hane sul fo nylam no c¢ arbonyl-propo xy)-p henyl] -5 -fluoro-2'-(5

- f 1 uor o- 2voantwis47henyl ) spiro [3Hindo le-3 ,3 -p i p ecrdpra&p/050525
-2,6'"(1H) -dione. 7. A pharmaceutical conposition conprising a conmpound of
the formula | 10wherein Xis O or Br/8Y is Hor F, Vis For d, R is
selected fromM, Et or nPr, 15R2 is selected fromOH, Owe or NHSO2Me, R is

| ected f A = , 0C( =0} R ' I :
selected, LMl oA B 496 RIS DA BioRd 1ot o PSR RA RN PR S
cycl oalpkgroxg)-phanyslt 3+ dfldraey-chasly kppenyl)- 1 -isopropaxycar b sprineld ti- indalct 3y3'-

accept e@id%p_tz,@(qﬁt)gﬁongrangnant i omer thereof together with a 20
phar maceut i cal [y ‘acCeptable carrier or excipient. WO

2010/ 084097PCT/. EP2010/ 050525 - 80-
racemic (2'80, 3%/, 4 9—6-chloro-4'-[5-ch10r0-2-(1-ethyl— I-methanesulfonylaminocarbonyl-

5 propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-(2-methoxy-ethoxycarbonyl) spiro[3H-

indole-3,3"-piperidine]-2,6'(1H)-dione.

6. A compound of claim 1 selected from the group consisting of

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
10  propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-isobutoxycarbonyl spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-hexyloxycarbonyl spiro[ 3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;

15 racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-(2,2-dimethyl-propoxycarbonyl) spiro[3H-
indole-3,3"-piperidine]-2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-1-(2-fluoro-ethoxycarbonyl)-2'-(5-fluoro-2-methyl-phenyl)-spiro[ 3H-indole-
20  3,3'-piperidine]-2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-1-ethoxycarbonyl-2'-(5-fluoro-2-methyl-phenyl)-spiro[ 3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
25 propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-methoxycarbonyl spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;

racemic (2'S, 3S, 4'R)-6-chloro-4'-[5-chloro-2-(1-ethyl-1-methanesulfonylaminocarbonyl-
propoxy)-phenyl]-2'-(5-fluoro-2-methyl-phenyl)-1-propoxycarbonyl spiro[3H-indole-3,3'-
piperidine]-2,6'(1H)-dione;



8. The pharnmaceutical conposition of claim7 for the treatnment or control
of cancer, in particular solid tunors, nore particularly breast, colon,

| ung and woastesesrunors. 59. A conpound of any one of ekaiEPe01d/05626 f or
the use as nedi canent. 10. A conpound according to any one of clains 1 to 6
for the treatnment or control of cancer794in particular solid tunors, nore
particularly breast, colon, lung and prostate tunors. 1011. The use of a

conmpound of _an p f eha 1 10-.6,for,the uf act ur e -of nedi capents for
he tr eat it CA5 8 4ROBr Mo Lts CpieRl 20 Ruff T bt b PRbEERERN
parti cwiremoxy)-phenytlt 2'-Geflumo-2-methyaplbnyh ek 6'atiexa-Udetisydro spiro[indole-3,3'-

piperidine]-1-carboxylic acid tert-butyl ester and

racemic (2'S, 3S, 4'R)-1-acetyl-6-chloro-4'-[ 5-chloro-2-(1-ethyl-1-
5 methanesulfonylaminocarbonyl-propoxy)-phenyl]-5-fluoro-2'-(5-fluoro-2-methyl-phenyl)
spiro[3H-indole-3,3'-piperidine]-2,6'(1H)-dione.

7. A pharmaceutical composition comprising a compound of the formula

1
Rx_@ R1
o]

Y.
g

Cl

X N v
R 1

10 wherein

X is Clor Br,

YisHorF,

VisForCl,

R' is selected from Me, Et or nPr,
15 R? is selected from OH, OMe or NHSO,Me,

R is selected from C(=O)R', or CH20C(=0O)R' and

R'is selected from lower alkyl, substituted lower alkyl, lower alkoxy, substituted lower

alkoxy, cycloalkyl or substituted cycloalkyl.

or a pharmaceutically acceptable salt, ester or enantiomer thereof together with a

20 pharmaceutically acceptable carrier or excipient.
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8. The pharmaceutical composition of claim 7 for the treatment or control of cancer, in

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

5 9. A compound of any one of claims 1 to 6 for the use as medicament.

10. A compound according to any one of claims 1 to 6 for the treatment or control of

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

10 11. The use of a compound of any one of claims 1 to 6 for the manufacture of medicaments
for the treatment or control of cancer, in particular solid tumors, more particularly breast, colon,

lung and prostate tumors.



