WD 2007/ 077122 PCT/ EP2006/ 069897 -1
| NDOL- 3- YL- CARBONYL- SPI RO- PI PERI DI NE DERI VATI VES The
w@e@semiizz nvention rel ates to conmpounds of f orpui/aPLoby/069897
AO R4A\N\ RB(I) NRL vvh_elr_ein 5 Als selected from
the follow ng groups (a), (b), (c), (d), (e) and (f):
(a) (b) (¢) O XOR4A/ I YRA/ I XRA/ I X XO
(d) (e) (f) XX RAN I RANIT RV I X Xis can be the
same or different and is CR R NR'' or 0, wherein in
(a), only one X can be 0, the other being CR R or
NR''; R is H 10 G _6-alkyl optionally substituted
by CN, WNB00/3-87 [12RBOSV ESIAROSP I DINETZERIVAT VES
aryl, 5 or 6 nmenbered heteroaryl or sulfonylaryl which
are optionally substituted by one or nore B, or is
-(CH2) mRa wherein Rais: OR, 5 NRR

The present invention relates to compounds of formula (I):

A
0)
2 3
R \ R ()
A
R!
wherein
5 Ais selected from the following groups (a), (b), (c), (d), (e) and (f):
(a) (b) ()

0
X_ O
RL@éé( RKL@SI%X RL@%
X
0
Y Y Y
(d) (e) (f)
X
RL@%% RL©8< RL@%
X
NS ¥ Y

Xis can be the same or different and is CR™R", NR" or O, wherein in (a), only one X
can be O, the other being CR"R" or NR";
R'is H,

10 Ci.6-alkyl optionally substituted by CN,
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C3. 6-cycl oal kyl, 4 to 7 nmenber ed- het erocycl oal kyl ,
aryl, or 5 or 6 nenbered heteroaryl which are

w@pdo7onmakt y substituted by one or nore B, or iBCI/EP2006/069897

-(CH2)n-(CO-Re or -(CH2)n-(SA2)-Re, wherein Re is:

G _6-alkyl, 10 C _6-al koxy, C3. 6-cycl oal kyI - (CH2)
NRi '
rr?e nbelrbﬁ é gtl I;&r%or(lz%yng ‘I‘I‘%&t@aﬂlw sulf(éu;la? 1 which Lch are op do&%lly

het er oarylsuhhult@tﬁddqyearmplrmmralﬂ y substitut ed by one or
nore B,..Qr ether with the indole ring to
whi ch ?]iqu(cg'}} mr'?t“é%% daf orma 5 or 6 nenbered

het er ocyORoal kyl which can be substituted by (CO; R~
is one OF popre of H OH halo, CN, nitro, G _6-alKkyl
optionally substituted by - NR''"R G _6-al koxy,

- O CH2- 025 6caldadingil4, toHemaybory-hewro@riogklatnyhlok § lor 6 2embered
or two R2 may 0 et

i ththe i naate P AR tadb BT, htieg LaR %%%B
is H orisi€CHa)- ()COQHR iog - (((HZD)(Wz)va’ewhenmnFRns

G 6a|k| (CH2)n NR R', 5 or 6 nenbered

het er ocycl%allkk optionally substituted by G _6-al kyl,
or is OCB()«allkkw or aryl, which are optionally
substitu Cta/oaﬁp halo, -Q(CO-Ci _6-alkyl, or by
-NH(CO R wo erelrf Rd is G _6-alkyl optionally
substltut(é?cﬂizhyNRﬂR)V or nitro, or Rd is aryl or a 5 or
6 nenberﬁﬁlﬁnet eroaryl, which are optionally

substitu by halo, nitro, G _6-al kyl or

C _6- hal Gal- ky;cﬂqaﬂ&&l)@@@?thﬁﬁﬁdrm hPETddyE120IRG, DD 8T or 6 Jnembered
R4 is one or or G 6

al koxy, %er{grto ?ﬁﬂlch are ?[g[}or%qéﬁsubsllﬁed by on€ or more B,

or R! and R’ together with the indole ring to which they are attached form a 5 or

6 membered heterocycloalkyl which can be substituted by (CO);
R%is one or more of H, OH, halo, CN, nitro, C,.¢-alkyl optionally substituted by —
NR'R", C\_¢-alkoxy, -O-CH,-C,.¢-alkenyl, benzyloxy, or Cy_¢-haloalkyl,
or two R® may form an oxo or dioxo bridge together with the indole ring to
which they are attached;
R'is H,
or is halo,
or is -(CO)-R", wherein R is:
C¢-alkyl,
-(CH2),-NRR’,
_(CH,),-NRIRY,
5 or 6 membered heterocycloalkyl optionally substituted by C_¢-alkyl,
or is Cy¢-alkyl or aryl, which are optionally substituted by
halo,
-O(CO)-Cy6-alkyl,
or by -NH(CO)R?, wherein R’ is C_¢-alkyl optionally substituted by halo
or nitro, or R% is aryl or a 5 or 6 membered heteroaryl, which are

optionally substituted by halo, nitro, Cy_¢-alkyl or C;_-haloalkyl;
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oxo or dioxo bridge together with the phenyl ring to
which they are attached B is halo, CN, NR R',

w@Ro0B/ad1ky| optionally substituted by CN, hal oPOT/EP2006/069897

G _6-al koxy, G _6-al koxy, G _6-hal oal koxy,
C3. 6- cycl oal kyl C(O)OCi _6-alkyl, -C(O NRR' - 5

?Cg) gseﬁe gheny‘f of f@l% gﬁﬂ%yf&]k%ll ¢ alk(g{y%ﬁb of (?Fﬁz; may form an

het er owroycbr dAhmls]1¢getthgtlpﬁnem§11 theph&nydring torghizbrtbey are attached
B% ero Xl CI(TDN :l% g:l 6~ o?ﬂglazg%rrsﬁﬂgft#eh l’é&%\l %100&% -alkoxy,

nore su s’t i tuen
consi s€i.nglkoky, Gmﬂl@loaIBny,lﬁR%RydO@kzlG C’Q‘(ICk)ﬂ Copalkghaﬂ?(](y) NR'RY, -

& IER G U0 - s el o

-C(O) - (R IRV')n 5-0@(6@1erﬂ>er6d hétklyllaryl M@@@)l?tﬁaphﬁnﬂbk)ilo,r 6 membered

S(O 2 |
Cl(_6? il g}ﬁzel 11 gty %%%tl?%ﬁ{ﬁl&ﬁitggd—b& ()I%el&/&o(r)s: s?\lfﬁ;ltu&nt(s)
C( O) C!iele@te&ilfkqlh the 0@ RerGisti6gal:kyl or -S(0O2- NR R ;
H, k
K oS e Rl AR Aoy AP Re,dfkony
phar maceut Ccahlkyxya €t epiabhlkexy &:tytlhakdofC(OJReC) ¢-alkyl, -C(O)-
d i t [
carbon at ok R 26 M asregT o O P ey O SR R o
RhpldiRiexse H, C1 &hﬁﬂyb Cak- &ﬁnyEnB{N R ‘f;rB((IfD)O ﬁ?emaﬂayb oA NR'R", -

of for jn iyl vi dual
enanu@@fg %‘y %@%?9 %?%ro f ﬁwaisr,{ been found

Riad tHeCc@mﬂmledsl 6ea‘]k3ﬂ@rerm{l%lv)ﬁl) have a good activity

gn sthe A TCa tor. Therefore, the invention provides
hé usIéI(g pound of formula (1) or a

phar masdudiocal | y acceptabl e salt thereof in the

rmnuf acpl% 8. of nedi caments for the 25 treatnent of
ysnen8 Rea, hypertensi on, chronic heart failure,
anagpasginiatieutiediyatdeptableaahltvéenfrf.essi n, |iver
cirrhosis, nephrotic syndrone, obsessive compul si ve

di sorder, anxiety and depressive disorders.

Vasophessnpoimnsisaf ®ramilnd) aey dogemt sode avehmietriquadziucaoms.

Qﬁcotr@ﬁ \%gafh%x)?&tsﬁﬂ 1ﬁ%n‘rilfon 151618416%%? &Eel{)l@&npﬂcp@iﬁ@l ﬁfﬂ'é%ompounds

ree essin recegﬁprs onging to t

ef fegmula (B l@bldmgﬁaéh Rf Biplisgupkeoaptionsrs agd anikhseihereof.
The VIa receptor is expressed in the brain, liver,

vasclhihag bsdmetulm fH4$ He@onlpogds @ﬁfefmslaanmatves bbsd aduhﬁy on the

V3
STty THRERAe br oS ERREE: et 2h SbBbth i Fhpamuta ) or
¢ pﬂmcmmaﬂy hdcepteblalsalt sreofiat the nesocfatironf medicaments for the
redhRhest &ﬁﬁleﬁ‘%hga', H%ieﬁsigﬁf &dic ﬁgarYﬁlﬁgl%r, ﬁlsclﬁbﬂ)priate secretion

of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder,

anxiety and depressive disorders.

Vasopressin is a 9 amino acid peptide mainly produced by the paraventricular
nucleus of the hypothalamus. Three vasopressin receptors, all belonging to the class I G-
protein coupled receptors, are known. The Vla receptor is expressed in the brain, liver,
vascular smooth muscle, lung, uterus and testis, the V1b or V3 receptor is expressed in
the brain and pituitary gland, the V2 receptor is expressed in the kidney where it regulates

water excretion and mediates the antidiuretic effects of vasopressin.
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WD 2007/ 077122 PCT/ EP2006/ 069897 -4 In the periphery
vasopressin acts as a neurohornone and stinul ates

woamoponstriction, glycogenolysis and anti di ur BGT/EP20061069897

the brain vasopressin acts as neur onodul ator and is
el evated in the anygdal a during stress ( Ebner, K.,

C.
T. V\ﬂltj 'E’Hé nper?%lhgllgse \%\A&gﬁgsm tg { Cgsd § oﬂg Bﬁegg%{cf stimulates

vasopr essi e anyg d ato nodu
stspemstionpnnglysogeavbygis emdi antiditesis. Hurthd teior vasopressin acts as a

&év{rghlodﬁ%fl raa)nd JQ]%VM:(Pl g%ﬂg{%{iala Id rlﬁgtst%ﬁ '(\E%Itr%r K., C. T. Wotjak,

expresse rarn an I'cu
etr elas{2ﬂ)02ke"lfdn®daﬂw1gdning, trlgga‘s ersdpresit mhaafn avithin the amygdala to

HloBBFa? sgpeléss cQ fl %Qra@éﬁﬁes lll ?Xt %39!!”&1%‘ '%%121%{% {3@4 §)C 'é[ﬂg It;]\{;lg receptor

regul-ation ot
B axemmly@mplremednmtbmbrm lhad ipartidutartyhie lphbis-aremadidke the amygdala,

field ht - dark .b Bi el sk
%PCI'QI SFII) & ar?(g%(g c%m.qyr g)%h(_}%hng )éfé?yfn:%aéllslp}/ﬁjeorttant fOl%‘élzhg Iregulatlon of
Recdagy. nintleahVan ﬁn&écdonm mee shnw/hru)edectt;oankammeha)ehmon im the plus-
Vasopr es s Vi n c "
Sty oﬁ)syc egdp a(?h ﬁ%gféy OXP%T I ovvnl" gl]ﬁ g{ul Sh 3%62?9?% Profound
Impalrmaﬁpnm)r Sersaln Reewdniitgen sadolRegoctiml ot iAdeictyrfdet iBehavior in

Naklan (PLbnhRR AR Ro R S SnlobefibRitFracology). The
dd@%gulatléﬂ of akep¥ las siceptoe aejpioan taerse sdizpeucleotide injection in the
oIiod nucl eotide i.nto se mre es 1

TR B REEhyBn B P SR I R8T iy Ry Grtpereer et al
GI%ShH'Mletf@Sepreksm ectepin aanitisen se mlllgadeS)xynuchb 1ﬁ’&pteptum reduces

b ook Bl e gyt Pup GRS iRy R in s

% iPaptd 39(2)2Q2d-a9).ng bl ood pressure and heart rate in
the solitary tract nucleus (Mchelini, L. C and M

20 PeNdUACRLChP 1ot punLoet T SRR S el &g n tre
Baiin 89 ZentiAB-2¢dlhtind blobb @r%ﬁﬂepﬁ]ﬂrlyea'rtt ratd imdtheeslitapetract nucleus

TARPERE! dn f “bileTh Moo L LpPtr PHGRIRE HuRBIyRbrmgdulates the

&ﬁﬂ@ﬁ'ﬁcﬁfaﬁ rdspor[@@(bad’xdﬁoﬁh "iAnhaY ot Add Sait 897 198a@1 1). In the periphery it

Ker L h . (2002).. ." .oni
EeEpr B8 PO IoR) SR HE M 3p Y EES BTG QU Ear of the Via

pceptentisnpreadst hé@blyaenit Nparhmert«<ah | mybélafrdfabtlﬁﬂlrd'tai Srats ( Van

etk Eaa R o oo Php s SRR P iRss VLA but not V2

tdaestapenthdissoh Préveets teadifdiluenm dfronicyiBmeAeitehads." Eur J Pharmacol
h rtengion, chronic heart failure, inappropriate
é%%?é$igﬁ“§9' vasopressin, liver cirrhosis, nephrotic
syndrone, obsessive conpul sive di sorder, anxiety and

depr ThSd WRose ST @e¢Bor zﬁﬁagﬁhﬁts{ﬁreﬁ&lﬁﬁl@@ thenghenatd i@nBe conditions of

@gfsmen ar d I}y?)erttgneswp A romcI nl\llgarr]tt | glquar el&a?)%rotprr%?et rrg%:grtetlon of

vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

The preferred indications with regard to the present invention are the treatment of

anxiety and depressive disorders.

As used herein, the term “aryl” means a monovalent cyclic aromatic hydrocarbon

moiety consisting of a mono-, bi- or tricyclic aromatic ring. Examples of aryl moieties
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anxi ety and depressive disorders. As used herein, the
term"aryl" neans a nonoval ent cyclic aromatic

whyarocaebon noiety consisting of a nono-, bi PCDEP2006/069897

tricyclic aromatic ring. Exanplees of aryl noieties WO
2007/ 077122 PCT/ EP2006/ 069897 -5 incl ude, but are not

nﬁmdte?]l?ﬁ a?ef n&qﬁl?&latl Ly t?olﬁlaﬁ%élfbléﬁﬁl%(gﬂfeﬂryy nﬁl{}ﬁﬂﬁt pﬁ/én’anthryl
ﬂzmeeﬂyinde@lmm@w|aZu1bm3rleS*iPhelmmblthé angshgenediphenyl,

| p‘@ﬂ!ﬁ%@g% @1&2@%: (ﬁwefng’géqf?n}ﬁjIaBB%EMleﬁylllsfogmﬂyde as well

spbobef Sipctaﬁd:q]zlyllllhlsugtedélyeme wnmﬂ@ hereampélew. Rebsitwenbefoowaryl

?H:Rl%% l?lﬂ%?é &otﬁlée%rt?ékhaﬁoé ;g b!ﬁfdké a]ﬂ& Héér}%r‘ié C?daryl are

pharlyl ambnapfhlulgr]l yaindatltl nmap ptdfgl’ably@hdnﬁt Thé anybmeieties of the invention
f | |

FLBLEAIPho L O B RLSH1 9,85 D0 VAT B0

thizi acyl m«zig!@'tfbnem avuset, satveatedpbparsialdy saturheed a¥-ytb 6rme@byred ring

éor{tgn ngi érolf% g’twg %Etléfo%% erﬁls %iecpe%rédnq ld %/ndsﬁ t %%e%rggly tl?é addfional rin g

Wo “heteroatons
seﬂ *eadd édmkmbmeﬁ ralgd:ohltauﬁn gf\m aiqigyn htmmsadizkhmiptm af suchisgbstituted
arlyl mme%g(mcful%e 6t)ut rTFe no%rlf%g ! It??[ze%t%g% )Iiarrll:y Vi ?xﬁ/z%?uranyl

such Sub

bercdodabeplyh lbbnmpgramgﬂ; bénmmzetdyl,ttmanzdz)emnodylob(@ayplperldmyl
Ee 1208 dr grzal%ﬁlnf %E%zéo%n or)(zlé(%m blegglfzglrl%)é% éim’yb ganGt f qgr)’elﬁla})@%/rphenyl
baplzoglipepazi yiyds welen fopy speoif icalll ynijth straoeintzyotho exztmplemb/drcm below
met hyl enedi oxyphenyl, et hyl enedi oxyphenyl, as well as
t hos fdc N I [ .

e T B LA
stougicghtairong fromnctoeicanlyatr aioa]Sbfon exngle mghyiuqzthyl propyl, isopropyl,
ﬁ%%l 1nl5un[?1h§ rbulEg]/l ]t l%quflﬁanﬁggg ﬁlg e%r?ed % lggf(laglrlrglbpustar? Ci4-groups,
Re.lvuthyl 5 4tarbum yﬂon‘asnd the Iike. Pr ef er red G _6-al kyI
groups are G _4-groups, i.e. with 1 - 4 carbon atons.
The X
al kyfl‘ﬁér {e%rindouc agirole%}’aéen My n%&?p %8 ovemgfrgglg\% sh}ﬁe as defined
altctxacdmidwhaclalsamad)cylgwarad)wn &oef. é’rafemectﬁil &Sal&bk)ogryups are
B8RS B8 P s A0 AP LA B9 RS ol o
The term C2 6- al kenyl " denotes a carbon chain of 2t o
6 calboterat €ne-abenpl’ idsnetgs a carbloudian bohtd 6 earbesatohmicamprising

%ﬁgﬁ@%héﬁ&‘ﬁ 1tsgc{l)1%#10 Ziggeﬂﬁ%ﬁ‘?&ﬁqgéi (ile &ﬁ&ﬁf@dpéﬁ'— -yl, propen-2-yl,
peten €nyl2byten - 3p3émeaatfsn31yl ,pelpten{Qeyi Idsn;tdan, 3h@>pemem 4,fyl,, h@®&n-1-yl,
HS{éﬁ% él %(%]xgg—zﬁglgg%ﬁ% %1 an)ﬁ% L g?gfgﬂ Q%@%ﬁ%&&hcal@%ﬂustrated
bx thepkespleeheiem H@éd\mw The ter m "benzyl oxy" denotes a

benzyl group attached via an oxygen atom

The term “benzyloxy” denotes a benzyl group attached via an oxygen atom.

The term “halogen” or “halo” denotes chlorine (Cl), iodine (I), fluorine (F) and

bromine (Br).

The term “Cj.¢-haloalkyl” denotes a C.¢-alkyl group as defined above which is

substituted by one or more halogen. Examples of C;_¢-haloalkyl include but are not
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The term "hal ogen" or "hal 0" denotes chlorine (Q),
iodine (1), fluorine (F) and bromne (Br). 30 The

w0 eoom0@e2 6- hal oal kyl " denotes a Ci _6-al kyl greCpER®06/069897

defi ned above which is substituted by one or nore
hal ogen. Exanpl es of Ci _6-hal oal kyl include but are

TG R0 0001 L FTARRSLIRREEs B g
h@fyt subtitplted yeorteydr oorercl, Fid i I stols(s) asuraicis lyoso geups specifically
[R5 &at : C%F}}e &51:1’1? esh ntol';'%g\% §%¥}%h b afogﬂcﬁf“arg HRYo- or

speci e exa erein
bédluone- nmtbﬂ@lrleéldl CI _6 hal oaI kyl are d| fluoro- or
trifluoro-nethyl or ethyl. 5 "G _6-hal oal koxy" denotes

C' = 6aﬂhgﬂ%,§,' QURot8Sa éfﬁ‘g— h]ﬂﬁ%i %gg%\f] ss %3151%% lajte)éveo\?/hich is substituted

substlltut ed one or nore o
by oge pranoed Hedogen i raimpdes df G- c-drbatkoky Inchideddt arg not limited to

Hb%)ér Qﬁlog% Q?I?)(s\fl’tué&' }B?Bhé ot ﬁ%r@@l NS &1 a@@tﬁﬁs % 'f:vglrf‘%/ those

ose ’'gioups spe
gﬂolugs syeaﬂ“ledlybiluitmedeboatﬂlp Iemlbiav ledrein theloowwPrefereddeCr ehlaloalkoxy are

i, 8- N Vi ' o- or trifluoro-nethoxy or
@tﬂﬁ‘gﬁd;.a&%h% gt?%xy%s&é&%cl oal kyl " denotes a
monoval ent or dival ent saturated carbocyclic noiety '
consihke ieng “6b-cayetorlbdy denatesrd mgno@jaslt onflivglenicatnrated carbocyclic
tlét?é@'L st? B S HRALL V\#‘ HE Eﬂﬁ%e% 53111 ﬂgfﬁ% n Jp%naltl)hlgees%b%tuted with one,

stituents, erei st It uent
twird élpien de fowir yubvyldrem@y whe@ieingeach [siystifue@i lsen@pkmd@lﬂy hydroxy, Ci.¢-

ROy LAl T R BRREL LAkt pampes o
oxo;lq agryamloyetiseipstiide wpadn alyshbyitelsd yclepropdnetion ally substltuted
pqsotu p);e ntp%ﬁnéﬁaﬁ%@u%%t%klopaﬁ | a?lra% It%gglb%ﬁt&weﬁ%yclohexyl as

tiona Stitute
we]l hs thosg dp@siﬁC@fyelblsmadeHyyhet e{apgtlesdiceadn bylovvhe exanpl es
herein below. The term"4 to 7 nenbered
het er ocycl oal kyl " neans a nonoval ent saturated
moi etle teemndite imgynreheterocydoadifyl ameansa rapoensleas satigped

ﬁ%ﬁéw lSnsidthel HEhBging B€4 tct Matonas rm?rn@&nwg 2R Q@diRE®ne, two, or
ggosen from nltr e en or su he rest be

n,
PHRFICIRR GRS chgsesgrey n*itr Hoered’ et Eréb%ﬁé’aﬁ’%% Caé'lé‘?P atoms. 4
Qp’l mﬂfblefeyd Heeerseobhlklylidad i ptibh flydeesnbitisoted twithesn eOtwd, Glutee or four
e en %Trbm\’\f@lc : guxbstl{3 P 1n(fégelr engﬂl%&ro?{% ()1(1 ; alkyl, C;.¢-alkoxy,
Cn 6" Gﬂlbﬂkﬁalhd»lgl(h 6Hai1@ﬁ1k}d:|C16 hwilr@aflalkyl lkoxycarbonyl amino, Cy¢-

%k lichrd ng F%iam kfﬂﬁ%ﬁgéa,rrp&{w Ior CQIFHOH am ci%nless otherwise

am no am no,” am noca

a%?ﬁr@sﬁ igficaisd. Fxamades obhpisramyais m%lsté%sumqle%ﬂ %yt are not limited to,
bp@@ﬂpa@bst@t@dmkeeﬁqeospmm oesEtited féﬁ*aﬁ%dr@sfufdﬂeﬂ dfonally
not(il]gl] ﬂ 2ti %(Jdonal SII@]:[I%\?)tttd
P%‘ﬁf'éi PIBRt '8 aPlPSIP“@ bt Sfl Pifré‘? PAOPEatyprtitute
optplosialyl, pptisntiytsibireteld pipeerzingd, ytl tholfite anbédeyvhich are
S%é@i%%ﬁﬂ)”&gl%pﬁﬁ&{ l?ér&ql §l¥l4stitu%RIS|0(31[11 %E lséﬁec‘?&?f?&ﬁltéjlt—ggkyl, Ci-¢-alkoxy,
Ci-s-haloalkyl, halo, CN, OH, NH>, as well as those substituents which are specifically

illustrated in the examples hereinafter.

The term “5 or 6 membered heteroaryl” means an aromatic ring of 5 or 6 ring
atoms as ring members containing one, two, or three ring heteroatoms selected from N,

O, or S, the rest being carbon atoms. 5 or 6 heteroaryl can optionally be substituted with
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nmor phol i nyl, optionally substituted piperazinyl, and
the like or those which are specifically exenplified

whedogiomz128ubst i t uents can be sel ected from C -BeBERY006/069897

G -6-al koxy, Ci-6-haloalkyl, halo, CN. OH NH2, as
wel | as those substituents whi ch are specifically 30

%Jrlé, g@%ﬁ{)eggé g ﬁstﬁﬁ( l\xﬁl%réql? E&hnah sttl%vrlentt Tﬂﬁ dép%h Hér%tﬁglydroxy,

er oa nmeans an ar om
6n66RUlﬁ@ﬁa&manﬂhashmmﬂglh@hb@rshdoddeﬁlngwbneymnmo
etrer )
B BL B BAAIEESL SRS BB L O Ny BB
opbomylahing, bmlesujg]gdrwtsgtsp@:lﬁmaﬂquvl@amommdszﬁ heteroaryl moieties

i %Lusfit : l%.g %19(9[%\%? fed to opq lli Xlﬁjs 1&'?&?1%18520&)9 l'i)rptlonally substituted

pxaelybodaondlly shbslltmbcgi thlamlxlﬁop;tldnylly subistititeal fyosolyl, optionally
C , I
gb_s@t_u;téli dﬁ}%%{%ﬁﬁ(lkoy;ﬂ%nglh( ?(gggétgge%b@@ dﬂlﬁy)ll or]ﬁtlonally substituted pyrimidinyl,
QptiGradly Ky st tedbfuraiyl,GndGh @dek)ghldmm specdmaltpeanipdiiiyd heron.
car bonyl am no, unl ess otherw se specifically

i ndi » | el ' 1

but SPehs RDVET Pen e SRR BT el ABb W hich s

attdctiad wial splfomtl igorvgpl. | y substltuted oxazol yl

optionally substituted thiazolyl, optionally

su bsﬂlé H:F'rﬁd‘oﬁx bf 94 % pe%b eﬁ%l tl) X2 and ﬁsg‘legff:{ ﬁgm one to four residues

pyrazinyl, optionally substituted pyri

vpichanayl heyinderss ténttlytseldctpy fiion dierggdups gogn |bg}o>a~1 Pyeferably, “one or
1 r L., 4

R o B AR on RO RS AN ST SRR L T F beine

bydrbgagr. oup as defined herei nabove which is 10

attached via a sul fonyl group. The term "one or nore"

when fl@é)&)tr& ioh @‘tvggRaﬂ)%e gr didiy 1@1?91%&1%]% 1<,fh°cHEy are r2]1ttached

resi ues epen ected fromt

gragipran g vmoh@pwgrlcﬁgeéfdenqm n oxoo@redl@xo bridge@f thafollpwing

£ORLEXt nmeans one or two residues R2 and R4,

respectlvely the rest being hydrogen. 15 The

expression "two R2 together with the indole ring to

whi ch they are attached may form pxo or di oxo

bri dge" denotes an oxo or x0 bKi dge of the

follow ng fornulae: Canm 9 whi bi nd two adj acent
carbon atons of the phenyl or iHdole ring of the

conmpound of 20 formula (1) to which either R2 is

bhdibigd tv@@ﬂjﬁeﬁﬁcda@lﬁorgitem@@ﬁ tHel plh@h%l&ﬂr :}]r[tg)lé igﬁgl; of the compound of
Xpres ether with the indole ring

foéﬁ\kﬁﬂ @Ltoc‘ﬂ]é]ﬁ Slr%éera]ﬁ tl%ll&lﬂ Weforma 5 or 6 nembered

het er ocycl oal kyl which is optionally substituted by

=0" Bxadaples of groups illustrating the expression “R' and R’ together with the indole

ring to which they are attached form a 5 or 6 membered heterocycloalkyl which is

optionally substituted by =0 are:

A O

(G

and



10

N 1-f ON NH and S WD 2007/077122 PCT/ EP2006/ 069897
8 The term "pharnaceutically acceptable acid

w@ awdiotilien) salts" enbraces salts with i nor gaPCT/ERZV6/069897

organi c acids, such as hydrochleoric acid, nitric acid,
sul furic acid, phosphoric aCIC§ citric aC|d formc
acid 3
aci dTh% H:ﬂ? ﬁaﬁlg%:?%uélﬁng?ﬁ% éﬁie‘é]mfdg%&%hSn)asghg erTHEE IS with
prot ginireanelsarkdron a@dmmqih, aszlnszdmhlorlasacrﬁhmstec &id, sulfuric acid,
t e ..
?ﬁ)(? S@h{)f' 1(9 ?A’lh };Clt(&_;lg ra i f;??ltél rﬁgaé:%?{ fen ?I' 1(9(; , i eﬁ%? g(éq{ei,n Cgtl(p &JICE%CCIHIC
aad.gattaroracic nztties ct wilfoorpodnpigolotnest Borinecigerevedilas those
r . I Rl wherein Ais
SRR fibdiardd @ BE ik @elglé’)ﬁl"%‘}\l (a), (b), (c). (d),
(e) and (f): WD 2007/ 077122 PCT/ EP2006/ 069897 -9 (a)
(b) (¢c) O X~O4RX4X 4XR\ 1 R\ O (d) (e)
(f) XX4RAN 1T 4\ 1 RV I X

In detail, a certain embodiment of the present invention relates to compounds of

the general formula (I):

A
O

3

R \ R ()
A

Rl

wherein

Ais selected from the following groups (a), (b), (c), (d), (e) and (f):



Xis can be the sane or different and is CR R NR'' or
0, wherein in (a), only one X can be 0, the other

wheinrig7GR R or NR''; R is H 5 C _6-al kyl oppCDRPL0§069897

10

15

20

substituted by CN, or is aryl, 5 or 6 nenbered
heteroaryl or sulfonylaryl which are optionally
substi tuted (%%[ one or nore B, or 4)5 -(CH2) m Ra V\,her%)n
Ra is: 0 NR R C3.6-cyc|og\ kyl, 4 to 7

menber ed- heterocycl oal kyl, aryl, @r 5 or 6 nenbered

heteroaryl V\gi ch are optionally bstituted by gne or

nor e ) n- ( CO) ~Re ) n- (SO2

Wh@r-€ C _6-al kY al koxyR

C3. 6- &y IX, T(CH2) miN R

C3. 6- cycl o , 4 to 7 nenbeéered<heterocycl oal kyl 0
aryl nmenbered 20 hetleroafyl which are
optional | yxsupstituted by one 6 pfe B, WO

2007/ 077122 BCT/ EP2006/ 069897 -1 or Rl and R3 \T’

t oget her wi the indole ring t ich they are

attached forma 5 or 6 nenbered heterocycl oal kyl

whi ch can begdsubstituted by (CO@E) R~ is one or nore of)
H, OH halo, CN, nitro, C _6-alkyl optionally

subst | Bre- NR R G _gzgalkory, - O CH2- C2
6- gltke benzyl oxy, ol R2 r?%y formﬁ

iii

Xis can be the same or different and is CR”R", NR" or O, wherein in (a), only one X

can be O, the other being CR"R" or NR™;
R'is H,
Ci.6-alkyl optionally substituted by CN,
or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -(CH,) n-R* wherein R* is:
OR,
NRRY,
Cs6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH3),-(CO)-R or -(CH,),-(SO,)-R®, wherein R” is:
C¢-alkyl,
C.¢-alkoxy,
Cs.¢-cycloalkyl,
-(CH,)n-NRURY,
NRRY,
Cs6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered

heteroaryl which are optionally substituted by one or more B,
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35

-(CH2) n-Nk" kv 5 or 6 nenbered heterocycl oal kyl
optionally substituted by G _6-alkyl, or is G _6-alkyl

wW@r00a0y1i122 whi ch are optionally substituted by PABEPBN@©)69897

- CO-C _6-alkyl, or by -NH(¢O Rd, wherein Rd is
G _6-al kyl optlonally substituted by halo or nitro,

o o R Ta S 0, BT R0 o
or G _6- h@hmaihcydd hemomlqa&ybwbmb cambe s1bofitukgd hyalGO);
R4 alkyl, 186 B ecﬁ—t‘[ KXY M c1t6‘r’]§gkﬁ§gﬂa%’a11§%£@u?lﬂed by -

0X0 or di 0X0 oget’her’ VVI
whi ch NR%‘BW,aﬁies ak@afclf@dZHzBCt salﬂialhﬂﬁbe@k&ylom R',

G _6- a+11<t¥Jo %)p@ o%cld%‘?t 10 tbﬁ%lg? ¥q g%ﬂ’er UJﬁthé) Indole rin gto

Ci _6-al kox

C3. 6- cwhicbalhw}dmatt@(l@)OO 6- al kyl , C(O) NR R' -

%C’g _6 alkyl, -S(O2-G _6-alkyl, -S(O2- NR R
t )"-phenyl, or 25 (CR'"RV)"-S or 6 nenbered

het er oarighaleher ei n the phenyl or 5 or 6 menbered

hetero I i gt Opt | onaIIy substituted by one or
nor e s%i)gt eﬁt 5(Gv}])ergemsgl ected fromthe group

consi st nng alkghl o, CN, NR R', G _6-al kyl optionally

substitute &e%{u G _6-al koxy, G _6-al koxy,

Ci _6-hal oal ko%?f’ 6-cycl oal kyl, -C(O O G _6-al kyl,

-C(O - 30 NRHR),-NREROY) -G _6-al kyI -S(O)2 G _6-al kyl,

-S(02- NR.R':: R and R, are

G 6-al kyl > S ﬂhb nﬁ/mber?d&ﬁtgo&cl%aﬂgﬁjggﬁlona léastlm:t\pd %Cl ¢-alkyl,
- C( O) - 01Gs (hs-alkiyl/br, arylSHvB)cR-atd offtomlaRy bubstitut&( 1) 2-

NR"'R';R"'landR' are Hor C _6-alkyl; mis | to 6;

35 nis O {1% 4; WD 2007/ 077122 PCT/ EP2006/ 069897 - 11

as well as- (DG(HD)?ﬁG;euﬂaybal I y accept abI e salts thereof.

IRZ a Rger}? Z_I n er&gﬁ%g}iﬁl elifr‘ﬁj nlsa 4 ;1@,?”%2 I}aiu%gabR%tutedbyhalo

above, andokiitiosoHR? €haryboah Kyl 6@1ﬁembered heteroaryl which are
Cl - 6-al kyl en al k

certain enﬁ%gﬂl‘\?@ %bzsgfu%?(ﬁ]%y ﬁﬂﬁ%ﬁtr?}o o~ 05%@1%%%&%(
Rf om t Rengbompreofid] Isdlé, @ afkyl or Ciq alkoxy, CN, or two R* may form an
oxo or dioxo bridge together with the phenyl ring to which they are attached
Bis  halo, CN, NR'R", Cj¢-alkyl optionally substituted by CN, halo or C_-alkoxy,
Cy¢-alkoxy, C¢-haloalkoxy, Cs.¢-cycloalkyl, -C(0)O-C ¢-alkyl, -C(O) NR'R, -
C(0)-Cy¢-alkyl, -S(0),-C)¢-alkyl, -S(0),- NRR", (CR"R™),-phenyl, or
(CR™R™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered
heteroaryl moiety is optionally substituted by one or more substituent(s)
selected from the group consisting of:
halo, CN, NR'R", C_¢-alkyl optionally substituted by CN or Cy_¢-alkoxy,
Ci.¢-alkoxy, Cy_6-haloalkoxy, Cs_¢-cycloalkyl, -C(O)O-C,.¢-alkyl, -C(O)-
NRR, -C(0)-C\.¢-alkyl, -S(0)>-Cy.6-alkyl, -S(O),- NR'R";
R'and R" are H, C¢-alkyl, Cp¢-alkyl-NR"R", -(CO)O-C.¢-alkyl, -C(O)-NR"R", -C(0)-
CL.e-alkyl, -S(0)>-Cy.6-alkyl or -S(0),- NR'R™;
R and RY are H or Ci.¢-alkyl;
m is 1 to 6;

n is 0 to 4;
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25

H, G _6-alkyl optionally substituted by CN, or is aryl
or 5 or 6 nenbered heteroaryl which are optionally

wae stz ed by one 10 or nore B, or is - (CH2P@OF/RP2006/069897

wherein Ra is: 4 to 7 nenbereg-fgterocycloalkyI or
aryl, which are optionally substituted by one or nore

IS .= . - R 15
%‘X@I%\S: 8&@%&%&9@fpggief%n§%§%dehletser ocycl oal kyl

aryl, or 5 or 6 nenbered heteroaryl which are
opti Hpél&érbﬁlr§é&9§$dlhféh?81f tﬁ¥ 1&@1@‘[1&{ A;n?{ R' & RBRER"TRI Q¢ B, HR R' m

G _6- g enyl are 1 ndependently
%d_@are@hséile’?&‘ﬂbe P‘PPVGe%ntdal n errbodl rrents of the
L.pvent]jon, ne _or Je5| ues sel ected from
Rhés nguSl@gig f G Wga]]@flenqu P5anei 6-al kyl, or
Ri"ip- aHKﬁm6aIH{3@ferably R2 is |ocated at the 5

and/ or 6-position of the indole. Mre preferably, R2

i S - EMeriath ériieo BmpASIof irinvaitiol, RMis kdlect&t Pomithé @ uprdnsisting of
A in the 6-position; or Me in t he 5-position and C
in theH6-position; 25 or Hin the 6-position; or d

in the.6 sition ol Even nore preferably,

R2 is C@ Q]%Pﬁl ]ém%ﬁ}b%li)istlltu ﬁdbgf&}lhe indole; or Hin the

6- posi b1 ivaArydbr § be6 infvadieeed Miabayt ehiehabd yptionlly subs@uted by one
in the 6-positi of the indole. In certain

enbodi nent & '§P" et()$]ie i nvention, R3 is hydrogen or

Ci _6- abkiy-(CHPrafevabdiy R* R4 i s hydrogen. WO

2007/ 077%?2 PCT/ EP2006/ 069

9
oo meto T PRSP A PLAAG VRl Reongfly substtuted by

formula (1) asne (dﬁ’ﬁ@ll’elﬂ)ed herein, or pharmaceutically

accept abI e ph t he provi so that not
all R1%' (é@ﬁ%t{%ﬁéy SH“'{H% same time. A further
enbodi mem_6 alkokye i nventl on i ncl udes conpounds of

f ormul a ]SH ;as b5 described herein, or
phar maceutital |y acceptable salts thereof, with the

provi so 4 hat rrféﬁiber@ll-llletﬁbcyo%,ﬂ(yﬁ&rﬁ[& R Gnembei@t hieke€oaryl which
sane tine. In certai ﬁb (rirgnt s of theBl nventi on,
group (a) of¥f F?Btl%‘éﬂjr@ﬁﬂ YOS P PRT PE™OFS

Bis halo, Cis-alkyl or phenyl;
R' and R" are independently H or C_¢-alkyl.

In certain embodiments of the invention, R’ is one or more residues selected from
the group consisting of H, halo, Cy_¢-alkyl, or C;_¢-alkoxy. Preferably, R* is located at the 5
and/or 6-position of the indole. More preferably, R* is -OMe in the 3-position; or F in
the 5-position and Cl in the 6-position; or Me in the 5-position and Cl in the 6-position;
or H in the 6-position; or Cl in the 6-position of the indole. Even more preferably, R” is
Cl in the 6-position of the indole; or H in the 6-position of the indole. Most preferably, R
is Cl in the 6-position of the indole.

In certain embodiments of the invention, R’ is hydrogen or C_-alkyl.

Preferably, R is hydrogen.



is selected from(a') and (a"): R R 1 I CNYONO

ONN (a) , or (a") 10 whereinis H, G _6-al kyl or
w@Ro0Bnad1ky | ene- N(R')2 and R is H or G _6-al kKyPCT/EP2006/069897

preferably, is Hor G _6- aIkyL nost preferably, k"

is H As it can be seen fromthe definition of Ain

the c onmpR er%ingo(airm:ﬂt%f (:ﬂe)anélq{Og in %Uﬁl‘g)%uﬁés ?f fosmula (D) as

formula () enco he conpoun
(¢schbed Idreig) or ;(ljarmdc)eutl(:all-yel)scqmaj)le( Jaltg )hea@f fwith ‘dmsp;ro@;o that not

BEr P Boothed GeeBey " B s N0 (1) 2 R Re N

RL XO R4 N
A further embodiment of the invention includes compounds of formula (I) as

5 described herein, or pharmaceutically acceptable salts thereof, with the proviso that not

all Rl, RZ, R? and R* are H at the same time.

In certain embodiments of the invention, group (a) of the compound of formula (I)

is selected from (a’) and (a”):

.
N O
b
O
N N
1 1

(a’), or (a”)

10 wherein R is H, Ci.¢-alkyl or C1_6—alkylene—N(RiV)2 and RV is H or Cy.¢-alkyl; preferably,
R" is H or Cy¢-alkyl; most preferably, R" is H.

As it can be seen from the definition of A in the compounds of formula (I), said
compounds of formula (I) encompass the compounds of formulae (I-a), (I-b), (I-c), (I-
d), (I-e) and (I-f) as follows:

0
A
* (I-a)

15



O(l-c) R RBN RL 6-bNR4 O(l-d) R RN RL W

2007/ 077122 PCT/ EP2006/ 069897 -14 x R4 DN O (I-e)
WER200R87M22 R1 X R4 N O (1-f) R2 R3 N Rl wherer/mPRL6/069897

to R4 and X are as defined hereinabove in connection

with formula (I). In a certain enbodi nent the

conpounds of the invention are those conmpounds of 5

formula (1-a): O XA b

(I-b)

X
O
R4 N
O
(I-¢)
R2 \ RS
N
\ 1
R




R4 O(l-a) R2Z RBN R wherein: Xis can be the sane

or different and is CRR NR'' or 0, wherein only one
wX2aan77ibe 0, the other being CR Rmor NR''; WIPCT/EP2006/069897

2007/ 077122 PCT/ EP2006/ 069897 ,;15- R is H,

C _6-al kyl optionally substitu%ed by CN, or is aryl

optionally substituted by ong or nore B, or is

-(CH2) mRa wherein Ra is: R R' aryl optionally

substituted by one or or is -(CH2)"-(CO-Re or

-(CH2) "- (S2) - Re, whe , ™\, C _6-al koxy, NR R

10 4 to 7 nenbered- hefe cfoal kyl, aryl, or 5 or 6

menber ed het er oaryl gw ane optionally substituted

by one or nore B, R~ is one or H or hal o, e.qg.

ad, R3is H or is G _6-alkyl, IS one or nore

of H halo, G _6 alkyl or G~8 {oxy or CN:e)B is

halo, CN, NR R', C _6- aJRky 3 ssubstituted by

CN, halo or G _6-al koxy,> [ Y,

G _6- hal oal koxy, C3.6-cycl oaKyl ,N-C(O O G _6-al kyl

-C(O NRR - C(O-G _6-al kyl, -S(\@)Z-O'_G-alkyl,

-S(0O2- NRR' (CR""R)"-phenyl, or (CR'""R)"-5 or 6

menbered heteroaryl wherein the phenyl or 5 or 6

menbered 20 heteroaryl nofetw.is optionally

substituted by one or npKe substituent(s) selected

fromthe group consis of At 0, CN, NR R',

&

G _6-al kyl optionall by CN or
G _6-al koxy, R N
0]
(I-f)
R2 \ RS
N
\

Rl

wherein R to R* and X are as defined hereinabove in connection with formula (D).

In a certain embodiment the compounds of the invention are those compounds of

formula (I-a):

A
X
N
R, °
R \ R
A
R!

wherein:
Xis can be the same or different and is CRiiiRiV, NR' or O, wherein only one X can

be O, the other being CR"R" or NR'";
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G _6-al koxy, G _6-hal oal koxy, C3.6-cycl oal kyl,
-C(OO0d _6-alkyl, -C(O- NRR', -C(O-0Ci _6-al kyl,

wo 30212 6-al kyl, -S(O2- NRR'; 25 R and RPCHEP20bL/069897

G _6-al kyl, Cl_6-al kyl ene-NR"' K. -(CO O G _6-al kyl,
-C(O-NR'"'"R - C(O-G _6-alkyl,”-S(0O2-C _6-al kyl or
S{O)Z NR R; k" is H, Cl-6-alkyl or

EI 6-al kyl ene-N(kv)2; R is Hor G _6-alkyl; mis |

to 6; CaQalfyl eptonpldy srbstatwteddiylClds phar maceutical |y

accept abl glry? gkjﬁélsatﬂggﬁilgsgﬂ;tutg! P}f Ll ? &gpeolgh ment,

prefera and (a"). In a
certaiwienﬁﬁdi:i)ﬁrﬂﬁtwhemnﬁompounds of formula (1-a) are
t hose co inds wherein RL is H for exanple the

fol | owi ng cohpounds: WO 2007/ 077122 PCT/ EP2006/ 069897
-16 1' - [ {6t @hlcorby ditsiitutal by3end graaeiedhy| ]

o b ot 1Ty bt st PERon R TR b bt i
e-4, 4' - qUi-nealkbxy,- 2' (3" H) - one; 5

6- ChI or Og 1-11[(6 chl oro- 1H i ndol - 3-yl ) carbonyl ] - 1-[ 2-
(di met hy]I\Iam ho) et hyl]

spiro[ 3, 4tcbénwn»bamdﬂleetér04yclqmﬂlg¢mkydj o] 5 (Qubpmbeey hatedoaryl which

6- Chl oro-1' - irg% 8ona91ré/ sng'ZlftﬁtQQ%Esogeél %ﬂ@?&‘zﬁonyl ]

spiro[ 3, 1- behzoRazin 1H)-one. In a
Befist ai oneeorbodierd bt ot iedo,eqrpbunds of fornula (1-a) are
hose ];_:Ionpounds 10 wherein RL is aryl optionally
su]bstl uted by one or nore B and B is as defined

her ei nem@@em‘alhylfor mula (1-a), for exanple the

I ]
RS, 5l PRSP IRREAC, Mg o afiS) SECL ks N 1 spi ro |
B,id- behadox@X] NR—RZiE @1 ¢ dkyeptidhad]y sub&{tdtehl beigaN, Haiv @ C,_¢-alkoxy,
t d 1

Chose Eoraa gt PR Ra R GG Gl T RANRR -

is CN CMR-Ri- atklyl as(y)),-Ohkatkyhl- SGO)S{NR?“]IC(@E‘H{IWpMI or
|

For mul E I dy SRssaremmBerE b B TR eyl P anogembered

conpouhesroaiyl m01ety is optlonally substituted by one or more substituent(s)

(L6, Ol ot ek (3% ghlh Ugr.apgRgK! ) - 1F+ T ndol -3 1)

car bonﬁfie}c it % P g
halo, CN NR 'R", C1¢-alkyl optionally substituted by CN or Cj_¢-alkoxy,
Ci.¢-alkoxy, Cy_6-haloalkoxy, Cs_¢-cycloalkyl, -C(O)O-C,.¢-alkyl, -C(O)-
NRR, -C(0)-C\.¢-alkyl, -S(0)>-Cy.6-alkyl, -S(O),- NR'R";

R'and R" are H, C_¢-alkyl, C.¢-alkylene-NR"R", -(CO)O-C)_¢-alkyl, -C(0)-NR"R", -

C(0)-C¢-alkyl, -S(0),-C¢-alkyl or -S(0)>- NR'R™;

Rilis H, Ci.¢-alkyl or C1_6—alkylene—N(RiV)2;

RVis Hor Cy.¢-alkyl;

m is 1 to 6;

n is 0 to 4;

as well as pharmaceutically acceptable salts thereof.
In this embodiment, preferably (a) is selected from (a’) and (a™).

In a certain embodiment the compounds of formula (I-a) are those compounds

wherein R' is H, for example the following compounds:
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benzoxazi ne-4, 4' -pi peridin]-2(1H)-one; 20 1'-
{[6-Chl oro-1-(3-fluorobenzyl)-1H1indol - 3-yl]

wa@ a0oomb3 spiro [ 3, 1- benzoxazi ne- PCT/EP2006/069897

4, 4" -piperidin]-2(1H) -one;

3. (6. Chl or 0. 3. ][(2(0523 1, 2 di hyf o- 1' H- spi r o 3, 1- benzox
azin P A e
yl )cgr[gony (?JO %ﬁ Hgd ol -%)Camonly c}p%mé%iltlﬁnlzo%azglﬁdél’él piperidin]
Z(I{PBC@I@Ioro 3-[(2-oxo0- 1, 2-di hydro-1' H spi ro[ 3, 1- benzox
K Tt Py PR Rkt P e ddsauinglinhy 2 51
the conmpounds of for rrul a (l-a) are those conpounds

wher gi SQA2) - Re,

e SNBSS RRpIe B fhrof )5 (500
Ecb?lbély@dnlheiedrﬂbymb[@a]l kg&izoxmr;d 4 Aopip&ridin]-@( Hbrbes; eold

mor o8 kg T G iE 1 ORRLIS L SIIRb LAY PHa R ARy 20

pipeﬁd)mai)2(ﬂé} enﬁabove for exanple the follow ng
conpounds: 1'- {[6-Chl oro-

I - (3¢ é&q{aﬂpgﬂg&}ﬁmﬁng‘{ﬂé CBH@ gﬁl%ﬁf]_f%%ﬁ_‘? ?g%{jez}é%sg compounds

[ 3, 1-benzoxazi ne-

%a@irﬂﬂlﬁi a1 Ppﬁ?t@ﬂg@ﬂ&@ﬁ%@jone orlifior¥ B and B is as defined

iugrg ng)]J> rfgr IJOI'I(H% f 9rf8p 8& é ?he]fghdvagg Lorﬁpgl!lrld I'-{[6-chloro-1-
ar bon

@3 erdifp]op@hedy]rﬂ I}E(mddj—-?)ojd}s:arbbnyl}splro[?) 1-benzoxazine-4,4'-piperidin]-

é@a ahoro-1- (2, 3-di fl uorobenzoyl ) - 1H i ndol - 3-yl ]
onfﬁ}splro [3, 1-

benzoxa2|ne 4,4" -piperidin]-2(1H)-one; 5

- (16a @inlagy embodifnest Sle@bfnlpoon@qﬂfémym)ls G1-fomy kfjose compounds
ol I [
‘B%IE#Z oxnnngI n@% )%ﬁ? \x?%gérﬁ:l d]\g % or aryl fptl??aélyﬂwstltuted by one
br nRrq Bahd oo Bofﬂh eny B)ar@ascﬂcﬁetmmr]for-rmﬂp (lhgdler@nabove, for example

Mg}@@gmg%ﬁlpéﬁd&{g 3, 1- benzoxazine-4, 4' - pi per i di n|

[ 2- ( B; H6-dikldreel-chhraimi orotenaylydHiindpl-3pHchrbdo ) $ird03,1-
;{é%zﬁgﬁ)@gﬁh){_f@%&hﬁ%@@g@xazi ne-4, 4' - pi peridin]-2(1H
1- ( Bi'pli1GHlers- il B 8nbwbyhAy)6Hd tih dule3- yifkarheiol Jsgirgl3]1-benzoxazine-

&2“%%@&@&' Q% lji?fm peridin]-2(1H)-one; 1'- {[6-Chloro-
| - ( 23dﬁ{Ch29rpl-?p3é(r2|—@>{0r-ll 2- cgllhxﬂrwrﬂwspifb[%Ubéniéxg/zlh]e—4,4'—piperidin]—1'—

nzo(ﬂé'z]l} ﬁfg ﬁ&ﬁl I?’?Sﬂ%roP arbﬂnlf]rllczfl ]ﬁi—b one; 15 1'-

{ [ 6- ZHb-6thdero-3-[(2-oxo-1,2-dihydro-1'H-spiro[3,1-benzoxazine-4,4'-piperidin] - 1'-
E%é bon pﬁﬁi 1ndol€]§¥lipropgne%? Héll )-1Hindol - 3-yl ]

benzoxa2| ne 4, 4" -pi peridin]-2(1H)-one;
In a certain embodiment the compounds of formula (I-a) are those compounds

wherein R’ is -(CHa)o-(CO)-R” or -(CH2),-(S02)-R”, wherein R® is Cy.¢-alkoxy, NR'R", 4
to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which are
optionally substituted by one or more B and n, R, R" and B are as defined for formula (I-
a) hereinabove, for example the following compounds:

I'-{[6-Chloro-1-(3-fluorobenzoyl)- 1H-indol-3-yl]carbonyl }spiro[ 3,1-benzoxazine-
4.4'-piperidin]-2(1H)-one;
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2-{6-Chl oro-3-[(2-0x0-1, 2-di hydro-1' Hspi ro[ 3, 1- benzox
azine-4,4'-piperidin]-1'"- yl)carbonyl]

wo 1ddviordet - 1- yl } - N, N- di et hyl acet ami de; PCT/EP2006/069897

2-{6-Chl oro- 3-[(2- oxo0-1, 2- dlhygfo 1' Hspiro[ 3, 1- benzox
azine-4,4'-piperidin]-1" 20

I 1
y )Cgh{fg r@ﬂlclro f(_%i ﬁgfrﬁll Il,né/oy%) hifl Qréa?&ﬁtyﬂ%ﬂﬁ?)é]bqn]zoxamne—
éér Dlpnlydil}lﬂ;@( HcB) P3¢ 1-
(6 on B0 sioity G RidRlo, ot 3 DB Mo oL L,
bmomzmerélﬂl ]plpcm@inh]Z(LHJ onyd; ) car bonyl ]
I I :
{[ 6- Eh(ﬁg rC(%ljf % %?@GJI @i?l]% ({p%g&%l; ulf t)lle“_'I_{I I Z_’)—:%/I}i:/?r]bonyl)splro[?),l—
gaﬁb&zmyﬂe_}%ﬂl plpell_iﬁn.][-Z(lH) one; .. Ch|
benzgragl i AP BRLL PSSR B S oo
ylidaclorybisyir [ 3slpbanaokazBield Hempaxdta]-AeHH)-dne; pi peri d| 1]
-2(1
R L A R C e LR T L
yﬂ}éamb\cnmb)myﬂrc)[é%ﬂj baz8xdkineeh4 epip@idiel-4( 4 )-@eeri di n] - 2( 1H
On?og[% (Elpé)l%l?}(l?}f]lgajg ]I“é ﬁyﬁh)lor&_}_H n &1—_3§11l/clajbonyl}spiro[3,1—
barzbmzyﬂe}é,ﬂl piperfi@n]-2(1H)-one;
benz égil(:ford'o 14 2 Bk& %rfngfl:r? in- 21( %&%&BH%—ina&?—?)—yl]carbonyl}spiro[3,1—
ba}z()ﬁaznm?lt hwplﬁemxﬂlﬁ]}%[l-ﬂ), 8a®xazol - 4-yl) - 2- oxoet hyl ]
ar )
] be% @§ aczhff% mogﬁlbé’hrr?éyg]‘z %afw [Hindol & sl]carbonyljspiro[3,1-
fﬁﬁﬁzkfﬁ’ﬂelzlm ISH{SHIﬁcEg]ZQOHﬂ)GS&BWt - IP Ehe go;r_po_utnds of
or a nd i ndepende 0 ef i ni ns
R o ey e R e RO ERe bR a1
O o e e
and RLg e Are G0 harfnubo duGoRiors Ehaphat e S wRepain-1-
R carsorty]] - G -ibd @l kyl}-Nopi- dl@ﬂ@zlalcytamumst ituted by CN, or

ont - behpRy @bl PeTER T BRI o B SRR fnginors.-

bérZbiRysmRa 4 \wWhigeedin]-RalHsonet to 7
opt 1 GhaPy O EUBEHT s EPeitb) ZatB b PR T Peprgrasine-.4-
pipeH@nM-1(-E0%ar Ren yl MiEF i@t ol- Rel lacetate;
I'-{[6-Chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-yl]carbonyl }spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one;
I'-({6-Chloro-1-[2-(3,5-difluorophenyl)-2-oxoethyl]- 1H-indol-3-
yljcarbonyl)spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one;
I'-({6-Chloro-1-[2-(2-fluorophenyl)-2-oxoethyl]-1H-indol-3-
yljcarbonyl)spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one;
I'-{[6-Chloro-1-(2-ox0-2-pyridin-2-ylethyl)- IH-indol-3-yl]carbonyl }spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one; and
I'-({6-Chloro-1-[2-(5-methyl-2-phenyl- 1,3-oxazol-4-yl)-2-oxoethyl] - 1H-indol-3-
yl}carbonyl)spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.
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C _6-alkoxy, 15 NRR' 4 to 7
nmenber ed- het erocycl oal kyl, aryl, or 5 or 6 nenbered

whedognoaey|l which are optionally substituted bgT/EP®0©069897

nore B; B is halo, Ci_6-a|ky|_ﬁ§_phenyl; R and R' are
i ndependently H or G _6-al kyl 0O nore preferably, Rl

Iafe- n%gepeﬁé:@%ﬁﬂ’fﬁ Eg 9)653?& bﬁfﬁﬁﬂ%ﬂ?&‘ﬁhgg eﬁgﬁ%l;% of R’ to
R3 oins XankRé NI apil theZmaoreﬁnpl e of a compound of
formula (1-B) is 2-{6-chloro-3-[(1-o0xo0-2, 3-dihydro-

1H 1 [

Irﬁ gég{r @&ﬂlﬁf(ﬂfﬁfﬂf&f tgg %ﬁltl?rf fﬁ‘?ﬁﬁlg'(ﬁ]erl%ocné asses éhe compound
trﬁ@rmnlﬂéhfoo oherdinX aadRonpRSaes titfeled@hpw mﬁer@lbly
formula (1), (I-a), (I-b), (1-c), 30 (1-d), (I-e) or
(I_fkigﬂika use in the prevention or treatment of
dysnenorrhea, WO 2007/077122 PCT/ EP2006/ 069897 -19
hypertension, chronic heart failure, inappropriate

secrBtisoH. of vasopressin, liver cirrhosis, nephrotic
syndr omeg, 0bRESHHbRaIRPIBWiR S ydingor der, anxi ety and
depreSS|ve di sorders.” The I nvéntion al so enconpasses

a phar maeieis eyt ar 5 ebarpsihereshhateapiyl whish age gvippelngnbstituted by
fo”mlagﬂe)orr(l!)re@ (I-b), (L-c), (1-d), (I-e) or

(1-f) which pharngaceutical 5 conposition is useful

agai nst @S ntheavhergim & tsensi on, chronlc heart
failure, inapgy ’Pﬂlrehﬁﬁtef‘edsl?&érg&c% p%?&lsa!r@e)ptlonally
l'iver cirrhosis, nephrotic syndro ob essive

conpul si ve di sbstifared tarptieer ynera dp, depr essi ve disorders.

Th th f
compouncoal Rar GOUR TR T By (e o (1-a),

(1-e) or (I-€)edlspxythe preparation of a nedi canent

which is useﬁﬁjuagalnst 10 dysnenorr hea,

hypertension, c ronic heart failure, inappropriate
secretion of4 s mgmbsridrh et¢rpgystoadiiyt, rahﬁdsqrsgo pmbeted heteroaryl

syndr one, Obv%ﬁl%ﬁ %pqgwsﬂbmu%dw Rlop Sl 'Betv and

depressive dlsor a certain-e i ment, the

conpoundg ; of formy&qhghmqqgrbﬁgninvent|on wher ei n

R' and R" are independently H or Cy_¢-alkyl;

more preferably, R is -(CH),-(CO)-R’, wherein R” is NR'R" and R’ and R" are
independently H or C,_¢-alkyl.

R is H or halo;

R’is H;

R'is  H.

An example of a compound of formula (I-B) is 2- {6-chloro-3-[(1-0x0-2,3-dihydro-
1H,1'H-spiro[isoquinoline-4,4'-piperidin]-1'-yl)carbonyl]- 1H-indol- 1-yl}-N-

methylacetamide.

The invention also encompasses the compounds of formula (I), (I-a), (I-b), (I-c),

(I-d), (I-e) or (I-f) for a use in the prevention or treatment of dysmenorrhea,



Rl is H can be manufactured according to a process
conprising the step of reacting a 15 conpound of

wo osomoba2f11-a): HOO R2 R3 N H (I1-a) wth BCT/EP2006/069897
compound of formula A-H to obtain the conpound of
formula (1), wherein Rl is Hand AL R2 and R3 are as
TP s RaN Pty fy BIh PR RS v, fyor cirhosis
neplurd e synd sxn e edesseiveep o pulsivpdiswdsis asoatyraind idagresdne disorders.
step of reacting a conpound of formula (I-1): AO 2
"1) . (] /. ..
I T R e
obnpdund dfdoromp Und-a0f (I-th otlrall @-4)1 OL;e) whél-Biwhidh pIRrmagutical

i i e
uenpopnds seérefiar plyagofreysinefivertarrhonice nephontic gmdiyane, Bbsessive
PRRMTRGE Hs6QAGRALAI AD cfegregsiw (ﬁ&ﬁﬁérs.conpr Ising the
step of onmpound of

reacting a-c ormula (I1-b): HO O
RB\ R83 N\ 1 R (Il-b) with a conpound of forrmula A-H

t o obhainyentinn fwohpoensdmepsstothguiseold Jom pyedeif formula (1), (I-a), (I-

b), (I-c), (I-d), (I-e) or (I-f) for the preparation of a medicament which is useful against
10 dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of

vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

In a certain embodiment, the compounds of formula (I) of the invention wherein
R' is H can be manufactured according to a process comprising the step of reacting a

15 compound of formula (II-a):

HO
0
R> N R’
\
H (Il-a)

with a compound of formula A-H to obtain the compound of formula (I), wherein
R!is H and A, R* and R’ are as defined hereinabove.

In another embodiment, the compounds of formula (I) of the invention can be
20 manufactured according to a process comprising the step of reacting a compound of
formula (I-1):
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R1, R2, R3, and A are as defined herei nabove. 10 The
preparation of the conpounds of the invention of

wo osomobae2 (1), (l1-a), (I-b), (I- c), (1-d), (IrelEPIV6/069897

(I-f) is described nore in detgils with the foll ow ng
general schenes A, B and C, erein Rl, R2, R3 and A

e Pl e L O P R PO, Gpfouna of
(Omm@) (I, Iwhieyeit A, RS, ReemdRilarpasotefidet berain@boneaundd&isdialo, preferably
Eﬁgp@ {a (I-1) (conpounds of fornmula (I) wherein Rl is
can be prepared via an am de coupling between an
i ndol e 3-carboxylic acid (11-a) and a 20
spi r bpitpleaniothenembadid)entstbe cemgoumctseofé@rmelﬂal(l) f theiduengion can be
n I
éﬁégfr ﬁlréq‘rhégc%gg? g RL I ?rolags% ?Pgﬂ;gg etrhecs('t;kﬂgnepreactﬂlr gya compound of
évanﬂ%@lé)or readi |y prepared using a procedure
described in. J. Med. Chem 1, 34, 140.
Al ternatively, (11-a) can be gpared follow ng the
sequence in schene C. The splroplperldlne derivatives
A-H are WO 2007/077122 PRI/ EPRO06/ 069897 -21 either
[ [ gpared using
publ i shed procedures J usi ng procedures
descri bed hereinafter i thelﬁxanples. Ceneral schene
BAA OO NaH, DW 2 a RRR R Z 5&&%

with a compound of formula A-H to obtain the compound of formula (I), wherein

Rl, RZ, RS, and A are as defined hereinabove.

The preparation of the compounds of the invention of formulae (I), (I-a), (I-b), (I-
¢), (I-d), (I-e) and (I-f) is described more in details with the following general schemes A,

B and C, wherein Rl, RZ, R? and A are as defined hereinabove:

General scheme A

A
HO o 0
A HOBt, EDC
2 3 + I _— 2 \ 3
R N R H Et,N, CH,Cl, R R
N A
h (1T-a) (I-1) H

General procedure A

Compounds of formula (I-1) (compounds of formula (I) wherein R'is H) can be
prepared via an amide coupling between an indole 3-carboxylic acid (1I-a) and a
spiropiperidine (A-H), see e.g. the general procedure for the amide coupling hereinafter.
Indole 3-carboxylic acids (II-a) are either commercially available or readily prepared
using a procedure described in. JMed.Chem. 1991, 34, 140. Alternatively, (II-a) can be

prepared following the sequence in scheme C. The spiropiperidine derivatives A-H are
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15

NN\ \1 H(lI-1) (I) R 5 General procedure B
Conpounds of fornula (1) wherein RL is different from

waohoocanibe prepared by an al kyl ation of an i nElO/&P2006/069897

derivative (1-1) with an elecg?pphile R -Z, wherein Z
is halo, 10 (commercially avaiTable) using standard

- I MAat (4= r
B O KB B, KPR ey P RHRR REp BE B or prepared
sghgpcgdurGedmeateddehanadteCirHECx@npies.O0 z 3 TFAA
ag.NaOH R R _RZ R3- R R3 N H((IIl) (IV) H(Il-a)
H /RIZ FBCHOA OOO HOBt / R R3 NaH H20 R2 R3
Ef)Cral schemeB- - - - - - - - 1. 2 RBRNNAN (V) R(Il-b) RH
() R 15 Ceneral procedure C WD 2007/077122
PCT/ EP2006/ 069897 -22 The treatnent of an indole
i fluoroacetic anhydride gives (IV), whi
ot Yzed to the correspondi ng 3-carboxylic
(11-a). Alternativei\]H QO can be
he ated+i nt gL (Yy) by g%uﬁﬁéng Wth &2
Ri-Z, ~pereyh Z is halo, using well known procedyge—~yN
The hydrolysjis of (V) affords (I1-b), which under R
standard am de (I-D @D

General procedure B

Compounds of formula (I) wherein R' is different from H, can be prepared by an
alkylation of an indole derivative (I-1) with an electrophile R'-Z, wherein Z is halo,
(commercially available) using standard procedures. Derivatives (I-1) are prepared are

prepared using the method described in the general scheme A.

General scheme C

O
aq.NaOH
R ——= R N R
N
\
(II-ay H
HO A
O o
HOBt/
EDC
N R — = R N R
A
N i N
(II-b) R ) R

General procedure C
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5 coupling with A-H afford derivatives (1). The
general schenes and correspondi ng procedures presented

woeoogiomabove are further illustrated w th t hePCT/EP2006/069897

preparation of the conpounds of,the invention
hereinafter. Results - Vla acfivity 10 Materi al

ﬂlﬁé ngfgtmteﬁpg Jﬁ%ﬁﬁgﬁlel\/ygr&%m#e@% ﬁl,hﬁ’ﬁﬁ g xesF{fo%lch can be

romt hinan uence
bubrolyeere the camese&pdieg Sicarboxglat apid mﬁbbr(ﬂsw Al;mnahgely, ¢IV) can
t .
ggﬂn%{nh; {31:15 &‘ra ql% (f'v‘) %P/%Bué}peg[\ﬁﬁpé fé‘n%%ﬁ r%gﬂ;d\;ﬁ%fﬁ?n ?Eghalo, using
prkkeown pmt:ecrhtneoThet lwdirﬁgsmuﬁfé/h aWfbalsi( Belwpwvbrchhindei stgndard amide

15 nenbranes were
§$L§9 g%dm%? %&%gsclevle tranS| ently transfected

W t h the expression vector and grown in 20 liter
f er nEhe gansrakschientchend odrrappmgnp preicodwkes pEem taf harehhlypove are

T R e R

adjusted to pH= 7.4 + conpl ete cocktail of protease

i nhibitor (Roche Diagnostics)). Honpbgenized with

Pol ytron for Imn and t e for 2x 2 20

m nutes at 80% i nt ensi f@ k@/@bﬁgcg{} oni cator). The
Mraegpand & Methods centrifuged 20 min at 500 g at 4C, the

P e A G SRR R0 e v

cabus pepded Was mclsnm inLy1s exprivsfoheveedb? aﬁnﬂseSumansgatoZ@%ﬁrm the

mgeni ze tron faor
BB O RE A RRe P, TE P oyl Yl fogpppunds from

ﬂEtliTesinand/eaﬂqu totis larmars Vda eebeptor bslm‘lhgl stuidies vgee péidormed. Cell
bl n r%:asm}eyed]%)r%gar% r6cr)nn‘91[]:“])g2§% Icet:i{ntfc’alnlsiercl:ﬁ‘t ?rar‘lgsppc‘:teb fti}% the expression

m Xe r an
mcmzh ang gporii @r 20 Ber fetsm&'mtles,wth(hm%lNezﬁhg pﬂ)tm\dﬂ KCL, 2 M

CaCl12, 10 mM MyCl2) for 15 m nutes with m xing. 50ul

g(Sg gfg:%@\!e s ?%P%{%gdéﬂf Wt s fi %1&5@% Fe%q? AL S0 M8 Son?l1 HEPES,

fBIHM/EBEfm; é@ml\hl\/(gﬁﬂﬂeadjuﬂcd Rehilo Walbeb(ﬁdple@fwnktaﬂlbﬁpnotdém inhibitor
ng g tl%g?]t%lfsltl MRARIEoE &e%]tzl VVélljflgg’Hytr% fgr ﬂg A d s%mcsted%n ice for 2x 2

0 Ires N ARG SpEd]
biimdengt mmteIEﬁtysVaneﬁ@bdchSb (e psé¢paraiod 1f> oentrlfu ged 20 min at

test Oul erial dilutio ach
SATRRtRG bRk Hias® s B BB St By PG gt goo0e w
ﬂ‘%ﬁTp]@F(ﬁ)Drpm) Thentetietfisi gfﬁsdsp:bnde(hlnaﬂ ﬂ.ﬁﬂ(l)_gsmbuiffﬂ&l]l?.lﬁmdi Socrose 20%

ckar d cl.fiG b|n%Bn nts _ar
S FrsBe D Bip el 308 oSG b3 Berermined
E’ﬁlﬂeEBﬁﬁﬂﬁﬂ @ﬁfQB@(Y and 2Bquios awel dtared at OSQOGGJHtﬁXJIsﬂLHUr binding studies

ecifi.c bi.n 100% ocalc an. 1 C 5 .

PREE o Gar P e B L g o Re Bl iy P membrane in
bindéelg Huktef {30 mdhdris,NROKM Nl oM KCER mM agC2hé0 mM MgCl12) for
15 minutes with mixing. 50ul of bead/membrane mixture is then added to each well of a
96 well plate, followed by 50ul of 4 nM 3H-Vasopressin (American Radiolabeled
Chemicals). For total binding measurement 100ul of binding buffer are added to the
respective wells, for non-specific binding 100ul of 8.4mM cold vasopressin and for
compound testing 100ul of a serial dilution of each compound in 2%DMSQO. The plate is
incubated 1h at room temperature, centrifuged 1 min at 1000g and counted on a Packard

Top-Count. Non-specific binding counts are subtracted from each well and data is
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15

Cheng- Prussoff equation. Exanple Ki (nM a] Exanple K
(nM a] 1 32 16 20 2 2053 17 5.7 3 402 18 6 4 310

wd 4677122 130 20 10 6 118 21 88 7 117 22 200PCBERBG6/069897

23 2 10 3 24 10 1152528 J2 7 268 13 8 27 29
15 7 28 166 5 The conpounds of “torrmula (I) as well as
hOEhiB0R] MRGEHIhEA! bkeitts BRlufmAE] A 10340Hb IO RR AT he curve
e used as nedi canents, e.g. | e formo
phigtedaceng i aah-lingre parasioomgodeT Lot aandetbe Uiiig adlculated using the
| [ be adm nistered orally, e.g. in the
?ggﬁagﬁ{s%ogg?qélt%g?n'coat ed tablets, dragees, hard and
soft gel ati ne capsul es, solutions, enulsions or
suspensi ons. The_adm ni stlr@ia(thid)on can, home}g_eirm) al so be
effected rectall 10 (M) t h of ki (n
suppositories, o?éxggpgwﬂ‘@mp Mjal gxgmﬁlig [heman Va@lm of
i njection solutifonst The caapoundsief formaba (If) and
t heir pharmaceutfrtattyrus F agir d—gdd liog7bdi f|s can
be processed with pharmaceinficallly inefkt imnorganic or
organi c excipients %or|the402productiBon| of téabl et|s,
coated tablets, [dragees angijrard gghat| ne gapsulles.
Lact ose, corn sfarch—pr—derivati-ves—therest—t4l C,
stearic acid or |its®salts &% cdn B8 uped 3% sudh
excipients 15 e.|g. dor|tablgts, |[drageep andghard
gel ati ne capsul e Habi t
gel atine capsul es_afe e.q.'VegetlabP? ol | s.*Raxed,
fats, sem - soli|d and |iquizd pollyoks efc. O
U

(@l o a—acarlor ot o £ o PPN
Ul avul L CTAUTIMNT It o T Ul DUl

>
d
2007/ 077122 PCT/’EP%Q 67069897 2%

24 10
11 5 25 28
12 7 26 8
13 8 27 29
15 7 28 166

The compounds of formula (I) as well as their pharmaceutically usable acid
addition salts can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

in the form of suppositories, or parenterally, e.g. in the form of injection solutions.

The compounds of formula (I) and their pharmaceutically usable acid addition salts
can be processed with pharmaceutically inert, inorganic or organic excipients for the
production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn
starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

e.g. for tablets, dragées and hard gelatine capsules.

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-

solid and liquid polyols etc.
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Sui t abl e excipients for the manufacture of sol utions
and syrups are e.g. water, polyols, saccharose,

WO nooent7igugar, gl ucose etc. Suitabl e exci pi ent BCT/@P2006/069897

i njection solutions are e.g. waier, alcohols, polyols,

gl ycerol, vegetable oils etc. Sui t abl e exci pi ents

for [ls,
%&@g{%&ﬁﬁéﬁﬁoﬁﬁ Iﬁarglfa& e:bgg+138%% %“%%?@‘3 g?é & 8 water,

p@bebvﬁu$anhelpﬁmtn@megmnmawupreparations can contain
preservatives, solubilizers, stabilizers, wetting
agen eyl 0
£ ang?igar‘t])t A @ﬁﬁfn'tsefrof ét%ﬁtsglﬂﬁ[)ﬁs %r‘é% s{;r@t?% ztlcoPglss Spolyols glycerol,
bﬁﬁﬁ@ksnbnﬁsklng agents or ant|OX|dants They can al so
contain still 10 other therapeutically val uable
subs§anges 5 A8 oSiRd} iAo Wink i Ritdfaenbdbhs wARK, £
vv|||S of S%ﬁ} g%eagﬁ¥kb lﬁo t%%ﬁlph V|du§% W s,
S@%ﬁh@%@@hh@nﬂpobﬁbwﬁpart|cular case. In general, in
the case of oral admnistration a daily dosage of
aboufyoléh kP tﬂ@ﬁparffﬁc&@ircalﬁﬁéﬁa?ﬁl&fs cén E@rﬁ@iﬁlﬁ?&eﬁfatlves solubilizers,
general formul I') shoul'd be appropriate, although
ﬁth@lla%w@ttermﬁenﬂsi mmlmélarrff afesisneys. colayapis cllaygen tsapadis for varying
ARCGRADAE Yresdl1e, ‘tfd?felrsoi’ﬂaﬁgn g&?ﬂ@ c?r%nhbhﬁ%t@ aﬁ“ﬁe}l &8 also contain still
present invention w thout mting It.
paepBreapgr aenlly velughlo sypsiancefegr ees CE|SIUS Exanmpl e A
Tablets of the foll ow ng conposition are manufactured
in thge 484ad caﬁﬁ%ﬂe&qthmmdmlﬁl@t@ h&d wihGt | bé’lﬁrseS vb ﬁ&@@ Ebeth@
Lact ose 45~ Corn 'starch M crocrystalline cellul ose
mdivpdualEegdisMeRisdR é%ﬂhétaéthﬂal‘lcaﬁﬂ db 2ordrginin thegaspyof oral
2(991?{15%%3% R 15800643889 1006%1@@'5%% Br 9@&%5&%% of

| om ng conposition are manufactured
gmga& [f@qu@flp viecowdq, be apmyepriate, although the above upper 11m1t can also be

exceeded when necessary.

The following Examples illustrate the present invention without limiting it. All

temperatures are given in degrees Celsius.

Example A

Tablets of the following composition are manufactured in the usual manner:

mg/tablet
Active substance 5
Lactose 45
Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1

Tablet weight 100
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Lactose 155 Corn starch 30 Talc 5 10 Capsule fil
wei ght 200 The active substance, |actose and corn

watarohriaze firstly mxed in a mxer and then PCTVER2006/069897

conmi nuting machine. The m xtukg is returned to the

m xer, the talc is added theréto and m xed

t horoughly. The m xture is filled by machine into hard
gel ati ne capsules. 15 Exanple C Suppositories of the
foll owi ng conposition are manufactured: ng/supp
Active substance 15 Suppository mass 1285 20 Tot al
1300 The suppository mass is nelted in a glass or
steel vessel, mxed thoro d cooled to 45C.

Ther eupon, the finely pomgggégkggtive substance is
added thereto and stirred until it has dispersed
conmpfareiey of thiedolgwing cempasiiejupednanfastegdposi t ory
noul ds of suitable size, left to cool; the
suppositories are then renoved fromthe nouhg%pigg625
packed individually in wax paper or netal foiT.
EXAMPLES WD 2007/ 077122 PCT/ EP2006/ 069897 - 26
BRUYFMBE2RE compounds of formula (1-1) Generalf
picesedure for the ami de coupling: To a stirregss
solution of an indol e-3-carboxylic acid derivatjve (1
RO Stasch 10 M cH2Cl2  was added (1.3 mmol) ED® (1.3
mRel ) HOBt, (1.3 nmol) Et3N and (1 mol) of the 5

am ne derivative. The m xture was stirred overni ght at
RT and then poured onto VePsyle fleightt r act ed #% h
CH2Cl12. The conbi ned organi c phases were dried over

Na2 SfHe Qdﬂﬂf _sm%Hgéthcl:ﬁdﬂ%f@ng Qolixtaioh aI{dlfa‘ﬁrEtl}Crh[x@Hﬁ{ oefiaf hid then
or preparative H afforded the title “conpound. .

e U ARG RS gy Ehe RIS 1h rqtpraed fou s rixer. flifglalc is added
EveadtP bfd WatedRB b RIABITHS nbdu feh € fiBddatyl hAchindMtEhAral gelatine
listed with the reactants and conditions cited in the
fpelEence. All procedures in

Example C

Suppositories of the following composition are manufactured:

me/su

Active substance 15
Suppository mass 1285
Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and
cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and
stirred until it has dispersed completely. The mixture is poured into suppository moulds
of suitable size, left to cool; the suppositories are then removed from the moulds and

packed individually in wax paper or metal foil.

EXAMPLES
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15

such references are well known to those of ordinary
skill in the art. Al journal references cited herein
wa@e@7iormez por at ed by reference. Exanple 1 15 PCT/EP2006/069897
-[ (6-Chl or o- 1Hi ndol - 3- yl)ca%%onyl]spiro[B,
1- benzoxazi ne-4, 4' - piperldln] 1H-one H NYO \ | O

N ONH C Amd
spi ro[ 3, 1- benz Ex:ﬁﬁ @“} ‘m oquE Pfom l_one (J.

Med. Chem, 1983 26(5) 657) - Acid:
&g}l‘lgﬁgc&ﬁfre f@%@arﬁlcﬁ% @W%_LC acid 20 ES-Ms me

g i ndol e- 3-carboxylic acid
|ar$5rr5d mleté@ae @ laé@,]@rﬁ %EOW 3cid degivatgéhinmalg i 1Gup] CHCl

Mﬁadcfeﬂqm?mﬁog éa(j)j‘c,Q?.g Arfﬁ‘ﬁ’f@l))H(OBt, (636N EL INahddPMENo]) of the
are . %. O )

A s PSRt TR e i i presmisht o RT,and,thep grpregh water

siod éxdracte8- Wb GHeClp. Ahe chivbifdd dignic ghasExaeapldeie@ over Na,SO, and

Qonéfgﬁl&ﬂg% ?nn%ﬂ]cﬁ ]l Iﬂ%&ﬂ (cgi?’q_rsﬂtg %B@%X%&é?ﬁﬁ}%g% pﬁfR}?ﬁe(fjfhg title

FOTP@EPZO06/ 069897 -27 NH O N Br N O H Anmde
coupling: - Am ne:

Viebs &T@?erﬂceé’h&%ité@[rpﬂhg %f(dtﬁ&')l@@ ’c}fe kamP \9:%' Peftbried ¢ §s1 tHe starting
ne - Acid I ndol e-3-carb lic aCI COﬁﬂETCIa
material listed w1th the reactants and condltlons cited in the reference All procedures in

such references are well known to those of ordinary skill in the art. All journal references
cited herein are incorporated by reference.

Example 1
I'-[(6-Chloro-1H-indol-3-yl)carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one

Cl
Amide coupling: - Amine: spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (J Med.
Chem.,1983, 26(5), 657)
- Acid: 6-Chloro- 1H-indole-3-carboxylic acid

20 ES-MSm/e (%):396.1 (M+H").

6-Chloro-1H-indole-3-carboxylic acid

Using a procedure described in J. Med. Chem. 1991, 34, 140, from 7.0 g (0.046 mmol) of
6-Chloro-1H-indole was prepared 5.80 g (64%) of 6-chloro-1H-indole-3-carboxylic acid
as a light brown solid. ES-MS m/e (%): 194 (M-H").

25

Example 2
6'-Bromo-1-(1H-indol-3-ylcarbonyl)-1'H-spiro[piperidine-4,4'-quinolin]-2'(3'H)-one
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30

5 ES-Ms me (9% : 439.1 (MrH+t).
6'-Brono-1'Hspiro[piperidine-4,4"-quinolinl-2"(3" H)-o0

woeoo7H78bi rred sol uti on of PCT/EP2006/069897

1'FLspiro[piperidine-4,4‘-quip?}jn]-2'(3'Fb-one
(described in US6013652) was Treated with 7 g of

sol id sodi um bi carbonate, di-tert-putyl pyrocarbonate
(7.29) in 250 nmL of nethylene chil oNide and stirred for
2 hours at anbient 10 tenpefature g organic |ayer
was separated out and the aqu:ous pary¥ was washed with
met hyl ene chl oride (2x50 nL)~"fhe conbi ned organic
extract and washi ngs were with brine, dried
(anhydrous Na2SO4), cangce d under vacuo to
provide a foany materi I chlwas chr omat ogr aphed
over silica (1:3 ethyl & xane followed by 1:1
et hyl acetate hexane) to provinde

1'-(tert-butyl oxycarbonyl splroﬁgetrahydro qui nol -2 15
B e epuphnFerArginaed dsomock damirepippridine-4 ¢ -adinokp)- 29%H> one

C GC-M (EI) mz 218 1Rk &?—@%%gglc(n%?g%%&m

in solution in dry acetonltr| S €00
ESI@SGVeéﬁﬁ<B95Khhﬁ§OCC|n|n1de (5.62g, 31.6 mol) mas
e fgaction mxture
nd finally at
Ambnedsdman@efhﬂuﬂamﬂmpa@ﬁnh4¢¢ngnsthéHBPmaxmﬁémmmbdim

t r
?gg%l 3%5 ) %é ggaﬁ?(g{m;tﬁ? O%QOlldqsoﬁi%d‘H%EJAﬁllqglgFe ﬁp epttr—léLﬂ%
pﬁpoiz)rb()MS(ﬂ hg))m 25@mled nfethylyuty dleridda@8@djred for 2 hours at ambient

a
g&ﬂ.{lfﬂq tl“ﬁ% ox\l/%amcq%%g Fr%? segﬁr%}/e{%idoglt %{1/(2 Eheega | ?(Eh Vﬁ?lit as washed with
eteﬂybﬂenachtoatde(héﬁanb) fldlelcomebihddyor faniic ettingt andawashatgs were washed
h [ - br 1. - - hut vl ar bonyl .
USSR} RSB TSP L MG RO g o
%Wiahwhia;hvmis clerosoito gfaldfedrqyeﬂﬂﬁcaﬂﬁ;lzmwﬁce(tﬁh}helxm_ze followed by 1:1
T TN T N R
sihé)r4 i prijperiddise sontréamisld whe salide npi IﬁSt"C GOeMS¢BD i3 16.
%Xtcgrrnl%glén 8{@["% %ﬁ %mtloelgm soﬁ}&% alHo y ac nét){%ee 36 ﬁLTFDWQS cooled to —
e re@ andéﬁbvaﬂosmnciennrdatﬁ&gﬁd 6tnlmaolr) e;sas dddeddiatioh wesd with
t fne chlorid 500
Tibim EsRhoR oh 26 S0 s £Rb A S 3R ¥ R and fpatty a
amb@nmeng)esa:uhnedor Ihke. 'ﬂreg;ahflen:t W@r%@%cﬂaﬂﬂiﬁﬁé residue dissolved in
P20 6 28 Ia e ed QU
g PR Re el S R e S RER B R b s e Bih S0 mu.
(8Bek(ahbOdroli} NaghO.edtoh emityaciddn sadiw25P4) vide paieamishattaet solid
under vaguo to provi de t. ifl C und a
AR AR R4 e BB il sty aF R SR Gy 1:1 ety
dekate hdxan@b. give 6-bromo-17-(tert-butyloxycarbonyl) spiro (tetrahydro quinol-2-
one)-4-piperidine (11.8g, 94%) as a white solid of mp 226 °C; GC-MS (EI) m/z (M-100)
294,
This compound (10g, 25.3 mmol) in 750 mL of methanol, dry HCI was passed for 10 hrs

and the stirring was continued for overnight. The reaction mixture was neutralized with
liquor ammonia (75 mL) under ice-cold condition. Methanol and excess ammonia were
removed under vacuo and the residue dissolved in methylene chloride (500 mL) followed

by the addition of 25 mL of liquor ammonia to dissolve the remaining solid. The organic
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Exanpl e 3 10
6-Chloro-1'-[(6-chl oro-1 Hindol -3-yl)carbonyl]-1-[2-(d

WO p@tjoyiiam no) et hyl ] spiro[ 3, 1- PCT/EP2006/069897

benzoxazi ne-4, 4' - pi peri di n] - 2( -one \NHNO C \I
O NOH d Anmde coupling: -"Am ne: 6-Chloro- 1- [2-

LT eh 1tk RBin oh3 A RITARAIE B e

Aex 830 BLOHIred danttydrsd¥ 2SQs)cenmsoxtydted nadir dagudpetloprodelthe title

%&?ﬁm&%%%npgfﬁﬁﬁgq@ n@‘;]@g) %%?q%nﬁ MHEH0, GC-MS (ED) m/z 294.

spiro[ 3, 1-benzoxazi ne-4, 4" -pi peridin) -2(1H-one To a
solution of 0.100 g (0.283 nmol) tert-butyl

6- chl oro- 2- oxo-1, 2-di hydro-1'H 20

spi ro[ 3, 1- benzoxazi ne- 4, 4' - pi peri di ne]-1' -carboxyl ate
(described in WO0122919 A2, and prepared al so using

the procedure described in "J. Med. Chem, 1983, 26(5),

657" starting from4-chloro aniline) in 7 mM THE was

added 0. 025 g (0.566 nnol)é%ﬁ}]ggter 30 m nutes at

RT, 0.063 g (0.566 mol) p

(€hhlrorl6f @tdnydrp- IH -ired iy vl poai rom yWals [ 2 edth ylabhi@ o )ethyl]spiro[ 3,1-

reaction m xture was stirr at 6 rni ght, then
poured onto an a&§@3391@§¢§gﬂﬂP?Hﬁng?HKﬁW§T and
extracted twice with Et OAc. The conbi ned organic
phases were dried over Na2SO4 and concentrated in
vacuo yi el ded 60 ng of a white 3fid. This crude WO
2007/ 077122 PCT/ EP2006/ 069897 -29 material was then
dissolved in 5 mM CH2Cl12 and 1(m of TFA was added.
After 2 hours at RT, the t-were renoved under
vacuo and the resulting o s taken up in CHzO z
and washed with an aquegus Pon of NaHCO3. The
organi ¢ phase was dried with [ Na2SO4 and concentrat ed
under vacuo to afford 6-chlore-..4- [2 5

(di net hyl am no)ethyl] spiro [3

1- benzoxazi ne- 4, 4' - pi peri di n]g= 2 -one as a white
solid. 10 —

Cl

Amide coupling: - Amine: 6-Chloro-1-[2-(dimethylamino)ethyl]spiro[3,1-benzoxazine-
4.4'-piperidin]-2(1H)-one (described herein after)

- Acid: 6-Chloro-1H-indole-3-carboxylic acid (described in example 2)
ES-MS m/e (%): 501.2 (M+H™).
6-Chloro-1-[2-(dimethylamino)ethyl]spiro[3.1-benzoxazine-4.4'-piperidin]-2(1H)-one
To a solution of 0.100 g (0.283 mmol) tert-butyl 6-chloro-2-oxo-1,2-dihydro-1'H-
spiro[3,1-benzoxazine-4,4'-piperidine]-1'-carboxylate (described in WO0122919 A2, and
prepared also using the procedure described in “J Med. Chem.,1983, 26(5), 657"
starting from 4-chloro aniline) in 7 ml THF was added 0.025 g (0.566 mmol) NaH. After
30 minutes at RT, 0.063 g (0.566 mmol) (2-chloro-ethyl)-dimethyl-amine was added.

The reaction mixture was stirred at 60 °C overnight, then poured onto an aqueous

solution of NH4Cl and extracted twice with EtOAc. The combined organic phases were

dried over Na,SO4 and concentrated in vacuo yielded 60 mg of a white solid. This crude



Exanple 4 6-Chloro-1" - [ (6-chloro-1Hin

dol - 3-yl)carbonyl] spiro [3, 1-benzoxazi ne-4, 4’
wopiperiidin ] - 2(1H-one H NO O C 9 N ClPCIXEP20T/069897

11~ N 15 H Am de coupling: ne

6- chl orospi ro[ 3, 1- benzoxazi ne- %l 4' - pi peridin]-2(1H)-on

&ate@ﬂ?&z&g fhgﬁ %sg(ﬂv \éﬂg%a‘é?%ﬁ élz\zjncﬁ) R/gg ?@A%s %g@%ﬂ Atftgre2 hours at

sane proceaqure
RE( e, solaw veraramagd winder oeh et the r@ﬁmltmgmk wagakenag ig: CHCl

EndRh AL w“ﬂ‘ dnnﬂgk&ls%oﬁﬁbﬁ%waW@c e éf:égﬁférﬁhgfeqwsmrled with

exanpl e (% anpl e
Naz%r{{a@néﬂoafe@trft%isﬂ@eﬁwcrlaé? %Wé@?%lorﬂqlw[%dm 3- yI ] car

5 bdmygthlyphin 6]eth ylspRo[BoXx B ZoRazindb4,4'-piperidin]-2( 1H)-one as a white solid.
4,4' -piperidin]-2(1H) -one WO 2007/077122
PCT/ EP2006/ 069897 -30 0 HO N O ci N

10
Example 4
6-Chloro-1'-[(6-chloro-1H-indol-3-yl)carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-
2(1H)-one

H
NYO
O
cl

Cl 0]

N
15 H

Amide coupling: - Amine: 6-chlorospiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one
(described in WO0122919 A2, or prepared using the same procedure
described in J Med. Chem.,1983, 26(5), 657 starting with 4-chloro-
aniline)

20 - Acid: 6-Chloro-1H-indole-3-carboxylic acid (described in example 2)

ES-MS m/e (%): 431.4 (M+H").

Example 5
I'-{[6-Chloro-1-(3,5-difluorophenyl)- 1H-indol-3-yl]carbonyl }spiro[3,1-benzoxazine-
25 4,4 -piperidin]-2(1H)-one
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F\ F Am de coupling: - Am ne:
spi ro[ 3, 1- benzoxazi ne-4, 4" - pi peridin]-2(1H)-one (J.

waoka7/07@EM , 1983, 26(5), 657) - Acid: PCT/EP2006/069897

6- Chl oro- 1- (3 5-di f I uor o- pheny gq 1H i ndol e-
3-carboxylic acid 5 ES-M5S me (% : 508.0 (MtH+).

6- Chl oro- 1- (3, 5-di f 1 uor o- phenyl ) 51H i ndol e-
3-carboxylic acid To a sol utjypngof 200 ng (0.807 nmol)
1-(6-chloro-I Hindol -3-yl [
(prepared from6-chloro i dnd trifluoroacetic
anhydride, described in *

3, 5-di fl uorophenyl boronic /8 ,-r8 added. The
reacti on m xture was stidgi++% KT overnight, filtered
on decalit, and concentrat ed ung vacuo. Col umm

chr omat ogr aphy over silica (hexane followed by 1:9

et hyl acetate hexane) provid 6 ng (71% of
1-[6-chloro-I-(3,5-difluoro-p -1Hindol -3-yl]-2,2

,2- trifluoro-ethanone as aflight own solid. This

ARTTIROLIPD [IMGS éﬁﬂfne* s?u%[@ > PBSI0RAzih @14 UD pPeridin ] HE BHARHe Q—J Med.

g NaCH was added he reaction mxture was stirred
70 C for 2 d%@@?’ 9RdaPed. fdwn to RT, and acidified

W th aqueOUSA&"@ 6- @ﬂ\@rollnwi A oTo-phenyME 1RLIREASIE3-MRBoxylic acid
extracted wth and the organi'c phase dried

SN NH?S@ﬁSOEQAB%ﬂétron of the solvent under vacuo

@fdh%l%eli( j—g-Qilﬂﬁgar6jp@16/ﬁvl§)—le indole-3-carboxylic acid
-chl or o- |'é0 S5-ditfluoro

enyl)- IFF_ | ndol e- .
'3?0 daplygey of 00z d0.897 @mmfié@bfom 1Hpp dpk dribl &2 8- trifluoro-
dihak difes @Fé féa filorﬁ% JHIM%GQ@&Q 4Ry Jtr)ﬂu%'fbdc@t@@in aMbd, Qi@gc?i@@d in US
i rof benzoxazi ne- 4, 4 perid %{2 1H)
5@&5‘@ ‘?1éiz> ip&Tn KBt e/ 208 987 615311111013 Gu( Ack 826 H@(NB mmol)
3}4113d1ne and 383 mg (2.42 mmol) 3,5-difluorophenyl boronic acid were added. The

reaction mixture was stirred at RT overnight, filtered on decalit, and concentrated under

vacuo. Column chromatography over silica (hexane followed by 1:9 ethyl acetate hexane)
provided 206 mg (71%) of 1-[6-chloro-1-(3,5-difluoro-phenyl)- 1H-indol-3-y1]-2,2,2-
trifluoro-ethanone as a light brown solid. This compound was put in suspension in 10 ml
H20 and 1.2 ¢ NaOH was added. The reaction mixture was stirred at 70 °C for 2 days,
cooled down to RT, and acidified with aqueous HCI (1N) until ph =1. The product was
extracted with CH,Cl,, and the organic phase dried over Na,SO4. Evaporation of the
solvent under vacuo afforded 120 mg (70%) of 6-chloro-1-(3,5-difluoro-phenyl)- 1H-

indole-3-carboxylic acid as a white solid.

Example 6
I'-{[6-Chloro-1-(3-fluorobenzoyl)- 1H-indol-3-ylJcarbonyl }spiro[ 3,1-benzoxazine-4,4'-
piperidin]-2(1H)-one



~ NH O To a solution of 100 ng ( 0.252 nmol)
-[ (6-chl oro- 1Hi ndol - 3-yl ) car bonyl ] spi ro[ 3, 1-

\Vmemmmxazzne 4,4 -piperidin]-2(1H) -one (describedEPIV06/069897

10

15

20

exanple 1) in dry DWW (5 m) was added 10 ng NaH
(0.25 mol, 60%in oil). After™15 mnutes at RT, 43.9
ng (0.277 5 mmol) of 3-flugro-benzoyl chloride was
added and stirring continfied)overnight. The reaction
m xture was poured onto_arvatugous sol ution of
amoni um chl ori de, and the product extracted tw ce
with ethyl acetate. The conbi & gani ¢ phases were
dried on Na2SO and the sol { Japor at ed under
reduced pressure. Purifica0on by preparative HPLC
yi el ded N
1'-{[6-chloro-1-(3-fl uorobenzoy LH i ndol - 3-yl ] carbon

yl }spiro[ 3,1 10 benzoxazi ne- &4 eridin]-2(1H)-one.
ES-M5 me (% : 518.4 (MrH+). anppte 7

1'-{[6-Chl oro-1-(2- fluorobenz NP- 1H- i ndol - 3-yl ] car bon

yl }spiro[ 3, 1- benzoxazi ne- 4, 4> 15 pi peri di n]-2(1H) - one

$o apsolytipn Nf G0 m@(N.252 npnoly INH6-ablaysi E—gimché—?)sﬂmrbonyl] spiro[3,1-

?é&?%%lﬂ{ehl or%ﬁ%ﬂ}_@ﬁﬂ ggpd)eéﬁ{@egcég)rz ple 1) in dry DMF (5 ml) was

sgrlerld03nd NoHr2oRazinnk 6@%4n op) p¥ter dﬁ mm@(es_m)RBrﬂé.9 mg (0.277
&%@? bt ?ﬁﬂofo”bé?f%@gi&ggari@e v dder dldU S PENERLA overnight. The

C de was
Ileact{qrﬁmqv‘ttUWr\wespopEedeMQ po beweooy bylutios phahpinogiudpchloride, and the

gl BB S Ly B AL A g o
MaedQ.oand thd ®1ven( drpledatedixedep Fasluged pressure. Purification by preparative
prELRSE Prfe kiR 32l HOLAORNZ ML hadts 1EBha A6 -

nzoxazl
benzoxazine-4,4'-piperidin]-2(1H)-one.

ES-MS m/e (%): 518.4 (M+H").

Example 7
I'-{[6-Chloro-1-(2-fluorobenzoyl)- 1H-indol-3-ylJcarbonyl }spiro[ 3,1-benzoxazine-4,4'-
piperidin]-2(1H)-one

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
2-fluoro-benzoyl chloride was prepared 1'-{[6-chloro-1-(2-fluorobenzoyl)-1H-indol-3-
yl]carbonyl}spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.



54,4 -piperidin]-2(1H-one O FFNC ON-~-NH O
Usi ng the sane procedure described in exanple 6, from

wa2e0706+ehl oro-1 Hindol -3-yl) carbonyl] PCT/EP2006/069897
spi ro[ 3, 1- benzoxazi ne- 4, 4' - pi pgyidin]-2(1H) -one
(described in exanple 1) and , 3-di fl uoro-benzoyl

%g%?fkggﬁﬁgﬁg?h?§gﬁgﬁdifIuorobenzoyl)-lH 10

i ndol - 3-yl ] carbonyl } spiro[ 3, 1- benzoxazi ne- 4, 4' - pi peri d
in-2(1H) -one. ES-Ms me (BgmpEds. 4 (MrH+). Exanple 9

1 : : : :
S G greber ek psupem ol penpgnazine
5 1-3-yl}carbonyl)spiroft3,-piperidin]-2(1H)-one
benzoxazi ne-4,4' -piperidin]-2(1H-one FF\ | ~O [/l
ONC Ol N?P ~ NH @&U3 ng the sane procedure
descri bed in exanple 6,
1'-[(6-chloro-1Hindol £3-y]) Tarbonyl]

(described in exanple 1) and
3, 5-di fl uoro- benzenesul f onyl de was prepared

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
2,3-difluoro-benzoyl chloride was prepared 1'- {[6-chloro-1-(2,3-difluorobenzoyl)- 1H-

10  indol-3-yl]Jcarbonyl}spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.
ES-MS m/e (%): 536.4 (M+H").

Example 9
15 I'-({6-Chloro-1-[(3,5-difluorophenyl)sulfonyl]-1H-indol-3-yl jcarbonyl)spiro[3,1-

benzoxazine-4,4'-piperidin]-2(1H)-one

Q

-

e}

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and

20  3,5-difluoro-benzenesulfonyl chloride was prepared 1'-({6-chloro-1-[(3,5-



di f 1 uorophenyl) sul fonyl ]
-1H i ndol - 3-yl }carbonyl )spiro |

w@2d7benzoxazi ne- 4, 4' -pi peridin] - 2(1H)-one. BSHERWE/@69897
(%9: 572.3 (MtH+). 5 Exanple 10
1'-{[6-Chloro-I|-(3,5-difluorobenzyl)-1Hindol -3-yl]car

B AL
dddbrotved in exanple 6, from

%S—T\[lﬁ F@?gdfog:rﬁl%@vh | -3-yl) carbonyl]

Spiro énzoxazi ne- 4, 4' - pi peridin]-2(1H)-one
(described in exanple 1) and
1- brononet hyl - 3, 5-di f | uor o- benzene was prepared

5 1'-{[6-chloro-1-(3,5- difluorobenzyl)-1Hindol-3-yl]
car bonyl }spiro [3, 1- benzoxBxamele404' - pi peri di n]

1 %({l[hl)cm&%@ui§-d’§1§id¥§béﬂz§1)(1‘i@-incﬁﬁ-%-y‘h&M*dﬁ’y)}spﬂ-:eﬁ@ﬁ%e%zoxazine-

1' -{[ 6- Chl or o- 1- ( 3- f | ddr-plrendyi])2(1Hpondol - 3- yI ] car bony
| }spiro[ 3, 1- benzoxazi ne-4,4' - piperidin]-2(1H)-one /
FNC ON ? P ~ NH 200

F
N

\ / Cl
o

N

Q

>

e}

10  Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
I-bromomethyl-3,5-difluoro-benzene was prepared 1'-{[6-chloro-1-(3,5-
difluorobenzyl)- 1H-indol-3-yl]carbonyl}spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-
one.

15 ES-MSm/e (%):522.4 (M+H").
Example 11

I'-{[6-Chloro-1-(3-fluorobenzyl)-1H-indol-3-yl]carbonyl }spiro[3,1-benzoxazine-4,4'-
piperidin]-2(1H)-one

20 o
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WO 2007/ 077122 PCT/ EP2006/ 069897 -34 Using the sane
procedure described in exanple 6, from

wa2e0706+ehl oro-1 Hindol -3-yl) carbonyl] PCT/EP2006/069897

spiro[ 3, 1- benzoxazi ne- 4, 4' plpglldln] 2(1H) - one
(described in exanple 1) and

PP 0 o e B rna

cab boyi}spirsd, I-bfBroxadenz o xpipendin 241 H pppetdediried in example 1) and

SRR SR IO 08 Bk

oH-i18d gl 3-gHedrbonyyl Jsppo i30]-Berlzoxazine-4,4'-piperidin]-2( 1H)-one.

ridin]-2(1H-one F OC ON

E§@§§§gﬁﬁf?f@4%(ﬁgf@§ t he same procedure described in
exanple 6, from1l -[(6-chloro-|1Hindol-3-yl)
car bonyl ]
spi ro[ 3, 1- benzoxazi ne- 4, 4' Eglp%rlgln]-Z(lkb-one

(destr Cbb)qjm1r{2e(>35ﬂ:qm|replﬂ_e)1ybrﬂjoxoethyl] 1H-indol-3-yl}carbonyl)spiro[3,1-
2-brono-1-(3-flu enyl ) n epar ed

1 ({6 chl or o- 1- ﬁ%% gx% ¥4 2 §5PARAREMRD - Bl
fl uor ophenyl ) - 2- oxoet hyl ] - I iR
[3, 1-benzoxazine-4,4" 15 pi
me (%9 : 532.4 (M+H+). Exanpl

"-({6-Chloro-1-[2-(3, 4-di fl ugkgphenyl ) - 2- oxoet hyl ] - 1H
-i ndol - 3-yl }car bonyl ) spiro[ 3,/1- 20

benzoxazi ne-4, 4' - pi peri di n] -2 -one WD 2007/077122
PCT/ EP2006/ 069897 -35 F F \OJ cl
O

N

ol - 3-yl }carbonyl )spiro
di n] - 2(1H) -one. ES-M5
3

Q

-

e}

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
2-bromo- 1-(3-fluoro-phenyl)-ethanone was prepared 1'-({6-chloro-1-[2-(3-
fluorophenyl)-2-oxoethyl]- 1H-indol-3-yl}carbonyl)spiro[3,1-benzoxazine-4,4'-
piperidin]-2(1H)-one.

ES-MS m/e (%): 532.4 (M+H").

Example 13
I'-({6-Chloro-1-[2-(3,4-difluorophenyl)-2-oxoethyl]- 1H-indol-3-yl Jcarbonyl)spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one



10

15

Cl ON ?P ~_NH O Using the same procedure
described in exanple 6, from

wa2e0706+ehl oro-1 Hindol -3-yl) carbonyl] PCT/EP2006/069897

spiro[ 3, 1- benzoxazi ne-4, 4" - plpggldln] 2(1H) - one
(described in exanple 1) and
2- brono-1- (3, 4-di fl uoro- phenyl ) - et hanone was prepared

-({6-chloro-1-[2-(3,4 5
di fl uorophenyl ) - 2- oxoet hyl ] - doI 3-yl }car bonyl ) spi
ro[ 3, 1- benzoxazi ne-4, 4' - pi pexd di n] - 2(1H) - one. ES-MS
me (% : 550.4 (M+H+). Exanple|14 10

-{[ 1- ( Bi phenyl - 3-yl car bonyly=% chl or o- | Hi ndol - 3-yl ]
car bonyl }spiro[ 3, 1- benzoxaz
4,4' -piperidin]-2(1H) -one 1 O O Using the
sane procedure descrlbed |n exappl e 6, from

-[ (6-chl oro-| Hi ndol - y car bonyl ]
spiro[3,1-benzoxazine 4, 4" eridin]-2(1H)-one
(described in exanple 1) a 1 phenyl - 3- car bonyl
chlorldemas pr epar ed

-{[ 1- ( bi phenyl - 3- ylcarbonykl;H-chloro-IF+
indol-3-y|]

ERp T A LA BT st
2407 QRPi 23, PEd AR2ANE4,068i361din1-361 HFy-one (described in example 1) and
é{‘tﬁ?(&lﬁ?{}g@%%@%}%—?E?Iiﬂ)qéﬁgﬁéndé vrx)zis:%)r ;l)a?ft:(P Yl (){6 cm-oro—q— 2- (% 4-

bl p phzh yl1p-24g xbethyl] pH Hitd d1]3~ A fchHongh epitd [ 1 -Bdn zoRazihe-4,4'-
piperidin]-2(1H)-one.

ES-MS m/e (%): 550.4 (M+H™).

Example 14
I'-{[1-(Biphenyl-3-ylcarbonyl)-6-chloro-1H-indol-3-ylJcarbonyl}spiro[3,1-benzoxazine-
4.4'-piperidin]-2(1H)-one

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
biphenyl-3-carbonyl chloridewas prepared 1'-{[ 1-(biphenyl-3-ylcarbonyl)-6-chloro-1H-
indol-3-yl]carbonyl}spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.

ES-MS m/e (%): 576.4 (M+H™).

Example 15



O Cl NO NUUsing the same procedure described in
exanple 6, from1l -[(6-chloro-I1Hindol-3-yl) 5

W@ 200b0rmbi PCT/EP2006/069897

10

15

spiro[3,1-benzoxazine-4,4‘-pip§§jdin]-2(1kb-one
(described in exanmple 1) and

2- chl ar enlorRiiPer d Qi sl vilir el | > 1 M&5 4 Bf- i ]
1. [{@: gmocr)?&_(% ()%_%ng_e}z/l_dgll %gﬁﬁ&nﬁ}%ﬁdgf ?@ﬁgﬁgonyl}splro[?),l
yl et hyl ) - 1H i ndolbeBzgiafine-4,4'-piperidin]-2(1H)-one

car bonyl } spiro[ 3, 1- benzoxazi ne- 4, 4' - pi peri di n]

-2(1H)-one. ES-MS nme (%: 55.1_{1 (MrH+) . 10 Exanpl e

16

1'-{[6-Chloro-I|-(2-norphd
- 3-yl ] carbonyl }spiro[ 3, 1-
benzoxazi ne-4,4' -piperidin]-2({H one HO N~ \ ONO
C\VI N yO(N O Usingthe s procedur e
described in exanple 6, fr o
1'-[(6-chloro-1 Hindol - 3; ar bonyl |

spi ro[ 3, 1- benzoxazi ne-4,4" - din] -2(1H) - one

(described in exanple 1) and Z?Chloro-

y[ - 2- oxoet hyl ) - 1H i ndol

1- nor phol i n- 4-yl - et hanone was p ed
1'-{[6-chl oro-1-(2-norphol in-4-y1t2-

oxoet hyl )-1H i ndol - 3-yl] carbon T iro [3,

1- benzoxazi ne-4, 4" -pi peridin] -2(1H) -one. WO

2007/ 077122 PCT/ EP2006/ 069897 -37- ES-Ms nme (9 :

0213 o 2hd Mt tprocdaBBs&ribed in example 6, from 1'-[(6-chloro- 1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
2-chloro-1-piperidin-1-yl-ethanone was prepared 1'- {[6-chloro-1-(2-oxo-2-piperidin-1-
ylethyl)- 1H-indol-3-yl]carbonyl }spiro[ 3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.
ES-MS m/e (%): 521.1 (M+H").

Example 16
I'-{[6-Chloro-1-(2-morpholin-4-yl-2-oxoethyl)- 1H-indol-3-yl]carbonyl}spiro[3,1-

benzoxazine-4,4'-piperidin]-2(1H)-one

H O
N
~ %
N
(o]
ol / \
N
k(o
)
O
Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and

2-chloro-1-morpholin-4-yl-ethanone was prepared 1'-{[6-chloro-1-(2-morpholin-4-yl-2-
oxoethyl)-1H-indol-3-yl]carbonyl}spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.
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2- {6-Chloro-3- [ (2-o0x0-1,2-dihydro-1' Hspiro
[ 3, 1- benzoxazine-4,4" -piperidin] -1'" - 5

w@bkjocartienyl ] - 1Hindol - 1-yl }- N, N- di et hyl acet p@T/@B20M/069897

HO NO NO C Cb/ N y 0 3/Nl-1 Using the sane
procedure described in exanple™6, from

Q- r | -3-yl) carbonyl]
%%P%%F%g?ggggé a2| ne-4,4' - pi peridin]-2(1H)-one
(described in exanmple 1) and

2-chl oro- N, N- di met hyl - acet S prepared

2-{6-chl oro-3-[(2-0x0-1, 2- gQ%ggwwa

1' B-gihlof@31¢bexrdRadthydrodl U~ Sppilob%ahbquxaaihe#l‘l)@mebidm]-1'-
yl]-1Hi ndol et me

(%: 481.0 (K}iﬁ\f%ény{}im ﬁh%gp%ﬁﬁe&ﬁ@tﬁﬁaceﬁa%@

2-{6-Chl oro-3-[(2-0x0-1, 2- dlhxd -1' H-spiro[ 3, 1- benzox
azine-4,4" -piperidin]-1'- bonyl ]

-1H i ndol -1-yl } - N, N- di et hy gmde H( NOO C N

O Using the sanme procedur e=d rived in exanple 6,
from1l -[(6-chloro-1Hi ndol -
spiro[ 3, 1- benzoxazi ne- 4, 4' - plper|o|n] 2(1H) - one
(described in exanple 1) ane
2-chl oro- N, N-di et hyl - acef, B
2-{6-chl oro-3-[ (2-o0xo0-1, 2-dirydgo-1'"H WO 2007/ 077122
PCT/ EP2006/ 069897 LT¢O

NN
Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
2-chloro-N,N-dimethyl-acetamide was prepared 2-{6-chloro-3-[(2-oxo0-1,2-dihydro-
I'H-spiro[3,1-benzoxazine-4,4'-piperidin]-1'-yl)carbonyl]- 1H-indol- 1-yl }-N,N-
dimethylacetamide.
ES-MS m/e (%): 481.0 (M+H").

Example 18
2-{6-Chloro-3-[(2-0x0-1,2-dihydro-1'H-spiro[3,1-benzoxazine-4,4'-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl}-N,N-diethylacetamide

(o]
ol I\
N

M
Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)

carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
2-chloro-N,N-diethyl-acetamide was prepared 2-{6-chloro-3-[(2-oxo0-1,2-dihydro-1'H-



- 38
spi ro[ 3, 1- benzoxazi ne-4, 4" -pi peridin]-1"-yl)carbonyl]-
wdabkboroanbz 1-yl }- N, N di et hyl acet ami de. ES- M5 nPeT/€P9006/069897
509.1 (M+H+). 5 Exanple 19 2q
"-{[6-Chl oro-I|-(piperidin-1- y?carbonyl) 1H i ndol - 3-yl

i [ -
AR 3T BRG] e Hingo 9N
Gethylacpi@miid. ng the same procedure described in exanple
) il -l Hindol -3-yl) 10 carbonyl]
EEII\EI%F@%%/E)GSQ% g/lz+ici_rﬁ1 -4,4" -piperidin]-2(1H) -one
(described in exanple 1) and piperidine-|-carbonyl
chl ori de was prepared le 19
1'-{[6-chl oro-1-(pi peri di n- )i y]i)carbonyl)
1H 1 Ad{lo-Grlytg-1- (plperldln 1-ylcarbonyl)-1H-indol-3-yl]carbonyl}spiro[3,1-

car bonyl }spiro[ 3 benzox ridin]

-2(1H) - one. ES- I\/é’ Hf%xa(z% dﬁp?fidfmgﬁgﬁ “YY Exanpl e 20
tert-Butyl

{6-chl oro-3-[(2-0x0-1, 2-di hy P‘U‘-{l H spiro[ 3, 1- benzoxaz
ine-4,4"-piperidin]- 1" - arbonyl] -1Hin

dol - 1-yl }acetate H N / O Cd WD 2007/077122
PCT/ EP2006/ 069897 - 39

of I\

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
piperidine- 1-carbonyl chloride was prepared 1'-{[6-chloro-1-(piperidin-1-ylcarbonyl)-
1H-indol-3-yl]carbonyl}spiro[ 3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.

ES-MS m/e (%): 507.1 (M+H").

Example 20
tert-Butyl {6-chloro-3-[(2-0x0-1,2-dihydro-1'H-spiro[3,1-benzoxazine-4,4'-piperidin]-
I'-yl)carbonyl]-1H-indol-1-yl}acetate

O

e
S
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Usi ng the same procedure described in exanple 6, from
-[(6-chloro-1 Hindol-3-yl) carbonyl]

W@ pio7ofA2ad- benzoxazi ne- 4, 4' - pi peri di n] - 2( 1H) - oOPET/EP2006/069897

(described in exanple 1) and Qronp-acetic acid

tert-butyl ester was prepared tert-butyl

Fgm%%éé{]ag‘g: aréléc%nlgpﬁ(? anlged 1ﬁi e %9%]? 6lf{é)_h15]]p)[{:é)dg0r0 -indol-3-yl)
carbpiyibbpiro[ 3,1-Benydokamet- é\,ﬂeplpaifiill\l/]32ﬂfé) 084 (deStibed in example 1) and

el ML B e e s Py S B e 2

flihgdol- } Sipsma] 3,1 Ibebeornomeazi4igipetdin]-1'-yl)carbonyl]-1H-indol- 1-

ﬁké perldln] 2(1H-one F1 O F\ NC ON O )_
S5ing the sane procedure described in exanple 6,

ES@%SmUe[%Biﬁﬁﬁdbbﬂﬂ -indol -3-yl) carbonyl]

spiro[ 3, 1- benzoxazi ne-4, 4' - pi peri di n]-2(1H) - one

(described in exanple 1) and 3, 5-difl uoro-benzoyl

chl ori de was prepared Exmnpb21

bt OO TG BT Pt ot S A BRRC S Rt smiroh papgracine

i n]-2(1H)-one. ES-NB4ﬁ1@q¢%@hﬂ5&6H$oﬁ&%kH) Exanpl e
22

-({6-Chloro-1-[2-(3,5-di
-indol - 3-yl } car bonyl ) spi r,
benzoxazi ne- 4, 4' - pi peri di
PCT/ EP2006/ 069897 -40

| uor ophenyl ) - 2- oxoet hyl ] - 1H
1- 20
(1) -one WD 2007/077122

Q

-

@)

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
3,5-difluoro-benzoyl chloride was prepared 1'- {[6-chloro-1-(3,5-difluorobenzoyl)- 1H-
indol-3-yl]carbonyl}spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.

ES-MS m/e (%): 536.3 (M+H").

Example 22
I'-({6-Chloro-1-[2-(3,5-difluorophenyl)-2-oxoethyl]- 1H-indol-3-yl jcarbonyl)spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one
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O F Using the sane procedure described in exanple 6,
from1l -[(6-chloro-1Hindol-3-yl) carbonyl]
W@ pio7ofA2ad- benzoxazi ne- 4, 4' - pi peri di n] - 2( 1H) - oOPET/EP2006/069897

(described in exanple 1) and ,,_

2- brono-1- (3, 5-di fluoro-phenyl )-et hanone was prepared
-({6-chloro-1-[2-(3,5 5

di fl uorophenyl) - 2- oxoet hyl ] - 1Hi ndol - 3-yl } car bonyl ) sp

ro[ 3, 1- benzoxazi ne-4, 4' - piperidi (1H)-one. ES-MS

me (%: 550.3 (MtH+). Exanple 23 H
"-({6-Chloro-1-[2-(2-fl uofgQphenyl) g%ﬁethyl]-lkkind

]- H-eré H ~ N~O / 09

- 3-yl }carbonyl )spiro[ 3, 1-
benzoxazi ne- 4, 4' - pi peri dig

N C O OF Usingr ANE ceflure described in
exanple 6, from1l -[ hl or o- | H-i°ndol - 3-yl)

car bonyl ]
spiro[ 3, 1- benzoxazi ne-"4, 4" - pi peri di n] - 2(1H) - one
(described in exanmple 1) and 15

2-brono-1-(2-fl uoro-phenyl)-ethanone masffre par ed

Wsing tlge sapiegrecefufedgsaribed in example 6, from 1'-[(6-chloro-1H-indol-3-yl)

E&H&Eﬂ%@ﬁaw )- b&lz%&%é"&' Ll]—p ékﬁﬂhﬂ?@% - Mﬁé &QEQ%M i %H[ﬁe 1) and

nzoxazi ne- erid -one.

beomoy I- (355}211f310(qufrphﬁ4)yl) a@mmsevrmr z(d@wlbwiz[@ (3,5-
Eﬁ—ﬁ/of:é)op%gﬁ)g quc%g%gl] fﬁ- 11?’d01{36y1931rl§8'n94)§p1rc[[3 1-benzoxazine-4,4'-

2- 0X , 1°Benzoxazi ne-4, 4'
Pmﬁp@mmﬁmﬁi]onq - yl)carbonyl] -1FL|ndoI 1-yl }prop
RO b7k [ £):$50.3 (M+H™).

Example 23
I'-({6-Chloro-1-[2-(2-fluorophenyl)-2-oxoethyl]-1H-indol-3-yl Jcarbonyl)spiro[3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one

H
N\(O

\<i:%iﬂ/i§o

o}

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)

carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and

2-bromo-1-(2-fluoro-phenyl)-ethanone was prepared 1'-({6-chloro-1-[2-(2-
fluorophenyl)-2-oxoethyl]- 1H-indol-3-yl}carbonyl)spiro[3,1-benzoxazine-4,4'-
piperidin]-2(1H)-one.

ES-MS m/e (%): 532.3 (M+H").

20 Example 24



HN // OO C N Il N Using the sane procedure
described in exanple 6, from

wa2e0706+ehl or o- 1Hi ndol -3-yl) 5 carbonyl] Spi rect/BP2006/069897

10

15

20

1- benzoxazi ne-4, 4" - pi peri di n] - 2(1H) - one (described in
exanple 1) and 3-cloro- propionltrile was prepared
3- {6 0 0 ydE Y I AL i 1T
be rZ]%Z 6%1?% e3id—&>@o P3¢ dlﬁg;r 35 1&5@1%%%@5&)}(&%&% 45'4' piperidin]-1
-1H i ndol - 1-yl }pyd)@pﬂmelyl]tlrﬁ irelol HSH MBopdren{t®gde  449. 0
(MrHt) . 10 Exanple 25 2- {6-Chloro-3- |
(2-oxo0-1, 2-di hydro-1' H spireovf8, 1- benzoxazi ne-4, 4'
-piperidin] -1'" - yl)car I]<71FL|ndoI 1-yl }prop
anenitrile 0 HNO NO i ng the sane
procedure described in exanpl
-[(6-chl oro-1Hindol -3-yl) 15 8&arbonyl] Spiro [3,
1- benzoxazi ne-4, 4' - pi peri digf ‘ [ [
exanpl e 1) and 2-chl or ogpt bny\trile was prepared
2-{6-chloro-3-[(2-o0x0-1, 2-di hydyo-1"H Spiro [3, 1-
benzoxazi ne-4,4' -piperidin] -1.}yl)carbonyl]
-1Hindol -1-yl }propanenitrile| ES-M5s me (% : 449.0
(M+H+) . 20 Exanple 26 WO 20070077122 PCT/ EP2006/ 069897
-42 F- {[6-Chl oro-1-(2-o0x0-2-Pyridin-2-ylethyl)-1Hin
Heing Zhe/dameqapenduye daspriired i 8xample 6, from 1'-[(6-chloro-1H-indol-3-yl)

pﬁﬂ@%ﬁﬁﬁgﬁi ﬂbé;zb%z@r%—h,gj—ﬂi]pég&iﬁm( ﬁ@)e—one (described in example 1) and
3-cloro-propionitrile was prepared 3-{6-chloro-3-[(2-o0xo0-1,2-dihydro-1'H-spiro[3,1-

benzoxazine-4,4'-piperidin]-1'-yl)carbonyl]-1H-indol- 1-yl }Jpropanenitrile.
ES-MS m/e (%): 449.0 (M+H").

Example 25
2-{6-Chloro-3-[(2-ox0-1,2-dihydro-1'H-spiro[3,1-benzoxazine-4,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl}propanenitrile

0

—~

O

N

AN

N

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)
carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and
2-chloro-propionitrile was prepared 2-{6-chloro-3-[(2-oxo-1,2-dihydro-1'H-spiro[3,1-
benzoxazine-4,4'-piperidin]-1'-yl)carbonyl]-1H-indol- 1-yl }Jpropanenitrile.

ES-MS m/e (%): 449.0 (M+H").

Example 26



I NOC OIl NO\ NH O Using the same procedure
described in exanple 6, from

wa2e0706Hehl oro-1 H i ndol -3-yl) 5 carbonyl] PCT/EP2006/069897

10

15

spiro[ 3, 1- benzoxazi ne-4, 4' - pi pgyidin]-2(1H)-one
(described in exanmple 1) and

2- bromR-cp 1RV b D8 v Ehihar B3 ar - ,
L PRGN 0BG AR O AR iabonyt il
yl et hyl ) - 1H i ndolbeBzgtakineak Hempéridipl-2d H)3ne

1- benzoxazi ne-4,4' -piperidin] -2(1H-one. ES-M5 nie
(% : 515.4 (MtH+). 10 Exanpl
1'-({6-Chloro-I-[2-(5-net hyl ~2-phenyl - 1, 3- oxazol - 4-yl)

- 2- oxoet hyl ] - 1Hi ndol - 3-

yl }carbonyl ) spi ro[ 3, 1- benzox -4,4" -piperidin]-2(1H
)-one NO ~CI ON\ ONH !0 Using the sane

procedure described in exangl fglom

N

1'-[(6-chloro-| Hindol -3-yl) ar bonyl |

spi ro[ 3, 1- benzoxazi ne- 4, 4=pi peri di n] - 2( 1H) - one
(described in exanple 1) a 2-brono- 1- (5- net hyl -

2- phenyl - oxazol -4-yl)-eth@none (described in

J. Med. Chem 1992, 35(14), S prepared
1'-({6-chloro-I-[2-(5-nmethyR-2- yl -1, 3- oxazol - 4-yl)
-2- oxoethyl] -1H i ndol - 3-yljear bonyl )spiro [3,

1- benzoxazi ne- 4, 4' -pi peridit] -2(1H)-one. WO

PR g 17 saiiz2prBEStl ERABABE G 8L ple 6 3from 1'-[(6-chloro-1H-indol-3-yl)

carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and

2-bromo- 1-pyridin-2-yl-ethanone was prepared 1'-{[6-chloro-1-(2-oxo-2-pyridin-2-
ylethyl)- 1H-indol-3-yl]carbonyl }spiro[ 3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.
ES-MS m/e (%): 515.4 (M+H").

Example 27

I'-({6-Chloro-1-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)-2-oxoethyl]- 1H-indol-3-
yljcarbonyl)spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one

o

N FA

!
e}

N
N\ / cl
N

L

)\NH
o

Using the same procedure described in example 6, from 1'-[(6-chloro-1H-indol-3-yl)

O

carbonyl]spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one (described in example 1) and

2-bromo- 1-(5-methyl-2-phenyl-oxazol-4-yl)-ethanone (described in JMed.Chem. 1992,
35(14),2617) was prepared 1'-({6-chloro-1-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)-2-
oxoethyl]-1H-indol-3-yl Jcarbonyl)spiro[ 3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.
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ES-MS me (%: 595.0 (M+H+). Exanpl e 28
2-{6-chl oro-3-[(1-o0xo0-2, 3-di hydro-1H, 1' Hspi ro[ i soqui n

Wo@booie7A22A' - pi peridin]-1'- 5 yl)carbonyl] PCT/EP2006/069897

-1H i ndol - 1-yl } - N- net hyl acetanhge H NO ON ONHTo
a stirred solution of an
[ anoyl net hyl - 1H-i ndol e- 3- car boxyl i
E’SQ\?\%%Q% ges%??lm( a%gf ow) (1 eq) in DVF were added
HATU, (1.1 eqg.), Et3N (2eqg.) and (2 eq) of the
2, 3-di hydro- | Hspiro[isoquipg %g 4,4' -piperidin]-1-on
e (described 10 previously N 609984) . The m xture
was2- gt ¢Ir101@e|3<[)6/1e(15xu @,B{dﬂaydrR—'llPhh'ﬁl $fieniispguinetine-dAt-piperidin]-1'-

wat er and extr ed organlc
phases were drlear m@]' gﬁﬁghgqggﬁggﬁ G i n
vacuo. Preparative HPLC afforded the t|tIe conpound.
ES-MS me (%9 : 465.3 (MtH+). 15 N

6- Chl or o- 1- met hyl car banoyl net h i ngol-e-
3-carboxylic acid a) 2
2-f6-Chloro-3-(2,2,2-tr flupro-at
et hyl -acetam de To a § )\ sol uti =
1- (6-chloro-I Hindol -2 =2, 2,2-trifluoro-ethanone
(described previously n U 2004067939) in DVF were
added 2. leq. NaH (60% icqpfl). The mxture was
stirred at RT for 30 min. .Hd then the (comercially
avai |l abl e) 2-chloro-N-nmethyl 20 acetamide (1.leq.) was
added. The m xture was stirred an additional 14 hours

{) ﬁxrg% (se(?ﬁ]?oﬁ Qﬁ%e glgl ngcg q‘gét @%‘hg%lo@ﬂ%t@tl ﬁltrdg?e dgvlcg oxylic
wé(ddmaﬂs@doelmd (¢ oncierMatvete addeda‘MBU Aul édf.), E&IN @aq bynd (2
?{};ﬁ?@%?%yﬁﬁ%ﬁ—%ﬁ%}iisgg‘ﬁngﬁﬁé—EA%S’i%R&”lﬂ?—'l—&%’(M@sc%gd
pre@iviusly or WO#0898DaThamoytunewhsdti ted-dvadaghe-at RT and then poured

I
ORI SuRbTyith QurGh T combined pjesnie sy g dpgver
diatB()-aad epaeantetedas VmpﬁwpelcatlmHPDCEﬂbntbdttheatlecbmpwlmd
ﬁsmﬁsﬁﬂe%%9uﬁ§%QRﬂﬁh$fi”EthylSilan°|ate- After shaki ng
at ‘room T )

ndol - 1-yl I -N-m

6-Chloro-1-methylcarbamoylmethyl-1H-indole-3-carboxylic acid

a) 2-[6-Chloro-3-(2,2,2-trifluoro-acetyl)-indol- 1-yl]-N-methyl-acetamide

To a stirred solution of 1-(6-chloro-1H-indol-3-yl)-2,2,2-trifluoro-ethanone (described
previously in US 2004067939) in DMF were added 2.1eq. NaH (60% in oil). The mixture

was stirred at RT for 30 min. and then the (commercially available) 2-chloro-N-methyl-

acetamide (1.leq.) was added. The mixture was stirred an additional 14 hours at 60 °C
and then poured onto water and extracted with ethyl acetate. The combined organic
phases were dried over Na,SO, and concentrated in vacuo. Purification by preparative
HPLC gave the title compound.

ES-MSm/e (%):319.3 (M+H+).

b) 6-Chloro-1-methvlcarbamoylmethyl- 1 H-indole-3-carboxvlic acid

2-[6-Chloro-3-(2,2,2-trifluoro-acetyl)-indol-1-yl]- N-methyl-acetamide was suspended in
DCE and treated with (2.2 eq.) of sodium trimethylsilanolate. After shaking at room



WO 2007/ 077122 PCT/ EP2006/ 069897 -44 tenperature for

20 mn, the mxture was concentrated in vacuo and
w@ooorhrAad2 by prep. HPLC to give the title conpOmEE2006/069897

ES-MS mfe (99: 265.0 (M H+). . WO 2007/ 077122

POT! EPD0GG! 08085y 45 O m s T Conpounds of the

( :

RROFE g8 b e midhfd witepdenbeafid s Bt pusified by prep.
HELC to@)ve thaitle ¢appamd. (f): (a) (b) (c) O X-04 RX

P \ (d) (e) (f) XX4R4A\NI 4\ 1R
@&&ﬂl/éfdé{)gggogmgﬁe same or different and is CR R
NR''" or 0, wherein in (a), only one X can be 0, the
other being CRR or NR'; R is H 10 G _6-al kyl
optionally substituted by CN, or is aryl, 5 or 6
nmenbered heteroaryl or sulfonylaryl which are
optionally



10

15

substituted by one or nore B, or is -(CH2) mRa wherein
Ra is: OR, 15 NR R' WD 2007/ 077122 PCT/ EP2006/ 069897

wo 4@7037162 cycl oal kyl, 4 to 7 menber ed- het er ocyed DEPI096/069897

aryl, or 5 or 6 nenbered hetegparyl which are
optionally substituted by one or nore B, or is
-(CH2)"-(CO-Re or -(CH2)"-( -Re, wherein Re is:

C _6-alkyl, 5 C _6-al koxy, . 0- cycl oal kyl ,
-(CH2)mNRiiiRrv NR R C3.6-cycloalkyl, 4 to 7
menbér edChapevodyditoagdagral faamplla (Ibr 5 or 6 nmenbered 10
heteroaryl which are optioEaIIy substituted by one or
more B, or Rl and R3 together_whth the indole ring to
whi ch they are attached forma 5 or 6 nenbered

het er ocycl oal kyl whi
is one or nore of pl
optionally substltut\ - AR R Ci 6-alk XY,

- O CH2- 2 6- al kenyl , bnzyIHXﬁ, or 4 _6-hal oal kyl, 15
or two R2 may forn1an oxo orRdi oxo bridge together
wth the indole ring to which they are attached; R3
whendin or s halo, or is -(CO-R wherein Ris: 20
Wis 6- alcktted fro&%))llovbﬁg%roups'(a)(@'ﬂz c) r(dg"%\ej Wi op):5 or 6
menber ed het er ocycl oal kyl™ opti onal tituted by

G _6-al kyl, (@r is O__6 aIkyI orﬂ&ryl whi ch are (@
optionally substituted by 25 haIQ) CXCI»-CE_G-aIkyI,

O
X
O
Y Y Y
X
X
Y ki Y

, nitro, _6-a|ky|

Xis can be the same or different and is CR”R", NR" or O, wherein in (a), only one X
can be O, the other being CR"R" or NR™;
R'is H,

Ci.6-alkyl optionally substituted by CN,
or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,

or is - (CHz)n[1 * wherein R is:
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35

or by -NH(CO Rd, wherein Rd is C _6-al kyl optionally
substituted by halo or nitro, or Rdis aryl or a 5 or

wo20memtaeed heteroaryl, which are optional ly PCT/EP2006/069897

substituted by halo, nitro, G ,6-alkyl or
C _6-haloalkyl; 30 R4 is one or nore of H halo, C _6

al kyl or~C_ A 0

or 4 oo b PRLEIE e by Bired AR BRI PR 3P of agmbered
they are att avttedaryBwhghhad optioDhly NRsRuteddpy @reairkydre B,
optionally St byt b . &al\ g0 ] .c koxy,

3 b T GO S A R iRy
-C(O O Arealaykyl, -C(O NRR' - C(O-G _6-al kyl,
-S(0O 2-G 6]% I, -S(O2- NRR (CR''"R)"-phenyl, or
35 (CR" RUJ™°5or 6 menbered heteroaryl wherein the
phenyl o€;.&cwtoatkylrenber ed WO 2007/ 077122

PCT/ EPZO_Q%p IRRfigiv- 47 het eroaryl noiety is optionally
substituted? one Or nore substituent(s) selected
from t heNgRup consisting of: halo, CN, NR R',

8 Kk RPRBLt DL v or 5 or 6 membere
CG3. 6- cycl oal ketéroaryCpllcati ojiicalaly bybsti@fed) by GneldR rﬁﬁlr,e B,

and e oG K et o RughifEy whgh Rl Hidhed o a s o
- (CO) O Ci 6 brealteydd, heteBoG)ctaNRY! Which cGf &) subistitieal tyy(CO):

=5(0 2-C 6-al k -S(O2- NRR; k" is.H - al kyl
BPRQ) et nd P Tl 0 e o e Sl fto il oy -
is | tNRBR", @.¢adk&yt cO4HAE, welken dsbephdoxypoel i-balohliyl,
accept able, pal L St AeheR or fio b ITidImRKRd \ ah t{]g{;}guiear' to
(1) acCording"to tram e " Wrel T eRES S OAE" 6 re g

H, OH, whizhohey@ attdichedy, Ci _6-al kyl optionally

wbstituted by - 15 NR R G _6-al koxy, -0O CH2-C2

-8l ke yl, benzyloxy, or two R2 may form an oxo or

di oxo tristgle, t ogether with the indole ring to which

they are attached; and k' and Rw are H or Cl.6-al kyl.
20 3. %H&’@o@ﬁguwefffngolrsnul a (l-a) according to claim
1 or 2: QCyXalkbN

-(CH2),-NRR’,
_(CH,),-NRIRY,
5 or 6 membered heterocycloalkyl optionally substituted by C_¢-alkyl,
or is Cy¢-alkyl or aryl, which are optionally substituted by
halo,
-0(CO)-Cy¢-alkyl,
or by -NH(CO)R?, wherein R’ is C_¢-alkyl optionally substituted by halo
or nitro, or R% is aryl or a 5 or 6 membered heteroaryl, which are
optionally substituted by halo, nitro, Cy_¢-alkyl or C;_-haloalkyl;
R* is one or more of H, halo, C;¢ alkyl or C,_¢ alkoxy, CN, or two R* may form an
oxo or dioxo bridge together with the phenyl ring to which they are attached
Bis  halo, CN, NR'R", Cj¢-alkyl optionally substituted by CN, halo or C_-alkoxy,
Cy¢-alkoxy, C¢-haloalkoxy, Cs.¢-cycloalkyl, -C(0)O-C ¢-alkyl, -C(O) NR'R, -
C(0)-Cy¢-alkyl, -S(0),-C)¢-alkyl, -S(0),- NRR", (CR"R™),-phenyl, or

(CR™R™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered



R4 O(l-a) R2Z RB N R wherein: Xis can be the sane

or different and is CRR NR'' or 0, wherein only one
wo2aan77ibe 0, the other being CR R or NR''; 25P®/EPB0EKH69897

C _6-al kyl optionally substi t_ugr}epl by CN, WO

2007/ 077122 PCT/ EP2006/ 069897 '-48 or is aryl

opti on 1t ut ed , ' .
o 2) bRy o 8 Rt BBy nilre bstituent(s
subst i selected thym olreegronp norsestiBg o8 or is - (CH2)"-(CO) - Re
or -(CH2)" -Reipivker ai I Si .-, B 3
NR R 4 t%@%&éh@g&’z}gﬁ%ﬁﬁk 8?58+%§|Sﬁ%tfﬂ§taer l;'?&f@%?r Grpplkoxy,
6 nmenber edChetlspoa Cyk-halvalidoxy,4he-qypbalbplalT(§D) O-Ce-alkyl, -C(O)-
substitute ] 0~R2_ii 0 ir. e of
> Hor hal O,QR%’ @%%106?8%32 %((_)H%Z%]I%?}ka %gé?zéﬁ\lgr@’or o
Rbmd Rifar¢dH, Bat-elkylCiC1.6-alklyleye-NR"' RS, - (€ Q) y-atkyl, SR OBNRS'R", -
hal o, R R -l K [ | Kywigubsti tuted by
o, hat RosE eyl el Y PR R
Rl" i6- hH| Cas-klbxhor (G3-dkydgret R Ryl , - C(O O Ci _6-al kyl
»( O C - GO -C _6-al kyl, -S(02-G _6-al kyl,
BgﬁsO) Zﬁ%ﬁglﬁ'aui%" R )"-phenyl, or (CR'"R)"-5 or 6

10 menberid thét eroaryl wherein the phenyl or 5 or 6
rrenberlg%tOQet eroaryl noiety is optionally substituted
By one or nbre substituent(s) selected fromthe group
eowdl stphagmadenti@lylhadeptabENaltiNRefRof. G 6- al kyl
optionally substituted by CN or G _6-al koxy,

2. The compound of formula (I) according to claim 1, wherein
R%is one or more of H, OH, halo, CN, nitro, C,.¢-alkyl optionally substituted by —
15 NR'R", C\_¢-alkoxy, -O-CH,-C,.¢-alkenyl, benzyloxy,
or two R® may form an oxo or dioxo bridge together with the indole ring to
which they are attached; and
R and RY are H or Ci.e-alkyl.

20 3. The compound of formula (I-a) according to claim 1 or 2:
A
X
N
R, °
R \ R’
A
R!
wherein:
Xis can be the same or different and is CRiiiRiV, NR' or O, wherein only one X can
be O, the other being CR"R" or NR";;
5 R'is H,

Ci.6-alkyl optionally substituted by CN,
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G _6-al koxy, G _6-hal oal koxy, C3.6-cycl oal kyl,
-C(OO0d _6-alkyl, -C(O- NRR', -C(O-0Ci _6-al kyl,

wo J(dp2r1e _6-al kyl, -S(O2- NRR'; R and R' arer/EP2006/069897

G _6-alkyl, G _6-alkylene-NR"' [ -(COO G _6-al kyl,
-C(O-NR'"'"R - C(O-C _6-alkyl, -S(02-C _6-al kyl or
-S(O 2-. N e "AS: - B r

Cl - 6- a?’i&%é}fg? ﬁi E\%ﬁuﬁ&l&,—t‘e(ﬁl@gﬁ%@ lJg}q_%]?’al kyl; mis |
to 6; omisi@€CH))LR 4yhesin Relst as phar maceutical |y

accept ab{gisial ts thereof. 30 4. The conpound of
formula (1-a) according to claim3, wherein and R is
H or C _#&yhéKidnallpsubFhie taiorgpoend nodrefbor mul a (1)

accor dj n | ad bQl A 1881 b . of the
con‘pou%@gé(;ﬁ#g?_ﬁg@g%( ?)-r a()‘blliz\sﬁé‘jgée(ﬁzgg% é%l%lré{glrr%£ ?%1 ) and
(a"): WIXCRQAROKY 7122 PCT/ EP2006/ 069897 -49 R R | |
C NYO N Qnig® N N (a'), or (a") wherein is H,

G _6-al kyl "'of G _6-alkylene-N(R )2 and R is H or

Ci _6- al kd/ta 7 renibeeedelogrpoayvtb adifyl, faoyl nar Seor(d mambaied et orgyl which
to any one o l.aj .5 i S H 5 7.
The corrpounda(sregp a{?lg%ﬁl%%}lé\&ﬂt? %wg{égg{;@ioﬁg&t o cl aim6,
Rhsr ei mesaimoreadiporinds, are sel ected fromthe group
ﬁ@lrgsi sﬁi ng of: 1'- [ (6-Chloro-|Hindol-3-yl)

carbonyt] spiro [ 3,1-benzoxazi ne-4,4'-piperidin] -
2(1H) - anie Cy.c-alkyl, _ . .
B % TRt R O e SRR o it gl perd i
BiChl ohale ICN| NRRE N o adkflkdptinglly-sBbstit @d by &N, Hatdlo] Qrg-alkoxy,
(di met

Spi 1 of 5T rERRREK el Cospulpi i COPELE sy 5P) NRR' -
C(0)-C¢-alkyl, -S(0),-C;¢-alkyl, -S(0),- NR'R", (CR"R"),-phenyl, or
(CR™R™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered
heteroaryl moiety is optionally substituted by one or more substituent(s)
selected from the group consisting of:

halo, CN, NR'R", C_¢-alkyl optionally substituted by CN or Cy_¢-alkoxy,
Ci.¢-alkoxy, Cy_6-haloalkoxy, Cs_¢-cycloalkyl, -C(O)O-C,.¢-alkyl, -C(O)-
NRR, -C(0)-C\.¢-alkyl, -S(0)>-Cy.6-alkyl, -S(O),- NR'R";

R'and R" are H, C_¢-alkyl, C.¢-alkylene-NR"R", -(CO)O-C)_¢-alkyl, -C(0)-NR"R", -
C(0)-C¢-alkyl, -S(0),-C¢-alkyl or -S(0)>- NR'R™;

Rilis H, Ci.¢-alkyl or C1_6—alkylene—N(RiV)2;

RVis Hor Cy.¢-alkyl;

m is 1 to 6;

n is 0 to 4;

as well as pharmaceutically acceptable salts thereof.

iii

4. The compound of formula (I-a) according to claim 3, wherein R
and RVis H or Ci.¢-alkyl.

5. The compound of formula (I) according to claim 3 or 4, wherein

group (a) of the compound of formula (I-a) is selected from (a’) and (a”):
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6-Chloro-1"-[(6-chloro-| Hindol -3-yl)carbonyl]spirof 3,
1- benzoxazine-4,4"'- piperidin]-2(1H)-one. 15 8. The

w@oompornads of formula (1-a) according to any oPer/@P2006/069897

claine 3 to 5 wherein RLis gt is aryl optionally
substituted by one or nore B and B is as defined in
claim3. 9. The conpougd of formula (1-a) @ccordlng to
claim 8, wherein sai dR conpound is
1'-{[6-chloro-I-(3, 5- é1f|q9rophenyl) &do
bonyl } spiro[ 3, j
benzoxazi ne- 4,
compounds of fO : s
clainms 3 to 5, RLis -(CH2)mRx"wherein Ra is

CN, NR R', or aryl pptidnally substitutged byl one or

nore Band m R, ﬁ’. B are as defln-~NJ claim 3.

11. The conpounds of formula (I- a) accordijng to cl aim

10, wherein said 2 oungs gre selec%éd—fro the

group consisting of: WO 2007/ 77122 PCT/ EP2006/ 069897
wRBrel R is H, C1 6 alkyl or C; ¢-alkylene N(R™), and RV is H or C alkyl.

{[ 6- Chl or o- 5yd|fluorobenzyl) 1H i ndol - yﬁﬁ

car bon }splro

ben ng)él}qeﬁ:@rr@ognd ﬁf ]F?é]inlu&ﬁ (ﬁja_) chfmmé fpanyjone of claims 3 to 5, wherein
{[ 6- Chlpgriegl- (3-fl uorobenzyl)-1Hi ndol - 3-yl ]

car bonyl }spiro [3 1- benzoxazine-

4, 4 plperldln F%

3-{6lCnl E?%COSHIE‘IUZI‘%Q f%mﬂlaoﬁw areerdin gt gpinp p3vherga §3i

&Zrhﬁ&nfﬂs‘&re Rl iffind hre]grou consisting of:
yl)carbonyl ]-1H-i ndal - propanenltrlle

an
2- { 61 dhpErdore: [Hanepls >11>02ﬂtﬂq¥yannboii Ipeggpyaging: 414 PR ilin]-
g@}Danﬁb4 plperldln] 1' yl)carbonyl]
-1H i ndol - %propanenltrlle 12. The conpound ,
for nﬁr%romo é.)(l cgdelgs- E’f{?alibené]ﬁg} %ﬁ@lrekpuaqrgﬁﬂ?ﬁs‘lé ﬂlbmshnl -2'(3'H)-
dfe:Wherein RL |s -(C}Q) (CI» Re or -(C}Q) -(S2) - Re,
wherein Re js

rrenb@@’éoq‘?é éﬁ%&@@?%éﬂk@‘ﬂd %rb’i)Farbﬁl?ﬂls 162 6 nenber ed
(eth en@w 1hoygﬂi§g3p§%ﬁ> 1- Baizbsmdé &43&?5&&&9@@11{)%11@@@(1 or

IS as ined in claim3
13. Tdleienbd (rablos 1Holflﬁﬂll ayDrarhyndlsp e hferzaexeding-ft -
piperitageim)-saéd conpounds are selected fromthe
group consisting of: 15 1'- {[6 Chl or o-
I-(3 fl uor obenzoyl )- 1Hi ndol - 3-yl ] carbonyl }spir
[3, 18 8.penFseomprindg oﬁfor@'u'}?e(lllaalai;ﬂor@(lgm ayie of clalms 3to 5,
{vh6refaR 0k Or 1s|ar§(12)§ﬁbhlélfy%98§iﬁ@ﬁéh by bk bPARke Badd B is as defined in

%arbonyl}splro [ benzoxazi ne-

3
f

9.  The compound of formula (I-a) according to claim 8, wherein said
compound is 1'-{[6-chloro-1-(3,5-difluorophenyl)- 1H-indol-3-yl]carbonyl }spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one.

10. The compounds of formula (I-a) according to any one of claims 3 to 5,
wherein R' is -(CH,)n-R* wherein R* is CN, NR'R", or aryl optionally substituted by one
or more B and m, R! , R and B are as defined in claim 3.

11.  The compounds of formula (I-a) according to claim 10, wherein said

compounds are selected from the group consisting of:
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4, 4" -piperidin]-2(1H -one; 1'- {[6-Chloro-
| -(2,3-difluorobenzoyl)-1Hindol -3-yl] carbonyl}spiro

W@ 300107802 benzoxazi ne- 4, 4' - pi peri di n] - 2( 1H) - oNBCT/EP2006/069897

1'-({6-Chloro- I-[(3,5-difluor _henyl)sulfonyl]
-1H i ndol - 3-yl }car bonyl ) spi ro[

b

SRS G R R ‘lﬂﬁd‘(’ﬁ?mﬁa@%%@o% >
w:l}zoaztzmmwn}plppudlo] LB8lH)tehenzoxazi ne- 4, 4' - pi peri di n]
-2(1 2 ‘o= - - . .
oS 22 LR OOl yponplpig bnsorsine
Qﬂ}pmmbtblmjfﬂllﬁppn@ [ 3, 1-benzoxazine-4,4'-piperidin]

-2(1
1 g BI§D ﬁ Ccﬁnﬁ?ro 2 ({){ -1,2- qﬂgydé:o hPII SP I-}- ben ofcaZéne 4.4'-piperidin]-1'-

Car on
ylacrabbmwﬂ]} kf}iﬂnd)Ol[ Byldpropanenitrile; and

i - one: 1 - {[6- Chl
oA ES leo Ohs S R B S R 1
glacaploonyl} Sidiindolf Byl}prof@nenitrile.

benzoxa2| ne-4, 4' - pi peridin]-2(1H)-one; {[ 6- Chl or o-

car bonyl 'Fﬁ r‘([';p At‘é‘péi of fot e (Iiyal) )dCCJOlfhthg@lln)so%l df claims 3to 5,

bBazonRZis ﬂ(@ﬂz)#’(C@D-;Ferolr 6iGH»)2(3P) -Rnweherein R is C;_¢-alkoxy, NRR", 4

?o 1 gleg}le%d%e%erl)é)?c%?%ﬁ%l ﬁ el %yrcg rget:thﬁea %'e{e%a%yljwlﬁa{]ﬁ%x

ogt&d;naﬁa olibstituted bNoN @i mretd'& hatetRINR dzmd RBag gefimed diY tRm 3.

PCT/ EP2006/ 069897 -51

2-{670hl o 0= 3 ( 2- | 7 THERE
e e
carppouTdislarelseiecied N thatdrgupodtsistinglef: 1' -

(L B0l Bl PLBRGb Ay ARSRRIA AR enzosaine-
hdnpipradinde I ¥ongi peri di n] - 2(1H) -one; 5 tert-Butyl

{ 6-c Ql_ ﬁﬁ—%h??mlo( 12 Z?ﬁﬁin]o'bﬁng)ypyﬁ—ﬁ q%éol }’_ﬂ' ?P&aﬁ%n%d }gplpoetg 4% Zoxazine-

i ne-

4.4 Hpipaddin] 12(%1} aget ate; 1'-
(16 Shppicgdol 253 b aten a1 bt .
b@rxmzxzam Hhé-gipdridipi-gertidomd;- 2( 1H) - one; - ({6-Chl oro-

L/| }car C?ﬂéjrlspl r@rsogffq‘agygﬁ g}égl ne- ﬂ}/ih lggilg%?, g& }3333(1%%10[31

))er(meazmelll 4¢ Qlﬁelﬁ]hh b26H )-ene;

2- h l) +2-
£/I }S:gr(g ‘nyﬁ‘f‘%é%f%gf&?l%ﬁgﬁzgxoé‘?%t# ]Eﬂ;P nd%ll r‘;’erl di n]
YIZ‘(aiWnﬂ)GPIIGQ[?)Jl benfzp Gezidlet b4 epiperidin]-2( 1H)-one;

C ar bo c’hlé?%ri f%"(‘:ﬁ & Oy b2 L SRl iR 18 hdol-3-
yl}carbonyl) sp1ro[3 1 benzoxazine-4,4'-piperidin]-2(1H)-one;
I'-{[1-(Biphenyl-3-ylcarbonyl)-6-chloro- 1H-indol-3-yl]carbonyl }spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one;
I'-{[6-Chloro-1-(2-oxo0-2-piperidin- 1-ylethyl)- 1H-indol-3-yl]carbonyl }spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one;
I'-{[6-Chloro-1-(2-morpholin-4-yl-2-oxoethyl)-1H-indol-3-yl]carbonyl }spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one;
2-{6-Chloro-3-[(2-ox0-1,2-dihydro-1'H-spiro[3,1-benzoxazine-4,4'-piperidin]-1'-
yhcarbonyl]- 1H-indol-1-yl}-N,N-dimethylacetamide;
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benzoxazi ne-4, 4' - pi peridin]-2(1H) -one; and 15
-({6-Chloro- |-

W@ 2600571122 hyl - 2- phenyl - 1, 3- oxazol - 4 yl ) - 2- oxoeptyEP2006/069897

-1H i ndol - 3- yl }carbonyl) spi re
1- benzoxazi ne- 4, 4' - pi peri di n] ]2(1H) -one. 14. The

| i p D
corpeat L8R g RFSSLHH8  ME pfon-1-
g sarbayl N i delbl)-yl R NRSietd ylageta@@iel 5. The conpound of
‘;g[rp”ghﬁgﬁlh;&)o-ﬁ%ﬁf}érﬁ’diﬂgl-§718ar81n§‘§1i‘3111141ndl941§fy L oS RISk piro[3,1-
E@r{ZGXazﬁnea4é Bipfridin pxOHD)- andi hydro- 1H, 1' H spi ro[ i soqui n

olin Y, .
1l %rt4B y&{do }fi&rﬁ. %é{bhopf L2 tdéﬂnfcgg H@@ éblrsﬁ%% 1- benzoxazm 4,4
pfpelfldlmﬂnlr al)Qarbm)yl]a(tHelndolngyI}@cemml m1l or 2, wher e| n
the | L ec f l-&): -
e T P S5 B8) m LM5 i My
RhzBRBazMe-RE -pipgridihe(ddnpoynds of formula (1-d)
acco erej n the dyis
ol ol A St Bi i i fag ATl By B ATRRUES
yljcarbonyl)spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one;
I'-({6-Chloro-1-[2-(2-fluorophenyl)-2-oxoethyl]-1H-indol-3-
yljcarbonyl)spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one;
I'-{[6-Chloro-1-(2-ox0-2-pyridin-2-ylethyl)- IH-indol-3-yl]carbonyl }spiro[ 3,1-
benzoxazine-4,4'-piperidin]-2(1H)-one; and
I'-({6-Chloro-1-[2-(5-methyl-2-phenyl- 1,3-oxazol-4-yl)-2-oxoethyl] - 1H-indol-3-
yl}carbonyl)spiro[3,1-benzoxazine-4,4'-piperidin]-2(1H)-one.

14.  The compounds of formula (I-b) according to claim 1 or 2, wherein the

compound is selected from formula (I-b):

15.  The compound of formula (I-b) according to claim 14, wherein said
compound is 2-{6-chloro-3-[(1-0x0-2,3-dihydro-1H,1'H-spiro[isoquinoline-4,4'-
piperidin]-1'-yl)carbonyl]-1H-indol-1-yl}-N-methylacetamide.

16. The compounds of formula (I-c) according to claim 1 or 2, wherein the

compound is selected from formula (I-c):



O(l-d) R2R3 N 5 R 18. The conmpounds of fornmula
(I-e) according to claiml1 or 2, wherein the conpound

w0 g003ebAaet ed fromfornmula (1-e): WO 2007/ 07712PCT/EP2006/069897
PCT/ EP2006/ 069897 -53- X R4 N.O (l1-e) R2Z R3 N R1
19. The conpounds of fornmula (T-f) according to claim
1 or 2, wherein the conpoynd is selected fromfornula
(1-f): X RA NO(I-f) N\ 15R 20. A
process for the pr t he conpounds of
formula (1) wherei faccordi ng to any one of
clains 1 to 19 conp tep of reacting a

(I-0)

17. The compounds of formula (I-d) according to claim 1 or 2, wherein the

compound is selected from formula (I-d):

18. The compounds of formula (I-e) according to claim 1 or 2, wherein the

compound is selected from formula (I-e):



NH(Il-a) 10 with a conpound of forrmula A-H to

obtain the conpound of forrmula (1), wherein Rl is H
wa@pah7A771R2 and R3 are as defined in any one ofpct/aPrond069897

or 2. WD 2007/077122 PCT/ EP200g{ 069897 -54 21. A

process for the preparation of "the conpounds of

formula (I) according to {|ny one of clains 1 to 19

conpr|3|ng t he step of fedc{ing a conpound of fornula

(1-1): AO~~[!'" 2 RB(N H/(l-1) with an el ectrophile

conpound of fornmul a//Ri -X ot ai n the conpound of 5

formula (1), wherei and R3 are as defined

in any one of cl &’ ' Zis halo. 22. A

process for the preparatlon of ~he6fonpounds of

formula (1) according to any ong clainms 1 to 15

conprising the step of re,\ano a compou@der)of formul a
f )
.
RZ,

(I'l-b): HOO R3\ ﬁ% [1-B) 10 with a
conpound of fornula H It tRe conpound of
formula (1), wherein R1, ¥, and A are as defined
in any one of claim1 or 2. 23 conpound formnul a
(r)y, (r-a), (r-b), (r-c), (r-d)y, (r-e) or (1-7)
obt ai nabl e by a process according to any one of
claims 20 to 22. 24. A conpound of formula (1), (1-a),
(I-b) (I-c) (1-d), (1-e) or (I-f) according 15 to

19 r th
or” ¢ FE By & bR LR o B Bt G P B e
heart kanumnednnﬁhppd@pni&tmukeﬂﬁbt|on of vasopre33|m
liver cirrhosis, nephrotic syndrone, obsessive

compul sive di sorder, any and depressive disorders.
X
R* N
O
(I-f)
R2 \ RS
N
\ 1
R

20. A process for the preparation of the compounds of formula (I) wherein R’ is
H according to any one of claims 1 to 19 comprising the step of reacting a compound of

formula (I11-a):

HO
0
R> N R’
\
H (II-a)

with a compound of formula A-H to obtain the compound of formula (I), wherein

R'is H and A, R* and R’ are as defined in any one of claim 1 or 2.
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25. A pharmaceutical conposition conprising a conmpound
of formula (1), (l-a), (I-b), (lI-¢), (1-d), (I-e) or

w@ beo7p7ACZOrdi ng to any one of clains 1 to 19.PCOERBING/H69897

phar maceuti cal conposition accgyding to claim 25,

wherein it is useful against dysnenorrhea,

hypes | enaipdleesCREM GreBERliby LR dinpdAARBE AREIH B according to
secretion fo vasopr iver clrrhosis, nep
syynetreorfelaimb$ 6% £9 wnpmnmﬂhsmme of rsotines corapinat of fom’n@lla (I-1):
depressive di sorders. WD 2007/ Q77122 PCT/ EP2006/ 069897

27. Use of a conpound of fornuls , (I-a), (I-b),

(I-¢), (1-d), (l-e) or (I-f) accor Ing to any one of

claims 1 to 19 for the preps on of a nedi canent.

28. Use according to gha " pn the nedi canment

is useful against dysne hypertensi on, chronic

heart failure, inappropriate segretion of 5

vasopressin, liver cirrhosis, nqghrgiic syndr one,

obsessi ve conpul sive di sorder, anxi '§) and depressive

di sowdRrsn eRBrophiR botMpetddoRS ForkigiacRi-Zed beafl Mado¥@pound of

formula (I), wherein A, Rl, R* and R’ are as defined in any one of claim 1 or 2 and Z is
halo.

9{5

22. A process for the preparation of the compounds of formula (I) according to
any one of claims 1 to 15 comprising the step of reacting a compound of formula (II-b):

HO

A\
N
\

R (T1-b)
with a compound of formula A-H to obtain the compound of formula (I), wherein

Rl, RZ, RS, and A are as defined in any one of claim 1 or 2.

23.  Acompound formula (I), (I-a), (I-b), (I-¢), (I-d), (I-e) or (I-f) obtainable by

a process according to any one of claims 20 to 22.

24, Acompound of formula (I), (I-a), (I-b), (I-c), (I-d), (I-e) or (I-f) according
to any one of claims 1 to 19 for a use in the prevention or treatment of dysmenorrhea,
hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis,

nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive disorders.

25. A pharmaceutical composition comprising a compound of formula (I), (I-a),

(I-b), (I-c), (I-d), (I-e) or (I-f) according to any one of claims 1 to 19.

26. A pharmaceutical composition according to claim 25, wherein it is useful
against dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.



WO 2007/077122 PCT/EP2006/069897
27. Use of acompound of formula (I), (I-a), (I-b), (I-¢), (I-d), (I-e) or (I-f)
according to any one of claims 1 to 19 for the preparation of a medicament.

28. Use according to claim 27, wherein the medicament is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

29. The invention as described hereinabove.

ki



