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WD 2006/ 125784 PCT/ EP2006/ 062545 TRI CYCLI C SPI RO
DERI VATI VES AS CRTH2 MODULATORS FI ELD OF THE | NVENTI ON

wabmeprEsent i nvention relates to spiro deri vapCwEBR20D€062545

use as pharnmaceutical active conmpounds, as well as
phar maceuti cal fornulations containing such spiro
derivatives. Said 5 derivatives are useful for the
treatment and/or prevention of allergic diseases and
i nfl ammat ory der mat oses. Specifically, the present
invention is related to the use of spiro derivatives
for the no @% CRTH2 activity. The present

i nvention nt%F%RO PEIFIaW§V]’ESoAﬁe?W6‘aSMQWL%TF@S
preparation of spiro derivatives. BACKGROUND OF THE

I NVENTI ON 10 Prostagl andin D2 (PGD2) has | ong been
associated with inflamatory and atopic conditions,
HEED OF dHH INVHNHON ¢ di seases such as ast hnm,
rhinitis and atoplc dermatitis (Lewis et al. (1982)
The presentoinveritp@, rel@6s7 to spED2ddrivaovags farouse e gbernagfceutical active

conpounds rived fro carbon SJatty . acid . . . .
ERERENEn B AL i maieRibd gt} aaandi e derivatives. said
RAVAGRD fBahdeaNOfr tBQ}ZedtlfﬁeﬂtehlﬁH&e®rdvﬁnﬂlcﬁf O€ ARPLOtdiscases and
into the airway as well as to the skin 15 during an .
igflympatery dergiatosese Spesieally e nopsepicinyention is fglated Iq the yise of spiro
dGRIRRes %r ttlthen%'d{?faﬁ&?'oﬁ’ CIPHR| RvifyE CAR! ?f esédeR E@ntlon furthermore
subfam |y, has |ong been thought to be the only

relatps o wethods ofRiBEprepadRtion ofspio derivalives: gi ¢ ast hma has

been dennnstrated with DP deficient mce (Mtsuoka et

R ; EHEINYS PN13- 2017) . However, despite
intense interest in the role of PGAD2 in the

Rrogthglamdid dDY (ﬂ’&}ﬁ) nbas, langdbeanc asdociated betithe exflafihatory and atopic

SRR R e R0 o Sl S cormatis
%Qﬁoét dan@%Q? TOphinbad1omd, M29). FED2 bilongd 38aldfss of compounds
odward et a 1993) Eur. J. PharnacoF 230,

depiyes drom then?@-carber fatlyy acid riseleion @ sreidonic @sidpledesponse to an
%ﬁg&p&ﬁ[le F{) ﬁbﬁqg rdi@s@Pin 1%9 RRLAS AGh ﬂ{étan:ﬁ'ai_leﬁs F;}Veerll 35 to the skin

ecept or - ogous nol ecul € expressed on
dueilng sh acaRTHR)gi¢ Napartse. Elie EP rece:pﬁor,( Whizh)is . mémbanrodithe G-protein

R4 GEPIOL PSR P i e 1P odgbl bo BBl PR rocepior of

HGID2.POPZ adlél ihhdlkerdé esowey hash Eéenb ﬂ&hﬁnéh@te& h@tdh | DBeficient mice
on the nechani sm of action of which is

Aok plealr @H0Q)ScaencpBy7, ?@Mﬂl& Hme%eémés mgense interest in the
bfeT$EFEP M ﬁfézlﬁﬂg&nmat%ry response, a direct link between DP receptor activation

and PGD2-stimulated eosinophil migration has not been established (Woodward et al.
(1990) Invest. Ophthalomol Vis. Sci. 31, 138-146; Woodward et al. (1993) Eur. J.
Pharmacol. 230, 327-333).

More recently, another G-protein coupled receptor, referred to as "Chemoattractant
Receptor-Homologous molecule expressed on T-Helper 2 cells" (CRTH2) (Nagata et al.
(1999) J. Immunol. 162, 1278-1286, Hirai et al. (2001) J Exp. Med. 193, 255-261) has
recently been identified as a receptor for PGD?2 and this discovery has begun to shed light
on the mechanism of action of PGD2. CRTH2, which is also referred to as DP2, GPR44 or
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DLIR, shows little structural simlarity with the DP
receptor and other prostanoid receptors. However,

WERDb2286sesses simlar affmty for PG2. ANOPQI/EP2006/062545

peri pheral blood T |ynphocytes, human CRTH2 is

sel ectively expressed on Th2 cells and is highly
expressed on cell types associated with allergic

i nfl ammati on such as eosi nophils, basophiles and Th2 5
cells. In addition, CRTH2 nedi-at es PGD2 dependent cel
m gration of blood eosinophils and basophiles.
Furthernore, increased nunbers of circulating T cells
expressing CRTH2 have been correlated with the

15191\1@ rsl'l&vys lﬂ‘tle Stk 358&{1%3(% 3&1%139%?@%‘%@&)}‘ ﬁtﬁt!le ?tgé@gganoftd receptors.

HEFWeHZr V\CRIT HEGmsspdseey singilagr afifingpl for AM@D2.n Anpmg  peripheral blood T

al | n |ndu Cruitne t of Th2 ¢ s jn the..
Finp s, RN osRty <Rt of Ji2 ol e bigblp cxoressed
dnhall typﬂs labdoblatehemﬂi ARk A inMlametATibl s@dhchs ReEMorhile Madophiles and Th2

therefore be useful for the treatnent of aller

@lls dnadditiony CRTHZcmefiafesBED2| dependsat ¢rlpmiggiipn ol blood cosinophils
f

dnEi Haﬁdgﬁ’ﬂ& %ﬁ%@aﬁﬁ&gﬁfigﬁ@@%m rcF{ﬁétH{ "F"céli(‘;5 nggegselgg CRTH2

halwatbecm pmreaiatb«j/ vathf detsewdsyitof mcz)ﬂermahas flﬂmlatttlahn(?éﬂ@) Eur. J.

(eingl 0728 TheulemSite SRR i BS MR giioa role in he

allstgeRdnducdd Yotruitniliait 1Y Aii2: ek a6 K largabaiseurs eof 3213@10 mﬂammatlon
Itis is..a chronic skin._di ase

CHRPRuR T OB b echindian gl GRT R P2 oedaheraloree upeful for the

thtmshe BEAIRRRE dRbasgd.! Visits to dermatol ogi sts. The
I ncreasing Tncidence of allergic diseases and

élggrké'm?éa%nlk@ee{sﬁﬁﬁé’%%ﬁ 1%‘}2511191‘3{0?;? dUBELRERE QfSschi§ rﬂaﬁ&d class of

new erapies to effectively treat or prevent
colmpdex, dind bpicadly clronicg mflammatonyetissases chatougentlyf afk@t about 10% of

B FoAESH hiF o SRS el oAb BB R SR 1w

Rdtldb6dlo bf Rsthfiacsnd ffﬁﬂhﬁw xaed.n(196%), Atingdony Blackwell Sc1ence 270).
cortficosteroids, and _|eukotriene nmydul ators. Howev
Atgpic fegmalftiseis @ chronie, ghin disgase wherinthe skin hegpmegsy eﬁyemely itchy. It

bélfts ﬁ)frflgocBSZOgﬁh%énQWF & Vit Gy deﬁﬁataaglstge% mBRA%iEE theidence of
recently that sul phur-substituted i1 hdol e derivatives

llaygiedispases and llgpmpgrory cdormitoses (weBldidd @8d@scores the need for new
t ré%?z%l %ﬁ@ th@ éeag 06}' repe% ts'e acils selés%{ﬂ% %nu}n fous classes of

nent O Il ous S fratory I Seases.
phafifdctaica8 dgdﬁ@TdrER&Mﬁh%RB 4iat these dibebbesAor example, antihistamines,

decongestants, anticholinergics, methylxanthines, cromolyns, corticosteroids, and

leukotriene modulators. However, the usefulness of these agents is often limited by side

effects and low efficacy.

It has been reported recently that 3-sulphur-substituted indole derivatives (A) exhibit
CRTH2 activity (WO 04/106302, AstraZeneca AB) and are potentially useful for the

treatment of various respiratory diseases.
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R S-R WD 04/096777 (Bayer Healthcare AG relates to
pyrim di ne derivatives, which are useful for the

wo ewatizmest of di seases nedi ated by CRTH2. R R P@)/EPN06/062545

RN,R R 5 WO 04/035543 and WD 05/ 102338

(War ner - Lanbert Conpany LLC) discl ose

tetrahydrochi nol i ne derivatives as CRTH2 antagoni sts
(O, which are al so described to be effective in the
treatnment of neuropatic pain3-O RANR RR(C RN
R R O R Specific tetrahydrochi noline derivatives as
CRTH2 nodul ators are al so provided by WO 10 04/032848
(M 11 ennium Pharmaceutical Inc.) and WO 05/ 007094
(Tularik Inc.). These tr§t rahydr ochi nol i ne derivatives
are said to be usée treating disorders
associated with gi ¢/ ARl anmat i on prQcesses. WO
2006/ 125784 PCT/ ER 6/2545 -4- SUWARY OF THE

I NVENTI ON The i nvention Fm(jles in one aspect spiro
derivatives according to Fo la (1). Another aspect
of the q;%resent invention consists in the use of spiro

WO 04/93677 ¢ §Bayep HealhrargAGy rqlﬁgs togzyqujﬂige derivagiyes, which are useful
@Pﬁ%@%ﬁﬁ%&{ S&di e@géslnyeglaq _Such conpounds are
a

sul t or t e 5 treatnent an /or prevention of
al l ergi c di sease and igaf | ammat ory der mat oses. Said

compounds nodul ate CRTH2. Specifically, the invention
rel ir {vatiy v f
elates to spiro demr |\ R O ®)
N. _~N
R
R N~
\
R

WO 04/035543 and WO 05/102338 (Warner-Lambert Company LLC) disclose
tetrahydrochinoline derivatives as CRTH2 antagonists (C), which are also described to be

effective in the treatment of neuropatic pain.
O
RJ\ R
R N

(©)

Specific tetrahydrochinoline derivatives as CRTH2 modulators are also provided by WO
04/032848 (Millennium Pharmaceutical Inc.) and WO 05/007094 (Tularik Inc.). These
tetrahydrochinoline derivatives are said to be useful for treating disorders associated with

allergic inflammation processes.
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Formula (1): R /NY YI T X '"~"e[RA]] m [/ [z, T

N R3 wherein R, R, R3, T, X Y, Z and mare
waledoonzxisaas described in the detail ed descri pt PONEPD06/062545

bel ow, for use as a nedi canent. The invention further

provi des a pharmaceutical conposition conprising a

conpound of Fornula (1), together with a

pharmaceutically acceptabl e excipient or carrier. The

invention further relates to4-he use of conpounds of

Formula | for the preparation of a nedicanent for the

treatnment and/or prevention of diseases selected from

all ergic diseases 15 such as allergic asthm,

allergic rhinitis, allergic conjunctivitis, and

$ﬂﬂ“@gR¥KH??HEJNNENW¥£ﬂsuch as atopic dermatitis,

contact hypersensitivity, allergic contact dermatitis,

Theriowention prevddesi in/onk raspeict spitdi daskvatives/ageardingriafiermula (I). Another

agsr%clg g)? %aprﬁége%? g{v%/@?oglc%?lsigt;é e{ll | ];rl]eglrfs% of(ssirg 'd%rcf\)r(étﬁres represented by the

Fordlaoffe ASpRaraiaseuliobingdine Sympoaidd/ Suchgcompounds are suitable for the

hypersensjtivity syndro . photodernat Qsi s or )
tf% ry%rﬁw&xspﬁ‘féﬁtone ol ﬁ%ﬁ*( egse f}ﬁ%tlaﬁ%mm tdgrpatoses. Said
oipodds ABANRL! CRBH2 PSRIARIE! HE GnkeallbR¢d1atd€ idTBbitd USrivatives of
chronic actinic dermatitis), ‘and nyositis,
FrsmpladByener ati ve di sorders such as neuropatic pain,

and ot her diseases with an inflamuatory conponent

such as rheumatoid arthrytis, nultiple sclerosis,
osteoarthritis, and WO 2QQ6/ 125784 PCT/ EP2006/ 062545

-5 inflammat ory bowel dQSe%%e (1 BD) and ot her diseases

and di sorders associ gted\wXh CTR112 activity.

Specifically tgﬁﬁ séziéfﬂvention il related to the

use of conpounds "off_ a (1) for the nodul ati on of

CRTH2 activity. The aneﬁfgon further relates to a

met hod for treating and/ oR preventing a patient

suffering
wherein R', R, R, T, X, Y, Z and m are defined as described in the detailed description

below, for use as a medicament.

The invention further provides a pharmaceutical composition comprising a compound of

Formula (I), together with a pharmaceutically acceptable excipient or carrier.

The invention further relates to the use of compounds of Formula I for the preparation of a
medicament for the treatment and/or prevention of diseases selected from allergic diseases
such as allergic asthma, allergic rhinitis, allergic conjunctivitis, and inflammatory
dermatoses such as atopic dermatitis, contact hypersensitivity, allergic contact dermatitis,
chronic urticaria/chronic idiopathic/autoimmune urticaria, drug-induced exanthems
(c.g.toxic epidermal necrolysis or Lyell's syndrome/Stevens-Johnson syndrome/drug
hypersensitivity syndrome), photodermatosis or polymorphous light eruption (e.g. photo-
irritant contact dermatitis, photoallergic contact dermatitis, chronic actinic dermatitis), and
myositis, neurodegenerative disorders such as neuropatic pain, and other diseases with an

inflammatory component such as rheumatoid arthritis, multiple sclerosis, osteoarthritis, and
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5 froma di sease selected fromallergic diseases such
as allergic asthma, allergic rhinitis, allergic

wa@oenwpazsosd vitis, and inflamatory dermat oses SPCHER®06/062545

atopic dermatitis, contact hypersensitivity, allergic
contact dermatitis, chronic urticarial/chronic

i di opat hi ¢/ autoi mune urticaria, drug-induced

exanthens (e.g. toxic epidermal necrolysis or Lyell's

syndr one/ St evens- Johnson syndr-onme/ dr ug

hypersensitivity syndrone), 10 photodermatosis or

pol ynor phous |ight eruption (e.g. photo-irritant

contact dermatitis, photoallergic contact dermatitis,

iHREAR é&) GoWd] thggs{gngﬁbg ahldr 0B AR tang: disorders assoc1ated with
neur o enerative orders such as neuropatic paln

GIRH? tabtevityd Speaedlywhe preagnt mwhtlammaltetatqd oohp eseof compounds of

uch umat.o Itiple sclerosis,
Zf)tffﬁﬁ%ﬁ“?d“j&ﬁa fﬁ‘?ﬁé%ﬁ? y bowel di sease (I BD)

d ot her dlsea es and disqorders .associ ated w
@Faﬂezmaalfvﬁmef e R 1 oy S0 MTH g &Pt o ring
ftéin ROdiRHs& sélbated Tioe anoreiet disasdsWubh @k allelgdd 8fhth®, zﬂféﬁglc rhinitis,
use of conpounds of Fornula (l) for the pre aration of
aéle{ﬂ#alcﬁm@mswt@alané dnilamsmatonh em@éosr:wmh P Atopjcnégrmgatitis, contact

nov npouffs. of (1) el |
I{YEL rt%ﬁ‘;(]i[g Eﬁeﬁ?hem zZe corrpo n sh%f FSP%?} Ia (I éaf@/cmomc
1ﬂi§5ﬁﬂlcﬁ'ﬁt(ﬁmnﬁﬁe THieati\deEhF-irndichexahthicins \(&. ggtopmrepg}ieatphlmecrolysm
rovi de definitigns of .various he i.cal ieties
Frido s “ShuPEsiRSIoNRD  arEOTE e PRSBRRTGHI  yndrom),
;ﬂlb&)dbﬂﬁﬂm dr tp@ly%ilﬁ*)hbub Nighe reﬁlpﬁoh hie @ Pho@Uitritaiith€ontact dermatitis,

specification an aims unl ess an ot herw se _expressly
phetoallergicd e CPHAGt] oACTBal s d e Shranich aetiis djéfmﬁ}t’ts?’onandzs myositis,

elrtlod! neﬁlt15¥ ! dlsérﬁ r§' SuchOa (ﬁJaﬁ@t aﬁﬁkyﬂd i Pdis ases with an
i Ims. 16

avin carbon ato s tefmis exenp
1bﬂargmowgscment§unleammmﬁbidwrdmns papple sclwelp,raspﬁphl;thrltls and

e 5858h PesorcBDD Pt s Mol gpf gl Sfigued witn

(arRHm saivitypbyestinsini3totihp @ compbarlysetordingi@Bemafla {[.om 6 to
14 carbon atonms having a single ring (e.g. phenyl) or

The ihhdailtion GREHEE RSREk 1ol tAE fse( - BmpBaRtoTFodmul (B fiér the Ereparatlon of
aryl include phenyl, naphthyl, phenantrenyl and t

3 phiagnacepiécah eompPesitiol. ray be al so fused to a
het er ocycl oal kyl group. Such fused aryls include
Bicripwensioa dnply sdstes to-movgheompoyngdepbbgrmuby d) ascwek ag trimethods to

sglnﬁleé&é(&)mpounds of Formula (I).

DESCRIPTION OF THE INVENTION

The following paragraphs provide definitions of various chemical moieties that make up
the compounds according to the invention and are intended to apply uniformly through-out
the specification and claims unless an otherwise expressly set out definition provides a

broader definition.

“C1-Cg -alkyl]” refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is
exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
butyl, n-hexyl and the like.
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"Cl-C6-al kyl aryl" refers to Cl-C6-al kyl groups having
an aryl substituent, such as, for exanple, benzyl,

w@b@aatdtgd and the |ike. "Heteroaryl" refers tBCHEP2006/062545

nonocyclic heteroaromatic, or a bicyclic or a

tricyclic fused-ring heteroaromatic group. Particul ar
exanpl es of heteroaromatic groups include optionally

10 substituted pyridyl, pyrrolyl, pyrimdinyl, furyl,
thienyl, imdazolyl, oxazol yl6- i soxazolyl, thiazolyl,

I sot hiazolyl, pyrazolyl, 1,2, 3-triazolyl,

1,2,4-triazolyl, 1,2, 3-oxadiazolyl, 1,2, 4-

oxadi azol yl, 1,2, 5-oxadi azolyl,

JArgl”"lfefa‘sﬁt%a Ztgizs%l{uxﬁjreds rérrr]l%%# @zﬁ‘b clic %ro%p?b'ftffdn’i’lé' 9k carbon atoms
I{amngad;nﬂgwmﬁ Can pbényibdr ,multspib embﬁwﬂyings teeg 2eplithigh Preferred aryl

SERARTGF P, RRGRDETY| o ek g It ! Bng e gl fusd to o

M@@Ef(ﬂa&&m gloupbeSaexaz@ed| ,arglsli riaéludd nﬂih,ydrobenznmdazole-}one,
gui nazol.i t hal azi nyl, qui noxalinyl, cinnnolinyl,
h?&fﬁ[ﬁaﬁﬁl‘éi’f"ifi/‘lmd tg‘j/}lk%lam nyl, pyrido[3,4 b]pyridyl,

rido[ 3, 2- rldyl yr|d0[4 3- b]pyrldyl ui no
‘%éépcﬁllﬁdlayyl” re Gnﬂ? allgy] groppg hayiag ragharaft @gqgtlwwy jsuch as, for
I&ﬁfﬁ &ﬁ. ghgglyl purinyl, pteridinyl,
xan

benzqu|nonI and the 1ike.

%ﬂaterga?ryﬁeﬁl'sk%l %‘8{1 oRd X%tero%%ﬁzf:l{? 42 ﬁ%%% oqlakt¥1cy<%hc fused-ring

groups” havin oar uen GUch
I&mmbmatlﬁgfdmpy IPmet:hlﬁf exa’&nplbs eﬁylletasamk‘gthatlc groups include optionally
2- lFL ndo%

£ h dt
Bapiih Plrmiiys Ry, ik imidazabh sugeiv, isomasolyl,
tﬁfa@éapl 9§otﬁlam13 waz&yp QEi}%ﬁbI{WBl 2 hambly12 1238 Biazolyl, 1,2,4-

ring (e.g ohex mul i Ie condensed ri ngs

. I
qredigzo Ylnoi BérWFinY i,ﬁér(?’@élaé‘?}ﬂ baAiazinyic| lu%i,é—trlazmyl 1,3,4-
t ohe nd 25 .
tﬁ%g-a%g%e%/ér ocyc bal # dlh?g#oz&; %/%r)g Csts%n%d C dal eleOthlenyl,

gneatpazadydor wlsohglzbthletdyla diaflolyl, t |1smnd<ﬂpbv e’iH—mdobyhl cbcnzimidazolyl,

1 o 3 Iﬁ%bﬁ Ei%li“ﬂl agf g%,zg éﬂ ’r oato nfﬂasl;]losec?uinazolinyl

;mﬁmeﬂ Qﬁmbyaif Eeﬁnﬁ{ohﬁﬂt thyﬁﬂﬁ Br azinyl, do[3 4- b]pyr1dy1
heterocgcloalky? WO 2006/125984 P /é@ﬂﬂ'6/06

YREPI3ebIpyridd; | rpride[4.3bardyh nauinglyh e iseguinalyl, tetrazolyl 5,6,7,8-

t%ﬁ%&%@%{%ﬁ,@%ﬁ%ﬁhﬂ@lﬂ (]g‘uﬂngl' ?ﬁéﬁ%ﬁy@%ﬂdﬁ xanthenyl

(gmom@xmhmbﬂmghaebycloalkyI substltuent i ncl udi ng
cycl ohexyl net hyl , cycl opentyl propyl, and the |ike. 5
“UpdGqealad Ihketekoand? esfors yo: Kb&ldajkw graape hsving) a GetefoBryd Iskdtituent, such

2 F %gqnﬂg" 'g”@iyﬁwhﬁyg C' oaM >;r(119—1“mﬁ 514 Y50h41 and the like.

% rg) c%cl%a ky}(I re ers ¥o a sgturateé ha}/ Locychc group of from 3 to 8 carbon atoms

having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl).

Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like.

“Cs-Cs-heterocycloalkyl” refers to a C3;-Cs-cycloalkyl group according to the definition
above, in which up to 3 carbon atoms are replaced by heteroatoms chosen from the group

consisting of O, S, NR, R being defined as hydrogen or methyl. Preferred heterocycloalkyl
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pi peridinyl)nmethyl and the |ike. "C2-C6-al kenyl™
refers to al kenyl groups preferably having from2 to 6

w@ a00bozs78d ons and having one or nore sites ofpal/kPwgé/062545

unsaturation. Preferred al kenyl groups include ethenyl
10 (-CH=CH2), n-2-propenyl (allyl, -CH2CH=CH2) and the
like. "C2-C6-al kynyl" refers to al kynyl groups
preferably having from2 to 6 carbon atons and having
one or nore sites of al kynyl-7unsaturation. Preferred
al kynyl groups include ethynyl (-C=CH), propynyl
(-CH2C=CH), and the like. "Carboxy refers to the group
-C(O OR, where R includes hydrogen or "Cl-C6-alkyl"

. " e . t QP 1- . i . 4
1&%&&1«3&?%&?]&({}1?% iﬁﬁbgfrdiﬂ/—rea ’Bﬁ;pﬂdg‘ﬂéi éaﬁﬂlﬁp@ﬁgfn@, Bloi’ﬂh%hﬂ& €E4-dioxane
dhd@3hadBecycl oal kyl ", "C3-C8-heterocycl oal kyl ",

"Cl- C6-al kyl aryl" or "Cl-C6-al kyl heteroaryl".
“CAdCkladikpl " cyclhatky’ tefers e Q- Gaplkybg(cﬁpR hatiapea Bydloalkyldabstituent,

S Cl-Co-al kyl " "aryl" "hetero C1- C6- al kyI
iggiyfing grelotery ety plopetap iRy} And tsdieary] acyl "
refers to aryl groups having substi t yent,
il eéera%?%ﬁaﬁ Prsatﬁdcl'Eh éﬁvl |gE0UPS (g g, 3 igferocycloalkyl
sabitltuent ef @lchudidy het@raivlinghauHps hﬁiﬁoﬂﬂwﬂgylﬁﬁﬂyl (1-methy1 -4-
substituent, including 2- acetylpyridyl and the .
pimnd@w@)mqﬂeﬂenéthpélk@he group -O R where R includes

" Cl- C6-al kyl ", "C2-C6-al kenyl", "C2- 25 C6-al kynyl "
C@’o‘:s@k@ylﬂ I@&Irskyol alkenyh gtogps;)pgecfe}r@lay lhyving froay Y 1to 6 carbon atoms and

Iﬁl’\}{entgeo%%?); oré Sl{f:j O{ﬁ |1k1¥1s:11tural£131i1 Pretregﬁ &%&2}1] %lr(lf\.é):s include ethenyl
(hereCHa) ;(-lZ—prope(ﬁ@l faoye CICB{CJI-E{'UBf) aRCiHcHR2006/ 062545 -8

C6- al kynyl aryl", "C2-C6-al kynyl heteroaryl ",

e icyaly K Yie fedy @) 1RyrigY letoups pleférBblit|haying from 2 to 6 carbon atoms and
het er ocycl oal k¥ . Pr efger red al koxy. groups include by
hpxipegme ox mepe sites pdalkynyl unsatpglion. Pf’fbfﬁ'é%% @rquRe include cthynyl

(|¢14@H)é pﬁi’@ é%ﬁngdgcaﬁgﬁﬁ?&%hﬁé ers to Cl- C6-al kyl

group stituent, |nclud|ng 5

a%oxy%gfgltsl?é}@ag?ﬁlp Wh*b:(débﬁ wlﬁ%l’a‘lll}k gxlyla ?ﬁ)@ a]il E{ eéleéar alchl)l”
e I PR R wﬁeri\%lw?@g *‘%y e o o heteroury”

m&:ggryemalkyf}( OrF'URB;s-hesscgcledkil” R, “®R-Ci-aiebud@s1” or “C-Cg-alkyl
|ndependently
heteroaryl”.

“Acyloxy” refers to the group —OC(O)R where R includes “C;-Cg-alkyl”, “aryl”, “hetero-
aryl”, “C;-Cs-alkyl ary]l” or “C;-Ce-alkyl heteroaryl”.

“Aryl acyl” refers to aryl groups having an acyl substituent, including 2-acetylphenyl and
the like.

“Heteroaryl acyl” refers to heteroaryl groups having an acyl substituent, including 2-
acetylpyridyl and the like.

“Alkoxy” refers to the group —O-R where R includes “C,-Cs-alkyl”, “C,-Ces-alkenyl”, “Cs,-
Ce-alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Ces-alkyl
aryl” or “Ci-Ce-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-Ces-alkenyl heteroaryl”, “Co-
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hydr ogen or Cl1-C6-al kyl or aryl or heteroaryl or
"Cl- C6-al kyl aryl" or "Cl-C6-al kyl hetero- 10 aryl"”

wO 2oyl zmsfo" refers to the group -NR(COR WhePEI/BRIING/062545

R, R is independently hydrogen or "Cl-C6-alkyl" or
"aryl" or "heteroaryl" or "Cl-C6-al kyl aryl" or

"Cl- C6-al kyl heteroaryl”. "Halogen" refers to fluoro,
chl oro, bronmp and iodo atoms. "Sul fonyl oxy" refers to
a group -0S02-R wherein R issselected fromH,

"Cl-C6-al kyl", 15 "Cl1-C6-al kyl" substituted with
haI ogens, e.g., an -0S02-CF3 group, "C2-C6-al kenyl"
"C2- C6-al kynyl", "C3-C8-cycloal kyl "

N cychoal ete 0 sal kyl ~
A R T R S o R
Iww;bdyploalkgl"CBrdérkaeimlkoﬂyegreupsangflhdq by G2y ott@xahklynlylbthoxy, ethoxy,
ryl", "Cc2-06-al kynyl heteroaryl", "Cl-C6-al kyI
p@?ﬁ?"éfaqngﬁe'&s Cl- C6- al kyI het er ocycl oal kyl ". 20
“CattecAlBl Aoaih R 4 §1-Co Sl eBrga hgyice an o g nclucin

7 &ﬁo)gﬁﬁ%hgﬁdﬂlew@st i tut ed wi t h hal ogens, e.g., an
- S02-CF3 group, "C2-C6- al kenyl", "C2-C6-al kynyl "

“A%)@@&&M&}ll’e ?éﬂl.‘ﬁ{ ko thgé?@ﬁﬁ@@ﬁ@l@@h&)ém 1ncilﬁéé/ de C]ky?-alkyl” or “aryl”

het ér oarr or "Cl-
dchelevany Uf“01@ 3@6431‘}11( wy]&zﬁsyqlkyl he‘@DaOQ aI kenyl
heteroaryl ", "C2-C6-al kynyl aryl"”

“A@Qmwrﬂamiyy’nyfdtmoeth@gnoyp w(ommm«wch@ &’ draddludeb independently
het er o oal kvl 06/1125484
e e S e R S S S s

rylS(O) R' wherein Ris sel ected fromH " Cl- 06 al kyl ",
"Cl- C6-al kyl" substituted with hal ogens, e.g., an

A‘éﬁllaﬁﬁﬁo ’gtfetbrl@to t'hé%ro@ﬁ ~alReyR* whet@%a@l?ﬁR R iSMﬁd/dpendently hydrogen
C3- C8-cycl "het er ocycl oal k I
orhkt &c@!&%i or awé orcShoigrqepy!” af ﬁwcs- o op” félrﬁzgmlkyl heteroaryl”.
heteroaryl " C2- C6- al kenyl aryl ", C2 C6- al kenyl
Hialegemarafgrs 1 to flggro,chlazo, dqrtp@qa, 91|1d igdg ptoms.
" C2- C6- al kynyl heteroaryl", "Cl-C6-al kyl cycloal kyl"
“Selfodos”kpfers et @W%@i Rywherein Ry jig galgated fremeils “@ioCs-alkyl”,

9538501 RHRLE B MIFLRESy EROCEIBA g, -
Cs-gkynylS ‘((E$s§¢wlqalky1’(22h%f®b'k19ﬂ¥ﬂ” "GP Oﬁleteaiakﬂﬂyf‘crcs—alkyl

B Mo ATy il o -

hedIRyrRr “@Zeglﬁncghﬁ%wﬂoa@ryl *‘cl cglan&ﬁ Slcloryl”, “C;-Cs-alkyl
heteroarﬁq - al kynyl aryl
he@zoqzeloa Vayl heteroaryl " C1- 06-al kyl cycl oal kyl "

" Cl- C6- al kyl

“Sulfonyl” refers to group “—SO,-R* wherein R is selected from H, “aryl”, “heteroaryl”,
“Cy-Ce-alkyl”, “C;-Cg-alkyl” substituted with halogens, e.g., an —SO,-CF; group, “C,-Cs-
alkenyl”, “C,-Cg-alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”,
“Ci-Ce-alkyl aryl” or “C;i-Cs-alkyl heteroaryl”, “C,-C¢-alkenyl aryl”, “C,-Ces-alkenyl
heteroaryl”, “C,-Cg-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”,
“C;-Ce-alkyl heterocycloalkyl”.
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het er ocycl oal kyl ". Preferred sul fanyl groups include
nmet hyl sul fanyl, ethylsulfanyl, and the I|ike.

wO Buwbfizatgd ami no” refers to a group - NRSQ2- R WPET/EPBa€62545

R, R includes independently 15 hydrogen,

" Cl- C6-al kyl ", "C2-C6-al kenyl", "C2-C6-al kynyl",
"C3-C8-cycl oal kyl", "heterocycl oal kyl", "aryl",
"heteroaryl", "Cl-C6-a 1 aryl" or "Cl-C6-al kyl heteroa
", "C2-C6-al kenyl aryl", "-@2-C6-al kenyl heteroaryl",
" C2- C6- al kynyl aryl", "C2-C6- al kynyl heteroaryl",

" Cl- C6- al kyl cycloalkyl", "Cl-C6-aIkyI

het er ocycl oal kyl ". Aninosulfonyl refers to a group

‘oAl 008 B O18f) 1, BB RS ARHRPRAAID " Of-C o2l “Cr-

CfeﬂkﬁB sabiputyd "with' H}Hogﬁs cy.gl, aal kKSO-CF; group, “Cz-Cg-alkenyl”, “Cr-Ce-

IRV SEYE SR RlokploalS 89 Liasroaic i Mo arr
(ﬁrf °9¢1 cé-alk‘);a ﬁae@hllyenyfczr@gtﬁk@gr )é,l'y'l” “@;emkaiykmydmaryl” “Cy-Cs-

) %- al kynyl het eroaryl " o
Aobapfl O IRt ) 5y G aawkywcloalm 110Ci-Ce-alkyl

Heth§dvalo p,he group -NRR where each R, R is
I'nde engﬁztfy hydrogen, "Cl-C6- 25 alkyl"

Sﬁ%?rgﬁ’é %ﬂé ({ ?quzqsgrﬁy%@énkl mclud%g'fp&‘@ny@l Qlﬂllk’,y I“El’l-Cg—alkyl”

cyc hete
OpGondll- alllbsytuteﬁ with balofddt; Gbg al Ieﬁl-Clhegmupaf‘yJIz ‘Ce-alkenyl”, “Cy-Ce-

allagly% “§§E? i(floazq;%l’ “hete&y%a ”; ﬁLeFlgqtl%rggr%f’y L‘C1 -Ce-alkyl aryl”

orOiclc@-ﬂk%ﬂyhet&i@a&QOG/@ﬁYaﬁléenMLﬁPZQ@ﬁCQQE&% hete“s@aryl” “Cy-Co-

cycl oal k){ al kyl het erocycl oal kyl

Rt Oéét%‘flkWYﬂlﬁt‘if??éyl”m t toferlkyl oW%leaIWiu ch“Cl-Ce-alkyl
rL foﬁl I”t g%a‘ﬁ?«g—% Gl d@@duggﬁ{chaﬁe &ﬁ'}lﬁﬂﬁm?l’ RBYREIER, and the

stitute
llktvsubstltut ed UnI ess ot herwi se constrained by the
definition of the 5 individual substit uent, the above
‘ESalfomjdam@lD’O wglsts tbiakgoulal—N}QIS'O,z-R’akflkamyhdh R,'RI knghydes jndependently

Ié'a%qugﬁgl i“§ 'g:réybﬁ?{ﬂ)?t | t%?@ﬂe]\qﬁgar’x:c r ofﬁ §56 flg& Lips «2 3-Cs-cycloalkyl”,

‘&g&fﬁicyéluflﬁylf Sﬁ}{ECfE@ielﬁmgm t Ue—(grau@m aeﬂﬂ%sqlggl -dlityl heteroaryl”,
a y - »
Cesradieany] @@%aﬂé@ﬁyl heterewbs aCr{ayllynyl  aryl”,  “Co-Ce-

a@lyn aemafﬁﬁ 0@4 &F Na1Bf1 c%«%élk b y‘Cl—%P—dﬂ%l ﬁ&t@fb@gcl&ﬁkyl”

er nar anmmoni um’nol et | €S, acy Xy,

app! " Vg akp b
AR A LRSS vl AP ety
hydrd@u,yl “C@-ﬂh-ralkyl’h al ‘@ﬁﬁg—alky@ﬂ’C)xyf‘CﬁC’g-alkynﬁuI f a‘ﬂy-ICg—cycloalkyl”
ul yl pho Yl SUl f onani de, . al K )sy, d .
FeRapor "R (P G ol T s st Rocroaryr
R G-dllngnt i h@ll'f b 3‘@2—@6-a1keny1 heteroaryl”, “Cz-Cg-alkynyl aryl”, “Cy-Ce-
alkynylheteroaryl”, “C,-Ces-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

“Amino” refers to the group —NRR’ where each R, R’ is independently hydrogen, “C;-Cs-
alkyl”, “C,-Ce-alkenyl”, “C,-Cs-alkynyl”, “C;-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”,
“heteroaryl”, “C;-Cs-alkyl aryl” or “Ci-Ce-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-Cs-
alkenyl heteroaryl”, “C,-Cg-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, “C;-Ces-alkyl



10

15

20

25

"substitution” is nmeant to al so conprise situations
wher e nei ghboring substituents undergo ring closure,

wo eoopazd7scul ar when vicinal functional substitRPENER2086/@2545

i nvolved, thus form ng 15 e.g. l|actans, |actons,
cyclic anhydrides, but also acetals, thioacetals,
amnals fornmed by ring closure for instance in an
effort to obtain a protective group. "Pharnaceutically
acceptabl e cationic salts oriconpl exes” is intended to
define such salts as the alkali netal salts, (e.g.
sodi um and potassium, alkaline earth netal salts
(e.g. calciumor nmagnesium, alum niumsalts,

sl b . 0 .
SRR S GRIAA hARURIOMNG T, B S RE R G with the
rdirogen atbmartb rvehich thayedrbyaktachiedecan egtiophlyriforey a 3-8-membered hetero-

trhgﬁ(g?/l. am ne, norpholine, N Me-D glucam ne,
NER=BI Bhenyl net hyl ) - 1, 2- et hanedi ani ne,

£t hanol am ne, diethgnal am ne, ethyl enedi am. ne i,
RREeS o ieabieRucd” D, Grereioq) cHBREmAA Y the definition of the
ibdivfualdisienzshet dy | Hoeel BiNde)growRO ikBevalkyl“, “alkenyl“, “alkynyl“,
et hyl ene-di am ne, benet ham ne ) ) )

“eloBEnz gybandehptproanl hety. gramrstaay pienaly bpsehstigedwith from 1 to 5
LSRRG frdm 1 proyp sonsising of SCy Crallyls “Cr-Cealkyl aryt, *C:
Ogedlkylabetemanybs “6h-Gsealkamiyl, “ChiRiaynyilie rpeinmany, scebndaly or tertiary
i S indeﬁendentl hydr ogen, . al k I.gr benzyl ... «  povlaming®
anB SRR OF YA c BRI Spielcs,  asghyi “agadaey™, “acylamino,
“fafthi®icarbbyls al-hikoRfcaRnyt e xag19f “érftﬂ@xﬁ@ SterbdigIT] i“hbRebaryloxy*,
conmpounds of Fornula | that retain the desired )
WBroorylyi ano, dhalegen: fiydiexynpites seifanyh swbelwry syighonyl, sulfonamide,
r esé rict g(&&?’g,ﬁﬁég?lgﬂlﬁaﬁ ;{ﬁ %kﬁgy i?lslh P%I rmed wvé? ghf iinDtion, said
"sulstigdion Cisae¢adt to glen epmpirisd sivedtions wbermaicizhboryagy sbstgnends undergo

aci sul.furic aci hosphori.c acid,..niftric.acjid nd .

i lpyufe it PatyfuRE wien PEARR ARNclSoel SiBhinithls acf B0l UK rorming

A€ Ahét8me Clactons) xatlicCaribgtifldes) Biitt 4150 Gcobdls, GhioaSatdls, i dhhifials formed by

acid, malic acid, funaric acjd, naleic acid, ascorbic

Tt dosupsalRy istancgcingn oflgp e ebtaigjaprolsetiyggioup- aci d,

al ginic acid, pol I\; | utam c aci d, naphthal ene sul fonic

‘FeagmaceuiisAlly apcepiablgi catipnic s o cemplExegnlg intended to define such salts
- a i [ -Sai 4.1 S I

SR PRSI NG B3] oS5 A PIBRURGS e B sl G

@lecaine on amagnesidm ) akmuniunbsalls, pemeninmssalts laedl salts wile ogganic amines

i ch specifjcal [ ude, t-he guart emmar nmoni ym .
5 (2% o o R Aot ARRR AR Hipethylamine,
disylaride peietsMinhivic, indiphgkit, NuMD,gledanies) 29, N, -basshedylinfethyl)-1,2-
a counterion, including 10 chloride, brom de, _iodide, .
etipnggipmine, ¢ Shanetedng.r divthagolamite,ysthyleneshipsige, N-methylmorpholine,

pipHRRAT SenzaRAS PIRENe adiﬁgnzfléﬁ@%é(diﬁhﬁlef,s UHBLAS  ecthylene-diamine,
benzoat e, succinate, acetate, “glycolate, maleate,
bentthamsine NHbemzyiphenghylaming), disthylamise, apetwingt dhromethamine (2-

a%&iﬂé‘ﬁ%%%o%ym%r;‘zﬂ‘ih%%;?ane&Qﬂ, d;')rgga%]ey | RC %e egs' amines of formula
—NRR’R”’ wherein R, R’, R”’ is independently hydrogen, alkyl or benzyl.

“Pharmaceutically acceptable salts or complexes™ refers to salts or complexes of the below-

identified compounds of Formula I that retain the desired biological activity. Examples of
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"Pharmaceutically active derivative" refers to any
conpound that, upon adm nistration to the recipient,

wo sooeapskd e of providing directly or indirect|BCT/EP®06/062545

activity disclosed herein. 15 The invention provides

in a first aspect spiro derivatives according to

Formula (I) that are wuseful in the treatnent and/or
preventi on of diseases selected fromallergic diseases

such as allergic asthma, alhergic rhinitis, allergic
conjunctivitis, and inflammtory dermatoses such as

atopic dermatitis, contact hypersensitivity, allergic
contact dermatitis, chronic wurticarialchronic

dufi Qzﬁ tlﬂélﬁ“%@ﬂﬁtodrg Wbt E%st%&treh GG lakR a ditid- shﬁﬁdﬁ')?rﬁgd with inorganic acids
exant .g. toxic epl erna necrol ysis or

(eyge hYdrscIElyrmjaa)(keliyﬁtcdxean-abdﬂ;rsskﬁmcs ymdirphwpldmgmd nitric acid, and

RGP astts Mt o R peigEgh S5 REE P, Prlacia. tartarc acid

saedthie Gtid, selid#did, thuMaridiad, Qﬁdléle a@d Casé(ﬁﬁic&@id BezoRtatid] fnnic acid,
chronic actlnlc dernatltls myosi t

mawiGad etnis ariderelyslytanus gméutanhtagleﬁ% ml@a&t gcdd, paphihalenc disul-
Bl fhidesingdi Bﬁg%%lﬁgtdﬁﬁrﬁ a8, Saltf lcﬁxﬁ Jafngﬁ ycaﬁ OfTRP BE Ydministered as

such as rhe arthritis, scl erosi s,
phetmeasgutidatly taceeptabtedqualdnary fsh skmtvor lyy b @gxson dkidled e the art, which

06/ 125784 PCT/ EP2006/.0 4 s NY .
Speoiiapi s e 36y SRpmprat SR B R 7 wheroin
R, hlg’ , N Qﬂd@ﬁn@aﬁgp Wﬁﬁ caan;ar Btibénzfl, Jand & issal bblﬁiﬁérﬁ)na&lcludmg
ators . erero e Cco ou
%F@?I@m brogjdant iiRfidesr eOlsd: pta qefwr Ignate, np&%“égﬂﬁ‘ﬂ?%‘ﬁte sulfonate,
PridSpHalc 8 Mxy?éﬂ%{:sﬁéh B 6308 Bk, Qe Ghatd g QLEEE! eoléﬁ@' ffleate, malate,

are medi at ed H2 activity. Said 5 trea

fumatske eidrate @rtmt@l,@lsmrbam wmmmtemamemm@IMYlacetate)
particular in humans. The nodul ators of CRTH2 are
‘Phhmuacewichly avtiviealegivating” aelassi totany gompomd thaty @pere administration to

tg‘glgeﬁ lpie:n’t 6? na@ﬁgé?g%gid%g dil‘ré}acﬁfll E)} {nﬁlrec%gloﬁlle act1v1&l distTosed herein.

The invention provides in a first aspect spiro derivatives according to Formula (I) that are

useful in the treatment and/or prevention of diseases selected from allergic diseases such as
allergic asthma, allergic rhinitis, allergic conjunctivitis, and inflammatory dermatoses such
as atopic dermatitis, contact hypersensitivity, allergic contact dermatitis, chronic
urticaria/chronic idiopathic/autoimmune urticaria, drug-induced exanthems (e.g. toxic
epidermal necrolysis or Lyell's syndrome/Stevens-Johnson syndrome/drug hypersensitivity
syndrome), photodermatosis or polymorphous light eruption (e.g. photo-irritant contact
dermatitis, photoallergic contact dermatitis, chronic actinic dermatitis), and myositis
neurodegenerative disorders such as neuropatic pain and other disecases with an
inflammatory component such as rheumatoid arthritis, multiple sclerosis, osteoarthritis, and

inflammatory bowel disease (IBD).



10

15

20

In one enbodi nent, the nodul ators of CRTH2 are inverse
agoni sts of CRTH2. In another enbodi nent, the

woreaalizt7ed s of CRTH2 are antagoni sts of CRTH2. PADEP2006/062545

anot her enbodi mrent, the nodul ators of CRTH2 are
partial agonists of CRTH2. In another enbodi nent, the
nmodul at ors of CRTH2 are agoni sts of CRTH2. The
compounds according to Forrmula (lI) are suitable for
use as a nedi canent. Conpounds- of Formula (1) include
al so their geonetrical isonmers, their optically active
fornms as enantioners, diastereoners, its racemate
fornms, as well as pharnaceutically 15 acceptabl e
salts thereof, wherein: % sel ected fromthe group
consi sting of hydrogen, subSiituted or unsubstituted
Cl- C6- al kyl, substituted orMNmsubstituted
Cl1- C6- alkoxy, substituted oY UQ§ubst|tuted hal o- C1- C6-
al kyl, substituted or ynd tuted hal qpCL- 06- al koxy,
halogen, substi t ut & un u?letuted a? and
substituted or unsubstlb et eroaryl, and 20 mis
an i nteger selected fron10 132, 3 or 4. According to
one enbodinment, Rl is either ﬁalogen or
X 6/ 12 06/ 254
Ipl félg egljbgaclglregl; élr% rcélalpo%dzs (f‘Q’ Jr& Eﬁhﬁ ﬁf ar osu(l)tfgbq “L}l gmdulators of
(CRTHR.OTHeesforR! tht ebm@durﬁmw d‘lel’ﬁiéﬁent 1|H|ve11tii>n are also partlcularly useful for

rifl uoromnetho ei t her Cl-C6-al k or A AlSs, .
o eGP %{@n@%‘efpf 1RAHET: ﬁmﬁgﬂafmﬁla@% CRIHZpetivity. Said

tﬁeﬁtrﬁéiﬁ' nNirlves Eﬂe mbﬁlﬁﬁgarﬁoipéRTm MridBimalb Ghi? Ehlghl%nﬂ]lumans The
C-~O R4 [_In OL Jn ORA F(CH2)nR

m@iuhtolts ce“afélhTH2 taes Aejected framethe rerpurd eqrsisting pf;ﬂﬂ@@V@s,q agpnist, an
sl o sl Mo S B Bb i PER B D et e

I%mos g?im*\éy*i thsé‘ﬁkl’s&uia‘%f pEGRY ﬁestft fisf g
Rari¥updia e ShadbetNEdTH thlnsemroolR® o

In another embodiment, the modulators of CRTH2 are partial agonists of CRTH2.

In another embodiment, the modulators of CRTH2 are agonists of CRTH2.

The compounds according to Formula (I) are suitable for use as a medicament.

Compounds of Formula (I) include also their geometrical isomers, their optically active
forms as enantiomers, diastercomers, its racemate forms, as well as pharmaceutically

acceptable salts thereof, wherein:

R' is selected from the group consisting of hydrogen, substituted or unsubstituted C;-Cg-
alkyl, substituted or unsubstituted C;-Cs-alkoxy, substituted or unsubstituted halo-C;-Cs-
alkyl, substituted or unsubstituted halo-C,-Cg-alkoxy, halogen, substituted or unsubstituted
aryl and substituted or unsubstituted heteroaryl, and

m is an integer selected from 0, 1,2, 3 or 4.

According to one embodiment, R' is either halogen or halo-C;-Cg-alkoxy.
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10 heterocycl oal kyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl,

waeawstizt7ed ed or unsubstituted sul fonyl am ne, PCT/EP2006/062545

substituted or unsubstituted am ne, substituted or
unsubsti tuted hal o- C1l- C6-al kyl , substituted or
unsubstituted hydroxyl am ne and hydroxyl. Exanples of
R4 include nethyl, ethyl, propyl, isopropyl, ethynyl,
propynyl, cyclopropyl, 15 eyxdobutyl, cyclopentyl,
cycl ohexyl, pyrrolidinyl, pyrazolidinyl, piperidinyl,
pi perazinyl, norpholinyl, dioxinyl, optionally
substituted and/ or fused dioxinyl derivatives (e.qg.

RO i gk, Phen oo 1
Iﬂ%hé(;}%ﬂ Jﬁél‘l’é%la% e&B‘& fend R! ﬁ@Mhuorlea 8@8' yl, fused

riva |veé (e yridine),

saxazolyl thlazolyl, i sot hi azol yl ,
lgﬁr @%%Iﬁf%a' ; gA&rlazonI 1,2,4-triazolyl, 20

dla 2.4-0 I azol yl
A BRI EB R hodoeBfAl BB as At paAF
1,3,4 WO 2006/125784 PCH EP2006/ 062545 -14 triazinyl,
1,2,3-triazinyl, benzofyryl, |sobenzofuryl
benzot hi eﬁyd:Hz)rbeR‘kot r-r—azell)ryl—R |-s<()bﬂpmeth+|=ényl ,
i ndolyl, isoindolyl, optionally substituted isoindolyl
derivativesA(e.g. isoimdole-l,B-dionﬁa, 3H-i ndol yI,
benzi m dazol yl , benzot hi azol yl, benzoxazol yl,
oxol anyl, pyrrolidinyl, optionally substituted

pyrrolidinyl derivatives (e.g. pyrrolidine-2, 5-% one),

5 pyrazol idinyl peridirn erazlnyl yri
i m dazol 1 B 4- oi%d&d? I g

1,2, 5- oxadlazolldlnyl 1,3, i5oxad|azolld|nyl A6
isoxazolidinﬁf, quinazolinyl pthalazinyl

qU|no ali nyl, C|nno na r|d|n qU|nonI
ﬁﬁ&ﬂegﬂg annlpges o mfesﬂ fée%ed ff‘&{l yddaui nol y1 ,
7, 8; tetrahydr0|squ|nonI purinyl, pteridinyl,
‘X%ﬁﬁ%lﬁeﬁy fs seletedpliprp Jhe, .grmapyqonswena ol BHbstiwied o tﬁ*émstltm&i Ci-Ce-

d11§y1 AlsuthﬂnRed" op eﬁﬂ@ﬂbs@iﬂltéd" Eeaer alﬁ%&@ C§1ﬁ>§|t1tt1fe9 nbll ’ung,lbst?’tu% Cy-Ce-
. further enbodi nent,

aékmh @ubSémt@;ﬂ prremsubstiaated §3ﬁ5-<wlphlkﬁla@ubsntwm mgur@nbstltuted Cs-Cs-

?ecﬁ/gfoalz(% 5§bs§gutef' orF\;insubs% 3 g{yllfﬂrs g%tiglrftﬁ& to{' lﬂnsuﬁstlt tted hf:teroaryl
watiﬂllitbdil ef usvubsiilutee @h],foﬂamlﬁe asubsthated otiuaghbatituted amine, substituted
unsubsti tuted aryl In still .a further enpodi nent, .
QR4 UL étlté‘E?Ss?‘P]PEﬁ'(légV%lﬁylun subpiptog pE d“‘EH'ésﬁﬂ‘}‘th% Sxyhimine and
jtuted or unsubstituted naphthyl. In another
enbodi nent, R4 is a substituted or unsubstituted

BEPIQRABHR* include methyl, ethyl, propyl, isopropyl, ethynyl, propynyl, cyclopropyl,

l
R4

cyclobutyl, cyclopentyl, cyclohexyl, pyrrolidinyl, pyrazolidinyl, piperidinyl, piperazinyl,
morpholinyl, dioxinyl, optionally substituted and/or fused dioxinyl derivatives (e.g. 2,3-
dihydro-benzo[ 1,4]dioxine), phenyl, naphthyl, pyridyl, imidazolidinyl, pyrrolyl, pyrimidyl,
quinolizinyl, furyl, thienyl, imidazolyl, fused imidazolyl derivatives (e.g. imidazopyridine),
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, carbazolyl, 1,2 ,3-triazolyl, 1,24-triazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,5-oxadiazolyl, 1,3,4-oxadiazolyl, tetrazolyl, 1,3,4-
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In still a further enbodinment, R4 is a thiazolyl,
substituted or unsubstituted pyridine or substituted

w@eooansukst i t ut ed qui nolyl. 20 Each R4 may opt PONEP1096/062545

be substituted i ndependently with one or nore groups
R6. R3 is either Cl-C6-alkyl or B. Bis: -(CH2)n-R5
wWith n being an integer independently selected from1,
2, 3 or 4; wherein WO 2006/ 125784 PCT/ EP2006/ 062545
-15- R5 is carboxy. Accordingtto one enbodinent, R3 is
B, with n being an integer selected from1, 2, 3, or
4. In still a further enbodinent, R3 is B wth n=1,
and wherein R5 is carboxy. In still a further

j re
ti:lgir] g}qs(mir% trB%mgﬁ ot e\g%é e od}s?rlzér%t%%’ b&%ﬁﬁﬁ gé&él Kk elnzomamlyl
ibo’oeamtlhlbnsd findod e nsosdobyd,i npmnallyasubsutued hr)sbmdolyh dsnvdtives (e.g.

oS Saribiu Svspiciobty postp SRS CRprmagqivt, oxolanyl,
pytrofiing], kophionalyk sutstitutcdl iisiﬁ‘dl JbQIéYﬂvatnﬁeB helel tpytroHdias-2,5-dione),

unsubstituted aryl, Substitute unsubstituted aryl
ry1azeBdingly pipREdinyls (nireraziyle PYSIdYL nipigaolidipy b 1,2 4-oxad1azohdmy1

het e bst su h I
PSSR LB AU, NSSRUANH, vy

mﬁw,cl gandliply], sabdyridioyled qoinolyhs wb@qumquledte@:azmll 5,6,7,8-
het | k .. ) hal
tﬁ‘ﬁ?hﬁg% Pﬁ'gc aéri%fg’r?; aﬁﬁ‘%{ﬂ@ﬁ?‘%‘g&? rﬁ"t%Pglge Lﬁ"@é‘ > anthenyl, - or

l&uhﬁpﬂmhd sul fonyl am ne, am nosul fonyl and

trihal o-Cl-C6-al kyl; In one enbodinent R6 is

Th 06 e BRBeEmMchy RS & ACiad nfbeiig ahiftegir @elBctod frbh-108; Rbik4/! |,
C3-C8- 15 cycl oal kyl, acyl am no, anlnocarbonyl aryl ,

Ih%tf&ﬂm@mbomﬁieﬁﬂwlmimm iul fonyl, al koxy, and
trihal omet hyl . R7 is either hydr ogen or Cl-C6-al kyl;

Th ahSth& dnhddirfkda(, QL2 1§\|A5 )svﬁhsea%h h%@fn&%@nt@éer Bkciedr6@ah2,1 or 4.

i s i ndependentl’y either is either

6@ a HirtfdrBhbodiment, R is AS w1th eachn=2.

In still a further embodiment, R* is a substituted or unsubstituted aryl.

In still a further embodiment, R* is a substituted or unsubstituted phenyl or a substituted or
unsubstituted naphthyl.

In another embodiment, R* is a substituted or unsubstituted heteroaryl.

In still a further embodiment, R* is a thiazolyl, substituted or unsubstituted pyridine or
substituted or unsubstituted quinolyl.

Each R* may optionally be substituted independently with one or more groups R®.
R? is either C,-Cg-alkyl or B.
B is:

< (CH, )n—R®

with n being an integer independently selected from 1, 2, 3 or 4; wherein
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In one enbodinent, T is CH In another enbodi nent, X
is CH In another enbodinent, at 7 least one Yis

W@L@p/124784 anot her enbodi ment, Z is CHR WO 200B¢/RB20861062545
PCT/ EP2006/ 062545 -16 In a preferred enbodinent, T
and X are CH, Yis C(O and Zis CHR7, wherein R7 is
hydrogen. In another preferred enbodinent, T and X are
CH, at least one Yis C(O and ZisC(O. 1In one
enbodi nent the conpounds of -t$e invention have the
Formula (1'), R NNY YI 1\ X[Rl]] mZ 3 5R
wherein RL is selected fromthe group consisting of
hydrogen, substituted or unsubstituted Cl-C6- alkyl,
BUbsid bt ed or unsubstituted Cl-C6-al koxy, substituted
or unsu stituted hal o-Cl-C6- al kyl, substituted or

KSRl SO 50 AR Kb PG R 513, o
LA 93’““%%‘%%0‘5%& %a% I T S
Iﬁ. $fig f“r#m‘f’ EBRoBER R By B3 TR R by cafforts | o

fluoro. 15 I n anot her

|
IBF‘E? ?re oél%%l&llﬁéﬁp %ll%l trifluoronethoxy. R2 is

ei t.her is selected fromthe group
IB&HE &“C[% e‘ES‘PO‘iiP%m ISAéetﬁm A5 and A6: WO

20 /125784 PCI/ EP2006/ 062545 -17-
In stql?aﬁlrther embodiment, RQIS ethyl.

Each R® is independently sclected from the group consisting of C;-Cg-alkyl, alkoxy,
alkoxycarbonyl, substituted or unsubstituted aryl, substituted or unsubstituted aryl C;-Cs-
alkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroaryl C;-Cs-
alkyl, substituted or unsubstituted C;-Cs-cycloalkyl, substituted or unsubstituted C;-Cs.
heterocycloalkyl, carboxyl, cyano, halogen, hydroxy, amino, aminocarbonyl, acylamino,
nitro, sulfoxy, sulfonyl, sulfonylamine, aminosulfonyl and trihalo-Ci-Ce-alkyl;

In one embodiment R® is independently selected from the group of C;-Cs-alkyl, C3-Cs-
cycloalkyl, acylamino, aminocarbonyl, aryl, heteroaryl, cyano, halogen, sulfonyl, alkoxy,
and trihalomethyl.

R’ is cither hydrogen or C;-Ce-alkyl;

T is either CH or N;

X is either CH; or NH;

each Y is independently either C(O) or CHy; and

Z is either C(O) or CHR’;

In one embodiment, T is CH. In another embodiment, X is CH. In another embodiment, at

least one Y is C(O). In another embodiment, Z is CHR'.
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R7 (CH2)n-R4 -(CH)n-R4 -(CH2)n-OR4 A A2 A3 O --]
O-R4A OOR4 F(CH2)Nn R4 A4 A5 A6 A6 with each n being
wamoonteger i ndependently selected from 1, 2, BCT/BP2046/062545
wherein R4 is selected fromthe group consisting of
substituted or unsubstituted C2-C6 al kyl, substituted
or unsubstituted C2-C6 al kynyl, substituted or
unsubstituted C3-C8-cycloal kyl, 5 substituted or
unsubstituted C3-C8-heterocyes-oal kyl, substituted or
unsubstituted aryl and substituted or unsubstituted
heteroaryl. Preferred aryls are a substituted phenyl,
or substituted or unsubstituted naphthyl. The aryl
Iﬁ'{'gr tla‘zfn dﬁ@erft U eaﬂdt)@ afk, EVC IYo?sl &gde) &d 7 is CHR wherein R’ is
et rocycloa group. Preferied heteroaryls ar
hydrogey.cl i ¢ heteroaryls such as oxazol yl, oxadlazolyl,
thiazolyl, 10 thiadiazolyl, furyl, pyridyl, or
Thiaagthér prefertdemnbodimestThndX dve CHothHeast ohe/Y is G@Whunkdyl isC(O).

qui nol yl, indolyl, benzoim dazolyl, im dazol pyridyl or
Thene embodimehtthe cdriipcunds efthe thvemititn hak2 theFoAhuMi(I’)) n
bei ng selected from1, 2, 3, or 4. In a further

enbodi nent, R2 is Al with n =Ig? I n anot her enbodi nent,
R2 is A5 with each n being an iﬁteger selected from 1,
2, 3, or 4. 15 In still afur\} e enbodinent, R2 is
A5 with each n = 2. In still f ukt her enphodi ment, R4
is a substituted phenﬁg apot\her enbodi'nent, R4 is
a substituted or unsubsk d héteroaryl. In one
enbodinment Ais Al with n be |ngNseIected from1, 2 or
3 and R4 is selected fromthe gmoup of substituted or
unsubstituted C2-C6 al kynyl, substituted or
witssiRst i tuted C3-C8 WO 2006/ 125784 PCT/ EP2006/ 062545
-18 cycl oal kyl, substituted or unsubstituted

135 G@l’e@t@& Sl % izh%l @61!1[1‘ YdnsisiHP S h %&B S5, AibsHRSUPS! ﬁﬂs%s%qlted Ci-Ce-

aryl and substituted or unsubstituted heteroaryl
adlds substitated ot unsehstiniteds CeEh-alkowy Jubgitutad or AasubAututquhaIO-CrCe-

A, Ay TS g ST, s

anyl and suﬁsﬂtutédﬂrenisubstltuted heteroaryl; and

m is an integer selected from 0, 1, 2, 3 or 4.

In a preferred embodiment m is either 1 or 2.

According to one embodiment, R' is either halogen or halo-C;-Cg-alkoxy.
In a preferred embodiment, R is chloro or fluoro.

In another preferred embodiment, R is trifluoromethoxy.

R? is cither Cs-Ce-alkyl or A.

A is selected from the group consisting of A1, A2, A3, A4, A5 and A6:
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5 C2-C6 al kyl, substituted or unsubstituted C2-C6
al kynyl, substituted or unsubstituted C3-C8

wa@ywboz7ky/| , substituted or unsubstituted PCT/EP2006/062545

C3- C8- heterocycl oal kyl, substituted or unsubstituted
aryl and substituted or unsubstituted heteroaryl. Each
R4 may optionally be substituted i ndependently wth
one or nore groups R6. Each R6 is independently

sel ected fromthe group consisting of Cl-C6-al kyl,

al koxy, 10 al koxycarbonyl, substituted or
unsubstituted aryl, substituted or unsubstituted aryl
Cl- C6- al kyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroaryl Cl-C6- alkyl,
substituted or un§ubstlﬂuted £3- C8- cycl oal kyl,

subst i t uretChinuRsubsti(CiedRC3 ﬂCHz)'hmoeTFbcycl oal kyl ,
car boxyl, cyano, hal ogen, hydroxy, am no,

ami nocarbon®!, acylanmind2 nitro, sul%oxy, sul fonyl,
sulfonylanine, am nosul fonyl and tri hal o- Cl1- C6- aIkyI
15 In one enbodinent R6 is independently sel ected from
the group of C1-C6-alkyl, C3-C8- cycloalkyl, o

acyl am no, n carbonyIJ ar | et epoaryl

hal ogen, % ﬁﬁ n&IL Ral koxy U b?%hgloneﬁRV§ R7 |s

ei t her hydro% gn or Cl- C6 al&wl, R3 is B, mherg an 20 B
i s: (C}Q)n with n being an integer independently

B A '

it SEhRbeledMieed ndbpottintPSIGUM el 12 LBERONY.

t 4 f 1, 2. .3. 4.
VAR R 8Tt Rl R g -co,
Sub‘stﬁité&) @%( ylnidl?ﬂltﬁ%@%(zéﬂﬁﬁnﬁﬁﬂbﬁﬂﬁﬁﬂﬁ)‘rQﬁa&!ﬂﬁ;ﬁtutedleg -Cgcycloalkyl,
ST | ur er e |
%a%%tﬁﬁf 09@%@5@&?@52‘3 %%rpgy atﬂwé»r L&W@E %wnsxgﬁewted aryl and
ég‘(éstitﬁ‘t@@@ﬁﬁiiﬁ%ﬂt%e@hét&@ﬁxﬁﬁ(o) or CH2; and Zis either

or CHR/; 5 In another enbodinent, Xis CH In

RORHIES n%ﬁs{m@%' afﬁgmtcull_tﬁ%bh%rﬁ?% sﬁﬁ‘&t&ed or gnsb%ﬁltﬁtgd ﬂ&ﬁﬁmrThe aryl

enbodi , . a preterred I ment
ritig may besal( Wyedand cycloslkPRheterepelealiygtoirs hydr ogen.

Preferred heteroaryls are monocyclic heteroaryls such as oxazolyl, oxadiazolyl, thiazolyl,
thiadiazolyl, furyl, pyridyl, or bicyclic heteroaryl such as benzothiazolyl, naphthyl,
quinolyl, indolyl, benzoimidazolyl, imidazolpyridyl or benzotriazolyl.

In one embodiment, R%*is Al withn being selected from 1, 2, 3, or 4.

In a further embodiment, R* is A1 with n =1.

In another embodiment, R%is A5 with each n being an integer selected from 1, 2, 3, or 4.
In still a further embodiment, R is AS with eachn = 2.

In still a further embodiment, R* is a substituted phenyl.

In another embodiment, R* is a substituted or unsubstituted heteroaryl.

In one embodiment A is A1 with n being selected from 1, 2 or 3 and R*is selected from the

group of substituted or unsubstituted C,-C¢ alkynyl, substituted or unsubstituted Cs-Cs-
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I n another preferred enbodinment, X is CH at |east one
Yis CO and Zis C(O. Conpounds of Forrmula (1")

WO pwbaziesal so their geonetrical isomers, thei rPCI/EP2006/062545

optically active 10 forns as enantioners,

di astereoners, its racemate forns, as well as
pharmaceutically acceptable salts thereof. A specific
sub-group of Formulae (1) and (I') are conpounds
having Formula (la), whereini8R , R2, R3 are defined
as in Fornulae (1) and (1') above. R NO O (la) R
ON3 R 15 Another sub-group of Fornmula (la) are
compounds havi ng Formul ae (la-1) and (la-2), whereby

T e T —

apyl@nd s@stiRtéd or'unR®stil@dgwtenaksylof For nul ae (la-1) and
(la-2) exist as enantiomers as shown below. 2 2 RN O
IRNnG@hetCenibddiméntRA isGelected from A2, A3, A4, AS and A6, with n being selected

from 1, 2 and 3 and R* is selected from the group consisting of substituted or unsubstituted
C,-C¢ alkyl, substituted or unsubstituted C,-C¢ alkynyl, substituted or unsubstituted C3-Cs-
cycloalkyl, substituted or unsubstituted Cs-Cg-heterocycloalkyl, substituted or unsubstituted

aryl and substituted or unsubstituted heteroaryl.
Each R* may optionally be substituted independently with one or more groups R°.

Each R® is independently sclected from the group consisting of C;-Cs-alkyl, alkoxy,
alkoxycarbonyl, substituted or unsubstituted aryl, substituted or unsubstituted aryl C;-Cs-
alkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroaryl C;-Cs-
alkyl, substituted or unsubstituted C;-Cs-cycloalkyl, substituted or unsubstituted Cs3-Cs.
heterocycloalkyl, carboxyl, cyano, halogen, hydroxy, amino, aminocarbonyl, acylamino,

nitro, sulfoxy, sulfonyl, sulfonylamine, aminosulfonyl and trihalo-C;-Ces-alkyl;

In one embodiment R® is independently selected from the group of C;-Cg-alkyl, C3-Cs-
cycloalkyl, acylamino, aminocarbonyl, aryl, heteroaryl, cyano, halogen, sulfonyl, alkoxy,

and trihalomethyl.
R’ is cither hydrogen or C;-Ce-alkyl;
R?is B, wherein
B is:
< (CH,)n—R®
with n being an integer independently selected from 1, 2, 3, 4; wherein
R’ is carboxy.
According to one embodiment, R? is B, with n being an integer selected from 1, 2, 3 or 4.

In still a further embodiment, R? is B with n=1, and wherein R’ is carboxy.
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N N R3 R3 Enantioner A Enantioner B Another specific
sub-group of Formulae (1) and (1') are conpounds

whaengs78ormul a (1b), 5 whereby R, R2, R3 areCTEPion€ah2545

as for Formulae (1) and (I') above. R2 N O O NH (Ib)
R ON3 R A sub-group of Formula (lb) are conpounds
havi ng Fornmul ae (1 b-1) and (l1b-2), whereby R, R2, R3
are defined as above. WD 2006/ 125784 PCT/ EP2006/ 062545
-212 R RNOIVO OO R ¢h®d-1) \ (Ib-2) OO NRL N
R3 R3 Conpounds of Fornmulae (l1b-1) and (lb-2) exist as
enantioners as shown below 2 RR2 R NONO OO

In still a further embodiment, R? is B with n=3, and wherein R’ is carboxy.
X is either CH; or NH;
each Y is independently either C(O) or CHy; and

7 is either C(O) or CHR';

In another embodiment, X is CH. In another embodiment, at least one Y is C(O). In another

embodiment, Z is CHR.
In a preferred embodiment, X is CH, Y is C(O) and Z is CHR’, wherein R’ is hydrogen.

In another preferred embodiment, X is CH, at least one Y is C(O) and Z is C(O).

Compounds of Formula (I’) include also their geometrical isomers, their optically active

forms as enantiomers, diastercomers, its racemate forms, as well as pharmaceutically

acceptable salts thereof.

A specific sub-group of Formulae (I) and (I’) are compounds having Formula (Ia), wherein

R', R?, R? arc defined as in Formulae (T) and (I”) above.

Ry

Another sub-group of Formula (Ia) are compounds having Formulae (Ia-1) and (Ia-2),

whereby R', R% R’ are defined as above.



""INH. NHR OR O N R3 R3 Enantioner A Enantioner
B Anot her specific sub-group of Formulae (I) and (1)
waemeazaTRounds having Fornmula (1c), 5 wher ebyP®/EPHRRG/062545
R3 are defined as for Fornmulae (1) and (1') above. R
N(lc) R ONS3 R A sub-group of Formula (Ic) are
conpounds having Fornmulae (lc-1) and (lc-2), whereby
R, R2, R3 are defined as above. WD 2006/ 125784
PCT/ EP2006/ 062545 -22 R\ RROANONORL I \ O (I1CG1)
O (lc-2) NRL NR3 R3 Compounds of Fornulae (Ic-1)
and (lc-2) exist as enantioners as shown below. R2 R
2NONO RLORL O NNR3R3 Enantionmer A

Enantioner B R? Rz\
N )
o)
la-1 -
(la-1) o (1a-2)
R’ N
RS

Compounds of Formulae (Ia-1) and (Ia-2) exist as enantiomers as shown below.

2 2
R\ R\
N N

Enantiomer B

Enantiomer A

Another specific sub-group of Formulae (I) and (I’) are compounds having Formula (Ib),
5 whereby R', R?, R? are defined as for Formulae (I) and (I”) above.

A sub-group of Formula (Ib) are compounds having Formulae (Ib-1) and (Ib-2), whereby

R', R%, R are defined as above.



Anot her specific sub-group of Fornmulae (I) and (°) are

conpounds having Fornmula (l1d), 5 whereby Rl, R2,
waemwodefshed as for Fornmulae (1) and (1') aboveCT/R220bb/062545

O(ld) RL ON3 R A sub-group of Fornula (1d) are

conmpounds havi ng Fornmulae (1d-1) and (1d-2), whereby

Rl, R2, R3 are defined as above. WD 2006/ 125784

PCT/ EP2006/ 062545 -23 22 R R NN ~OORI\ O

(1d-1) I\ O(l1d-2) / R3 Ri2N 3 R Conpounds of

Formul ae (1d-1) and (1d-2) exist as enantioners as

shown below 2 R R O NOR OR O NN

Enantiomer A Enantiomer B

Another specific sub-group of Formulae (I) and (I’) are compounds having Formula (Ic),
5 whereby R', R?, R?are defined as for Formulae (I) and (I”) above.

R
\N o
(Ic)
R! 0]
N
\Rs

A sub-group of Formula (Ic) are compounds having Formulae (Ic-1) and (Ic-2), whereby

R', R%, R’ are defined as above.



R3 Rs Enantionmer A Enantioner B Pure enantioners as
wel |l as racem c m xtures of conpounds of Fornul ae

w@ bmeA)s7and (la-2), 5 (Ib-1) and (I b-2), (Ic-BQT/BPIH06/062545
(lc-2) and (1d-1) and (1d-2), are within the scope of
the invention. D asteroisoneres of the sanme are al so
wWithin the scope of the present invention. Preferred
conmpounds of Fornulae (I') are conmpounds sel ected from
the list of: -22-
[5-chloro-1'"-[(2-methyl -1, 3-thiazol-4-yl)methyl]-2,2",
5'-trioxospiro[indole-3,3 -pyrrolidin]- 1(2H) -yl]
acetic acid 10
[5-ch|oro-l‘-(224-dichlorobenzyl)-2,2‘¢§'-trioxospiro[
i ndol e-3, 3' - pyRhol i ¢ n] - 1(2H) -yl ] aceti c \ aci g
[5-chloro-2, 2", |oxo-1'-(quinolin-2-§ et hyl ) spiro
[indol e-3, 3" - rolidin]- 1(2FD- yI]acet c acid
[ 5- chl oRo~ > ;
e-3, 3 -pyr
[ 5-chl oro- hl or obenzyl ) - 2R “tr
| e-3,3" -pyrrolidiri] - 1( 2H) - yI]acetlc aci
2006/ 125784 PCT/ EP2006/ 062545 -24
%&ﬁﬁd}#@i 8 Formbie %I'cdl')cémi (-IE-@[? @ﬂ@’ds)engntl%mers as shown below.

oxospi r o[ i ndol e- -pyrrolidin]-1(2 Fb-yl]acetlc

ggxospiro[indo

acid

[5-ch|oro-1‘-(2-fﬁuoro nzyl)-2,2',5'-trioxbspiqp[indo
| e-3,3 -pyrrolidin]N b(io yl Jacetic acid N
[5-chloro-1"-(4-fl
le-3,3 -pyrro “T(Zkb-yl]acetic a
[ 5- chl or o- R aphmsthyl)-Z,ZRf io@iro[in
dol e- 3, 3' - pyr arm] -1 (2H) -yl ] aceti c N&Ci
[5-chloro-2,2",5 -tP3oxo 1'-(3- phenoxybenzylpéplro[lnd

ol e-3, 3 pyrrolldln] 1(2H) -yl Jacetic acid

[5-chloro-1' F% or benzyl)-2,2",5" - tgispiesiar of i ndo
le-3,3 -pyrroll % ZFD yl]acetic acid 10

#oélli& dsﬂé‘ifhigﬁxlo% )o£§*8 u1§e e 1h [?'118%‘334% LOhbOIR $ading Folula (1),
Wieredyl R R? R3-a('e4deihlled nohe Fm;dn)lae?cl) ad, (I'y abdvici 0X0Spi r o
[indole-3, 3 -pyrrolidin]-1(2H)-yl] acetic acid
[5-chloro-1"-(4- nethoxybenzyf) 2,2

5'-trioxospiro[indole-3 erolldln]-l

(2H) -yl Jacetic

(Id)

A sub-group of Formula (Id) are compounds having Formulae (Id-1) and (Id-2), whereby
R', R%, R’ are defined as above.
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acid 15
[5-chloro-1'-(3-net hoxybenzyl)-2,2",5 -trioxospiro[ind

wWo@b@e32384 pyrrolidin]-I (2H)-yl]acetic acid PCI/EP2006/062545

[5-chloro-1"-(2, 3-di hydro- 1, 4- benzodi oxi n- 2-yl et hyl ) -
2,2 ,5 -trioxospiro[indole-3,3 - pyrrolidin]-1(2H)-yl]
acetic acid
[5-chloro-2,2",5 -trioxo-1"-(pyridin-2-yl methyl)spiro
[indole-3,3 -pyrrolidin]-1(2kh-yl]acetic 20 acid
[5-chloro-2,2",5 -trioxo-1"- {
[5-(trifluoronethyl)-2-furyl]nethyl}
spiro[indole-3,3'- pyrrolidin]-l(ZFD-yI] acetic acid
[5-chloro-1'-(4-net hyl benzyl)-2, 2 - FtOXOSpIrO[IndO
|l e-3, 3 pyrrol\dln] 1( 2H) - yl]acetlc 4 25

hyl ) benzyl

[5-chloro-2, 2 -trioxo-1"-[ 3- (trlfluor¢ B
] spi ro[1| ndob 3 -pyrrolidin]- 1(2H) '"1@ tic acid
TR !oxospir@&hy

dole-3,3' Hap] -1 (2H) - yI]ac: ackeO
) -trioxo-1'-(1-pheny ) spi rofindol

e-3,3 pyrrol|d|é§-l (2H) -yl Jacetic aC|d %@
2006/ 125784 PCT/'EP2006/ 062545 - 25
!5 chloro-2,2" .5 -trioxo-1'-(2-phenylethyl)spiro[indo

ogmdi)gfrﬁo(qunp@ie ,@d_ 1])(ag1i|ﬂ_dy’4) Fa@bqs, enanjiqmprs as shown below.
[5-chloro-1"-(imdazo]
1, 2- a] pyri di n- 2- ymﬁethyl) 2,2, 5 -trloxospﬁﬁo[lndole 3
, 3" -pyrrolidin]- (@FD yl] acetlc acid
[5-chloro-2,2', g=¥ripxo-1'-[(2E)-3- phenbggfop 2-en-1-
yl ] spiro[indol Z.~pyrrolidin]- 5 1(2 [l-acetic
acid
[ 5-chl oro- £z2
] spi ro[ i ndol e- %%rrolldln] 1(2H)- yl]aceti,c acid
4-(1' - benzyl - 6- chloﬁb 2,2',5 -tr|oxosp|ro[|ndBIe 3,3 -
pyrrolidin]-1(2H)- yI)butan0|c acid
[ 5-chl oro-1' - ERardibimexyet hyl ) -2, 2", 5' -t r Fesogepentd[ i ndol
e-3,3 -pyrrolidin]-1(2H) -yl ]acetic acid 10 |
Plire §rian(ibmez \ab me;l)aetdcyﬂn}c-rﬁmohémf@o&paunﬁ ‘of Fomoadas(id-i odnd (Ta-2),

QP2 ) 8nd e B it 442 S AE3 ron i s tepg ot

ih@enfioR. DiaMEoRbmeie8 bf the 34the Xﬂe]a%%lﬂﬁn the scope of the present invention.

Preferred compounds of Formulae (I’) are compounds selected from the list of:

[5-chloro-1'-[(2-methyl-1,3-thiazol-4-yl)methyl]-2,2',5'-trioxospiro[ indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid

[5-chloro-1'-(2,4-dichlorobenzyl)-2,2',5'-trioxospiro[ indole-3,3'-pyrrolidin]-1(2H)-ylJacetic
acid

[5-chloro-2,2',5'-trioxo-1'"-(quinolin-2-ylmethyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-
yl]acetic acid

[5-chloro-1'-(4-cyanobenzyl)-2,2',5'-trioxospiro[ indole-3,3-pyrrolidin]-1(2H)-ylJacetic acid
[5-chloro-1'-(3-chlorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl Jacetic

acid
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acid
[5-chloro-2,2",5 -trioxo-1"-(3-phenyl prop-2-yn-1-yl)sp

WO ewpiltzeded e- 3, 3' -pyrrolidin]-1(2H)- 15 yl ] acet PCT/BR1006/062545

[5-chloro-1"-[(1-nethyl -

Him dazol -2-yl)nmethyl]-2,2",5 -trioxospiro[indole-3,3
"- pyrrolidin]-1(2H) -yl] acetic acid
4-[5-chloro-1"-(4-fluorobenzyl)-2,2",
5'-trioxospiro[indole-3,3 -p¢+olidin]-1(2H) -yl ]butano
ic acid 20

4-[5-chloro-1"-(4-chl orobenzyl)-2,2",5" -trioxospiro[in
dol e-3,3 -pyrrolidin]-1(2H)- yl]butanoic acid

zd d (g FL@E gh]lgrobgnzaytl)r%gﬁ?g?o gp‘} oﬂhgﬂilta l3@§?ﬁ?€l‘id}ﬁwk§ﬁ9 141]acetic

[érc ogo-é 2p OF%l?epagrlﬁ]]rZ 20%%18 (%t ot t hoﬁ%&? i}ﬁ[ylﬂcetlc acid

ES dﬂ&omhm&%ﬁiw 2,295'drioxvs ird[hﬂblé- 53 (;thioilhiﬂq)-fl @T@tﬂ}ilﬁetlc acid

)spiro[indol e-3, er0|ldln - y cetic ac
[% oro-1 (1—naphthy1methy1f) 2! 5‘—tr10xosp1ro[1ndole—3 —pyrrolldm] 1(2H)- yl]acetlc

id (3-fluorobenzyl)-2,2',5" -trioxo-5-(trifluoromethoxy

spiro[indole-3,3 -pyrrolidin]-1(2H) - yl]acetic acid
[WOhix0e /2133 7ex0- Pa3/pEPRagbeaglpi®|indgle-3}3"-pyrrolidin]-1(2H)-yl Jacetic
cd.(2 quorobenzyI) 2,2",5 -trioxo-5-(trifluoronethoxy
3sp|ro[|ndole 3, pyrrolldln] 1(2H)- yl]acetic acid

[E2hibro-3'- (3Lﬂuaam115yl§ ppi,§ 1tﬁ@mﬁmmmme}3 a py[rr_shdmn-u tzlmqu}aaetic acid
(iglg%lgzgglbiiglﬁyl ]52 %‘%I‘-{n%[xhgp(iir%l[lgd(ﬁe 3.3 -pyrrolgdQ I|1]I 1d(|21rB yﬁacetlc ac1d

[6%htdrd-1 U@pﬁﬂ&%éﬁﬁgl |2) 5" 2tr13xos§1ro [tlﬁdo‘RaXﬁ’ B%ﬁfdilﬁfrﬂil@}@ﬁﬁ]aﬁetlc
ogy)splro[lndo e- pyrrol1din]- acet

e AR O HRTTR c
ﬂﬁd(4-f|uorobenzy|) 2,2",5 -trioxo-5-(trifluoronethoxy
[éémi’ - (-jrgi:t oxy'b%nzﬁ)y 5 EOA -Itrgchg p1roi1n5?>1e-313 p¥rr1>1adcm]t (gH) -yl]acetic

#id 5-chl oro-1' - (4- nmet hoxybenzyl )-2,2" 5" -tri oxospiro[i

ndol e-3, 3' -pyrrolidin]-1(2H)-
[5-chloro-1'<(2,3-dihydro-1,4-benzodioxin-2-ylmethyl)-2,2',5'-trioxospiro[indole-3,3'-

pyrrolidin]-1(2H)-yl]acetic acid
[5-chloro-2,2',5'-trioxo-1'"-(pyridin-2-ylmethyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic
acid

[5-chloro-2,2',5"-trioxo-1"-{[5-(trifluoromethyl)-2-furyl methyl} spiro[indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid
[5-chloro-1'-(4-methylbenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl Jacetic
acid
[5-chloro-2,2',5'-trioxo-1'"-[3-(trifluoromethyl)benzyl]spiro[indole-3,3'-pyrrolidin]-1(2H)-
yl]acetic acid
[5-chloro-1'-(2-naphthylmethyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic
acid

[5-chloro-2,2',5"-trioxo-1'-(1-phenylethyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic acid
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yl ] butanoic acid 4-[5-chloro-1"-(2-fluorobenzyl)-2,2",
5'-trioxospiro[indole-3,3 -pyrrolidin]-1(2H)-yl]butano

WO eoocazi7ed 15 PCT/EP2006/062545

[(3S)-1"-benzyl-5-chloro-2,2",5" -trioxospiro[indol e-3,
3" -pyrrolidin]-1 (2H)-yl]acetic acid

[(BR)- 1" -benzyl -5-chloro-2,2",5" -trioxospiro[indol e-3,
3' -pyrrolidin]-1(2H)-yl]acetic acid
[6-chloro-1"-(2-fluorobenzyl-»52,2",5 -trioxospiro[indo
le-3,3 -pyrrolidin]-1(2H)-yl]acetic acid
[6-chloro-1"-(3-fluorobenzyl)-2,2',5" -trioxospiro[indo
le-3,3 -pyrrolidin]-1(2H)-yl]acetic acid

4 if . . i i
FQH%P%QQSS ?trr'lo ) 1d| (2%%%%%:@% p}roﬁmt?(}l% 3 gcﬁg%’hg ?ﬂﬁﬁ'(ﬁﬁi&lﬁ%&lc acid
[-chrahl- @mulaZQ[lz 2deﬂp5]rndlu(11;l>£|)dm¢f|h?'lk)) 2:08 etnpkcmphyndn)ckxbé—ﬁ,a[-pyrcblidin]-
r.colidin utanoi c aci
ﬁgﬁlﬁﬂ%?gg¥ -(3, 5- dlchlorobgnzyl) 2,2
[5 ciﬂd’rd)—Q&QS‘thﬂ{ 1" CXH )63-phodyipRop-2-@h-i1 dyl]%inrd[(iriﬂdle Y Blmeetitm]-

K%HEMH%PBCQ”Q 5 -trioxo-1'-(4-phenoxybenzyl)spiro[ind
[F-cﬁlo’l)’ 3 93%5)98 \ %QLH%M&%}H&&E}Z]S{;HO[%QOE% §_pyrrolidin]-1(2H)-

oro 1 oxybenz
Wlacetic agidos pi ro[l ndoI e-3,3 -pyrrolidin]-

8%t 858t 2208 onpeumtingalerd b anmgliing Gabpiangis geid
ggﬂg%@g-g g(ciOétﬁbx%ct;'Bl}é}F))m&‘) g?ﬂé'iggdéﬁ%mﬂlﬁtﬂiﬁ 3 3yb3}r&£1ﬁlﬁﬁ]€>1 (218)-¢1]1a08kic acid
-2 Geenziamprsiy b%‘ﬁéf’ﬁoo%ﬁ zw}oxesnemleﬂelez% ¥-pygolidip]-H2byllacetic
def[ i ndol e- 3, 3 -pyrrolidin]- 1(2FD yl]acetlc acid
5-chl oro- 1" cyanobenzyl -trioxospiro[indo
[6=chlogo-23p ftupxcdi ral]Z phemayethy m@[lndol@rémpyrroh in]-1(2H)-ylJacetic
z%? chl oro-1'-[(5-net hylisoxazol -3-yl)nethyl]-2,2
trloxosplro[lndole 3,3 -pyrrolidin] 5 1(2H) - yI]
[Aehidre-224 5 dripxo-1"-(3-phenylprop-2-yn-1-yl)spiro[indole-3,3'-pyrrolidin]-1(2H)-
_ﬁ enzothiazoI-Z-yInethyl)-5-ch|oro-2,2‘,5'-trio
E@%VVH[ ndol e- 3, 3' pyrrolldln] 1(2FD yl Jacetic acid

[BQ:hRJ% qQr Rl—heﬂ{)ﬁ-ﬁfpﬁﬂl@z{z@k = 2, et Hﬁﬂxl) ro@i'ndole-3,3‘-
-trioxospiro[indole-3 pyrro i'din]- -

riolidiai @1 Bolisca aeid

é{i%&?%rggl?-;%g%%égﬁxggl[)l s 0,'5‘1&1%§§s§ Ijabﬁdjdl@é gl'-p)?l'r()i dlrﬁelt(ﬁ)ﬂ ;rl]butanmc

acid

4-[5-chloro-1'-(4-chlorobenzyl)-2,2',5'-trioxospiro[ indole-3,3'-pyrrolidin]-1(2H)-
yl]butanoic acid

4-[5-chloro-2,2',5'-trioxo-1"-[4-(trifluoromethyl)benzyl]spiro[indole-3,3 "-pyrrolidin]-1(2H)-
yl]butanoic acid
[1-benzyl-2,2',5'-trioxo-5-(trifluoromethoxy)spiro[indole-3,3'-pyrrolidin]-1(2H)-yl Jacetic
acid

[1'-(4-methoxybenzyl)-2,2',5'-trioxo-5-(trifluoromethoxy)spiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid
[1'-(3-fluorobenzyl)-2,2',5'-trioxo-5-(trifluoromethoxy)spiro[indole-3,3"-pyrrolidin]-1(2H)-

yl]acetic acid
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pyrrolidin]-1(2H)-yl] acetic acid
[5-chloro-2,2",5 -trioxo-1"-[(2-phenyl -1, 3-thiazol -4-y

wo Yovetitsz4 spiro[i ndol e-3, 3" -pyrrolidin]- 1(2HewEP2006/062545

acetic acid [5-chloro-1"-(2-chl oro-4-fluorobenzyl) -2,
2", 5 -trioxospiro [indole-3 ,3 -pyrrolidin]-1(2H) - 15
yl]Jacetic acid [5-chloro-1'-(2,5-dichl orobenzyl)-2,2",
5'-trioxospiro[indole-3,3 -pyrrolidin]-1(2H)-yl]acetic
acid [ -26-

-[ 4- (acetyl am no) benzyl ] -5-chloro-2,2",5" -tri oxospir
o[indole-3,3 -pyrrolidin]-1(2H)- yl]acetic acid 20
[5-chloro-1"-[(6-chl oropyridin-3-yl)nmethyl]-2,2",5 -tr
e €ex3.:-3' - . i di - . - | @ q:

! Cﬁ&gﬁ%&&g&%@fgb 5 %?%m Y EinRbiotHcMoxy)sh#éindbld 3,85 Hofidin]-1(2H)

yHacetobalcid3- yl met hyl ) -2, 2", 5' -tri oxospiro[indol e-3, 3' - py

SRS M bion RS L5, Gl ey hesgpioindole .-
Iﬁ}rrohﬂinqm@,}gmpcéﬂmm e 3 3 pyrrol i di nj-1(2H - 25
X'I(hacetlc amd{t oxo-1' 1(3'

Ot reephihy imefihse RyY ')“é‘ﬁiOr%(tFﬂH%FSﬂ’@ﬂ@XY)SPHO[me -3,3"-pyrrolidin]-

' n]-1(2H) - yl]acetic acid
1(§H ﬁq%c:egéég{i (4-chloropyridin-3-yl)methyl]-2,2",5 -tr

|1 oééexshmrobﬁn[zylbrd@' 8-t8o®0- Sﬁt}ﬁhomrrchthqu)sm(rQﬂﬂ)dO}ﬂ 3.3mpyerolidin}-1(2H)-
3 q ld2006/ 125784 PCT/ EP2006/ 062545 -28
Bf%cehclag 5 -trioxo-1"-(pyridin-3

A y44mmdagueh533) 20" §'itieha)-S-(@ MBoromettion jspirs[indb(c2i Y pykdolidin]-1(2H)-
acet| c acl
YRt agido- 1' - [ (3, 5- di net hyl i soxazol - 4-yl ) et hyl ] -2, 2'

Ais- étﬂb@zqﬂwmeﬁiokm&ﬁ) -3 285 -(RYXdsPirb[Hdele-3, 3 (pRiotidind- 1(2H)

acetic acid
){Ubutaﬁl()!@ﬁwdrt butyl 1, 2, 4- oxadi azol - 3-yl ) met hyl ] -5-chl o

—&r C Ot?roal I(ﬁ hﬁﬂa Eé)&gp]rfg dggtgﬁkgsggfb@ndole{i ,3'-pyrrolidin]-1(2H)-yl Jbutanoic
deft chl oro-1'-[ (5-cycl opropyl -1, 3, 4- t hi adi azol - 2-yl ) et
[%)]rlég?réyh?—c%%éﬁ{J 1"1(2{?9 inl’rc] gllélg g 3?‘—pyrr011d1n] -1(2H)-yl]acetic acid
[[ﬁ{)cf‘-'b@ﬁﬂd—g “chidré-2 1788’ t’tﬁ&‘t’dsﬁtrgnﬂioféei By R0l (W1 JabB i heid
[)é-c oro- 1 (2 ﬂuo-r(tﬂ;eln(z)})l(ls)g 2! 5r‘3r1(|>)?osglr(?[;ndole-3 ,3'-pyrrolidin]-1(2H)-ylJacetic acid
[6-chloro-1'-(3-fluorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-ylJacetic acid
[6-chloro-1'-(4-fluorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-ylJacetic acid
4-[5-chloro-2,2',5'-trioxo-1"-(2-phenylethyl)spiro[indole-3,3"-pyrrolidin]-1(2H)-yl ]butanoic
acid
[5-chloro-1'-(3,5-dichlorobenzyl)-2,2',5'-trioxospiro[ indole-3,3'-pyrrolidin]-1(2H)-yl]acetic
acid
[5-chloro-2,2',5"-trioxo-1'-(4-phenoxybenzyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-yl Jacetic
acid
[5-chloro-1'-(2-methoxybenzyl)-2,2',5'-trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic
acid
[5-chloro-1'-[4-(methylsulfonyl)benzyl]-2,2',5'-trioxospiro[ indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid
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1 0 pyrrolidin]-1(2H)-yl] acetic acid
[5-chloro-1"-[(4, 6-dichloropyridin-3-yl)nmethyl]-2,2",5

WO 2006/125¢86 pi r o[ i ndol e- 3, 3" -pyrrolidin]- 1(2H) -Bpt1/EP2006/062545

acetic acid

[5-chloro-2,2",5" -trioxo-1"-(2-thienyl methyl)spiro[ind
ole-3,3 -pyrrolidin]-1(2H)-yl]acetic acid 15
[5-chloro-1'-[(3, 4-di met hoxypyridin-2-yl)methyl]-2,2",
5 -trioxospiro[indole-3,3 --pysrrolidin]-1(2H) -yl]
acetic acid [5-chloro-1"-(isoquinolin-
-ylmethyl)-2,2",5 -trioxospiro[indol e-3,3 -pyrrolidin]
-1 (2H)- yl]acetic acid

[t 5[4C(|t3§n§}{o‘eﬁ%f>j?yl nzc}i[q 4 gmlgrol%,z[f( %%@ﬂ}’d[mﬁol% S YAdi@AR 2H)-

iacetwlacdi n] - 1(2H) ylJacetic acid 1'-benzyl-5-chloro- |

[S%O%ﬁs@hayéﬁ &12})“25,2 g’%ﬂ%}:fﬁglf({[}tﬁ%{;#? ?-pyrro dlnij ?&2?1) -yl]acetic acid

[63;8)01‘{)-5‘ kit itoxagdk 33-91)@@@91}1222’ |5)-tr13xé’sp1ro[1ndole-3 3"-pyrrolidin]-
-trioxaospiro[indole-3,3 -pyrrolidin]-1(2H)-
Wﬁlh@éﬁeec addd 25 (3
)_ 1 l . . C < . K i
i Eoani S SO e o
(BR)-yllscthaad o- 1' - ( 3 met hoxybenzyl ) - 2 2'

)Fgﬂﬁ"é%?.x@? BB 5hAerar DY LRk bR g gvrongn 1o
Tacetic acid

Bihlorer S ERigg 1 o4 Bpeal Spprogyi 255} Eoxgsptrol indok-33-
[{gﬂoﬁa Q1 @1H-ylfaletft-adid | UuOr obenzyl) -2, 2

trioxospiro [| ndol e-3 , 3" -pyrrolidi n] 1(2H) -yl ]
[Achlare-2, Qé@‘ftdo@ 1'-[(2-phenyl-1, 3-thiazol4- -yl)methyl]spiro[indole-3,3'-pyrrolidin]-
(1, 3-oxazol -2-ylnethyl )-2,2",5" -tri oxospi
g’[‘?%&ﬁe&c c@ -pyrrolidin]-1(2H)- yl]acetic acid
[b &hivind-a -@-chlerp{44Ausrdtienxyl)-3; 2nﬂttﬁmkq@y1m[ﬁ1db}e2$ Ylpyrmetitinl|-l 2H)-
trioxospiro[indole-3,3

éW?t&*ﬁcEﬂ n]-1(2H) -yl ] acetic aci d [5-chloro-1'-{
[B%hio%-q hd205 @i@fﬂ%f&bbﬁzyl)-—ﬁ?tﬁtrﬁﬁ@gﬁfl}[ﬁih&»l@:@tﬁlﬁ&ﬂrohdm] 1(2H)-yl]acetic

“{rioxospiro[ind
ac1d
[1'-[4-(acetylamino)benzyl]-5-chloro-2,2',5-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-
yl]acetic acid
[5-chloro-1'-[(6-chloropyridin-3-yl)methyl]-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid
[5-chloro-1'-(1H-indol-3-ylmethyl)-2,2',5"-trioxospiro[ indole-3,3'-pyrrolidin]-1(2H)-
yl]acetic acid
[5-chloro-1'-(5-chloro-2-fluorobenzyl)-2,2',5'-trioxospiro[ indole-3,3-pyrrolidin]-1(2H)-
yl]acetic acid
[5-chloro-2,2',5'-trioxo-1'-(1,3-thiazol-4-ylmethyl)spiro[indole-3,3"-pyrrolidin]-1(2H)-
yl]acetic acid
[5-chloro-1'-[(4-chloropyridin-3-yl)methyl]-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid
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1 0 pyrrolidin]-1(2H)-yl] acetic acid [5-chloro-1'-{
[ 5- (4- met hoxyphenyl ) -1, 2, 4- oxadi azol - 3-yl ] net hyl }

WO 2008/12%584 PCT/EP2006/062545

trioxospiro[indole-3,3 -pyrrolidin]-1(2H)-yl]acetic
acid [5-chloro-1"-[(1-nmethyl -1

H 1, 2, 3-benzotriazol -5-yl )nmethyl ]-2,2",5" -tri oxospiro[
i ndole-3,3 - pyrrolidin]-1(2H)-yl] acetic acid 15
[5-chloro-1"-(3-faryl met hyl }2&, 2" ,5" -tri oxospiro[indo
e-3,3 -pyrrolidin]-1(2H)-yl]acetic acid
[5-chloro-1"-(2-chl oro-5-fl uorobenzyl)-2, 2

5'-trioxo Spiro [indole-3 ,3 -pyrrolidin]- 1(2

e T L
BT AT Ha

(ﬁﬂpbﬂakﬁcamd(S 5- dlfluorobenzyl) 2,2
trloxozﬁlro i ndol e- Byrrolldln] (2H) -yl ] acetic

Bcﬁ(%tqrsbla b?d- %adleeolzﬁ ﬂmt Bi-otsdlerg 2y, é-tﬂgxosplro[mdole-3 3-
3,3 lid 1(2 |

;%rroilﬁin?)fgﬁﬂggﬁcéﬂc%@gihleor o1 py;-r ?relt h'yln] (2H) -yl]

[Sl-dbkmz-llhﬁ(ﬁi—az@bp@pxl’r1),31é1tlhg«lh}1202—22y1)n56th§t1} 2.3%B4rioxospiraithdble-3,3'-

olidin]-1(2 ] acetic acid
qygfoiﬁ ng)%i}g? ] etfc]aﬁo oH)4 )r/rel hoxybenzyl ) -2, 2'
[5-chldrd>-QX[<Q$-meﬂQixyl3d53&ﬁneﬁ1ﬁpyrmﬁf 2 GintekHY Qa'ﬂ)noxosplro[indole-3,3'-

etic_acid WO 2006/ 125784 PCT/ EP2006/ 062545 - 30
I{Y@@ﬁ%ﬂ@@*yllﬂset&ﬂ%s#o 5-f | uor obenzyl ) -2, 2'

[g-chlorrb 9%, "(ﬁ&{lérﬂﬂﬁ‘icﬁn 3.yPmayif-2hi sl 'tﬁﬂxo;ﬂlgd[ﬂldole 3,3'pyrrolidin]-

yl ]acetic acid
MZthﬂﬂxbcaﬁd[(S met hyl - 3- phenyl i soxazol - 4-yl ) net hyl ] -

aCé{o‘ré 2 2t 5 &8?}? =Pl (ﬁc&u Meﬁlyﬁsﬁro[mag -r3?g‘-ip91i'r91]idi&ﬁ?(5|i{'))ﬂ]licetic
*ﬁ&chloro 1" - [ (3- et hyl - 5- phenyl i soxazol - 4-yl ) met hyl ] -
[gé:@qr%— |Z$ Ié%stgl ol 211104 l)met%yl] 2@( '[t(l?ll()XOSppl‘l)[II}({O%el_g 3y| ]
;{y%roh&mghtﬂ{)csﬂja@&i@a)cml 3-1 hl azol -4-yl ] methyl}

tri‘oxospiro[indol e-3, 3

[é;qh}ng)ﬂ diisppuinpimhl )S}mj?thala-é’g3‘,@'—@9}(@5p1r0[1nd01e—3 3'-pyrrolidin]-1(2H)-
yl]acetic acid
[5-chloro-2,2',5"-trioxo-1"-[(5-phenyl-1,2,4-oxadiazol-3-yl)methyl]spiro[indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid
1'-benzyl-5-chloro-1-(1H-tetrazol-5-ylmethyl)-2'H,5'H-spiro[ indole-3,3'-pyrrolidine]-
2,2',5'(1H)-trione

(3R)-[5-chloro-1'-(3-chlorobenzyl)-2,2',5'-trioxospiro[ indole-3,3"-pyrrolidin]-1(2H)-
yl]acetic acid
(3S)-[5-chloro-1'-(3-chlorobenzyl)-2,2',5-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-
yl]acetic acid

(3R)-[5-chloro-1'-(3-methoxybenzyl)-2,2',5'-trioxospiro[ indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid
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[5-chloro-1"-(2-fluorobenzyl)-2,2",5 -trioxospiro[indo
le-3,3 -pyrrolidin]-1(2H)-yl]acetic acid 10

WO 2006/1atd784 O- | PCT/EP2006/062545

-(5-chl oro-2-fluorobenzyl)-2,2",5-trioxospiro[imdazo
idine-4,3 -indol]-1"(2"H)- yl]acetic acid [5" -chl oro-
-[ (5-net hyl - 3- phenyl i soxazol -4-yl)nethyl ]-2,2",5-triox
ospiro[imdazolidine- 4,3 -indol]- 1'(2'H)-yl]acetic
acid -29-
(1-benzyl -5"-chloro-2,2",5-tri oxospiro[imdazolidine-4
3 -indol]-1"(2"H-yl)acetic acid 15

-chloro-1-(2-fl uorobenzyl)-2,2",5-trioxospiro

<%§E;5d flﬂ ol gjpgleﬁfro§¥ senpiiphbrs Jtn&?q Skﬂrglﬁdd%leaf?tﬂy‘&ohaﬁ'] 9eny

ﬁ]ac@tmamdospl ro [indole-3 ,3 pyrrol idin]-1(2H)-

[45ohRES 2 PlinRodoBonms D Sinpgmirolindsle 3.3 pyrroligiA Gy yllaceti
deddpl e- 3, 3" - pyrrolldln] 1(2H) 20 yl]acetlc aC|d (3
5-chloro ro- 5-chl or obenzyl)

S) -
[§ 93 41r§d%¥aé°13 lemeélwl)r%,ﬂp&tmxosnl(cz{mﬂo&?r% %d’é’FPEdlalrﬂ@H)

y(l]%ggtw[a%:m oro-1'-(2-fluoro-5-chl orobenzyl)-2, 2
trioxospiro[indole-3,3 -pyrrolidin]- 1(2H)-y|]

[é@@lqr@-lb[(f‘il-megfg)xy—fl—methylpyr1d1n—2—y1)methy1] -2,2',5'-trioxospiro[ indole-3,3'-

hI olgte} 5' -di oxospiro[indol e-3, 3" -pyrrol
OH?HT élﬂ)%af%bcatcldg acid [5-chloro-1'-[(3
[5 otitomy-1- {2 - ehlorphoxydy 0 B-thiayd )4vpilhythy B 2,85 ogspsp| ifidole-3,3™-

[in pyrro din]-1(2H)-yl] acetic acid
I{W"ﬁ&“&)ﬂé}ﬁ“}’lkﬁe@‘ﬂ% obenzyl ) -2, 5' - di oxospi ro[i ndol e-3

125784
[g%T ! EaFQ fzg 6/(% gn%%t%%&gl’f@an) 1288k hdaRt A1 RIZINEHid

tfigxashirefimslole-3 @@W@nﬁl@H}ﬂbﬂm@I )-2,5' -di oxospiro

SR 301 eaiarel R M RIS 2Shdhespiyinpoe .-
;i}rrr:b'hddu]o(alls)gﬂ]ao?tgcmdm ed3 ﬁar m|c;yrrol i di In] 1((:(2:H) yl]
Bl f ‘ﬂftm o )3’0’%%- égspgpﬁa%gﬁl prrqlydin ﬁﬂéflﬁw%em acid

[el&no@m @Lcmoromcﬁmemld 9 tné:&&pi%[ﬁiﬂ@ﬁa oy ﬂ:yﬁromﬂn?-@QH)
351 , lc, containing for exanple a carboxylic
]@Q‘Ptmﬁ@ldare saI ts for msd VVI th pharmaceutically al kal i

S o T 2 30 P st
acid
[5-chloro-1'-(2,3-difluorobenzyl)-2,2',5-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic
acid
[5-chloro-1'-(3,5-difluorobenzyl)-2,2',5-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic
acid
[5-chloro-1'-(3,4-difluorobenzyl)-2,2',5-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic
acid

[5-chloro-1'-[(1-methyl-1H-benzimidazol-2-yl)methyl]-2,2',5'-trioxospiro[indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid
[5-chloro-1'-(3-fluoro-4-methoxybenzyl)-2,2',5'-trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-

yl]acetic acid
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In a second aspect, the invention provides spiro
derivatives of Fornmulae (I) or (lI'") for use as 10 a

woredscazTent . In a preferred enbodi nent these SPECT/EP2006/062545

derivatives are conpounds of sub- Forrmulae (la), (Ib),
(lc), (1d). In another preferred enbodi nent the
conpounds have Fornulae (la-1), (la-2), (Ib-1),
(Ib-2), (lc-1), (lc-2), (1d-1) or (1d-2). In another
enbodi ment the spiro derivatBwe for use as a

medi canent is selected fromthe conpounds sel ected
fron1the list given above and the foll ow ng conpounds:

[%Jc RERZH! ’h?o {zbsuﬂif(;il otenZyl)- §2' 1l éh%%ﬁﬁ’é[h%le@?' L irotidin] R¥2H)-

rro |d|n acet1c
wlatdtic-aid yl - 5- chl or 0- 2, 2' 5 -tr|oxosp|ro[|ndole 3,3 -p

A e S LR X P ———y
yﬂnﬁdﬁﬂ1g&ngqhbaknkxﬂ(2Fb yl]acetic acid

chloro-2,2' 5" -trioxospiro[indale-3, 3

9] yl -
[év:hoéq)-ll gﬁ?gqneﬂ(@ﬁ)plvp)ﬂwgggﬁbﬁyl)mlgl] 29 5‘—tr10xosp1ro[1ndole-3 3'-
¥ 2,2 ,5 -trioxospiro[indole-3,3
;(y}rollpﬁgizlgi]ﬁ_)%gg%t{bﬁé 2,2 _ pi rof -p

rro ) cetlc acid
[Pshidrord {.‘[2-2(3 ~chloPepinetyH bk 3 ehiagodyd)- yidmethy 1} -2, 52trioxospiro[indole-3,3'™

I?)’IH]-O; {é'?)igﬁﬁ %c«l;ticnaccl:f) e-3 ,3 -pyrrolidin]-1(2H)-
[4-chloro-al- dZyﬂuoEolfdnﬂﬂF 0,205' rioXwspird [hﬁlblbsing HHoldel-e¢231)3/japetic acid

I|d| yI)but Qic_acid
3" q@om ors %%?l& »? 255-tqxospiepligridesolidingrtet-ndel)-1'(2 H)-
Y4B et n] 1(2H) - yI)butan0|c acid, and 25
% chloro-1'-[2-(di net hyl am no) - 2- oxoethyl]-2,2‘,5‘-tr
[|5 oswsprlrliﬂ@mm&ml—é -Ihegylispyazobitiyd)imelhyl]12,2'H)y ripkpspiretiingdazolidine-
é%“éh ﬁqbéé5§ﬁ] 2l 844 PCT/ EP2006/ 062545 -32 In a third
% Ven

aspec Ion provides the use of a spiro
(di&renzgaﬁr—vlﬂomez;ﬁrﬁmgostpﬁoﬁmdmbIMne( 4,B'-ind ol )1 (BH)-yh)scetic acid

R orets e 2t Finse AR T e e 4P e

#igease selected fromallergic diseases such as
allergic asthma, allergic rhinitis, allergic

(éBMi:plﬂpliwl '(2-duorphenzyhfd, aﬁhﬁtoespgplr@ém@@ééeny%@mn]alﬁﬁ)

§ﬂé%3 flermatitis, contact hypersensitivity, allergic
ac dermatitis, chronic wurticarial/chronic

B8)- [Spdﬂdsmev-e?&ﬂoomhmzyl)am‘,b"elaibkeapird[imgﬂé-ﬁ,dup;ecblidin]-1(2H)-
j Q%the (e.g. toxic epidermal necrolysis or Lyell's
yEﬁ /| Stevens-Johnson syndrone / drug

(BSPEJSLélﬂ&SLﬂ' (Lo E116 1088 zy1) 20 5 OEidk HpirBHhdo1€8,3"-pyrrolidin]-
nmor phous | i ght eruption (e.'g. photo- irritant

¥XH¥WH@F%ﬁt|t|s photoal | ergi ¢ contact dermatitis ;
@EZ‘F? B AMGORPE IR bk 200 LGS e 3.3 pywottin-
PH)-pll4vetic siideases with an
(1'-benzyl-5-chloro-2,5'-dioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl)acetic acid
[5-chloro-1'-[(3-methyl-5-phenylisoxazol-4-yl)methyl]-2,5'-dioxospiro[ indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid

[5-chloro-1'-(2-fluorobenzyl)-2,5'-dioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic acid
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i nfl ammat ory conponent such as rheumatoid arthritis,
multiple sclerosis, osteoarthritis, and inflammtory

whowel2xd86ease (I BD) and ot her di seases and di BOI/EPI086/062545

associated with CTRH2 activity. In a preferred
enbodi nent the spiro derivative is selected from
Formulae (la-1), (la-2), (lIb-1), (Ib-2), (lc-1),
(lc-2), (1d-1) or (1d-2). 15 In a forth aspect, the
i nvention provides a nethod-Bpr treating and/or
preventing a patient suffering froma disease
selected fromallergic diseases such as allergic
asthma, allergic rhinitis, allergic conjunctivitis,
i nfl I S . h Gr 1t4i
R o R 53 T e B LB FEE TR 2
ylacagmiacidur t i cari a/ chroni ¢ i di opat hi ¢/ aut oi mmune

3R T BSOSl 8 Rotindote 3.3

Sfoudme(2BHsNpbaickeinson syndrone/ drug

hypersensitivity syndrone), photodermatosis or

el B®phastscelli@ly ScHRhBIeNcaliBnid. sad 0brOThiplek@&Nbf compounds of

contact dermatitis, photoallergic contact dermatitis, .

Famglap €1 gad (), andjeorrpaunds ef subzgraupsed Siopmulac (Ta, Ib, Ic, Id) containing
0 i .

B YOS B SRR SR SHERL S, DU AN AL AR: motal s,

adkatiine agrthr metahsmits,i alinainfum salts,sammonitmphles sl seltowitls prganic amines.

osteoarthritis, and 25 inflammtory bowel disease

Ih laBEYondradpcgt, ey indénsion pesyides dpich doivaeves ofi Femuilat @pon(l 9 ffor use as

CTRH2 activity, .by adninjstering a.spjiro derivative

SREGPUTG, Pt Pfamer gmbflimcal (hose)sprirp dori iy Sy fgrmpgunds of sub-

Kdrmwlab bla)! €b),! ), (id). 3n Rin6feF E@e@‘exﬁﬂ*ﬁ@ﬁb&@ﬂknﬁ R &hgdnds have

derivative is selected fromFormulae (la-1), (la-

Rargulpy (Ta¢)I9), (Por . @h-2), (Iecb)fle-2),1(-yor éld-Di d- 2) . WO

2006/ 125784 PCT/ EP2006/ 062545 -33 The term

In mnethenh embeglimentsthe spigo Henivaitine fayhusa lag appacdiepgeant isowsdpcted from the

&ﬁ{p‘i}hﬁ&sl séle@led tﬁ%}naljhla Yist Sq?\'/:e \aB0Yd B thd fbﬂb&i&lgp&gwgunds:

al Feviating, or reversing one or nore Syfptons or

(¢'sbemeylsy-fladro-291" |Setrigkospitofirdale 3 Bt-pyrrs i dinirigRla)-yl)acetic acid
TR RSB o OB 8 LR s

[Bichiepat '-@tm@thsm't@nytz,mtrhﬁoﬁﬂi@ﬁﬁdolbm,ﬁpm&ﬁi@]tmﬁﬁ-ygaceﬁc

phar maceuti cal conpositions and unit dosages thereo

in such formmay be enployed as solids, such as

agid
%Qflhﬁzglﬁg{chlofré-b '2@&%%&%%@%‘13 ﬁ'i—p‘}g{oﬁ;ﬁ(ilnf—g'@-lg—ﬁﬁ)butanoic acid

suspensi ons, si onis,

(@ clpmaylesmeftioky-8(2', ittibxdshizo|raviz-3 A} pyrfotidingl I acetiracid
(s aioR L e vy Rl o  fassglindoi .0 Byrrotiding 1 2k

WhdétiaeRUt i cal conpositions and unit 10 dosage forns

thereof nay conprise ingredients in _conventional = .
%{%ﬁ@lﬁ—ﬂg@p—%‘,@ hirigxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl)butanoic acid

4-(1'-benzyl-5-fluoro-2,2',5-trioxospiro[ indole-3,3-pyrrolidin]-1(2H)-yl)butanoic acid, and

[5-chloro-1'-[2-(dimethylamino)-2-oxoethyl]-2,2',5-trioxospiro[ indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid.
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wi t hout additional active conpounds or principles, and
such unit dosage forns may contain any suitable

we@bdoeari7se anount of the active ingredi ent conPENEP20AS/@2545

with the intended daily dosage range to be enpl oyed.
In a fifth aspect, the invention provides a
phar maceuti cal conposition conprising a spiro 15
derivative according to Fornulae (1), (I") or its
sub-Formul ae (la), (Ib), (le}2-(1d). In a preferred
enbodi nent the pharmaceutical conposition conprises a
spiro derivative of (la- 1), (la-2), (Ib-1), (Ib-2),
(lc-1), (Ic 2), (1d-1) or (1d-2), together with a
| - ahl ieRi j
R ATEAR REbl iR iVondBE BRANAR U SLHHBD A0 B find IFFormula
(i[)n ¥p DmtlfSul&Fpi’maIlam(ie,ufoL dal Id) dor dmnprelsaratmmnof tSuwkhcament for the

gp HE Rgiée&%l Z:Oé‘I ofy ﬁ%gﬁg?g ngé’ﬁtﬁa {H %ﬁerglga eaaff,?esuch as allergic
a%ﬁﬁﬂav Qlll@@i@@hiﬁﬁs @é}gfcaédnyumtlhﬁsc@lﬁﬁ)m&ﬁnat&fy &éﬂnﬁtoses such as

i nvention are admnistered jn a phar maceuti cal

abemie c derratifiso upANtach h BYRGTBRELIVEY.  alleegie o feBiactd %ﬂtnataqlq,y chronic
ﬁﬁﬁﬂ%ﬁ@ Qi itfélc;a?{@ifnﬁhhé/ Lﬁ’ﬁ avial Ql ﬁlﬁgcekay efanthems (e.g. toxic

physiclian, In ht of e rel e
apidecmals treobsis imrclhmll'ag sytdomondi StecvﬂnSfbhb@nt rseadreme / drag

e ch asen I adm ni. st rat.ion. .the
BB T it et oL Rl bl B hinu o ot
1ﬁita1ith:entabtf%rmatdi$§lbhdwdlleﬁgi& cortdt® demnagitis t yhroic abighic dermatitis), and
patient's npt ons, g the |ike. WD 2006/ 125784 )
thyeriEpDRTRTdREbRsaAyC disorder &uchnas RRYERats Pain 408 AR idiseaies with an
1ﬁﬁaﬂ1§1§t%?y bd?ﬂ[ﬁi%ht%ﬁéh £ RclBatB AN ALAL %ﬁfbl@ ¥clero¥iR! dsBlo¥rthritis, and

rout'es including oral, rectal, transdernal,
19ﬂammwmedvawel idiscassv @RB) sand; ather dissases zand diserders associated with

C an ?relét?\;?‘{yh q] g %[I’E%%Ibﬁ’éﬁfh%t " pﬁé %Ia \?aq s n§ sséigc%%l fh Formulae

(T dai)qits 1), db- buﬂl&lp@h@r@d—l}/&r(@d—&pmnl y, hovvever

the conpositions are 5 presented in unit dosage fornB

Tha foREiaspdegtike BEEnicAt Fowddss 4 ehethbddot @Edlingwhtlor BaSaging a patient
fornms" refers to P %S|callﬁ di screte unjts suitable

syfleting {rapya dissasgeslerigd ergignfizases WRl appHengic asthma, allergic

Iﬁﬁwlaﬁergﬁﬁe&Jﬂ{&ﬁmﬁoﬁﬁ@ irfHlaRfndlor’ &RARLOEY QRA UGt td\‘:rrnatltls
of activé matérial calculated to” produce the desired

qon@ptapélmmrs,eneﬁwwt allergigs s owitaet | odermiatitis, a @mmablte“ucarla/chromc
181h ?Tltﬁgz?auy P’lufl? 3 %(c%ng | aﬁrue%mdu gx%th%{@lletée got% ep1 2 r&acrolysm

€ pre premeasur e rosyringes

(ﬁf LLyedi's| |@udd>nm¢8temls%mr56n Orsyﬁﬂrbrhs/drdgabhﬁieﬁbensiﬁ\fi@ul gmdrome),
r the like in the case of solid sitions
Pg‘& ’&‘&ﬁ%%ssf’f ipgfygnorphqus Jight ieryntion er%etﬂ%?ﬁoe‘ﬁétmgn?%’éa“ dermatitis,

pheldaléigicv € cameqr dliélﬂlatlﬁé) t BifohidV eRitnR IRrm#AHAY,| Yal  myositis,
m nor conponent fromabout 0.1 to about 50% by wei ght
ngprodegenerative disorders such as neuropatic pain and other disecases with an

inflammatory component such as rheumatoid arthritis, multiple sclerosis, osteoarthritis, and
inflammatory bowel disease (IBD) and other diseases and disorders associated with
CTRH2 activity, by administering a spiro derivative according to Formula (I), (I’) or its
sub-Formulae (Ia, Ib, Ic, Id). In a preferred embodiment the spiro derivative is selected
from Formulae (Ia-1), (Ia-2), (Ib-1), (Ib-2), (Ic-1), (Ic-2), (Id-1) or (Id-2).
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preferably fromabout 1 to about 40% by weight) with
the remai nder being various vehicles or carriers and

w@eweaswEsfng ai ds hel pful for form ng the desiredi/E@PR06Igr2545

form 15 Liquid forns suitable for oral admnistration
may i nclude a suitable aqueous or non- aqueous vehicle
with buffers, suspending and di spensing agents,
colorants, flavors and the like. Solid fornms may
i nclude, for exanple, any of3the follow ng
i ngredients, or conpounds of a simlar nature: a
bi nder such as mcrocrystalline cellulose, gum
tragacanth or gelatine; an excipient such as starch
t b Sin r g t &% L gi
B, YR o rering, 4" R AArbg sRART o Ul oo uD Bkl or oty
pra@masg,umilﬂuta@r allevlatalgglardamrsmg aineasr motd symtbms or cause(s) of

i ], di t h
%ﬂeréé%@%a?bﬁﬁharpmg%wiﬁ bl b agent suchas

epper -n nt, salic r orange fl . .

P EStaaRd: g ahtoni. eahes widss PR isanaily ghplosed adjuvant
dafic@ CAiRhEoSERIPibMR 8 bdFladdd ROMB Teine of PRdrht&fiical composmons
sal i ne or ot her i njectable carriers known in the art

and valslpsages tharesdernd igspety formemans be gmployed apolidsy sugh gs tablets or

C y

il o b RSy 0 Slhr DO ks B0, i or o
filldgiwith whd karbd) ealk ﬁxrmrmldesre, beiimghd fem of s!cltihbilnjaactah}er $oéutions for

d, th 006/ 125784, PCT/ EP2006/.062545
P%Eeé‘t%lo °18§§%r¥‘§8‘§ﬂ%e8%dﬁ@n4%“ E oPhagmagautic d‘iﬂ“?ﬁ%i“@?se&“d unit
ddkagenfoR b abRo MHYOSIrhpride Singfedient¥Eine bohvieREISHRAB YRSIEiOMS; with or

Further materials as well as processin techn| ques and
without additigpabactiyge cogpeunds, omtpncqges@ An gt ¢ ﬁsage forms may contain
ﬁg%?%@&éﬁécﬁ% amGird? Bis&lé acth ingrodicht &Hlme%glg‘gﬁg]: VME{ K intended daily
Publ I shi ng Conpany, Easton, nnsyl vani a
dosagerrpagedt bd emploged be reference. 5 The conpounds of

this invention can al so be admi nistered in sustained

Inal £fils espect; the iovention nosdst aphaetdaceetierd Semgosigordedmpresing a spiro

T T

ProResP @mabcﬁﬂleﬂfah@ phﬁhﬁcéuncﬁamﬂwman Sompiises ARERY Hérd@kive of (Ta-
Sci ences. | nventi on prOVId S a

e(lAdd G- 1%;,(#1 %bélcsl)oﬂca?)cﬁﬁﬂwﬁdlda%)e éregihey vy a pharmaceutically
cg(gpq&gl@&cﬂlgm?;cﬁw) or its sub-Fornulae (la, Ib, Ic,
I d).

In a'pre erred embodi ment the spiro derivative

1% S REhBLof G0 ThfRNEY LA b plein hamiifisd in (s 8 pharmaceutica

aberpowitivn.v 8scte cempbsifioresd cam ueh'pspamdf eint a omanrey \beil known in the

;R'lam[:l) %%Et?cai rat‘ &%grgfnll% aet“feasl one actlve compound. Generally, the compounds
of this invention are administered in a pharmaceutically effective amount. The amount of
the compound actually administered will typically be determined by a physician, in the
light of the relevant circumstances, including the condition to be treated, the chosen route
of administration, the actual compound administered, the age, weight, and response of the

individual patient, the severity of the patient’s symptoms, and the like.
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starting materials using the follow ng general nethods
and procedures. It wll be 15 appreciated that where

wo ypbazd7sor preferred experinmental conditions BCT/BP2006/062545

reaction tenperatures, tinme, noles of reagents,

solvents etc.) are given, other experinenta

conditions can al so be used unl ess otherw se stated.

Optimum reaction conditions may vary wth the

particul ar reactants or sol vents used, but such

conditions can be determ ned by the person skilled in

the art, using routine optimsation procedures. 20 The
general synthetic approaches for obtaining conpounds
TeaTabfRteludd SmBEAAERIHAE ihOnio b IBRDS cifpifiored by g varity of
rgelae mailudimg oxdl,arctt@l, tranbdermbly subomtanodust iintraeenans Rintraf@scular, and

.and e as _ahove defined, | e pr e in 6 ..
B hE PRSPl TR B ERGENGH BRD ke, e bry of bulk Tiquid
solRioh 6 aspcmsiohs) ovbihilk powdbreVviae: do'fhrﬁlﬂﬂy GHRSRvir e composmons are
dlfferent synthetic praotocols highlighted as route

rapgnied dp unit desage QB indasdityle aporgly ﬁﬁ@fl&. TEhel tgrng iy %&%@ forms™

2R ﬂagﬁlﬁﬁcgﬁf%sﬁ?&e Qi | ﬁﬁgle A8 upfl for Hantaq sLifje@89nd other
2to ere OW. Sc emre la WO 006 125784

mmmzmallm&mammga mmmmmwmtlvmlmmﬂated to

0- RO N, H Ei .
I{%ﬁ’ 2%16%“ q-ll\%ﬁ eﬁilﬁ f%ft lﬁdsls TG & {ﬁuﬁbéf ﬁ'f:lé‘naceutlcal
dcidicnt. Typidabuhie désage fM¥m33ndladt pR3filédRprdhdasured ampoules or syringes

of the liquid compositions or pills, tablets, capsules or the like in the case of solid

compositions. In such compositions, the substituted methylene amide derivative according
to the invention is usually a minor component (from about 0.1 to about 50% by weight or
preferably from about 1 to about 40% by weight) with the remainder being various vehicles

or carriers and processing aids helpful for forming the desired dosing form.

Liquid forms suitable for oral administration may include a suitable aqueous or non-
aqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors and the
like. Solid forms may include, for example, any of the following ingredients, or compounds
of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine;
an excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel,
or corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon
dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as

pepper-mint, methyl salicylate, or orange flavoring.

Injectable compositions are typically based upon injectable sterile saline or phosphate
buffered saline or other injectable carriers known in the art. As above mentioned, spiro
derivatives of Formula (I) in such compositions is typically a minor component, frequently
ranging between 0.05 to 10% by weight with the remainder being the injectable carrier and

the like.



10

15

20

25

W
WER2006Y12578 O N 0
RO

H IV W=

d, Br, I, MOV KZCG8 tBuOX or R2-W Route
B K2CB R2

- d. Br, I, MMORz W=d . Br, I, MO
RO- NONaH ort BuOK O N O or KZOER0R/062545
RB-WR VO R3 TFAor HO NNRW= O,

O+ Ei

Br, I, I\/SOH (lta) Il 111 R3 = (CH2)n-C2H R3 =
(CH2) n- CO2t Bu According to the first approach, the
isatin derivatives VIII| wherein R is defined as above

are reacted with nethyl cyaneatetate to undergo a
Knoevenagel reaction, in presence of a suitable base
(e.g. piperidine) and under refluxing conditions, to
gi ve the corresponding 5 indolinone derivatives VII.

e o
THRSL BB BB B Sl AR B ER T Rl bompositons are
serelyaopresanyative.déyrther matqnmtsassvelhas:pmmssliag teobdiques and the like are

BB G R o ST b Rt SRR AT R 2000, Marck

EibGEHiRg CBRPAS Eadlo]PehdyBlandswhieh YssiRéorp&iaich hlolitse réRfence.
equal |y be carried out sequential or conbined to a

THeEC uRdOERESs inVERiohRah QlJo0 AMAARIERT invVakiakRa rMease forms or
were 10 isolated after cyclisation of internediate

feapsusiniaed veleasp dlavg delivery syserms. tA slescriphpefof rppsentatifie gustained
ety Erfaté}falsh Y:%{ RSk fb%hl“o ] dﬁl ad &#@ﬂ? m;—tgfl%llg] |Remmgton S
e or |

reaction nay sol ve ke e
Iytahmamutzml&wupasopanol at roomtenperat ure over tine
depending on~ the intrinsic reactivity of conmpounds

I'la, sixeth dsprlts theriagnitioe gravindes aevathaf oftsyaitiedis ofamtompuandiaccording to

ok e e I o AT T
dekivhtivedis isBlcbRe fvnt F@ﬁnulae (Ta-1), (Ia-2), (Ib-1), (Ib-2), (Ic-1), (Ic-2), (Id-1) or
(1d-2).

The spiro derivatives exemplified in this invention may be prepared from readily available
starting materials using the following general methods and procedures. It will be
appreciated that where typical or preferred experimental conditions (i.e. reaction
temperatures, time, moles of reagents, solvents etc.) are given, other experimental
conditions can also be used unless otherwise stated. Optimum reaction conditions may vary
with the particular reactants or solvents used, but such conditions can be determined by the

person skilled in the art, using routine optimisation procedures.

The general synthetic approaches for obtaining compounds of Formula (Ia) are depicted in
Schemes la-1c. Therein, spiro-indolinone derivatives according to the general formula Ia,
whereby the substituents R', R” and R? are as above defined, may be prepared in 6 chemical
steps, from custom made or commercially available isatin VIII following in one case two
different synthetic protocols highlighted as route A and B or from custom made or
commercially available oxoindole XIX, as outlined in the schemes 1a to 1c and 2 to 6 here

below.

Scheme 1a
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shown in Schene 2, below Scheme 2 NC NC CO2 Me
NCCH2CO2Me CO2Me KCN or NaCNCN R '-CGC OROR'-CC- O

woRdea2s78%8 H H (CH3) 2C(OH)CN H VI VI VI HOCIVERI06/062545

AcOH H ON-OR O N HV 5 The spiroindolinone
derivatives Il are obtained followng two different

met hods. The first nethod consists in route A as
shown in Scheme 3, starting from spiroindolinone
derivatives V, the spiroindeéinone conpounds Il were
i solated follow ng sequential al kylations. The

al kyl ati on occurs on the nitrogen of the indolinone
ring first using a suitable base, e.g. sodium hydride

in DMF in presence of a suitalle alkylating agent sm:hcoMe

as al kyl | or i dgson,che br omi des; M des or nesyl at es, ¢y
wher gi is defined as @— gl | o g Mg obt o
i nter |ate spiro indolinone rrpoundsorIV In N

subsequeqi step, the spiroindold none “ it nedi at es, IV

were treated with an al kyl ati ¥4 agent such as q}chvng oH
chl orides, brom des, iodides or nesylates, wher el

is defi ned-| as above, in presence of a sui tabl e base, H
e.g. p Pum carbonate as a base in a suitable o._N_o
sol ve g N, N- di et hyl f oreméd de, at room 15

terrﬁ by traditional—thermc nethod or usi @ 0
mcr ovvaveRt echnol ogy. Follolhg tRi"% 2-step process™
t he spirW¥indolinone derivatwves:|bhsowere isol at ed, v"
usi ng standar 6Fdi ti ons well known to the person tBuOKor
skilled in thevart-as shown in the Schene 3, bBusk.

R W =Cl, Br, |, MsO w=Cl, Br, I, MsO RZ-W
r, S
|
N
o= ~° NaH or tBuOK
or K, CO
R! fo}
R R3-W
R® TFA or HCI
W=C_l, Br, |, MsO
) i i
R3 = (CH,)n-COH R3 = (CH)n-CO,Bu

According to the first approach, the isatin derivatives VIIT wherein R' is defined as above
are reacted with methylcyanoacetate to undergo a Knoevenagel reaction, in presence of a
suitable base (e.g. piperidine) and under refluxing conditions, to give the corresponding
indolinone derivatives VII. The intermediate compounds VI were obtained after treatment
of indolinone derivatives VII with a suitable cyanide, e.g. potassium cyanide, sodium
cyanide or acetone cyanohydrine at room temperature ovemight or under refluxing
conditions within a shorter period in methanol as solvent. Both steps can equally be carried
out sequential or combined to a one-pot process. The spiroindolinone derivatives V were
isolated after cyclisation of intermediate compounds VI under acidic conditions, preferably
in a mixture of hydrogen chloride and methanol. This reaction may be performed in
solvents like methanol, ethanol or isopropanol at room temperature over time depending on

the intrinsic reactivity of compounds VI, and also required the need of traditional thermic
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Schene 3 WO 2006/ 125784 PCT/ EP2006/ 062545 -38 Route A
R2HONOONO ONONaH or KGBu or K2C3 \ K2C03
N R3-WR3 R2-W % V H W ERCTZEP20B6/062545
I, MMOIVW=CdC, Br, I, MsOIl R3 = (CH2)n-CO2t Bu The
second nethod consists in route B as shown in Schene
4, starting from spiroindolinone derivatives V, the
spi roi ndol i none conpounds |1 were isolated follow ng
sequential al kyl ations. The-atkyl ati on exclusively
occurs on the nitrogen of the succinimde 5 ring first
using a suitable base, preferentially potassium
carbonate in DVMF in presence of alkylating agents

> Ky: ' . ' odi
I%gg% gltétehg’h, %‘1‘%%: gt%ug({ag Sﬁmtﬁiggﬁéinﬁe%o&@ g’btgg ?ef%lil sklllcd 1n the art as
showolit S¢hentelPebelntver medi at e spi r oi ndol i none corrpounds
I1l. Ina follow ng step, the spiroindolinone
Scheme2zedi ates |11, nmay be treated with various
nucl eophiles, e.g. alkyl chlorides, brom des, iodides
or mesylates in presence of Na b such 10 as NC COMe

pot assi Um car becatm,mepot assi u ért BN xdNde or s di

hy =@ Ho sol vents such Bydr ous—— o
di mét hyl f or mram de or Mhydr E Eép N

prefereﬁ'tlally at roomterrper&ture T8 vvlngthISn

2- st eporocedure the spiroi n¥blinone derivati Vﬁﬁ/Med AcOH

were isolated, using standard conditions well er °

to the person skilled in the art as shown in the

Schene 4, below. Both steps can be equally be runga:

one- pot process. 15 Schenme 4 Route BR2Z R2 1 H

O6VONOO O NaH or tBuOK tBuOK or K2C03 or KGE)3 O—0

The spiroindolinone derivatives II are obtained following two different methods. The first
method consists in route A as shown in Scheme 3, starting from spiroindolinone derivatives
V, the spiroindolinone compounds II were isolated following sequential alkylations. The
alkylation occurs on the nitrogen of the indolinone ring first using a suitable base, e.g.
sodium hydride in DMF in presence of a suitable alkylating agent such as alkyl chlorides,
bromides, iodides or mesylates, wherein R? is defined as above, allowing to obtain the
intermediate spiro indolinone compounds IV. In a subsequent step, the spiroindolinone
intermediates IV were treated with an alkylating agent such as alkyl chlorides, bromides,
jodides or mesylates, wherein R? is defined as above, in presence of a suitable base, c.g.
potassium carbonate as a base in a suitable solvent, ¢.g. N,N-dimethylformamide, at room
temperature, by traditional thermic method or using microwave technology. Following this
2-step process the spiroindolinone derivatives I were isolated, using standard conditions

well known to the person skilled in the art as shown in the Scheme 3, below.

Scheme 3
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RRON NR2-W- NR3-WR3 % HHW=C0, Br, I, MO W
=da, Br, I, MOIl VIII R3 = (CH2)n-CO2tBu One

w@odwstizosal aspect relative to route B consi st BCT/RP2006/062545

obt ai ni ng spi roi ndol i none derivatives Il using
tert-butyl acrylate as the alkylating agent. In this
specific step, the spiroindolinone WO 2006/ 125784

PCT/ EP2006/ 062545 -39 internediates 111, may be

treated with tert-butyl acryBate in presence of

sui tabl e bases, e.g. sodium hydride, potassium
tert-butoxi de or potassium carbonate in anhydrous
solvents, such as tetrahydrofuran or DMF at room
Rogperature, allowng to isolate the spiroindolinone
derivativgs Il after flash chromatography purification E
t echni gues, S|q%55 st andard congdN @ns wel | known t8 o

t he per onFski | | B he art own o he Sche
5, r b Scheme—5—Reut e RB 0 O O N&HUgE~°
KOt Bb Nchos RRWO R O NNRS H8%tBu Il Il w

R3 = (CVZ")Z CO2MBucilBA1, Bsd | nal st“;a'?J ag HeWnusbn Schene,
6, the spiroindolinone derivatives of fornula la, RIBYH,)n-CO,tBu
be 10 treated with various acids, e.g. trifluoro

PREEbOnBChilidl BYAIRIGH UL IR shwHIeR Rbfishe 14)Cstarting from

spiroindolinone derivatives V, the spiroindolinone compounds II were isolated following
sequential alkylations. The alkylation exclusively occurs on the nitrogen of the succinimide
ring first using a suitable base, preferentially potassium carbonate in DMF in presence of
alkylating agents such as alkyl chlorides, bromides, iodides or mesylates, wherein R? is
defined as above, allowing to obtain the intermediate spiroindolinone compounds III. In a
following step, the spiroindolinone intermediates III, may be treated with various
nucleophiles, e.g. alkyl chlorides, bromides, iodides or mesylates in presence of a base such
as potassium carbonate, potassium tert-butoxide or sodium hydride in solvents such as
anhydrous N,N-dimethylformamide or tetrahydrofuran, preferentially at room temperature.
Following this 2-step procedure the spiroindolinone derivatives II were isolated, using
standard conditions well known to the person skilled in the art as shown in the Scheme 4,

below. Both steps can be equally be run as one-pot process.

Scheme 4
Route B R?
R? '
H ; o=N_0
o N0 0 O NaHortBuOK 1
tBuOK or K,CO, 1 or K,CO, R fe)
R! 0 — R 0 N
N R2W N‘ R3-W R3
] H
H W =Cl, Br, |, MsO W =Cl, Br, |, MsO "

R3 = (CH,)n-CO,tBu

One additional aspect relative to route B consists in obtaining spiroindolinone derivatives II

using tert-butyl acrylate as the alkylating agent. In this specific step, the spiroindolinone



tert-butyl ester derivatives Il, and to give the
expected spiroindolinone derivatives la. This
WO e@etizosd can be perforned at vari ous tenper at BEEEPANE062545
in various solvents e.g. dichloronethane, di oxane or
t et rahydrofuran, using standard conditions well known
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15 Schene 6 R2 R2

to the person skilled in the art.
ONOONO TFAor Hl R ORO NR3IR3 Il (la) RS
= (CH2)n-CX2tBu R3 = (CH2) n~-@&32H WD 2006/ 125784

PCT/ EP2006/ 062545 -40 A second general approach for
obt ai ni ng conpounds of Fornula (la) is depicted in

Scherre | b. Therein, spiroindolinone derivatives
r
ASERCAHAE e 50 gy LU MBI BB v

seqlulai hydrige, poepgune dent-ibuﬁxrdhsm adssiust eq;rbonalter mmnhysltamm solvents,

d I i | abl
AL e reravr et o BV of b ABGPPA e alB g Horiete the

@ﬁbﬁlﬂbhrﬁﬁb eJeBivAte e NI aﬁe@ﬁ@ﬁ&om&%%h%%ﬁ%w&e&m@es using
OR O NRS-WNN HW=Ad Br, I, MMOR3 R3 VII|I

Stnqdplrsl ogpdliionsaell kpewp jmthemetsp skilled in Gppaytas shpwnin the Scheme 5,
Hefdw3) 2( OH) CN or

Scheme 5
Route B
2
- 3
. O=N_0
O=N_0
NaH or KOtBu
1 or K,CO, R! o
R (o] N

N R®

H > co,Bu

I
R? = (CH,)2-CO,tBu

In a final step, as shown in Scheme 6, the spiroindolinone derivatives of formula Ia, may be
treated with various acids, e.g. trifluoro acetic acid or hydrogen chloride, to deprotect the
tert-butyl ester derivatives II, and to give the expected spiroindolinone derivatives Ia. This
reaction can be performed at various temperatures and in various solvents e.g.

dichloromethane, dioxane or tetrahydrofuran, using standard conditions well known to the

person skilled in the art.
Scheme 6

R? 32

0 N o o--N_o
TFA or HCI . o
1 _—
R (o] N
N 3
R? R

I (la)
R3 = (CH,)n-CO,tBu R? = (CH,)n-CO,H



wWOoRMbA284 Br, |,

R2 KCN or NaCN H O N -O KZoor03 ON O NC Czve R O
tBuOK HCI /MOHCN N R - \- NR O 3 R2-WN AcOH N |1
MO R3 R3 |1V VIb R3 = (CH2OFEERGABR2545
R3 = (CH2)n-CRCH3 R3 = (CH2)n-CO2CH3 TMSI or Bu4NCH
or Lipases R O N-O R O NR3 (la) R3 =
(CH2)Nn-CR2H In a nore specific nethod, the isatin
derivatives VIII wherein R is defined as above are

al kyl ated using a suitable base, preferentially

pot assi um carbonate in DVMF in presence of 10 suitable
al kyl ati ng agents such as al kyl chl ori des, brom des,

i odi des or nesylates, wherein R3 is defined as above

A BB Rk RIORATRE DA A SRirlin GBI FR) Kl dthicktQin Schome
1t dboeina geiroindamicens derivativesi dchondinghy Ithe genceat doratuda Ia, whereby the
ence. pf_-a i1 abl e base . g. _piperidine) undet .
PR e R oS, S ARB™S At D Pk R Ao Papffiin 6 chemical
s\ipe, WemEcustodt atiadd of dotimdreiaRy ARAitablf ishie VIITIdRIbWd@ethe synthetic
conpounds VI b WO 2006/ 125784 PCT/ EP2006/ 062545 -41

5 meplereds avilined myschgma I bhese blewcyanohydrine in presence
of a suitable base such as potassium carbonate in
Sehewedbs | i ke tetrahydrofuran or methanol using
traditional therm c nethods.
NC
0 0 CO,Me
J@[& K,CO, m NCCH,CO,Me J@\//L
R o R 0 R o
N R3-W N N
H W =Cl, Br, I, MsO R® R3
Vil Vliib Viib
R3 = (CH,)n-CO,CH, R3 = (CH,)n-CO,CH,
(CH,),(OH)CN or L
2 KCN or NaCN
R H
o-N_o Kzgr% o-N_o NC CO,Me
, tBuOK HCUMeOH CN
R o - R} fo) ~—— R o]
N, RE-W N AcOH N
R W =Cl, Br, I, MsO R® R®
n v Vib
R = (CH,n-CO,CH, R® = (CH,)n-CO,CH, R? = (CH,)n-CO,CH,
TMSI or
Bu,;NOH or
Lipases
$2
o-N_o
N
\Rs
(1)
R? = (CH,)n-CO,H
In a more specific method, the isatin derivatives VIII wherein R' is defined as above are
alkylated using a suitable base, preferentially potassium carbonate in DMF in presence of
10  suitable alkylating agents such as alkyl chlorides, bromides, iodides or mesylates, wherein

R? is defined as above to give the corresponding isatin derivatives VIIIb. The indolinone
compounds VIIb were obtained after Knoevenagel condensation with methylcyanoacetate
in presence of a suitable base (e.g. piperidine) under refluxing conditions. The intermediate

derivatives VIb were isolated after treatment of the indolinone compounds VIIb
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I norgani ¢ cyani des such as potassi um or sodi um
cyani des may equally be used under refl uxing

wa@oendilzi7ens i n met hanol as sol vent. The spi roi PADEPIVOSIEGG2545

derivatives IV were 5 obtained after cyclization of

i ntermedi ate derivatives VIb under acidic conditions,
preferably in a m xture of hydrogen chloride and

nmet hanol applying traditional thermc methods well

known to the person skilled-un-the art. Al kylation of

spiroi ndolinone derivatives IV was achieved using a

sui tabl e base, e.g. potassium carbonate or potassium

tert-butoxide in DM in presence of a suitable

BN A e RO RRA Y breh e OF Bt 0 RE S potassiom

catbooutcriy solveits dika tietrahjdrofurart er methasdlaismgi traglitimoie] theomie methods.
onpounds 1. In a final step, ,as sho in Sche | b

IR AT, PR ReP RPN T Vhgy Cvaids mey( FRIY gggsed under

0fwahg dofditlodf irectiafal BEREIVEHL. The spirbinbol@fherderivatives IV were
derivatives Il wth either Lew s acjds, _such as

abiainad e icyglizationi ofe intradisle degvativet r ¥y mpdengificu fenditions,

€ ; n d .
PR s SLREHT pyd Sy UL e UURMIBALNS, Ly UMD i
mghodsawill f lorowsbtaithe pgrsom rspdleddim the &or AdKylatiohadfl spiroindolinone

epi.cted,,in Schene, l.c. Therei spiro-indolinpne .
DR IE Y e TR it o SO Bavey B RipsHiRLEREE Ao or potassium
tefduRidet il eDMFUBSIredei@NbB a BuitabR? alkplitigs agéré sach adakel chlorides,
def | pe may equal |y be prepared, in m ca

d, to 7 ch )
bromygles, iodidas eﬁgfeamtﬁw@h%?mé%m@rls‘f B3 g‘awf Pﬁweg to isolate the

REAhOHRE SpitdindAfofilontgdghds i scheme 20 1 c here
bel ow. Schene | ¢ WD 2006/ 125784 PCT/ EP2006/ 062545 -42

8% fifld sdpOal showil BASAlD 11, thd it gl adRva@R - dp)Forfula (fa),
RO NRIZEt NN H R4-Q0 RA-00" XI X XX XXV
may be obtained after treatment of the alkyl ester derivatives II with either Lewis acids,

such as trimethylsilyl iodide, bases, e.g. tetrabutylammonium hydroxide or under

enzymatic conditions well known to the person skilled in the art.

A third general approach for obtaining compounds of Formula (Ia) is depicted in Scheme
1c. Therein, spiro-indolinone derivatives according to the general formula Ia, whereby the
substituents R', R* and R? arc as above defined, may equally be prepared in 6 to 7 chemical
steps, from custom made or commercially available oxoindole XIX as outlined in scheme

1c¢ here below.

Scheme 1¢
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RA = Et R4

R3 ON OR3 OOO (D

WER200bHR2IN8 DI
XXVI |

R2
R3

R2 NO

above are

K2C03 or
(CH2) n- CQ2t Bu or

(1a) R3

= E DBUR3-WW={,
0 TFA or
NH2 ~0 Lipases 0 |1
KOl Bu R3-WR3 =
NaH W= ClI, Br,
0- NO 6VvVO TF A or

= (CH2)n-CX2H (la) R3 =
= (CH2)n-CQ2tBu In a nore spezi fic method,
oxoi ndol e derivatives Xl X wherein Rl

reacted with ethyl chl

Br, I, MMO RR RA R4
HCOC ROR ORO N
| R4-0 R4-0 pOP10h6/062545

(CH2) n- CO2H R3 =

I, MsO R4= Et R4= Et

HOO R OR N NN R3

(CH2)n-CX2H Il R3
t he
is defined as

oroformate in

presence of a suitable base such as triethylamne to

gi ve the correspondi ng derivatives XX
treatment with DVAP in DI\/F af1 owed for

he~eor pespondi
n 3 of derd

of the car banador: &0 gl
XW@:%\F%’;/I ation- at p k 8

was achiieved USithg a suitabbe base,

in

Fur wher

5 reaprangement

derivatives
XXVI

perfereﬁgl ally DBU

XIX
XX XXvi
R4=Et R4= Et
DBU | R*-W
W =Cl, Br, I, MsO
RZ
o-N_o
| CDI TFA or HCI
R =0

N
v R2-NH
H 2 Llpases

m R“\0
XXvil XXvil
K,CO, or KOtBu | R3-W R? = (CH,)n-CO,H R3 = (CH,)n-CO,tBu
or NaH W =Cl, Br, I, MsO R4=Et R4= Et

2 2

R R

o-N_o o--N_o
: TFA or HCI
R (s} B R1 fo)
N N
R® R
(1) R3 = (CH)n-CO,H (1a) R® = (CH,)n-CO,H

I R3=(CH,)n-CO,tBu

In a more specific method, the oxoindole derivatives XIX wherein R' is defined as above
are reacted with ethyl chloroformate in presence of a suitable base such as triethylamine to
give the corresponding derivatives XX. Further treatment with DMAP in DMF allowed for
rearrangement of the carbonate to give the corresponding derivatives XXVI. Alkylation at
position 3 of derivatives XX VI was achieved using a suitable base, perferentially DBU in
N,N-dimethylformamide or tetrahydrofuran in presence of suitable alkylating agents such
as alkyl chlorides, bromides, iodides or mesylates, wherein R’ is defined as above to give
the double-alkylated indolinone derivatives XXVII at room temperature or under refluxing
conditions. Treatment with various acids, e.g. trifluoroacetic acid or hydrogen chloride,
allowed for the deprotection of the tert-butyl ester derivatives XXVII to isolate the
corresponding intermediate carboxylic acids XXVIII. This reaction can be performed at
dioxane or

various temperatures and in various solvents, e.g. dichloromethane,
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N, N- di et hyl f ormam de or tetrahydrofuran in presence
of suitable al kylating agents such as al kyl

wa@bkioen2sies, brom des, iodides or nesyl ates, WhBCEEPRIRB062545

is defined as above to give the double-alkyl at ed

i ndol i none derivatives XXVII at roomtenperature or
under refluxing 10 conditions. Treatnent wi th various
acids, e.g. trifluoroacetic acid or hydrogen chloride,
all onwed for the deprotection4df the tert-butyl ester
derivatives XXVII to isolate the corresponding

i nternmedi ate carboxylic acids XXVII1. This reaction
can be performed at various tenperatures and in
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system Il was achi eved bﬁbreact|on of the carboxylic
syitate pieay) glkxdiapyines wherein Ri ésiafiged ag 2poye pleropp temperature or under
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am nes wherein R2%is d as above at room
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1B &eHid Mehbds bf Gsih nﬁ&{)«'% t%clﬁfé%aé oﬁﬁm’%%ﬂﬁm%@ﬁn%ge derivatives
di met hyl formam de or tetrahydroturan, preferentiall
lator ibdmat mbetcat as showyintSchene ilonthp tert-hatylester derivatives 11 may be
Si hnol [ e . .
B 8 TGO RS, LGAAC AR RRRL eyl s 1o atiove
d&pmcctias asd angive mheSelpected 1p1m1nddhﬁoiieed¢rtvlatﬁqs| IesTles reaction can be
derivatives |l may be treated wi th variouys .acid

cafried %a&‘farlp%@maafew%ﬁa@ 4R VERRYS SORANIE fr IFI&emfrealane dioxane or

1BedHy@NAurafl SRIB s Bt RoRNHorsQrdl MRWNNE (HIPREGH §Rilled in the art.
spi roi ndol’i none derivatives la. This reaction can be

Sevelaf bl goftiidl s%hth\éﬁé LMSadns TBE bRhiEScififbuhds ¥AFbMTa (b) arc

sol vents €.g. | or ohet hane, di oxane or

cteetcmlhyldS@Emeaﬁa agldl Ty BteMasp@roaodrdmn@ Id@l‘lwéiVIBS Reropding to the
e ki d ant t
A BrRGBreBOkbL B Beh AR g, T S6 g o bo
prepaned i (lldh}madale stepks [frozh @dstom Hadie o sonfmerindly 74vailable isatin VIII
erein, i.rQ-indol | no erivatives_according to the
Eﬁ‘@?‘&lther WSP%\P‘PEPCOLW@? 256 1 the sehogics {7 J@heﬁg bel?&
and R3 are as above defined, may be 20 prepgred |n
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protocols outlined in the schenes 7a and 7b
Hydhwyoin derivatives IX, in presence of ethanol/water as solvents. The spiroindolinone

compounds XI were isolated following sequential alkylations. Selective alkylation was
possible in this case due to the greater acidity of the imide-type NH compared to either
amide, using a suitable base such as potassium tert-butoxide or potassium carbonate in

DMF in presence of alkylating agents such as alkyl chlorides, bromides, iodides or
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formation of the hydantoin derivatives IX, in
presence of ethanol/water as solvents. The

spi roi ndol i none 25 conpounds Xl were isol ated
foll owi ng sequential al kylations. Selective al kyl ation
was possible in this case dae-to the greater acidity
of the imde-type NH conpared to either am de, using
a suitable base such as potassiumtert-butoxide or
potassiun1carbonate in DMF in presence of al kyl ating

GBS 15298 o BpiltioPboamys M MR s | S e ntermediat

spireindolmdr2 qompdmidsn?édlnaas falowing st@p) dwi spgomdoluMa|1MemMates X,
i nt rned spi roi ndol i none conp In_a

il Bttt i Phcies CRpPRIS, RRomIeH hidfidst hbmidas, iodides or
eyl ihRedcRet ¥f 4 BaséaubipUs polassii agbblhiegide.Lpdasshk¥drbonate or
chlorides, brom des, iodides or _nesylates in presence

sofiiug byeside dn, solvends sish 48 anhyidrqus N Ntﬂamesbwla’ermaea%grsﬁetsmydroﬁm

n \Y
RIS, P Ul PR BB B e octnoosy
Eollomirgittie @p@ﬂaipmcess ﬂ‘lﬁ spirathidolimons| dqrtveﬁvﬁsthmdn@dsqiated, using

garngexgsc n ov\/av?l gn chn 0! tﬁ%ﬁ%rs%xggqﬁed\[’\fn{}g%g@(%ss %é)yvzltlﬁ%le Scheme 7a,

betwb.at ed, using standard conditions well known to the
person ski Iled in the art as shown in the Schene 7a,

Ta &l o] sikP, dsishawh ifBEhchicER, thaSs Fﬁ'@ﬁ&@lﬂoﬁe 86@%96:57&‘ fohﬂlﬁa Ib, may
spi roi ndol i none derivatives of forpula | b, nmay

herteeafeédvm Yaioyspqidh §-2akillneroagetiy acid qrfhyd@,geae@eil@ &z:ﬁi@rotect the
t

tglrst bg?&@ gg;&ﬁ{/«lzgﬂi}s\%& bé)iqeand 10 gzt%gﬁéélé I:te{l1 gﬁreo){%%gﬁl%%'ﬂe}‘llvatlves Ib. This

rszpntuool pato| tien prdomiedi atit vaviess | tompdihiuges raadicini oarigesn sblyents e.g.

d at,.various te atures a va
RS gioaht G R BRRTHEHS Se SRtk ghRiSHSve known to the
petdonakiyed af we afte, using standard conditions well known
to the 15 person skilled in the art. Schenme 7a WO
SRR y25784 PCT/ EP2006/ 062545 -45 HR2 0 N, i O O-
NrO R~ OKCN, NH4(CCB)2 NH t Bulk



NH R R O NEOH H2O heat NOR2-WNHHH VIII
W=4d, Br, I, MsOIX X NaH or tBuOk W= d, Br, I,
WORB@RET R2 R2 0- N7- OONO NHNH R O RT/EPN06/062545
TFA or HCI N R3 R3 (Ib) XI R3 = (CH2)n-CX2H R3 =
(CH2)n-C2tBu Alternatively, the isatin derivatives
VIII wherein Rt is defined as above are al kyl at ed
using a suitable base, preferentially potassium
carbonate in DMF in presence4df suitable alkylating
agents such as al kyl chlorides, brom des, iodides or
nmesyl ates, wherein R3 is 5 defined as above to give
the corresponding isatin derivatives VIIIb. The isatin
derivatives VIIIb are fuyrther reacted with @moni um
car bogate and potassium cyard de to undergq, Worgration

(3

of .t hé hydawt eieogeri vatTvas | Xb,g,bd Pr esne,fpf
not-pwat er—as solré bhe ﬁgﬂ%i =@ NoAE
after flkyl ation 'Esi ng a

conmpoynds MV} &t sol at e
sui twabl e base, preferentjallywpottas®ioum carbonate in
DVF in presence of al kylating agents such a% alkyl 10
chlorides, brom des, iodides or nesylates, efgiNeuFe
is defined as above. In a final stepy=as.swwown in,,
Schenme 7b, the spiroindolinone derivatives off fornula
b, may be treated with various acids, e.g. g
trifluoroacetic acidgornhydrogen chloride,,ta
deprotect the tert-bu ester derivatives
gi ve the expect edR‘r oi-edol i onQeHgleri At
reaction can be perforied at varfols tenp

in various solvents e.qg.
(Ib) Xi
R = (CH,)n-CO,H R3 = (CH,)n-CO,tBu

I

r d&ur es and

Alternatively, the isatin derivatives VIIT wherein R' is defined as above are alkylated using
a suitable base, preferentially potassium carbonate in DMF in presence of suitable
alkylating agents such as alkyl chlorides, bromides, iodides or mesylates, wherein R? is
defined as above to give the corresponding isatin derivatives VIIIb. The isatin derivatives
VIIIb are further reacted with ammonium carbonate and potassium cyanide to undergo
formation of the hydantoin derivatives IXb, in presence of ethanol/water as solvents. The
spiroindolinone compounds XI were isolated afier alkylation using a suitable base,
preferentially potassium carbonate in DMF in presence of alkylating agents such as alkyl

chlorides, bromides, iodides or mesylates, wherein R? is defined as above.

In a final step, as shown in Scheme 7b, the spiroindolinone derivatives of formula Ib, may
be treated with various acids, e.g. trifluoroacetic acid or hydrogen chloride, to deprotect the
tert-butyl ester derivatives XI, and to give the expected spiroindolinone derivatives Ib. This
reaction can be performed at various temperatures and in various solvents e.g.
dichloromethane, dioxane or tetrahydrofuran, using standard conditions well known to the

person skilled in the art.



10

15

15 di chl or onet hane, di oxane or tetrahydrofuran, using
standard conditions well known to the person skilled

WO mooshes7ae t . WO 2006/ 125784 PCT/ EP2006/ 062545 PCHEBP2006/062545

Schene 7b H O 0 0~ NO K2CO3 R 0 KCN, NH4(CCa)2 NH
R OR O NR3-WN3 EOH H20 heat NR3 VIII HW
=d, Br, I, MsOMIIb R IXb K2C03 R2-WW= O, Br,
I, MO R2 R2 NN O- ~OTFA or HOL O ~~O NH -NH R 0
RHi O NN R3R3 (Ib) Xl -4 = (CH)n-CQ2H R3 =
(CH2) n- CO2t Bu Anot her general synthetic approach for
obt ai ni ng conpounds of Fornula (lc) is depicted in
Scheme 8. Therein, spiro-indolinone derivatives
@gg%ngtothe general fornmula Ic, 5 whereby the

stituents R, R2 and R3 are as above defined, may
be prepared in 8 chem cal steps, from custom pgade

derivatives VIl (Scheme 1, 2) follow ng th@\\y (hetlc
pr 0¢ol s oufch] ned | e scheﬁmsm&onere In a
QCI fIC—ITEt hoB,

i s delj ned a Hbove is raactedEtOHH20heat

=Cl, Br, 1, M
Vil Cl, Br. |, MsO Villb ,Xb
co. | RRW
Kz 3l W =0l Br, I, MsO
¥ ¥
o N_o o-.N_o
F TFA or HCI N
1 NH Dnkihekiaa 1 NH
R o R o
N N
R R®
(Ib) X
R3 = (CH,)n-CO,H RS = (CH,)n-CO,tBu

Another general synthetic approach for obtaining compounds of Formula (Ic) is depicted in
Scheme 8. Therein, spiro-indolinone derivatives according to the general formula Ic,
whereby the substituents R', R” and R? are as above defined, may be prepared in 8 chemical
steps, from custom made derivatives VII (Scheme 1, 2) following the synthetic protocols

outlined in the schemes 8 here below.

In a more specific method, the derivatives VII wherein R' is defined as above is reacted
with nitromethane, in presence of piperidine as base, to give the corresponding derivatives
XII. The spiroindolinone compounds XIV were isolated following a two sequential steps
process. Hydrolysis of the ester derivatives XII with sodium or potassium hydroxide in
methanol gave the intermediate of synthesis XIII, which were further decarboxylated by
heating at 160 degrees in high boiling point solvents such as dimethylformamide. The
derivatives XIV were isolated after precipitation and washings processes as described in the
experimental section. Further treatment of derivatives XIV with palladium dichloride with

a large excess of acetamide in a mixture of solvents tetrahydrofurane-water gave the
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with nitronmethane, in presence of piperidine as base,
to give the correspondi ng derivatives 10 XllI. The

WG piosa2371801 | none conmpounds XV were isol ated fpdtT/BPENE062545

a two sequential steps process. Hydrolysis of the
ester derivatives XII with sodiumor potassium
hydroxi de in nethanol gave the internedi ate of
synthesis Xl 11, which were further decarboxyl ated by
heati ng at 160 degrees in hi-gh- boiling point solvents
such as di nethyl formam de. The derivatives XIV were

i solated after precipitation and washi ngs processes as
described in the 15 experimental section. Further

TPROTEE i Lt Ut X RGPt Y Pffion ng wes

W
abievaehby rdaetiorabfypiimodry raande derivativegaX ¥ withezidin acetic acid leading to

12 PCT/ EP2006/ 062545 C
BRRHaP o B Tl Qe st FRRARRuS yctisaton o give
tRy rifieydlidi Beativés) XWIRSThea ghitdi@slinbie @by XVIIT were isolated
£r|rmr am de derivatives XV with zinc in acetic acid

Hewinggequpntiglealodations. The Mk@laﬁpli PecusHPR e niogsn plgthg indolinone
ﬁfst fuink 128 ﬁ&gn%n ﬁgﬂdﬁuﬁﬂ Gl %ﬁ%kﬁl@ DRIV plebhce of a
|cycI|c erivatives spi r ol ndol'i none
sumi.’gi@ ahotiating/lagént wecvheas alylathdatidss, fhnbmtﬂms ngdldﬁq@renesy&tes wherein
kyl at i The Ik nthenltr
T IS S gt ¥ oBAOfe BBt plb i@HRthe fpmpounas
XVII&BE?, uﬁbslt.aﬁ[eltnt Blép, Otk dplrdnﬁd(ﬂ)MEnd: Ehtmﬁtl HSﬁl(‘(DH xgere treated with an
i.table al kyl ati such as a chl ori des,
ailfyawn@easgenﬁ i ssalbyl @}Aeéet fromi ew@%s oRangsylatsss phergin R’ is

RInéP Y GborR! IPPicBGcE Of chtu?thl;le s, 'e'kt)%&ﬁﬁfﬁ' %d@%‘r&)@tassmm tert-
I ndol I none conpounds . I'n a subsequent™ step,

haxtaxidsi ascichaise) ovaesuitable rsnh'dmtac gsNNAlimatles] formamigie e twahhiroﬁlran at

1 ti S S I
A R
E,tﬁloa'ﬁl(g\/ﬂ!us 249tep rpam elecn‘pnamﬂuhﬁcmbldmbams XEVIGL werediselated, using

%%ﬁ%%@(kjﬂ%@ g\ﬁ T ttoe{'a% }aeﬁpﬁéﬁhﬁ 1 bas I A lna the Scheme 8,

BeRdw . ahydr of ur an, at roomtenperature, by t r ad| tional

therm c nethod or using m crowave technol ogy.

THQ! AAY4BY ab BwrinScREmPR Ocﬁ@ SpirdittR AR RIaR s Bbe?mula Ic, may be
derivatives XVII| were 1solated, using 15 standard

troatedi Wutlowlqnelapldk,rmmnﬂ@orp eetisercid ar bydrpgeacrhioridehte deprotect the

tgﬁ b&ﬁ? €S er r1va egc)t‘?ﬁg aﬁ% |t? glveg;l\{\éf | I gaﬁtgdf I 1?0?11{1/%0511&8/@% d% vatives Ic.

Trig rmicaoﬂ Q:an I’thpélﬁmﬂed eAt eftions ttémpaitiney Sanacindsancms Osolvents e.g.
‘érlfluoro acetic acid or en chl ori de,

PrETERAE et ot Do e o e SR R yel gy to the

ﬂe@soﬁ'shﬁﬂe&ﬁﬁh@é@eﬁ ed spiroindolinone derivatives |c.
20 This reaction can be performed at various

dhdnegat ures and in various solvents e.g.
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standard conditi ons well
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di oxane or tetrahydrofurane,
known to the

usi ng

person skilled
Schene 8 WD 2006/ 125784 PCT/ EP200B¢ DERHM&H062545

-48 O NC CO2Me 02N NC CO2Me 02N NC \ C CH3NQ2,

Pi peri di ne NaOH or
HHWVII XIl Xl

DMF, 160C, 1h

KOHOH R OR ORO NMOCHN H
HO ON Zn,

AcOH 02N

NH2 PdCl2, AcNH2 02N R O R O R O N N THF, H20

3days NHHH XV

1h w=d, Br, I,

t BUOK TFA or

Cl, Br, I, MMOR3 R3
NC

H

Vil
H
N 40
Zn, AcOH
R! (o] -~
N
H
XVI
tBuOK, DMF, R3-W
0 degree, 1h W = Cl, Br, I, MsO
H
N 40
NaH or tBuOK
R o
— 2!
N R2-W
R? W =Cl, Br, I, MsO

Xvi

R3 = (CH,)n-CO,tBu

XV X'V

NC

ON CO,Me
R' o
N

H
Xil

Xvii

RS = (CH,)n-CO,tBu

NaOH or KOH

MeOH

PdCl,, AcNH,

P

THF, H,0, 3days

TFA or HCI

tBOK, DVF, R3-WO0 degree,
MOHR2 R NONiIiONO NaH or
HC 1\ 10RLORNOR-WRNN R3 W=

) COMe
, CH;NO,, Piperidine
R —Q
N

NC /O
N
O OH
! o)
N
H
X1

l DMF, 160°C, 1h

(le)

R3 = (CH,)n-CO,H

Another general synthetic approach for obtaining compounds of Formula (Id) is depicted in

Scheme 9. Therein, spiro-indolinone derivatives according to the general formula Id,

whereby the substituents R', R” and R? are as above defined, may be prepared in 7 chemical

5  steps, from commercial 2-oxindole derivatives XIX following the synthetic protocols

outlined in the schemes 9 here below.

In a more specific method, the derivatives XIX wherein R' is defined as above is reacted

with ethyl or benzyl chloroformate, in presence of tricthylamine as base, to give the

corresponding derivatives XX. Further treatment with ammonia in methanol allowed

10  deprotection of the carbonate to give the corresponding derivatives XXI. Formation of the

pyrrolidinone ring was achieved by reaction of derivatives XXI with 2-bromoethyl
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XVIT XVIIlT (Ic) R3 = (CH2)n-C2tBu R3 = (CH2) n- CO2t Bu
= (CH2) n- CO2H Anot her general synthetic approach

wo 200601784 ni ng conmpounds of Fornmula (1d) is depiTERIHO6/062545

Scheme 9. Therein, spiro-indolinone derivatives
according to the general forrmula Id, whereby the
substituents R, R2 and R3 are as above defined, may
be prepared in 7 chemical 5 steps, from comrercia
2-oxi ndol e derivatives Xl X a4 owi ng the synthetic
protocols outlined in the schenes 9 here below. In a
nore specific nmethod, the derivatives XI X wherein Rl
is defined as above is reacted w th ethyl or benzyl

L RAL T, DB SRAPEEAG, LEIGRRRUERO RS e iy

deneal\me PXEX T (tlbavage;mﬁuha carbamab Ipariedting|graipesdasia@hieved with platinium

rotecti of t. te to give the . c .

G L FEnYPRaetits 4P D dsden BEHES bty Ppgesium hydroxide in
dmhbp{vuét AR dabé Bf YeSyPedibayRe obythyleatianale Rbpectively. Following
derivatives XX wth 2-bronoethyl WO 2006/ 125784

these prgeederss thedsaisatives Xy isglated. The, spiraiadolisanggompounds XXV
v§é}9 ﬁ%f%t&iy Qﬂbgﬁlg sb eﬂhﬂ%%?ﬂtfoﬁﬁ MR 4 laItBn%'cﬁ its (s bR ?ne n1trogen of the

tricyc deri va Ives Cd'eavage of car bamate
ipdalinent ring) ficpt osipg mmtaio@baev,@cg wotalsiytin A¢ri- hutomde meNE inrpresence

ot SUBA AR08 BRS¢ T e Fates oo ot oppmesytats

xblﬁHﬂe‘ﬁM|R3Cw bﬁilﬁtlaasoﬁb(ﬁb,hyllov@lﬁg hanabliin MBS PRGtnedeity spiro indolinone
Follo 5 these gr ocedures the .derjyatives Xl II were

GOFHORRS T s B SUBICARENL | Stpn dhec ongxipterpedigles XXIV were
ti'ei%ldastvﬁg ah AKlyRiinD GoSRKUEN bb likyRLH¥HES! be?mdérsh %odides or mesylates,
al kyl ation oCcurs on the nitrogen of th I ndol | none
whangjn R’ istdefiopchgs abesisi imprasensas, a mltgblephﬁsas@g uspdium hydride or
u A
ﬁé)l?{s%/lrlgt {e%ug&éﬂi]et agg/g aEJ]a gpg lesﬁlﬁ{lﬁ lgéntuee g Ntblr@%rlrrﬁ%thgl’formamlde or
tb@aiiyd&ﬁuran pm&yd:rﬁi‘aﬁg at robm@r &mpeﬁﬁlre sFolédwing dhiz S2-alep\peocess the
allowing to thaln |nter i at.e sp|r0|n£I|non

PHORGABAA et eiver XV a1 el e Fring $lapdard ggnditions well known to

tﬁ@pér@émwdnﬂ&% M%ﬁ&ﬁ&hﬁh@scﬁ%e\é Welo®,. treated with
an al kyl ating agent such as al kyl chlorides, bronides,

ThAHfLSieD as S RIS Reme Wlﬁé %Jblr%llhéned&hbﬁl%s 6§foﬁlﬂﬁlé%i may be
In presence of a sultable base, g. sodium hydride or
trﬂ@tedssntlumm@s tacidsit g tlBuere aaetb?a@d phhydregsint chilgrigle, to deprotect the
t Rlbvgrﬂtes er e%vaé\l \’/elél')gﬂ( %ﬁ‘&’ t f LR dx%e&er:d S 1r01nd011n ne derlvatlves Id.
str uran preferen %? at Proom era?
Trod Iréammg dah]llib perfdraied pit OVRDES ttétﬁpe]:&u&pl afnﬂl mdohmm nmlvents e.g.
rivatives were isolagted, usin t gndar.d

SR ReARES i HosRp GO RS, Se g e cpatiogns elbknown (o the
;féfston@ﬁll%@ﬁmﬁe kA the Scheme 9, bel ow.

Scheme 9
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In a final step, as shown in Schene 9, the
spi roi ndol i none derivatives of fornmula Id, nay be

WO e@atizxdsa t h vari ous acids, e.g. trifluoro acECT/EPR06/a52545

or hydrogen chloride, to deprotect the tert-butyl
ester derivatives XXV, and to give the expected

spi roi ndol i none derivatives Id. 20 This reaction can
be perforned at various tenperatures and in various
solvents e.g. dichloronethase, di oxane or

t et rahydr of urane, using standard conditions well known
to the person skilled in the art. Schene 9 WO

2006/ 125784 PCT/ EP2006/ 062545 -50 R - O >>=0 ROFRK4

Q CoO a, Et3NR' / O NH3, NeqaL(RON ~O THE R OPp
R-0 Xl Bn XX
Br ?f_?ﬁrf‘ HR' tBu&&EI\/F @%\1@
Pt 02, hR O RHOR?)WRO,B:I’ONNKO" Et 4H)@o40
R3 W= Cl, Br, I,I\/BOZR5\°)(IVXXIIIXXIIR3:
( CH2) n- c;gthBu R8-= s CH2) n-COR{ Bu R4 = Et, Bn xg2-WW=
a, Br, I, MO NaH or tBuGK,_g g, R*=Et Bn
BrCH,CH,NCO
NaH, DMF
H
H N
N (o}
0=]:< 3 tBuOK, DMF, =]:< 3 H,, PtO,, DMF L{fi
-« R (o}
R1 3, r N
N © R W KOH, Ect)OH-HZO R )=o
R® W =Cl, Br, I, MsO o
XX XX
R3 = (CH,)n-CO,{Bu R3 = (CH,)n-CO,tBu R* = Et, Bn
R2-W

NaH or tBuOK
W=CI,Br,I,MsO‘ aH ortBu0

R: R2\
N N
o TFA or HCI 0
1 —
R o R! o]
N N
R® R
xv (id)
R = (CH,)n-CO,tBu R = (CH,)n-CO,H

The following abbreviations refer to the abbreviations used below:

min (minute), hr (hour), g (gram), MHz (Megahertz), ml (milliliter), mmol (millimole),
mM (millimolar), RT (room temperature), AcNH, (Acetamide), AcOH (Acetic acid), ATP
(Adenoside  Triphosphate), @ BSA  (Bovine  Serum  Albumin),  BusNOH
(Tetrabutylammonium hydroxide), CDI (1,1’-Carbonyldiimidazole), DBU (1,8-
Dizabicyclo[5.4.0Jundec-7-ene), DCM (Dichloromethane), DIPEA (di-isopropyl
cthylamine), DMAP (4-Dimethylaminopyridine), DMSO (Dimethyl Sulfoxide), DMF
(N,N-Dimethylformamide), CH3;NO, (Nitromethane), CsCO; (Cesium carbonate), cHex
(Cyclohexanes), EtsN (Tricthylamine), EtOAc (Ethyl acetate), EtOH (Ethanol), HCl
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-\ RR NNOTFAor HO pR / OR O NR3 R3 )XV
(1d) R3 = (CH2)n-CRtBu R3 = (CH2) n- C2H The

wo edoboei7eg abbrevi ati ons refer to the abbrevi aPCDRB2006/062545

used below. mn (mnute), hr (hour), g (gram, M
(Megahertz), m (mlliliter), mmol (mllinole), nM
(mllinmolar), RT (roomtenperature), AcNH2

(Acetam de), AcOH (Acetic acid), ATP 5 (Adenoside

Tri phosphate), BSA (Bovi ne Ssrum Al bum n), Bu4NCH
(Tetrabut yl ammoni um hydr oxi de), CDI

(1,1 -Carbonyl dii mdazole), DBU (1, 8-

Di zabi cycl o[ 5. 4. 0] undec- 7-ene), DCM (Di chl or onet hane) ,

Pyt HuideRIBRT RO BB MGkhoddIE NaT GSadjum, Tndine), KCN,

(Pivassiyrhl, ciyariid ey M OH (QMc&mollag) MgBB3 IR giidsiunt cuhétté)a Mz, (ammonia),

ﬁ%ﬁ"ﬁk}@s}%ﬁdﬁé‘f ar@@ e% i He)i)é%gq glfl(%é; ! Igﬁfe(éa}pfnsignbmjlzﬁns uﬂonde)

NE(@agn! G mni‘cﬁiurﬂ‘@al%@ﬂzﬁé)l 25784 TRERYIERBRQH/ DR Y7 ﬁﬂuof@lcetlc acid),
K2C03  ( Pot assi um Car bonat e)

d hi
1) TSy diafare); TRGK (Pppesum drrmpiephl U Giabpium dichloride),

e
TVRELTGrsmiiimiod b A Hhe. PRAIGAD3) Aracamtmicmnt). HPLC (High

arbonate). T Tri et hyl ] TEA (Trifluoroacetic
EoRFARS "t Caboph by ) e Ronbpanl o S o, s
(M’Hs§ -Sputteomdis), NRICKRutleal Maghétiv Hesohhue),dBBS (Phosphate Buffered
SF% t her iPetroI eum ether), Pt02 (Pl t|n| um Qxi de)
> (Fé {8 {?‘P"WFWS}F‘“EV%%}) T lpﬂrqyms Chgoragpgrephy), UV
Wi, Zn (Zinc powder), rt (roomtenperature). HPLC
(Hi gh er f ormance Li quid Chromat ography), FC (Fl ash

IEHOFBERILA gé’i}%ﬁﬁ I(Skl{‘ljtg?tgg flelhoddBs n%{\%géhcable to obtalgscompounds

Spectronetry), r Magnetic onance)
acevrdmghia FernBulf {Ig raedon@ec%hmgyennsﬁwtea( Beithet Syinthesis of compounds of

I*%rrr%)ﬁiar?[)t, Xuiéls)l%arxgthod-g ?pgepara?lon Swn Y 5%&%&9 4G ﬁ‘&P i¥1)the a%/ should be

used. In general, the synthesis pathways for any individual compound of Formula (I) will

depend on the specific substituents of each molecule and upon the ready availability of
intermediates necessary; again such factors being appreciated by those of ordinary skill in
the art. For all the protection and deprotection methods, see Philip J. Kocienski, in
“Protecting Groups”, Georg Thieme Verlag Stuttgart, New York, 1994 and, Theodora W.
Greene and Peter G. M. Wuts in “Protective Groups in Organic Synthesis”, Wiley
Interscience, 3™ Edition 1999.

Compounds of this invention can be isolated in association with solvent molecules by
crystallization from evaporation of an appropriate solvent. The pharmaceutically acceptable
acid addition salts of the compounds of Formula (I), which contain a basic center, may be
prepared in a conventional manner. For example, a solution of the free base may be treated
with a suitable acid, either neat or in a suitable solution, and the resulting salt isolated either
by filtration or by evaporation under vacuum of the reaction solvent. Pharmaceutically

acceptable base addition salts may be obtained in an analogous manner by treating a
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(Utraviolet). If the above set of general synthetic
nmet hods is not applicable to obtain conpounds

wa@ewenei7eg to Formula (1) and/or necessary PCT/EP2006/062545

i nternedi ates for the synthesis of conmpounds of
Formula (1), suitable nethods of preparation known by
a person skilled in the art should be 15 used. In
general, the synthesis pathways for any individua
compound of Formula (1) wll-52depend on the specific
substituents of each nol ecul e and upon the ready
availability of internediates necessary; again such
factors being appreciated by those of ordinary skill
K1 C t
“oRiioh 32 @hpoufp by FmBIR 00N AR hh iy, WERR R Ws may be
formedos intexSenvayted lnsiegeonvexchange Btsirt teglamques.New Yor k, 1994
and, Theodora W 20 G eene and Peter G M Wits in
InRhetfeltdwing tie pmpmtimve@ngmrshail By il dsesicd by Mézinsyof some examples,
Interscience, 3rd Edijti 99. this
VB EHRS A0 PESleked ds T B raps BHTaIMRIGET vent

cul { rystallization from evaporation of an

nt. The pharmaceutically acceptable
acid addition salts of the conpounds of Faornula

ndMSdata progided in ﬂ‘ﬁﬁgiaIBBleﬁ éeSﬁrlE%‘P%vvuarﬁ gbtained as

1B AGWED T 8 oo RRR W htersm RimBAATPE 80 x&. Gt ToRitidhs: tI\JI‘éCN/HZO 5to
free base may be treated w'th a suitable acid,

198%¢ (Bomin)n mxsmtt?éﬁ%osmh uMassrspeetrad PERBCHESs AIPT |1ﬁg F@éI(APCI and
I ei.th e
R E el s AT VERD. TR RECERRO ARa00NRY. chira
@alyapdlamlﬂec fages perfodnhicd iusing aChigalpaky ADeH dd30at ABAmmncaliimn, mobile
nal ogou nner. by treating a WO 2006/ 125784
é&ﬁqﬁﬁﬁﬁg@ H%“%)52 sol ution of conpound of Fornula
with a suitable base. Both types of _salts my

'élt?r preBaTafive FPECcBifisalions #Si PRIOTBRT et HRGE Wi Prep LC 4000
SRER oFRs b Afubl R N BRTIETRE OIS Ot o

W0mgh ot with ISTartad d’réIoMSeCSII 1@, $0s300mint(updo 1g)e Adlahe purifications
of the invention. 5 EXPERL.MENTAL PART The HPLC, NWMR
2% Bemﬂt"&lﬂbﬁ&#déf‘é‘& of Me(N/HaQ Ah9% I Fe Ithej smirPEspiaiive reverse-

phase ﬁbﬁ@'aﬁ?ﬁerﬁﬁ’me& Wlﬂh‘%l’l\@ﬁwtéf I aralfe? |F‘1@WS8K§V§&:? 5®1p5ped with columns

Symmet rM Condi t1 ons
SupelegiB mm+Plna625mrmK 2230m@O02 pry); Wi skstestierc atr254 nm and 220 nm;

it DR (oSG ek C ARl BRI A Vi areopisd 60 Fas

Aa0ad. ypurﬁii:htlé'ﬂBL%' AMAh p&ﬁérﬁitagdphys laftd pérf&liﬁeﬂablﬁ) ai0fRupport, using
co

250 X 4 umm, nobi |
cyclohexane/EtOAc or DCM/MeOH mlxtures as cluents.

Intermediate 1: methyl (27)-(5-chloro-2-ox0-1,2-dihydro-3H-indol-3-

ylidene)(cyano)acetate (cf. Schemes 1, 2, compound VII)

NC
CO,Me
c |
o)

N
H
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phase ethanol/formc acid 100:1. The preparative HPLC
purifications are perforned with HPLC Waters Prep LC

WA oWe/12396t em equi pped with col ums Prep Nova- REREPBG/062545

C186 m 60A, 40x3QOmm (up to 100nmg) or with XTerra Prep
M5 C8, 10 m 50x300mm (up to Ig). Al the
purifications 15 are perfornmed with a gradi ent of
McCN H20O 0. 09% TFA. The seni-preparative reverse-
phase HPLC are performed w tbh3the Biotage Parall ex
Fl ex System equi pped with colums Supel cosil TM
ABZ+Plus (25 cmx 21.2 mm 12 n); UV detection at 254
rimand 220 nm flow 20 nL/mn (up to 50 ng). TLC
r rck
AP o B R o o S G A 908 8, 0.5 oD
andr thethyle dyamoastaB? (44ppol; t0,5 msilhgn nRbhapgk (K06 xmbhewht Gdated with

or L xtures as el uent I n nediate 1: . .
RIS (€35 0% et a5 rd T4 Soeh o ffomignt a ambien
tgpetene). ( CYl eadet @tehldrei2-oxoch dfo-indol-T9HPDENEabacktic acid

NC/ C02 Me Cl || NO.HW 2006/125784 o
ety RS0 e towyadby fimtiangvashedyithicqldmethagpl (2x150 ml) and dried in

- () - I o i ar ti i . .
P g% 1.6 REOURy draladsl pipte SR Ty ARY 637 Fhixlhy bF scometric
igorBersrhichiwas sefficienty pare®GYIHNY Rufas subsemeridesition.

piperidine (2 mM) and heated under reflux for 5 hours
'BENMR(460 ik, PYISWed AR ghd 448 (2syBHR T 14 and Tpkdr(@d,UITH, 7.8hend 7.75

ru

(@ T §%9.299 8,48 35 3H; HyAR 9 1 o e AU MSESTY Afdacet
ic aci.d 5 nmethyl,_ester was .remved bé’ fi .

Ijaggﬂgg G.2: methyl (27)-cyanod-methexy-groxgrh.2-

MriesNadcitd (MeSchbhed 1.2, c8RFdufi vy dark p! (
This was a 6.5:1 mxture of geonetric isoners which

was sufficiently pure by 1H NMMR for subsequent

reaction. 1H NVR (400MHz, DVBO) BM2 and 4.18 (2s,

3H), 7.14 and 7.17 (2d,~ : 50and 7.75 (2m 1H),

8.00 and 8.48 (2s, 1H), 11§ ahd~11.45 (2br s, 1H).
MS(ESF): 261. 10 Internediate B: nethyl

(22) - cyano( 5- met hoxy- 2- oxo- 1, 2- di hydr o- 3Hi ndol - 3-

Following the general method as outlined for Intermediate 1, starting from 5-methoxy-1H-

ate

indole-2,3-dione and methyl cyanoacetate, the title compound was isolated, after
evaporation, as a dark purple solid in 88% yield. This was a 4.5:1 mixture of geometric
isomers (99 % purity by HPLC).

'"H NMR (400MHz, DMSO); 3.76 and 3.80 (2s, 3H), 3.92 and 4.00 (2s, 3H), 6.82 and 6.88
(2d, 1H), 7.12 (m, 1H), 7.40 and 7.78 (2s, 1H), 10.90 (br s, 1F). MS(ESI'): 259; MS(EST):
257.

Intermediate 3: methyl (27)-cyano[2-oxo-5-(trifluoromethoxy)-1.2-dihydro-3H-indol-3-

ylidene]acetate, (cf. Schemes 1, 2, compound VII)

NC

. ) CO,Me
F\‘/O
O
F ©:N

H
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yl i dene)acetate: (cf. Schenmes 1, 2, conpound VII1) NC
@2Me ~O O NN H Follow ng the general nethod as

woodobiizeesd for Intermediate 1, starting from PCT/EP2006/062545

5- met hoxy- 1H i ndol e- 2, 3-di one and net hyl
cyanoacetate, the title conmpound was isolated, after
15 evaporation, as a dark purple solid in 88%yield.
This was a 4.5:1 m xture of geonmetric isomers (99 %
purity by HPLC). 1H NWVR (4008, DMSO; 3.76 and 3.80
(2s, 3H), 3.92 and 4.00 (2s, 3H), 6.82 and 6.88 (2d,
1H, 7.12 (m 1H), 7.40 and 7.78 (2s, 1H), 10.90 (br
s, 1H). MS(ESI}): 259; MS(ESI-): 257. 20 Internediate
; ( y ri ONEENOX i -
P:?bil? gﬁ{(ﬁ ﬁ%}%r rl?ltf ﬁ’lg@]]Lg ) o(fu%g(e nelﬁgljc eéqﬂ%t e, 4(19 v tgﬁténr%esfrom >
(frifludrorethqry)Hiwitiviahd m«fh)d:@aimacﬁa@ the t&le\/@nﬁ@ﬁﬁd MS i®dated, after

PCT/ EP2006/ 0625 Fol oW n gener od_as .
ega]?crr?lf:thoepd a BTCB%?]P%IP}FE%)%&II Jf’);m w&, :’ljl'] 8 6%3%1 mlxture ofa geometric
ikdmérk.| uor onet hoxy) -i satin and net hyl cyanoacet ate, the
title conpound was isolated, after evaporation, as a

' KIRYA0DVEBIZS DM SOY; B.75 4h@ ylsel(@b 3ﬁ§1|6582\/@18 63887%11{) 7.28 and 7.38
m xt ure of metric isoners. 1H NVR

G, 758 7P 5ad O, ). 1299 a1 18 B sobid. 6. 88 (o0, 11)

7.28 and 7.38 (2d, 1H), 7.58 and 8.12 (2s, 1H), 11.04
Integmadiate 4: npeuhyl (QZ)—( 6-|yhloro-2-oxo-1 ,2-dihvdro-3H—indol—3 -ylidene)(cyano)-

acetate, (cf. Schemes 1, 2, compound VII)

NC
CO,Me
/ 2
0]
N
Cl H

Following the general method as outlined for Intermediate 1, starting from 6-chloro isatin
and methyl cyanoacetate, the title compound was isolated, afier evaporation, as a dark
brown solid in 84% yield. This was a 5.5:1 mixture of geometric isomers (98 % purity by
HPLC).

'"H NMR (400MHz, DMSO); 3.76 and 3.82 (2s, 3H), 6.78 and 6.85 (2s, 1H), 7.00 and 7.10
(2d, 1H), 7.72 and 8.08 (2d, 1H), 11.00 and 11.14 (2br s, 1H). MS(EST"): 263; MS(ESI):
261.

Intermediate 5: (5-Chloro-3-cyano-2-0x0-2,3-dihydro-1H-indol-3-y)-cyanoacetic acid

methyl ester, (cf. Schemes 1, 2, compound VI)
NC
CO,Me
Cl CN
O
N
H

A stirred suspension of crude (5-chloro-2-oxo-1,2-dihydro-indol-3-ylidene)-cyanoacetic

acid methyl ester, intermediate 1 (56.0 g, 0.21 mol) in methanol (750 ml) was treated, in
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I nternedi ate 4: nethyl
(22) - (6-chl or o- 2- oxo- 1, 2-di hydro-3H i ndol - 3-yl i dene) (¢

wQ2ame)i2s7acet ate, (cf. Schemes 1, 2, conpound WPAVEMG06/062545

C2v OC N H 10 Follow ng the general nethod as
outlined for Internediate 1, starting from 6-chloro

isatin and net hyl cyanoacetate, the title conpound was

i sol ated, after evaporation, as a dark brown solid in
84% yield. This was a 5.5:1-a8xture of geonetric

isoners (98 % purity by HPLC). 1H NVR (400MHz, DWMVSO);

3.76 and 3.82 (2s, 3H), 6.78 and 6.85 (2s, 1H), 7.00

and 7.10 15 (2d, 1H), 7.72 and 8.08 (2d, 1H), 11.00

q%%nt él%’rlrew:clitlﬁ aéogggluﬁl c}cﬁ_‘hde {\@(SEE,I ahi rﬁgﬁ’foﬁ@(’eﬁ%ﬁ )waterz(qg'ml). The
rasudh was stirBedcat ambicdt Expeit@e ifdrythawd dhd the odsuldany placky selation was

acetic acid. thyl ester cf. Schenes 1 onpoun

T o Ebtinaey Thpelenfive fSipval Bt P iy S0 BREAGRded and
thé udure acidified by the addition of 2M hydrochloric acid [CAUTION: TRACES OF
éS- chl or 0- 2- oxo0- 1, 2-di hiédr 0-1indol - 3-yl i dene) - cyanoacet .
¥ANIREq MAYh A TIEL: SE PRESENEH: at e (maigture gwag, oxracted  with

. = . .

SRLpBUE, U OBl SABES S MR il atr (22300 m)
apdtdriedi (MgSEaniTde sov@ni8wgs rdmevednimlvicidaold giwe dhdgrudat(&chloro-3-

45 . AL 1 Xtur s\ stirred at.anbient
STk traorthRe S aipRictie Hrid TR spigr o5 2 palc-brown
solill (63.9 13, B65%). THS {vad 8 nsik@RdofOdissidtegthérs, wHitk wae lskEfigiently pure by
was re{?rtf)ved in vacupo, water (500 nml) was added and
MR for sphseapentficpstion by t he additi on of 2M

Jydrochl oric acid [ CAUTION. TRACES OF
NMR (400MHz, DMSO); 3.62 (s, 3H), 5.72 and 5.82 (2s, 1H), 6.92 (m, 1H), 7.40 (m,

1H), 7.56 and 7.62 (2s, 1H), 11.60 and 11.64 (2s, 1H).

Intermediate 6: methyl cyano(3-cyano-5-methoxy-2-ox0-2.3-dihydro-1H-indol-3-yl)acetate

(cf. Schemes 1, 2, compound VI)

NC
CO,Me
0 CN
(0]
N
H

Following the general method as outlined for Intermediate 5, starting from methyl (27)-
cyano(5-methoxy-2-oxo-1,2-dihydro-3H-indol-3-ylidenc)acetate  (intermediate 2) and
potassium cyanide, the title compound was isolated, after evaporation, as a pale brown

solid in 90% yield. This was a mixture of diastereomers.

'"H NMR (400MHz, DMSO); 3.75, 3.77, 3.80 and 3.82 (4s, 6H), 5.80 and 5.88 (2s, 1H),
6.98 (m, 1H), 7.06 (m, 1H), 7.20 and 7.28 (2s, 1H), 11.42 (s, 1H).

Intermediate 7: methyl cyano|3-cyano-2-oxo-5-(trifluoromethoxy)-2.3-dihydro-1H-indol-3-
yl]acetate, (cf. Schemes 1, 2, compound VI)
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5 CYANI DE MAY STILL BE PRESENT!]. The m xture was
extracted with dichloronmethane (3x300 m ). The

W@ oovbilziosd ext ract s were washed with wat er (2x3POT/BP006/062545

and dried (MyS04). The solvent was renoved in vacuo to
gi ve the crude (5-chloro-3-

cyano- 2- oxo- 2, 3-di hydro- 1H i ndol - 3-y) - cyanoacetic acid
net hyl ester as a pale brown solid (53.3 g, 86%.
This was a m xture of diasteseoners, which was
sufficiently pure by 10 1H NWR for subsequent
reaction. 1H NMR (400MHz, DMSO); 3.62 (s, 3H), 5.72
and 5.82 (2s, 1H), 6.92 (m 1H), 7.40 (m 1H), 7.56
and 7.62 (2s, 1H), 11.60 and it. 64 &425, 1H).

| ntermedi ate 6: methyl COMe

cyano( 3- cyano- 5- net hoxy-\\ﬁg -'E‘)i hydr o- 1H i ndol - 3- vyl
acetate (cf. Schenes 1,F 2, ound VI) NC CO2Me CN
O N15 H Followi ng the generatt nmethod as outlined
for Internediate 5, starting frommethyl (22)-
Egllawél(giﬂlﬁfgehwymzﬂlod @s butlindd Ifgtdln@r@bﬂiHWd% I st@thyg frdenaythyl 2Z)-

"'t%' Iet é'rép[]@'l rome °’§V§ af%‘gyd@% Sdgy ar%e acgfate (zrﬁeé-rmedlate 3)

dhdb@tab:ﬁﬁl%yarﬁdé Ithb tithe &ﬁﬂpoyan& was isbhutsl, m eRaporationl & Dpale brown
ast er eomf([3 20 1H NWVR (400MHz, DI\/ISO) 3.75, 3.77,
sligin v vie Thiseas acwtur%o a%?faorserss (2s, 1H), 6.98
1H), 11,42
&N}Af;gaoomﬁzepﬁ,a@ -ggsf 3;11@{5@3 and 598 ((25 TH), 7.16 (m, 1H), 7.48-7.58

[ XD tiRexy) - 2, 3-di hydro-1
(ﬁyqﬁg’oﬁ%}@nﬁ gt 12{) %:1( ?g Mdh}é?rgezgﬁg ﬁ? compound VI) WO

Iﬁ{%ﬂﬁécﬁ%ié§%etﬁg(sfd?@gﬁl&ﬁﬁéﬁ%ma?ﬁdﬁ@m%%&doEE&Q(%Qacetate

(cf. Schemes 1, 2, compound VI)

NC
CO,Me
CN
0
N
cl H

Following the general method as outlined for Intermediate 5, starting from methyl (2Z)-(6-
chloro-2-oxo-1,2-dihydro-3H-indol-3-ylidene)(cyano)acetate ~ (intermediate 4) and
potassium cyanide, the title compound was isolated, after evaporation, as a light brown

solid in 61% yield. This was a mixture of diastereomers.

'"H NMR (400MHz, DMSO); 3.90 and 3.95 (2s, 3H), 6.00 and 6.05 (2s, 1H), 7.22 (s, 1H),
7.38-7.48 (m, 1H), 7.70 and 7.80 (2d, 1H), 11.90 (s, 1H).

Intermediate 9: 5-Chloro-1H-spiro[indole-3.3’-pyrrolidine]-2,2°,5’-trione, (cf. Schemes 1,
2, 3, 4, compound V)

o

N
(0]
Cl
(0]
N
H
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FN H Followng the general nethod as outlined for
Internmediate 5, starting fromnethyl (22)

W@ y@nok28o0x0- 5- (trifl uoronet hoxy) -1, 2- di hydr o- BE&F/EPzb06/662545

3-ylidene]acetate (internmediate 3) and potassium
cyanide, the title conpound was isolated, after
evaporation, as a pale brown 5 solid in 90% yield.
This was a m xture of diastereomers. 1H NVR (400MHz,
DVMSO); 3.76 (s, 3H), 5.88 anrd75.98 (2s, 1H), 7.16 (m
1H), 7.48-7.58 (m 1H), 7.68 and 7.76 (2s, 1H), 11.78
and 11.82 (2s, 1H). Internediate 8: nethyl

(6-chl oro- 3-cyan- 2- oxo- 2, 3-di hydro- 1Hi ndol - 3-yl (cyan

C : . _
RFSIFL solfibn B \iEvErude | (5.cHigTOMalo S golis oM 1Mol 3-3)-
q‘yanoalcelioeaqirbdieanybeﬁar 'mtmnedla@ J 83 mwmon ZtZ)ne(lﬁnol (450 ml) was

-2-ax0-1, 2- ydr. o- dal | i den an
PR i 7 dradieh U ol et 20 FiahopS lovia ) R6ing the
tbinpérBtusPBROW P @R T he T8dudth@oludioh SFasQ¥RBPStahd ANamBiSnt&emperature
light brown solidin 61%yield. This was a m xture of

qyicendght pad then dicated cautioNpR u(ldﬁcnﬂlz& fopidoyrs 18 ed@ ayrlloy, wspension.
'@%ssg \% gvag ‘r&gﬁxgb'admgl 8:80 grve} Ja’_%:m(l-%gﬁg ﬁdue%%& vzras mixed with

zht)al deoticeaei@ B8 enlPand heated under reflux, with stlmng, for 16 hours. After
S L AR e i Rl oo by -
tHone was removed by filtration, washed with cold glacial acetic acid (100 ml) followed by
water (100 ml) and then diethyl ether (100 ml) and dried in vacuo to give an off-white
solid. A second crop was obtained by removing the solvent in vacuo from the combined
acetic acid filtrates and repeating the purification procedure to give a total of 30.5 g (66%).
Sufficiently pure by "H NMR for subsequent reaction.

'H NMR (400MHz, DMSO); 3.00 (d, 1H), 3.20 (d, 1H), 6.92 (d, 1H), 6.35 (m, 1H), 7.75
(s, 1H), 11.00 (br's, 1H), 11.84 (br s, 1H). MS (EST): 249

Intermediate 10: 5-methoxy-2'H,5'H-spiro[indole-3.3"-pyrrolidine]-2,2'.5'(1H)-trione
(cf. Schemes 1, 2, 3, 4, compound V)

N_.O
oud
0
o
N
H
Following the general method as outlined for Intermediate 9, starting from methyl cyano(3-
cyano-5-methoxy-2-0x0-2,3-dihydro-1H-indol-3-yl)acetate  (intermediate 6) and in

presence of hydrogen chloride in methanol, the title compound was isolated, after

evaporation, as a pale brown solid in 46% yield (100 % purity by HPLC).

'"H NMR (400MHz, DMSO); 2.86 (d, 1H), 3.05 (d, 1H), 3.62 (s, 3H), 6.74 (m, 2H), 7.15
(s, 1H), 10.52 (s, 1H), 11.67 (br s, 1H). MS (EST'): 245.
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H WD 2006/ 125784 PCT/ EP2006/ 062545 -57 A stirred
solution of the crude

W@ 2006h23080- 3- cyano- 2- oxo- 2, 3-i hydr o- 1H i ndol - 3Pg/EP2006/062545

cyanoacetic acid nethyl ester, internediate 5 (53.3 g,
0.18 nol) in nmethanol (450 mM) was cooled in an

i ce-water bath and saturated with hydrogen chl oride
gas, keeping the tenperature below 20C. The resul tant
solution was left to stand atg-anbient tenperature 5
overni ght and then heated cautiously under reflux for
5 hours to give a yell ow suspension. The solvent was
renoved in vacuo to give a sem -solid residue, which
IARPmBYiXE 4 18 R ruGHoRGindky 2R E sfd[thdbiR 3 By trofitlel-2.2' 5'(11D)-
neated under rerfux, Wtn stirring, ror 16 Nours.
pne(cf. 8dhomien ), 1,3, ArrompeanwblVer bat h, the crude

5-chl oro-1Hspiro[indole-3,3 -pyrrolidine]-2,2",5"-
trione was renoved by filtrati ond washed with col d
glacial acetic acid (100m ) H, d by 10 water (100
m ) and then diethyl et and dried in vacuo
to give an off-white soldd. seCdhd crop was
obt ai ned by renoving the sol véntHin vacuo fromthe
conbined acetic acid filtrates and repeating the

Fb‘l'l’b’wflﬂgctﬁé O QIR %uﬁlﬁle@ 'fdﬁnt@rrﬁ&ﬁzﬁé 90fiarifle o methyl cyano[3-
(669 Sufficiently pure by 1H NWR for subse

qyeRa:2i050-5- (nHlugeemn¢thoons2a -dibkdro) L H-;ndo b3 (yHacetaty %n@erm@dlate 7) and

ik, P e chiphigg Sp Jheol bl (Ghnpoia’ Gy, lca, ater

dvaparatioed asareofE®hite solid in 30% yield (99 % purity by HPLC).

5-met hoxy-2'"H, 5 Hspiro[indole-3,3 -pyrrolidinel-2, 2",

"B IR (00MEREDMSO); 3.80 & mED, 4.20 &, 18), 7402 @pnppdrsd (hﬁ), 1H) 7.75
eneral nethod as outlined

@1, f1-05 it ek T60%ees, TR SIS HRDIHA T o amo 5. 20

c ano 5- nethoxy 2- 0x0- 2, 3 dlhydro 1FL|ndoI 3-yl)a

In D -chlaroaN-(3-¢hlo yhbenzgne nagnds (cf Schemesl 2,
§h|&ﬁﬁ %n&@-nethanol, the title conpound was i sol at ed,
after eva gration, as a pale brown solid in 46@6y|eld
(100 %purlty by HPLC). 1H NWR §400MHz, DVMSO); 2.86

(d, 1H), 3.05 (d, 1H), 3.62 gs , 6.74 (m 2H

7.15

O

(0]
cl N
Following the general method as outlined for Intermediate 9, starting from methyl (6-
chloro-3-cyano-2-oxo0-2,3-dihydro-1H-indol-3-yl)(cyano)acetate (intermediate 8) and in
presence of hydrogen chloride in methanol, the title compound was isolated, after

evaporation, as an off-white solid in 22% yield (80 % purity by HPLC).

'H NMR (400MHz, DMSO); 3.18 (d, 1H), 3.35 (d, 1H), 7.13 (s, 1H), 7.26 (d, 1H), 7.72 (d,
1H), 11.16 (br s, 1H), 12.00 (br s, 1H). MS (EST): 249.

Intermediate 13: (5-Chloro-2.2’.5’-trioxo-spiro[indole-3.3’-pyrrolidin]-1-yl)acetic acid tert-

butyl ester, (cf. Schemes 1, 3, compound IV)
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(s, 1H), 10.52 (s, 1H), 11.67 (br s, 1H. M (ESI-):
245. WD 2006/ 125784 PCT/ EP2006/ 062545 -58

wo pdoenmesi at e 11: 5-(trifl uoronethox) y PCT/EP2006/062545

-2'"H 5 HSpiro[indole-3,3 -Ryrrolidinel-2,2",5 (1H)-
trione, (cf. Schenes 1, 2, 3, 4, conpound V) H NO F

OOF O I i FN HFollowing the general nethod as
outlined for Internediate 9, starting from nethyl
cyano[ 3- 5 -59-

cyano- 2- oxo-5-(trifl uoromet hoxy) -2, 3-di hydro-1| Hi ndol -
3-yl]acetate (internediate 7) and in presence of
hydrogen chloride in methanol, the title compound was
i sol ated, after evaporation, as an off-white solid in
30%yield (99 %purity by HPLON~4® NMR (400MHz,

DVSO): 3.00 (d, 1H), 3.29_ (2738, 7.02 (d, 1H), 7.32
(m 1H), 7.75 (d, 1H, 11 (b=, 1H), 11.60 (br s,
1H). M5 (ESf): 299. 10 Intex#feeN ate 12:
2-ch|oro-N—(S-chIoropyrazin-2-yﬁ;g?nzenesulfonanide,

(cf. Schenes 1, 2, 3, 4, conpounggV) H NO 00 O

N H Fol | owi ng t he gener al nethodﬂﬁs outlined for
Internmediate 9, starting fromnethyl (6-

chl or o- 3- cyano- 2- oxo- 2, 3-di hydro-I Hi ndol - 3-yl ) (cyano)

A slartred sspdnsios ofreetlian dy@iidex(98%i dispersion in mineral oil, 1.68 g, 42 mmol) in

anhydrous N,N-dimethylformamide (140 ml) was treated with the crude 5-chloro-1H-

spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione, intermediate 9 (5.0 g, 19.96 mmol). Afier
stirring at ambient temperature for 40 min, the dark orange solution was cooled in an ice-
bath and treated, over 30min., with a solution of #-butyl bromoacetate (3.24 g, 2.26 ml,
18.96 mmol) in anhydrous N,N-dimethylformamide (46 ml). The resultant dark yellow
mixture was allowed to come to ambient temperature and stirred for 4 hours. The resultant
mixture was diluted with saturated aqueous ammonium chloride (500 ml) and extracted
with ethyl acetate (3x200 ml). The combined extracts were dried (MgSO4) and the solvent
removed to give the crude (5-Chloro-2,2’,5’-trioxo-spiro[indole-3,3’-pyrrolidin]-1-yl)acetic
acid tert-butyl ester which was purified by flash chromatography (silica) eluting with
petroleum ether (40-60) containing an increasing amount (0 to 80%) of ethyl acetate. This

gave 4.76 g (95%) of a yellow solid.

'"H NMR (400MHz, CDCl; TMS); 1.50 (s, 9H), 3.03 (d, 1H), 3.38 (d, 1H), 4.22 (d, 1H),
4.54 (d,1H), 6.73 (d, 1H), 7.22 (d,1H), 7.35 (m,1H), 8.32 (br s, 1H). MS (EST): 363.

Intermediate 14: 1’-Benzyl-5-chloro-1H-spiro[indole-3.3’-pyrrolidine]-2,2°.5’-trione

(cf. Schemes 1, 4, 5, compound IIT)



15 presence of hydrogen chloride in nethanol, the
title conpound was isolated, after evaporation, as an
wo@bdosmbi7se solid in 22% yield (80 % purity by PPLEP2004/662545

NVR (400MHz, DMSO); 3.18 (d, 1H), 3.35 (d, 1H), 7.13
(s, 1H), 7.26 (d, 1H), 7.72 (d, 1H), 11.16 (br s,
1H), 12.00 (br s, 1H). MsS (ESf): 249. Internediate 13:
(5-Chloro-2,2",5" -trioxo-Spiro[indole-3,3 -pyrrolidinl

-yl )acetic acid tert- 20 badyl ester, (cf. Schenes
1, 3, compound |V) WO 2006/ 125784 PCT/ EP2006/ 062545
-50 H NO OC O NO OA stirred suspension of
sodi um hydri de (60% di spersion in nmneral oil, 1.68 g,
42 mmol) in anhydrous N, N-di nethyl formam de (140 m)
was treated with the crude 5-ch -1H
spiro[indole-3,3'-pyrrolidine]- ", 5" -trione,
internediate 9 (5.0 g, 19.96 After 5 stirring
at ambi ent tenperature faor , the dark orange
sol ution was cool ed in af™ Qath and treated, over
30mn., with a solution of yI' bronvacetate (3.24
g, 2.26 mM, 18.96 mmol) in anhydrous
N, N-di met hyl formam de (46 nml). The resultant dark
A estirrgdy sohitietr Lofetheepsudsl b-ohlotd- tlH-SpimféndO@ 3Abpymlidine]-2,2”,5°-trione,
Al eraLy nd s} red urs Itant
1%%9?6{#% vvaggog Tt egé ?118 §Iétaur ey Igiﬁj—gous ormamlde (6 ml) was
tedatedr witk pofd3Siumil Jerstimoxddd (FAT &g, BOMinivlet h;ﬂerébtlﬁﬁ@ &t ambient

5 gezrgtt%ée BﬂQ/-é—’rqu? b%gg&n‘g(r}glgdfe )é& ! al%l %ty\g)leérrnglp &%12 %d(ge'\c{g %%)mixture was
sﬁﬁ‘e@%ﬁ 5ufs #nd 100 td SdrP et O ThOARLBmS nﬁxtu%zfs%lh%ﬂ%ﬂh water

-1-yl)acetic acid tent-butyl ester which was purif
(69 1) and cxtreaserhwaihretipnyaceteicl (3u3) mi). ufhagombined airacs were dried

L T
spBbfdodd-3,8° -pﬁircblﬂim&]dl,ﬁ ;5 -tddme IwhiblVRv s 4fidificd , byGDGlh&;hromatography

10 (5155 g)ﬁlﬂtlng w1{h petroll_gum ether (46 %0) col;l)tamﬁg 21513 il rea51:rlilg_|)amount2(6 to 75%) of

ethyl acetate. This gave 789 mg (73%) of a yellow solid.

'H NMR (400MHz, CDCl;, TMS); 2.97 (d, 1H), 3.35 (d, 1H), 4.78 (s, 2H), 6.85 (d, 1H),
6.98 (s,1H), 7.25-7.48 (m, 6H), 8.06 (br s,1H). MS (EST): 339.

Intermediate 15: 3-(1°-Benzyl-5-chloro-2.2’.5’-trioxo-spiro[indole-3.3’-pyrrolidin]-1-yl)-

15  propionic acid fert-butyl ester, (cf. Scheme 5, compound IT)
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4.54 (d,1H), 6.73 (d, 1H), 7.22 (d,1H), 7.35 (m1H),
8.32 (br s, 1H. Ms (ESI-): 363. Internediate 14:

wd 200Bezz9d - 5- chl or o- 1H spi ro[ i ndol e- 3, 3' - pyr r oPCTHEP®D6/@2545

,2',5" -trione (cf. Schemes 1, 4, 5, conpound I11) WD
2006/ 125784 PCT/ EP2006/ 062545 -60 P N O OC 5 O N
H A stirred solution of the crude

5-chl oro-1Hspiro[indole-3,3 -pyrrolidine]-2,2",5" -tri
one, internmediate 9 (800 ngs13.19 mol) in anhydrous
N, N-di et hyl formam de (6 m) was treated with
potassiumtert-butoxide (377 ng, 3.19 mmol ). After
stirring at anbient 5 tenperature for 40 mi n, benzyl

%g%&sﬂ??&%g%@? ’Sgélhourgamw lef t ?%ﬁg?a%ggéve%roem mmol) in

a‘ﬁhgdrp% mtltahydrofuran {74 mlWams drrdatededrithi 1’ Hoenmtl S-chlgrdd }hi;glro[mdole—

ELRRTEL L S, BRRE 50 1 o i simi

afnﬂﬁait &émpdratutCoP 30nidulés, zte#xﬂ)ueﬂ Wdsylate (0.03 ml, 0.19 mmol) was added
- benzyl - 5-¢hl oro- 1H

aélsutheo{eﬁlﬂaat widurg stiged fo5)2 fmurﬁeqndzle@ to sjand gtjagyienytgoyerature for 18
H%?s b {1@% Yoydls! @a@a Gy Q%‘ac%&i with le Ilhﬁ/ﬂlcetate (3x15 ml).

eluting with petrol eum et (40-60) contain
Theceosatdnedgextraots rweré ®vaskned7ﬁ% boie (EF mf), ctmét(Mﬁomandsthe solvent

SR g, o P S s
;@g&ﬁdﬁl?—l—yl)’ﬂroploﬁlﬁ&cﬁcg 3éehb-l?utt§1 25xtef. 48 1(111@ Gkl , phrifi@ by flash
r s nt er med

E
Reratb M, (Sl bing. itk poBolSw She. Q0TS0 SOl gn gncreasing

anff 96 'tg' ﬁ"/‘s)lof(leghyl LeethEORl éi% Ccl %itg sbﬁ&‘t(gf‘i}?) %%l 54%). This was
ester. , conpound 11)

sufﬁc1ent1y pure by 'H NMR to take on to the ﬁnal hydr01y51s step.

'H NMR (400MHz, CDCls, TMS); 1.41 (s, 9H), 2.63 (t, 2H), 2.93 (d, 1H), 3.31 (d, 1H),
3.98 (t, 2H), 4.75 (s, 2H), 6.96 (m,2H), 7.29-7.37 (m, 6H).

Intermediate 16: (1°-Benzyl-5-chloro-2.2’.5’-trioxo-spiro[indole-3 3 ’-pyrrolidin]-1-y1)-

acetic acid fert-butyl ester, (cf. Schemes 1, 3, 4, compound IT)

_0
o=
Cl
e}

{

4

(@)
b4

4

Route A:

A stirred solution of (5-Chloro-2,2’,5’-trioxo-spiro[indole-3,3’-pyrrolidin]-1-yl)acetic acid
tert-butyl ester, intermediate 13 (100 mg, 0.27 mmol) in anhydrous N,N-
dimethylformamide (2.5 ml) was treated with potassium carbonate (114 mg, 0.82 mmol)

followed by benzyl bromide (56 mg, 0.04 ml, 0.33 mmol) and heated for 18 hours at 50°C.
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N ~O 0 WD 2006/ 125784 PCT/ EP2006/ 062545 -61 A stirred
suspensi on of sodi um hydride (60% di spersion in oil, 7

woro06A23684 mol ) in  anhydrous tetrahydrof uran $Qr/RP006/062545

was treated with 1'-benzyl -5-chl oro- 1H spi ro[i ndol e-

3,3 -pyrrolidine]-2,2",5 -trione, internediate 14 (50

nmg, 0.15 mmol). After stirring at anbient tenperature

for 30 minutes, tent-butyl acrylate (0.03 m, 0.19

nmmol ) was added 5 and the resad tant m xture stirred

for 2 hours and left to stand at anbi ent tenperature

for 18 hours. Water (15 m) was added and the m xture
extracted with ethyl acetate (3x15 m). The conbined

TG Tt PULRAE AR W g, Bl il o] pfsd KROS . The
®n(binedBenmyts werchiveshed 2with lﬂdnetﬂﬁomb sipied M gRib) end, tBe solvent

o BYd, B P P R {5 e P E SIS B o e olindole 3,3

;Sllrﬂtbhdihg}lvylﬁ-ibeﬂe tatidl RHBueH hter.( This 6k pigifeai byl ﬂ@hadhromato graphy
increasing . anount (0 to 50% of ethyl acetate to

(8iligh) qhetlngdwﬂupe(ﬂ@kuﬁ@get@eroféo 6@ hsantajping a% iferqaging ﬁtnpyntpie rtfee 50%) of
I

e%)/'\%% 11%"@:400 i9Pe Eme QWhid hgoh B‘ig %3‘%? Tlﬁyxgésoéugﬁdé%ltf??ﬁl:bzb P NMR to

12k todhe findl hy@roMIS(step 1H) 3.98 (t, 2H), 4.75 (s,

2H), 6.96 (m2H), 7.29-7.37 (m 6H). 15 Internedi ate

Rdric B:

(1'-Benzyl -5-chloro-2.2" .5 -tri oxo-Spiro[indole-3.3 -p

A(rstir.rbdl duspeasionxXb) sodirathydride (€)% elliupeﬂsiamWh @kf{d6, mg,c2.9 mmol]) in

@Emer us/_\tetrAh%qrp#uFaéldggpolinbt Yv%l,]tr%qte':\é with 1 %enzyl-S ch?oro 19—1-sp1ro[1ndole—

I F-fymobiaRe 2.2, 5 5irohé,| BiPmedhicold (Yool Bg,32.84 -rhMbN) 0l AflérNdtirring at
-1l-yl)acetic acid 20 tent- butyl ester, internedi ate

apgnqq (txmpegatug for73Ghapil, the gheas selyterpiyas lp;gqt@d with fert-butyl bromoacetate

(0.51 ml, 344 mmol). The resultant suspension was stirred for 3 hours and then left to

stand ovemight. Water (100 ml) was added and the mixture extracted with ethyl acetate
(3x100 ml). The combined extracts were washed with brine (100 ml), dried (MgSO4) and
the solvent removed in vacuo to give the crude (1’-benzyl-5-chloro-2,2°,5’-trioxo-
spiro[indole-3,3’-pyrrolidin]-1-yl)-acetic acid fert-butyl ester. This was purified by flash
chromatography (silica) eluting with petroleum ether (40-60) containing an increasing

amount (0 to 50%) of ethyl acetate to give a white solid (1.088 g, 91%).

'H NMR (400MHz, CDCls, TMS); 1.44 (s, 9H), 2.97 (d, 1H), 3.35 (d, 1H), 4.21 (d, 1H),
4.53 (d, 1H), 4.76 (s, 2H), 6.72 (d, 1H), 7.00 (s, 1H), 7.30-7.37 (m, 6H). MS (EST'):399
(loss of '‘Bu).

Intermediate 17: (1°’-Benzyl-5-chloro-2.2’.5’-trioxo-spiro[indole-3 3 ’-pyrrolidin]-1-y1)-

acetic acid ethyl ester. (cf. Schemes 1, 3, 4, compound IT)
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dimethyl formam de (2.5 nml) was treated with potassium
carbonate (114 ng, 0.82 mvpl) foll owed by benzyl

whemnailzbkss{ 56 ng, 0.04 m, 0.33 nmmol) and heat eRICT/BP2028062545

hours at 50C. WD 2006/ 125784 PCT/ EP2006/ 062545 -62
Water (25 m) was added and the m xture extracted with
ethyl acetate (3x25 ml). The conbined extracts were
washed with brine (25 m), dried (MgJSH) and the
solvent renoved in vacuo te6yi ve the crude

(1'-Benzyl -5-chloro-2,2",5" -trioxo-spiro[indole-3,3"-
pyrrolidin]-1-yl)-acetic acid tent-butyl ester. This
was purified by flash chromatography 5 (silica)
eluting with petrol eum ether (40-60) containing an

i ncreasing amount (0 to 50% of hyl acetate to give
a white solid (104 ng, 83% . This was sufficiently
pure by 1H NMR to take on to t\eofinal hydrolysis
step. Route B : A stirred su8pension of sodium hydride
(60% di spersion in oil [I1 9 mol]) in 10
anhydrous tetrahydrofuran was treated with

1' - benzyl - 5-chl oro-| H-spi r o[ indol e-

3,3 -pyrrolidine]-2,2",5 -triope, internediate 14 (900
ng, 2.64 mol ). After stirring at anbient tenperature
for 30 mn, the clear solution was treated with

A stitred saspenstioroobsodatna hgdride0(68% dibperﬁomdn nitgB9 mgTKl)é69 mmol]) in

ijarord CraRRERIL AR, Bt ekl piBo ep el hptndoc-

3 hq)yﬂoaﬁamepz eX 5 -@iohe dinwWribdigle v (mahglt @88 Smhap)lmﬂer stirring at
The comnbi ned extracts were washed with brine (100

afwl)lént dempeatuy A0 mi the pleasealytian waseared) with fiﬂ@émsomoacetate
(b%%{,/ ghlﬁm% 3)“3 _e( resul Pé&’shfr% &HN?{ Qirfod?for 3 hdytd HPehen left to

Spiro pyrro acetic acl
stamdt ovierrtight. eWater (50T ml)swmsdqydranﬂnb@l nhxtufe aemcted with ethyl acetate

h t el uting wi.t e ]
GREEE) HH PR 5 v lasfit ol o0 B B S gp and e
solvidyl remReEédine abgo @i giee mewhidtaeelsbﬂnzﬁ 5-dh16B, 7,5’ AidRo-spifd[indole-
Z]!_UpNergRg)hggl(])-g Cyl)—qqq}w a@dﬂhyé asterl ,_Bunﬁcgtlcggbj(}_%ashlqlbromq(fogxephy (silica)
e(himgzxw(h ro]&mg ‘3theﬂ-@0-—603 Bftafntn, I§ McreZsﬁé)arﬁoﬁﬁ © % 50%) of ethyl
ESI +) : 399 | 0Ss of t I nternedi at e :
a(ce_tateBé‘gibwed @ydhtumtwnmﬂl dlasomopsdﬁﬂles piveod ivhido ls@hda(2§4 -mg, 70%),

o d 1-Xl')- acetic acid ethyl ester. (cf.
fpf oldat M%]DCB 4, conpound |1) WO 2006/ 125784

?l%(/ﬁzp 34%8%%?%?)4&; MERSi): 1.27 (¢, 3H), 2.99 (d, 1H), 3.36 (d, 1H), 4.22 (q, 2H),

4.31 (d, 1H), 4.63 (d, 1H), 4.76 (s, 2H), 6.74 (d, 1H), 7.00 (d, 1H), 7.32 (m, 6H).

Intermediate 18: 5'-chloro-2H.5H-spiro[imidazolidine-4,3'-indole]-2.2".5(1'H)-trione, (cf.

Scheme 7a, compound IX)

N o

oo
Cl NH
(0]
N

H
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NO OC O No,~ O Astirred suspension of sodium
hydri de (60% di spersion in oil [39 ng, 0.969 mol]) in

waelwgdeoss tetrahydrofuran (10 nl) was treat edP@U/EP2006/062545

- benzyl - 5- chl oro- 1H spi ro[ i ndol e-

3,3 -pyrrolidine]-2,2",5 -trione, internediate 14 (300

ng, 0.88 mmol ). After stirring at 5 anbi ent

tenperature for 30 mn, the clear solution was treated

with ethyl bronpacetate (0.18n, 1.16 nmol). The

resul tant suspension was stirred for 3 hours and then

left to stand overnight. Water (50 nml) was added and

the m xture extracted with ethyl acetate (3x50 m).

A C n ;
AP SRR 00 e Pr T HRE, Mol o Rl Gkl 14 g 022

rgoly,and Ipetassmnj eyanide (2.37 g; 36.35 mmol) in EtOH (130 ml) and water (70 ml) was

1' -benzyl -5-chl or.o-2, 2 , 5. -trioxo-spito[indale 1 2
gt U0 i e T80 Tt Bptro R Qo R0 wBRgiFoomh and acidiion
WAt iAdOTRtuh@N a BYH folf 255 A R rremet £106 i Yorg it is6Rints Gh Lua't:mg a solid
W th petrol eumether (40-60) contajining an jncreasi
PapRiRitAted and; wasslgred, pncedigd to' glyethsttile qogiprBkHith 8% yidld (HPLC

o .hﬁﬂg .h5glp-1 sopropyl ether gave a white solid
1%“5%‘2%’ 70/?” ?n@Bt. 143-144C. 1H NVR (400MHz; CDC13;

I ,cﬁ%diiate]t9.Zs?-cﬁfono-?-'Z@achl%r@?-ﬂ(lgmbér@vn-ﬁ{%—s%ﬂdﬁhﬁazol@§£4,3'-
, 2H), 15 4.3 (d, IH), 4.63 (d, 1), #Z.706 (S, ;

i6dold]-7.21, S(LH)-triche OET. (Setherid¢Ta, comBand X) 6H) .

I nternedi ate 18:

5'-chl oro-2H, 5H Spi ro[ i m dazgligtype-4, 3' -indol el -2, 2",
5(1'H -trione, (cf. Schene 7a, ound IX) HO O N

C NH O N H
N

(0]
(0]

cl NH
Ly

N

H
An ice-cold solution of 5'-chloro-2H,5H-spiro[imidazolidine-4,3'-indole]-2,2",5(1'H)-trione,
intermediate 18 (500.00 mg; 1.99 mmol) in DMF (10 ml) was treated with potassium
carbonate (274.62 mg; 1.99 mmol). The ice bath was removed and the reaction mixture was
treated with 5-chloro-2-fluorobenzyl bromide (444.05 mg; 1.99 mmol). After 1.5 h, ethyl
acetate was added and the organic phase was washed with water and brine, dried (MgSO4)
and the solvent removed in vacuo to give the crude product as a red solid, which was
purified by chromatography (silica) eluting with cyclohexane containing increasing

amounts of ethyl acetate (20 to 50%) to give the title compound in 26% yield (HPLC purity
94%). MS(ESI"): 394.1; MS(EST): 392.0

Intermediate 20: tert-butyl [5'-chloro-1-(5-chloro-2-fluorobenzyl)-2.2'.5-trioxospiro-
[imidazolidine-4.3"-indol]-1'(2"H)-yl]acetate, (cf. Schemes 7a and 7b, compound XT)
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WO 2006/ 125784 PCT/ EP2006/ 062545 -64 A m xture of
5-chloroisatin (5.00 g; 27.54 mmol ), amoni um

wa@200borsase (21.14 g; 0.22 nol), and pot assi unPCHBPI00€062545

(2.37 g; 36.35 mol) in EtOH (130 m) and water (70
m) was heated under gentle reflux for 3h. The

m xture was poured into water (400nl) and acidified
with AcOH until a pH of 5. After renoval of the
organi c solvents in vacuo, a6solid 5 precipitated and
was filtered and dried to give the title conpound with
58% yield (HPLC purity 94% . MS(ESF): 250.0
Internediate 19: 5' -chl oro-

-(5-chl oro-2-fl uorobenzyl)-2H, 5H spiro[i m dazol i di ne-4
,3'- indolel-2,2,5(1 H-tri 5@%3. Schene7a,
conpound X) FC OC NH O 0O An ice-cold

sol ution of N
5'-ch|oro-2H,5H—spiro[iglda@-fﬁlne 4,3 -indole]-2,2
5(1'H)-trione, interned a 500. OO ng; 1.99 nnDI)
in DM (10 nl) was treated-withh potassium carbonate
(274.62 nmg; 1.99 nmol). The jce bath was renoved and
the reaction mxture was treated wth

5-chl oro-2-fl uorobenzyl brom-de (444.05 ngy; 1.99
mol ). After 1.5 h, ethyl acetate was added and the
organi ¢ phase was washed with water and brine, dried
Nished4Ay 15 and the sol vent renoved in vacuo to give
the crude product as a red solid, which was purified
Ay iccheaddraologoma ph y'-¢tdotor le@) chddrai2- ﬂlg)robelnhylit QH| Sdhepieohinidazolidine-

8RR oL PR PerERE R4 100 sodys BRI pERME 00T was

tRdatadtwith S&8¥9m hdeide3123.89 3%43 10 MIE&@ stirdfd2oH30 minutes. tert-Butyl
Internmediate 20: tert-buty

rgmogasias @11 pb-%H Bympl) qulféiﬂ%é@flzgﬂaythl mixtuge (Was FHiEedh at room

thih erat%ga [Etl'ISll dRzalel xgésnéﬁfdéd 3nd HRAQkhnid phdseNaglh A& WAtewater and
(c hemes 7a and 7b, conpound~XI') "WO 2006/ 125784

b?mw MCXMESQSQ aad the- seB'ent removed in vacuo to give the crude product as a red

solid, which was purified by chromatography (silica) eluting with cyclohexane containing

increasing amounts of ethyl acetate (20 to 50%) to give the title compound in 12% yield
(HPLC purity 98.8%). MS(EST"): 510.2

Method B:

To a solution of tert-butyl (5’-chloro-2,2’5’-trioxospiro[imidazolidine-4,3’-indol]-1°(2’ H)-
yl)acetate, intermediate 54, (7.90 g, 21.59 mmol) in N,N-dimethylformamide (80 ml)
potassium carbonate (3.58 g, 25.91 mmol) was added portionwise at 0-5 °C. Stirring was
continued at 0-5 °C for 45 minutes and additional 90 minutes at ambient temperature. The
suspension was treated with S-chloro-2-fluorobenzyl bromide and stirred for one hour at
ambient temperature. The solid was filtered, the filtrate was partitioned between water (400
ml) and tert-butyl methyl ether (200 ml) and the product was extracted with tert-butyl
methyl ether (3 x 150 ml). The combined extracts were washed with water (400 ml) and



10

15

Cl NOCI NH O NO-~ O Mthod A An ice cold
sol uti on of

wW®2006h23080- | - (5- chl or o- 2-f | uor obenzyl ) - 2H, 5H spiT/BP1006/0k2545

azolidine- 4,3 -indole]-2,2",5(1" H-trione,
internediate 19 (1.100 g; 2.79 nmmol) in DVMF (10 nlL)
was 5 treated with sodium hydride (123.89 ng; 3.10
nmmol) and stirred for 30 mnutes. tert-Butyl
brompacetate (2.11 m; 2.79-mwl) was added and
reaction mxture was stirred at room tenperature.
Et hyl acetate was added and the organi c phase was
washed with water and brine, dried (MgSO4) and the
o . .
%&?e@)@&ﬂ 'i%"‘g% é F{H(a&wagﬂgﬁ h Il%.' é’gta%l%gté 1 (Lgl‘régjt ggl?églg;}{'/lela&i the title
o(omploumh()6 4 g;t5l9 ﬁ/g) asistightlyymhlosdidd HELCqwtrigy: 9161%6). 10
i ncreasi ng amounts of ethyl acetate (20 to 50% to

Iaicymeditte 21 i §'{ckloew tipGumdthiyia3 -pREwyYis@dadol-4-yRhEth pin2 HE SH-
*gp%gzgfs <£n ‘?A 3 -1nd6rill % %m—tnone (c-ll:%cﬁemga con%]ou%fd X)

(5 -chloro 2,2'5" -trioxospiro[imdazolidine-4,3 -indo
]-1"(2"H)- yl)acetate, inte diate 54, (7.90 g, 21.59
nmol ) in N, N-di met hyl formanide (8¢ mM) 15 potassium
carbonate (3.58 g, 25.91 mmol) was added portionw se
at 0-5 C. Stirring was continuggd a O0-5 C for 45
ninutes and additi onal gqnniniéxg/at ambi ent
tenperature. The suspensi {reated with

5-chl oro- 2-fl uorobenzyl bro and stirred for one
hour at anblent t enper at ure. The solid was filtered,

1; ewiniglr rate ?‘arlt 'stebﬁﬁﬁdd(gcg J\ﬁﬁen Xf (e<)400 ?8%“ 5'_chloro-

M@SH%i?_Irb[&xﬁkﬁQoliﬂlﬁ@ ,8'ah o112, Y15 (PE)-tasnay | (ﬁ%ﬁﬁédla(t@ X18350ind  4-
he conbi ned extracts were washed with water (400

(hiqn%mﬂshxl\)fﬁ@@@wl*ﬁzsmsnhSPw@z@wa/tmlezsaglpou@e wasi dgplated, after

A0 b okt e [R5 grgﬁnp SR VR AAA Rl Wbrcasing

ahaugtst dfyethylrdceatd (20 OHR2), psiri white 98idyin. 27% yield. MS(ESF) 423.2;
MS(ESI): 423.1

Intermediate 22: tert-butyl [5'-chloro-1-[(5-methyl-3-phenvlisoxazol-4-yl)methyl]-2.2'.5-

trioxospiro[imidazolidine-4,3'-indol]-1'(2'H)-yl]acetate, (cf. Schemes 7a and 7b, compound

XD
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I nternedi ate 21:
5'-chloro-I|-[(5-nethyl -3-phenyl i soxazol -4-yl)nmethyll-2

woR@bk2%584 ro[ | m dazol i di ne-4, 3' -indol el -2, 2", 5SPCT/EP2006/062545

(1'H)-trione, (cf. Schenme7a, conpound X) NO O N~ O
Cl N\H O N5 H Followng the general nethod as
outlined for Internediate 19, starting from5'-chl oro-
2H, 5Hspiro[i m dazolidine-4,3 -indole]-2,2",5(1 H-tri
one (internmediate 18) and 4-67-

(bromonet hyl ) - 5- net hyl - 3- phenyl i soxazole, the title
conpound was isolated, after purification by

chromat ography (silica) eluting with cycl ohexane

PRI T AL R s o

chR80-2 :[ (5-Me(hig BB -phenyl 38xakol-ybmethgtl | &XHs 5123 pire[@nidainlidyic4,3'-
ih&qléﬁ#‘%?ﬁb—f{q&%kl%%:trﬂl%hiht%_ﬂ?gr?&’ e{'tsé)u)@lzbromoa%late the title compound
Wwdsl ot radict rpudificsiond b ectdorBatogapts} K(silica) 2eltrlingy witkC @félohexane

te, (cf, Schenmes 7a and 7b, conmpound XI) N O NO O
c@ptam:pg gcrqsqslgg amopgnts ¢k ethyl acetate (10 to 30%), as a white solid in 37% yield

(HPLC purity 91%).
MS(ESTI'): 537.3; MS(EST): 535.6

Intermediate 23: (1-benzyl-5'-chloro)-2H.5H-spiro[imidazolidine4.3"-indole]-2.2".5(1'H)-

>

trione, (cf. Scheme7a, compound X)

Following the general method as outlined for Intermediate 19, starting from 5'-chloro-
2H,5H-spiro[imidazolidine-4,3™-indole]-2,2',5(1'H)-trione (intermediate 18) and benzyl
bromide, the title compound was isolated, afier trituration with diethyl ether, as a beige
solid in 45 % yield. MS(EST): 340

Intermediate 24: tert-butyl [1-benzyl-5'-chloro)-2.2',5-trioxospiro[imidazolidine-4,3'-indol]-
1'(2'H)-yl]acetate, (cf. Schemes 7a and 7b, compound XT)

N
o= |
Cl NH
—0
N
0\
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WD 2006/ 125784 PCT/ EP2006/ 062545 -67 Fol |l ow ng the
general nethod as outlined for Internediate 20 (nethod

WA 0642584 i ng from5' - chl oro-| PCT/EP2006/062545

-[ (5- et hyl - 3- phenyl i soxazol - 4-yl ) met hyl ] - 2H, 5H spi r o]
i mdazolidine-4,3 - indole]-2,2",5(1'"H)-trione
(internmediate 21) and tert-Butyl bronpacetate, the
title conpound was isolated, after purification by
chromat ography (silica) elutshig with cycl ohexane 5
cont ai ni ng i ncreasing anounts of ethyl acetate (10 to
30%9, as a white solid in 37%yield (HPLC purity 91
%9 . MS(ESt): 537.3; MS(ESI-): 535.6 Internediate 23:

PN oy g g b adesgiinibient s grom -
ongy1-5Ncliloroy-2d, SINBpirdﬁdeHeAFﬁ-limM]figZ'ﬁﬁé{ggmc al (intermediate
g agﬁqglg i%u?ﬁtbrorrﬁggce a?er, tLg ttl?lE: q:%gﬂp%&?d ]W%,S issotla‘}er:&,l atter fp{nglplqcation by

chrbrhdtosphyo(silichOdlatid With -141, Mixthid @Ppetkoléund ‘ethef dnd-Hthylrdcetate, as
one (internediate 18) and benzyl brom de, the title

leproilins38; % yicd- é@s@ﬂiéﬁ trituration wth diethyl

ether as _a bej ge solid in 45 %ﬁl eld. MS(ESt): 340
-(2-fluprobpaayl)2H.5 -spiro[imidazolidine-4 3"indole]-

d l'idi ne-
r%@?ﬁ%do%? e SR fplid ) (st " Schenes 7a and.

compound XI) NO OC NH N O
; o
g
Cl NH
o
N
H

Following the general method as outlined for Intermediate 19, starting from 5'-chloro-
2H,5H-spiro[imidazolidine-4,3™-indole]-2,2",5(1'H)-trione  (intermediate 18) and 2-
fluorobenzyl bromide, the title compound was isolated, after purification by
chromatography (silica) eluting with petroleum ether containing increasing amounts of
ethyl acetate (50 to 65%), as a white solid in 41% yield. MS(EST): 358

Intermediate 26: tert-butyl [5'-chloro-1-(2-fluorobenzyl)-2.2'.5-trioxospiro[ imidazolidine-
4.3-indol]-1'(2'H)-yl]acetate, (cf. Schemes 7a and 7b, compound XT)
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0 WO 2006/ 125784 PCT/ EP2006/ 062545 -68 Foll ow ng t he
general nethod as outlined for Internediate 20 (nethod

Wa2g0642584 i ng from (1- PCT/EP2006/062545

benzyl -5' -chl oro) - 2H, 5H spi ro[ i m dazol i di ne-4, 3' -i ndo
e]-2,2",5(1"H-trione (internediate 23) and

tert-Butyl bronpacetate, the title conpound was

i solated, after purification by chronatography

(silica) eluting with a 1:1-sxture of petrol eum ether

and ethyl acetate, as 5 a colourless oil in 38 %

yield. MS(ESF): 454 Internedi ate 25:

5'-chloro-1-(2-fl uorobenzyl

Féo?l?w?r%t?? géﬂ&drl :i‘%é{inme (s ?ﬂﬂl%d ﬁorgln gﬂ&fg%ﬁ%g &rﬁec:};hgg A'):, s}artlrg from (1
tingy1-5-clgbrodH, $BI-spiro| Hhidaollidinic g3 {lﬂtck)lejém%ﬁé]l‘H)miohod (@germediate

%talnldntglq bfu%lrl brc?r‘rzlgarcgt% c, ?ltle tlgle corsntpglrngd w%s iSol amac? afir purlﬁcatlon by

chirbrhdto SRpHYO [ilivayl @EMinp Ai/ifte pétr(ﬁeurh nldr &donindng Sdctéakingt drhounts of
one (internedi ate 18) and_2- fluorobenz(%1S brom de, the

st peetete AHQRG es aﬂglarea%é in 33% giel MEESEEAPON by
chr omat ogr aphy (silica) elutlng wi th petrol eum et her
To S rEE 0, tpethyid 3 shlogo Sripiemetod) 2-exo ) 0-iipekan Hondgl 3o

%@%@%m@jﬁh;%@b{sd%d%ﬁﬁ?{w)el d. MB(ESF): 358

[5 -chloro-1-(2-fluorobenzyly-2,2',5-trioxospiro[imda
zolidine- 15 4,3 -indoll-1" (22X | lacetate, (cf.
Schenes 7a and 7b, conp&und Xl oNO G ONH ON

O NO,

N
H

A suspension of methyl (27)-(5-chloro-2-oxo-1,2-dihydro-3H-indol-3-
ylidene)(cyano)acetate, intermediate 1 (10.000 g; 38.1 mmol) in dry nitromethane (61 ml;
1.14 mol) was treated with piperidine (189 pl; 1.90 mmol). After stirring for 3 hours, the
mixture was diluted with ethyl acetate and filtered through silica. Evaporation of the
solvent gave methyl [5-chloro-3-(nitromethyl)-2-ox0-2,3-dihydro-1H-indol-3-
yll(cyano)acetate as an oil (9.1 g, 73.8%). This was a mixture of diastereomers which was
sufficiently pure for subsequent reaction (HPLC purity 97%). MS(ESI'): 324.2; MS(ESI):
322.2

Intermediate 28: [5-chloro-3-(nitromethyl)-2-0x0-2.3-dihydro-1H-indol-3-yl](cyano)acetic

acid, (cf. Scheme 8, compound XIII)

N
OH
cl NG,
N
H
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O WO 2006/ 125784 PCT/ EP2006/ 062545 -69 Foll ow ng t he
general nethod as outlined for Internediate 20 (nethod

Wa2g0642584 i ng from (1- PCT/EP2006/062545

benzyl -5' -chl oro) - 2H, 5H-spi ro[ i m dazol i di ne-4, 3' -i ndol
e]-2,2",5(1"H-trione (internediate 25) and
tert-butyl bronpacetate, the title conpound was
i solated, after purification by chronatography
(silica) eluting with petrol-eam et her contai ni ng
i ncreasi ng amounts of 5 ethyl acetate (20 to 50%, as
a white solid in 52%yield. MS5(EST): 454 Internediate
27: et hyl
hl (JH t t hyd_ = OX 85 Ay er Q- bHr | Bindal2-
Fhf ?cysghﬂ ogc e(?*atﬂel&,ﬂa( c?lé ehg%ﬁ?(ngl %?Iﬁ%%ﬂ%gl? ?13 &Q HﬂQﬁ\o\l ndol-3
m(c@ndlacetme iﬂteﬁmsdiatpézﬁ’sGSdlﬁ) g 15¢t inyrlol) in MeOH (150 ml) was added a

sy BBt St et H 2 RE s 46 b Ager sigring or 2

nMmelsplvient xdds)’evﬁpdrﬁt@m Hb&@ﬁd\ﬁ@élrasmaken dp WithPy) av¥dsie and the organic
treated with piperidine (189 I; 1.90 mmol). After

rhasq gxtragied G‘Fthsl HEL, sdrleti Mgs%mrﬂrthe sRdeenyrgmaved ippaqyo to give the
&?&B’ Ls aﬁgg%f/ glrllt ot \)51 ﬁ‘é 3 BhQHBN R iddb B a-y1 R ARDRAL ARid (4.89

g, Quati)) ollos @ag & nnxtumslﬂd}dsyer@nmxs; whi@- wlastepdiicientliy-puraifor s@sequent
a ate as an oil (9.1 g, 73.8%. This was
rga%ﬁ{’llgﬁyée(#‘%%s%gr eomers which was 15 sufficiently

-&xl]acetomtnle

&6 chI or ni td{:)?ﬁ};t hyI) 2- 0x0- 2, 3-di hydro 1H-| ndoI
SF cid, (cf. Scheme 8, conpound XIII)
O 02 N 20 H WO 20064125784 PCT/ EP2006/ 062545
-70 NS
cl NO,
o)
N
H

A solution of [5-chloro-3-(nitromethyl)-2-ox0-2,3-dihydro-1H-indol-3-yl](cyano)acetic
acid, intermediate 28 (2.00 g; 6.46 mmol) in anhydrous DMF (15 ml) was heated at 160 °C
for 1 hour. After evaporation of the solvent, the residue was taken up in ethyl acetate,
extracted with brine, dried (MgSO,) and the solvent removed in vacuo to give the crude [5-
chloro-3-(nitromethyl)-2-ox0-2,3-dihydro-1H-indol-3-ylJacetonitrile (1.74 g, quant, HPLC
purity 93%). MS(ESI): 264.1

Intermediate 30: 2-[S-chloro-3-(nitromethyl)-2-0x0-2,3-dihydro-1H-indol-3-yl]acetamide ,
(cf. Scheme 8, compound XV)

Cl

I=z
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To a solution of nethyl
[ 5-chl oro-3-(nitronethyl)-2-oxo-2, 3-di hydro-1H i ndol -3

WO 200bjit3gano) acet at e, internedi ate 27 (5. 00 g;PABEERDH06/062545

mmol) in MOH (150 m) was added a potassi um
hydr oxi de solution in water (9.27 m; 5.00 M 46. 34
mol ). After stirring for 2.5 1 the solvent was
evaporated. The residue was taken up with ethyl
acetate and the organic 5 phase extracted with I N HCl,
dried (MgSH) and the solvent renoved in vacuo to give
the crude
[ 5-chl oro-3-(nitronet hyl)-2-o0xo-2, 3-di hydro- 1H i ndol -
yl nQya LSdoNas
A PR R GIZ ehEr S it Pox 85 Hipiero Th ?&@Sﬁ?ﬂmmb
lhtermellats 2QUEns mg; €02t morol ) IHPUCF (6 mil) und atdy (2 ml) was treated with

t
RS 13 s 2T 13t e me i, hforides €511 g 09 mapol) and
stiyﬂeh ao&hipht. tAthyl@cetd wafadd& htﬁl’@e Brgad R Fashe wililbrine, dried
Cl ONO2 N H A solution

(P@Sé?ﬂ) 3né concepiratpd eYasye Jo give *1& ylescampoyad 6740Hmehwbich avas used
; 46

asléh%}( ﬁ%’gﬁ%g%ﬁ%@él;} (E‘[PL%'\C}/%Zlﬁix(ty biY, nf M@@s@‘%’é‘z‘rﬁﬁg ; i\,gs{(ﬁ?lé% 2881

IB&Pm R84 - s-éh RLSAYBRO) ma&oh@ﬁ‘ 3°6vxfdi‘nﬁm%i> b %@y 4R € (cf. Scheme 8,
en up acetate, Ib extrac

aeintpoutd XNé), dried (NgSO4) and t he sol vent reaned in

vacuo to give the crude [5-

chl oro- 3- (ni tronet hyl) - 2- oxo- 2,8- @i hydro- 1H-i ndol - 3-y|

]acetonitrile (1.74 g, quant, PLC purity 93%.

MS(ESF): 264.1 Internedia :

2-[5-chloro-3-(nitronethyl) o 2, 3-di hydro-1Hi ndo

-3-yllacetamde , (cf. Schene*%, conpound XV) 0 H2N

§g|’\1€ﬁ2 F(&&' sagp%nls_ljor\ll\l())f 220P ch gr%-738(4%11trpé:n-1re/:t§ﬁg 8%?{4) %632 glh dro-1H-indol-3-
W fac &bt RicOm&rinBdihlcBURY Yl o) s%s%ﬁolg uSAGOhy(ds %li-‘iinb (1219|g 39 mmol)

-yI]acetonltrlle internedi at e

L ot EON OO A ORI, REACTION, Afer 5

minutes stirring the ice bath was removed and the reaction mixture was stirred for 1 hour at

room temperature. The reaction mixture was heated up to reflux for 2 h. The solvent was
removed in vacuo, the residue was purified by Flash Chromatography (silica) using DCM
containing increasing amounts of MeOH (3% to 20%) to give the title compound (420 mg,
45.8%) which was used as such for the next step (HPLC purity 77%). MS(ESI'): 237.1;
MS(EST): 235.1

Intermediate 32: tert-butyl (5-chloro-2,5'-dioxospiro[indole-3,3'-pyrrolidin]-1(2H)-
yl)acetate, (cf. Scheme 8, compound XVII)
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acetamde (775 ng; 13.13 nmol) and pal |l adiun(l1)
chloride (51.7 ng; 0.29 mmol) and stirred overnight.
wabdvgl2aaset at e was added and t he organi ¢ phaseP@EEP®U6/062545
with brine, dried 5 (MgSO) and concentrated i n vacuo
to give the title conpound (740 ng) which was used as
such for the next step (HPLC purity 93% . MS(ESI+):
284.1; MS(ESF): 282.1 Internediate 31:
5-chloro-5 H Spiro[indole-3-2-pyrrolidinel-2,5
(1H)-dione, (cf. Schenme 8, conmpound XVI) H NO C O
N H 10 To an ice-cold suspension of
2-[5- chI oro-3-(nitronet hyl)-2-oxo-2, 3-di hydro- 1Hi ndol

T AR ST 6 cnd 208 MRl

@30 mg;) 199 7Tomerol)5inndry PME (1 CAR)Y W@ ad@odopétERMnC tert-butoxide (109 meg;
CTI Af t 5. t tirri h b

Pl istieD Shrepiin el B fiin BT AL P G B 1965 and tore

Bu@ 'bréhoactQE (196 RIS 1020 7Uherol) s 4dda€ Hissulved Mt k. dfadiry DMF. The

heated up to reflux for 2 h. The sol vent was 15

TERAVEY SRxure yatiredderel heisabipem/spprature-iThg splycm veasievaporated in
VA4 TRE Q8L e (Rl sk(ﬁ@éd Hls'efﬁ 1 Q&Mte ﬂﬂ‘lﬁ) Ny BBed V}qteh water, dried

I ncreasi ng anounts of to 20/() to give
MgSa) camdpithen doléldmorqmg)ved 451 8@;@uovm1‘hﬁh rmeumsi Iasif@dchy Flash

%%@é%%sagﬁ&§ﬁ%? ﬁﬁ.{l Wg@? gc{),%et 70{%$ %ncb fEigilg a}nour%ts of efhyl acetate

(66%ctd a00%2,tb' gidlé Qn@&mer a{mmimheeal 3mng,Py2. nm i PI( - Iiu(rﬁjﬂ 100%).

%ﬁ 20,1 acetate & Schene 8, conpound XVI ] ) H N~
(ESTORBP=L MYEST ): 3493

Intermediate 33: tert-butyl [1'-benzyl-5-chloro-2.5'-dioxospiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetate, (cf. Scheme 8, compound XVIII)

To a solution of tert-butyl (5-chloro-2,5-dioxospiro[indole-3,3'-pyrrolidin]-1(2H)-
yl)acetate, intermediate 32 (175.00 mg; 0.50 mmol) in dry THF (5 mL), sodium hydride
(24 mg; 0.60 mmol) was added. The reaction mixture was stirred 15 minutes then benzyl
bromide (71.10 pl; 0.60 mmol) was added. After stirring for 10 min, the solvent was
evaporated and the residue redissolved in ethyl acetate, washed with water and brine, dried
(MgS0Oy), and removed in vacuo to give a residue which was purified by chromatography
(silica) eluting with cyclohexane containing increasing amounts of ethyl acetate (20 to
50%) to give the title compound was obtained (220 g, 52.1%, HPLC purity 96.7%).
MS(ESI"): 441.4; MS(EST): 439.2



WD 2006/ 125784 PCT/ EP2006/ 062545 -72 To a sol ution of
5-chloro-5" Hspirof[indole-3,3 -pyrrolidine]-2,5 (1H)-d
wo ove/ 123784 er nedi ate 31 (230 ng; 0.97 nmol) i nPcr/EPION7062545
(10 M) was added potassiumtert-butoxide (109 ny;
0.97 mmol ). The reaction m xture was stirred at RT for
30 mn, then cooled to OC and tert- butyl bronpacetate
(190 ng; 0.97 mmol) was added dissolved in 3 nL of dry
DMF. The 5 reaction mxture-was stirred for 1 hour at
roomtenperature. The solvent was evaporated in vacuo
and the residue redissolved in ethyl acetate (20nL),
washed with water, dried (MySO) and the sol vent
ThHRY Mo B MABHE) [SBR0foePIAURIONRS iRobb ). ¥ did@Sfirolindole-
hTUﬁHrUgTapny SIfTca) using cyctonexane contar nrng
; abdin {1 @iDyhlasctaie, (ef Byhenacd tcatpound>0VEIT)o 100% to
glve the title conpound (341 ny, 52.4% HPLC purity

100% . 10 MS(ESI+): 351.1; l-): 349.2

| nt ernedi ate 33: tert-butyl Ni%%ﬁkm
[1'-benzyl -5-chl oro-2,5" -di oxaspirof[indol e-3,3 -pyrro
idinl- 1(2H) -yl lacetate, (cf. "Seghieme 8, conpound
XVII1) NO G O NO-~c T sol ution of
tert-butyl 0
(5-chloro-2,5" -di oxospiro[indol e-3,3 -pyrrolidin]-1(2H
) 15 yl)acetate, internedi ate<32 (175.00 ng; 0.50
mrol) in dry THE (5 L), sodi hydride (24 ng; O0.60
mol ) was added. The reacti m xture was stirred 15
m nutes then benzyl bromde (71.10 I; 0.60 nmol) was

FfidGshe HE ﬁer§1t Ihétﬁb&‘ gs B\?t[méd)fomlﬁ‘tenﬁaﬁaté 94 Vs@zﬁ{mg\@%m tert-butyl [5-

evaporate he residue redissolved I n et
5 dadmodt @ ﬂmglbﬂeldylwﬁhdmommhn@blbﬁ ;3heyrr<dtdurédl(21(lw$@¢9ate

ntern%eI CF g@ I r%‘r?rtlgl ogir glpl I%Sllceg)%he\:A? {lef' €O pountd was isolated,
afiee | pliticatien cl@ntcﬂnmnam@grap&grr e(aﬁca)g chiting Nivith Of:y(ﬂdiﬁé)(hne containing
he titl

i?%?%ﬁ?ﬁﬂg%tg%gg etigg%@gﬂ?e Eﬁ?ﬁ‘t“ ()i 35\2 Elte/@shdo in, 75°ét xleld (HPLC

9 125784
iEe LR

10 Intermediate 35: tert-butyl [5-chloro-1'-[(3-methyl-5-phenylisoxazol-4-yl)methyl]-2.5'-
dioxospiro[indole-3.3'-pyrrolidin]-1(2H)-yl]acetate, (cf. Scheme 8, compound XVIII)

(@)

PN

N._©
cl
o
N
0:8
-
Following the general method as outlined for Intermediate 33, starting from tert-butyl (5-

chloro-2,5'-dioxospiro[indole-3,3-pyrrolidin]-1(2H)-yl)acetate (intermediate 32) and 4-

15  (bromomethyl)-3-methyl-5-phenylisoxazole, the title compound was isolated, after
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-73 Internediate 34: tert-butyl
[5-chloro-1"-(5-chl oro-2-fl uorobenzyl)-2,5"-di oxospiro

wo eovdotes4 3, 3' -pyrrolidin]-1 (2H) -yl |l acet ate, BCI/EP2006/062545

Schene 8, compound XVIII) FCA NOC N O O

Fol  owi ng the general nethod as outlined for

Internmedi ate 33, starting fromtert-butyl [5- 5

chl oro-1'-(2-fluorobenzyl)-2,5" -di oxospiro[indol e-3, 3
-pyrrolidin]-1(2H)-yl]acetate4- (i nternedi ate 32) and
5-chl oro- 2-fl uorobenzyl brom de, the title conmpound
was isolated, after purification by chronmatography
(silica) eluting with cycl ohexane cont ai ni ng

| ace . 0, . . .
ARFRERT PP PRty LAY oBTE il SRR bonilifing incresing
duB(uRe| of ethyll&x@tals (1NE¢ B¥), as 4 9vhitd sdlid inrfi3es ymeldi (HPE.C3Birity 89%).
tert-butyl
MS¢RSTNo522.4; MEEST 820y | - 5- phenyl i soxazol - 4-yl
methyl |1 -2,5" - di oxospiro[indole-3,3 -pyrrolidin]- |
InRthediate 36 at@ibatyl ($EhlofehePluBrobeeyDa fidlioRdkpitof indoky-3,3¢

0 ) O-. 0 Follow ng the gene nmet hod as
M&W&l@lﬁaﬂﬂﬁﬂé@n@gﬁ&%ﬂ%&c@éﬂq %‘ghﬂ om tert-butyl
(5
chl oro-2, 5" - di oxospi ro[ i ndol ef -pyrrolidin]-1(2H) -y
| )acetate (internediate 32) and 15
(brononet hyl ) - 3- net hyl - 5- phenylj sgxazol e, the title
conmpound was isol ated, after 006/ 125784
PCT/ EP2006/ 062545 c
N
0:2

7<o

Following the general method as outlined for Intermediate 33, starting from tert-butyl [5-

(@)

chloro-1'-(2-fluorobenzyl)-2,5'-dioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl Jacetate
(intermediate 32) and 2-fluorobenzyl bromide, the title compound was isolated, after
purification by chromatography (silica) eluting with cyclohexane containing increasing
amounts of ethyl acetate (20 to 50%), as a white solid in 54% yield (HPLC purity 90%).
MS(EST'): 459.3; MS(EST): 457.2

Intermediate 37: benzyl 2-{[(benzyloxy)carbonylloxy}-5-chloro-1H-indole-1-carboxylate

(cf. Scheme 9, compound XX)

0

To an ice-cold solution of 5-chlorooxindole (16.75 g; 100 mmol) and triethylamine (30.50
ml; 220 mmol) in THF (360 ml) was added dropwise benzyl chloroformate (37.9 ml; 240
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-74 purification by chromatography (silica) eluting
W th cycl ohexane containing increasing anounts of

wetdwglizaset ate (10 to 509, as a white solid i PCBEBPA006/062545

yield (HPLC purity 89% . MS(ESt): 522.4;
MS(ESI-):520.1 Internmedi ate 36: tert-butyl
[5-chloro-1"-(2-fl uorobenzyl)-2,5"-di oxospiro[indole-3
, 3" - 5 pyrrolidin]- I (2H)-yllacetate ,(cf. Schene 8,
compound XVII1) F-n NO ¢&wsic~r O N 0: O
Fol  owi ng the general nethod as outlined for
Internmedi ate 33, starting fromtert-butyl [5-
chloro-1"-(2-fluorobenzyl)-2, 5" -dioxospiro [indole-3

“nP { r i .
g A A b AR B 31l g ETATEE g Slganic phase
wascicparedd, whshed agdinpuith biineg diriod (Mg SOl awatcogyeh inyvacuo to give a

iLlic elutin i Iohex e contaj ni n . .
Pl e, gkt o duted 651, GRSARNRATE [0, sy to giveythe tte
cofipotns @l 616 YieldHHLY wirtly §995).C purity 90% . MS(ESt):
459.3; MS(ESI-): 457.2 Internediate 37: benzyl 2- {
ThichaBd Ytk 38 Yhehiaf B0 b PXMoinddlifiél RaMotylhtel € @cﬁexhe 9, compound
-carboxylate (cf. Schenme 9, conpound XX) Cl N 00
XXDTo an ice-cold sol ution of 5-chlorooxindole (16.75
g; 100 mmol) and triethylamne (30.50 m; 220 mmol)
in THE (360 m) was adteg™~dropw se benzyl
chloroformate (37.9 i ; l@ 09006/ 125784
PCT/ EP2006/ 062545 -75 nnDI A After stirring at room

tenperature for 6 h, water dd and the organic
phase

Benzyl 2-{[(benzyloxy)carbonyl]oxy}-5-chloro-1H-indole-1-carboxylate, intermediate 37

(5.00 g; 11.47 mmol) was treated with a solution of ammonia in dioxane (25.2 ml; 0.50 M;
12.6 mmol) and stirred overnight. Brine was added and the mixture extracted with ethyl
acetate. The organic phase was dried (MgSO4) and removed in vacuo, to give a solid
residue which was purified by recrystallisation (ethyl acetate), to give the title compound in
59% yield (HPLC purity 88%). MS(EST"): 302.1; MS(ESI): 300.1

Intermediate 39: benzyl 5-chloro-2.2'-dioxospiro[indole-3.3'-pyrrolidine]-1(2H)-

carboxylate, (cf. Scheme 9, compound XXII)

H
N
o]
cl
@?io
y
o)
A solution of benzyl 5-chloro-2-oxoindoline-1-carboxylate, intermediate 38 (2.00 g; 6.63

mmol) in dry DMF (30.00 ml) was treated with sodium hydride pract. (265.12 mg; 6.63
mmol). After 10 min, 2-bromoethyl isocyanate (599 pl; 6.63 mmol) was added. Afier a



was separated, washed again with brine, dried (MJSH)

and renoved in vacuo to give a solid residue which
wor®opea7s4 i ed by recrystallisation (ethyl acetBtEBEP2006062545

give the title conpound in 61%vyield (HPLC purity

89% . 5 Internediate 38: benzyl

5-chl or o- 2- oxoi ndol i ne-1 -carboxyl ate, (cf. Schene 9,

compound XXI) CI NO OO\--0 Benzyl 2-{

[ (benzyl oxy) car bonyl ] oxy} - 5~eéd oro- | H i ndol e-1 - car boxy

| ate, internediate 37 (5.00 g; 11.47 mol) was

treated with a solution of amonia in dioxane (25.2

m; 0.50 M 10 12.6 mmol ) and stirred overni ght.

i t
B0 RE BRI A0 E MR B IRE (EAAFRP Rl Th et phase was
dr’edD@égS(m auddh@ solventgre!m)vad s viacko, ne gitue sehid obsidves which was

I{)urlf YF%CI’%%HES&E}ﬁrazq i s é}legt%élé{e%ﬁtt cet at\?%;ilggi%ﬁyleﬁi(HPLC

ﬂ‘tﬁ&ﬁﬁ%) MS{BRT'}:; 37WVE( M(EST)3060.1 | nter rredl ate 39:

benzyl
5 Iatckhbdswe48; SzchldioolesBirBI‘i’tﬂddlBjS’,Beoﬁroﬁdni@}LQ,QqlHﬁﬂlBﬁé,;géf( 8kheme 9,
)- 15 carboxylate, (ct. Schenme 9, conpound XXII) N
compond XX 0 O A sol ution of benzyl
5-chl or o- 2- oxoi ndol i ne-1| -car boxxl ate, internedi ate 38
(2.00 g; 6.63 mol) in dry DVFy(30.00 m) was treated
wi th sodium hydride pract, ( 1R ng; 6.63 mol).
After 10 nin, 2-bronoet h{iNd anate (599 |; 6.63
mmol ) was added. After a 5784
PCT/ EP2006/ 062545 -76 further A0 m nutes, ethyl
acet ate was added and washed with water. The organic
ARBRGoNAS beiyl §th(dv-30HioR nb[iﬂdcﬂes\aeﬁynamm\]ﬂm[)tbarboxylate

vacuo, to give a solid resi due which
intermediate 397(1.000 g; 2.70 mmol) in DMF (50 ml) was treated with platinum oxide

10 (200 mg; 0.88 mmol). The mixture was placed in a hydrogenation vessel under 20 atm of
hydrogen. After stirring overnight, a further quantity of platinum dioxide (2.50 g) was
added and hydrogenation continued at 20 atm H, overnight. The reaction mixture was
filtered on a paper filter, then the solvent was removed in vacuo to give the title compound
in 96% yield (HPLC purity 85%). MS(ESI'): 237.0; MS(EST): 235.0

15 Intermediate 41: tert-butyl (5-chloro-2.2'-dioxospiro[indole-3.3"-pyrrolidin]-1(2H)-
yl)acetate, (cf. Scheme 9, compound XXIV)

.
.

A solution of 5-chloro-5'H-spiro[indole-3,3'-pyrrolidine]-2,5'(1H)-dione, intermediate 40

(600.00 mg; 2.16 mmol) in 30 mL of dry DMF was treated with potassium tert-butoxide
20 (241.82 mg; 2.16 mmol; 1.00 eq.). After 10 min, the reaction mixture was treated with a
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purified by recrystallisation (ethyl acetate), to give
the title conpound in 57%yield (HPLC purity 92%.

wWOBES5734 371.1; MS(ESt): 369.1 5 Interned at BCHOP2006/062545

5-chloro-2'H Spiro[indole-3,3 -pyrrolidinel-2,2" (1
H) - di one, (cf. Scheme 9, conpound XXIIl1) H N OdC O
N H A solution of benzyl
5-chl oro-2, 2' -di oxospi ro[i ndol e-3, 3 -pyrrolidine]-1(2H
)-carboxylate , internediate’39 (1.000 g; 2.70 nmol)
in DMF (50 m) was treated with platinumoxide 10
(200 ng; 0.88 mmol ). The m xture was placed in a
hydr ogenati on vessel under 20 atm of hydrogen. After
jrri i r t
R BB bcetd S g R PRI, R ST DMF. Aer 4
Ig dimet $ahecnt was e@dporatent d4el tho eesidugitissolvbe ir ethylt dcotatariAftet nddition of

W 90l B BB RS eard i eive DO ErEPouP Rsgoftey sotid in
30081 (HRLC mitity s%ﬁﬁfmsm@EﬁwMS(ﬁm ™M IVB( ESt) :

235.0 15 Internediate 41: tert-butyl

Iﬁfenﬁah% 42 4ert-buflil p<Er8iBiot P {50eth @ ﬁnﬁenvﬁb’dﬂa%llﬂﬂﬁﬂlethvﬂ 2.2

2H)- yl)acetate, (cf. Schenme 9, conpound XXIV)

xospire[igdolend.3i-pyrrolidinj 1 @)l lagetates(cf. Scheme 9, compound XXV)
5-chloro-5" Hspirof[indole-3,3 -pyrrolidine]-2,5 (1H)-d
ione, internediate 40 (600. ng; 2.16 nmol) in 30 nL
of dry DMF was treated with $i umtert-butoxide

N

]
5

A suspension of tert-butyl (5-chloro-2,5'-dioxospiro[indole-3,3"-pyrrolidin]-1(2H)-
yl)acetate, intermediate 41 (100 mg; 0.29 mmol) in dry DMF (5 ml) was treated with
sodium hydride pract. (14.8 mg; 0.37 mmol). After stirring for 20 minutes 4-
(bromomethyl)-5-methyl-3-phenylisoxazole (86.24 mg; 0.34 mmol) was added. After
stirring for 1 h the solvent was evaporated to give a residue, which was dissolved in ethyl
acetate. The organic phase was washed with brine, dried (MgSQO4) and removed in vacuo,
to give a solid residue which was purified by chromatography (silica), eluting with
cyclohexane containing increasing amounts of ethyl acetate (30 to 50%), to give the title

compound in 58% yield (HPLC purity 99%). MS(EST"): 522.4; MS(ESI): 520.2

Intermediate 43: Methyl (5-chloro-2.3-dioxo0-2.3-dihydro-1H-indol-1-yl)acetate
(cf. Scheme 1b, compound VIIIb)
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20 (241.82 ny; 2.16 mmol; 1.00 eq.). After 10 mn, the
reaction mxture was treated with a WO 2006/ 125784

wWERODEER806/ 062545 -77 sol ution of tert-butyl PCT/EP2006/062545

br onpacetate (420.35 ng; 2.16 nmol) in 6 nL of dry

DMF. After 4 h, the solvent was evaporated and the
resi due dissolved in ethyl acetate. After addition of
water, a solid precipitated and was filtered to give
the title conmpound as a grey7solid in 30%yield (HPLC
purity 89% MS(ESI+): 351.2; MS(ESF): 348.9 5
Internmedi ate 42: tert-butyl
[5-chloro-1'-[(5-nmet hyl - 3- phenyl i soxazol - 4-yl

met hyl | -2, 2" - o
di oxospi ro[i ndol e- 3, 3' - py¥ i -1(2H) -yl | acet at e,
(cf. Schene 9, conpound ~ﬂo O NO~ 0

A suspension of tert-butyl

(5-chloro-2,5' - di oxospi ro[i ndbiie- 3, 3' - pyrrolidin]-1(2H
) yl)acetate, intermediate 41 (°L00 my: 0.29 ml) in
dry DM (5 m) was treated with 10 sodium hydride

T 26blutién! 8f 8 cAlroistid./ coipduhd VT €10.6E] 55.0Nehnddly m2e91hydrous N,N-
m nutes 4- (brononet hyl)-5-nethyl -3 gﬁenyllsoxazo e

diggthylfommpmide J40Gp)) )pojassiuay a%raon%&@ @87 &t V1-p9 igmphr was added
Porti 1§<=9L111V€ at @ﬁﬁﬁ@rvélf}ﬂhgta%-ﬁ Gcgff,x Sufhdrefi %ﬁ.ﬁeé"@ﬁ& Bt ambient
was y

I ssolved i n eth cetate. e organic ase
tompéreranior hndadditeonabirgue nefhyl Bomoagetate (&%nﬂoﬁq 7. maxol)o»yas added

whj ch ified b . .

e el Arpte R b detta] AP Hid Ads Eol AnesGy e resling
cﬁrmgte&ugpeﬁgom R@E @BGW R0 dNArfbiert t@thbéijatuﬂa(l@&e&hght( %tdravas added
ve the title conmpound in SSOQ%LEI

(éaq/?ntlg, a@bgae prp@{cp_rgfa.p)extrqud zputhm}(lﬁgcytat% 00 mll)_| The combined

drBire¢ BRECAL @et%%vashed with bring (100 ml), dried (MgSO,) and eva orated under
Pt yI(5 chl oro- 2, 3- di oxo- 2, 3- di hydr o- IFLln ol -1-yl)a

reduree pfassure Srgiwerthd tisle vanouumclm&& 8,0 Ws2gagycispBd GHPLC purity
J39h). Rre@P) W20t s 4P). 952.1

Intermediate 44: tert-Butyl (5-chloro-2.3-dioxo-2.3-dihydro-1//-indol-1-yl)acetate
(cf. Scheme 7b, compound VIIIb)

O

O
(0]
N
od

A( {
According to the general procedure as outlined above for the synthesis of intermediate 43,
5-chloroisatin, compound VIII, (10.0 g, 55.07 mmol) was reacted with potassium carbonate
(9.89 g, 5.03 mmol) and tert-butyl bromoacetate (8.95 ml, 60.58 mmol) in N,N-
dimethylformamide (100 ml) to give the title compound (12.14 g, 75 %) as orange solid
(HPLC purity: 99 %) afier precipitation from water. MS(ESI'): 294.2

Intermediate 45: Methyl (27)-[5-chloro-1-(2-methoxy-2-oxoethyl)-2-oxo0-1.2-dihydro-3 /-

indol-3-ylidene](cyano)acetate, (cf. Scheme 1b, compound VIIb)
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O NO O To a solution of 5-chloroisatin, conmpound
VI, (10.0 g, 55.07 mmol ) in anhydrous N, N

waleovetizs7e4 or mam de (100 ml ) potassi um car bonat BCT/BPRE6/062545

g, 71.59 mmmol) was added portionwise at 0-5 C. After
stirring at 0-5 C for further 10 mnutes and at
anbient 5 tenperature for one additional hour nethyl
bronpacetate (8.25 m, 60.58 nmol) was added dropw se
at such a rate that the intermal tenperature did not
exceed 35 C. The resulting orange suspension was
allowed to stir at anbient tenperature overnight.
Water was added (350 m) and the product was
extracted with ethyl acetateh&S ¥ 100 m). The
conbi ned organic extracts wer ashed with brine (100
m), dried (MySO4) and eV under 10 reduced
pressure to give the title ound (10.83 g, 76 % as
orange solid (HPLC purity 98 9% . MS(ESI+): 254.1;
MB(ESI-): 252.1 Internedi ate : tert-Butyl
(5-chl oro- 2, 3-di oxo- 2, 3-di hydf o- IFLindoI-I-XI)acetate
ﬁéf Schenme 7b, compound VIIIb) O CI N O 04

cdr GusRgngion t BE g@ﬁyﬂ al(>shlorgdrdioxes? %@thyriﬁébflamé-yl)acetate

S %,Fﬁﬁg
%@ﬁﬂ%&é&rﬁ% Iﬁg o 61?’?' C%drjrip 0ou q é) lﬁ%{?]oégﬂ nIl) %gth6]7cyanoa1c§tate (3.55 ml,
40 mmat)tand pvpenklmp QO 468 sl 0t amaihate ad(l&i 8%Anghiend téhdperature. The
L nd tert: but br.onpa etat 8.95 m, 60.58 .
i I RSP, PUPHBARTC S SHbjent rpftip pyeright. The
ﬁrédlﬂ)l&t@mﬁliﬁ@d 6ﬁ2wlshea ,w1ﬁ15m%ﬁ1a1aﬂ ® B(éﬂwﬁl) Saah idéied (rHiebo to yield
urity (ﬁrem;ntatlmwfrom

t t@@?orypwéﬂb@za& ﬁéam&plﬁtsehdtﬁﬂ’%mw 93 %). MS(ESI'): 335.2;

3ddsthS5@h or o- 1 - (2- net hoxy- 2- oxoet hyl ) - 2- oxo- 1, 2-di hy
]g éQ QL i ndol - 3-yl i denel (cyano, acetate, (cf. Schene

A solution of potassium carbonate (1.39 g, 10.03 mmol) in water (8.2 ml) was treated with
acetone cyanohydrine (4.0 ml, 43.5 mmol) at ambient temperature and continuously stirred
for 15 min. A fine suspension of methyl (27)-[5-chloro-1-(2-methoxy-2-oxoethyl)-2-0xo-
1,2-dihydro-3 H-indol-3-ylidene](cyano)acetate, intermediate 45, (11.19 g, 33.43 mmol) in
tetrahydrofuran (500 ml) was added dropwise and the resulting suspension was heated to
reflux for 3 hours. The solid was filtered off, the residue was washed with tetrahydrofuran
(3 x 40 ml) and the collected filtrates were evaporated to dryness. The solid was dissolved
in dichloromethane (250 ml), washed with saturated NaHCO; (2 x 100 ml), water (100 ml)
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Cl O ON O~ 0 To a suspension of nethyl
(5-chl oro-2, 3-di oxo- 2, 3-di hydro-|1 H i ndol -1-yl ) acet at e,

wo pdoenmesi at e 43, (10.17 g, 40.10 mol) in et PemBP2006/062545

(200 M) nethyl cyanoacetate (3.55 m, 40.10 mol)
and piperidine (0.40 mM, 4.01 nol) were added at

anbi ent tenperature. The 5 resulting fine suspension
was continuously stirred at anbient tenperature
overni ght. The precipitate was-filtered off, washed
with nethanol (3 x 20 ml) and dried in vacuo to yield
the title conpound (11.62 g, 80 % as purple solid
(HPLC purity: 92 9% . MS(ESt): 335.2; MS(ESI-): 333.2

akﬁ%ﬁ'éﬁ%@?ﬁ oté gbta ?Yig oxoﬁ(gﬂngr( gZ gy@}%i 85 red-brown solid (HPLC

ity 9d Ob)- Mg(ESI(*):yxém BESCESI)e360.2f . Scherre | b, compound
VIb) NC G NCN O O A solution of potassium
lagrhediat e47:1 M&hyd, (3-6hd-ARH5 ’)—tﬂoﬂombhndcﬂ&i 2’ pyirolidis]-1(2H)-yl)acetate

t ted wt cet one cyanohydri ne 43.5 mol )
(6f S3ieires e e B Bp OIS PR EPHIOYaly st rred Tor
15 min. A fine suspension of nethyl

(2Z)-[5-chl oro-1-(2-nmet hoxy- 2-o%qat hyl ) - 2- oxo- 15

1, 2-di hydr o- 3H i ndol - 3- yladegelh{L£yano) acet at e,
internediate 45, (11.19 g, 50mol ) in
tetrahydrofuran (500 ) was agded dropw se and the
resul ting suspension was heaf&d to reflux for 3
hours. The solid was filtered. 8ff, the residue was
washed with tetrahydrofuran (3 x 40 m) and the

A Qubrationl ofi ﬂléthflt BSchigio S -84 @tiéthd 6 @Lbymgﬂyz -bk&-2,3-dihydro-

solid was dissolved in djchloronethane (250 ni

Kf%srhi@&3m1]ma§%)eeﬁwé@ éatemm% 41956 6029 mmn&leldrs( mgtanol (190
r?ik/gwa%&? ﬁﬁ&grdo ﬁ}%ﬁ&@ QpL 9§2éﬁ1§r 43 %Hmaﬁg 'ﬁﬁé ﬁg ension was

tarn he title conpou
dlowee do bwaumurstpl angbi¢riRer@perature and ﬁlrther heated up to reﬂux for 4 hours.

The solvent was removed in vacuo, the remaining solid was suspended in glacial acetic acid

(300 ml) and heated up to reflux for 5 hours. Evaporation under reduced pressure gave a
red-brown oil, which was redissolved in ethyl acetate (300 ml). The solution was washed
with water (2 x 200 ml), the aqueous washes were once back-extrated with ethyl acetate
(200 ml) and the organic extracts were dried (MgSQ,) to give the title compound (10.87 g,
quant.) as solidified foam (HPLC purity: 91 %). MS(EST"): 323.2; MS(ESI'): 321.1

Intermediate 48: Methyl [5-chloro-1’-(3-chlorobenzyl)-2.2°.5’-trioxospiro[indole-3.3’-

pyrrolidin]-1(2H)-yl)acetate, (cf. Schemes 1a, 1b, 1c, 3, 4, compound of general structure IT)
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purity: 91 % . MS(ESI+): 362.2; MS(ESF): 360.2
I nternmedi ate 47: Met hyl

W@ 2e06hto80- 2, 2' , 5" -tri oxospiro[indol e-3, 3' - pyrpPoI/EP100§/062545

I (21 yl)acetate (cf. Schenes 1a,!|b, 3, conpound of
general structure IV) H NO cI VN O Ozz~' O 5 A
suspensi on of nethyl
[ 5- chl or o- 3-cyano- | - ( 2- met hoxy- 2- oxoet hyl ) - 2- oxo- 2, 3-d
i hydro- 1Hindol -3-yl](cyanepacetate, internediate 46,
(10.56 g, 29.19 mml) in dry nethanol (190 m) was
purged with hydrogen chloride at -78 C for 45 m nutes.
The suspension was allowed to warmup to anbi ent

eq I .
RECREIEHY $raRE pLLR; ROR:TA) 4 DARREL sbisvq R the synihosis of
inerm¢diateg bl | ohethgds (Gsplonagdd’,b hripkespim|indale8i3¢-pgoplidin]-1(2H)-

00 m d t fI f 5
RpaParioRcanaar el ec bRndllre® fadied B g for buoide
(Qi07,g, 9I57Ghm¥B and 8bhisisBead bromide Ty.Ls a0e9.87 enrhalPih z[ﬁh%'drous N,N-
The solution was washed wth water (2 x 200 m)

%@9@55@%%499@9 Hnambiga M@f%&eeiprvm% h@'t“ﬁy‘io give the title
6?‘@5 ‘f 4. 790N ¥, ang) t %e Q%gayl :i)lrﬁe(t%(%"de? %&e q{thﬁﬂon fom
S04) t e commbumy 0

o gi i e the tit
tgtwarydrofurar/dietlyll cittfer.eThd camp¢uddl @ap uHOﬂatgd i9 ieI%ral fractions (HPLC

%1% E%}s*&p %?%z?s(%sﬂ%'ﬁt Msé%ﬂ) 343, Qt ermediate 48:

(af Sbllibmds 1@,9 %omﬁomﬁioxmpund of gener aI "structure I ) cl
ONO cl N O~

=0

Following the general procedure as outlined above for the synthesis of intermediate 37, 5-
chlorooxindole, compound VIII, (20.0 g, 119.34) was treated with triethylamine (36.4 ml,
262.54 mmol) and ethyl chloroformate (25.2 ml, 262, 54 mmol) for 90 min to give the title
compound (36.87 g, 99 %) as slightly pink crystalline solid after aqueous work-up (HPLC
purity: 97 %). MS(EST): 310.1

Intermediate 50: Diethyl-5-chloro-2-oxoindoline-1.3-dicarboxylate, (cf. Scheme 1c,
compound XXVT)
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WD 2006/ 125784 PCT/ EP2006/ 062545 -81 Fol | ow ng t he
general procedure (Route A) as outlined above for the

waeywbhewss of internediate 16, nethyl PCT/EP2006/062545

(5-chloro-2,2",5" -trioxospiro[indole-3,3 -pyrrolidin]-
1(2H)- yl)acetate, internediate 47, (2.94 g, 9.11
mol ) was reacted with potassiumtert-butoxide (1.07
g, 9.57 mmol) and 3-chl orobenzyl bromde (1.25 m,
9.57 mmol ) in anhydrous N, N-8di net hyl f or mam de (90
m) at anbient tenperature for two hours to give the
title conpound (2.10 g, 52 %9 as slightly pink powder
after trituration from tetrahydrofuran/diethyl ether.

pd“ufl f; gtg(ﬂ'g 9\6@‘/@ éﬂ%@ (S%Tdig '2"[&«3}&&%/@5%;% gf UZA'?Edogé'"f’lcgrboxylate

ihtetmeediateli 42, e(36R7 g hMil8-28- mirhal) ngI\{N{dumcthyltﬁa'niann@d (100 ml) 4-

d@%’%’k‘?ﬂ -?H“fi‘?&?lh’%é l(@ Q;Sﬁ%,ﬁ M%Oﬁ%mé%ﬁ S ng such that
tR¢ arRadalltempéEataty dild Retlcabay e °CoA tIubE sﬁS;SBﬁdikﬂﬁW&s 6Btained, which was

i ntermedi ate 37, 5- chl orooxi ndol e, npound VII1,

repeatag lygdilufedowiih N Nesime thlferaanyglq (otal Y‘%‘Fﬁ‘;‘fl 33Qipl} 1q epge gp stirring.
ﬂﬁer twgql%uéﬁt B0 2 S0t BY 1{1);:&&”%39 rcﬁfo%ﬁ%ﬁm(%%f% g g ml) in water

for 90 mn e the title 15 conpound
(68@n8)7wg§ a<ﬂ9d o) sugh aghte ghwt ithe 1ptema1 tenypetagiire |cneld§)@|k|ep|t below 15 °C.

'@%&%&riciqal :&%‘Jrs: al\{\g?&( wg%e(ik\!\ahl wallt attIOt e ?27 %0 mll\‘saglg %rlea to yield the

tidiceédiypound qDT.95 @; 200%Pian datwinie- ﬁmadedl (mmopw@t 94 %): MS(EST"):
Schene | ¢ conpound XXVI) 0O -o -0~--
s MAESEY 3B+ EP2006/ 062545

Intermediate 51: Diethyl-3-(2-tert-butoxy-2-oxoethyl)5-chloro-2-oxoindoline-1.3-

dicarboxylate, (cf. Scheme 1c, compound XXVII)

cl o

To a solution of diethyl-5-chloro-2-oxoindoline-1,3-dicarboxylate, intermediate 50, (5.0 g,
16.04 mmol) in anhydrous N,N-dimethylformamide (80 ml) 1,8-diazabicyclo[5.4.0Jundec-
7-ene (2.63 ml, 17.64 mmol) was added dropwise at ambient temperature at such a rate that
the internal temperature remained below 30 °C. After continuous stirring at ambient
temperature for one hour the solution was treated with tert-butyl bromoacetate (2.73 ml,
18.45 mmol) and stirring was allowed to continue for 72 h. Water (100 ml) was added, the
product was extracted with tert-butyl methyl ether (2 x 50 ml), the combined extracts were
washed with brine (50 ml) and dried (MgSO,) to give a red solid (7.11 g). Purification by
flash chromatography (n-heptane/ethyl acetate = 15 %; increased up to 20 %) yielded the
title compound (4.00 g, 59 %) as colorless solid (HPLC purity: 99 %).MS(ESI"): 426.3
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-82 To a solution of
et hyl - 5-chl oro- 2-[ (et hoxycar bonyl ) oxy] - 1Hi ndol e- | - car

whowghzt7es internmediate 49, (36.87 g, 118. 28 PemEP20061062545

N, N- di net hyl f ormam de (100 m ) 4-

di met hyl am nopyri di ne (14.45 g, 118.28 mmol) was added
portionwi se at 0-5 C such that the internal
tenperature did not exceed 5 C. A thick suspension was
obt ai ned, which was 5 repeatesly diluted with

N, N-di met hyl formam de (total volune: 350 nl) to ease
up stirring. After two hours at 0-5 C a sol ution of
hydrogen chloride (fumng, 37 % 9.8 m) in water
Thtt8fedthe: 5995 @}ﬂ&%dl ?Bls&!ﬂl‘f&vear 55}{\1‘?) 3. H%-Z.&rkﬁhxyd%-thol{i-
Tenperature coul d De Kept below 15 C.  The eciprtare
ﬂhse_tfg_el_@(doschmsﬂe,cbompptnndm(yﬂnht 0-5 C (2 x 100 m)
and dried to yield the title conpound (27.45 g, 70 %
as off-white powder (HPLC purity: 94 % . MS(ESI+): 10
312.2; M5(ESI-): 310.2 Intenoedpate S1:

D|ethyl 3-(2-tent-but oxy-2-oxdethyl)5-chl oro-2-oxoi ndo
line-1,3- dicarboxylate, & s¢héthe | c, conpound
XXVII)/IOoo ao NTo d i®n of

di et hyl - 5- chl or o- 2- oxoi ndol i he-1, 3-di car boxyl at e,
internmedi ate 50, (5.0 g, 1546 mmol ) i n anhydrous
N, N- di net hyl f or mam de (80 ni

#‘r‘gl%jl \%é bllggiég i q] gfgcé%‘mxé!' 'O’E((’é]"PS{BF;}'{?féztﬂxomdohne 1,3-

cﬁé&ﬁbx@leﬁ@t ﬁltérﬁﬁhatet fSQ '(‘Tt8@r %a|4 3 RALHL W QiéHoRhane (30 ml)
bel ow 30 C. After continuous stirring at anbi ent

tri@nprencetio peid (318 aﬁéﬂﬂ?unmphewaé @tldadi ay Q-5n%s Stirréngt wab apntikped at 0-

47 For i MR ARSI emfralt opertaf T Ao i ying under

Iﬁgl) vamam@ide the ttt]ee:oﬂ@omd)@L&f?t 2,\88 9% past dodartesdoiW(HIPLC purity: 85 %).
S{é@{g @/ mst hyl ether (2 x 50 ml), the conbined

M t washed with brlne(50 m) and dri ed

j& 7 - f
(1

/ ?W’ﬁ@ﬁ&ﬁoﬂ@é&fosc%gme@ wnswgdcanqﬁmna mj e conpound
(4.00 g, as col orless solid (HPLC purity: 99

% . MS(ESI +) : 426 3 WD 2006/ 125%34 CT/ EP2006/ 062545
-83 Internedi ate 52:
[ 5- Chl oro-1, 3-bi s(et hoxycar bonyt")32- oxo- 2, 3-di hydro-1 H

-i ndol - 3- 0N 0
cl
o}

N
H

To a solution of [5-chloro-1,3-bis(ethoxycarbonyl)-2-ox0-2,3-dihydro-1H-indol-3-yl]acetic
acid, intermediate 52, (1.55 g, 4.1.9 mmol) in tetrahydrofuran (20 ml) 1,1’-carbonyl-
diimidazole (820 mg, 5.03 mmol) was added at 0-5 °C. Stirring was continued at 0-5 °C for
10 minutes and at ambient temperature 3 hours. The solution was treated with 2-fluoro-
benzylamine (0.57 ml, 5.03 mmol) and continuously stirred at ambient temperature for 24
hours. The solution was heated up to reflux for additional 24 hours prior to the addition of

water (25 ml). The product was extracted with tert-butyl methyl ether (3 x 15 ml) and the
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yllacetic acid, (cf. Scheme |c, conmpound XXVII1l) HO 00
Cl 0O ON O0~- O To a solution of

wa@le@bhyd788- ( 2- t ent - but oxy- 2- oxoet hyl ) 5- chl or o- PEDEP10NEI@62545
line-1,3- 5 dicarboxylate, internediate 51, (1.83 g,
4.30 mmol ) in dichloromethane (30 ml) trifluoroacetic
acid (3.18 m, 42.97 mvpl) was added at 0-5 C
Stirring was continued at 0- 5 C for 30 m nutes and at
anbi ent tenperature overni ghg4- Evaporati on and dryi ng
under hi gh vacuum gave the title conpound (1.57 g, 99
% as colorless oil (HPLC purity: 85 %. MS(ESt):
370.2 10 Intermediate 53: 5-Chloro-1

’ ?eétlad" emfewé@e )d'n%% 'dglg§g*)L t?%@ﬁéd%% sdllid (192 g). Reerystallization

pyrroli1dinel -trione,

fram tblogned (255ml)c proyalgddhé ikl dempound K8100migp &4 %) a$ -offNwhite solid

@ﬁ@mﬁ%‘/@‘*ﬂ@&%ﬂaé&wwgw)3sz o230 o

E%E mkﬂqzﬂ@ﬁbfﬁzgmﬁgnmﬂxgﬁ nnDI) was added at 0- 5 C.
tirring was continued at 0-5 C for 10 ninutes and at
anbi ent tenperature 3 hours. The golution was treated

with 2-fluoro- benzylam ne (0 m, 5.03 nol) and
continuously stirred at arhj Yenperature for 24
hours. The sol ution was hea p to reflux for

addi tional 24 hours prior to ¢ addition of water
(25 m). The product was e acted with tert-butyl
nmet hyl ether (3 x 15 m) and the WO 2006/ 125784
PCT/ EP2006/ 062545 -84

According to the general method outlined above for the synthesis of intermediate 18 tert-
butyl (5-chloro-2,3-dioxo-2,3-dihydro-1H-indol-1-yl)acetate, intermediate 44, (8.17 g,
27.64 mmol) was reacted with potassium cyanide (2.39 g, 36.76 mmol) and ammonium
carbonate (21.24 g, 221.0 mmol) in ethanol/water = 2:1 (300 ml) for 90 minutes to give the

title compound (7.38 g, 73 %) as dark purple solid (HPLC purity: 63 %). MS(ESI): 364.3

Example 1: [5-chloro-1'-[(2-methyl-1.3-thiazol-4-yl)methyl]-2.2'.5'-trioxospiro[indole-3.3'-

pyrrolidin]-1(2H)-vl]acetic acid

N\\/OH
]\

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a white solid in 60% yield (96% purity by HPLC). MS(ESI'):
420.8; MS(ESI): 418.7.



10

15

coll ected extracts were dried (MgSO4) to give
red-brown solid (1.92 g). Recrystallization from

wo edoaaezigs4{ 25 m ) provided the title conpound (BADEPI6/062545

54 % as off-white solid (HPLC purity 96 9% .

MS(ESI +) : 359.0; MS(ESI-): 357.0 Internedi ate 54:
tert-Butyl

(5" -chloro-2,2'5"-trioxospiro[imdazolidine-4,3" -indol
-1 2'ffi- 5 1 acetate, (cfs85Schene 7b, conpound | Xb)
HO N OC ~NH O N O According to the general
nmet hod outlined above for the synthesis of
internediate 18 tert- butyl

MMME%Mm cyanl de (2 39 g, 36. 76 mml) and

ammoni um 10 carbonate (21.24 g, 221.0 nmol) in

et hanol /water = 2:1 (300 nl) P'G' mnutes to give

the title conpound (7.38 g, 73-% as dark purple
solid (HPLC purity: 63 % gBhEST) 364.3 Exanple 1:
[5-chloro-1"-[(2-met hyl é, 3-thifazol - 4-yl

nethyl|-2,2',5 -tri oxospi r del e- 3, 3' -

pyrrolidin]- 1(2H) _yll acet Cibd NS OjJNO ~I i ~=0
NOH O 15 Followi ng the general nethods as outlined
|n Exarrple 12 (I\/Ethod D), start? ng fromb5

Slopite hergna bsttods fie Sudinp &Y ESsels ia (iefod, B i from s-

Gilord- Mls 1ﬁ)ﬁ1@b] cb3 b pb,d’ 5’9@1%1@ur ThidroaiddPL®).  th ]
VL eal 1) %0 8] %g@‘%a IPRIT8 7 V0 006  1oa7g s e e

popeprd pas ;sg@gasl@ a whlte sohd in 65% y1e1d (90% purity by HPLC). MS(ESF)
468.8; MS(ESI): 466.7.

Example 3: [5-chloro-2.2'.5'-trioxo-1'-(quinolin-2-ylmethyl)spiro[indole-3.3"-pyrrolidin]-
1(2H)-vl]acetic acid

\ﬁ(OH
(o}

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a white-brown solid in 55% yield (79.5% purity by HPLC).
MS(EST"): 450.9; MS(EST): 448.8.

Example 4: [5-chloro-1'-(4-cyanobenzyl)-2.2'.5'-trioxospiro[indole-3.3'-pyrrolidin]-1(2H)-
yl]acetic acid
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-85 Exanple 2:
[5-chloro-1"-(2, 4-di chl orobenzyl )-2,2",5" -trioxospiro

wo pbel125784 3' - pyrrolidin]- 1(2H) _yllacetic aci dPEr/BP2005/062545

O aO NdJdi O Following the general nethods as
outlined in Exanple 12 (Method D), starting from5 5
Chl oro-1Hspirof[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was i sol ated
as a white solid in 65%yield{90% purity by HPLC).
MS(ESI +): 468.8; MS(ESI-): 466.7. Exanple 3:
[5-chloro-2,2",5 -trioxo-1"-(puinolin-2-ylnmethyl)spiro
[indole-3,3 -pyrrolidin]- 1(2H)-yllacetic acid N ON
.O o NOH 10 Follow ng the generaly nethods as

outlined in Exanple 12 (Met hod Starting from 5-
Chl oro-1Hspirof[indole-3,3 -p idine]-2,2",5 -trion
e (Internmediate 9), the tiél en cgrrpound was i sol at ed
as a white-brown solid.,in oyield (79.5% purity by
HPLC). MS(ESI+): 450.9 5): 448.8. 15 Exanple
4. N

[ 5-chl oro-1'-(4-cyanobenzyl )-\ZT\éJH, 5'-trioxospiro[indol

e-3,3 -pyrrolidinl-1(2H)- yllacetic acid WD

2006/ 125784 PCT/ EP2006/ 062545 -86 ~N

Following the general methods as outlined in Example 12 (Method D), starting from 5-

Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 66% yield (82% purity by HPLC). MS(ESI'):
424.9; MS(ESI): 422.8.

Example 5: [S-chloro-1'-(3-chlorobenzyl)-2.2',5'-trioxospiro[indole-3.3"-pyrrolidin]-1(2H)-

yl]acetic acid
A,

o-N_o

Cl
o}

N\\/OH
W

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 61% yield (91% purity by HPLC).

Alternatively, a solution of methyl[5-chloro-1’-(3-chlorobenzyl)-2,2’,5’-trioxospiro[indole-
3,3’pyrrolidin]-1(2H)-yl)acetate, intermediate 48, (250 mg, 0.56 mmol) in chloroforme or
acetonitrile (10 ml) was treated with iodotrimethylsilane (0.31 ml, 2.24 mmol) and heated
up to reflux until completion. Addition of 1.0 N HCI (10 ml), product extraction with ethyl
acetate or chloroforme (3 x 5 ml), washing of the combined extracts with sat. sodium
thiosulfate (10 ml) and drying (MgSO4) gave the title compound as in quant.yicld as
slightly yellow solid (75 % purity by HPLC using chloroform; 68 % purity by HPLC using
acetonitrile). MS(EST"): 434.3; MS(EST): 431 4.
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ONOC O NOH OFollow ng the general nethods as
outlined in Exanple 12 (Method D), starting from 5-

w@kioenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPIDE062545

e (Internediate 9), the title conpound was i sol ated
as a beige solid in 66%yield (82% purity by HPLC).
MS(ESI+): 5 424.9; MS(ESI-): 422.8. Exanple 5:
[5-chloro-1'-(3-chl orobenzyl)-2,2",5 -trioxospiro[indo
le-3,3 -pyrrolidinl-1(2H)- yBtacetic acid cIl O- N ~O
Cl O NSOH O Follow ng the general nethods as
outlined in Exanple 12 (thhod D), starting from5- 10
Chl or o- 1FLsp|ro[|ndoIe pyrrolldlne] 2,2",5 -trion

olidin]-

iyadig, a soILnl on of
nmet hyl [ 5-chl oro-1' - (3-chl orobenzyl)-2,2",5" -trioxospir
o[ i ndole- 3,3 -pyrrolidin]- 1(2(ﬁ§;{ﬂ)acetate,

i ntermedi ate 48, (250 ng, 0.56 in chlorofornme or

acetonitrile (10 mM) was tr and W

i odotri net hyl si |l ane (O = 2524 nnDI) and heated 15
up to reflux until conp 6ddltl0n of 1.0 N HC
(10 m ), product extracti t hoiet hyl acetate or

chlorofornme (3 x 5 m), washing{of the conbi ned

extracts with sat. sodium thioSulfate (10 m) and

dr MySO4) . gave .the title conpound as in .
Eﬂ!‘%mmgﬁ |ggngral methodtps puilined ExaNplg 1@7@4%%19?4 S;tarwg from 5-

/ .
gfg{:;tgoﬁ? t%}?llﬁl? [glglbféfﬁ %fémohﬁi%eEQ Egg" &Nﬂg( «15[% ét 5 3é]é_1§cit@ g9 V\& he title

Ropend wagisoET/ aarazlm@@/ 98id5150% yield (94% purity by HPLC). MS(ESI'):
468.7; MS(EST'): 465.6.

Example 7: [5-chloro-1'-(2-fluorobenzyl)-2.2'.5'-trioxospiro[indole-3.3'-pyrrolidin]-1(2H)-
yl]acetic acid

Cl

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 72% yield (85% purity by HPLC). MS(ESI'):
417.7; MS(EST): 415.6.

Example 8: [5-chloro-1'-(4-fluorobenzyl)-2.2'.5'-trioxospiro[indole-3.3'-pyrrolidin]-1(2H)-
yl]acetic acid




- 87 Exanpl e 6:
[5-chloro-1"-(3,4-di chl orobenzyl)-2,2",5" -trioxospiro
wo pbel1z5784 3' - pyrrolidin]- 1(2H) _yllacetic aci dPCIZEP2008/062545
O N,OC O NOH O Followng the general nethods as
outlined in Exanple 12 (Method D), starting from5- 5
Chl oro-1Hspirof[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was i sol ated
as a beige solid in 70%vyield&{94%purity by HPLC).
MS(ESI +): 468.7; MS(ESI-): 465.6. Exanple 7:
[5-chloro-1"-(2-fluorobenzyl)-2,2',5" -trioxospiro[indo
le-3,3 -pyrrolidinl-1(2H)- yllacetic acid Fr)o O- N
-O C NOH 10 O Follow ng the neral methods as
outlined in Exanple 12 (N@thodrﬁiffétarting from 5-
Chl oro-1Hspirof[indole-3,3 -pyrrolidine]-2,2",5 -trion

e (Internediate 9), the titPe™" ound was i sol at ed
as a beige solid in 72%'yi 85% purity by HPLC).
MB(ESI +): 417.7; MS(ESI - {5.6. 15 Exanple 8:

[5-ch|oro-1‘-(4-f|uorobenzyl)12< ",5"-trioxospiro[indo
le-3,3 -pyrrolidin]-1(2H)- yllaeetic acid WO

2006/ 125784 PCT/ EP2006/ 062545

Following the general methods as outlined in Example 12 (Method D), starting from 5-

Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 73% yield (92% purity by HPLC). MS(ESI"):
417.8; MS(ESI): 415.6.

Example 9: [5-chloro-1'-(1-naphthylmethy])-2.2'.5'-trioxospiro[indole-3.3"- olidin]-

1(2H)-vl]acetic acid

o-N_o
cl
T
N\\<OH
)
o)

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a brown foam in 76% yield (93.4% purity by HPLC). MS(ESI'):
449.8; MS(ESI): 447.6.

Example 10: [5-chloro-2.2'.5-trioxo-1'-(3-phenoxybenzyl)spiro[indole-3.3'-pyrrolidin]-
1(2H)-yl]acetic acid
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-8 YF r O N-O C1 O NOH O Follow ng the general
nmet hods as outlined in Exanple 12 (Method D), starting

WO @ 25784 PCT/EP2006/062545

Chloro-1H-spiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conmpound was i sol ated
as a beige solid in 73%yield (92% purity by HPLC).
MS(ESI+): 5 417.8; MS(ESI-): 415.6. Exanple 9:
[5-chloro-1"-(1-naphthyl met hg¢)-2,2",5 -trioxospiro[in
dole-3,3 -pyrrolidinl- 1(2H)-yllacetic acid O N _O

Cl O NOH O Followng the general nethods as
outlined in Exanple 12 (Method D), starting from5 10
Chloro-1H-spiro[indol e-3,3 -pyrrolidine]-2,2",5 -trion
e (Internmediate 9), the title g¢goapound was isol ated
as a brown foamin 76%yvyield ( 4% purity by HPLQO
MS(ESI +): 449.8; MS(ESI-): 4 Exanpl e 10:
[5-chloro-2,2",5 -trioxo-1"oe(8-ophenoxybenzyl )spiro[in
dole-3,3 -pyrrolidinl- 1{ | acetic acid WO

2006/ 125784 PCT/ EP2006/ 06 89 Ob

o

M
W
(0]

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a black solid in 72% yield (92% purity by HPLC). MS(ESI'):
491.9; MS(EST): 489.8.

Example 11: [S-chloro-1'-(3-fluorobenzyl)-2.2',5'-trioxospiro[indole-3.3"-pyrrolidin]-1(2H)-

yl]acetic acid
0,

0= N-_o
ci
o)
N

\\/OH
W\

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 69% yield (91% purity by HPLC). MS(ESI'):
417.8; MS(ESI): 415.6.

Example 12: General procedure for the synthesis of spiroindolinone derivatives of general

formula Ia, with R', R? and R? as above defined (Schemes 1, 6): (1’-Benzyl-5-chloro-

2.2’.5’-trioxo-spiro[indole-3.3’-pyrrolidin]-1-yl)acetic acid
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O N10 € 1 O NOH O Followi ng the general nethods
as outlined in Exanple 12 (Method D), starting from 5-

w@kioenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPIDE062545

e (Internediate 9), the title conpound was i sol ated
as a black solid in 72%yield (92% purity by HPLC).
MS(ESI+): 5 491.9; MS(ESI-): 489.8. Exanple 11:
[5-chloro-1'-(3-fluorobenzyl)-2,2",5 -trioxospiro[indo
le-3,3 -pyrrolidinl-1(2H)- ybéacetic acid aF O N O
Cl O NOH O Follow ng the general nethods as
outlined in Exanple 12 (Method D), starting from5- 10
Chl oro-1Hspirof[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title ¢ ound was i sol at ed
as a beige solid in 69%vyield ( purity by HPLC).
MS(ESI +): 417.8; MS(ESI-): 415.6. Exanple 12: Cenera
procedure for the synthesis of NspProindol i none
derivatives of general f la, wth R, R2 and R3

as above defined (Schenes
égg-pyrrolidin]-l-yl)acet

2,2",5" -trioxo-Spiro[indol e-
ic acid WD 2006/ 125784 PCT/ EB2006/ 062545 -90 NO O

(@ OH
Method A:

A stirred solution of (1’-benzyl-5-chloro-2,2°,5’-trioxo-spiro[indole-3,3’-pyrrolidin]-1-yl)-
acetic acid fert-butyl ester, intermediate 16 (800 mg, 1.76 mmol) in anhydrous
dichloromethane (20 ml) was cooled in an ice-water bath and treated with trifluoroacetic
acid (1.0 ml). After stirring in the cold for 30 min the mixture was allowed to come to
ambient temperature. After 2 hours, thin layer chromatography (silica; ethyl acetate/
petroleum ether (40-60) [1:1]) showed little reaction, so more trifluroacetic acid (1.0 ml)
was added and the reaction mixture stirred at ambient temperature for 48 hours. The
solvent was removed in vacuo and toluene (50 ml) was added. The crude (1’-benzyl-5-
chloro-2,2’,5’-trioxo-spiro[indole-3,3’-pyrrolidin]-1-yl)acetic acid was removed by
filtration and washed with more toluene (25 ml) followed by petroleum ether (40-60) (25
ml). Purification by flash chromatography (silica) eluting with ethyl acetate gave a white
solid (401 mg, 57%), m.pt. 205-207°C.

'H NMR (400 MHz, CDCl; + DMSO(d6); Me4Si): 3.06 (d, 1H), 3.32 (d, 1H), 4.30 (d, 1H),
4.60 (d, 1H), 4.75 (s, 2H), 6.83 (d, 1H), 7.11 (d, 1H), 7.33 (m, SH), 7.43 (s, 1H). MS (ESH+)
399.9, (ESI-) 397.8

Method B: (Route A, Parallel method 1)

Stage 1: Each tube was charged with (5-Chloro-2,2’,5’-trioxo-spiro[indole-3,3’-pyrrolidin]-
1-ylacetic acid tert-butyl ester, intermediate 13 ( 73 mg, 0.2 mmol), potassium carbonate
(83 mg, 0.6 mmol) and anhydrous N,N-dimethylformamide (2 ml). The appropriate

alkylating agent (0.24 mmol) was added and the reaction mixtures stirred at 50°C overnight
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O NO: OH Mthod A: A stirred solution of
(1' -benzyl -5-chloro-2,2",5 -trioxo-spiro[indole-3,3 -p

wQ@eooel12xd8N] - 1-yl )- acetic acid tent butyl estePCT/EP2006/062545

intermediate 16 (800 ng, 1.76 nmol) in anhydrous 5

di chl oronet hane (20 m) was cooled in an ice-water
bath and treated with trifluoroacetic acid (1.0 nl).
After stirring in the cold for 30 min the mxture was
allowed to conme to anbient -penperature. After 2
hours, thin [ayer chromatography (silica; ethyl
acetate/ petroleumether (40-60) [1:1]) showed little
reaction, so nore trifluroacetic acid (1.0 m) was

(?ﬂ%_gfjmatﬂg c&é@ thg%qt WE cgﬂs deth thé Flﬁ(glaﬁh%\ggéﬁirt grﬂngl\lltéag less stable

erature hours.
whenvthe weactions weteummeed( &0 atna)nbsms tempiamiure)rﬁ\&?hctr thdealkylating agent

1'- - 5- . . . .
i P ST Ben) Pesmide g ABpIpRs o Jeasto, e et o @ CEM
Wﬂs&cﬂw‘éﬁM@ro%V&jré&@t& REMV?EdoP B0 rhikbites. ald GR AL WRGH et alkylating

wth nore toluene (25 m) foll owed by petrol eum et her

agaw- 6e in( 4 fomm oI Uiy hydrpederidsnsally twica dhe BomakamogRiaphgotassium

Sy g T PR, S0 5 R B g v o

S\Aﬂt) and?laﬂi:&tmg RVMBEG(id6 hcetz%t’é 433&5)m1 @pfitox.f)d, Thetdxtra®s @2re(edraporated in

ttllaes uﬂqg ao(-];en(fj'f[acéL '_9'4 gqq)’z hOl;tI'S 6Q°]|(::_|)'Eh.q;'w7e?e gﬁ a?él)l §IP.|56(§ tﬁ%gext stage.
ESI +) 399.9, (ESI 397.8 Method B: (Rou

3(3%%\1 |Fach pfthe sende)pragustsrom Stagetl warp dreqiad Wéthailr Hi%e(v{i) splution of

tﬁﬁg@%&'ﬁ 2lid atﬁlyd{d'ug ﬁﬁ:ﬁlo?&gétﬁgﬁer@ (ﬁ]ll? artt s’ilrreﬁ%%rgilngfgﬂ et@lllperature

acetic’acid tent ester, I1nte
B87% H@usrgTolﬁerﬁ (inoad) Yvas qltdedms@aohreaamdlmnacttue th@thapugticBtifer beads

mol usNN—dlmeth or mam 2.m).. The v
(v, A B SR SePhbed e W GBS, feY el "See ramp
daditibhe atf 85CUi R 1K5Y taud Eb‘éccﬁfd ﬁtemllatlaoﬁgﬁ ﬁVﬁ]"Ci £t45\¥0in. N,N-
2006/ 125784 PCT/ EP2006/ 06254 -91 excmﬁ) in the

Yy

dimebylfopnanids (1 wlk wesnddegetocench Hake tohdissplve thatrpyidues which were
(BERkrol 1c9<§ntle§gg§te ¥l o%atéﬂl%@er&{ﬁa%@%dt %ﬂﬁe cfffdrfatography.

carried ou tenperature
Bhlgh 2 109 PSP RRgR2 TRty benzyl brori de or

Stage 1: Reaction vessels were charged with either 6-chloro-1H-spiro[indole-3,3’-
pyrrolidine]-2,2°,5’-trione, intermediate 12 (300 mg, 1.198 mmol), anhydrous N,N-
dimethylformamide (2.5 ml) and potassium tert-butoxide (141 mg, 1.198 mmol) or 5-
trifluromethoxy-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione, intermediate 11 (400 mg,
1.6 mmol), anhydrous N,N-dimethylformamide (2.5 ml) and potassium tert-butoxide
(188mg, 1.6 mmol). After stirring at ambient temperature for 40 minutes, the appropriate
alkylating agent (1 eq) was added and the mixtures stirred at ambient temperature for 18
hours. If the alkylating agent was in the form of the hydrochloride salt, it was mixed with
an extra equivalent of potassium ters-butoxide in anhydrous N, N-dimethylformamide (1ml)
before being added to the reaction mixture. Water (25 ml) was added and the mixture

extracted with ethyl acetate (3x25 ml). The combined extracts were dried (MgSQO4) and the
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D scover M crowave reactor at 150C for 30 mnutes. In
the cases where the al kylating 5 agent was in the form

w@booshzs7ey/ dr ochl ori de salt, twice the normal aPOLRP2006/062545

pot assi um carbonate was used. Each of the reaction

m xtures was worked up by adding water (about 5 m)

and extracting with ethyl acetate (3x5 m (approx.)).

The extracts were evaporated in tubes using a Genevac

HT4 for 2 hours at 60C. They9were then taken on to the

next stage. Stage 2: Each of the crude products from
Stage 1 were treated with a 10%v/v) solution of 10
trifluoroacetic acid in anhydrous dichl oronet hane (3

€ tehRe

o‘%eﬂggégm?;ehn{ g‘w% @gg;v g nt%l% eac hf’ﬁ)tgg%ttg |v81£119ﬁm‘§%ﬁ rr]&y’[h%ﬁ by flash
afregmasogreplit (SﬂlKBD ehémgswﬁln emtwbulmacttiert @9-6) | opetairsng an 1ncreas1ng

S o oe atpal R Py eus drodhedininy KR i iR sufficently

plRe Wt alen 2dGo {HRMmedGstagen. N, N- di et hyl for mam de (1
m) was added to each tube to dissolve the residues

SMdcCh BiEh QubbSvdscBigEE Wit dhd ShplopHatd prbduck Broll Sthee 3 gr 2 mmol) and

aut omat ed reverse hase 1oreparatlve chr omat ogr ap
MG

digsplysd i anl(mmjasé‘f imgthy]foraanyide E?oaﬂ)Z)Pfgasag@ fert- butox1de (25 mg,
dg?z'g néo(rfj;w%({é%% r 01‘[1\%% W?e%ﬂ@ﬂyl%mo&de{alﬁee(o 04 ml, 0.22 mmol). After
spiyningohti ahnbiedt-t@mpératte- for Bdmars, ithet mnxtlmés ateee bR t@&@ﬁldrfgr 18 hours.

. 198 _mmol anhydr ous N di t | for . .
A0 o e o DR e oR et B e S8 gt il pidsbracting
with cthyl acetate (3x5 ml (approx.)). The extracts were evaporated in tubes using a
trifluronethoxy-|I H-qpl ro[indole-3,3 -pyrrolidine]-2,2

Garevaa iiphéor 2 hw&sra*ré Gat Bhey wera thon faken on tethemertystage.
anhydrous N, N-di nethyl formam de (2.5 nl) and potassi um
Stager 3: ithet final slage yaB8umicd dut 8s imthe Jast stfgedBtage 2rafinpghed B.

anbi ent tenperature for 40 minutes, the appropriate

Method B {RautaBePrralle] methoddds added and the m xtures

stirred at anbient tenperature for 18 hours. If the

Sthgey |1at Regtieny evidssalasweérn - thaegddo mithofeithére Skohitirod lﬁl—spmoﬁedole-3 3’-

al m xed th 25 a ra e al en
Roelterlas ot albamee 2o fabdes 'S e, Canbydrous M-
cﬁ&n&&lghfama!ﬁmhé ()3 Hﬂﬁh&ﬁp&thdﬂlﬂn té%—‘-fnﬁéﬁd@ gzﬁqngdple Gnrhél) o &-chloro-

reacti on m xtu Wat er was a and

H-spiplindolexd, 3’ a*wrr@adw}%%f h‘ylpn%céttﬁ’f@d{a@(é@ 1@90 nmel 2 mmol),

SRR YRR HaBRAEE e Ul ottt NerMloxige. (141 me,

h/hmm;oll o giove t h@uﬂitmdmetpoqduﬁtspuv&mdoﬂe Qyéfpyrpmlrdlria]édl 5’-trione,

BrPeRRE o T e 0L S8 nky i, Rl i tlagice @.smy and

pOERKIGE oF1- b@tdayde @sghad, 9.6 nkime1)P rAT Glifingelt ambRAC teatheRiure for 40
1H NVMR and where sufficiently pure were taken on to
mipgtep,etlbe aigpg@gate alkylating agent (1 eq) was added and the mixtures stirred at

= ]

D

ambient temperature for 18 hours. If the alkylating agent was in the form of the
hydrochloride salt, it was mixed with an extra equivalent of potassium tert-butoxide in
anhydrous N,N-dimethylformamide (1 ml) before being added to the reaction mixture.
Water (25 ml) was added and the mixture extracted with ethyl acetate (3x25 ml). The

combined extracts were dried (MgSQO,) and the solvent removed in vacuo to give the crude
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5 Stage 2: Each tube was charged with the appropriate
product from Stage 2 (0.2 mmpl) and dissolved in

waedwgdeoss N, N-di met hyl formam de (2 m ). Pot asBCT/RP2006/062545

tert-butoxide (25 ng, 0.22 nmol) was added fol |l owed

by tent-butyl bronpacetate (0.04 ml, 0.22 nmmol). After
stirring at anbient tenperature for 3 hours, the

m xtures were left to stand for 18 hours. Each of the
reacti on m xtures was wor ked9xp by addi ng wat er (about

5 mM) and extracting 10 with ethyl acetate (3x5 ni
(approx.)). The extracts were evaporated in tubes

using a Genevac HT4 for 2 hours at 60C. They were

DR THER oS TR Gy PR ot AGeril 81D by LB ysolcum ot
(40-60%k tdrovainiBg anl\lmrhzsmg]lmcétﬁim of ethig] adetateal Thd produdinaveB) checked by

1? Iﬁﬁﬁ%%ng W %%%1{ 81f1i1t 3]28)1}%% %vg}’e%g,kee ch ah ghe ne\ﬁ sttahgeel ther
rr -trione, er I at, .00 ,
Sl rpogo s lureR e AR S P desaheloNing
%0[3 i Irvgar? c&a(?rcggd \R’Lljtl‘l ct)l)l(eI a%%ro %%tse pngducg' ﬁ'(?mrggat,)gle)l (8 " mmol) and dissolved
ihtafiRy drélsi MAQd it ﬁ‘omﬂh‘{ﬁlﬂ@ 52 N qjo‘t%%sﬁm , tert-buldxRIRE25mg, 0.22 mmol)

internedi ate 12 anhydr ous

washeddpdiloyc Surfenitas) Gramehutaate (dkimsh (L mmol) and the reaction

4 :
b R TS0y o B s, TRG Rk Shs vers rorkd wp fadging water
(250115 5 hil) an ext2dtting tvaitire@iyhhéeetakd (§:40hl N@ppréx.§). NTAE Jextracts were
anhydrous N, N-di net hyl formam de (2.5nl) and potassium
qvapqratge tbsubereusinezaGaevaa HE4rfan? hourapt &P Cs (They misee ten taken on to
1ﬂ€E)ﬁ denperature for 40 mnutes, the appropriate
'g agent (1 eq) was added and the m xtures

T ..

1ﬁahhydrd)ds thydmﬁthmmtrhl)aﬂoémhr laydeide i(6G8h d[sperefon on oil, 9 mg, 022
SSIU rt bu oxi de in 25 anhydrous
d‘rv%ﬁetr%ﬁfa&#nﬁ TITIRE @t Ambienh LEmsEaipe Lo AOgmingiigsh dert-butyl
arcﬁﬁ&tﬁ' @D4AThK b@6%mo%a% rad&&ﬁaﬂﬁ' the Y‘é%%tl@l‘ggﬁguéﬁ HeJtéHeat 30°C for 18
mxture extfacted w'th ethyl acetate (3x25 .
hoorsbi Hledireastiana onme weorleddm by addipsSo4jer a{ahsbut 4] emls @hd @mractmg with

TS RS 5, S R S RIOE A g  Gonva

IﬁTZ&fdﬂ 2HIURR 6O, aFHy wWoEé thick Gakef baltd the néttistigpet r ol eum
et her (40-60) containing an increasing anmount of

%% : tlﬁ;cﬁ{aﬂtﬁ%e WAECaR QBHE hSinWRE RsGRRe (SdedY) of b oY,

where sufficiently pure were taken on to t he next
Blafffe 135788 ofo-1' URh Bk dHeR AN 209 A5 SALSiRT iniB1eS. 3" pyrrolidin]-
undertaken and each I s described bel ow. 5 Each tube
M2H)-yhaetieacidi t h t he appropriate product from Stage 1

(0.2 mmol ) and di ssol ved
K©/C|

o-N_o
cl
T
N oH

b
o]
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i n anhydrous N, N-di net hyl formam de (2 m ). Potassium
tert-butoxide (25ng, 0.22 mmmol) was added foll owed by

WO ewbAI8Y | 4- bronmobutyrate (0.04 m, 0.22 mMoOPQT/BPZH06/062545

the reaction mxtures heated at 50C for 18 hours. The
reacti ons were worked up by adding water (about 5 nl)
and extracting with ethyl acetate (3x5 m (approx.)).
The extracts were 10 evaporated in tubes using a
Genevac HT4 for 2 hours at 684 They were then taken
on to the next stage. Each tube was charged wth the
appropriate product fromStage 1 (0.2 mmol) and
di ssol ved in anhydrous tetrahydrofuran (2 m). Sodium

i r ) -
DR E s Vil 7RE0R: 7 oindl n FRufile 13 GRudT) e from 5
Ao Hrspisg[indelat3, ﬁtnyyltohdﬁie]az,ﬂyﬁ aﬂrmn¢ O @mtemlqdiame 209), the title

ool Vs Rolelth & vhi€ pUfER 3 R R Pua RFREO- Ms st

@d_dy,n,gs(ﬁgr)am;(_a_bout 5 m) and extracting with ethyl
acetate (3x5ml (approx.)). The extracts were

A Bf: ¢SlchiBrd D8 smdied N Bery FRTR $e@ioxbiptrof ifdole 3 30pyreolidin]-
at 60C. Fhey were then taken on to the next stage.

I§eH gl lapetie g@id f | nal stage was carried out as in the

| ast st age (Stage 2) of nethod B. 20 Exanpl e 13:

[ 5-chl oro-1"-(4-chl orobenzyl) - ®5' -trioxospiro[indo

le-3,3 -pyrrolidinl- 1(2H) -yl tlc acid I O- N-O

C O N SOH 0 WD 2006/125 N / EP2006/ 062545 -94

Fol | ow ng the general n@@goutl i ned i n Exanpl e

12 (Method D), starting f °

Chl oro- 1H-spi ro[ i ndol e- 3, 3' pymol idine]-2,2",5 -trion

e (Internediate 9), the title <onmpound was |sol at ed

as a white solid in 58%yield (97% purit l{oHPLC
E@@Eg}gghe geneyal methpey pssputjined; gp Exampje ggaélbqt d1p), starting from 5-

or%hh*gﬁﬁrc&mdgﬁ 33? I#W?ﬁy Hfﬁ@]zf b) 52urtone Gﬁt@ﬁﬁé&%@' rg[ infe  title

rro
compound was isolated as a white solid in 80% yield (97% purity by HPLC). MS(ESI):

429.8; MS(EST): 427.8.

Example 15: [5-chloro-1'-(3-methoxybenzyl)-2.2'.5-trioxospiro[indole-3.3'- olidin]-

1(2H)-vl]acetic acid

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 75% yield (91% purity by HPLC). MS(ESI'):
429.8; MS(ESI): 427.8.



1(2H)-yllacetic acid 0 O N-OC O NO O
Foll ow ng the general nethods as outlined in Exanple
wd 2oo6Met7eod D), starting from 5- PCT/EP2006/062545
Chloro-1H-spiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title 10 conpound was
isolated as a white solid in 80%yield (97% purity by
HPLC). MS(ESI+): 429.8; MS(ESI-): 427.8. Exanple 15:
[ 5-chloro-1'-(3-net hoxybenzybj-2,2',5" -trioxospiro[ind
ole-3,3 -pyrrolidinl- 1(2H)-yllacetic acidr to O N
OC O -CNOH 0 15 Follow ng the general nethods as
outlined in Exanple 12 (Method D), starting from 5-

‘§°d‘ &o 3 4 PAE SRl

ejinyk | g heétirldtidburity by HPLC).
I\/B( ESI +) 429. 8 I\/B( ESI -): 427 8 V\D 2006/ 125784

PCT/ EP2006/ 062545 - 95 Exanple 8
[5-chloro-1'"-(2,3-di hydro-1 OXIn 2-yl met hyl
-2,2',5" -

tri oxospiro[indole-3, 3' pyp?ﬁl mfﬁ’ n] H2H) -yl | acetic acid
(6]
N

OH

W
o

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione  (Intermediate 9), the title
compound was isolated as a white solid in 70% yield (86% purity by HPLC). MS(ESI"):
434.3; MS(ESI): 432.4.

Example 17: [5-chloro-2.2'.5-trioxo-1'-(pyridin-2-ylmethyl)spiro[indole-3.3'-pyrrolidin]-
1(2H)-yl]acetic acid

N/‘

™

o-N_o
cl
o]

N o
R

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a white solid in 69% yield (91.2% purity by HPLC). MS(ESI"):
400.8; MS(EST): 398.9.

Example 18: [5-chloro-2.2' 5-trioxo-1"-{[5-(trifluoromethyl)-2-furyl Imethyl} spiro[indole-
3.3"-pyrrolidin]-1(2H)-vyl]acetic acid
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~O O N~O G O NOH O Follow ng the general
nmet hods as outlined in Exanple 12 (Method D), starting

WO @ 25786 PCT/EP2006/062545

Chloro-1H-spiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conmpound was i sol ated
as a white solid in 70%yield (86% purity by HPLC).
MS(ESI +): 434.3; MS(ESI-): 432.4. Exanple 17:
[5-chloro-2,2",5 -trioxo-1"~¢pyridin-2-yl methyl)spirof
indole-3,3 -pyrrolidinl- 1(2H)_yllacetic acid N O N
'O A O C.. OH 10 0 Followi ng the general nethods
as outlined in Exanple 12 (Method D), starting from 5-
Chloro-1H-spiro[indol e-3,3 -pyrroledine]-2,2",5 -trion
e (Internediate 9), the titIeK@Wund was i sol at ed
as a white solid in 69%yield (9c1.2%purity by HPLC).
MS(ESI +): 400. 8; I\/IS(ESCII-):O\5 9. 15 Exanple 18:
[5-chloro-2,2",5" -tri oxo- s(trifluoronethyl)-2-fu
ryl | methyl } spiro[indol e- N on

3,3 -pyrrolidin]-I(2H)-yl] ace\“ﬁc acid WO 2006/ 125784
PCT/ EP2006/ 062545 -96 F OF & N -0 C

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a brown solid in 72% yield (96.7% purity by HPLC). MS(ESI'):
457.8; MS(ESI): 455.8.

Example 19: [5-chloro-1'-(4-methylbenzyl)-2.2".5-trioxospiro[indole-3.3'-pyrrolidin]-
1(2H)-vl]acetic acid

Cl

N on
W

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione  (Intermediate 9), the title
compound was isolated as a brown solid in 65% yield (88% purity by HPLC). MS(EST"):
413.8; MS(ESI): 411.8.

Example 20: [5-chloro-2.2'.5-trioxo-1'"-[3-(trifluoromethyl)benzyllspiro[indole-3 .3'-

pyrrolidin]-1(2H)-yl]acetic acid
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O NSOH O Follow ng the general nethods as outlined
in Exanple 12 (Method D), starting from 5-

w@kioenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPIDE062545

e (Internediate 9), the title conpound was i sol ated
as a brown solid in 72%vyield (96. 7% purity by HPLC)
MS(ESI+): 5 457.8; MS(ESI-): 455.8. Exanple 19:
[5-chloro-1'-(4-nethyl benzyl)-2,2",5 -trioxospiro[indo
le-3,3 -pyrrolidinl- 1(2H)-ybtacetic acid ONO C O
N OH O Follow ng the general nmethods as outlined in
Exanple 12 (Method D), starting fromb5- 10

Chl oro-1Hspirof[indole-3,3 -pyrrolidine]-2,2",5 -trion

ﬁll@%&%h&%ﬁg%ﬁm& gbogtghé%; dm( gg%}?;gg p?t Q}@%@di@kg&gng from 5-
Wrﬁsmppuo[mﬂales,a Pqﬁ(rtBBdm):] 2&11’-1&0_11}5( aﬂmbmlezl&htelz 9), the title
3}92911 o5 Sisfsied 8 0 ol i, ¥l viEl PEBY Y Y OAREQ)- MS(EST'):

471 MS(ESK): MeS6FF CI O N S(]—I 15 0 WD 2006/ 125784
PCT/ EP2006/ 062545

Example 21: [5-chloro-1'-(2-naphthylmethy])-2.2' 5'-trioxospiro[indole-3.3'-pyrrolidin]-

1(2H)-vl]acetic acid

o-N_o

Cl
o}

N\\/OH
W\

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 74% yield (93% purity by HPLC). MS(ESI'):
449.9; MS(EST): 447.9

Example 22: [5-chloro-2.2'.5-trioxo-1'-(1-phenylethyl)spiro[indole-3.3'- olidin]-1(2H)-

yl]acetic acid

Cl

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a orange solid in 26% yield (94.5% purity by HPLC). MS(ESI'):
413.8; MS(ESI): 411.7
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-97 Follow ng the general nmethods as outlined in
Exanple 12 (Method D), starting from 5-

w@kioenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPIDE062545

e (Internediate 9), the title conpound was i sol ated
as a beige oil in 58%yield (92% purity by HPLC).
MS(ESI +): 467.8; MS(ESI-): 465.6. 5 Exanple 21:
[5-chloro-1'-(2-naphthyl methyl)-2,2",5" -trioxospiro[in
dole-3,3 -pyrrolidinl- 1(2H}98dlacetic acid roo O- N
OCl O NOH O Followi ng the general nethods as
outlined in Exanple 12 (l\/bthod D), starting from 5-
Chl or o- 1H-sp|ro[|ndole pyrrolldl nel-2,2',5 -trion

Bl

)&IEE@Q.M( ESI +) 449. 9; I\/B( ESI -): 447 9 Exarrpl e 22
[5-chloro-2,2",5" -trioxo-1"-(1-phenyl ethyl)spiro[indol
e-3,3‘-pyrro|idin]H2l—I)- yllaceticsacid OO NO C O
N OH 0 15 Follow ng the general t hods as outlined
in Exanple 12 (Mt hod D) starti g fromb5-

Chl oro- 1H spi ro[ i ndol e- 3 gyr olidine]-2,2",5 -trion
e (Internediate 9), thetltl sifhound was i sol at ed
as a orange solid in 26%y' ' [
MB( ESI +) : ' on

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a brown solid in 67% yield (96% purity by HPLC). MS(ESI'):
413.8; MS(ESI): 411.6

Example 24: [5-chloro-1'-(imidazo[ 1.2-a]pvyridin-2-ylmethy])-2.2'. 5'-trioxospiro[ indole-

3.3"-pyrrolidin]-1(2H)-vyl]acetic acid

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione  (Intermediate  9), the title
compound was isolated as a brown solid in 65% yield (95.9% purity by HPLC). MS(ESI'):
439.8; MS(ESI): 437.8

Example 25: [5-chloro-2.2".5-trioxo-1"-[(2E)-3-phenylprop-2-en-1-yl]spiro[indole-3.3'-

pyrrolidin]-1(2H)-yl]acetic acid




413.8; MS(ESI-): 411.7 WD 2006/ 125784
PCT/ EP2006/ 062545 -98 Exanpl e 23:

WO Booehto8p- 2, 2' , 5" -trioxo-1' - (2--phenyl et hyl ) SpcT/BP10n6l@62545
le-3,3 -pyrrolidinl-1(2H)- yllacetic acid O N-O
SOH O Followi ng the general nethods as outlined in
Exanple 12 (Method D), starting fromb5- 5
Chl oro-I Hspiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the titl-@- conmpound was i sol at ed
as a brown solid in 67%vyield (96% purity by HPLC).
MS(ESI +): 413.8; MS(ESI-): 411.6 Exanple 24:
[5-chloro-1"-(imdazo[ 1, 2-a] pyridin-2-ylnethyl)-2,2",5
"-trioxospiro[indole- 3,3 -pyrrolidin]-I(2H)-yl]acetic
acid N- No/ 0O~ N-~0C OH 10 ol | ow ng the
general nethods as outlined in Exanple 12 (Method D),
starting from 5-
Chl oro-I Hspirof[indole-3,3 9 lidine]-2,2",5 -trion
e (Internediate 9), theCti conmpound was i sol at ed
as a brown solid in 65%yi 5. 9% purity by HPLC).
MS(ESI +): 439.8; MS(ESI-): 4377{3? 15 Exanpl e 25:
[5-chloro-2,2",5 -trioxo-1"-[(2E)-3- phenyl prop-2-en-| -
yl I spiro[indole-3,3 - pyrrolidin]-1(2H) acetic
FodiowinaOhe e¢rabsrtudeeT bakinah ey Bsazamlg 12 é@eﬂgpd D), starting from 5-

Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 60% yield (98% purity by HPLC). MS(ESI'):
425.8; MS(ESI): 423.6

Example 26: [5-chloro-2.2'. 5-trioxo-1'-[4-(trifluoromethyl)benzyllspiro[indole-3 .3'-

pyrrolidin]-1(2H)-vl]acetic acid

F

KQJ;F

o-N_o
cl
o
N

\\/OH
W\

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 63% yield (92% purity by HPLC). MS(ESI'):
467.7; MS(ESI): 465.6

Example 27: 4-(1'-benzyl-6-chloro-2.2'.5'-trioxospiro[indole-3.3'-pyrrolidin]-1(2H)-

yDbutanoic acid




O N-OC O NOH O Follow ng the general nethods as
outlined in Exanple 12 (Method D), starting from 5-
w@kioenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPIDE062545
e (Internediate 9), the title conpound was i sol ated
as a beige solid in 60%yield (98% purity by HPLC).
MS(ESI+): 5 425.8; MS(ESI-): 423.6 Exanple 26:
[5-chloro-2,2",5 -trioxo-1"-[4-(trifluoromethyl
benzyl | spiro[indol e-3,3 - pymoolidinl-1(2H)-yll acetic
acid F r& F F O N~OCI O NOH O Follow ng the
general nethods as outlined in Exanple 12 (Method D),
starting from5- 10
Chloro-1H-spiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title (@pound was i sol at ed
as a beige solid in 63%y|eld é%purity by HPLC) .
MS(ESI +): 467.7; MS(ESI - Exanpl e 27:
4- (1" - benzyl - 6-chl or o- 2, 2' ploxosplro[lndole 3,3 -
pyrrolidinl-1(2H) - yl) buf'anoi & aci d WD 2006/ 125784
PCT/ EP2006/ 062545 - 100 O hq

(o)

Following the general methods as outlined in Example 12 (Method C), starting from 6-
chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione  (intermediate 12), the title
compound was isolated as a beige solid in 17% yield (90.4% purity by HPLC). MS(ESI'):
427.9; MS(EST): 425.8

Example 28: [5-chloro-1'-(2-ethoxvethyl)-2.2' 5'-trioxospiro[indole-3.3'-pyrrolidin]-1(2H)-
yl]acetic acid

J

(o)

J

o-N_o
cl
o
N

\\/OH
W

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 69% yield (89% purity by HPLC). MS(ESI'):
381.8; MS(ESI): 379.8

Example 29: [1'-[2-(benzyloxy)ethyl]-5-chloro-2.2'.5'-trioxospiro[indole-3.3'-pyrrolidin]-
1(2H)-vl]acetic acid




O G N\ OH O Followng the general nethods as
outlined in Exanple 12 (Method C), starting from®6

wa@ kdoenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPINE062545
e (internediate 12), the title conpound was isol ated
as a beige solid in 17%vyield (90.4%purity by HPLC).
MS(ESI+): 5 427.9; MS(ESI-): 425.8 Exanple 28:
[5-chloro-1'-(2-ethoxyethyl)-2,2",5 -trioxospiro[indol
e-3,3 -pyrrolidinl-1(2H)- ytloaecetic acid Q3 O N -0
Cl O NOH O Follow ng the general nethods as
outlined in Exanple 12 (Method D), starting from5- 10
Chl oro-1Hspirof[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was isol ated
as a beige solid in 69%yield (89% purity by HPLC).
MS(ESI +): 381.8; MS(ESI-): 379.8 Exanple 29:
[1"-[2-(benzyl oxy) et hyl | -5-chl 0f0-2,2' , 5" -tri oxospi rof
i ndol e-3,3" -pyrrolidin]- 1(2H) yyl|acetic acid WO
2006/ 125784 PCT/ EP2006/ 0625 77101 0 ONO d
-C,?~O0 N 0

N

OH
X

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 65% yield (93% purity by HPLC). MS(ESI'):
443.9; MS(EST): 441.8

Example 30: [5-chloro-2.2'.5'-trioxo-1'-(2-phenoxyethyl)spiro[indole-3.3'-pyrrolidin]-
1(2H)-yl]acetic acid

S
B

0= N0
Cl
i
OH
!
Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a beige solid in 71% yield (91% purity by HPLC). MS(ESI'):
429.8; MS(EST): 427.8

Example 31: [5-chloro-2.2' 5'-trioxo-1'-(3-phenylprop-2-yn-1-yl)spiro[indole-3.3'-

pyrrolidin]-1(2H)-vl]acetic acid
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15

OH O Followi ng the general nethods as outlined in
Exanple 12 (Method D), starting from 5-

w@kioenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPIDE062545

e (Internediate 9), the title conpound was i sol ated
as a beige solid in 65%yield (93% purity by HPLC).
MS(ESI+): 5 443.9; MS(ESI-): 441.8 Exanple 30:
[5-chloro-2,2",5 -trioxo-1"-(2--phenoxyet hyl)spiro[ind
ole-3,3 -pyrrolidinl- 1(2H)-wklacetic acid ~I JO O N
'O € O NOH 0O Followng the general nethods as
outlined in Exanple 12 (Method D), starting from5 10
Chl oro-1Hspirof[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conmpound was isol ated
as a beige solid in 71%vyield (9 purity by HPLC).
MS(ESI +): 429.8; MS(ESI-): 427.8 Exanple 31:
[5-chloro-2,2",5"-trioxo-1"'e(8-phenyl prop-2-yn-1-Xl)sp
i ro[indole-3,3 - pyrrol edin 2H) -yl |l acetic acid WO
2006/ 125784 PCT/ EP2006/ 062545 '&*102 IO O N~OCd O
N OH O Follow ng the general~methods as outlined in
Exanpl e 12 (Method D), startind from5

Following the general methods as outlined in Example 12 (Method D), starting from 5-

Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a black solid in 56% yield (84.5% purity by HPLC). MS(ESI'):
423.8; MS(ESI): 421.7

Example 32: (1'-but-2-yn-1-yl-5-chloro-2.2".5'-trioxospiro[indole-3.3'-pvrrolidin]-1(2H)-
yl)acetic acid

/

o-N_o
cl
o
N

\\/OH
W

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione  (Intermediate 9), the title
compound was isolated as a white solid in 69% yield (94% purity by HPLC). MS(ESI'):
361.7; MS(ESI): 359.8

Example 33: [5-chloro-1'-[(1-methy]l-1H-imidazol-2-y])methyl]-2.2'.5'-trioxospiro| indole-

3.3'-pyrrolidin]-1(2H)-vyl]acetic acid
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Chl oro-1H-spiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was isol ated

w@sooa/1td78ck solid in 56%vyield (84.5% purity bRCHRRIB)6/062545

MS(ESI+): 5 423.8; MS(ESI-): 421.7 Exanple 32:
(1'-but-2-yn-1-yl-5-chloro-2,2",5" -tri oxospiro[indol e-
3,3 -pyrrolidinl-1(2H)- yl)acetic acidr O- NO N OH
O Followi ng the general nethods as outlined in
Exanple 12 (Method D), startioag from5 10
Chloro-1H-spiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was isol ated
as a white solid in 69%yield (94% purity by HPLC).

+ | : :
PM%Q) gogrhg gfﬁ@r%} Zlethlé@{\l E?b?t&l?%ﬁgggaé’%ﬁg@ (%/I&t’l)’od D), startmg from 5
(ﬁdoﬂmyllll—slﬁrcﬁmdﬁle-iﬁ’l-pyxmmncb@ Rhletrienc (Intermedlate the title

Spibgifvapsolidtis i bl B E Y s %3%“6%%“;@:%%% Vscesry

403@$NEqE5pmmog8the general met hods as outlined in
Exanple 12 (Method D), starting from 5-
Il 34% i[5 RhidRd -1 tdofil@rebeRzy IRY DN, litieh d3fikro[ faddle-R3 =Pykrofdin]-
e ﬁlnternedlate 9), the title conpound was Isolated
din 51%yield (8796pur|ty by HPLC).
MS(ESI+): 403.7; MS(ESI-): 401.8 5 Exanple 34:
4-[5-chloro-1"-(4-fluorobenzyl) ",5'-trioxospiro[in
dole-3,3 -pyrrolidinl- 1(2H)- y tanoic acidr F r

O=, —0
Cl
[¢)
N

OH
]\
[¢)

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a yellow solid in 64% yield (82.2% purity by HPLC). MS(ESI"):
445.7; MS(EST): 443.8

Example 35: 4-[5-chloro-1'-(4-chlorobenzyl)-2.2'.5'-trioxospiro[indole-3.3'- olidin]-

1(2H)-yl]butanoic acid

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione  (Intermediate 9), the title
compound was isolated as a white solid in 62% yield (90% purity by HPLC). MS(ESI'):
462.3; MS(ESI): 460.2
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O N-O €1 O N-OH O Followi ng the general nethods
as outlined in Exanple 12 (Method D), starting fromb5

w@kioenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPIDE062545

e (Internediate 9), the title 10 conpound was
isolated as a yellow solid in 64%vyield (82.2% purity
by HPLC). MS(ESI+): 445.7; MS(ESI-): 443.8 Exanple
35

4- [5 chloro-1"-(4-chl orobenzyk)-2,2",5 -trioxospiro[in
dole-3,3 -pyrrolidinl- 1(2H)-yllbutanoic acid CI ON
OC O NNOCH 0 15 Followi ng the general nethods as
outlined in Exanple 12 (I\/bthod D), starting from 5-

, ctLy

idinfl (H UGN ’%yl eId (90% purity by HPLC)
I\/IS( ESI +): 462 3 MS(ESI-): 460.2 WO 2006/ 125784
PCT/ EP2006/ 062545 -104 Exanple 36 r

4-[5-chloro-2,2",5 -trioxo-1'-[4-(tgifluoronethyl
benzyl I spiro[indol e-3, 3" - pyrrobkidi n] H2ZH) _yl | but anoi ¢

acid FF F o-N_o
cl
o
N

Following the general methods as outlined in Example 12 (Method D), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a pale-yellow solid in 60% yield (74.3% purity by HPLC).
MS(EST"): 495.9; MS(EST): 493.8

Example 37: [1'-benzyl-2.2'.5'-trioxo-5-(trifluoromethoxv)spiro[indole-3.3'-pyrrolidin]-

1(2H)-vl]acetic acid
. o-N_o
FXFO&O
N

\\/OH
W

Following the general methods as outlined in Example 12 (Method C), starting from 5-
trifluromethoxy-1H-spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione (Intermediate 11), the title
compound was isolated as a white solid in 67% yield (96% purity by HPLC). MS(ESI'):
449.5; MS(ESI): 447.3

Example 38: [1'-(4-methoxybenzyl)-2.2'.5'-trioxo-5-(trifluoromethoxy)spiro[indole-3 3'-

pyrrolidin]-1(2H)-vl]acetic acid
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O~ NO G O N__~OH 0 Followi ng the general nethods
as outlined in Exanple 12 (Method D), starting from 5-

W®2006/125784 PCT/EP2006/062545

Chloro-1H-spiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conmpound was i sol ated
as a pale-yellowsolid in 60%yield (74.3% purity by
HPLC). MS(ESr ): 495.9; MS(ESI-): 493.8 Exanple 37:
[1'-benzyl-2,2",5 -trioxo-5-106ri fl uoromet hoxy)spiro[in
dole-3,3 -pyrrolidinl- 1(2H)-yllacetic acid O NO F O
FFO NOH 10 O Follow ng the general nethods as
outlined in Exanple 12 (Method C), starting from 5-
trifluronmethoxy-1H spiro[indole-3,3 ;pyrrolidine]-2,2
,9' -trione (Internmediate 11), th ol e conmpound was
|soI ated as a white solid in 670(/bgld (96% purity by
HPLC). MS(ESI+): 449.5; NB(ESI ): 447.3 15 Exanpl e
38: =0

[1' - (4- met hoxybenzyl ) - ,2X2q lb0X0-5- (trifluoronetho
xy) spi ro[indol e-3,3" - py rro 'anogL(ZH) yl | acetic

aci d WO 2006/ 125784 PCT/ EP2006/\762545 -105 o F 0o~"-~0O
~/ FFT~O N COH

Following the general methods as outlined in Example 12 (Method C), starting from 5-
trifluromethoxy-1H-spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione (Intermediate 11), the title
compound was isolated as a pale-brown solid in 74% yield (79% purity by HPLC).
MS(EST'): 479.4; MS(EST): 477.3

Example 39: [1'-(3-fluorobenzyl)-2.2'.5'trioxo-5-(trifluoromethoxy)spiro[indole-3.3'-

pyrrolidin]-1(2H)-yl]acetic acid

Following the general methods as outlined in Example 12 (Method C), starting from 5-
trifluromethoxy-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione (Intermediate 11), the title
compound was isolated as a white solid in 73% yield (96.9% purity by HPLC). MS(ESI'):
467.4; MS(ESTI'): 465.3

Example 40: [1'-(2-fluorobenzyl)-2.2'.5'trioxo-5-(trifluoromethoxy)spiro[indole-3.3'-

pyrrolidin]-1(2H)-vl]acetic acid
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O Follow ng the general nethods as outlined in Exanple
12 (Method C), starting from 5-

wo eoobl1za78et hoxy- 1H spi ro[ i ndol e- 3, 3' - pyrr ol i dPEEEPRDIR062545

,b'-trione (Internediate 11), the title conmpound was
isolated as a pale-brown solid in 74%yield (79%
purity by HPLC). 5 MS(ESt ): 479.4; NMS(ESI-): 477.3
Exanpl e 39:
[1"-(3-fluorobenzyl)-2,2",5-tb6ri ox0-5-(trifl uoromethox
y)spiro[indole-3,3 - pyrrolidin]-1(2H)-yllacetic acid
aF O- N~-OF FFOO NOH O Follow ng the general
net hods as outlined in Exanple 12 (Method C), starting
fromb5- 10

trifluronmethoxy- 1H-sp|ro[|ndole 3-pyrro|idi nej -2, 2'

, 5" -trione (Internediate 11), itle conmpound was
isolated as a white solid in yiOeId(96.9%purity
by HPLC). MB(ESI+): 46@@- |-): 465.3 Exanpl e

40: F

[1'-(2-fluorobenzyl)-2,2",5 -trlkax?i* 5-(trifluoronethox
y)spiro[indol e-3, 3" - pyrrol i dinl- %(ZH) yl'l acetic acid
WD 2006/ 125784 PCT/ EP2006/ 062545 - 106 F~ O N ~O

F‘Bll@w’ﬁl%':th@ genéral meMof¥as Quifiabd MVEREmPIBE 20@M@Rcd CIY from 5-
as outlined_ in Exanple 12 (Mt hod starting

trlﬂuromethoxy-lH—sp1ro[1ndole-3 3*-pyrrolidine]-2,2”,5’-trione (Intermedlate 11) the title
compound was isolated as a white solid in 58% yield (97.3% purity by HPLC). MS(ESI'):

467.4; MS(EST): 465.3

Example 41: [2.2'.5'-trioxo-5-(trifluoromethoxy)-1'-[3-(trifluoromethyl)benzyl]-

spiro[indole-3.3"-pvyrrolidin]-1(2H)-vl]acetic acid

Following the general methods as outlined in Example 12 (Method C), starting from 5-
trifluromethoxy-1H-spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione (Intermediate 11), the title
compound was isolated as a pale-brown solid in 68% yield (98.9% purity by HPLC).
MS(EST"): 517.3; MS(ESI): 515.3

Example 42: [1'-(1-naphthylmethyl)-2.2' 5'-trioxo-5-(trifluoromethoxy)spiro[indole-3.3'-

pyrrolidin]-1(2H)-yl]acetic acid
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trifluronmethoxy-1H spiro[indole-3,3 -pyrrolidine]-2,2
,5'-trione (Internediate 11), the title conpound was

WO swbaresd as a white solid in 58%yvyield (97. 3%QUEP1096/062545

by HPLC). MS(ESI+): 5 467.4; MS(ESI-): 465.3 Exanple
41: [2,2',5 -trioxo-5-(trifluoronethoxy
-1'-[3-(trifluoronethyl benzyll -

spiro[indole-3,3 -pyrrolidinl-1(2H)-yllacetic acid F
FF oN~-OFOFFIC:~ 0O1080H O Follow ng the
general nethods as outlined in Exanple 12 (Method C),
starting from5- 10

trifluronmethoxy-1H spiro[indole-3,3 -pyrrolidine]-2,2
,b'-trione (Internediate 11), the.title conmpound was
i solated as a pal e-brown solid iln 68% yield (98. 9%
purity by HPLC). MS(ESI+): 517. (ESI-): 515.3
Exanpl e 42:

[1' - (1- napht hyl msthyl) 2 2", P=Ariexo0-5-(trifluoroneth
oxy) spi ro[ i ndol e- 3, -1(2H) -yl l acetic

acid WO 2006/ 125784 P E'P2 245 -107 0 ~ N ~O
FOFFO NOH 0 Following the-ge neral net hods as

outlined in Exanple 12 (Method C)¢ starting from 5-
trifluronmethoxy-1H spiro[indole-3,3 -pyrrolidine]-2,2
Fojlowing ﬂslﬁege(wrn{meﬁreﬁ as eutlingd int Reample|13 M@hqsb@hdstamsg from 5-

R

obdipound was isolated as a white solid in 65% yield (98.9% purity by HPLC). MS(ESI'):
4{?){)' -_MAS-(FEtﬁr?zgnzyl )-2,2",5"-trioxo-5-(trifluoronethox
Sp 8PE33, 3 -

Example 43: [1'-(4-chlorobenzyl)-2.2'.5'-trioxo-5-(trifluoromethoxy)spiro[indole-3.3'-

pyrrolidin]-1(2H)-vl]acetic acid

M o
]\

Following the general methods as outlined in Example 12 (Method C), starting from 5-
trifluromethoxy-1H-spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione (Intermediate 11), the title
compound was isolated as a pale-brown solid in 56% yield (71.8% purity by HPLC).
MS(EST'): 483.8; MS(EST): 481.7

Example 44: [1'-(4-fluorobenzyl)-2.2'.5'trioxo-5-(trifluoromethoxy)spiro[indole-3.3'-

pyrrolidin]-1(2H)-yl]acetic acid




pyrrolidinl-1(2H)-yll acetic acidci ONFOFF O N
CH O Following the general nethods as outlined in
wax@aptesd?2 (Method C), starting from5- 10  PCT/EP2006/062545
trifluronmethoxy-1H spiro[indole-3,3 -pyrrolidine]-2,2
,5'-trione (Internediate 11), the title conmpound was
isolated as a pale-brown solid in 56%yield (71. 8%
purity by HPLC). MS(ESI+): 483.8; MS(ESI-): 481.7
Exanpl e 44: -108 -
[1'-(4-fluorobenzyl)-2,2",5 -trioxo-5-(trifluoronmethox
y)spiro[indole-3,3 - pyrrolidin]-1(2H)-yl] acetic acid
WO 2006/ 125784 PCT/ EP2006/ 062545 - 108 , F ONO
FFO F* "F O NOHOFollowng th gneral nethods as
outlined in Exanple 12 (Met hod ?Mi;giarting from 5-
trifluronethoxy-1H spiro[indol ef3,8 -pyrrolidine]-2,2
, ' -trione (Internediate 11)9 e-¢itle conpound was
i solated as a white sofyd g% yield (82. 7% purity
by HPLC). MS(ESI+): 5 467 m<ESI-): 465. 2 Exanpl e
45:

4-t5-ch|oro-1‘ (4- nethoxybenzyp\( , 5" -trioxospiro[
ndol e-3, 3" -pyrrolidinl- 1(2H _yll utanoic acid ON O

P%hlomgqﬂe general methods as outlined in Example 12 (Method C), starting from 5-
trifluromethoxy-1H-spiro[indole-3,3’-pyrrolidine]-2,2°,5’-trione (Intermediate 11), the title
compound was isolated as a white solid in 66% yield (82.7% purity by HPLC). MS(ESI'):
467.5; MS(ESI): 465.2

Example 45: 4-[5-chloro-1'-(4-methoxybenzyl)-2.2' 5'-trioxospiro[indole-3.3'-pvyrrolidin]-
1(2H)-yl]butanoic acid

Following the general methods as outlined in Example 12 (Method C), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a pale-yellow solid in 61% yield (100% purity by HPLC).
MS(EST): 457.9; MS(ESI): 455.8

Example 46: 4-[5-chloro-1'-(2-fluorobenzyl)-2.2'.5'-trioxospiro][indole-3.3'-pyrrolidin]-
1(2H)-yl]butanoic acid
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O Followi ng the general nethods as outlined in Exanple
12 (Method C), starting fromb5- 10

w@kioenzs784+ spi ro[ i ndol e- 3, 3' - pyrrolidi ne] -2, 2' pPGI/EPIDE062545

e (Internediate 9), the title conpound was i sol ated
as a pale-yellow solid in 61%yield (100% purity by
HPLC). MS(ESI+): 457.9; MS(ESI-): 455.8 Exanple 46:
4-[5-chloro-1"-(2-fluorobenzyl)-2,2",5 -trioxospiro[in
dole-3,3 -pyrrolidin]- 1(2H 109kl butanoic acid WO

2006/ 125784 PCT/ EP2006/ 062545 - 109 F~, O? N, C C
O N -OH O Following the general nethods as outlined
in Exanple 12 (Method C), starting from 5-

Chl oro-1H-spiro[indole-3,3 -pyerolidine]-2,2",5 -trion
e (Internediate 9), the title f:ﬁoound was i sol at ed
as a pale-yellowsolid in 54%yield (96.5% purity by

HPLC). 5 MS(ESI+): 445.9; Q): 443.6 Exanple 47:
[(35 Cl
-1' -benzyl -5-chl oro-2, 2", nlé&ospiro[indole-3,3'-py

rrolidinl-1(2H)- yllacetic acid-l ON I C ,.40 O
-~ N"'O‘I i\

Following the general methods as outlined in Example 12 (Method C), starting from 5-
Chloro-1H-spiro[indole-3,3’-pyrrolidine]-2,2’,5’-trione ~ (Intermediate 9), the title
compound was isolated as a pale-yellow solid in 54% yield (96.5% purity by HPLC).
MS(EST"): 445.9; MS(EST): 443.6

Example 47: [(3S)-1"-benzyl-5-chloro-2.2".5-trioxospiro[indole-3.3-pvrrolidin]-1(2H)-
yl]acetic acid

Following purification on chiral column ChiralPak-AD-H, eluting with
Ethanol:0.5%formic acid, of example 12 the title compound was isolated as a white solid
(100% purity by HPLC). MS(EST"): 399.8; MS(EST): 397.7; Retention time (chiral HPLC):
8.30 min

Example 48: [(3R)-1"-benzyl-5-chloro-2.2'.5'-trioxospiro[indole-3.3'-pvyrrolidin]-1(2H)-
yl]acetic acid




O Follow ng purification on chiral colum

Chiral Pak-AD-H, eluting wwth 10 Ethanol:0.5% ormc
w@eood;123084 exanpl e 12 the title conmpound was i SBACHERIHOG@E62545

a white solid (100%purity by HPLC). MS(ESI}): 399.8;

MS(ESI-): 397.7; Retention tine (chiral HPLC): 8.30

mn Exanple 48: [(3R

-1'-benzyl -5-chloro-2,2",5" -trioxospi ro[indol e-3, 3" -py

rrolidinl-1(2H)- yllacetic aobd WD 2006/ 125784

PCT/ EP2006/ 062545 - 110 1 ~ NC O O N SOHO

Foll ow ng purification on chiral colum

Chiral Pak- AD-H, eluting with Ethanol:0.5% ormic acid,

of exanple 12, the title conpound_was isolated as a

white solid (100% purity by HP MS(ESI +) : 399. 8;

MS(ESF): 397.7;, Retention ti ma) (chiral HPLC): 5 5.62

m n Exanpl es 49-108: Fol | ow ngﬂe e general nethods as

outlined in Exanple 12 (Method &0 the foll ow ng

conmpounds were al so prepare e conmpounds are

singl e enantioners, obtained Mol bawi ng purification

on chiral colunm Chiral Pak- AD-H, el uting wi th Ethanol

pl us O. 5% 10 form'c acid. Name HPLC purity Exanpl e.

PStllrogv(i:I{g purt N%catgoé [ 6- ‘}R'lﬂ'lalor C)co umn( 2 CthalPak AD-H, eluting with

Ethanol:0.5%formic acid, of example 12, the title compound was isolated as a white solid

(100% purity by HPLC). MS(EST"): 399.8; MS(EST): 397.7; Retention time (chiral HPLC):
5 5.62min

Examples 49-108:

Following the general methods as outlined in Example 12 (Method C), the following
compounds were also prepared. Some compounds are single enantiomers, obtained
following purification on chiral column ChiralPak-AD-H, eluting with Ethanol plus 0.5%

10  formic acid.

Example. Name Structure HPLC purlty MS
(%)
[6-chloro-1'-(2- o (\9
fluorobenzyl)-2,2',5'- 417.2 (ESI+)
49  {rioxospiro[indole-3,3- )@éﬁ 91.5
pyrrolidin]-1(2H)- ° L 415.1 (ESI-)
yllacetic acid °




uor obenzyl )-2,2',5 - 417.2 (ESI+)

NO 91.5 yrrolidin]-1(2H)- C

| Jacetic acid o WD 2006/ 12578dT/EP2006/062545
-111 Name HPLC purity Exanpl e.

ri oxospirol

WO-R004AZ784 (ESI -)

PCT/ EP2006/

Structure NS

uor obenzyl)
ri oxospirol
415.1 (ESI -

uor obenzyl)-2,2',5 - 417.1 (ESI+)
JCC=0 77.6 yrrolidin]-1(2H)-

ri oxospirol

i ndol e-3, 3' -

062545

49

(0) A [6-chloro-1"-(3-
-2,2",5" -
i ndole-3,3 - CI

i ndol e-3, 3' -

417.1 (ESI+) H 93.1 50

JC~ yrrolidin]-1(2H) - _ (H
) 1]l acetic acid-11i6-chl oro-1"-(4-

51

Cl ~CH 415.1 (ESI-) 1]acetic acid
—{5-chtorog272—5—=trToxo- I =(2= C a7, dHL}L‘iiC;pzurig:
ESI + 52 [henyl e spirofji ndgl e- 74.5
(3, @x@%q/rf’-r ol|i di ﬁ] - %‘?%“ﬁ@ - gH 4%9. 2Struetprg 1] put 9i C A
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indol]-1'(2'H)-yl]acetic acid

An ice-cold solution of tert-butyl [5'-chloro-1-(5-chloro-2-fluorobenzyl)-2,2',5-

5  trioxospiro[imidazolidine-4,3'-indol]-1'(2'H)-yl]acetate (168.00 mg; 0.33 mmol) in DCM
(4.00 ml) was treated with trifluoroacetic acid (1.00 ml). After stirring for 4 hours the
reaction the solvents were evaporated. Toluene was added twice and evaporated to give the
titla compound as a beige solid in 67.5 % yield (96.1% purity by HPLC). MS(ESI'): 452.1;
MS(EST): 454.4

10 Examples 110-112:

Following the general methods as outlined in Example 109, the following compounds were

also prepared starting from the appropriate intermediates:
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Example 113: [5-chloro-1"-fluorobenzyl-2.5'-dioxospiro[indole-3.3'-

olidin

-1(2H)-

yl]acetic acid

An ice-cold

solution of

tert-butyl

[5-chloro-1'-(5-chloro-2-fluorobenzyl)-2,5'-

dioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetate, intermediate 33 (110 mg; 0.25 mmol)

in DCM (8.00 ml) was treated with trifluoroacetic acid (2.00 ml). Afier stirring at room

temperature for 4 h, the solvents were removed in vacuo. Toluene was added twice and

removed in vacuo to give the titla compound as a white solid in 95% yield (99.8% purity by
HPLC). MS(EST"): 358.3; MS(EST): 356.3
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Example 117: [5-chloro-1'-[(5-methyl-3-phenylisoxazol-4-yl)methyl]-2.2'-

dioxospiro[indole-3.3"-pvrrolidin]-1(2H)-vl]acetic acid
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internmediate 33 (110 ng; 0.25 mmvol) in DCM (8.00 m)
was treated with trifluoroacetic acid (2.00 m ). After
stirring at room tenperature for 4 h, the solvents
were renoved in vacuo. Toluene was added tw ce and
renmoved in vacuo to give thei2witla conpound as a white
solidin 95%yield (99.8% purity by HPLC). MS(ESI +):
358.3; MS(ESF): 356.3 WO 2006/ 125784 PCT/ EP2006/ 062545
-128- Exanples 114-116: Follow ng the general nmethods
as outlined in Exanple 113, e foll ow ng conpounds
were also prepared starting om the appropriate

i nternedi ate: Nanme HPLC purity Exanple Structure M5

|~ [5-chloro-1"-[(3 -nethyl 5-<phenylisoxazol - 4-
Dnethyl]-2,5 - ~~~ 466.3 (ESL 114

' oxospi ro[indol e-3, 3" - 94% 5 (ESI-)
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[5-chloro-1"-(2 uorobenzyl)-2k§>- a 0 403.2 (ESI+)

115 oxospiro[indole-3,3 - 91.50n

An ice-cold solution of tert-butyl [S-chloro-1'-[(5-methyl-3-phenylisoxazol-4-yl)methyl]-
2,2'-dioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetate, intermediate 42 (80.00 mg; 0.15
mmol) in DCM (8.00 ml) was treated with trifluoroacetic acid (2.00 ml). After stirring at
room temperature for 5 h, the solvents were removed in vacuo. Toluene was added twice
and removed in vacuo to give the titla compound as a white solid in 91% yield (96.3%
purity by HPLC). MS(ESI"): 466.3; MS(ESI): 464.4

Example 118: Preparation of a pharmaceutical formulation

The following formulation examples illustrate representative pharmaceutical compositions

according to the present invention being not restricted thereto.

Formulation 1 — Tablets

A spiro-indolinone of Formula (I) is admixed as a dry powder with a dry gelatin binder in
an approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a
lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active spiro-

indolinone compound per tablet) in a tablet press.

Formulation 2 — Capsules

A spiro-indolinone of Formula (I) is admixed as a dry powder with a starch diluent in an
approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of active

spiro-indolinone compound per capsule).

Formulation 3 — Liquid
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[5-chloro-1"-(5-chloro-2- Cl uorobenzyl)-2,5" - 700.

WA 3064278l +) 116 oxospiro[indol e-3,3" - HDJ 9BCBEP2006/062545

yrrolidin]-1(2H)- \\ 435.1 (ESI-) O I]acetic acid 5
Exanpl e 117:
[5-chloro-1"-[(5-nethyl -3-phenyl i soxazol -4-yl) et hyl | -
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Preparati on of a pharnmaceuti cal fornulatlon The
k A —flgblely ati on exanples illustrate
representat|veﬁpharnaceutlcaI conposi tions 10

@

A cpise-tidalinang af fferpula{Bris admixetes & drybpowidsr math a dry gelatin binder in
arneg‘ptp%)ﬁﬁ*lgtg ltqu%e?éhq ratio. A minor amount of magnesium stearate is added as a

lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of active spiro-

indolinone compound) in a tablet press.

Formulation 5 — Injection

A spiro-indolinone of Formula (I) is dissolved in a buffered sterile saline injectable aqueous

medium to a concentration of approximately 5 mg/ml.

BIOLOGICAL ASSAYS

Example 119: Construction of pCEP4-hCRTH2 mammalian expression vector

Human CRTH2 cDNA was amplified by PCR using a human urinary bladder cDNA library
as a template and specific primers containing HindIIl and BamHI restriction sites for
cloning into the pCEP4 vector (Invitrogen). The vector construction is described in detail in
Sawyer et al., Br. J. Pharmocol 2002, 137, 1163-72. The nucleotide sequence of the cloned
cDNA was identical the previously reported hCRTH2 sequence (Nagata et al, 1999, J.
Immunol. 162, 1278-1286).

Example 120: Establishment of a pCEP4-hCRTH?2-HEK 293 (EBNA) cell line

HEK?293 (EBNA) cells were transfected with the pCEP4-hCRTH2 construct using the
calcium phosphate technique. Cells were maintained in culture at 37°C in an atmosphere of
5% CO; in Dulbecco’s modified Eagle’s F12 medium (Invitrogen), containing 10% heat-

inactivated foetal calf serum (TerraCell International, Canada), 2mM Glutamine,
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Formul ati on 1- Tablets A spiro-indolinone of Fornula
(I') is adm xed as a dry powder with a dry gelatin

whemdaes7ssr  an approximate 1:2 weight ratio. APEI/RPI006/062545
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Example 122: Radioligand binding assay

The compounds of the present invention inhibit the binding of PGD2 to its receptor
CRTH2. The inhibitory activity can be investigated by a radioligand binding assay (Sawyer
et al., Br. J. Pharmocol 2002, 137, 1163-72). The radioligand binding assay was performed
at room temperature in binding buffer (10mM HEPES/KOH pH 7.4, 10mM MnCl,, with
proteasc inhibitor cocktail tablets), containing 1.5nM [’H]JPGD, (Amersham, 156
Cie/mmol), and 10ug of hCRTH2 HEK293 (EBNA) cell membrane protein in a final
volume of 100ul in 96 well plates (Coming, USA). Non-specific binding was determined in
the presence of 1puM PGD, (Cayman, USA). Competing spiro-indolinones were diluted in
dimethylsulphoxide so that the totale volume of dimethylsulfoxide was kept constant at 1%
dimethylsulphoxide (Me,SO) Serial dilutions of 100uM and 100 pm were prepared. 10 pl

each of these spiro-indolinone stock solutions were added. Incubation (60min at room
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25

Sawyer et al., Br. J. Pharnocol 2002, 137, 1163-72.
The nucl eoti de sequence of the cloned 20 cDNA was

WO dmatizosd t he previously reported hCRTH2 sequUBEIEP2006/062545

(Nagata et al, 1999, J. Imunol. 162, 1278-1286).
Exanpl e 120: Establishment of a pCEP4- hCRTH2- HEK293
(EBNA) |ine HEK293 (EBNA) cells were transfected with
t he pCEP4- hCRTH2 construct using the calcium
phosphate techni que. Cells wsre maintained in culture
at 37C in an atnosphere of 25 5% CO2 in Dul becco's
nodi fied Eagle's F12 nedium (I nvitrogen), containing
10% heat inactivated foetal calf serum (TerraCell

b R B iomBR B rof B it hitgn 8 Sy idrpidbie aric

Um:iﬁgémplatss (Wyhamaylc USA()! Filtetsrvogre m)a.shatlSt\mwwsthaﬁSOp} of Fas-HCI pH

04 W%@% g‘f ("?Sﬁ‘{}‘i\l\ffagib‘g I\M] B \?\%‘é Eﬁt%gﬁx&assr%%%g to 100pl of

lajuid Sikillation &&kaaﬁlé(ﬂlptlpﬁdsb Su , PERdin Blreel, USA) afd binding activity
menbr ane pr epar ation. e 121: Pr epar ation of

§Pﬁ1§mﬂewsﬂaﬂe@dlshmﬁle%?& aHERY Jiqreshia)scintillation
LERHN r e

A CRURE 900 T G B By vt

thewindingoE 8GBR2 tp KRSIFHEbyembrefthar HiYosal i ne  (PBS), cell s

were harvested in 10m of PBS containing 1mM EDTA,

(d ereneylif Srgtddroal,2 'S0 Gioxospirofindols-3i#'-pymeolidi]- HRH)-FhHaxtn acit

L W R A e TR e

4- ahabyltsoémmwz ESL{nokaiﬁn%Eﬁdol&—@ - ﬁsmlicﬁﬁ]el (E@iﬁ)lsdtaﬁnc aCId
Roche, Cermany) and incubated m.n

[§rcblones! @~ IB?ﬂlﬁWeﬂw@e%ﬂ éamxa%m@&n(l@isﬁﬂ -p)ﬁ@?lﬂwﬂeﬂ%l?-yllacetw
&N at 4C (800 p.s.i. for 30 mn), and centrifuged
at 500 x g for 10m n at 4C Pellet containing nuclei
Afdbewlyl-tHehloratd Bl 3 drigvaspire] irslo kr 2 epyanotidinilp@H ot Yontanowa scid

tri.f i t 4C 000, . l | et
(ot s fhoRiad £ AL Pt PR e e
[3-fthoraL iyl ERiEhox P&ty theth $lILo X S'erioRespirefasddld-B B L piriabidin]-1(2H)-
%ockt ai | tablets) using Dounce honpgeni zation and
Hlegtepeidy 1 quid nitrogen, and stored at -80C,
HH’;LIBS Aecro-2B3a9 L ek Spe[iRAJILB R AFsIAYN]- 'ﬁzﬁ{ﬁﬁwa%sac id

resent Tnvention inhibit the bin
4 -d —be@yfédblpt%? 2! Scmu;@splmﬁ@dohfﬁ hpwoydlabl@ﬁ)w)b@tamlb acid
i nvestigated by a radioligand binding assay (Sawer
20 et al., Br. J. Pharnocol 2002, 137, 1163-72). The
radi ol i gand bi ndi ng assay was perfornmed
Example 123: Determination of K; (Radioligand binding assay)

(-P

K; values were determined by equilibrium competition binding experiments against
[PHJPGD,. K; values were calculated from the formula below and represent the average of
at least three independent dose response experiments. The K; values give the ligand

concentrations necessary to inhibit 50% of the binding of [’H]JPGD, to CRTH2.

K;=ICs¢/(1+[Concentration of Ligand]/Kg)]



10

at room tenperature in binding buffer (10mMV HEPES/ KOH
pH 7.4, 10nM MhCl12, with protease inhibitor cocktai

WO 200barE¥4 contai ning 1. 5nM [ 3H] PGD2 (Amer shanpC/BB2006/062545

C e/mmol), and 10g of hCRTH2 HEK293 ( EBNA) cel
menbrane protein in a final volume of 1001 in 96 well
pl ates (Com ng, USA). Non-specific binding was
determined in 25 the presence of 1 gM PG2 (Caynan,
USA). Conpeting spiro-indolimenes were diluted in
di met hyl sul phoxi de so that the total e vol une of
di met hyl sul f oxi de was kept constant at 1%
di met hyl sul phoxi de (Me2SO) Serial dilutions of 100M
r
AR SR VS R AR R 96 it iaic BT 1R IRRC o 1004 according o
the abdpaet deseritie Oiliratiant ass@yo hA@oRCdEhtidb 6'Bmembranes and 3[H]PGD,, as
~-132 t era ur.

PCT/ EP2006/ 062545 t
A0 PR PR B AR B U e tlﬁ%la?“@%ﬁs;%?lﬁn Eeicrd above

Uni filter. plates (Watnman, US Filters were he

e PR T, ST R o (g BT HRE SOdy GRTH? at a

Joﬁéén%ﬁ&n wdﬂehw R CarldéP EnibRdinttéit fﬂhlats%[r% d@ﬁ/aﬁk}ééed% {he present
1001 of liquid scintillation cocktail (Optiphase

iBvgmeiominhibiFERKHA aEh nercentii@ian ofirtiuMi hod prgfeared embodintent, the spiro-

. det er m ned b count | radi ol i.gand usi_ng

l\ﬁg‘aﬂ‘%‘? W{ ‘g]P Br%%’tt VERHoMn ‘Fﬁﬂgﬁﬁﬁﬁyﬁt&ﬁ%@n g fg%) ﬁ@&

The follomnng representative conmpounds were tested

Ky Yalyes of seRresentatijie compRAnds) atsr shownin {lablerirHip cay bergetived that said

%

02)1 eﬁzﬁﬁcordm&}ooF%rmzulaz ()] sshE)\t;vF:? gx%grbl??agfi lltlon of the b1nd1ng of

RGBZthRTHZ(ZFD yl)acetlc acid

(1'-benzyl -5-fluoro-2,2",5" -trioxospiro[indol e-3, 3" -py
rrolidin]-1(2H)-yl)acetic acid 10

4-(1' -allyl-5-chloro-2,2",5 -trioxospiro[indole-3,3 -p

yrrolidin]-1(2H)-yl)butanoic acid
[5-chloro-1"-(2-nmethoxyethyl)-2,2",5 -trioxospiro[indo
le-3,3 -pyrrolidin]-1(2H) -yl ]acetic acid

4-(1' -benzyl -5-chloro-2,2',5" -trioxospiro[indole-3,3' -
pyrrolidin]-1(2H) -yl )butanoic acid

(1' - benzyl - 5- met hoxy-2,2"',5" -trioxospiro[indole-3,3 -p

yrrolidin]-1(2H) -yl )acetic acid 15
[5-fluoro-1'-[(2-methoxyet hoxy)nethyl]-2,2",5 -trioxos
piro[indole-3,3 -pyrrolidin]-1(2H) - yl]acetic acid

4-(1' -allyl-5-fluoro-2,2",5 -trioxospiro[indole-3,3 -p

yrrolidin]-I (2H)-yl)butanoic acid

4-(1' -benzyl -5-fluoro-2,2"',5" -trioxospiro[indole-3,3' -
pyrrolidin]-1(2H) -yl )butanoic acid 20 Exanple 123:

Determ nation of K; (Radioligand binding assay) K

val ues were determ ned by equilibriumconpetition

bi ndi ng experinments agai nst



[3H PAD2. Ki values were calculated fromthe fornula
bel ow and represent the average of at |east three

wo pbepziTeent dose response experinments. The Ki PUBREP®S6/062545
give the ligand concentrations necessary to inhibit
50% of the binding of [3H PG2 to CRTH2. 25 Ki
| C50/ (1+[ Concentration of Ligand]/Kd)] WO 2006/ 125784

PCT/ EP2006/ 062545

-133 Al experinments were perf

or ned

in 96 well plates, in a finai34vol unme of | 001 according
to the above described filtration assay. The
concentration of nenbranes and 3 [H PG2, as well as

the positive and negative controls were identical

the conditi ons descri bed above.

I n one enbodi nen

to
t,

Tae bpiro derivatives of the present invention i nhi bi t

CRTi_IIZ d.l bUIIbCIIlI d.ll UTI UI \J.UIVI I I' d.IIUlIIUI
Munéh/b, the spiro deri vaiemes of t he pr esent K; (nM)
Avert-or—Ri-Ei—CRHH2—at—a—€ - —<+—M—tn
a preferred SR8 Fﬁ?'met??i]efgzhmo‘i# F’ﬁ%gg the 39
present |nv 0 IH} 1621 P'Wla n_of
<0.1 M Ki B%F@@@ B y-epresefqunqlipe?-conpounds ar e
Shown3i n TablreetyDspirolsuielasds dariolidtnll G- Wicetic 93
conpounds apedrding to Formula (1) showed a
si gni I'I cant [5-oidoto-1'{(dryafobedry])l, 2iSi-mpxodpirolifdd&D2 t o 9
CRTH2. WD 2P(36pr28ided)- RU-APR064462545 -134- Table f
Conpound NOj5-BiR- 1443 chlvkoberzyl)-2,2', 5‘-tr10xos 1ro[1ndole- 7
[ 5- chPor o- 134f 1g§*rr61ﬁﬁ£]>/1l(zﬁ) §r]£éat1@§&h yIymet hyl 1-[2, 2'
5—==39—r10o (3 4 .
[ naobe-3, o B TR o |
LUV'”U'Vf_ =chl, 0- g@}" :
I9r3re th : stgl p%erlltog(il%enzg)s%:g[l 1? Zrigl-rl)yq'}oql]mn%(l%{l?[) yl]gceti f48
[5-chl oro- 15’1]@“4?116%iﬁobenzvl )-2,2' .5 -tri oxospirolli ndol
e- 89 3, 3' [Dyhlprst1'd?.Ajdilndee4) Avhenzedienind-vdmphyb-
[ 5- cHior o- 1., 3-tobkaspisblémioyd-3,3 py2rofigin- (AIHx0kgetico] | ndl3
|l e- 73 3, 3faeigyrrolidin]-1(2H) -yl] acetic acid 6
[ 5- chl or o- 1[5-CBo-2R'iriuxobiepyyidin-2; 2' , 5" - 100
17 ylmethyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic 170
acid
[5-chloro-2,2',5-trioxo-1'"-{[5-(trifluoromethyl)-2-
18 furyllmethyl} spiro[indole-3,3"-pyrrolidin]-1(2H)- 270
yllacetic acid
23 [5-chloro-2,2',5'-trioxo-1'-(2-phenylethyl)spiro[indole- 267
3,3"-pyrrolidin]-1(2H)-yl]acetic acid
24 [5-chloro-1'-(imidazo[ 1,2-a]pyridin-2-ylmethyl)-2,2',5'- 705
trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic acid
25 [5-chloro-2,2',5-trioxo-1"-[(2E)-3-phenylprop-2-en-1- 768
yl]spiro[indole-3,3'-pyrrolidin]-1(2H)-yl Jacetic acid
28 [5-chloro-1'-(2-ethoxyethyl)-2,2',5'-trioxospiro[ indole- 1031
3,3"-pyrrolidin]-1(2H)-yl]acetic acid
29 [1'-[2-(benzyloxy)ethyl]]-5-chloro-2,2',5'- 1129
trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic acid
32 [5-chloro-1'-[(1-methyl-1H-imidazol-2-yl)methyl]-2,2',5'- 1817
trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic acid
4-[5-chloro-2,2',5'-trioxo-1'-[4-
35 (trifluoromethyl)benzyl]spiro[indole-3,3'-pyrrolidin]- 681
1(2H)-yl]butanoic acid




rioxospiro [indole-3,3 -pyrrolidin]-1(2H)-yl]acetic

acid [5-ch

whewesyienzy

1] acetic ac

benzodi oxi n-
, 5" -trioxospiro[indole-3, 3
(2H) -yl ]acetic 213

12'

| oro-2,2'
| )spiro[indole-3,3
id [5-chloro-1'"-(2,3-di hydro-1, 4
2-ylmethyl) 16

, ' -trioxo-1'-(3 10

-pyrrolidin]-I
acid

- pyrrolidin] - 1(2¢h/EPDIB062545

[5-chloro-2,2",5 -trioxo-1"-033pyridin-2- 17
| met hyl )spiro[indole-3,3 -pyrrolidin]-1(2H)-yl]acetic
170 acid [5-chloro-2,2",5 -trioxo-1'- {
[ 5- (trlfluoronethyl) 2 18 fflryfInEthyII
sprrof T dot =3, 3 =pyrrottdrm=(2H~=—270—tj=acetiT
Lompoagd No. Name K; (nM)
L:J'blll Ot u-4[§ hloro ,|(2 :I -yégz& ,| d et ||y| )DIJI rofirdor
i) éeéﬁwéma i e R G
8 pyri d[Fretogr pthoxy-3,5 ‘Emﬁthywndﬁnr?oxospl rlo
[ i nd Se- 3, 35’1) ?thr?l idnrio xpspitplipdqled Si-pyrreliding- 25 510
[5-chl oro-2)1@ )aﬂk@mnuwull - [ (2E) - 3- phenyl pr op- 2-len- 1-
768 spi r pj-cildw- B G, Gdichlpropytidohi-Jryhbéthidl-23' Pacet i ¢ 12
acid 78 trioxospiro[indole-3,3-pyrrolidin]-1(2H)-yl]acetic acid
[ 5- chj_or o- 1[5-CRloRt N2S-idxwl1)(2 thdenyimethyl)piOERIdIA] || ndol
e- 1091 3, §3J %Jlmlﬁ]dll(@ﬂ{ }ﬂé‘,@,c yélgh acetic aci d 29 75
[T 2= (e 3V4-J;h ot i .
1 oxd¥pi ro gL %11\5 PR hc%r @ﬁ§ ézﬂi agetfc 101
rE. {[2-(3- 0 ) '
[ 5 Chg,gr o g' E%%‘g,‘fe ﬁé-uﬁﬁiﬁfﬁggﬂeé ﬁroh 11%/I I-2.2 "6
[| ndol e-3 ’21(2rH)r)fl]§F¢t¥ﬁaﬁ1d 1(2H)-yllacetic acid -[ |5
- chl gpf- 2, p5- ghlgro_ ¥ KZ-@ggmbgnzyﬁ)AZ H5'-trioxospiro[indole- 24
t ri f [ uor onmeBRypyedidinit 1(2H)-ylddoctidadié- 3, 3' - pyrrolidin]-
681 1(2H) - y3'{chlorahb-chlved-B-Mbrobokkyl 125 584
PCT/ E0%006/ Rckodiro[indidaxolidine-4,3-indol]-1'(2'H)-yl]acetic 16
acid
[5'-chloro-1-[(5-methyl-3-phenylisoxazol-4-yl)methyl]-
106 2,2'.5-trioxospiro[imidazolidine-4,3'-indol]-1'(2'H)- 1120
yllacetic acid
107 (1-benzyl-5'-chloro-2,2',5-trioxospiro[imidazolidine-4,3'- 300
indol]-1'(2'H)-yl)acetic acid
[5'-chloro-1-(2-fluorobenzyl)-2,2',5-
108 trioxospiro[imidazolidine-4,3'-indol]-1'(2'H)-yl]acetic 4.8
acid
109 (3R)-[5-chloro-1'-(2-fluorobenzyl)-2,2',5'- 28
trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic acid
110 (3S)-[5-chloro-1'-(2-fluorobenzyl)-2,2',5'- 8.4
trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic acid )
111 (3S)-[5-chloro-1'-(2-fluoro-5-chlorobenzyl)-2,2',5'- 470
trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic acid
112 (3R)-[5-chloro-1'-(2-fluoro-5-chlorobenzyl)-2,2',5'- 150
trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic acid
113 (1'-benzyl-5-chloro-2,5'-dioxospiro[indole-3,3'- 630
pyrrolidin]-1(2H)-yl)acetic acid
114 [5-chloro-1'-[(3-methyl-5-phenylisoxazol-4-yl)methyl]- 34

2.,5'-dioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic
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Compound No. Nanme KZ (nM) 54
[5-chloro-1'-(2-nethoxybenzyl)-2,2',5 - 153

WO e@x0384 0 [i ndol e-3, 3" -pyrrolidin]-1(2H) -yl ]| BCEEPI06/062545
acid [5-chloro-1"-[(4-nmethoxy-3, 5-dinethylpyridin-2
75
Dnethyl]-2,2",5 -trioxospiro[indol e-3,3 -pyrrolidin]-
510 1(2H)-yl]acetic acid 76
[5-chloro-1"-[(4, 6-di chl oropwsidi n-3-yl)nethyl]-2,2",5
"- 12 rioxospiro
[indole-3,3 -pyrrolidin]-1(2H)-yl]acetic acid 77
[5 chl or o- 2, 2' 5'-trioxo-1"- (2 thlenylnethyl)splro[lnd

ote=75 3, B —=pyrrotrdim=1(2H) =y —=acettcacrd—78

K@nahuadbbl - [ (3, 4- di net hoxyPygmiedi n- 2-yl ) net hyl ] -2, (M)

J = J.UJ. 1 )\ DIJI (LY
[indol e-3,3 -pyrrolldln] 1(2H) -yl ] acetic acid
[B-chloro-1! - f? (3-chlorophenvyl)-1 3-thiazol - 103

1] eyl } - 2[%ch19r0 1 1SR OBFR i 22l hiexospisolinggierb3i [di 1] 140
6 1( g?'_b - y| paaelidiel- HeHyryhapetic acid

[5-CE£€YO- [5-¢iRlofo- Ug5-oblonediluo@benzyh-2,5's i oxospi r o[ i ndg,
| e- , 3diogxyspio| indoleB;3L-p2irdlidih ]} 1 (AHPyI]acetic acld
[5"-chloro- | -(5-chloro-2-tluorobenzyl)-2,2",5 105
Eria@pRs134: P°S]GTPYS binding assay

[imdazolidine-4,3 -indolJ-1'(2'"H)-yl]acetic 16 acid

The 35@%?15\95 as'say héRuf® ttllﬂl)’llncéase in guanine nucleotide exchange at G-proteins
-phenyli soxazdl -4-yl)nmeth g

in2el] membirancs gpsuliwfg mord agoxhsthGM biidingrid (JRTH2. (TAisHrocess can be

o3t 55 Bt e mepbrpes g DTSRI wit
GDP 38 P°S JiEhE; ai-ra(d?olﬂ)«a‘lét’iI hpdi6lykig-réidisht abalogde! SFGFP (see, Harrison
-(2- fluorobenz%ﬂ )-2,2', 108 rioxospiro

e[tuaﬂn dafgobaiencae 74, 489- 5%0’40})3) 'The additiqn) el atspro-andplingpg gpsults in

i X%@p?{r{%}l? g rﬂfhe]ﬂ}. ag.%ihg%lﬂrf% Fpﬁaﬁ-ﬁé{ ﬁ‘?@’ﬂ%’ vyﬁcg cc:ér?be monitered as

ialzibdion of the stimulation of GTP/GDP exchange.

Assay conditions were identical to conditions of radioligand binding assay as described in
Example 21. The [**S]GTPYS binding assay was performed at 30°C with gentle agitation in
96-well scintillating white polystyrene plates (Perkin Elmer, USA), in a final volume of
200ul, containing 2% of dimethylsulphoxide (Me2SO). The spiro derivatives were
incubated in 20mM HEPES/KOH pH 74, 10mM MgCl,, 10pg/ml Saponin, 3uM GDP,
150mM NaCl containing 10pg of membranes expressing the hCRTH2 receptor
(Euroscreen, Belgium) for 10 min. Non-specific binding was determined in the presence of
10uM of GTPYS. Samples were incubated for 30 min in the presence of increasing
concentrations of PGD, for the determination of agonist activity, or with 80nM of PGD, for
determination of antagonist activity, respectively. 0.15nM of [*S]GTPYS were
subsequently added to each sample and after incubation of 30min reactions were stopped
by centrifugation at 1000 x g, at 4°C for 10 min. Supernatant was removed and [*>S]GTPYS

binding was determined using a 1450 Micro-beta scintillation counter. Data were analysed
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110 3S)-[5-chloro-1"-(2-fluorobenzyl)-2,2",5 - 8 4
rioxospiro [indole-3,3 -pyrrolidin]-1(2H)-yl]acetic

waeood/135784 PCT/EP2006/062545

3S)-[5-chloro-1"-(2-fluoro-5-chl orobenzyl)-2,2",5"-
470 rioxospiro

[indole-3,3 -pyrrolidin]-1(2H)-yl]acetic acid 112
3R)-[5-chloro-1"-(2-fluoro-5-chl orobenzyl)-2,2",5"-
150 rioxospiro -137-

[indole-3,3 -pyrrolidin]-1(2H)-yl]acetic acid 113
1' - benzyl -5-chl oro-2,5' -di oxospi ro[indole-3,3 - 630
yrrolidin]-1(2H)-yl)acetic acid 114

L%ﬁl}o B850 &raphP st SHLIHE e PR ek VSR Thé dUe ARAGH df the 1C50
valiles di.oxthe pinronf nelwbwrd (@ ackhigver 5% dnkibitiog 2H) bigdihadit i) were

H\ggqég%{n(%%% gg / = 91913(,51/ ?uznslg' gf 100uJI accordclgg%) ﬂlr(]adab’(\)@é described

filbratedtl &4s8y. Il he( &nﬁéﬂiﬁh@b&ﬂ Zdnbrands’ andi radiosdlive Aigand@lodsewdll as the
3'- 140 wyrrolidin]-1(2H) (éé’acetlc acid 116
Rositiyp| Bidonagalivs - coRirels oworer jdeayietbelnz i) condifions pgsed and  described

AbB¥a5Rh |1Q§I?Me12°3 3'-pyrrolidin]-1(2H) -yl ]Jacetic acid
Exanpl e 124: [355] GIPyS bi ndi ng assay The [35S] GTPyS

uditt ?%ﬁ %@n&ﬂ@e b&ﬁﬁ(ﬁﬁﬁ? atler%hg%ng Eﬂb He1BYC 1&3h 'b? %eméed that said

exc ange a roterns 1n cel ranes, resu
o‘onmwunrg;omceltdu(g:’(a)mrrmﬂm di) shotved @RSigtii ficanin |11$hlp1non ad ghe dimding of

ﬁgla gﬁﬁ#myd in vitro by incubating cell nenbranes

C % G proteins and CRTH2 with 5 GDP and

'éﬂi’is GIPyS, a radi ol abel ed, hydrolysis-resistant
fbgue of GTP (see, Harrison et al., Life Sciences

74, F8Y- 208 2003). —The aqdi [T o of 3 splro hdol none
Compousd Ng. bi nding to CRTH2Nam& thus in an inhi bi t ifeaM)

Of —=agonT St —Ql‘ﬂpf%gl [% Pf‘@-tﬂifz TS rﬁ‘%%é%'
in]=1

i nhi bltion Eﬁ ﬁlhg'ﬂé 9&0& P ggéiage. 198
l_\ssay Ccndl [ v M 1 IJdU 1 Al ‘IIUI L9} UIID UI
radi o2i gand 50\1?1870% Nﬂs‘%ﬁ‘](ﬁg 1212@ anpl e 80

21 The [QR&TQ*PEB}@ o DYl ]F‘Pﬁtlf-‘rﬂﬂl atl 30C

with gentl e[ aghlpErd.dw {ripxods(quinqlingZ:i nt i | | ating white
pol ys#yr eneypmethxdispirelindelan3 BrmerolidinbA{2H)yllagetid ngl 200

vol ume of REA1, containi ng 2% of di net hyl sul phoxli de

( I\/EZSP) . ThigS-stidbros] 'déciarmbensgh- A& Sktrioxospiro[ indole-

3,3"-pyrrolidin]-1(2H)-yl]acetic acid 305

[5-chloro-1'-(3-chlorobenzyl)-2,2",5'-trioxospiro[indole-

S 3 3'pyrrolidin]-1(2H)-ylJacetic acid

90

[5-chloro-2,2',5"-trioxo-1'-(3-
10 phenoxybenzyl)spiro[indole-3,3'"-pyrrolidin]-1(2H)- 95
yllacetic acid

[5-chloro-1'-(2,3-dihydro-1,4-benzodioxin-2-ylmethyl)-
16 2,2'.5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-ylJacetic 370
acid

[5-chloro-2,2',5'-trioxo-1"-(pyridin-2-
17 ylmethyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic 980
acid

[5-chloro-2,2',5-trioxo-1'"-{[5-(trifluoromethyl)-2-
18 furylJmethyl} spiro[indole-3,3'-pyrrolidin]-1(2H)- 420

yllacetic acid
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i ncubated in 20mMM HEPES/ KOH pH 7.4, 10mM MyCl2, 10g/ m
Saponin, 3M GDP, 150mM Nad containing 10g of

woreovbnz1e@s expressi ng the hCRTH2 receptor 15 PCT/EP2006/062545

(Euroscreen, Belgium for 10 min. Non-specific binding
was determned in the presence of 10M of GIPyS.

Sanpl es were incubated for 30 mn in the presence of

i ncreasing concentrations of PG2 for the

determ nati on of agonist actidgity, or with 80nM of
PGD2 for determ nation of antagonist activity,
respectively. 0.15nM of [35S] GTPyS were subsequently
added to each sarrpl e and after incubation of 30m n

IUdbti Ol Wl © blU[J[JUU LU Uy LUllllllugdll OIT—at % U
t!yzomunﬁ\’bor 10 min. SupernaName was renpved and Ki(nM)

[353] @PyS |I|1U| L ﬁt ALY Uh” ﬂsz u
M cr dreébet a P F‘zgl oﬁ o (fﬂ:yn % %@ ylsed 1300
WD 2006/ 17:%"&0 11adolg é-@xraraﬁ i é‘?e‘iﬁ a‘“a sl

(GraEhPad SE:?‘F]%ﬁ‘fOel' {[4163-chderophsrrdol . 3-tidaep HThe
det ed® nat i pHmetyEH22 |58 xogniro)a: °]€T3;%PYFﬂ]édla]munt 46
necessary t p(2ADnillageticsed | nhi biti on of binding (iln M)

ver e g per f of yreldoionl '45-finetdbeplyyt 53,5 trivxespfifofiatiolo-ol ume ;o
of | O accppdpyreolidingt HeHppliaceticiesidr i bed filtrat|i on

assay._ The EnB&EML-5'ahlc26-20,5 BsHYsHiRs fnidRtolidme40RClt | ve 7

li gai?ﬂ S WRiol]- p@H)hﬁ a@et&%i& ive and negative

COMtTot S Were 1 denti (..dl to the conditions used and

descri bed aboveExanples 122 and 123. 1C50 val ues of
representative conpounds are shown in Table 2. It can
Exampde 125 HSmedetai d conpounds according to Fornmul a

(1) showed a significant inhibition of the binding of
Pel2ntact IGRTRNsithaty Tadredcdh orspd toneiaNate thlaﬁreramut(cmﬁﬁcacx of spiro

L{Qenvativgg on s?&glx%lilﬂwr %1313( me:!iia%edt Al Zohls 4'1'1¥e| 1)an§ lvx]eilzés%,'blished for

dhiafag@tigat dn30f &Mﬁ}ﬁdﬁhﬂ dbn Herb{a?didgivdl] ia@htichs Ailedpsdriasis and allergic
[ 5-chl oro-1' Pgé - di chl orobenzyb‘%-Z 2' .5 -.80 L
qon@szbé%maatlﬁ[ 8t @- 4 Fap Med- (1887 dOMHT12% (1906). J4 inxelues @ sensitization

i S LBt e o o G S eaepyege) Thi

regydts inckin inflammation with formatlon of edema and cellular 1nﬁ1trates in the skin.
'{‘he e%hl 258 l])'e m{aasur nyoct%,%ﬂélyat )Lhezch%,llenged tsfte': 2%5P51h nllcegdlolravenous

or oral administration with 10% Labrasol as vehicle of the compounds of the invention 30

min before challenge with DNFB results in a decrease of the swelling and therefore reduces
inflammation in the skin compared to positive controls treated with vehicle only before
challenge with the antigen. Negative control mice are not sensitized, but challenged with
DNFB, therefore no T cell dependent inflammation occurs and no edema is formed. Balb/c
mice were obtained from CharlesRiver (Calcco, Italy). Animals were housed in a
conventional animal facility. Treatment started at an average age of 8 - 12 weeks. DNFB

(2,4-dinitrofluorbenzene) was purchased from Sigma-Aldrich (St.Louis, MO USA).
Sensitization and challenge of CHS by DNFB

Mice were sensitized and challenged to elicit CHS to DNFB. The sensitization phase was

followed by a challenge phase. DNFB was diluted in acetone/olive oil (4/1) immediately
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3,3 -pyrrolidin]-1(2H) -yl] acetic acid 5
[5-chloro-1"-(3-chl orobenzyl)-2,2',5" -trioxospiro[indo
WO 2006985788, 3' - pyrrolidin]-1(2H)-yl] acetic aci BCT/EP2006/062545

[5-chloro-2,2",5 -trioxo-1"-(3- 10

henoxybenzyl )spiro[indol e-3, 3" -pyrrolidin]-1(2H) - 95
1] acetic acid [5-chloro-1"-(2, 3-di hydro-1, 4
benzodi oxi n-2-yl net hyl) 16

, 2", 5" -trioxospiro[indol e-3;89-pyrrolidin]-I
(2H) -yl ]Jacetic 370 acid

[5-chloro-2,2",5 -trioxo-1"-(pyridin-2- 17

| met hyl ) spiro[indole-3,3 -pyrrolidin]-1(2H)-yl]acetic

q%ioqf t ?ﬁ? c% ?VS%J( ﬁ%}ﬁ%‘%"fgm]? fbﬁ';#ﬁl%'rét %Syé]] of 0.5%DNFB solution onto

tEPbla9bd deighlaskih. Biverdays Bldrdi it 3 R29-DNEB wekd ap;ﬂiea@nto both sides
acid WO 2006/ 125784 PCT/ EP2006/ 062545 - 138 Conpound
qlidhe Nghteeagchalionge). Fgr thickness was monitored on day 6 (1 day after challenge)

Js_ﬁlg%%agiber Q\/hh[t&éb @/hﬂfnc ﬂlll% Y Ex!vahﬂg way bdi1BRADBY hd ((%n 2l'5)1§ght ear -

0X0S
(Tn+icholed- GrB' erelnoﬂ"n cind] T3 (2pfesonk |vabees i of eari hickness at day n of

’F?%é?ﬂfﬂ%fané diy 5 gideip Hpliudt PRPRINGYe- 3.3 pyrrol i din -

]é‘chlﬂg)BF% ‘}épl %tiV%&S%‘Bg\’f?glafe givepbelow, i oy ospiro[i ndo
e BRSSP f@%ﬂeﬁ\\( .o 89 TP bseisil Tieon s Bansar Bt 40%.
unéHQS gaéﬂ’%tfatwyﬁé el L@%@S%Eﬁ?@@{% e guelling of 55%

to eval uate the therapeutic efficacy of spiro
LRI O\, LL..n_-.'I'(d P GLA Sueid un.‘ AKX CAIH NHGC T Cel | S.

The nodel is well established for ) )
This test is described in Takeshita et al. (2004). Balb/c mice (Elevage Janvier) (8 week old)

received an intradermal injection of DK-PGD; (10 pg in 30 pl) on their shaved backs and
an intravenous injection of Evans blue solution (25 mg/kg) 30 min after administration of
the test molecules (spiro derivative). Ninety minutes after the challenge, the animals were
sacrificed. The skin of the back was removed and blood was sampled. The extravasated dye
(punch diameter: 5 mm) was extracted by 0.2 ml of formamide and was quantified by
fluorescence (E1: 585 nm, E2: 660 nm). The Evans Blue extravasation ratio was expressed

as the following: skin/serum X 1000.

Inhibition percentages of vascular leakage for representative compounds (at a dose of 30

mg/kg) are shown in Table 3.
Table 3
Compound No. Inhibition (%)
83 77
105 60
109 38




5 characterization of conpound for dernatol ogical
i ndications |ike psoriasis and allergic contact

waleoorari7sd s (Xu et al. J Exp Med. 183, 1001- 12PCT/BPRN6/062545

It involves a sensitization phase and a subsequent
chal l enge wth an anti gen (DNFB
2,4-dinitrofluorbenzene). This results in skin
inflanmmation with formati on of ederma and cel | ul ar
infiltrates in the skin. Theoedena can be neasured by
caliper at the challenged site (ear of the mce).
Intravenous 10 or oral admnistration with 10%
Labrasol as vehicle of the conpounds of the invention
nmbeforg chattenge—wtty DNFB results in a
e@ﬂmdd%the shwbibiiony(%nd |t her ef ore reduces
Haftamratton—+m—the—skin—conpjared to positive controls
treatddiwi th vehicle @nly before challenge with the
lant | gen I\Ipnaf Lve control mc are not sensiti zed’ but
challqﬂged wi t|h DNFR;1 t herefjore no T cell dependent
inflammtion dccurs and no edema is fornmed. Bal b/c 15
mce ig4e obt gi ned frgm CharllesRi ver (Calcco, Italy).
Ani mal's"were Housed in a conyventional anim
faciTity. Tredtnent started &t an average age of 8 -
12 wedld. DNFH (2,4fﬁ1nitrofluorbenzene) was
purchasedfronrSigma=-Ardricit|( St. Loui s, MO USA).
Sensi tlil2at i on |and cha#ld enge of CHS by DNFB M ce were
sens+tzed—ang—<chalenged—+oe—elicit CHS to DNFB. The
sensi tlitgat i on |phase v|ls 20 fpl |l owed by a chal |l enge
phase DNFR s diluted in acletone/olive oil (4/1)
i medi atel y WD 2006/ 125784 PCT/ EP2006/ 062545 - 139
before use. Mce were sensitized to DNFB by applying

RerprRGCR 133PNFB sol ution onto the shaved dorsal
Skin. Five days later, 10 | of 0.2% DNFB were applied

t chal | enge Ear
%hgﬁﬁ%gs Og@qﬁﬁ ) ﬁj or e@ %dﬁgg? 9219((1 day af? e)r

I g eod | Ahi .
B R Bar ﬁa’;%a‘i HoBElor %ﬁ%ﬁfﬁlﬁ%&ﬂ iy od |35, Abingdon:
Klaclewicdd]) Soddrice.€30) , wherein Tn and T5 represent val ues
of ear thickness at day n of investigation and day 5
Ipdrtison dtal.oed) EngSicncespedgy9-geg y. Results for two
representative conmpounds are given bel ow. Conpound 83
Hiedl &t £l @008) 1 ©xp. Med63y06%Q61 po) caused a reduction in
ear swelling of 40% Conpound 105 (adm nistration of
oS iSBY #1982 ). BabeRl 129F Bggction in ear swelling of
55% 10 Exanple 126: Mbdel of DK- PGD2-i nduced

MaSEKai all @.@b@ﬁshéﬂ&e DREe0Tfbg1t est is described in
Takeshita et al. (2004). Balb/c mice (El evage Janvi er)

10 Ig%aﬁee@& 9dp) J. rh%ﬁﬁhé{ﬁ%ﬁriz%lﬁéz?@er mal injection of

15

PGED2 (10 gg in 30 1) on their shaved backs and
Sawyer et al. (2002) Br. J. Pharmacol. 137, 1163-1172

Takeshita et al (2004) International Immunol, 16, 947-959.
Woodward et al. (1990) Invest. Ophthalomol Vis. Sci. 31, 138-146
Woodward et al. (1993) Eur. J. Pharmacol. 230, 327-333

Xu et al. (1996) J Exp Med. 183, 1001-12



an intravenous injection of Evans blue solution (25
nmg/ kg) 30 mn after admnistration of the test
woredoeard7es (spiro derivative). N nety m nutes BET/EP20061662545
chal I enge, the aninmals were 15 sacrificed. The skin of
t he back was renoved and bl ood was sanpl ed. The
extravasated dye (punch dianeter: 5 nm was extracted
by 0.2 m of formam de and was quantified by
fluorescence (El: 585 nm E2141660 nm. The Evans Bl ue
extravasation rati o was expressed as the follow ng:
ski n/ serum X 1000. Inhibition percentages of vascul ar
| eakage for representative conpounds (at a dose of 30

@d%{d@bzare shown in Table 3. Table 3 Conpound No.
nhibition (% 83 77 105 60 109 38 WD 2006/ 125784

?E}%g /062545 - 140 Conpound No. Inhibition (%
‘??1%4 ??2 61 113 55 114 44 115 45 116 51
\gﬁ:&%u ST Cosm et al. (2000) Eur. J. Immunol.

) -2979 Bush, R K, Georgitis J.W, Handbook of

t rhinitis. 1st ed. (1997), Abingdon: 5
a%%gg&i ence. 270 Harrison et al.(2003) Life

W@ég 4, 489-508 Hirai et al. (2001) J Exp. Med.
) 7261 Lewis et al. (198_2) J. I mmunol . 129,
&820a/1d\é%5§uoka et al. (2000) Science 287, 2013-2017
WO 04/108717

WO 05/102338
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10 Nagata et al. (1999) J. Inmunol. 162, 1278-1286
Sawyer et al. (2002) Br. J. Pharmacol. 137, 1163-1172
wadavedati7zsea et al (2004) International | munol , PABEP2006/062545
947-959. Whodward et al. (1990) Invest. Ophthal onol
Vis. Sci. 31, 138-146 Wodward et al. (1993) Eur. J.
Pharmacol . 230, 327-333 15 Xu et al. (1996) J Exp Med.
183, 1001-12 WD 2006/ 125784 PCT/ EP2006/ 062545 - 141
WD 04/106302 WD 04/096777 -M®-04/035543 WD 04/ 032848
5 WD 05/007094 WO 04/108692 WD 04/108717 WO
05/ 102338 WD 2006/ 125784 PCT/ EP2006/ 062545 -142-
CLAIMS 1. A conpound according to Formula (1') R2
NYYI!l [RIlm/Z N3 Rwerein 5 Rl is selected
CLAMS he group consisting of hydrogen, Cl-Cs-alkyl,
Cl- C6- al koxy, hal o-Cl-C6-al kyl, hal o- Cl- C6- al koxy,
hal dyeempanng jacconding tot aroata/(l*)

Ry

N~y

(1)

wherein

R' is selected from the group consisting of hydrogen, C;-Ce-alkyl, Ci-Cg-alkoxy,
halo-C-C¢-alkyl, halo-C;-C¢-alkoxy, halogen, aryl and heteroaryl;

m is an integer selected from 0, 1, 2, 3 or 4;

R? is either Cs-Ce-alkyl or A; wherein

A is selected from the group consisting of A1, A2, A3, A4, A5 and A6:

R,

< (CH)n—R*  =—(CH)n—R* =(CH,)n—0—R*

A1 A2 A3
0
“Floftr  ~Hhofhor —wnlx
A4 A5 A6

with each n being an integer independently selected from 1, 2, 3 or 4; wherein

R* is selected from the group consisting of C»-Cs alkyl, C»-Cs alkenyl, Ci-Cs-
cycloalkyl, C3-Cs-heterocycloalkyl, aryl and heteroaryl;

cach R* may optionally be substituted independently with one or more groups R;
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mis an integer selected fromO, 1, 2, 3 or 4, R21is
ei ther C3-C6-alkyl or A, wherein Ais selected from

wo bmegeosp consisting of A, A2, A3, A4, A5 anpPCHBP2006062545

-(CH2)n-R4 -(CHn-R4 F(CH2)h-OR4 Al A2 A3 O --~-OR4
[ InOL Jn OR4 (CH2)nR4 10 A4 A5 A6 with each n

bei ng an integer independently selected from1, 2, 3
or 4; wherein R4 is selected fromthe group consisting
of C2-C6 al kyl, C2-C6 al kenyl43-C3-C8- cycl oal kyl,

C3- C8- heterocycl oal kyl, aryl and heteroaryl; each R4
may optionally be substituted i ndependently with one
or nore groups R6; WO 2006/ 125784 PCT/ EP2006/ 062545

Ty R

ar y|alk0a5’9dfb€@1'1 Cﬁl‘yhl syl | Ch@t—elkylar dterognyhssubistitued or unsubstituted

&o° B8R Eyno ELO mutatiol, B bhhgroovdalhgirboms, ovano,

Cyaflﬁlogel’ﬂ ahog@teRy, Bitio)X3mindtarbshyl, aaa:ymﬁmbbmw,, sulfoxy, sulfonyl,
acylam no, nitro, sulfoxy, sulfon 5 sul fonyl am ne,
am HeHemAasmine, apiRosuHpR &Em@sca&@lky R7 is either
hydragen or Cl-C6-alkyl; R3 is B, wherein Bis: F
(CHZB s et bydipgan of GyeGoridksdn i nt eger | ndependent | y
selegted from1, 2, 3 or 4; wherein R5 is carboxy; X
i s &tinBrwimginor NH, each VY is i ndependently either
C(O or CH2; and Zis either C(O or CHR7; 15 as well
as iB#:geonetrical isoners, optically active forns as
enanti oners,

=< (CH,)n—R®

with n being an integer independently selected from 1, 2, 3 or 4; wherein
R’ is carboxy;

X is either CH; or NH;

each Y is independently either C(O) or CH,; and

Z is either C(O) or CHR;

as well as its geometrical isomers, optically active forms as enantiomers,

diastereomers, its racemate forms, or pharmaceutically acceptable salts thereof.

2. The compounds according to claim 1, wherein R' is either halogen or halo-C;-Cg-

alkoxy.

3.  The compound according to claim 2, wherein R' is halogen and m is cither 1 or 2.
4.  The compound according to any one of claims 1 to 3, wherein R*is A1, and n is 1.
5. The compound according to any one of claims 1 to 4, wherein X is CH.

6.  The compound according to any one of claims 1 to 4, wherein X is NH.

7.  The compound according to any one of claims 1 to 6, wherein Z is C(O).
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di astereoners, its racemate fornms, or pharmaceutically
acceptable salts thereof. 2. The conpounds accordi ng

wo eooeh1z8788 1, wherein RL is either hal ogen or PCT/EP2006/062545

hal o- C1- C6- al koxy. 3. The conpound according to claim
2, wherein R1L is halogen and mis either 1 or 2. 20
4. The conpound according to any one of clains 1 to 3,
wherein R is Al, and nis 1. 5. The conpound
according to any one of claim-1to 4, wherein X is

CH. 6. The compound according to any one of clains 1
to 4, wherein Xis NH 7. The conpound according to
any one of claims 1 to 6, wherein Zis C(O. W

00 B2R09 8 A conpound
8gel g%t %&ér ofgngétﬁlg ar o%%%%i’gﬁog%lftﬁh Abf :
[5-chloro-1'"-[(2-nethyl -1, 3-thiazol - 4 yl)ynmethyl]-2,2",

5' - t p-oklospl 63 hwdwl—ééshgzol pybmethy 32,5 1t(12x95py¢>l]mdole—3 3-
acetic (2 4-di chl orobenzyl )-2, 2',

5 -t B ?g‘?g] 1{%%[) yﬂa&itl%agld -pyrrolidin]-1(2H)- 5
yl ] acetic acid,

[5-cC mﬁmhkord_l;l "A2,4diehlotobaroryl)-2, 7 Guirioabspirodngdlerd 3hpyryaljlin]el (2H)-
[|ndo:l % pyrroI|d| n]-1(2H) - yl]acetic acid,

[ 5- cRTIBFgicacidy 4 cyanobenzyl)-2, 2', 5'-trioxospiro
[indole-3 ,3 -pyrrolidin]- 1(2H) yI ]acetic acid, 10
[5-¢ |‘[5-©h1©rd=2 2( B-t6dM oo gpeinalit-2 -y EnethylJspirb[indoies, mefdhaﬁfH(zH)-
| e- 3, rrolidin]-1(2H) - yl]acetic acid,

[ 5- cHNBFHCRIG 3 4. di chi or obenzyl ) -2, 2

5'-trioxoSpiro [indole-3 ,3 -pyrrol i di n] 1(2H) -

yl | agekhlorati@-.cyanobenzyl)-2,2',5"trioxos viro[indole-3,3-pyrrolidin]-1(2H
[ 5- chI oro-1' ((nyl uoIrIZgb)enzyI ) - g -tri oxgggl ro[]l n(do)
| e- 3 yBlacqhigragidh i di n] - 1(2H) - 15 yI ]acetic acid,
[5-chloro-1'"-(4-fl uorobenzyl)-2, 2", 5'-trioxospiro[indo
| e-3, i ' il

& TR BT YRS TRBI T proing 1o
dol e-yBlageticiagids ol i di n] - 1( 2H) - yI ]acetic acid, 20
[5-ch|oro-2,2‘,5'-trioxo-l‘-(3-phenoxybenzy|)spiro[ind

ol e- $5 3hroPy i L8l4L fiMlbrobb) 2,2, 5'-trioxospiro[indole-3,3-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-1'-(2-fluorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-1'-(4-fluorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-1'-(1-naphthylmethyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-2,2',5'-trioxo-1'-(3-phenoxybenzyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,
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ylJacetic acid, WO 2006/ 125784 PCT/ EP2006/ 062545 -145
[5-chloro- 1'-(3-fluorobenzyl)-2,2",5 -trioxospiro

WO povdoresB, 3' - pyrrolidin]-1(2H)- yl]acetic aciBCT/EP2006/062545

[5-chloro-1"-(4-chlorobenzyl)-2, 2', 5 -trioxospiro
[indole-3 ,3 -pyrrolidin]-1(2H)- yl]acetic acid, 5
[5-chloro-1'-(4-nmet hoxybenzyl)-2,2",5 -trioxospiro[ind
ole-3,3 -pyrrolidin]-1(2H) - yl]acetic acid,

[ 5-chloro-1'-(3-net hoxybenzyl4y-2, 2",
5'-trioxospiro[indole-3,3 -pyrrolidin]-21(2H)-

yl ] acetic acid,

[5 chloro 1'-(2, 3-di hydro-1, 4- benzodioxin-2-y|nethy|)-

3’ 17 hb-PERIOH AR o Hbwospimlindoled 3 pyrmolidigl JOH)-
-tn{bwﬁwlwukpyrldln 2- ylnethyl)splro
[i ndol e-3, 3" -pyrrolidin]- 1(2FD- yl ]Jacetic acid,

% g ((: t #?E‘]l%ﬁ%} g(ma?lhorﬁg nﬁ)ﬁ? 2t )7 itr10)%on€/1|r(i[1ndole—3 ,3'-pyrrolidin]}-1(2H)-
spqu{hﬁﬂmkwxﬁ 3' - pyrrolldln] 1(2H)-yl] acetic acid,

FS BT AL A T L L AL R G T

[ 5- cRigédicdcid, , 5" -trioxo-1'-[3-(trifluoromethyl)benzy

] splro[lndole 3,3 -pyrrolidin]- 1(2H)-yl] acetic

acid

[ 5- cAPERIgror! =@ ethsmberayRed fiyl-triozospiroindqle-3 G pugelidinly 2 H)-
dolewﬁaaxmgwﬁyolldln]-l (2H) - 20 yl]acetic acid,

[ 5-chloro-2, 2° -trioxo-1' (1 phenylethyl)sp|r0[|ndo

e-3, 3 rrO|IdInLgbgé qz ]acetic acid, WO
2006 /[§_ag g 1'He:Br¢l 5| q@oxm—21yﬂg1ethyl)-2 2',5'-trioxospiro[indole-

e 3. 3 Borea b YR bty R T i

5 chl oro- 1" -(|n1dazo
1 2- djehlorai? A5 P-1oxeet Hpyrjdin-22yImethy hspirokindele-8 3{-pyrdelidena]sl (2H)-
3

" yl]acetic acid,

[5-chloro-2,2',5'-trioxo-1"-{[5-(trifluoromethyl)-2-furylmethyl} spiro[indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,

[5-chloro-1'-(4-methylbenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-2,2',5'-trioxo-1'"-[3-(trifluoromethyl)benzyl]spiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid,

[5-chloro-1'-(2-naphthylmethyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-2,2',5'-trioxo-1'-(1-phenylethyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,
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pyrrolidin]-1(2H)-yl] acetic acid, 5
[5-chloro-2,2",5 -trioxo-1"-[(2E) - 3- phenyl prop- 2-en-1 -

wQ@ kdosp237ef i ndol e-3, 3" - pyrrolidin]-1(2H)-yl] aPEL/ER2006/062545

aci d,

[5-chloro-2,2",5 -trioxo-1"-[4-(trifluoronethyl)benzyl

] spiro[indole-3,3 -pyrrolidin]- 1(2H)-yl] acetic

aci d,

4-(1' - benzyl - 6-chl oro-2, 2", 6l46tri oxospi ro[ i ndol e- 3, 3' -

pyrrolidin]-1(2H) -yl )butanoic 10 acid,

[5 chloro-1'-(2-ethoxyethyl)-2,2
5'-trioxospiro[indole-3,3 pyrrolldln] 1(2H) -

yl ]a _

BT i Pl g el 2 pgldng alpr
|ndoWﬂmG$@ac¢yrrolld|n] 1(2H) - yl]acetic aC|d 15
[5-chloro-2,2",5" -trioxo-1"-(2- phenoxyethyl)spiro[indo

& S E A B AR 03 i pirinoe
i(rlp[ gﬁ?ﬁ%ﬁ;ﬁl(ﬁH)M]ﬁf@icladidn] 1(2H) -yl] acetic acid,

- vl Jdi

7 (e St e Bl 'fl%l%l?'ﬁ?fb?yflsm%{%? |
H- i mpgas 5ﬁmm?1 }m &aticlacid, 2 5'-trioxospiro[indol e-3, 3
"- pyrrolidin]-1(2H)- yI] acetic acid, WO 2006/ 125784

T SRS Savuididsrionb g renopiissarh byt

i ndo 1I(ﬁq)?;y1]a’éeﬁ%do l'idin]-1(2H)- yl]butanoic acid,
4-[5- chloro 1'-(4-chl orobenzyl)-2,2',5 -trloxosplro[ln

dol e- 3 yrrolldlné ] but anoi ¢ aci d

4- [ 5- 4cd%l by 6-phlom-2 %@wgpqu[md?keﬁ 31PM€PM%E1‘K9H))W8h‘2tan°1°

yl']spiigol i ndol e-3, 3" -pyrrolidin]- 1(2H) -yl]butanoic

aci d, F

1 benz -2,2',5 -trioxo- 5-(tr|fluoronethoxy)sp|ro[lnd

oI e 358 pyi r(a’rqﬂmxm?ﬂlsﬂo -2, 5'-tyibxespirelfiindode 3.4 pyjfrrolidin]-1(2H)-
RQ x benzyl) 2,2",5 -trioxo-5-(trifluoronethox

y) Spl r]gl?

[1'-[2-(benzyloxy)ethyl]-5-chloro-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-2,2',5'-trioxo-1'-(2-phenoxyethyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-2,2',5'-trioxo-1'-(3-phenylprop-2-yn-1-yl)spiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid,

(1'-but-2-yn-1-yl-5-chloro-2,2',5-trioxospiro[ indole-3,3'-pyrrolidin]-1(2H)-yl )acetic

acid,

[5-chloro-1'-[(1-methyl-1H-imidazol-2-yl)methyl]-2,2',5-trioxospiro[ indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,
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10 pyrrolidin]-1(2H) -yl ]acetic acid, [
"-(3-fluorobenzyl)-2, 2",

W®2006n23080- 5- (tri fl uoronet hoxy) spi ro[ i ndol e- 3, BCFPRI0€062545

idin]- 1(2H) -yl] acetic acid, |
"-(2-fluorobenzyl)-2,2",
5'-trioxo-5-(trifluoronethoxy)spiro[indole-3,3 -pyrro
idin]- 1(2H) -yl] acetic acid, 15
[2,2",5 -trioxo-5-(trifluoromethoxy)-1"-[3-(trifluorom
et hyl ) benzyl ] spiro[indole-3,3 - pyrrolidin]-1(2H)-yl]
acetic acid,

-(1-naphthyl nethyl)-2,2",5" -trioxo-5-(trifluoronetho

1
;ZI) 3W-[FQJM&QQ‘-@r-ﬁu&bbenwl‘)-ﬁ&h5‘%8:1652;{«8['11‘)&0}’4-5 395REd1iGin]-1(2H)-

-(%{bmhmﬁobédzyl)-Z,Z',5'-trioxo-5-(trif|uoronethoxy
)spiro[indole 3,3 pyrrolidin] 20 1(2H)-yl] acetic

aC|d, enz ),

gt A BRERE IR Baromratindye 23 mymoligimidern-
|d|nbﬂbﬁ@ﬁﬁkaMHJ acetic acid, WO 2006/125784
PCT/ EP2006/ 062545 - 148

ol 4B g7 SR T TR Biffagha I RBTES S Shyrrondint
4 [ 51 j}l{ lﬂbularro(o?acid uor obenzyl) -2, 2
-tr|oxosp|ro[|ndole 3,3 pyrrolldln] 1(2H) -

A | oL e 225 CioRe o ribisrryathony spirolindaly A idipl 210

doleyﬁaaxmgwﬁyolldln] 1(2H) - yl]butanoic acid, [(3
S)-1"-benzyl -5-chloro-2, 2", 5' -tr|oxosp|ro[|ndole 3,3 -

pyrrolidin]-1(2H) ﬁJacetlc aci d,
[(SR) 1(4%h@vberseyi§ dpripx9-S; @'lﬂttqr%%b@m)m[o[m@raﬁéﬁé

[6 DXk 81&11%] !i‘%ﬂ%;get%lamcetl ¢ 10 acid,

uor obenzyl)-2,2',5' -trloxosplro[lndo
le-3,3 -pyrrolidin]-1(2H) I]acetlc aci d,
[ 6- c I’ dﬁdi/ Qrob@rszyﬂ) %xa‘riﬁbmxpyﬁ §mﬂu@bnx§thoxy)smg1|dokcq 3'pproyolidin]-
l e ]-1(2H) - yl]acetic acid, 15
[6 chI ﬁ%%wg? g?‘Fuorobenzyl) 2,2',5 -trloxosplro[lndo
le-3,3 -pyrrolidin]-1(2H)-
[1'-(2-fluorobenzyl)-2,2',5'-trioxo-5-(trifluoromethoxy)spiro[indole-3,3"-pyrrolidin]-

1(2H)-yl]acetic acid,

[2,2',5"-trioxo-5-(trifluoromethoxy)-1'-[3-(trifluoromethyl)benzyl]spiro[indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,

[1'-(1-naphthylmethyl)-2,2',5"-trioxo-5-(trifluoromethoxy)spiro[indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,

[1'-(4-chlorobenzyl)-2,2',5'-trioxo-5-(trifluoromethoxy)spiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid,

[1'-(4-fluorobenzyl)-2,2',5'-trioxo-5-(trifluoromethoxy)spiro[indole-3,3"-pyrrolidin]-
1(2H)-yl]acetic acid,
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yl Jacetic acid,
4-[5-chloro-2,2",5 -trioxo-1"'-(2-phenylethyl)spiro[ind

Wo@b@e32384 pyrrolidin]-1(2H)- yl]butanoi c aci d, PCT/EP2006/062545

[5-chloro-1"-(3,5-di chl orobenzyl)-2, 2",

5 -trioxospiro[indole-3,3 -pyrrolidin]-1(2H)- 20

yl ] acetic acid,

[5-chloro-2,2",5 -trioxo-1"-(4-phenoxybenzyl)spiro[ind

ole-3,3 -pyrrolidin]-1(2H) --ypklacetic acid, WO

2006/ 125784 PCT/ EP2006/ 062545 - 149

[5 chloro-1'-(2- nethoxybenzyl)-2,2',
5'-trioxospiro[indole-3,3 -pyrrolidin]-I (2H)-

%”5] ghflgr%ﬂ(ﬁi'ﬁ ld%l Tethoigmenﬁyl} -2,2' ? oxo Z];lr(][mélolf -3, % pyrrolldml)l(ZH)

spquﬂbmdeeaGdS pyrrolldln] 1(2FD yl] acetlc aci d,

p| r 0%4 5 8 gC@r Hp%ﬁrﬁ?gulz}%g ?% b 't%? i Syﬁ‘]‘d%le'%? S%Y"‘ta rhdgl)j Atn)-

[ 5- ch{mnﬁm&ca@a -cyanobenzyl)-2, 2', 5" -trioxospiro
[indole-3 ,3 -pyrrolidin]-1(2H)- yI]acetlc aci d,

i P A RS R it b
aCl d.yllbutanoic acid, _
f 3- benzot hi azol - 2- yl met hyl ) - 5- chloro 2,2",5 -trio

xosplr i.ndol e rolldln

aC| d[(¥ 1c'|’ﬁn6Y]653'?‘ch1°’[°(£X ONiesy q[wﬁi sy %‘ Mfﬁl}‘f - %25) Yllacetic
5' - tgefaxospi ro[indol e-3,3" -pyrrolidin]- 1(2H)-yl]

acetic acid, 15

[5-chloro-1'- §5 chloro-1, 2, 4-thi adi azol - 3-yl

" TSRnT-bereosrchope Adit sacapirolpeicct § awrplidinbi {2l Disflaceti

acetl aci d,

[ 5-ch bfo 2,2 5 -trioxo-l'-[(2 phenyl - 1, 3 thiazol 4-y

I)nethyhé spl i ndol e-3, 3" - rrolldlnL ﬁ

acet i[@c rcdl ([2 uordbsnzyl22, 2‘(%@140@1&[@6 tﬁo?rmtmn ¢in}-1@2H)-
plro [indole-3 ,3 -pyrrolidin]- 20

1(2kﬁdb # ace ic acid,

[5-chloro-1' (2,5-dichlorobenzyl)-2,2',
5' - t {6-oklospi 'F (@ fluvdibierzyd)- B2 Pyrioxospidi[imdelk (323 pyrrolidin]-1(2H)-

yl]acetic acid,

[6-chloro-1'-(4-fluorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

4-[5-chloro-2,2',5'-trioxo-1'-(2-phenylethyl)spiro[indole-3,3"-pyrrolidin]-1(2H)-
yl]butanoic acid,

[5-chloro-1'-(3,5-dichlorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-2,2',5'-trioxo-1'-(4-phenoxybenzyl)spiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,
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ylJacetic acid, WO 2006/125784 PCT/ EP2006/ 062545 -
150

wd 200p42378cet yl am no) benzyl ] -5-chl oro-2, 2", 5' - t PCDEPBIP6/062545

o[indole-3,3 -pyrrolidin]- 1(2H) -yl] acetic acid,
[5-chloro-1"-[(6-chl oropyridin-3

-yl)ymethyl]-2,2",5" -trioxospiro [indole-3, 3'-
pyrrolidin]-1(2H)-yl] acetic acid, 5 [5-chloro-1"-(1
H i ndol - 3-yl met hyl )-2, 2" , 5" -t49F oxospi ro[ i ndol e- 3, 3" - py
rrolidin]-1(2H)- yl]acetic acid,

[5-chloro-1"-(5-chl oro-2-fluorobenzyl)-2, 2',
5'-trioxospiro [indole-3 ,3 -pyrrolidin]- 1(2H)-yl]
acet i ' . cr ' o
(5 TS fiotgt R e e L Qi T ) v Y A TR
iro Dﬂadnkewﬁ,S -pyrrolidin]- 10 1(2H)-yl] acetic
acid, [5-chloro-1"-[(4-chloropyridin-3

= | t | . |. y | pe 3 - 1 1A+
o0 T 3o ORI b 0 iy e oot
5' - t ni(2Xpyllacetigaid,di n-3 -yl net hyl )spiro

[indole 3,3 -pyrrolidin]-1(2H)- yI]acetic acid, 15

7 Ol S Spines PR SRR EE . o oyl pSoricint

ac et i 1gzmpylgiaceﬁc acid,
tert-butyl-1, 2, 4-oxadi azol - 3-yl ) et hyl ] - 5-chl or

- dol e
3 3 lf,y}ﬂ.om }l E{b?ﬁ;’gff{%gﬁlﬁy )IyZP ? ?;Cgqugs;g@[@dolea 3"-pyrrolidin]-1(2H)-

[ 5- cggﬁ&gw;wuﬂ(S cycl opropyl -1, 3, 4-t hi adi azol - 2-yl ) net
hyl ]

trioxos &lndole 3 -pyrrolidin]-1(2H) -yl ]acetic
ac, d [5—CF191‘Q; r[@ﬁ—gw@yllfmzqi&ﬂwghgl] ,2',5'-trioxospiro[indole-3,3"-

I thyl]-2, 2', 5'-
trlo BP%%FYQ%QYQ %x%alggrrolldln] 1(2FD yl]acetic
aci d, WD 2006/ 125784 PCT/ EP2006/ 062545 - 151
[ 5- chl'eil 3- -tenzgthiazg-2dylotethyeghlowr 22 S-yrioxasptitefinglole-38", 5
oL ONORRLT b)Y Bh Gt PYrr Ol din]-1(2H)-yT]

[5-chloro-2,2",5 -trioxo-1"-(2-thienyl methyl)spiro[ind
ol e-3% —Ehlop(yil ‘F[(ﬂ -tldbro} 2-Hidhiy)methyl]-2,2',5"-trioxospiro[ indole-3,3"-pyrrolidin]-

1(2H)-yl]acetic acid,

[5-chloro-1'-[(5-chloro-1,2,4-thiadiazol-3-yl)methyl]-2,2',5'-trioxospiro[ indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,

[5-chloro-2,2',5'-trioxo-1'"-[(2-phenyl-1,3-thiazol4-yl)methyl]spiro[indole-3,3"-
pyrrolidin]-1(2H)-yl]acetic acid,

[5-chloro-1'-(2-chloro-4-fluorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid,

[5-chloro-1'-(2,5-dichlorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,
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ylJacetic acid, 5
[5-chloro-1"-[(3, 4-di methoxypyridin 2-yl)methyl]-2, 2

wW®2006n23080spi ro[ i ndol e-3, 3" - pyrrolidin]- 1(2H)P§71‘/]£P2006/062545

acetic acid, [5-chloro-1' (|squ| nol i n-1

-yl methyl)-2, 2",

5'-trioxospiro[indole-3,3 -pyrrolidin]- 1(2H) -yl]
acetic acid,

[5-chloro-2,2",5" -trioxo-1"-{505- phenyl -1, 2, 4- oxadi azol
-3-yl)nmethyl]spiro[indole-3,3 - 10

pyrrolidin]-1(2H) -yl ]acetic acid, 1'-benzyl-5-chloro-
| -(1 Htetrazol-5-ylmethyl)-2"H, 5 Hspiro

E |3r|;;j ({k gz‘?(ﬁ% r an 1%519?%*&][;? girﬂggoeg 2"? %(%ckiﬁﬂoﬂndbﬁr?y pyrrolidin]-

- t rli( 2 pglfrcetad acdjo! e- 3, 3' pyrrol idin]-1(2H) -
yI ] acetic aC| d, 15

3S r g1l D' =1 [ OXOSDLT O
(30 5 S0P Bl B ORI b B RephffRRes
(3R -pblﬁ‘oﬁdllh];l(QH) yi]éé’etimbidpxybenzyl )-2,2",
5'-trioxospiro[indole-3,3 -pyrrolidin]- 1(2H)-yl]
acetig id,éﬁ. 1 Ve s rolindol , s
S) - | S SR E-QPipdelsrimsdyen i friogosmirogindele 3ok pupplidip-1 CH)-
i ndolyqa]aaetﬁ'acmyrrol idin]- 20 1(2H) -yI ] acetic acid,
[5 chl oro-1' (24d|fluorobenzyl) 2",

-t d , 3' li.d 1(2H) - L
)1 ] adsehratiG:ehls Scbrpsamihl. é&%ﬁ@i@%[%e%@-pmhdm}
152 121D 1%595&14 (1, 3 -oxazol-2-ylmethyl)-2, 2',

trloxo Spiro |ndole3 3 pyrrolldln] 1(2H) -yl ]
acetlc acid, [5- chlorol

ot S chipra. A2k ooyl Ag s A gmers spiralpele St pyrrolidin-
i ndaql olidin]-1(2 | ]acetic acid, 5
%5 cﬂl(%?)oﬁla%etff%&{4 chl o]r opgerkg/l 3/]1 3-thiazol - 4-y| ] met
hyl}-2,2",5
t ?/I %)[ﬁ:sblomaﬂ ‘HdtohleropyddinPyylra¢thyl]-A 2", 3 (trefospird[arsleie-3;3'-

acid

21
[5 (fy{'r IHL?QEIQIY)/]F§et’fa§1 - oxadi azol - 3-yl ] net hyl }
t r i oiﬁshiorcelmrﬁ!mm@eoel ?qbyrmmﬁeﬂmeluml_l)spﬂl(oﬁhﬂelvﬁ]%pwwlmln] 1(2H)-

aC|d chl oro-1' 1- net hyl
é'l]gl’ﬂglgﬂf’élt ri azol - [( 5-yl) rre%/hyl ]1-2,2',5

[5-chloro-1'-[(3,5-dimethylisoxazol-4-yl)methyl]-2,2',5-trioxospiro[indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,

[1-[(5-tert-butyl-1,2,4-0xadiazol-3-yl)methyl]-5-chloro-2,2',5'-trioxospiro[indole-
3,3-pyrrolidin]-1(2H)-ylJacetic acid,

[5-chloro-1'-[(5-cyclopropyl-1,3 ,4-thiadiazol-2-yl)methyl]-2,2',5'-
trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic acid,

[5-chloro-1'-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,2',5'-
trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic acid,
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10 trioxospiro[indole-3,3 -pyrrolidin]-1(2H)-yl]acetic
acid, [5-chloro-1"-(3-farylnethyl)-2,2

W®2006N2308DSPi r 0 [indole-3,3'-pyrro|idin]-i(ZFDPCTmmmmwmn&B

yl Jacetic acid,

[5-chloro-1'-(2-chl oro-5-fluorobenzyl)-2, 2',
5'-trioxospiro [indole-3 ,3 -pyrrolidin]- 1(2H) -yl]
acetic acid, 15
[5-chloro-1"-(2,5-difluoroberszyl)-2,2",5 -trioxospiro[
i ndol e-3,3 -pyrrolidin]-1(2H)- yl]acetic acid,
[5-chloro-1'"-(2,3 -difluorobenzyl)-2, 2
5'-trioxospiro [indole-3 ,3 pyrrolldln] 1(2H)

11 2G5t LRn bRl s Hsuarabes “?’?h&“’l@%&
y| ] apetrobdiati @H) yl]agetlc acid,
[5 chl oro-1'-(3, 4-difluorobenzyl)-2,2",

AL LA et i
5- c 1- -
L—bggg?ﬁfﬁgégﬁ(z SF;n%thyl] 2,2',5 -trioxospiro[indole

5 > TR B Sl R AT 5 horospirlndoe 3

5' - t pyR¥R&R}- [gﬂl)-@(ﬂ]@b&rc%cﬁ pyrrolidin]- 1(2H-yl]

acetic acid,
[5-chloro-1'-(3-chl -fl uoraobenzyl -triox

pi r oflPiBlores] élsgqmagl.lqr&ny methyl)-2 ,@(,mgﬁsiﬁg%gofeca Ao olidin]-

[5 cklgﬁf&ﬂmwﬁéénaethyl 3- phenyl i soxazol -4-yl ) net hyl ] -
, 2 -trloxosplro[lndole-

yrrolidin]-1( 2H) 5yI ]acetic acid,
[5 Cﬁg ]a]@r%2,2 "grioxo-1'-[(5-phenyl-1,2 ,A-oxadiazol-3-yl)methyl]spiro[indole-3,3'-

- et 4-yl)ymethyl]-2,2",5" -tri oxosp
irofi F P%gﬁgyggégégko idin]-1(2H)- yI]acetlc aci d,
[5-chloro-1'-

[ 2- ( 3-beérizgl ﬁ)phlerﬁyll-XlH 1@razok-2ywhetiyly P Hefespirg[ind@]e23,3'5" -

tr'8§8n81&,QV??%%?H?Umnepyrr°|'d'n] 1(2H) -yl Jacetic
aci

[5-chloro-1"-(2-fluorobenzyl)-2,2",5 -trioxospiro[indo

| e- 3,(3R)-Pychiarbi 16H{F ¢ hldfoBedzyl A, Q,éb‘eiobccsm[lddol&—s ,3"-pyrrolidin]-1(2H)-

[5 -cﬂkoro Id(5 chl oro-2-fl uorobenzyl)-2,2",5-tri oxosp

i r o] ITMPCRSFI%i ne- 4, 3' - i ndol | -
(3S)-[5-chloro-1'-(3-chlorobenzyl)-2,2',5-trioxospiro[ indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

(3R)-[5-chloro-1'-(3-methoxybenzyl)-2,2',5'-trioxospiro[ indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid,

(3S)-[5-chloro-1'-(3-methoxybenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid,

[5-chloro-1'-(2,4-difluorobenzyl)-2,2',5'-trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-

yl]acetic acid,
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1'(2'H)-yl]acetic acid,
[5" -chloro-1-[(5-nethyl-3-phenylisoxazol -4-yl)nmethyl]-

WQ 206/1255784 PCT/EP2006/062545

trioxospiro[imdazolidine-4,3 -indol]-1"(2 H)-yl]aceti
c acid,

(1-benzyl -5"-chloro-2,2",5-trioxospiro[imdazolidine-4
3" -indol]-1"(2'H)-yl)acetic 20 acid, [5 -chloro-
-(2-fluorobenzyl)-2,2",5-trimespiro[im dazolidine-4,3
"-indol]-1'"(2'H- yl]acetic acid, W 2006/ 125784

PCT/ EP2006/ 062545 - 154

(3R) [ 5-chloro-1'-(2-fl uorobenzyl)-2,2'

yI ] a Sé ?F@?&; ﬁ'r(g 3L (?%%lel %n?éthyﬁ’)yf Qoﬂ krfjdxglpnjoqglt{%le{i ,3"-pyrrolidin}-
S) - [ 3(2h) yiﬂaceticac@d?, fl uorobenzyl)-2,2",5 -trioxospirofi
ndol e- 3 3" -pyrrolidin]-1(2H)- yI]acetic acid, 5

i‘if?) et OFA 9o[g‘}-me§1(02yf3 pyrflgyn%nrﬁyﬁ}%’%ﬁ@'—gﬁ,93%%:%0?}3&3[%01&

aci d,3,3"-pyrrolidin]-1(2H)-yl]Jacetic acid,
(3R)-[5-chloro-1' (2 fl uoro-5-chl orobenzyl)-2,2",5" -tr

| O-Xoig) fll%['o Tdﬁ& (:(‘4 hlorophgr}lyrl)r Pg— l%az 1—41)§1fm'_gth§/15 ]2 2a get e

aci d,

(1 - hena 1d61c03, 9-pgrblididi-0 ifaedticndfd, e- 3, 3' - pyrrol
idin]- 1(21nﬁ;I)acet|c aéldﬂ ?ﬂﬁ%ﬁh He

25 LabRrs b {5 A sy hegb - phA-p AR TR ST R

acet 'tﬁoﬂﬁingo[mdole 3 ,3"-pyrrolidin]- 1S2H£ acetlc acid,
[5 chloro-1"-(2-fl uorobenzy |oxosp|ro[|ndole 3

acetic

rrolldln% &1 i

2 R shgro (el B ﬁ’rba@m@ﬁlz%y))n@t@l] W Skospi 1o
d ' d d

5o RiiGodpifblib e S fdligintPothaicdiclacfE L[ £ Act 1 AN¢

2,2 dloxosplro[lndole 3,3 - pyrrolidin]-1(2H). 9. A
conpdfreblose¢'ed cfuwéfnetbylb'-@r%ﬁ‘ktaomsplro WMdokod) 8 yzeorigin]-1(2H)-

PCT/ E?]%cqu/a9%2545 -155 -2

[5-chloro-1'-(2-chloro-5-fluorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid,

[5-chloro-1'-(2,5-difluorobenzyl)-2,2',5'-trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-1'-(2,3-difluorobenzyl)-2,2',5'-trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-1'-(3,5-difluorobenzyl)-2,2',5'-trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-

yl]acetic acid,

[5-chloro-1'-(3,4-difluorobenzyl)-2,2',5'-trioxospiro[indole-3,3"-pyrrolidin]-1(2H)-

yl]acetic acid,
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NY YI TX~RIImT/ ~z TN \ 3R as wll as its
geonetrical isonmers, its optically active forns as

wepaati2osers, diastereonmers and its racemat e POT/RB2006/062545

and tautomers, or a pharmaceutically acceptable salts
and pharmaceutically active derivatives thereof,
wherein 5 Rl is selected fromthe group consisting of
hydr ogen, Cl-C6-al kyl, C1-C6-al koxy,

hal o- C1- C6- al kyl, hal o- C1- Cérsal koxy, hal ogen, aryl and
heteroaryl; mis an integer selected fromO0O, 1, 2, 3
or 4, R2is either Cl-C6-alkyl or A, R3is B, 10 R4
is selected fromthe group consisting of Cl-C6-alkyl,

C2- C5 ah ke (1- 5 Al 5 Bty flLoRlsk iro[indole-
C3- as %ié%gdrqo c%gﬂggyﬁ,adear@?@azﬁet gg%fgry ], 255 moxosle[mdoe
sul f GBHpmmolndin]-1(@Hi)-yHacdtalacidCl- C6- al kyl , hydr oxyl am ne
and hydroxyl; wherein each R4 may be substituted

i ndependent Ly v th one or re ps. R6. . § S 2 a1 .
car byt e B S0 £ o nblindie gyt
of Clu(Q)-dldcylic acdd,koxy, al koxycarbonyl, aryl, aryl

Cl- C6-al kyl, heteroaryl, heteroaryl Cil-C6-alkyl,

cyands SHErS S Ryt oSG Lot S SRR - fEypglidink
su! fq)ém)éﬁﬂ’dCEWid, sul fonam’ ple and
trihal o-Cl-C6-al kyl; R7 is either hydrogen or

Cl- Co-al kyl; 20 A lected f th

cons 1S EPREp-BriCametnab3-phanyaaxarabst-ghepeikyll Ao -troxospirolindole-

2006/ i 5 - 156 R7 -(CH2)n-R4

200 et
[5-chloro-1'-[(3-methyl-5-phenylisoxazol-4-yl)methyl]-2,2',5'-trioxospiro[ indole-

3,3"-pyrrolidin]-1(2H)-ylJacetic acid,

[5-chloro-1'-{[2-(3-chlorophenyl)-1,3-thiazol-4-ylJmethyl}-2,2',5'-
trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl]acetic acid,

[5-chloro-1'-(2-fluorobenzyl)-2,2',5'-trioxospiro[indole-3,3'-pyrrolidin]-1(2H)-

yl]acetic acid,

[5'-chloro-1-(5-chloro-2-fluorobenzyl)-2,2',5-trioxospiro[imidazolidine-4,3'-indol]-
1'(2'H)-yl]acetic acid,

[5'-chloro-1-[(5-methyl-3-phenylisoxazol-4-yl)methyl]-2,2',5-
trioxospiro[imidazolidine-4,3'-indol]-1'(2'H)-yl]acetic acid,

(1-benzyl-5'-chloro-2,2',5-trioxospiro[imidazolidine-4,3'-indol]-1'(2'H)-yl)acetic

acid,

[5'-chloro-1-(2-fluorobenzyl)-2,2',5-trioxospiro[imidazolidine-4,3'-indol]-1'(2'H)-

yl]acetic acid,



10

15

Al 2 AB3O --] OCRA OOR4 (CH2)Nn R4 A4 A5 A6 A6
wherein each n is an integer independently selected

wo ewangs7sd, 2, 3, 4; Bis: -(CH2)n-R5 5 wherBCTIEPR0D&062545

an integer selected from1l, 2, 3 or 4 Tis either CH
or N; each Y is independently either C(O, or CH2; X
is either CH2 or NH and Z is either C(O or CHR7; 10
for use as a nedi canent. 10. The conpound according to
claim9, wherein Rl is eithers4hal ogen or hal o- Cl- C6-

al koxy. 11. The conpound according to claim 10,
wherein Rl is halogen. 12. The conpound according to
any one of clainms 9 to 11, wherein RR is Al, and nis

1. : i f '
5"t o T it E - OESABOa B 2415 ok RpOlinELR ka1 21
conpyllackttmeaculs di ng to any one of clains 9 to 13,

wherein R4 is either aryl or heteroaryl. WO

S A T

acco#dl 0 any-one o0
B, antiaceticacidgi ther 1 or 3. 16. Use of a conpound
according to Fornula (1): R2 NAY Y|l T X ~Rl)m ~z

(1) (3S)-[5-chloro-1'-(2-fluoro-5-chlorobenzyl)-2,2',5'-trioxospiro[ indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,

(3R)-5-chloro-1'-(2-fluoro-5-chlorobenzyl)-2,2',5'-trioxospiro[ indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,

(1-benzyl-5-chloro-2,5'-dioxospiro[indole-3,3'-pyrrolidin]-1(2H)-yl)acetic acid,

[5-chloro-1'-[(3-methyl-5-phenylisoxazol-4-yl)methyl]-2,5'-dioxospiro[ indole-3,3'-
pyrrolidin]-1(2H)-yl]acetic acid,

[5-chloro-1'-(2-fluorobenzyl)-2,5'-dioxospiro[indole-3,3"-pyrrolidin]-1(2H)-yl]acetic

acid,

[5-chloro-1'-(5-chloro-2-fluorobenzyl)-2,5'-dioxospiro[ indole-3,3'-pyrrolidin]-
1(2H)-yl]acetic acid and

[5-chloro-1'-[(5-methyl-3-phenylisoxazol-4-yl)methyl]-2,2'-dioxospiro[ indole-3,3'-
pyrrolidin]-1(2H).

9. A compound according to Formula (I),
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TAT N\ 3 R 5 Rl is selected fromthe group

consi sting of hydrogen, Cl-C6-al kyl, Cil-C6-alkoxy,
w0064 23784°6- al kyl , hal o- C1- C6- al koxy, hal ogen, Per/gP20a610k2545

heteroaryl; mis an integer selected fromO0O, 1, 2, 3

or 4; R2 is either Cl-C6-alkyl or A, R3 is either

Cl-C6-al kyl or B; 10 R4 is selected fromthe group

consi sting of Cl-C6-al kyl, C2-C6-al kenyl, C2-C6-

al kynyl , C3-C8-cycl oal kyl, (B35C8- het erocycl oal kyl ,

aryl, heteroaryl, sulfonylamne, amne

hal o- C1- C6- al kyl, hydroxyl am ne and hydroxyl; wherein

each R4 may be substituted independently with one or

nore groups R6; R5 is carbqopy; 15 R6 is selected from

the group consisting of CLYG6-al kyl, al koxy,

al koxycar bonyl , aryl, aryl RN1:£6-al kyl, heteroaryl,

het er oaryl C1-C6-al kyl, C3“£B'C cl oal kyl, C3-C8_

het er ocycl oal kyl , car boxyl o, hal ogen, hydroxy,

am no, ani no carq%ﬁﬁf, ni¥Y o0, \ sul foxy, s()fonyl,

sul f onam de and tli a%o-g; C6-4al kyl; R7 is either

hydrogen or Cl-C6-al kyhNt*20"N is selected fromthe

group consisting of Al, A2, A3s A4, AS and A6: WO

2006/ 125784 PCT/ EP2006/ 062545 " -158- R 7 -(CH2)n-R4
-(CHn-R4 F(CH2)n-O R4 Al A2 A3 0O, --] O-RA OO R4 )

( CHEP nWedh aspits gsometrisgl (j0E1eEs rite QBYiCally| actiys [ofpg sy enantiomers,

I ndepapdeidy @l &St Berhitd MoPms, L and tadtofers? or B bRarmaceutically

acceptable salts and pharmaceutically active derivatives thereof, wherein

R' is selected from the group consisting of hydrogen, Ci-Cs-alkyl, C;-Cs-alkoxy,
halo-C-C¢-alkyl, halo-C;-C¢-alkoxy, halogen, aryl and heteroaryl;

m is an integer selected from 0, 1, 2, 3 or 4;

R? is either Ci-Cealkyl or A;

R*is B;

R* is selected from the group consisting of C;-Cg-alkyl, C,-Cs-alkenyl, C,-Ce-
alkynyl, C;-Cs-cycloalkyl, C;-Cs-heterocycloalkyl, aryl, heteroaryl, sulfonylamine,

amine, halo-C;-Ce-alkyl, hydroxylamine and hydroxyl; wherein cach R* may be

substituted independently with one or more groups R°;
R’ is carboxy;

R® is selected from the group consisting of C;-Ce-alkyl, alkoxy, alkoxycarbonyl, aryl,
aryl C;-C¢-alkyl, heteroaryl, heteroaryl C;-C¢-alkyl, C;-Cs-cycloalkyl, Cs-Cs.
heterocycloalkyl, carboxyl, cyano, halogen, hydroxy, amino, amino carbonyl, nitro,
sulfoxy, sulfonyl, sulfonamide and trihalo-C;-Cs-alkyl;

R’ is cither hydrogen or C;-Ce-alkyl;

A is selected from the group consisting of A1, A2, A3, A4, AS and A6:
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F (CH2)n-R5 5 wherein nis an integer selected from 1,
2, 3 or 4 Tis either CHor N, each Y is

wo pbepzaTeent |y either C(O, or CH2; X is eitheeT/EPER0€062545

NH, and Z is either C(O or CHR7; 10 as well as
geonetrical isonmers, enantioners, diastereoners,
racemate forns and pharnmaceutically acceptable salts
of said conpounds for the preparation of a nedicanment
for the treatnment and/or prewention of allergic

di sease, inflammtory dermatoses, inflammatory

di seases and neur odegenerative disorders. 17. The use
according to claim16, wherein said allergic disease
is selected fromthg 15 group consisting of allergic

ast hma, aIIergic thﬁitis allergic coqjunctivitis,
systGﬁﬂ&hﬁhnaphyFHXP@FUrR%ypEK§@3§ﬂQ1Hty r esponses.
18. The use according to claim 17, wherein said
inflamm@tory dermaté4is is sel ect®d fromthe group
consi sting of of atopic dermatitis, contact
hypersensitivity, allergic WO 2006/ 125784

PCT/ EP2006/ 062545 -159 contact dermatitis, ghronic

urticarial ghrionjc, idi tihic/autoi nm urtll cari a,
drugfflﬁﬂﬁ ednBxant h qéﬁEﬁkghe%na?ggggﬁ%r

pol ynor phous |ight eruptson and nyositis. Ag9. The use
according to claim18, wherein said disease is

sel 1 he. I.Si f e i d.

ar t niefey AR s A et PRk et folf o 3,
infh?pnatory 5 bowel disease. 20. The use according
to cldlm19, wherein said disease is neuropati c pai n.
21. Th se_according to any one of clainms 16 to 20,
wherTef 2§5r8 conpound is a nodulator of the CRTH2
activity. 22. A pharmaceutical conposition containing

at  lvarsdin @ CarCiafpOsRcRE FE1 g3bp4cl aim 1 10 and a
pharmaceutically acceptable carrier, diluent or

excimisefiberld1eb€Rf . 23. Process for the manufacture of
conpounds of Fornula (I'), said process conprising

t he a4ieP iPhdspRlGaly Rfed (YOS dFRdiAte 11 to a
hydrolysfs: %ggRZ ylefte ’ ’

X is either CH; or NH; and

Z is either C(O) or CHR;

for use as a medicament.

10. The compound according to claim 9, wherein R' is either halogen or halo-C;-Cg-

alkoxy.
11. The compound according to claim 10, wherein R' is halogen.
12. The compound according to any one of claims 9 to 11, wherein R*is A1, andn s 1.
13. The compound according to any one of claims 9 to 11, wherein R is A5, and n is 2.

14. The compound according to any one of claims 9 to 13, wherein R* is either aryl or

heteroaryl.
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Y YY Y R\ ZRL\ Z/ N3 R3 R(IlI) (I.) R3 =
(CH2) n-CX2R R3 = (CH2)n-CO2H. wherein R is either

w@ie06825a8kyl or benzyl and X, Y, Z, R and R3 BCEER®06/062545

defined in claim 15 1. 24. The process according to
clai m 23, said process conprising the step of

subjecting internediate IIl to an alkylation: WO
2006/ 125784 PCT/ EP2006/ 062545 -160 R2 R2 Y NY
YNY ~XRLRL/ Z NHR357kII Il 25. The process

according to claim 23, said process conprising the
step of subjecting internediate IV to an al kyl ati on
step: R HI Y,NYYNY X- RlL\ z 31. Rl N R3 R3

15V Ihe compound according to any one of claims 9 to 14, wherein R® is B, and n is

either 1 or 3.

16. Use of a compound according to Formula (I):

Ry

Y/N\lY
X
n_ @ S 0)
Rl ]
~ N
R

R' is selected from the group consisting of hydrogen, Ci-Cs-alkyl, C;-Cs-alkoxy,
halo-C1-C¢-alkyl, halo-C;-Cs-alkoxy, halogen, aryl and heteroaryl;

m is an integer selected from 0, 1, 2, 3 or 4;
R? is cither Ci-Cg-alkyl or A;
R? is cither Ci-Ce-alkyl or B;

R* is selected from the group consisting of Cj-Ce-alkyl, Cp-Cs-alkenyl, C,-Ce-
alkynyl, C;-Cs-cycloalkyl, C;-Cs-heterocycloalkyl, aryl, heteroaryl, sulfonylamine,
amine, halo-C;-Ce-alkyl, hydroxylamine and hydroxyl; wherein cach R* may be

substituted independently with one or more groups R°;
R’ is carboxy;

R® is selected from the group consisting of C;-Cs-alkyl, alkoxy, alkoxycarbonyl, aryl,
aryl C;-Cs-alkyl, heteroaryl, heteroaryl C;-Cs-alkyl, Cs3-Cs-cycloalkyl, Cs-Cs.
heterocycloalkyl, carboxyl, cyano, halogen, hydroxy, amino, amino carbonyl, nitro,
sulfoxy, sulfonyl, sulfonamide and trihalo-C;-Cs-alkyl;

R’ is cither hydrogen or C;-Ce-alkyl;

A is selected from the group consisting of A1, A2, A3, A4, A5 and A6:
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WO 2006/125784 PCT/EP2006/062545

- 158 -

R,

< (CH)n—R*  =—(CH)n—R* =(CH,)n—0—R*

A1l A2 A3
1
4 4
floltr  ~Fhotdhor —(canLs
A4 AS A6
wherein each n is an integer independently selected from 0, 1, 2, 3 or 4;
B is:
< (CH)n—R®

2

wherein n is an integer selected from 1, 2, 3 or 4
T is either CH or N;

each Y is independently either C(O), or CH2;
X is either CH; or NH; and

Z is either C(O) or CHR;

as well as geometrical isomers, enantiomers, diastercomers, racemate forms and
pharmaceutically acceptable salts of said compounds for the preparation of a
medicament for the treatment and/or prevention of allergic disease, inflammatory

dermatoses, inflammatory diseases and neurodegenerative disorders.

17. The use according to claim 16, wherein said allergic disease is selected from the
group consisting of allergic asthma, allergic rhinitis, allergic conjunctivitis, systemic
anaphylaxis or hypersensitivity responses.

18. The use according to claim 17, wherein said inflammatory dermatosis is selected

from the group consisting of of atopic dermatitis, contact hypersensitivity, allergic



WO 2006/125784 PCT/EP2006/062545

- 159 -

contact dermatitis, chronic urticaria/chronic, idiopathic/autoimmune urticaria, drug-

induced exanthems, photodermatosis or polymorphous light eruption and myositis.

19. The use according to claim 18, wherein said disease is selected from the group
consisting of rtheumatoid arthritis, osteoarthritis, multiple sclerosis and inflammatory

5 bowel disease.
20. The use according to claim 19, wherein said disease is neuropatic pain.

21. The use according to any one of claims 16 to 20, wherein said compound is a

modulator of the CRTH2 activity.

22. A pharmaceutical composition containing at least one compound according to claim 1

10 and a pharmaceutically acceptable carrier, diluent or excipient thereof.

23. Process for the manufacture of compounds of Formula (I’), said process comprising

the step of subjecting intermediate II to a hydrolysis:

R .
N N,
Y'Y Y Y
( X
oo o w
N N
R’ R’
(m
r)
R® = (CH,)n-CO,R R = (CH,)n-CO,H.

wherein R is either Ci-Cs-alkyl or benzyl and X, Y, Z, R' and R’ are as defined in claim
15 1.

24. The process according to claim 23, said process comprising the step of subjecting

intermediate III to an alkylation:
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2
R ;
N Y
Y'Y M
' X
X 1

: ——> R z
N R®

H

25. The process according to claim 23, said process comprising the step of subjecting

intermediate IV to an alkylation step:

H R
vy vy
@\)rx . @\)rx
R z R z
N N
R R’



