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TRI CYCLI C SPI RO DERI VATI VES AS CRTH2 MODULATORS FI ELD
OF THE I NVENTI ON The present invention relates to
wapioca2seri vati ves for use as pharnmaceuti cal ae¢T/ZB2006/062602
conmpounds, as well as pharmaceutical formnul ations
contai ning such spiro derivatives. Said derivatives
are useful for the treatnent and/or prevention of
al l ergic di seasephighfle d&HVANERARI UsedREFDRE OSES.
Specifically, the present invention is related to the
__.use of splro derivatives for the nodul ati on of CRTH2
Field gfthp invegtionThe present invention furthernore relates to

Y
and/oh epsophghgiSb e rautdmowhnet disbrddrs Fandfof | iaﬂmamtoyy ahsbamso p;arshovascular
B IR S
multi-ofg8e) fadure] MRS disdadbs, ploidie} . ag%ﬁ@&tnbnﬂ caiger, tt@arﬁplahtaﬁ(m sperm

of comp ounds_derived from.the 20 gar bon ngdz %
motiliby erRgRY L6 o Beisney HSHT Oty 21t Threectign /5 JgHes. Specifically, the
presell?tgl%l%&lﬁﬁn 9@@1&%‘%%1&8@%&15&&%@ ?ﬁstﬁg ndtulaBb&l ShodBN MeSinhibition of

e airway as well as to the skin during an acute
the aca'mtseogﬁuucttm;fdmimosmqwdcédemset PI3kd.ch is a nmenmber
of the G protein coupled receptor (GPCR) subfamly,

has | ong been thought to be the only receptor of PGD2.
Badq@&nﬁhﬁ@hﬁmhﬂn@hlergic ast hma has been denonstrat ed

i DP def|C|ent m ce (Matsuok 000)
Phospbsmos@éqé -ipasey (P B ONIE agerljsa e by D groTfation, coll
survn]:ah evaﬁéﬁllﬁlz%oﬂ) %Hrihe%h@ﬁél&ﬁé MIEBE O sp&tS RRASR oubgrowth, membrane

di'rect link between DP receptor activation and
rufTlingcaperexide pradatiany Sickio pearganidaer ené wheraetaxis t(Chrday, 2000, Science,

205 Bt ARl ABRLBES i, 2y 30y Aol 7 537000

The AR FIIK Buirgiveh. toPiil damiy @if. 11;ﬁ¢$(kma3é§7wﬂﬁ:ﬁ) in hanenals, consists of eight

1dentliﬁsg %glé%ﬂ@an of & érﬁ{) o&gé gbl% gq.nﬁl Py ‘f°8 EIE% torrm ! gsEq%r trure and their

mﬂmu%&Q gﬁﬁg@,on T- Fblper 2 cells" (CRTH2) (Nagata et a
999) | munol . 162, 1278-1286, Hirai et al. (2001)
Class g@qp of M\H(s cpggsts zémozselb)grﬁw, Clageht and GlawdBi dent i i ed

Class 3] ¢ {lag BPA4s 1{1%{ regg%gg}@lg {rl ﬁnﬁlkll onvpg@xlg@gteﬁ%%égﬁp&s via the

interaotiorc bf SE ladnsalogye? €8H2Yl doroaia swibPphospiRRdrbsioe DisidRies sfiothsr proteins)
little structural arlt mﬁth th r t or
and sty RbATe) BorBechudr sadifidomts GebeifR oat gBL05) and five

f lood T

ruul PR Gh sk fss B IR RSIA pheiTLnll 000 T
Class TR afeklimulard byp (hlpgd‘télyl px puteasitsd ob hetesddimerygp €k proteins. The only

associated with allergic inflammtion such as
charagigrizadgpembes of dass bR iy BBKy{p1 1 satalytic sub-ppit gergplexgsdywith a 101-kDa
regul @ﬁ?# 1§s PGD2 dependent cell nigration of blood

eosino s and basophiles. Furthernore, increased
ClassnInPIBKS @inprises ol §t and) YTisofekhs whish ess i apgrogiidtdly hefv E70 kDa and

been cor el at ed t the e of atopic dermatitis
charagtefjagdbydhe quseW%m%@a'tﬁmma (% ‘{"ﬁ‘f%‘h 30, 2972-2979).
ClassTﬁ@Bl@ ﬁf:ﬁ@&é tﬁ@pﬁﬁspﬂﬁﬁ'?'ﬂnd&tbhsp@@@@ 3%1%%& a critical

role in the allergen-induced recruitnment of Th2 cells

in the target tissues of allergic inflammtion.

Conpounds that inhibit the binding of CRTH2 and PGD2

shoul d therefore be useful for the treatnent of

al l ergic diseases. Allergic disease, |ike asthma, and

i nfl ammat ory der mat oses represent a major class of

conpl ex, and typically chronic, inflamuatory di seases

that currently affect about 10% of the popul ati on and

t hat nunber appears to be increasing (Bush, R K

Georgitis J.W, Handbook of asthma and rhinitis. 1st

ed. (1997), Abingdon: Bl ackwell Science. 270). Atopic

dernatltls |s a chronlc skln dlsease wherein the skin

o o a r AN ~ N
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Formula (1) as pharmaceutical active conmpounds. Such
conpounds are suitable for the treatnent and/or
w@e@sarssdon of allergi c di sease and i nfl ammat oPGT/EP2006/062602
der mat oses. Sai d conpounds nodul ate CRTH2.
Specifically, the inventionyelates to spiro
derivatives of Formula (1): R NY Y I R3 wherein R1,
Tho offfu iy dqnacvel i orfe L DEAR KR BRRIGHIFSRETBEMAIR 6 and  are
more spedificalieerpresétkinitine/leastriatmpoétar ceeystpmosmabgls mascle cells, myocytes and

endotﬁeﬁ%!.rﬁn?]gse ?It(cljn‘ilglfsgéi&en% Iseit fﬁ'( 20957 Fﬁg@;@gﬁ%@ %‘Zﬂ‘; Y98),%567.72). Their

expre@idhtRighbilso BXfoghlafitin @k indiatibicehannéhécpehdiag bh tie dellifabetissue type
relates to the use of conpounds of Formula | for the
and stgpwhaswel] avfisspsecorisdt-cament for the treatnent and/ or
preventi on of diseases selected fromallergic diseases
such as allergic asthma, allergic rhinitis, allergic
PI3Kcaypjeumymasvivoled inphosphélipidwighalhpg dwt araneitwatedsin e¢spemse to a variety
tophG dermatitis, contgct. hypersensi ti.yi rgi .
o <38t SRk b B B BB s, RLIEA frctions)
hormérdh,Qiyedkinics/ vitlisey dfdlttarditahsmitteisand dlsu @yiingicelhlar cross regulation by
exanthensg&e.g.toxic pi der mal neqrol_sii or Lyell's
other m}lw ewles, fggrg%ﬁﬂ]i‘o HVI@% oﬁ%glagluégna can activate some parallel
pathwaYPRLSRANSIcEbnd diop SandaliiQiBRkIs 16 PRIIQARS iﬁﬁf&-_@élhﬁar%'i%nalling events), such
pol ynor phous |1 ght eruption (e.g. photoirritan
as smalbGtlRases.ddnases ¢riphesphptasesdar ¢x@ampiec cont act dermatitis,
chronic actinic dermatitis), and nyositis,
neur odegenerati ve di sorders such as neuropatic pain,
Phosphatidydinbsito]l qPRIBRT 6 thai Basicabuildingl bloekafarijic dargoclhdat inesith lipids in

as.rheumatqid arthritis, . tiple sclerqosi ..
eukar;s%ttceqeﬁf,wﬁﬁlit}ng,ofi%wﬂﬂ%_ '1'8‘%1‘%1’@%@!“51&’@8;%‘.’1? f{gpjosphate group
to dic@{iglyREdRe THI iﬁ@ét%?ﬁeﬂnﬁo% SPPRIBKShad SBRlrddt IBArdlyt $robpsRIdd three of

acti'vity. Specifically the present invention is )
these rast affosnd tte b @hasphopated ip oteld sino fliffesmin dombinafionssr Pdhs and its

i -of . CRT acth Vi Lavent i Jurt s

prosPREAEL" RSl Py, THRol SR BaL iEtproinics o
phosphainiogitiless (PTs¢r iBightf POnsprecids sbase beed eddoadheftedmin  eukaryotic cells

al l ergic di S .Su s,al Lergic asthma, .al |l erqi .
Vot G o o D S S R g B s for s
phoqmgagghﬁaﬁﬁmﬁgch as atopic dermatitis, contact

hypersen5|tivit{® allergic contact dermatitis, chronic

A

In viget PBKsi ahasphasrilate thei Sbudiex) atoupi efniseingtital (g & three different
substrq{eg:g' #ﬁb@#ﬁa@fgyﬁtﬁ%gﬁr ?gﬁ%@ﬁagglrlés%ﬁétﬁi 6%f-ﬁggslﬁ)hate (PI(4)P) and

necr ot ysts St evens-Jo
phosphytidilinositoddidebiblyigsphae (BI(#5)2), yrespeativetyrepyerating three lipid products,

T e e

(PI(3.2%M} afed phdephaBitiylirositol G, D Gisphesphatd 51@1(31@,5}}@(%& SehemaA Below).
nmyosi ti's, neurodegenerative disorders such as
neuropati c pain and other diseases with an
i nfl ammat ory conponent such as rheumatoid arthritis,
multiple sclerosis, osteoarthritis, and inflamatory
bowel disease (1BD) and other diseases and di sorders
associated with CTRH2 activity, by adm nistering a
conpound according to Fornula (I). The invention
further relates to the use of conpounds of Formula (J)
for the preparation of a pharmaceutical conposition
The invention finally relates to novel conpounds of
Formula (1) as well as to nethods to synthesize
conmpounds of Fornula (1). DESCRI PTION OF THE | NVENTI ON
The foll ow ng paragraphs provide definitions of
vari ous chem cal nvieties that make up the conpounds
according to the invention and are intended to apply
uni formy through-out the specification and clains
unl ess an ot herw se expressly set out definition
provi des a broader definition. "Cl-C6 -al kyl" refers

e A a ~ -

.
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pyrido[ 3, 2-b] pyridyl, pyrido[4, 3-b]pyridyl, quinolyl,
i soqui nolyl, tetrazolyl, 5,6,7,8- tetrahydroquinolyl,
WG 2@6/12801 et r ahydr oi soqui nol yl, purinyl, pteri®BtTnEP2006/062602
car bazol yl, xanthenyl or benzoquinolyl and the Iike.
"CrCe-al kyl heteroaryl"™ refers to CrC -al kyl groups
havi ng a heteroaryl substituent, such as, for exanple,
2-furyl nmet hylgu2-thienyl methyl, 2-(IHindol-3-yl)ethyl
and the IRK8 |°IC3- C8-cycl oal kyl" refers to a saturated
car bocy@T up 8f from3 to 8 carbon atons having a
S|ngIeIﬂP ge O-Pc9cl ohexyl ) or nultiple condensed
rings {e. gH, norboOnyI) Preferred cycl oal kyl include
cyclopentyl cyqiohexb , horbornyl and the |ike.

" C3- C8- hﬁ%g{ ycld?ika\/referevre/a«f§/63’cycloalkyl

gr oup accord & %r@Q)AmJ%%inL}hk/ALpﬁmbkCh up
to 3 carbon atons are Irepl aced by het er oat ons chosen

fromthe group consisting of O NR.. R being defined
as hydrogen or nmethyl. Pr ef'etfﬂr“ég’h"sf’hat‘dyh“"s‘t"l)

het erocycl oal kyl i ncl ude pyrrolidine, piperidine,

pi perazi ne, 1-nethyl pi perazi ne, norpholine,

1, 4-di oxane and the |ikeP3-C -al kyl cycl oal kyl "

refers td?d-C -al kyl gfoups having a cycl oal kyl

substit o including cyclohexylnethyl,
cyclopeﬂtglmnnpyl and the like. "Ct-C -al kyl

het ef;g refers to Ct-C -al kyl groups having
a hetg substituent, including

2- (|-pyr3raa10|2m‘§ &thyl, 4-nof holinyl net hyl ,

(I met hy 4- pip |d|nyl)nethyl and the like.

" C2- C6- al kenyl|H,C fgigﬁgg/g%KggyLNgrgggg/preferably
having from 2 toﬁg carpbon atonms an havrng one or nore

sites of al kenyl

nyl
groups include ethenygl (- C}hC}Q) n- 2 propenyl (allyl,

- CH2CH=CH2) and the |ikep, n i
al kynyl groups preferabl y avr n hghé(ﬂnoglommg S’E&BL&)

atons and having one or nore sites of al kynyl
unsat uration. Preferrggemklkynyl groups include ethynyl
(-CCH), propynyl (-CHZC=CH), and the |ike. "Carboxy
refers to the group -C(O OR, where R includes hydrogen
" S " s$p.t :
The p\?\%fgr}rga %?%%la lfé/ Claﬁs df%éi(g lligf(ﬁ,,Sﬁgareba{sQ? Eﬁ'ﬁg?lg\rr% g&%@, prefererence
for PtdIﬁS -abC8ubsirate @aélklyl(4')P ahdIBI(GB)Me(ﬁ]assdd‘JyRiBKa Ickryd)ﬂ'ly use PtdIns as substrate

| kyl t . )
in ""’%c%ﬂ o%f’ )iikgg’r ¥% (o3 r?W@“éﬁSut" %f‘??rfaf?ré“\r/ &f gmpstc PIQY in cells

(Vanﬁa@sér;?oeewydczt zobraw&ve) hhftero ar yl O Ce a!l kyl
et eroary
The nh@sraroyros@rl%waﬁr&w% gl@ﬁlhae ;naﬂmmsheigtqﬁ érrth therrarl@ag ﬁﬁ a signalling
molett%léaﬁ S L AR pa R slifdfili) dekébtor ﬂ)ﬁy{ral?s‘ié/thvatlf)@fb?rI%terologous
eteroaryl TOU S aV|n an ac bsti tuent

recepion €¢. g.decaptat tymsrae }dqa;er)) ahyd qudteinl"lmkled Iktansmeﬁhbw)qxreceptor integrated

into tﬁegél%%r?aalitn%} grane geégl%%% 11%1& g%qaimn %ﬂﬁég d le kynyl

"C3-CB-cycIoaIkyI heterocycloalkyl aryI
"het er oar Ce-al kyl aryl”

or
Once wetiw%rPﬂKS comzzrtebe aremﬁ%n p&lpwhohplddﬁ(”@%ﬂ’am&e A’W 4,5)Ps which in
|, 2
turn (2%2}% %ﬂﬁ%/ljk%/orlrly, rﬁé@t 1&@0210‘@&33 pﬁS%mglak g}rllcofopalllos;;/hlonrosmdes by 5°-
"d- Ce- al kyl heterocycloalkyl Preferred al koxy groups
i ncl ude by way of exanple, nethoxy, et hoxy, phenoxy
and the like. "C-C -al kyl al koxy" refers to
d- Co- al kyl groups having an al koxy substituent,
i ncluding 2-ethoxyethyl and the |ike. "Al koxycarbonyl"
refers to the group -C(O) OR where R includes
"d-Ce-al kyl" or "aryl" or "heteroaryl"™ or "Ct-Ce-alkyl
aryl" or "Ct-Ce-al kyl heteroaryl". "Am nocarbonyl™
refers to the group -C(O NRR where each R, R
|ncludes |ndependently hydrogen or Ct C aIkyI or aryl

1 .
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het er ocycl oal kyl ". "Sul fanyl" refers to groups -SR
where R includes H "d-Ce-alkyl", "d-Ce-al kyl"
wopiocormbt y substituted with hal ogens., e.g a PSHEP2086/062602
group, "C2-C6-al kenyl™, "C2-C6- al kynyl",
"C3-C8-cyc|oalky|", "heterooycloalkyl", "aryl ™,
"heteroaryl", "d-Ce-al kyl aryl" or "d-Ce-al kyl
spec1ﬁb6%lﬁfsﬁl?d'1ﬂ351tlde ﬁ%sﬁﬁta@éé‘ %ﬁ%l PIQKYénzymatQZ alelitg rk®ik¥ leither directly or

1nd1ret:td32 -icahg| g{:ymuqmgtoé r vy 91-phosp@1n@1¢g| Rg}q—typesc tthed | ﬁ@qtlon as second
messengers n mlﬁ'ﬁ ??ﬁlblgres;%{aﬁ &F ?‘oker ;tr']e?/lrjlglaﬂgé %‘ﬁ 59(5) 761-
79). I|ke Sulfonylanrno refers to a group -NRSO 2-R
where each R, R i ncl udes independently hydrogen,
"d- Ce-al kyl", "C2-C6-al kenyl ", "C2-C6-al kynyl "
The rolgis c&ofd %e@:ﬂ:hgéfh of h&Pﬁ&Pﬁﬁéﬂfﬂr&ﬂc&%f ‘BtdIngadt! is involved in a variety
het er oar yl C% " or "CG -C6-al kyl
of mgn@ttr@ns;lgpmn path@s,@gclgdmg ﬂyqse gsrsyqltral to @ﬂ mﬁﬁgqat@rhy:pll differentiation,

cell g!ﬁ%{(t %ﬁhe £.ce oar ylugﬁ a,%ghtég}fl d&&s?ﬁgn ce a E@I’ cell migration, chemotaxis,

1nva51bd Gﬁoﬂ&eleﬂl feetrargemyut, aall kgHape chﬂrgeslosesﬁdlc) risalffickiregf @end metabolic

pathwaﬁ (g.gtﬁ%r 2@2@ H\?o(?h%y weg(% .?%%IR%} motla)?lcs: —utglg Uirccted movement of

cells to@ar@c&{cgﬁfh‘ﬂbn gradiefit 6Bclithntivd) )éttractan@al@cdlbéﬁ|cﬁélnkl§dhes, is involved
het erocycl oal kyl ", "aryl" heteroaryl "d- Ce- al kyl

in mgpy| 'imperiang. é@efiﬂekyﬁuql?etaér daﬂ%;pmatlm@u@gn@pw@hy|neurodegenerat10n
anglog%n}/é%l,s, mya%)_n@e@gg yny|‘ﬂ§%‘g?‘g§? (.Wyml:ag_%%‘:eg?, a%@'gg,?’Munol Today 21(6)
260-4c ytsohlek yl.," 20000 SGenczl 1875436} é0408%| dimbdbydt al., ‘200, dASEB J. 15(11)

20197 L BEhErAEA el Y dgehomondt 1 BERY, 'S

" C2- C6-al kenyl ", "C2- CB aIkynyI " C3- CB cycloalkyl",
“heteroc cIoaIk [, " " heteroar -%Jkyl
PI3-kigagq actiyp wleuscéersfarej |behereértea1?ey rnvolveezmc% r%rrgse?fyre ular responses

|B; g
1nc1ucglé%+q|1}, grggzal_, @egﬁlgﬁ&ly %g[hg;&gﬂg?@ :@I'&rker et GB; [S058C kB Biology, 5, 577

99; YodOet-ale i ¥k §tiencel 26 RYA3-05)! d- C - al kyl
het er ocycl oal kyl ", and where R and R, together with
the nitrogen atomto which they are attached, can
Recer2BidcRBiical st @EedeatcBthat T ¢ PIIKS @D Class B a!r,dﬁyrlm Pi3Ky) are dual-
"Substituted or unsubstituted': Unless otherw s
specifiokisaseanpetesyjie.ithey darlanbeth dipiddsinass achiviey (phwhvrylatwn of phospho-

1n051t]§fé?) a{s' Jv?lf A proltt&{zl‘? kﬂ'Pgé/ thﬁz?t& 0%;&1?9 %&uﬁfle tdainrglﬁce file lﬁhbsphorylatmn of

other " pr@todn omr yﬁbstretes, 1rgxhuhrt|r§ auwaplursphcmyﬂaﬁd)ry dse indrabrpolieculare degulatory

hmrth from1l to 5 substituents selected fromthe group
mechay 8y sting of "G -C -alkyl", "G -C -alkyl aryl", "Ci-

CB aIkyI heteroaryl " C2- C6- al kenyl "
- C6- al kyny]| " prrnary, secondarX or tertiary amn

PI3K§] APREBS togbe wg{vgqi ﬁlgllaylugﬂaﬁb af asperis ot qu(l‘(gcyte getwatlon A p85-assoc1ated
PI3 klllng i%:)%ﬁ:{% P sol%%?(k yhym@dlg' h@y%&%g(a@miﬁ ﬁhgtcgogg,rsr;lﬂc domain of CD28,
whicH isah empma}llt m&yﬁmulaiar)bmm;ebule @ah@activam@g@fﬁ[‘ cﬁysdn tosponse to antigen.

ni sul phox sul phon ulfon ] , . .
Thesdy o o5 S i 5P Wi RGP Ry T ERE SCieppgs,including
interléukén-D (ANE)VEM Mnptirtahd T Sell groaiti factor (Brabdt ¢f 8LV tS4idned)'251, 313-16).

is meant to also conprise situations where nei ghboring

substituents undergo ring closure, in particular when

vi ci nal functional substituents are involved, thus

formng e.g. lactams, |actons, cyclic anhydrides, but

al so acetals, thioacetals, amnals fornmed by ring

closure for instance in an effort to obtain a

protective group. "Pharmaceutically acceptable

cationic salts or conplexes" is intended to define

such salts as the alkali netal salts, (e.g. sodium and

potassiun) alkalrne earth met al salts (e g. calcrum

I o I
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useful in the treatnment and/or prevention of diseases
sel ected fromallergic diseases such as allergic
w@saokmessoal | ergic rhinitis, allergic conjunctiRECT/EB2006/062602
and i nflammatory dernmat oses such as atopic dermatitis,
contact hypersensitivity, aldergic contact dermatitis,
chronic urticarialchronic idiopathic/autoi mune
Mutatiﬁ'ntdf‘@ﬁS%ucﬁI (A0 1ticRe Wmg ek ﬁ%%E QAP Rindse 1bAUIH6 a failure to initiate TL-
epi dermal necrolysis_or
2 produgtien, mesnmmwabﬁbsf@hPéylﬁmse ireT gelligetivation.
hypersensitivity syndrone), photodernatosis or
pol ynor phous |ight eruption (e.g. photo-irritant
Cellulad praesscsléf netiich PE3IKP bhtyoai ksenyal aolet mctude esuppressions pf apoptosis,

chranic inic dermati , _and ositis . .
reorgaRizatign af el Sy S aordies bvedin EEEb 1y ggR Fyntpage ftimulation by
insulif.ENEY ﬁ%a@éﬁ%& l/\%)ﬁrhnf%rhnﬂ %ﬁﬂ)&@ii&é EnéraONPaHIeIBi koY@ migration

as rheumatoi d arthri mul ti'ple sclerosis,
and adiesien &r ¢rfdoiheligl,ceBnd i nf | ammat ory bowel di sease

P i R O R o R SRR g or v s

whereIMEHR{0gRam4i He sERIRS BNkisterdfrinkdiR GpREARY. | nvention are
al so particularly useful for the treatnment and/or

Recenlye itelrasi bwan olﬁscmbsd)rﬂ@éﬂ’&Kml@ﬁ iaflammetpin signalp yhropghHyarious G(i)-
coupla Ly tly 7 Ird é Ea‘%’é '2:02?1 IIC t)? §6}3%§4m9ykﬁit§39en?lfal to mast cell
ﬁmctlﬁliid@inﬁtlﬂrﬁl ebnt&RTHR laul@csptes, EHhmdn(ﬂﬁmmd‘lﬁJdegr oppkines, chemokines,

consi stjn of an_inverse agonlst an a ta%onlst a
adenoélé‘F%’laé‘P %fg?)sﬂ iieetifiig a%me%@eﬂ. aqlorgy %, Yiyiges or hormones for
examBIEROAN DR al., P({}@ MI‘ 8Li01134 br [E13GIB-py € i nverse

agoni sts of . I'n anot her enbodlnent t he

nodul at ors of CRTHQ are ant agoni sts of CRTHQ I n

Spec@ rﬁhl'be orsemf)nq{ {H&Wu}ua&%%&g :ék Qgﬁgﬁ%g rg% Pﬁ(zﬁlte valuﬁ,ble tools for

dec1pm3ﬁ1glfaﬁ@bﬁsoﬂ‘eaémru&mre agoni sts of CRTH2. The
conpounds according to Fornmula (lI) are suitable for
use as a nedi canent. Conpounds of Formula (1) include

Two @érﬁﬁbutnatﬁ' LY BR002 lahdl GAIrtnhahQFE(cF herbit@iiér), Odve kb Yviddly ué&d as PI3-
fornms as enantioners, diastereoners, its racemate

kinas¢ inhghitorsa Thessl Gompoupdscareraewspaciiisl PR Kaishibgerpisethew |d9 ot distinguish
r gcted fromthe group
amonggﬁesfﬁg{?ﬁlgg% ‘8{1@1&5?]%1%51(11?&@ Sstituted or unsubstituted
Cl- C6- al kylQ substltuted or unsubstiteHgal dOC o
sybstituted or unsubstitut oln1o-§,-l.-

al kyl , uted or unsubstituted hal®- Cr y,
hal ogen or unsubstituted a# -

substit Jted or Téiﬁ%xitUted heteroaryl, & is an
i nt eger~ 38l ect ed 0, 1, 2, 3 or 4 g to

-al koxy™'n a preferred enbodinent, Rl is ch'oro or

fl uoro. Im29an(vzt her pr eferred embodi ment , Wdrinaing

tri N I t her - l. AL
1Cao vabienof HAFFUR Baind Pt T il G5 fingts g g fanee o 1-10
nM ahd K¢ v@lﬁes @&Hzm94%2 agaﬂsﬁ RadR4 of CHddd PIOkMRadesPard AB3utAB5-20 M

A4 A5 A6 with each n being an integer |ndependentl
(Frumysl &l e d998 aeni Rep Bigchem., £7, ffles @nalsRa-10smyeen @K@opfotem kinase

f substituted or
and s LA iR GBI B L uea or

unsubstituted C2-C6-al kenyl, substituted or
unsubstituted C2- C6- aIkynyI, substituted or
unsubstituted C3-C8-cycloal kyl, substituted or
unsubstituted C3-C8- heterocycloal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted
sul fonyl am ne, substituted or unsubstituted am ne,
substituted or unsubstituted hal o-CrCe-al kyl,
substltuted or unsubstltuted hydroxylan1ne and

p— o,
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In still a iurther enbodinent, R4 is a substituted or
unsubstituted phenyl or a substituted or unsubstituted
woapatiksgh? | n anot her enbodi ment, R4 is a subspCT/EPEM6/062602

or unsubstituted heteroaryl. In still a iurther

enbodi nent, R4 is a thiazolyd, substituted or

unsubstituted pyridine or substituted or unsubstituted
WortiinP iy | fﬁ%@h rﬁiﬁame QAP riﬁHeYsﬂgl? mHibes | Pgke (3ct1v1ty by binding

I ndependent I'y w one or nore groups R6. R3 is either
covalqjﬁ]@etoathkyata]gtlc |§om31n| ef thiy enayyng- Fehibifieth ofh PR agjivaly by wortmannin

er depende

ellmmvz\llg ér%ge nUIHé&* g&c‘%’ﬁ fg} ¥e\ép(%1glé g(} g—;%%x{r{l&ﬁhﬂlr fa%}%r) ggf[ylen ét't al. Ré994 Proc.
Natl. 48ad3.SciMUSA, r91be9609646nExparmats WEHI eottetnhinp nhom that PBK activity in

colls L RamaRBP ST pgsep pat i PEuFIPTEs Tiriogy oy AT Gt {yped o leukocytes
is invBVR@dh R P offtBe indnBadthdrl ifmiine &B%)ﬂ&eis@bdiat% with acute and chronic

carboxy. ['n another enbodi ment is & alkyl. In
inflamypgtion. 5 further enbodlnent R3 is nmethyl. In still a

f 1 d fi
masod 4115 SIRSEI TR, Fird 5 S BB v o resived o
some @Spe&s (ﬁ‘llkl;ldopytalsignxlyng ‘dir(bughy@-@rdjcm}douplsdl bseptorst @ ﬂelem et al., 1994).

unsyhst it ut ed ar upstitute stituted, aryl .
Moroyef: todis ey rhovgr it vty b oA TP LREH hEkEPbTieraon and
superSHES td1éads. eﬁo@éve‘r‘ nﬁluﬁbsiﬂubl‘ﬂtaﬁdhé%@tc@fr@@ﬁﬂds dol néBdisimgaysh, among the

substituted or unsubstltuted - C8-cycl oal kyl ,

variousyiseforms 08 £13¢, ihHensias |upelﬁ%rdwt93h Qartici é’rI%Ié)ﬁé‘Pf%P |y |isoforms are
invohtdif? B he‘ﬁ&i'i\@& hal ogen, hydroxy, am no,

AT NOCAFD ony acyl am no, nitro, sulfoxy, sulfonyl,

sul fonyl am ne, am nosul fonyl and tri hal o-d- Ce-al kyl ;

Some{r%g?%ﬁg\ggb % éa%%?t%atﬁi&k&nh%%é?s q'eer)l{f}m%é%af_k%%&ﬁ ]::5,19 Hcrease the in

vivo élﬁiﬁhﬂdfi ARavitypol Rasardywdic agdW (c.gh pictitx@) Gramy2008, Current Drugs,
sul fonyl, al koxy, and trihalonmethyl. R7 is
ﬂ7Qkﬁﬁﬂ%%8)hydrogen or Ct-C-alkyl; Tis either CHor N X
is either CH2 or NH, each Y is independently either
C(O or CH; and Zis either C(O or CHR7; In one
Recerglybodiarelet derivativeCHave nbeanotrérsntle ndeyelopedht as YI3K  dhibitors (WO

ons ORI W oo} 1", oh &, 15 1

WO 2005001 31@rtisclobethihzHe detvdlivies of ths follo@ingsuthctard: s CHRY,
wherein R7 is hydrogen. 1p another preferred
enmbodi nent, T and X are At Iaast one Yis C(O and
Z isC(O. In one enb |nent[t N onpqynds of the
i nvention have the F d»b r in Rl is selected
of h substituted or

fromthe group consig
unsubstituted Cl1-CéR al Kyl , substltuted or

unsubstituted CrC -al koRy, substituted or

wo diIERS] oo el Erestiies LY PRI DS T 1 ut oa

or unsubstituted aryl andggubstituted or unsubstituted
heteroaryl; and mis an int seljected fromO, 1, 2,
3 or 4. In a preferredienpaod nN\q1is either 1 or 2.
Accordi ng to one enbodi : i 8 ei ther hal ogen or
hal o-d-C -al koxy. In a &ferred enmbodiment, R1 is
chloro or fluoro. In &otHer preferred enbodlnent, R1

i_f t hoxy. R2 is C6- al kyl or A A
wo dadodlsratfiser o ervitsboo b Bormepori A0 a3
M,%aM/WR?(&@nWlAwmnM(GmmOR4Al
A2 A3 A A6 with each n being an integer independently
selected from1, 2, 3, or 4; wherein R4 is sel ected
fromthe group consisting of substituted or
unsubstituted C2-C6 al kyl, substituted or
unsubstituted C2-C6 al kynyl, substituted or
unsubstituted C3-C8-cycloal kyl, substituted or
unsubstituted C3-C8-heterocycloal kyl, substituted or
unsubstltuted aryl and substituted or unsubstltuted

1 . -~ . I o o I e
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In still a further enbodinment, R2 is A5 with each n =

2. In still a further enbodinent, R4 is a substituted
w@b@asksgot n anot her enbodi nent, R4 is a substiPCit/EP2006/062602
unsubstituted heteroaryl. In one enbodiment Ais Al

with n being selected from1l; 2 or 3 and R4 is
sel ected fromthe group of substituted or
unsubstituted C2-C6 al kynyd , substituted or
unsubstituted C3-C - cycloal sybpstituted or

unsubstituted C3-C8-hg d%ﬁﬂkyl substituted or
unsubstituted aryl and[su stﬁ%utedﬂor unsubsti t ut ed
heteroaryl. |n anotherN odinent A is selected from

A2, A3, A4, A5 and A6, wirh n being selected from1, 2
and 3 and R4 is selected fromthe group consisting of
substituted or unsubstituted C2-C6 al kyl, . substitute

The high telavance ok the Jd3iepatiyvay iryseie, widghystoreagt dispagss stresses the nced to
develﬁgﬂ@ﬁ%ﬁbfst Eﬁgm§e1%we%ﬂﬁbﬁﬁ% kflprggubst i tuted or

titute C8- het erocycl oal kyl, substituted or
unsubstituted aryl and substituted or unsubstituted
S het e oar I..%ach R4 may optionally be substituted
with one or nore groups R6. Each R6 is
One brﬁﬂﬁﬁmeﬁteﬁf lthe prdsatt mderftfoﬁnplbhﬂeg rsobammems\rhicth ag editable for the

al kyl ,  al ko car ltuted
tfeatnl?ﬁ%%ﬂﬁ‘é‘{f|H%%W%fy¢%f%e&%@f%t¥d&9é’ O’Erlﬁ%lﬂ 3 -.krftrﬁedl’@?%;r
Cl- C6- al kyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroaryl Cl-C6- alkyl,
Anothey lsmbidigneat] ob theupresebt mvpm@d pmwdﬂ» wwwﬁ Rtich are suitable for the
ti t t oal kyl,
reatn PRI w&&%m%n ér@rqbgﬁﬂé@r o ffimdI AiRffd. 0l kY
anrnocarbonyl acylanrno nrtro sulfoxy, sulfonyl

sul f onyl am n am nosul fo and.tri hal o-Cr
Anoti iR BHE Al Hsrrera: fycr e ML TuPoadies e pitable for the
treatrﬁeﬂ?arﬂﬁ&lfﬁ’e\@ﬁtlﬁ offcarBbva¥dular@ebdds. cycl oal kyl ,

acyl am no, am nocarbonyl, aryl, heteroaryl, cyano,

halogen sul fonyl , alkoxy and trlhalonethyl R7 is

0 yum le fc

Anoth%r %ﬁ gr?rfeq{ 8%@‘[«1: V&S}Qﬁ:ﬁ 1 Qg?@aéékfroYlﬁggeég@?@?cﬁ e elﬂ*l g grre]:t ditdble for the
treatnsomt a&i‘/@r@ré\renmmof eprodegehpravihedisonder®5 i s car boxy.

According to one enbodinent, R3is B, with n being an

i nteger selected from1l, 2, 3 or 4. In still a further

AnotRFRAMoARKENt ofRehe Sre@nWirvdntiorl provites subshdes wilich Sre sultable for the
carboxy.In still a further enbodinment, R3 is B w

treatmpng anﬂﬁ@pww@mmf%drsgrderar%m from; baclsriphand virgl lafectr\rlrs allergy,

a i n I t n
s Robef RENIGR 0G4 Wi Bhedy Hieiqffeifon, concr
transplantativn; bpprmembtdity nepthrocate defigiencys geafyrejestioy, Cb}mg lrnurles respiratory
di anot her, enbodiment, Zis CHR7. In a preferred
iscaseR ARAASRERIC Copdiongy) v s (O and Z is CHR7, wherein

R? i s hydrogen. In another preferred enbodinent Xis

at least one Yis C(O and Z is

Conpoun
Anotigg erbedinany of Hl@rnr%sentarngeltroﬁarweeo%m SPmpagide wgmch are able to
modull | § 'ﬁsgéb%lhéﬁﬁﬁﬁft et do¥iQith Yr %n&ﬁ)ne@@ﬁﬁdsﬁﬁ@ﬁ&atlde 3-kinases, PI3Ks in

reo Its racemate forns, as wel
discageistatesao eamineals, leypes iy pn burhanssal t s thereof. A specific

sub-group of Formulae (I) and (F) are conpounds having
Forrmula (la), wherein Rl, R2, R3 are defined as in
Forrmul ae (1) and (F) above. Another sub-group of
Formula (la) are conpounds having Fornulae (la-1) and
(la-2), whereby R1, R2, R3 are defined as
above. Conpounds of Formulae (la-1) and (la-2) exist as
enanti omers as shown bel ow. Enantiomer A Enantioner B
Anot her specific sub-group of Fornmulae (1) and (F) are
conpounds having Fornmula (Ib), whereby RlL, R2, R3 are
defined as for Fornulae (1) and (F) above. A sub-group
of Formula (1b) are conpounds having Formul ae (1b-1)
and (I'b-2), whereby Rl, R2, R3 are defined as

S S~
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[5-chloro-r-[(2-nethyl -1, 3-thiazol-4-yl)nmethyl]-2,2",5
"-trioxospiro[indole-3,3 -pyrrolidin]- I(2H)-yl]acetic
wW@200d/125807 PCT/EP2006/062602
[5-chloro-r-(2,4-dichlorobenzyl)-2,2",5 -trioxospiro[
ndol e-3, 3" -pyrrolidin]-1(2Hgyl]acetic acid
[5-chloro-2,2",5"-trioxo-r-(quinolin-2-ylmethyl)spiro[
AnotHeP @ﬁib%dﬁﬁae%t o?ytﬁé %rééihf‘]m\}eﬁt%ﬂ 'prdbllae@Cz?tdeﬁf 8&tbgbry of pharmaceutical
| oro-r-(4-cyanobenz 5' -trioxospirofindol e
form EBIOQS -foy rthe| t;r@itm?nu oD H}ldér ]chge@msc mgdijatpd selected from auto-immune,
1nﬂanJ Chlcﬁso?@«{r%l(cggl ]agc{u?aga)l%x e% I%ufodegeneltaflbg éfggﬁkfs%dc{@ﬁi and viral
infectﬁms d[aﬁeltgbj Odsthnfia, ( Panbraitias)| (mm(lb@r@ylé) faRludd, | Bidmay i (blxe}rsqm, platelet

s o or. B p B a5 bR b i S reoction, g
1nJur1<£s| f@ﬁka@o@ disBases BYd fsetentlE Bdnditiodk) - y! ] acetic acid
| oro -(4-fluorobenzyl)-2,2",5 -trioxospiro
[|ndole 3,3 "-pyrrolidin]- 1(2FD yl]acetlc acid

snok? SN]SO VBFAM] i BB R R

prevefltﬁom of @isorder? 'selbeted rffomx auto-rBnypiee nmﬂ@tﬂunatmwl Yispides] icandgovascular
rralidinl-1(

discatel, iepogp AP EfS SRTHPEIER AL 5 5! ST By s Bpneroatis

multl-%réin@’ fafldite! QJlWynhrséafsgd‘D Mic] o CtlgkdpaBién, deancer, transplantation, sperm
(r-benzyl - 5-chl or o- 2 % -trloxosplro[lndole 3,3 - pyr
motiligy |crdhteFyte (dgﬁglclym g@&rp@c@@q dung injuries, respiratory diseases and ischemic
cmmﬂ1 ;Chloro-r-(4-chlorobenzyl)-2,2",5" -trioxospiro[indol
;3" -pyrrolidin]-I(2H)- yI]acetlc acid
[5 chloro r-(4-met hoxybenzyl)-2,2",5 -trioxospiro[indo
Ie-3,3'-pyrro|idin]-I(ZFD-yI]acetic acid
[ 5-chl oro-r-(3-net hoxybenzyl)-2,2',5" -trioxospiro[indo
le-3,3 -pyrrolidin]-I(2H)- yI]acetic acid [ -chloro-r

-di hydro-I -benzodi oxin | me " l-trjoxospiro
In ong %‘Eﬂdément thg yipviealigrprayidey %/wele Jenivatives efdogaplg (D):
[5-chloro-2,2',5" -tri oxo- r (pyrldln 2-ylmethyl)spiro[i
ndol e- 3, 3' pyrroIRmn]-I R}acetic acid
[5-chloro-2,2',5 -trn\iﬁ? / { [5-(trifluoronethyl)-2-il
|ryl]nethyl}sp|ro[|n - pyrrolidin]- | (2H)-yl]
acetic acid
[ 5-chl oro-r-(4- et hyl benzyl) - 2 2',5" -trioxospiro[indo
e-3,3 pyrrolidin]-I(ZFD(vl]acetic acid
[5-chloro-2,2",5" -trioxo [3-(trifluoronethyl)benzyl
]spiro[indole-3,3 -pyrrolidin]-1(2H)- yl]acetic acid
wherdiR RER?Qh@R? are defined in the detailed description below.
r-(2-naphthyl methyl)-2,2", 5 -trioxospiro[indole-3,3 -p
yrrolidin]-I(2H)- yl]acetic acid
In an&tﬁ?]enyq%r e%l't )2tlsle Iélygt{tlfoﬁ%%ghﬁ;f a3<$o1n6)or L oflccgrdl g lio Formula (I) for use as a
xnmhﬁﬂkmtyl]acetlc aci d[5-chloro-2,2",5" -tri oxo-
'-(2-pheny|ethy|)spiro[indoIe-S,S‘-pyrroIidin]-I
(2H) -yl ] acetic acid
In an&tﬁelféi‘ﬁ%ﬁﬁnéht -thé HveRion oad@]dolyséldﬂ b BompyilndRicbotiing 4o Bormbula (T) for

-trloxosplro[lndole 3 '-pyrrolidin]-
the ptepgqar’log, of ad@gn@acg@tpcgl composition for the treatment of a disorder selected from

; | Y,
auto J[nTri‘gpl fo an‘ég%e- dj fdggs)r(r 2 c?lgxlgaﬁfchals ?J%Eﬁ@é’ il rﬁgh;:t{ve disorders,

[ 5-chl oro- 2,2‘,5‘-tr|oxo " -[4-(trifluoronethyl)benzyl
]spiro[indole-3,3 -pyrrolidin]-lI(2H)- yl]acetic acid
4-(r-benzyl -6-chloiO-2,2",5 -trioxospiro[indole-3,3 -p
yrrolidin]-I1(2H)-yl)butanoic acid
[5-chloro-r-(2-ethoxyethyl)-2,2",5 -trioxospiro[indole
-3,3 -pyrrolidin]-I(2H)-yl]acetic acid

[r-[2-(benzyl oxy)ethyl]-5-chloro-2,2",5" -trioxospiro]
ndol e-3, 3" -pyrrolidin]-1(2H)-yl]acetic acid
[5-chloro-2,2",5" -trioxo-r-(2-phenoxyet hyl)spiro[indo
e-3,3 -pyrrolidin]-1(2H)-yl]acetic acid

o ~ 1 N .




10

15

20

25

30

[r-(3-fluorobenzyl)-2,2",5 -trioxo-5-(trifluoronethoxy
)spiro[indole-3,3 -pyrrolidin]-I(2H)- yl]acetic
wa@eoodf125802- f | uor obenzyl )-2,2' 5" -tri oxo-5-(triPdTVEPIN®062602
hoxy) spiro[indole-3,3 -pyrrolidin]-lI(2H)- yl]acetic
acid 9
[2,2",5 -trioxo-5-(trifluoronethoxy)-r-[3-(trifluorone
bacterid] 36%1& bﬁélzlﬂfe]:ﬁﬁisr AldrBAakiBma,; phncreRittid, Aulilortand fllde; ¥dhey diseases,
acetic acid
platelgty aggregmm legynaent rgnsplaptagion,5 sparm; eyability, ( enyihroqytn slefieirecy, graft

. XY) o n 2 t [
rejecuf’?“—? or o’b%eeﬁgi??t?ryzg%eagg I?dr [ %)I%%Iil%- {QndYt ugglobr@? ﬁ%;g/ases and
disor&ﬁfﬁsﬁdbidté’iﬂ@itlﬁﬁﬁ pBosphyinbsilidd B kjnabds?PIBK sydgngeBingPI3K iodand v.

[r-(4-fluorobenzyl)-2,2",5 -trioxo-5-(trifluoronethoxy
)spiro[indole-3,3 -pyrrolidin]-I(2H)- yljacetic acid
Iyt Bikihg at least
In ano%lé&[ nﬁghﬁl{eﬁg )}Irler 181] |Ig§hw&@%zﬁhah%3§%0€gf%é%dg?ﬁ%% kihg at lcas
one azco{n@omtd gcording szdﬂnubr(ébmdzwpl}armaQeutlsallyt acceptalde icaroiet, rediluent or
§ pyrrolidin]-I(2H)-yl]butanoic acid
exmp’f’(l?%re? benzyl -5-chloro-2,2"',5" -tri oxospiro[indol e-3,3
"-pyrrolidin]-I(2H)- yl]acetlc acid

In anotﬁ%%—rﬁl{gd?rgngt‘,] tlhé ?rm%hltllgo;}r !?rggyélt% 8 né?é]il(d{ f%)r( ?r%gtlmrgoi Ipaﬂ?e?ﬂt sufijermg from a
disordef- Qéﬂa&é'@ ﬂ'om( Zuld-#eheReNimflamdbicty . YisobdekOX @gBidvAscular  diseases,

[indole-3 ,3 '-pyrrolidin]- 1(2H) - ylJaceti ¢ acid
neurogﬁentrla@‘febdliord@& doiasiab ped xirel) infectionss allergy oasgups, mencreatitis, multi-

organ%éﬂ OFJ%niy dtsﬁg%f u@ate%k Q%?‘I!%%gtg%zﬂuk%ﬁ eth{ng;))(lgﬁt'agon sperm motility,

erythl{ot:ftd dbficiéhcy 3graft pajedtioh) ldhg }mdr‘ie%l—i)espﬁ'a}(a'gz diiscasca amdilschemlc conditions

chloro-2,2" 5 -tri.ox
nd other( %S%%Wl%%fﬁ?ﬁegspﬁsa‘flﬁtﬁg d;y@ gl%phwpqla?ﬁltbqerﬁ—kpases PI3Ks. The
methddddhipYisdsHdbANNefin@S témpound according to Formula (I).
[5-chloro-r-(3,5- dlchlorobenzyl)-z 2',5" -trioxospirofi
ndole 3,3 -pyrrolidin]-I(2H)- yl]acetlc acid _ _
I 0] o) .

In ant{)tﬁer?’é?xgb%dgrl}%rrtgtﬁ grlve{'tﬁ+r1( B85 faed ? TRARRQBOFREN OPR LSRR Aocording
to Fornad(1).or o-r - ( 2- nethoxybenzyl) 2,2",5 -trioxospiro[indo

Ie-3,3'-pyrro|idin]-I(ZFD-yI]acetic acid

[5-chloro-r-[4-(nmethyl sul fonyl)benzyl]-2,2",5" -tri oxos
In andthér@hibodRAcRt, ShSinvétitioh rdvideld ompdirds aUdo}diﬁgtol Formula (P2).

acid[r-[4- (an1nocarbony|)benzy ]-5-chloro-2,2",5 -trio

xospiro[indole-3,3 -pyrrolidin]-I(2H)- yIJacetlc acid
Deta1{e 45808684 & tilgnﬁz enzyl)-2,2",5" -trioxospiro[indole
‘————g—%gkgyrrﬁgrdrﬁ¥@@%gFD yI]acetlc acid
The fpBewinp pamgraphyg ﬁrom rdyﬁmsnomzbthe Sanjddsrobemica] mpjepies tiat mpke up the
compgmcﬁsaﬂ:cor%;ngnt%ol;he mVentlo Eioelm.r!e dlhtréllded &ZL_Bply Iu]m r%lly Cthrough out the

specificatiod .add hﬂﬁﬁl@tlﬁﬂéﬁ Q- ethotwidRt dXpkdssI-ehlo@t @efhilon provides & broader
xospiro[indole-3,3 -pyrrolidin]- [ (2H)-yl]acetic acid
definflignchl or o- r- [ ( 5- chl oro-2-thi enyl )nethyl -2, 2,5 -triox

«“ [e@&@' r hdvadd 1 '6%&1%%%(%51, drh
Cr- c[065- C ofro r tf(l% mlg%{oéﬂlngﬁ]% hléldl azotll6 3-yl) rrett hyl ] - ZS term is
exemp]iﬁqd5by- grpupsmuskp s ofeihyt ethyl, 31-Bropyl, isopropyl, n-butyl, isobutyl, zert-butyl, n-

lp%lr 0 %_alggl%gg -‘%Il Icgg %il?y?[ r(eger%h 01i10va1e§t %1}%'1 _groups ilav1ng 1to 12
carboh m%xhsg lihGadif® FCndg -atksl” Zropsrandl heﬁtyﬂl,] octyl( Rddyl,ydekarwsl, i undecanoyl

acid

[5-chloro-1"-(2-chl oro-4-fluorobenzyl)-2,2",5 -trioxos

piro[indole-3 ,3 -pyrrolidin]-1(2H)- yIjacetic acid

[5-chloro-r-(2,5-dichl orobenzyl)-2,2",5 -trioxospiro]

ndol e-3, 3" -pyrrolidin]-1(2H)-yl]acetic acid

[1'"-[4-(acetyl am no) benzyl ]-5-chloro-2,2",5 -tri oxosp

ro[indole-3 ,3 -pyrrolidin]-1(2H)- yljacetic acid

[5-chloro-r-[(6-chloropyridin-3-yl)methyl]-2,2",5" -tri

oxospiro[indole-3,3 -pyrrolidin]- |I(2H) -yl]acetic acid

[ 5-chl oro-

~ 1 411N "~ M~ — M L Y L Y I ~ o~
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[5-chloro-r-[(5-cyclopi Opyl -1, 3, 4-thi adi azol -2-yl)nmeth
yl]-2,2",5 -trioxospiro[indole-3,3"-
w@yoocabisai n] -1 (2H) -yl ] acetic acid PCT/EP2006/062602
[5-chloro-r-[(4-nethoxy-3, 5-di net hyl pyridi n-2-yl) nethy
[1-2,2",5"-trioxospiro[indolhe-3, 3" -
pyrrolidin]-1(2H)-yl]acetic acid
and dg&cﬁﬁuy@ lof5ups [aﬁ& ‘@'1 16*31'11@1’09&'&‘5 db Qﬁ&loiﬂllbﬂeilt‘yl' éroﬁpszha,vfhg 1to 10

-trioxospi ro[indol e- -pyrrolidin]- y acetic
carbom gfoths, “Ci-Cs -alkyl” refers to monovalent alkyl groups havmg to 8 carbon atoms and

“Cs- C%SalkygJ fe(t)s t%rnrgo&ov%l t]a'_llg{l %up@ fl%’élig ﬁ)gél Jé%ﬁ%‘héﬂ)ﬁl?p' ro[ind

“Hete{'(ﬁll@ﬂﬂ f@s 10 €}4C3, —alkyl, preferably C;-Cs —alkyl, wherem at least one carbon has

been tipfeel by A K anbaippr Br et Oy DE5- 1 ping kR

“Aryll Ref&B i PaPardsatutSQLatbmelid aa:rll)oc[yll:l OYp Of Pord 6,18 '14 CarbOX ABRs having a
ro[indole-3,3 pyrrolldlné - yl]acetic acid

single] Bng If¢.g+ Phenyd) o5'muliiple condensed singhéhg: npplthyl). oxevditaglede phenyl,
naPhtfgg’eﬁfk!%ﬁﬁ%%unﬁwﬂé- ndol e-3,3" - pyrrolidin]- [(2H)-yl]
“Cl-Og-aD@Ih ayyl’-’ Gefehd tr aryll -groupst letvirez o] C5Cayralkptt bybistituhtiH ifclkdisg methyl
iro dole-3, 3 -pyrrolidine]- 2,2',5 (IH-trione
phmn?g%%l E h?ﬁﬁ@ ’k€3 chl orobenzyl )-2,2',5' -trioxospiro[
“Aryll G@@G-%lk%l’g refBir {00, & Mlky ( %ﬁdhps ?h'ainﬂg edri GryACéubstituent, including 3-
enzyl)

S -[5-chl oro-r- (3 chloro 2,2 ,5 -trioxospiro
phenyilprapaneys benzyhgndithe lik-n] -1 (2H) -yl ] acetic acid

“Hc.atef(?%r@d]ol[rgfegg1 ch ragr;lrlbrrl&ﬁ' g@ h]@@f‘(%apﬁgﬁz_ﬁ%%/ I)OT Zac gﬂyghc' bf 120%RFBld Pused-ring

heteranoono{ti8S)er¢up- cParGewan -ok8mples hoﬁ()mwma}br)latiz: 2rodps- tindlusleo optionally

SubsuF’é ‘gbygagll ipy%f(ogylﬂ_p&r[ ‘hﬂ’?ll @Iﬁllyllﬁlgﬁnp}'l o())e(lxgai%p oilsoxamlyl’

thlazdlfld ﬁb@na?meS pyrd2¥Iyl,ol, 2 gitfid zokfl 1‘,'2 Avtidate] 1,2,3a6dadiazolyl, 1,2,4-oxadia-

zolyl,E 1(21 SQX%WQM 2.3 4-gradigrojyl 3 3A-trigzingl i 420k Biarigyl nbenzatogyl [2.3-
dihy oéb ﬁﬁvﬁ' | 2tz ‘be)ﬂ:dtﬁ@ 1l Cbéﬁﬁbtﬁazoll isobenzothienyl, - indolyl

oro r-1 (4-net’hoxy- 3 yl pyri di n- 2 yl thyl ]-2
1somd,01yl 3H-indolgl wpzmm{iaznlym gsnlga@[l. 2-pjp;yr1dyll, dienzot pz{(mc]) bgnzoxa-zolyl,
qumo?%mx% i Dlinyy it SRSV S SRS yridol3

b]pyri ﬂo[f’éz b{p&h@ﬂpwmmﬁﬂ BAdeyrityB quindlyl, pypquiablyli tadrazolyl, 5,6,7,8-
acetl c acl

tetrahp/ awnﬁla h%%7@hté%l}yg‘qlsoquﬁPyiwa‘HF‘gioPte@d’i}Yl} r?é‘i%l}’l xanthenyl or

lwnm,gngBAS trioxospiro[indole-3,3" -pyrrolidin]-
q2 H) 'yl Jaceti c acid [5-chl oro-

“Ci- Gs-a[ll(yl hoterdayy]? redets tQ hgtet;@nsd @roupa heving a/Cirqealiyl ubstitpent sincluding

nw&wlﬁnpiguﬂﬁggﬁg['nd°|e 3,3 - pyrrolidin]- I (2H)-yl]

“Heteﬁ'dfarﬁlm} ©C palkyl( Iefcts tpl CEC Halkyl-@ods, Havingra leetaspyt abstidedteincluding
rolidin]-l1(2H)-yl]acetic acid

ﬁ“y1F§ﬁBﬁW§%% ﬁLe(Z chl oro-5-fl uorobenzyl)-2,2',5" -tri oxos

“CZ-O%la'llééh?'ﬂqgl*eﬁ 8 alk%ny d@ﬁﬁﬁs‘i‘]réf@ia[ﬂy‘ Iih@/&?)frorﬂ b]t@@Qiafan%@drﬁk and having

or o- "'uor obenzyl) -trioxospirof
at leash dobe 23sitg o 9Lkpwll wisptpratiop. H}’raffrl‘flae alkeayhereups include cthenyl (-

CHFéﬁ?ngqﬁ&FPﬁ(?Bgé(jkf§léj§9mgi trloxosplro[lndole 3,3

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

, 5-di fl uorobenzyl)-2,2",5 -trioxospiro[indole-3 ,3
-pyrrolidin]-l(ZFD-yI]acetic acid [5-chloro-1"-(3

, 4-di fl uor obenzyl)-2,2",5 -trioxospiro[indole-3 ,3
"-pyrrolidin]-1(2H)-yl]acetic acid [5-chl oro-
r-[(l-methyl-1H benzimdazol-2-yl)nmethyl]-2,2",5 -trio
xospiro[indole-3,3 - pyrrolidin]- [ (2H)-yl] acetic
acid
[5-chloro-r-(3-fluoro”-methoxybenzyl)-2,2",5" -trioxosp
iro[indole-3,3 -pyrrolidin]-1(2H)- yl]acetic
aC|d[5 chloro r-(3- chloro 5 fluorobenzyl) 2,2 5 trio

N o "~ O~ -, .
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[5'-chloro-1-(2-fluorobenzyl)-2,2",5-trioxospiiJimda
zolidine-4,3 -indol]-r(2'H-yl]acetic acid
W@ 3ipARBoThl or o-r-(2-fl uorobenzyl)-2,2",5" -tri PRDEP20€)62602
i ndole-3,3 -pyrrolidin]-I(2H)- yl]acetic acid
(3S)-[5-chloro-r-(2-fluorobenzyl)-2,2",5 -trioxospirof
i ndol e-3,3" -pyrrolidin]-I(2H) - yljacetic acid
«C,-C-3RbAY1 2 hlr@f&l@-ts aﬁaryﬁ ng&behévﬁgh@zmmw sudstfuerkt, mtkiling vinyl

oxospl rolindol e-3, 3 -pyrrolidin]- H) -yl ]acetic acid
Phﬂnﬁaméﬁ@$$@hloro r-(2-fl uoro-5- chlorobenzyl) 2,2 ,5 -tri

“Aryl%?é?—%ﬁc%}h’“ (ilgflel%'t% a %z-cﬁéﬁéén% 'ggdd& 'hakzﬁé an' Xllyl %ﬁ@sttiiufent, including
phenyl vinpEanaythe Bkechl or 0- 2, 5' - di oxospi ro[ i ndol e-3, 3' - pyrrol

dip]-1. (2H)- ti id _ .
“CrChglkemiohdemats Hitonh Pihreiy s A2ERE A Greiaiyb sebstituent,
mcludmgjitr@%l%kiﬁ@[hﬂ&iﬁéﬁké% 3'- pyrrolidin]- 1(2H-yl]

acetic acid

“Hetef@gryd WCofoalkeyd” frefgty ¢h&nfstalkepyl grasips dgiser o [lilgteropmy] ubstituent,

. - Eohidin] - yl ]acetic
mdudgnc% @fé&iu@{lﬂbfg{:}rglr}dt%éf% \l or o- 2-f | uor obenzyl)-2,5" - di oxosp
“Co-Getatiynyiti otfers3p Alkypylr groupsdirefprablyXdyingyfgnad de 6®alabon dtoms and having

w 1ohg 90 ok S bR AR ST ek iy
(C= ngef,ﬂoﬁa@;,j (dcﬁg@i@ﬁ)" efld ﬁ@@lq(gaceut ically acceptable
fioni ¢ salts or conpl exes of compounds of Fornul ae

“Cs-(@sfc)ycmalky(’h)eferam wopiod n@rboqylbh@ gtoupobfom dio Fearhen aems having a
t
O N e S N LR

1nc1udmiyallop€:ﬂjllt Syclcﬂiekgal ndrbomgtratnh thmhled salts, alum nium

i S, P % S S ML 30 6B v, i i

up to g%ﬁt‘b\SﬁtatoYI%Sar@fepFaQéde# A8lcfohtonlchbddh Fod thdPoudScodsisting of O, S, NR,
medi canent. In a preterred enbodi nent these spriro

R beingr definedvass hﬁ‘ifeg@oﬂpdnﬁhjgl Heteraeyclqabiininglady payroliding) piperidine,
p1pera‘z§1“é) moﬁ%lg e Ité?r ﬁ]?;[ F}%ﬁﬁﬁr];k%d enbodi nent t he

onpou éve (la-2), (Ib-1),
“Cl—(IGJalkyJZ)cyclbhlky]l’ )r,efe@‘sl to X);Csfdydlohlkybgraupsi-haying | C&lﬁlatalie'ﬂ substituent,

. nbodi nent .t he spi rivative for use as a
mdu‘ﬁ’é%}li“&“él':"&gﬁYCIf’%e Zla’éiﬁ'@jiﬁ om t he conpounds sel ect ed

“CyclofIRP thealkst” e o ahavalRIdgroliss halih®w OICEoyaIad Substituent,
including Feqyelppeykprapyl engthe'liks: -t i oxospi ro[ i ndol e- 3, 3' - pyr

et Qi i - _yih) : Ceoalicv]
CrGAlhf Pgberdilils) 8%, & HISdcionly! g Juyine,s, G Ol
substitucti, m}c—hidn@@l—ﬁnqﬂy)pjpﬁramm andabe bke.

“Het oscgcg ]?%6 (ﬁl;){:?-@]\lﬁ} ho Ia%// %:‘agéfl kg? agp{gl)so %\Sr’tlrjll r o[ Iheterocycloalkyl
substifucht, iRt PitHEYd 45n&ﬁigzi£krﬁyﬂand5he likd. oxospi ro[ i ndol e-3, 3" -p

rrolldln]-I(ZFD but anoi c acid
“CaﬂPK¥b€ﬁ§§FUBQE€WH -trioxospiro[indol e-3, 3 -py
112 | ( L -
Carl{o%? fq ‘u&opcllk)ll Féggrsﬁ%bﬁo@)%yaglfyrl] %‘r‘du‘)é?rél?ﬁg% an carboxy5 SI{btstr1tlugr)1(tolsnF<):lud1ng 2
carbokyathylmaddthe-1ke3' - pyrrolidin]-1(2H)- yljacetic acid 4-(
"-allyl-5-fluoro-2,2",5" -trioxospiro[indole-3,3 -pyrro
lidin]-1 (2H)-yl)butanoic acid
4-(r-benzyl -5-fluoro-2,2',5 -trioxospiro[indole-3,3 -p
yrrolidin]-I(2H)-yl)butanoic acid, and
[5-chloro-r-[2-(dinethyl am no)-2-oxoethyl]-2,2",5" -tri
oxospiro[indole-3,3 -pyrrolidin]- |(2H)-yl]acetic
acid.In a third aspect, the invention provides the use
of a spiro derivative according to Formula (1), (T) or
its sub-Fornulae (la, Ib, Ic, Id), for the preparation
of a nedicanent for the treatnent and/or prevention of
a di sease selected fromallergic diseases such as
allergic asthma, allergic rhinitis, allergic
conjunct|V|t|s and |nflannatory dernatoses such as

o,y o, " ey
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CTRH2 activity, by adm nistering a spiro derivative
according to Formula (1), (F) or its sub-Fornulae (Ia,

wo bgochiessot d). In a preferred enbodi nent the spPEDEP2006/062602
derivative is selected fromFormulae (la-1), (la-2),
(Ib-1), (Ib-2), (lc-1), (lca2), (1d-1) or (1d-2).The
term"preventing”, as used herein, should be

“Acylt RdtErs 36 BRGréiH RADHR Hhede I inchb@H] ¥C PELUERNH, Rebferably “Ci-Ce-alkyl”,
inhibiting, alleviatin or reversing one or nore

“aryl”s {/haseroms ! of Coursrqlealod?, “Aeteracysloaleylieinad GrCo-alkyl”, “heteroaryl Ci-

i f LC o r I i 2% < Q - 2
Coalyf oGP T BRSO RUER Rk on, Wk RRBURLEC PO
“AcyladjQyalkyl” tarC-@salkyli proapd havingxan péyd ndubstityerie inelulirgy acetyl, 2-
into the form of pharmaceutical conpositions and unit
a“ﬂwﬁgggﬂﬁgﬁ%ﬁkﬁeof, and in such formmay be enployed as
“AcylS@yPdRfers Hﬁﬁl?rﬁgrotuﬁ@ h&tigg @ abyll JubslitGeHR St REing W-adelydptictl§l and the
_ “such as sol utions, suspensions, enulsions, elixirs, or
like. capsules filled with the same, all for oral use, or in
" » S . |__ i Ai : i®n f_ I 1. “C,-Ce-alk 1”
AcylRP SAEP IR, GPAIONEAER R SH0LA 18\ o, “CrCoalkenyl’

“C-Oplalieynyplé £t - Cadycloalky'’s b dterey chratkyliiy Farytho Stesgerodryl paryl Ci-Ce-alkyl”
<Lhereof y copprdse ingredients.in conv jonal ., «

or hﬁ%’&@at?gﬁé'? a0 %'@ﬁ%‘gf’ny b efeafeyl SatelRnyT”, “aryl CxCe

alkyn 1o NRIFskSy 1, )L dIRyP, e@cl@n‘?l ELCFalkyit, « agﬁ:lcﬁ,ﬂfyml—CG—alkyl”.

may contain an suitable effective anobunt of the . . .
“Acylgey iGrlCsraligrle dplerit tocombrealah arouphihering 18 acKlogl cebstiugnf.yincluding
propi&ﬁée&ge&gﬁ&ﬁeraﬁd&@ 1ig@pl oyed. In a fifth aspect, the

I nvention provides a pharmaceutical conposition
“Alkoxgirpafers itm theagreyp +@-Rlwhere R ineldec €orQi-algylf° or FanyRudrdbetero-aryl” or

vt 4 0 8 bR S5 e, b il o xampt
memd;(?[raﬁé;iyt,'moﬁ g theike.a spiro derivative of (la- 1),
won (Ta=2) = (1b-1), (1b-2), (lc-1), (Ic-Z&, ('ﬁél) or. , ,
Alkgxy JCp{salkgherdens i alkoxy graupsahaving eati{ro-abkyb substuent, including
meth&?rcf'n@i'hsﬁeﬂﬂfl af@ieiiRE. The conpounds of the invention

are t I i Ni

ypically adm nistered in formof a pharnaceutica

“Alkaxyeqrbenyl’l wiers Bubh geappd(O)OBhaaR indugesdpai@dCq-allkd” or “aryl” or

g manner wel. | 0 0 th h IdTRee tigal . ng.,
heterc?&WE r s &4 C110szaley! o%rethgtce?fqo 3 do rﬁ')agk N dsr (E%E]eté?aglfﬁy, t he
“Alk(ﬁ(z%iwfyﬂiscetgiandyﬁ’ | leRedNt #0011 aC Lally Mighdupk e hadng nad alkoxycarbonyl
pharnmaceytically effective anount. The anmount of the
SubSt@ﬁﬁbW%'ﬁ%ﬂ"ﬁ}O’%’ﬁ’i _ P%Q"éﬁ‘)go&nwl}ell_ ypically be
“Amifl§dafSoRy e Y 1& RS -ANO)NRRE Réhekd @hth RI RP hficludes independently
rel evant circunstances, including the condition to be )
hydrogere at €d-Cotalieyl oharybar haserparybbr Zadyh Gi-Se-aly) o, “hetpgoaryl Ci-Ce-alkyl”,
. t yal dm ni stered, the age, weight, and
mcmé@ggpggﬁﬁgggﬁﬁﬁd?ndividual patient, the severity of
“Amihdaripay] €RCs-alksynpfean®d, Calgalkylgroupgscaving an aminocarbonyl substituent,

) harmgceutical copposi ti f these. jiny .ons, can b
incladjgg AR GTAPE B COURILY] TP FEGRnidhe DG B g amido and the
like. rectal, transdermal, subcutaneous, intravenous,

i ntranuscul ar, and intranasal. The conpositions for

“Acylamino”zgRrnioghe group mNRLHO)Rkwhern €aqtoRnR ofs ipdeprndenty, hypdrogen, “Ci-

b Uk 0RS ASPENSI R «PURK &ﬁgrs.“ » 1

Coa orfm)¢1 _{;f_a]%%r\llé\ie?,éz -ﬁﬁglﬂgn(y THost 1?%%%?ar lrir eﬂg%%tgggloia}]kyl > eyl
“hetetvatyll”, dagd g&-C ealkpl” tar “haieidaryt] &% eCaalkyil’ atazyldOsCaglkedily “heteroaryl

term"unit dosage forns" refers to physically discrete

units suitable as unitary dosages for human subjects

and other mammal s, each unit containing a

predeterm ned quantity of active nmaterial calcul ated

to produce the desired therapeutic effect, in

association wth a suitable pharmaceutical excipient.

Typi cal unit dosage forns include prefilled,

preneasured anpoul es or syringes of the liquid

conpositions or pills, tablets, capsules or the like

in the case of solid conpositions. In such

e o, .
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derivative is selected fromFormulae (la-1), (la-2),

(Ib-1), (Ib-2), (lc-1), (lc-2), (Id-1) or (1d-2). The
w@epioca2sser i vati ves exenplified in this inventiPOT/RP3008E62602

prepared fromreadily available starting materials

using the follow ng general 1pethods and procedures. It

wi Il be appreciated that where typical or preferred
cZ-CG%&ﬁwmafy@l C C@gl&hk&ﬁﬁﬂs“ er8aryl @9@&%&%@9@1&1@8 C1-Ce-alkyl”,
nmol és reagent’s, solvents etc.’) "are given,

“heterocmalbﬁﬁeﬁsﬂmlal cond| tions can al so be used unl ess

“ oL h=r P V:
Acylam%r (\(A{‘ﬁ Cod A tfr% s t lle £ ngr%ﬁg§ fmllrf%d}ldz{ giagtho dmﬁ%tltti&{t including
2(pr®uﬁllylaerﬁm@eﬂ1ybaiﬂtb@1ﬂ<d3e determ ned by the person

. | 1 ed thear routine o
“Ure@;s Ioré’@(‘ﬁﬁol @bﬁ%@t\]ﬁs ,r 81!te|e@ Iégphua% hlgsln$egpndently hydrogen,
“CrCpl Ik@l’“*‘CQCEQIKBﬂ}Iﬂ d@ziﬁe-a'ﬁ@‘hw' eCLEpLydbdlicyte Pheib@Bydloalkyl”, “aryl”,
ch

enes la-1c. ‘Therein, spiro-indolinone derivatives
“hetergeny} g q11536t?ﬂ1§’ gen&hetpropryl GtGealley M@@fle%zycrﬂléenyl heteroaryl
- ”t U nd‘( - ef‘ - - 1”
CrCo Lﬂpe%&{ebaﬁggsc%% ]E%nm ca@%er 1 %Szfcl%om gf on?agac}kﬂatl Co-alky
“heterooymienatioyil &1, 1CGe-adkndT,| anld | veheress Rt ami g Itbgétbérlvmh thg nitrogen@tom to which

ase dlffer t synthetic ocol s hted as
they s achel st PRSOBTI POt CUCTS RS SSTooS SRR TR | |
“Urel&y eilcahl 1’09@%@{1;0@@02(&12@1 Soupavingas dréidb B@osﬁﬁi&ﬁmﬂﬁ:ldcﬁig 2-(\’-
lc and 2 to here below.” Schene la(la) Il Il R3 =

methy(h@p;glp}ﬁﬂgd)gpdﬂzghke(w)n C0 2tBu According to the first
& Il | 79
Carbg@%{en g(g&gs g% é{l}&fb I‘E’R@ b‘Ra h\é aMllk y Cy&;ﬁ)@n&ﬂ& fiydrogen, “C;

e are r cte oacetate
Ce-alkyd”, uT@e@gdkalyﬂ(hoéﬁ/ze(aa@)kynyﬂ éa‘c‘!ﬂr@mycaqalkyﬂ” ‘&wmeoqyf:loalkyl” “aryl”,

a..sui t.ahl g. pc er| di wnder )
heteroghydii ¢ |Ce ﬁiy& (aﬁ’flv &t e‘E’S‘FY erts C(fnag]%ﬁ o¢% HORE" koA, “heteroaryl
cz-cﬁotﬂlednym 488 V)-Cq-alkiayl?, t‘mmﬁynt@ &wpﬁiyﬂdg‘cyﬂomyle C-Ce-alkyl”,

.. obtained after treatment of indolinone derivatives VII
hetexgeyqloadkd Gl ey ani de, e. g. potassi um cyani de,
Amlﬁ&dﬂeﬂa% RO %ONR%? SIHRREaEl RIONY ﬂ{dbﬁb%d@ﬁtl Y 13RMgen or “C-Ce-alkyl”

enper-at ur e over ni ght or under ref UX|ng condi t1ons
or alwi t ori ‘I‘heaer@amlf togr’ Cp)-é}s'ra(ﬂd’l jaryltret fign€k-alky1 beserparyl”, oBG Y?loalkyl” or
w e ried.out .segue I
v B ER", L PH R B BT o oy
attachd@) daM @plioteafly Yorwed E—Sl-rﬁéli‘lbéraﬂhcﬁélbeycldajd(yl kiagt i on of

I nter medi at e conpounds_VI under acidic conditjons
“Amigp @ﬁ&ﬁe@g\f@ Fafers T ETHPEIBYBR SR ARG HSHERG including 2-(1-
yﬂoﬁmﬁmlana'meqlk@eactl on may be perfor msd in solvents

I 1 ke” net hanol, ethanol or isopropanol room e
Ammmrpm?’ atefare toverpasitivelyd @b@g@n rEgOuLh erN”RRrR hswhere each RR’R” is

t »
N L o

or “heterndydlogkyd”,vuld| w]h’eme)\RnartdoRT, h@eﬂ&r suth thk infitkapgn iatont e waiich they are

shown i che 2, belo Sche 2 .The
attachseéa %loﬁﬂ%‘ﬂﬂﬁg ggrg R ‘ﬁ“?t?ro‘é% oali5l B08ed fol | owi ng
“Amth¥fudl Cf-erank1rmeébrde CT@ d‘llk}fl S%roﬂ?s( MQﬁng%iﬁlaﬁﬁrﬁ)nilﬁn substituent,
i

route A as shown in Schene 3, ng rom

includipg 1 -sthylioriolidiméung ad thalikées V, the spiroindol i none
. ng sequenti al
Halo%?ﬁ‘ﬁ%ge{} ?t?))nflédor Lﬁ)r+ %?4:12(% isr(;mnlggé:%:tg}rﬂss on the nitrogen of
t he indolinone ring flrst using a suitable base, e.g.
sodi um hydride in DVF in presence of a suitable
al kyl ati ng agent such as al kyl chlorides, brom des,
i odi des or nesylates, wherein R3 is defined as above,
allowing to obtain the internmediate spiro indolinone
conmpounds V. In a subsequent step, the
spiroi ndolinone internmediates IV were treated with an
al kyl ati ng agent such as al kyl chlorides, brom des,
i odi des or nesylates, wherein R2 is defined as above,
in presence of a suitable base, e.g. potassium
car bonate as a base |n a swtabl e sol vent, e.g.

T - o, T
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I, MMOR3 = (CH2)n-C02t Bu One additional aspect
relative to route B consists in obtaining

W@ pioca2ssaol i none derivatives Il using tert - butpdT/EP2006/062602
acrylate as the alkylating agent. In this specific
step, the spiroindolinoneinugernediates [11, may be

treated with tert-butyl acrylate in presence of

“Sulf 1dx32 k &eRAS § Sroy -OSOOR viHEkdRY ﬁr is d81ecth® ﬁ@ﬁISH U“"Gl Ce-alkyl”, “C1-Ce-
rt-but oxi de "or potassi um carbonate in an

alkyl”smbstetmed Wi leHogsS 1 @g 1 amy@sez@argr@rp mpcapﬁmd” “Cy-Coalkyny?”,
[13 u r ’I Q o |“ — Q [13

C3_C& 1] 9/%{?>(lv’e§16 e?é)ég? W‘é‘ Fr a%‘lhis ¢h ?%trgrrg %p W(’l %k)ga?) ] ¥ ypeteroaryl
C1-Ctaoini“atyt €o-Ogs &lldegylg,t‘&lﬁtéafadylmr(w-eﬂkmyﬁ’ V\ﬂJyl CEpulitytyd”, “heteroaryl

CrCoplomf oy salkshE6eaal e strpesmpaly ey b 21 B 1

“Sulf(fﬂyllﬁ:ly gl-eR-allg® FERMNd IT, GtH-’xlEEﬂ %’ouf)sh €ha$ﬁ r 9i sagiehy 168N Substituent,

dérivatives of fornmula |a, etreate w th various

includieg Zrémetbylgul fanyiceyiedng a@ét%‘tellkke acid or hydrogen

P73 e e C e 1” “h 1” “C _C _
T o

alkyl’s pCr-Gi-atkyl’ substétuictd withaialogess, lecg., iﬁm&)f@léacgrbum “CatCsmdkenyl”, “Co-

C6-a]l§121y{’/’o[‘ 8 cglgaglgyh’ou : en‘gﬁéﬂgﬁr’e‘? éll gelrvarll’ O3 aryl C;-Ce-alkyl” or

“heteﬂoeltyl ehy:qramyw aﬁg UsCREIkehAN dBEEroas! @zjﬂgfhlﬂ&ny\H $arfirOMOs-alkynyl”,
rson illed in the art, Scheme

R3
“hetereeB&FnC%@IkMd ‘Ryclealkr s diplfA “heteewaloglléﬁ(eﬁ? la%a-alky .
[13 F . _
Sulﬁ%@% Itg_t%:eG% ot et % '@ @%g%g&ﬁg%gg{nigofﬁﬂéh dbSltuém, including 2

ndol 1 none
(methgtksulfmaﬂjeﬂgtarwdhehkie ng to the general fornula Ia,

caMer e he subst i , [ S » «O_

Sulﬁ&eﬁ MR ERY éﬁt(gfg Vf)l}eeéﬁ%r%ég iy ecE% errﬁhl;?’alé‘q?e%éyl Ci-Ce

alkylf mm@éatvﬂm WS le. &£, AMSO-TIR Igedtipa VE4-Cabikenyl’s a'OszCMlltylnyl” “Cs-
ow ng the synthetlc protocols outlined in sche

ol |
Coyplgalial o TSireRcioBHEniay ") hetproary iy (A CobgaaliyTier hefeeagyl C1-Co

’QJ‘ k |« 1, “h 1 Cp-
o M FEEOREE, Uiy ERRHIEL -2 U i
e-alkwyh’o‘d;ycmﬁcyl @aCs-nlkwé’r hr:sarmyebalkm Ci- (Elsrelkel”n Rl i s

s LR SR S LR B L8 £ g cptne o

(met Isuﬁmlyt)ahymnalﬂlwlhml ng agents such as al kyl chI ori des,

om des, iodideg_or at es, r ) e
“Sulfyy P tsdire @ groypy s> thwh %r g%&’ﬁa%ﬁg%. LepTackiban hvgﬁsubstlmted
with Mlbééﬁs 4.6e 4 ngvldr1ansy d(g oM iceny]”l WL R1KGRYIR] FEACs-cycloalkyl”,

after Knéevenagel condensation W th et hyl Cyanoacet ate
“heteioaygoadbdicarydt, “hetstontyEh(* @'yb@s@s—@léfyb or h?i@rloiﬁ@’ﬂ fefoabgls “aryl Co-

£ uxd di e dnhe erd, o
G'alke% Ve’ | shgﬁ*“%ag’a C%Z ?ﬁlfengat me?ﬁsl of the [ hdbl [ }]i%hg]‘ﬁgt%ro\ﬂﬁ €,
“cyclcallﬁ’m oQ ndig—anébll”b p‘lhetfeﬂrcgﬂbalhjrll C1-WistalkyHt eRrofeercd ysutfatyl dgriomgs  include

rese e base such as potassium
mem)@%lﬁ%Bﬁa?tgy]iSW?%’é’F\%& ?‘er t et rahydrof uran or met hanol
“Sulfil T9-ci LAYt kBRI 1o th a0 DTy "BbRRA Y ink O EIARY CsubY@iedecluding 2-
such as potassium or sodium cyani des may equal |y be

(ethylgeléanyleibzkanddhe kikd. ng conditions in methanol as
“ » iof ol epd t I
Suli?)rg’%lélmﬁéd ra]lf% eroD %oﬂg atlﬁg“ﬁao ﬁ?]ﬂtle\é‘?rég g} eﬂd\eﬂﬁﬁﬁg%ets I\I/Id%pmdﬁntly
hydrogkfy, und€i-Caa lkgﬂ”g c Of@hHEd-dhenyl’'pr ef CC204- ;ylkynyla m X€uCecycloalkyl”,
of hydrogen chl oride and nethanol applying traditional
therm c nethods well known to the person skilled in
the art. Al kylation of spiroindolinone derivatives IV
was achi eved using a suitable base, e.g. potassium
carbonate or potassiumtert-butoxide in DVF in
presence of a suitable al kylating agent such as al kyl
chl orides, brom des, iodides or nesylates, wherein R2
is defined as above, allowing to isolate the
i nternedi ate spiroindolinone conpounds 1. In a final
step, as shovvn in Scherre Ib the spl roi ndol | none

Y — I Y
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XXVITT XXVIT K2CO3 or KOBu R-WR3 = (CH2)n-CO2H R3 =

(CH2)n-C0 2tBu or NaH W= d, Br, I, MMOR4 = Et R4 =
WER00bIC5801 a) R = (CH2)n-CO2H (la) R = (CH2) n- Ge2HEP10062062602

= (CH2)n-CO 2tBu In a nore specific nethod, the

oxoi ndol e derivatives XIX wherein RL is defined as

above are reacted with ethyl chloroformate in presence

“hetereéyél‘oaﬂgl’t &bk BRIGoayPh@9l ¢ t@@iﬂ&%’lz At Hh%erbﬁygc\t&-h 1, “aryl Co-

correspondi ng derivafives er treatiment wt

Co-alkonplP, i“het | Cotedlkeay!”,r Sayt Srfentlhynydt, theterearyb dndtealkynyl”,
e.,£Q s ves XXVI. Al kylation
qumﬁq%o %¥ 1 E%&§§$|Vg59§g§%f§§*'mﬂs achi eved using a

“Sulfeiyldngibd Ell@&%kyl’p esfésrierd -@d-alkylDRbupsnhaving a sulfonylamino substituent,

) N, I met hyl f.or mani or. tetrahydrofuran in presence

mdu‘@l‘?gl\%zqﬂ?rgﬂﬁ nylapigojet ﬁtf Qé@ﬁfl%e such as al kyl chlori des,

" AmitisQIbEes refed tdj @S FlQ)[lp MESTY,L RR RS whohte edhn RRR 1 sncllafeh rlﬁd’ependently
as above to he doubl e- al kyl at ed i ndol i none

hydroget,i vat¢vesa ”J I aiCZT(bcﬁikqﬂé‘}rper atGrle-adkynyhder ‘Cs-CS-CYCIOalkyl”

. 9 «CQmndic ,Jn t ; » )
hetelfog%(h%mfl g 6afc1:ée aél ag?lt gg’ h 12‘{1%8&? lkyl aryl C2
Ce-alla@hi/Bnwetictermant h@z—d:eplkmyit,t i“anyl dﬂz—@hdkde’t tjhﬂtt;rbargls t@rCe-alkynyl”,

“eyclialog ot i ponpeOA B Fe 0T STh S T oet on

“Amifcy1 B8y 1 5 Ld ofemd r@férs\taral@gSamﬁ BRAUPAtHdViaE aehihdbulfonyl substituent,
vari ous solvents, e.g. dichloraonmethane, dioxane

includipg %{Cryah%mmmwl{mulé?th%ltaaﬁ therlikecondi ti ons wel | known
“Sub%}ggtreﬁ Sr RfuBRRudl* Ufds oﬂlew e %ﬁstraﬁb& By 'ﬂ%tde\ﬁﬁ t%n of the indi-vidual

rotection may be achleve using I'i pases well known
substituent, héhep@bean sski dut egroiups, t hike afalkenfly ntadlymml“of “aryi “heteroaryl®,

“c cl(eaﬁlgl’ol ﬁmg%:&gﬁy?fée]ggﬁyzgétg %Hxﬁ \é%fc’ Pﬁ&@r{aﬁv e‘bd ?&f)s t%?e%t with! ﬁ)om 1to}b
substituchtsC Sdldveddy Ifdin medgm ecdn@lstueg BN @fdikan C-Qf-alkemd€ “Cr-Ceo-
suitable primry }a/ nm_nes where
]

f
alkyngls, Spelalkat FRARALINEUD bt ( eCORRBTRIAF ForCaslkHghecroatsts “Cr-Ce
18Ns, ep« S bigene «
alkyl Cc%lgél%% Anse, L] g aﬁ(lyf ﬁétb&ve%agmg}gat earﬁlgft hmvxgﬂ%g Be1e, “acyloxy*,
“acylammb éopmnll@grboeylg “aﬂkdqeyk:arbmﬁ“ ‘teeido’p‘arrd W é garbarmjp” edgeteroaryl”,

BB ML S PR, Wbt e,
hydroﬂsi A& ApIo) ites, tanm}tecliklede or SOdI um hydri de i n soI vents

w uch_ as_anhydrous yl f or nargg.&%or h
SubsBHPE P I STaes Sl o) 1alo pghth lgiiet Bom the group
cons@iﬁ Jfa@'l Ué&ﬂ@fﬁ“ tb?—@@aﬁ(eﬁﬁt‘ h@tSCOAIkHSA N ScyBlGaliGI ¥Reterocycloalkyl”,

ec hnol'ogy to0 Obtain the spiroindol i none derivatives

“Cr-Geealionl  14ryl®) n“@u Ci-alky] stheisroand”,s h¥wCq-alkhc heveboalky]l”, t HE1-Co-alkyl
heterocgcr:loahk%glt‘y ks ﬁéélg’r’,s‘ﬂ%i]hélsﬁff? ’S ol Y {:ﬁaz{r Ol aﬁnno carbonyl”,

I Joroace dte %y ro
“aryl‘(;hl“ﬁételda'yl‘b Gty d‘a,[lf(xmy]é’g:t idkoxgid talkogyv earlbbmyl” “carbamate”,
« ggt d sp|r0|ndo i.none derivatives la. Thi ction
sulfggs, tggi o P G s WO R T A e e

various solvents e.g. dichloronethane, dioxane or

“PharhRESRIBNGY Qbdep@able dasth b cohpheas Ureka9 g tshlensr vathplekdzosMthe below-
to the person_skilled in the art. Several other

identigiedh é@raPOWﬁpﬁE@mbﬂaaﬁbﬂ%w therdegigrdialogigalcastipty fargmples of such
salts T Bul Ad)n (ﬁ‘rrgstg@cgél b &did MMARGEEBRS OFnE VithPmorganic acids (e.g.,

erein, spiro-indolinone derivatives according to the
general fornula Ib, whereby the substituents Rl, R2
and R3 are as above defined, may be prepared in 4
chem cal steps, fromcustom nade or comercially
avai l able isatin VIIl follow ng the synthetic
protocols outlined in the schenmes 7a and 7b here
below. In a nore specific nmethod, the isatin
derivatives VIII wherein Rl is defined as above is
reacted wi th amoni um carbonat e and pot assi um cyani de
to undergo formation of the hydantoin derivatives |X
|n presence of ethanol/mater as solvents The

o o,
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Alternatively, the isatin derivatives VIII wherein Rl
is defined as above are al kyl ated using a suitable
whame/12930ef erenti al | y potassi um carbonate i n DMEI/EP2006/062602
presence of suitable al kylating agents such as al kyl
chlorides, brom des, iodidegsor nesylates, wherein R3
is defined as above to give the corresponding isatin
hydro&ﬁ&‘lé’ adid \‘Iﬁlaro\lﬂ'dnln@ acﬂihﬁllfuﬁ@tabﬁ PHRIspRGMCI A6RIS nivtid 4did, a0 the like), and
further réacted with ammoni um car bonat e and potaSS|um
salts fggxmd with prganis deidg sudhas pagticoreids oxaliseacitly tpaterisjagid, succinic acid, malic

acid, ralrl\é %%fdvﬁilﬁfc)égi 5&0&'}‘ zfc%] %gné&c aﬁ:rlch ?’Jﬂ‘gté,j a%ﬁ, &Erpgl% acid, alginic acid,

sol'ven r0|n I ione conp
polyglusahiataeid, ﬂef;ih&faleab Isyllfc&ﬁa adid u&plntgalanesdnsﬁlﬁmhaaadnamd poly galacturom’c
acid. gng ;S{g;&tgidl% :xEl@X agg 0 mﬂg%rg ta)th a%ﬂ}tlg'\ﬁja g%cegtagl% quaternary salts
knowR b HE@@&n silél il Qe &1, vtm&wpe&ﬁsany\mﬁﬁ@ the Bdarictnad hinAdium salt of
as” above. In, a final step, as shown in Scheme , .the

the fosrpile oiNRIBIR7 rZe ‘mqwm& |Rve1§” isf indepepdangly hyydrogery; afigyl, or benzyl, Ci-
aldyi epled éégyrf}f ! [ 1, &ycloalkyl
Ce a]kér?, ﬁ@ggggégﬁﬁth *or toédef) k?ec?%ﬁt ?eltgea:ﬂ?ﬁghét[&?%’dcyc oalkyl
hetercegtleslkgerinda?i \igsa Xopntarid,t molyidireg tohhmdx,pémrmde iodide -O-alkyl,
oi ndol i derivati ves IDb. Th|s reag
totacrsB e eI FRE s SEBRSES AGRE ey FHOURITG
succire®, WBAAS, SlyBolatd] MhlelcOMRlala HenardicO¥itag, @rtrate, ascorbate, cinnamoate,
tetrahydr0|uran usi ng standard conditions wel |l known
mandeleatew@dﬁm@ma@kqtt)t ed in the art - Scheme 7b K2C03 R2-W

uch as benzoate,

w=d, Br, I, MsOIl (Ib) X = (CH2)n-C2H R3 =
“pharﬁl%gmea@%&fée RRQhRRP @fé&et@hnysmh AP EdMmihRration to the
talni ounds of Fornula (Ic) i1s depicted in

recipi@uh en@p@le i ercealdmg djpeatly- ¢rnltiélr¢than&woa§tlt/%titsolesed herein. The term
« n I r
mdlre& A t | oueglﬁ{n%p%& }%g&%gsawh%ﬂ x{‘@J be ot vgl\\?éet{e{ et?ll ﬁétl(ij\?e form of the drug
via eﬂdﬁg@fo&pa’fz@dles or Bctabdishcal steps, from custom nade
derivatives VIl (Scheme 1, 2) follomﬁng t he synthetic
roto ol s OUtlhE?d int

b
1 o SRt 4 W rrompob G BEARC SRe<SuE rr g e miafuors of he

Phosﬂhﬁtoﬂﬁ)fsiuﬂ%j}ﬁﬁla?é@@@l{s? dofpeiiag PR [ dHdly. WiRinBE BhosbRatoinositides
presence of pi perldlne as base, to give the

3-kingse (PBXD @mm@lsmbved by the cgmpourklsef élpﬂ present B1ventinge PI3K is unable
to exe?{)@e%zgggtlcxl)\él cﬁ&J ﬁ%%coﬁg c%l’\é a two sequenti al

océss e es derlvatlves Xl
wi th sodi um or potaSS|un1hydrOX|de |n nethanol gave
the internediate of synthesis Xl I1I, which were further

decar boxyl ated by.heatin 0 degrees i.n high .
The cOFRIR dhnbr Y YBRT LMot eyt Py el nd pagvention of
autoirdiffnhy afsbMess attdr WeTathnhfieryati®dseaf éa@dloﬁsaﬂhrpdlhﬁhéspﬁetﬁﬁkﬂ:generatwe
mashlngs processes as described in the experinent

discasga.cacisHial PR anloptianas HHoRaY. G helas PAPATER6S Iy ORR i, kidney
discafd@! gﬁ%ﬂéﬂ@ glle%gtidﬁr o ?ﬁ‘cew {rdhsBlah@fiSE ﬁﬁ $RotiHty, 3G §thddtyledeficiency,

v Rom Xt ents tetrahydrofurane-wat er gave
graft tefeetion pelepgiminiy. pri mary am de derivatives XV.

Formati on of the pyrrolidinone ring was achi eved by

r LY 1 S

Genolgf el ) RbigeY of e By, U)o i, cbdobisd S, bfomers, s
geomtattmcmlr isomery, ﬁsrrbpm:aﬂsblalcmﬁbrﬂny as [ﬂ:nmtﬂmmm,l slissteodoneat B.Il;d’]ltS racemate

forms, p?S? I(y;r/ %?H%C%ug ggcl: Va VeS éllerg%# :l%rgﬁerred pharmaceutically

foll owi ng sequenti al alkylatlons. The al kyl ati on
occurs on the nitrogen of the indolinone ring first
using a suitable base, e.g. potassiumtert-butoxide in
DMF in presence of a suitable alkylating agent such as
al kyl chl orides, brom des, iodides or nesyl ates,
wherein R3 is defined as above, allowing to obtain the
i nternmedi ate spiro indolinone compounds XVII. In a
subsequent step, the spiroindolinone internediates
XVII were treated mnth an alkylatlng agent such as

.
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= (CH2)n-CX2tBu R3 = (CH2)n-CX2tBu R3 = (CH2) n- CO2H
Anot her general synthetic approach for obtaining
w@ooneaessds of Fornmula (1d) is depicted i n Scheper/8P2006/062602
Therein, spiro-indolinone derivatives according to the
general fornula Id, wherebyithe substituents Rl, R2
and R3 are as above defined, may be prepared in 7

accepféhﬁzmsaﬂél ofSHRPE ornfn[l&’ r@f QPAREQT AditfonO §élf&d el kit 6ﬁh'ai'»h(f'eii:eutlcally
| owi ng the synthetic protocols outlined in

acccp@bheamb lgceﬂerd@db&r@w hydtobiomisiee sul fatec P bisulfnie, mbesphﬁweor hydrogen
phospﬁa?t%l %{cae d’:l ai%\@ilﬂggn%{t o33 a a?e dxﬁ;l&ﬂ dla@tﬁ eagf@éﬁa 'teﬁ‘trate gluconate,

reac oro ’or na
methapésudfondie, heﬁzetnesteirohytb,aam;aena&ldmemfohaje §p.1tsse t he _
The c5rpieh el SRRt 155 Bh SorBh riSBl S5 e nvvion

of th€alcheiptaT 1§Kbs a‘((ﬁnésﬁkﬁie@ 03 LRSRRNIBKY). AR isViHetf®s BoMeved that the
For mat’i on 'of the pyrrolidinone ring was achi eved by

compeyngls t ¢foﬂ1eopre§R§1|t i ippgntipn sarsO@lsapipaficularly useful for the treatment and/or
R
treatméift linvoles ald@@ﬁ)dﬂfaubiﬂ& ﬁ(ﬁt&lﬁlgﬂﬂié énliibitive ari thg dowauiegilaton — of the
achi eved with platinium oxide in di methylfomam de
PhOSPHhtGE‘l"Slﬂﬂ%ﬁ%b‘éhseﬁrr essure or with potassi um hydroxide in
et hanol -water, in the case of benzyl carbamate or
et hyl carbanate respectively. Follow ng these
The cpmpeunds pecordimgtodiarinylat(Diaess sudiable foruse as g giedicamentThe
spi roi ndol i none conpounds XXV were isolated foll ow ng
sequential al kyl ations. The al kyl ati on occurs on the
One gthbdddgert of thetpheschiiaadnition pavides thidzotesderivativey ofiF sulag): e
base, e.g. potassiumtert-butoxide in DMF in presence
of a suitable aléglatmng aggnt such as al kyl
chl ori des, brBmi or nesyl ates, wherein R3
is deflned as avae al//owing to obtain the
intermedi ate spiro |ﬁdm éfme conpounds XXIV. In a
subsequent step, the spirodindolinone internediates
XXIV were treated with an al kyl ati ng agent such as
al kyl chlorides, brorffldes, iodides or mesylates,
wheraih &R 'eiisn sBlRctbd fekerhi asmnbnaﬂy abbmmted nryl; epeomdly osubatituted heteroaryl

R L g T A e p—

subsu%t&&wymdwdlﬁ 5&5@1}1 de or tetrahydr of uran,
roomtenperature. Follow ng this

preferenti al
R%is Qel?sqt%bfrgmdéel@ioaeneogtmm ppstituiedrfer-deplky aﬂr}cwénawhyl optionally

0 gﬂg wel | known to
sub stfﬂﬁ&?c erés %ﬁ‘gg’ﬁ afl# %%ﬁkglaﬁ% ﬁﬁ&g{;ut@edgzrg#ﬂk n the Schene
R’ is Q:ledmilfmmtherfoho\ﬁmgametmlgmupas shown in Schenme 9, the
spi roi ndol i none derivatives of fornmula Id, nay be
treated wit [ acids, e.g. triffuoro acetic acid
or hydrog e, to deprotect the\tert-butyl
ester derivatjv XXV, and to give the
spi roi ndolin [ ' .
performedpéf var'i ouRtenperatures ag
sol vents e.g. dichloronethane, dioxane
t et rahydroi urane, using standard conditi

ns well known

to the person illed in the art. Schemg,9Et 3N NH3,
MeOH R4 = XIX Et, Bn XX XXI R4 = Et, Bn R4 = Et; Bn
NaH, DMF DMF XXIV XXI'I1 R3 = (CH2)n-CO 2tBu R3 =
(CH2)n-C0 2tBu R2-WNaH ortBuCK W= d, Br, I, MO The

follow ng abbreviations refer to the abbreviations
used below. mn (mnute), hr (hour), g (gram, M
(Megahertz), m (mlliliter), mmol (mllinole), mV
(mllinmolar), RT (roomtenperature), AcNH2

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

Tri phosphat e), BSA (Bovi ne Serum Al bum n), Bu4NCOH
(Tetrabutylannoniun1hydroxide), CDI
(I, Carbonyld||n1dazole) DBU (1, 8-

N — R Y

e T
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Formula (1), suitable nethods of preparation known by

a person skilled in the art should be used. In
w@eoenzdsp7 t he synt hesi s pat hways for any i ndi vPciraP2006/062602

conmpound of Forrmula (1) will depend on the specific

substituents of each nol eculig and upon the ready

avai lability of internedi ates necessary; again such

R*is §@&E&r§o&@1 %Etl@&ﬂ’l bR BY.-CLAASE 1&flu<ﬁf1§ bﬂtﬂfnﬁll? kibstituted amino

in the art. or a t he protection and deprotection
Cl-Csf@kﬁocwch see raHylatrWOJ m&tyi efigRi , (5 ﬂlylmmav)é@qtm)g hydroxymethy]l,

hydrogr imi bthGF dgxix}ﬁ A 1ona ! gg.}y‘?%tg& b%%r&bfk @@f ggtlﬁ)({rr]llﬁlly Sibefttuted Co-

d, ora

C6—a1kyHy1@bpt¢dﬂaHyE substitupesl alkbxgasaj’afnyd; iyladihesiesyl; W I ey

optionly BT OR SHIR B irEoPpmaLx SHPREH G PRIy Db YLyt such s

opuor{m&e%lb@c&u@a Cﬁly&l‘ﬁﬁl sAHbAyIN (blg0M(S 3ROk APip&Htiefl -y®Rulfonyl, (4-
appropriate solvent. The pharnaceutically acceptabl e

hydroxysipersdintil tyllow ol sonsionslive sebstveos deomhols r saliony)( |(5norph01m4-y1

t
sttt 6 AR, 2y BERIG LS R EERESAD Ry, opdonsl
substifuteie almame sulfopybée.g. r@ahyeidoxmeﬁllyl)amsm stﬂfoh}el alﬂylanmm suléonyl, amino
rin sui t apl.e oJU|on ul ti sal t .

sulfors B pogfenos By bt e e g EanTime BEpSE PRI i barborytic

acid alIRAWHHE O.g.t dAPHOXYRE héi indtRY1EBRE), oﬁhﬂfaﬂ?%ﬁbﬂtﬂt&&i kbrpholine carbonyl
accept abl e base addition salts maé)(tbe obtained in an

(- amambgbud-yharfecionpl). t pritonally Aabsti «?cbnpwpﬂ@aﬁpdﬂmnﬂf (e.g. 4

ypes of salts
hydrogg;gﬂ% (ﬁ? 4 I)Arre;({ii‘oéllr&l lasnﬁ%arré%ﬂ)l]\}%ﬁgglzﬁals%& o)n exchange
R’ amdeRf mrat mdhpﬂnqembl sdlerctet(h éomoH] @ptm@llymbpmetsé f£1-Ce-alkyl, optionally

on sh stra )
subsu e LEMGRR gpudFaly bRl B BT e FeloBBl”
as welliaitk E&ﬂnduh@l §0aRes, A o d}ﬁthﬁlly BRI oM. asEKBEBhMEi\lHAlstei%éﬁErs and its
The HPLC, NMWR and VS data provi ded_ in th(lg exanpl es
racemgieslorns, a4 Wk pophasmaccybeally ieerpiebla @its REe! HPLC col umn
Waters Symmetry C8 50 x 4.6 mm Conditions: MeCN H2O,
5 to 100% (8 min), max plot 230700 nm Mass spectra:
AnotHeE-c8hofxneaPlof llsq)pE}(er(t Apentigndthegnyentip/pveyidgselbiazale derivatives of

Formy i el skl SRS lci g o i 1l pak AD- H

250 x 4.6 mncol um, nobil e phase et hanol/formc acid
100: 1. The %aratlve HPLC puri f |
Anotheg iodREny A H{NRTES Pl bieRUGs) BfPVideS Abisgols, deriigiives of Formula (1
wher&ﬂk?ggﬁé{ yi th colums Prep Nova- Pak(r)HR C186 mm 6qA,
0x30mMmm (up to 1 0COmg) or with XTerra(r) Prep M5 C8, 10
mn 50x300mm (up to Ig). AUthe purifications are

oo 8 S Sl WG R R e o 0

wherd1ii1R3B|auhmg§a1Pﬁr al l ex Fl ex System equi pped wi th col ums
Supel cosil (tm ABZ+Plus (25 cmx 21.2 mm 12 mm); W
detection at 254 nmand 220 nm flow 20 nL/mn (up to
Anoﬂfé@ dibodintdde ALY, F})‘rbé’ent $nvRAfdP pFovEd R Nhi¥B61E KddPheGRAt U Formula (I)
0 F254 plates. PFurifications by flash chromatography
Wheﬂang pﬁe&ﬂ@ﬂﬁ’e’ﬁﬂ on Si 2 support, using cycl ohexane/ Et OAc
or DCM MeOH m xtures as eluents. Internedi ate 1:
nmet hyl (2Z>(5-chl or o- 2- oxo- 1. 2-di hydr o- 3H i ndol - 3-
yl i dene) (cvano) acetate (cf. Schenes 1, 2, conpound
VI1)A stirred m xture of 5-chloro-IHindole-2,3-dione,
starting material VIIl, (90.8 g, 0.5 nol) and net hyl
cyanoacetate (44.1 m, 0.5 nol) in nethanol (1000 m)
was treated with piperidine (2 m) and heated under
reflux for 5 hours before standi ng overni ght at
anbi ent tenperature. The crude
(5-chl oro-2-oxo-1, 2-di hydro-i ndol - 3-yl i dene) - cyanoacet
ic acid nmethyl ester was renoved by filtration, washed
with cold nethanol (2x150 ml) and dried in vacuo to
g| ve 117 6 g9 (90% of a dark purple SO|Id ThIS was a

oy o s
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and met hyl cyanoacetate, the title conmpound was

i sol ated, after evaporation, as a dark brown solid in
w@4Msyesbd. This was a 5.5:1 m xture of geonet PCT/EP2006/062602

isonmers (98 % purity by HPLC). 1H NWR (400MHz, DWMSO ;

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

and 7.10 (2d, IH), 7.72 and 8.08 (2d, IH), 11.00 and

Anothlnl eﬁﬂ)o&x%%t of thé’bpresw fESbitlon p%@ﬁfes SeFor derivatRRd-of Formula )]

rmedi at e 5:
whereérs w®t®&%%-@tlemLyzugstmm9 & etatkyil.rapsiongly, yubgitated Co-Co-
lken)@ t| & n%ﬁ éﬁc étﬁ{(%rfﬁ Schenes 1, 2, conpound
a suspe s on cr ude

(5 chloro 2 oxo |, 2-di hydro-indol - 3-yl i dene) - cyanoacet

i C net h est er, internedia
Anothet o Hoini Bt (L b TSRSt v Uee P it oA s pBisS of Formula (D
wheréMRhlsQ)?ﬁQ&ﬁl Yibstiviaed defoh3. 8 g, 0.21 nol) fol lowed by

wat er The m xture was stirred at ambient

tenperature for 7 hours and the resultant black

| Ut l.ef t Y tis t

Anoth%p eﬂ{bogﬂllne\re@\ql)g Ctglé prés%{ltz Er@]?@tb(gl ﬁf%%(%g Sthxg,éﬁg gieﬁ% }Q%E 0 ula (I)
wherenn Rf isroptienrligfistibstithitbd/adyh endampdionalyrsubstit@id hikdxyettooyl.

acid [ CAUTI ON:  TRACES OF CYANI DE MAY STILL BE

PRESENT!]. The m xture was extracted with
Anottt GrivERERE INRe (p¥200 ifVlehtionT PRovedeEthiagslc edekivadilos ofeF&mula (I)

washed with water (2x300 m) and dried (MySH). The
whereipRy et R\@g Hr enpved in vacuo to give the crude

(5-chl oro- 3-

cyano- 2- oxo- 2, 3-di hydro-| H i ndol - 3-y) - cyanoacetic acid
Compuehdsydf tiesgiresentinventivaligshiteonpasiobiatitho g3 fhggrogsegnsisting f:

Examplesl by 1H NMVR for subsequent Ngﬁgectl on. 1H NMR
No40OMHz, DVBO): 3.62 (s, 2 and 5.82 (2s, |H),
6.92 (m 1H) "7 40 (m ||—h 7'%6 and 7 62 (2s_ I H).
hi.6 -[8r6- ﬂfmﬁ@. myl)ml:hlethym mtlnmz:blat-fl]aﬁetanmhhyl

o- LVvdlTU=-"O=ITeEl TTOX UX0

B e A T R L
3 he ale{jsefsa@;(&i%gi@gm?ﬁ 0K Ichy MAdnéiRy1-1 3uRARI1 A Re@mide;

star
tyan 5{[5-(mtyham1y1024mﬂﬁlyﬂ 12—mmhiwl]thh¢phmﬂa2-0&byky1@@nei) a
et ag % fn@fhgf g‘f%ﬁ&&;héﬁn-@ ap&h?ﬁmmnmqry ool 05T,

it s isol at éd, ér evaporati on,

laVaYaVi

pale u: O i sotHd——90%yietd—This—was—a nixtureof

i asPelteBeByLS-(Mbienyh aZObR/s' cetanidg; 3 77 3,80
T”in BI—(&Z{S( H&hy@U)(yplﬁerﬁﬂl-aIyﬁl)c&bSﬁle 2 shiery) -4-thetRyd-1( 3rthiazol-2-
H) , yfadntiae: | H),” 7.20 and 7.28 (2s, I'H), 11.42 (s,

N3 B, @Ry pipor BT bonyl]-2-thienyl} 4-methyl-1,3-thiazol-2-
%yan f) gﬁgﬁ@& -o%’(%i P (trﬁl)lcﬁro?%yn]et ho%l/};/}ZS di h};/dro | H-

T W e Py gy oo

In'l-:: t-fﬁri-i
LAY

joyanpr -{,’izgzrglygﬁog‘ S, r‘%ﬂré’{l)ﬁ@'{“cur? Hhidny Ty A-mothyl-1,3 thiazol 2-
2-d Wdﬂ. ndol - 3-v]|j dpngl_a_g_e_t_a_t_e_(_;_n.t_gpagd_;_a_(_g_g%i
;and bbESa(és{ [(%ﬁwiyweawl)amﬁwlwfpnﬂ}@dhﬁaﬂ?rd -Mthyl-1,3-thiazol-2-

i sol pitleeetamifie;er ev solid in
190% [N-@H £5- [(almlanm;suﬁoml}ammy@r -4gnatisl e thiszob2-yDaddiide;
1B400NEZ4 -5 05 [ 5-BméfphbBin-4 3ul foRyl$8-tRidhlylP1 38h{azsl-2-Y Kacetamide;

716 \||| ), (- #0-7.050 (1T TH), 7.06 dllU 776 (45
IH), 11.78 and 11.82 (2s, IH). Internmediate 8: nethyl
(6-chl oro- 3-cvano- 2- oxo- 2, 3-di hvdro-| H i ndol - 3-yl ) (cva
no)acetate (cf. Schenes 1, 2, compound VI) Foll ow ng

t he general nethod as outlined for Internediate 5,
starting fromnethyl (22)-(6-

chl or o- 2- oxo- |, 2-di hydr o- 3Hi ndol - 3-yl i dene) (cyano) ace
tate (internediate 4) and potassium cyanide, the title
conmpound was isol ated, after evaporation, as a |ight
brovvn SO|Id in 61%y| eId ThIS was a m xture of

o o s R AN SN\ "~ NN o P .

=
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cyano- 5- net hoxy- 2- oxo- 2, 3-di hydro-| Hi ndol - 3-yl ) acet at

e (internediate 6) and in presence of hydrogen
w@bdoenesse7 i n et hanol, the title conpound was PCDEP1086062602

after evaporation, as a pale brown solid in 46%yield

(100 % purity by HPLC). 1 NwR (400MHz, DWVSO); 2.86 (d,

IH, 3.05 (d, IH, 3.62 (s, 3H, 6.74 (m 2H), 7.15

Exatanle || () 10-92 (S, H), IL. 67 (br s, TH. V5 (EST )
Xal%ﬁg.lntermadl ate 11: Name
N8- (tfri fl uoronet hoxyV2H 5H-spi rori ndol e-3. 3" -pyrrolidin

P Snﬁ%’fﬂﬁg}l‘? RO ‘?)H’@“HQ R T SRR
for

18y ar-I5-(&eam-2thiemimethih Sxipiazol-2yaqeipande:| H i ndol -
18- y| [Madet &42-({detylamine)i-atothyF) JathihzoH5-plthsaphcre-DEarboxylate;
1pydr W[Scﬁhﬂ{dsgﬁoﬂy[) TREGIN-methyR 1 BLthiaBol COPHALRENINES

55 R T T e

3 0 acetar

Doy N lmoltyl-5agmenpl b ol 2V RS Emde. 60" (be G 119

NGB (EST): 299. Intermediate 12
The campbirals ®f Xhq Bresdnt drvepijoraaric mseful ps gdinaroends ultew meayi breused for the

o S BB Re2on o TR BRD AR e o
and/oﬁirﬂ'fatﬂrﬁ@mﬁlrcﬁmml EarldioV4scular diseases, neurodegenerative diseases, bacterial or
ch| or o- %?no 2- oxo % 3-di hydro: | Hindol - 3-yl)(c) anoe)lrythr
viral é‘éf@?t%ﬁné @t & %t? ch AEBTCRAANe SRRCE, d @%{tﬁé’@n ocyte
deﬁc1€ﬁyeloéﬂaﬂ@e bQidaR: MdQhjuritdie title conpound was isol ated,

e

I evaporation, as an off-white solid in 22%yvyield
(80 % purity by HPLO). 1 NWR (400MHz, DMVSO); 3.18 (d,

In onl(egl?am})?g_ssgu%&tg_ q&%lag%ﬂpoér}ésﬁﬂf ,SFOIA% o(IZ berﬁé Sl,{sgfu'l_éf‘(_)'} I\%g ( %-e::nt and/or

prophgthQis b taatoirathuad eliskdses or inflammatory dlseases such as multiple sclerosis,

o DR s ek SuEI R S o e,
inflansRARAUREohBOsH ot bidifi fdectids/METpRdlionlsudPsh hiERihpiey drdicephalitis.
(60% di spersion in mneral oil, 1.68 g, 42 nmol) in

anhydrous N, N-di net hyl f or mam de (140 M) was treated

, I .
i s OGO HBLRL! 4P B () o st o, frpnt and
proph@laécfs cﬁ’ mgurodlSgebrative iscaséd inehldingiAlzhmglelais dmnztsc,eHuntmgton s disease,
NS eHn;%;‘)erature f?lr 40 m.n, the dark orange sol ution was
CNS ir §UrPkF ALASChEniCFORULRS + r eat ed, over 30min., with a
sol ution of -butyl bronpacetate (3 24 g, 2. 26 m,
18.96 mmol ) in anhydrous iV, i V-di nethyl fornmanjde

(46
In stilip further empedimeniaseOrdmEko e Neatinn e Fempeyads el mlat(a are uscful
r
for 1t RBch by A o Broph FARE' F ko PR’ HEGaRS (Pl 8, A8 Sorosis, heart
hypertrgpleo uardmemyocybndgfinstiod cel (GOE hiddd ressursor vasocesbirdtion.
et hyl acetate (3x200 m). The conbined extracts were
dried (MgSOX4) and the solvent renoved to give the
In stllf(L‘ ] lﬁ%ﬂﬁller embodlment accordlng to the invention, dthelz conépo?tmds of Forrlnu}ja (I)] are useful
or o- -trioxo- i ndol e- -pyrrolidi.n
for they tregaru;l@mea(nri@r mr&w%aér& Qﬁoﬂb"&‘\‘ “é‘gﬁt dolicigay iructh plianfqg including
ng wth
haeleé/?{: %@glrlr% gﬂ% %%(5)@60 % gﬁ:ltrg‘? ﬁ‘%nng’!ag‘%iau ncreasi ng
anmount (0 to 80% of ethyl acetate. This gave 4.76 ¢
(95% of a yellow solid. NVMR (400MHz, CDC 3, TM5); 1.50
(s, 9H), 3.03 (d, IH, 3.38 (d, IH, 4.22 (d, IH),
4.54 (d,IH, 6.73 (d, IH, 7.22 (d,IH), 7.35 (mIH,
8.32 (br s, IH. M (ESI): 363. Internediate 14:
1' - Benzyl - 5-chl oro-I Hspirorindol e-3,3
"-pyrrolidinel-2,2",5 -trione (cf. Schenes 1, 4, 5,
compound I11)A stirred solution of the crude
5-chloro-IHspiro[indole-3,3 -pyrrolidine]-2,2",5 -tri
one, internediate 9 (800 ng, 3.19 mml) in anhydrous

o .
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3.98 (t, 2H), 4.75 (s, 2H), 6.96 (m2H), 7.29-7.37 (m
6H). Internediate 16: (
wa2e08aes8yt - 5-chl oro-2.2' . 5" -tri oxo-spiro[i ndol Be BEB200@§62602
rrolidinl-1-ylV acetic acid r -butyl ester, (cf.
Schenmes 1, 3, 4, conpound Ihk) Route A: A stirred
sol ution of
(5-Ch|oro-2,2',5'-trioxo-spiro[indole-3,3'-pyrro|idin]
-l-yl)acetic acid r -but ester, internmediate 13 (100
In stilhglotl@r zmbnﬂime)lt mo&m@@rtg@ inventien, thetoeyippaRdsefiFaenyls (B are uscful

for thg t)rﬁa%%? ‘%géﬂy@)%hégg h%%&%ﬁ%@@)@%ﬁm@%ﬁ &g?easég &fphylactc

shockNfibrogis ambrlhﬁe,t gltbrgiordise@sdapustBmat sthdke Cor\tlenmi¢ 2onditipns, ischemia-
was added and the m xture extracted with ethyl acetat

reperign P EIC TRECEDIRIAHET R, SEUCS! Rt B R Ropto: Teukocyt

recruifthérd$n éa@éeﬂ"ﬁsﬁue Qﬁ%lsg’en@i\{ﬂsi%mﬂriﬁetiéﬁ@lssﬂﬁéﬁfﬁﬂai aimnesha, Karposi's

in vacuo to give the crude
sarcorfig,’ acg@r@ﬂl@&wb@ﬁ@%@ vigal infegtipps,- %Biil?’d[qnﬁlié‘lt@l@; graft r'~3J'~3°t10n
br r Ukihsi€ S [
o Sy, ERHLE ASE by bl 2 et
injuriesi mlmq:langcdlmgnmeralhemg {irkdayS Mflapondtminni ng an i ncreasi ng
amount (0 to 50% of ethyl acetate to give a white
solid (104 ng, 83% . This was sufficiently pure by 1H
In andet drbddatiéht @Bcdring Ae td MMntidM s Prvdddl & bRRessHBLIIHR Pheparation of
A stirred suspension of sodium hydride (60% di spersion
thiazale, dejivativg Becqrging 1o g opmula) (D, jcRmRHRiE the, step of reacting a compound of

Fomﬁﬁ]ﬁt(ggﬂﬁrgﬁ%&&ﬁﬁg‘f’%% ﬁl_?_)l)gbdli\?g]i rlg %&gné@ $1hpa11ad1um complexes, such as
PA(PE}:)3; - plsit rod(diphergpt@sphindfertocereim]ladinméi e ¢hleride 14PdGippf) Ch),

After stirring at anbient tenperature
Pdch?%rmgo‘ﬁ‘ﬁ?mﬂt%fg %ar solution was treated with
tert- ty\ brom)acetate (0.51 m, 3.44 mok]. The
resul t nsion was StiRTed 'Base, Bfiour g, apnd_t ken
left t0°s \( overmi glR>-BMater ( addefl and
the m xt uSeextracted V\/ltkD—eRﬁyI acetate (3x1097n).
The conbi nedxextracts were washed with brine (100Rrr1)

dri ed (I\/@ﬁ ) and the sgpyent renoved in vacuo|)to gi ve
t he crude - benzyl - 5-chloro-2, 2', 5' -trloxosplro
whergim domay de r oy | riol nay ﬂ?j? H,-fgr porgpist acid defiivativess or gy {i-Cs alkyl or

substlﬁg%cf I&b_g}- Iaiel%u%ﬁ%@ﬁ 'tbhfoglg:t «%&Y fd%%vﬁ%%%&%&?ﬂ@ﬁroup -B(OR), can

Gf eum et

optiowadiytfatnna hetemnydle suchas bogneroidtinacOl dser50%) of et hyl

acetate to give a white solid (1.088 g, 919 . 1H NWR

(400MHz, CDC 3, TM5); 1.44 (s, 9H), 2.97 (d, IH, 3.35
In a @tﬂthel- 'é'()jnboldm?elat Ql@ao(gdhh% o 4thé3n\(dﬂtloﬂ Hs, 3%r6v13@d @Seoni’ﬂl\%md according to
Forrn(llgs(ﬂ% iwh@@s’lg)f Meg\y; 5‘(41{’fér5ntéﬂilfa?thyl1173 s(dloxaborolan—Z-y1)th10phene—2-
carbo;'(¥1a enzyl -5-chloro-2.2".5' -tri oxo-spiro[indol e-3. 3" - py

dinl-l-ylV acetic acid ethyl ester, (cf. Schenes
1, 3, 4, conpound I1)A stirred suspension of sodium

dri 60% di spe n il [39 0. 969 I in_ .

i o eSO a3 e e S o P o8 T M prraion of
th1azdle 'dEﬁ%ﬁMb a'_écéijdingrt@ Fdﬂn%ﬁ' ([ doAfppisidg the step of reacting a compound of
-pyrroljdine] "-trione, 1Internedjate 14@%@

Formw@ (Pb) with Akl qeﬂva&meé%f Fgfmvla i(RY) g prosrmscetipatiadivm &es, such as
for 30 min, the clear solution was treated MAth et hyl

br onpacet at e (0.13 m, 1.16 mmol ). The resultant
suspensi on was stirred for 3 hours and then left to
stand overnight. Water (50 m) was added and the

m xture extracted with ethyl acetate (3x50 m ). The
conbi ned extracts were washed with brine (50 m),
dried (MgSH) and the solvent renoved in vacuo to give
the crude

(1" -benzyl -5-chloro-2,2",5" -tri oxo-spiro[indol e-

3,3 -pyrrolidin]-l-yl)-acetic acid ethyl ester.
Purlflcatlon by flash chronatography (S|I|ca) eIutlng

. o
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4,3 -indoHr (2" H)-vHacetate (cf. Schenmes 7a and 7b,

conpound XI)Method A: An ice cold solution of
w®2006hk330D- | - (5- chl or o- 2-f | uor obenzyl ) - 2H, 5H spCT/BP20%/062602

azolidine- 4,3 -indole]-2,2",5(1"H-trione,

intermediate 19 (1.100 g; 2279 mmol) in DVMF (10 nil)

was treated with sodi um hydride (123.89 ng; 3.10 mol)

St I'f il mpr @Hl@ﬁa@t d Cl),
Pd(PP?gi’ll 1E1ﬁ1f ;ﬁgqlgﬁénmogﬁﬁgggiﬁj%ngﬁ%g&o| on m xt qp&( vl %)
PACL(RM:BtRd(PAd)at room tenperature. Ethyl acetate vvas

added and the organi ¢ phasg was washed w tllghvvater and

bri ne dr| MySO4) and e sol vemwrd"r enov | rN vaczuo
to g||¥ udes pr ogecg awa red solisd, Jv&
purified chr omat ogr aph\ (silica) eluti 'Hg WSt

cycl ohexane Xontaining in Y easi ng anounts of et h)R

acetate 0to 50% to vethetltle compound,.in 12%

yield (HBDc purity 98. 8% Ms(ESlI+) : 510.2 MPhod B:
wherel®Xan&bdi8d &1 afdl RE &7 rhethyltdt l-butyl.

(5 -chloro-2,2'5"-trioxospiro[imdazolidine”, 3" -indol]

"(2' H- yl)acetate, internediate 54, (7.90 g, 21.59
The tHER1d dbfvailvhs 8 lméhfﬁ’rtlﬁ?%\%ﬁt sBhalfibe REPARSE HYM readily available
© gﬁg?(i)onate ’V%g- 58 g, 25.91 mmol 1Was azdded portionw sey v

startingt mﬂeﬁalﬁﬁslngSthe rfolilqvgn&/gsnecai gt @néprqce@u@cltfvvil bemppreciated that

whord ifef B BRS-RRseERunCea o o B F

reagerits,GoIvetie ei:)fdrdIgif e @thiey bxﬂéhﬁféhdléccﬁﬂdloﬁit tarr #lsb Beoused ngless otherwise
hour, at anbj ent tenperature.

sol j d was flltelre1
stated; Qptimum feagtion\gqadifighs mey B%Fé!d”lﬂ’e‘?‘ﬁ@é‘ﬁlcb\}&’f Eactanig @ pplycnts used, but
such EHditidRs lca® BE WeteFRInRY loyahd %Ers&@ QRi118d In &drt, RRing rr@Qt‘lhét optimisation
was extracted with tert-butyl nethyl ether (3 x 15
proceddrys. The conbi ned extracts were washed with water (400
m) anddried (MgSO4) to give a pink residue.
Recrystal lization fromtoluene yielded the title

WherC @ﬂilipmy&ﬁ aé @Mﬁn@euﬁ&ls"/&)thas:oﬁlbog’msl of thienpresonl imvetihtl @re typically
er medi at e

admngster@ﬁ |11b the. fpr% Pé Wc@w%qu@a&alzlgqceﬂ_pl%ﬂmaceutwal compositions

comp}lﬁﬁ% Qywmﬁ)ﬂné Rsor@hla ﬁI) and a é)harmaceutlcally acceptable carrier, diluent or
azol i'di ne®. 3' -i ndo 5(1 Hvtrione.

cf .
excipohibensfane ar@@ﬂﬁpwﬁun she sFerie] qmerrgeaen@nm@nafx peisemgdllesin the art is

t

wvar O LRGN TSR S0 R o RGP ot
pharntaeetical cmnmbdmah.e 18) and 4-

(brononet hyl ) - 5- net hyl - 3- phenyl i soxazole, the title

conmpound was isolated, after purification by
The GOMPRURAOSI B4R v éntioh) Eb%bth@ll With g covehtienally AAei@RE adjuvant, carrier,

cont ai ning i ncreasing anounts of ethyl acetate (20.to
diluergoon cxcipied My tbe I?J@ﬁ dinjon the7 By ef gharpeequtiel: copppsigions and unit

dosaéggﬁl%%o%‘ oarnégﬁ’ s&c(hsfa e lé‘ﬁed] %s?é&%sg gﬁéﬁl as tfllslets or ﬁlllid capsules,

or ligidid® 'sudhr as solutions, suspenswns emulsions elixirs, or capsules filled w1th the same, all

tri [ imd l.id 3'~1.nd - 'H) -yl t at
e ol LB R G R O0 TpHICH  FAERc
use). )ﬁd]ﬁﬂtﬁhnzti&hf&? c&ﬁp@hﬁdn’s AfdluhiDdoshd RIrie tHebdof ma§ coniptifoigredients
. starting from

in conyentpnst POPPBIOAL H{) Qrgmﬁ}?@h ylditicnabacsive &WP?W Ry pyinciples; and such
H spiro[i m dazolidine-4,3 - indole]-2,2",5(I"H-trione
(internmediate 21) and tert-Butyl br onpacet ate, the
title conpound was isolated, after purification by
chromat ography (silica) eluting with cycl ohexane
cont ai ni ng i ncreasing anounts of ethyl acetate (10 to
30%, as a white solid in 37%yield (HPLC purity 91%.
MS(ESI +) : 537.3; MS(ESI ) : 535.6 Internediate 23:
a- benzyl -5' - chl or oV2H. 5H spi rori m dazol i di ne”. 3' -i ndol
el-2.2' .59 HV trione (cf. Schene7a, conpound X)
Fol  owi ng the general nethod as outlined for
I nternedi ate 19 startl ng from 5 -chI or o-

~t1 1 r~31: 0 e = o "~ M~ /7 1 N ML

eratures, time, moles of

=
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30

yl'] (cyano) acetate , (cf. Schenme 8, conpound Xl I) A
suspensi on of nethyl
W@ 260pAtBoThl or 0- 2- oxo- |, 2- di hydr o- 3Hi ndol - 3- PCT/EP2006/062602

yl i dene) (cyano) acetate, internmediate 1 (10.000 g; 38.1

mol) in dry nitronethane (61 m; 1.14 nol) was

treated with piperidine (189 m; 1.90 mmol). After
unit éashéé' | {Bng Mhay3 cBRARMS any NiEBIX éﬁ&tl‘ﬁ@san%dnﬂt&‘dtﬁw bftive ingredient

acetaté and filtered through silica. Evaporation

comm@flsqrztte with|theintengded dailyalopage range to be employed.

[ 5-chl oro-3-(nitronethyl)-2-o0xo-2, 3-di hydro-1 H i ndol -3

- yl](cyano)acetate as an oil (9.1 g, 73.8%. This was
Phamﬁcaitic‘aWompmfmudhaedneanmngﬂn&onarham of tifi§ invicwtivdnl oan e peepared in

a mar;;}ggr V\%&Jlbse uent e p %%%a%gutsqzr @%r%a cé)lnﬁ)nﬁ R 1085 didve compound.
Genetraﬁy Cihb Qfoﬁrp%uﬁd&' & QRS IR¥AOGH &% %d?mﬁst@feﬁ)ﬁﬂr@phhhﬂaeaﬁicalﬁr effective

1(cvano)acetic acid, (cf. Schene 8, compound XI11)To
amougt d'b¢ amount @ﬁthq@pmppund actually administered will typically be determined by a

phys1<£1 ﬁ{ﬂ (@ yaﬁ%) (ggtlé E«?%P%{r%up%éa&ﬁgsf é‘%ufﬁi[hé;&% &)nhlld_fh &gk tl%ated the

cho senmnité of adnhibStiatichks therdcjuahvasnpohde ddmnpmraeksthm avgeh yv@rgbk iaglé response
sol.ut.iqn j.n ter ((9.27 m:. 5,00 46. 34 [). After

of thedfgiybalgaligie 56 Svetibial bulhayienle watpouts 3 UETR e
resi due was taken up with ethyl acetate and the

organi c phase extracted wwth [N HJ, dried d)
The phpmnagenticeheomrasiipssl of thopressst fnyepiqpecanthe ma@tere by a varlety of

routesl_ 3{1??&18 0% S%I ( Péculoqﬁhg%%r):alz %Qutgne%ug' Iiﬁﬁ%(/%dukl' lif\ehasdular and

cyano) dcet1 C acl 89 g, quant IS was a
intranasak.t Theecoofpositierst fer euahmtmmlsvmwhcanaskesthé forgi erullly liguid eolutions or

suspofips; HoiiA e g M6t RBIgns oR ore e st groprgscnted in i
dosage dbRydl 0 facilichté ﬁ@@irat@-d%klﬁg eTN ekl ‘hmlt(dbfsagesbhﬁmre&rs to physically
compound XIV) A solution of

dlscre[tesueqﬁa gHEabls- gmpritasydpragey Jor yxpanosubicringe gthermantesls, rach unit
contalrrnﬂ“é Qcynﬁgﬁﬁﬁgédo u%Dil\tﬂe- ' of 5‘&% ”Bgieﬁﬁle cABulhiéd 0F rodﬁe«.ﬂf@he desired

was heated at 1
therarfegtic zﬂb@um asmalaétonewﬂpersattaldm pba‘mlah@ltlsail exetpient. t"Fm’lcal unit dosage

t aken n_ethyl a t
forme, FEAS Pe Bty R b or 35D T HARE gt o ot
tablets, Capdul® drhl@a Iilfdlﬁi&hé Base of solid composmons. In such comp051t1ons the thiazole
chl aor o- 3- mtroms 2- 0X0-2 I h ndol. -
derivqtiye ds yall v rginpy © ﬁkenh@m aBqb0g *ﬁﬁ’ﬁ’ R}‘?s&y weight of proferably
from %’t:@lt% ab&ﬁ A40% by{vEihS Hidl e %Qnamder bemg various vehicles or carriers and
2-[5-chloro-3-(nitronmet hyl V2- oxo- 2. 3-di"hydro- | Hi ndol -

processuyg dideldlplo] ©e formingf the desireddosng fﬁljlﬁrpou nd XV) A sol ution

[5 chl oro-3-(nitronethyl)-2-o0xo-2, 3-di hydi O | Hindol -3
Liquid Yfbinac ditablet for logal ddnfisistraitinatey 219:11@@75 stitpble? a@.&omm)t onaqueous

n T was treated wi
vohiclecila lfers egenie S5€ isbisule) ek pulpreath ARYGT pnd the like. Sofid
formscﬂllc& r1ﬁ<§1l@e§ Tok- ckahiBle, Qn %f 'ﬂl@follo&ﬂ@ MplclicAf, 6V Bbhip&iMls of a similar
acetate was ad and the organi c phase washed
naturw atlnmtﬂr iswh asamcwrs(srags@zpﬁllalnep, eemd@aﬂwaathe@ gelptipgcagexeipient such

o s R LGSOl TR A R, 59 com s

lubricaBdsuth jas MEERSiun stea282 a:lgllkiﬂltltesunle ds edllidal silicon d10—x1de; a sweetening
5-chloro-5 Hspiro[indole-3.3 -pyrrolidinel-2.5" (I HVi
one . (cf. Schene 8, conpound XVI) To an ice-cold
suspensi on of
2-[5-chl oro-3-(nitronethyl)-2-oxo0-2, 3-di hydro-| H i ndo
-3- yljacetam de, internediate 30 (1.10 g; 3.88 mml)
in AcOH (25 m) zinc (2.5 g; 39 mvl) was added in
portions over 5 m nutes [ CAUTI ON: EXOTHERM C
REACTI ON]. After 5 minutes stirring the ice bath was
renoved and the reaction mxture was stirred for 1
hour at ~roomtenperature. The reactlon n1xture was

I | — I T
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(silica) eluting with cycl ohexane cont ai ni ng
i ncreasi ng anounts of ethyl acetate (20 to 50% to
w@ooe/1t43e7ti t1 e conmpound was obtai ned (220 g, BRI/EP006/062602
HPLC purity 96.7% . MS(ESI+) : 441.4; MS(ESI )
439. 2l nternmediate 34 : tert-abputyl
r5-chloro-r-(5-chl oro-2-fluorobenzyl)-2,5"-di oxospii O
agent LaGl0ks Sncrdseor sROchA@H: iod b v A28k & SoppéiCrhint sﬁaﬁﬁ%ahcylate or
8, conpound XVI11) 'Foll owi ng the general method as
oranggflavdringd for Intermediate 33, starting fromtert-butyl
[5- chloro-1
"-(2-fluorobenzyl)-2,5" -di oxospiro[indole-3 ,3
Injectablé) yﬁmp(bmtﬂins Jarel{ypidally bésﬂd abai &jéatabiestomldisalire @jhosplute-buf-fered

| or Q- 2-f 1 uor.obenz brom de, the title und o
saline, g QUeE JUERRIC CHTIERETRNE if [HEAFT 613 B L HPUIAREGPRHyole derivaives
of Fofn®il4 (1§ & sikh lébinﬁ@sﬂ%ﬂshs @?fdaﬂtj‘ %an6r britl fR€quently ranging between

i ncreasing anounts of acetate (5 to 40 AL as a

0.05 tafDYodyswright with the rer%uydeéb@;ng tligegiable cyrrignand thelkes) +)
: 493.4; MS(ESI): 491.0 Internediate 35: tert-butyl
r5-chl oro-r-r(3-nethyl-5-phenylisoxazol -4-yl) et hyl 1-2
The ab&ve- described components for orally administered or injectable compositions are merely

oS B ERL AR BB DESEEThg o P
of Réﬁﬁk%)@;gsaﬁhdmhbézﬁ@&’l S’éIEncle.E‘t 20 M Editeing 2980, Marék PaBlighirgMCompany,
tert-butyl (5-
Eastog,Hlegpsylvani, walcaxo@svme{arqdd@reénbvyfﬁrﬁgﬁer olidin]-1(2H-y
t lo
The Jfﬁg%{odr’gre (ﬁ'ht)f} srlflgé ﬁﬁih%ﬁ gggpheny d?lgtgg(egzlglsgstaltnﬁ% rc%l?afsle é‘orms or from
sustaioahpdoasd dvag dddivbryt eybienzst tlércﬁnscmﬁtlooaof o¢prepgntative sustained release

chr omat si| el ut | 9. cyc ohex .
matorily G4 oG REPEa 15 BromReom by MR EERNG, frqrga-ceuical
Scien@3%), as a white solid in 53%yield (HPLC purity 899%.

MS(ESI +) : 522.4; MS(ESI ):520.1 Internedi ate 36:

tert-butyl

Syntlgg’s%ﬁk&ﬁ@'gﬁﬁ##}iﬂ#@@%@zy| )-2,5' -di oxospiro[indol e- 3,

] ]acetate , (cf. Schene 8, ]
The nowelpbiarcle )dbﬁvatyvemﬁtqooimm) qugeeﬁb catl bfrrpten@red deom readily available

startn?g.g,g;nI teﬁtla% ievera synr{Ee 1ca£ﬁ)r§a§:hes u 1rntgI b 51882)& sﬁase baﬂ&ysolld—phase

chemlstrfz Drblotsls gBRINENING- &, &, - BI99XAENC| Gl nARA-£725)., Bxamples of synthetic
-pyrrolidin]-1(2H)-yl]acetate (internediate 32) and
th“QY$(ﬁ8Fb esgibgthi de, the title compound was
i solated, after purification by chronmatography
(silica) eluting with cycl ohexane contai hi ng
The folfwvleggbhrgwm mefer r@$peetm9ry toatbod%ﬁrethr@(belo@f 50%, as a

I§t¥(§n)s!\7lé‘('E(§FEkf§é‘{a ﬁl Ejelq&#t;J ’d| algﬁ (X"‘é)?o b%myﬁ( ™ @lom) Mz

(Megﬂteft[zl, hﬂr(ir)dbtﬁlité)); &ilqu/lhllt@)( )ﬂlg !ﬁmﬁhg@m) inll'l-(miid.‘iﬁtee)- |mma(lnh111meter)

oxylate (cf. an i ce-co

mmok gilkimele).omM (ewﬂlmo@&.mdp@ww gtg(roqmem&ﬁsmlre&nHSA (Bovine
I

e e

(dicy@dditaxyb bjrbodiinnide), NCV (dn@ﬂqpnmth@m)x DS Ar @iisonsorfyd retiyylamine), DMF

B o B DR S5 IR Ry o

carboV atimlch@irgickBride)s AMOBt r @ Siydttﬁybd‘iizo htriaasle)p MIPE.Ce (Hilgh Performance
recrystallisation (ethyl acetate), to give the title
compound in 61%yield (HPLC purity 89% . Internedi ate
38: benzyl S-chloro”-oxoindoline-I-carboxylate (cf.
Scherme 9, conpound XXI) Benzyl
2-{[ (benzyl oxy) car bonyl ] oxy}-5-chl oro-1 Hindole-l-carb
oxyl ate, internediate 37 (5.00 g; 11.47 mol) was
treated with a solution of amonia in dioxane (25.2
m; 0.50 M 12.6 mmol ) and stirred overnight. Brine
was added and the m xture extracted with ethyl
acet ate. The organlc phase was drled (NgSCﬂ) and
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water, a solid precipitated and was filtered to give
the title conpound as a grey solid in 30%vyield (HPLC
w@octyss80%) MS(ESI +) : 351.2; MS(ESr): 348.9 PCT/EP2006/062602
Internmediate 42: tert-butyl
r5-chloro-r-r(5-nethyl - 3- phepyl i soxazol - 4-yl ) net hyl 1-2
, 2" - di oxospirorindole-3,3 -pyrrolidinl-l(2HVWHacet ate
Liquid ©hromet&&aEnyJ, Il‘i@”@ﬂﬁﬁ;ﬂ/?ﬁﬁMheNﬁans@PQD-n&o-mositol-l -phosphate),

suspension of tert-b

LC (Kiguidrehromentographydli MSdspsisy sijecheseey)3 NBS. (N brosg wcra.ipimi(ig)HNIS (N-

oo YrHATEELON LSRR o blf o, AT s

PA(dpBCI8 (1U,1'-Bis@iphsigphospiihd)e rfeISbOene]pml@dim(IHOclnlbnd& e®mbplex), Pls

Prosh AR e BB M s ot fertaiaynosiol 5
monoﬁﬁﬂsﬁ%é was piaasr,at ed prysphatidyindsRsl dge-bi¥Hosphads PI(3,4,5)P;
|ssolved in ethyl acetate. The organi c phase

(Phosplatidgtinasitok3 s riphosnhaisl BB hosabidy kagsiielr-phosphatele PIA,S)P:)

I e
erotfiy ot Sph bl PURE PSS ) P P
yloxyjapyreolidimgpliosphonaen gxalworophespbatelt SBA (Scietidtion(BoOxinoty Assay),

i Sngod) P B RSB 2RI s EE i e
Chrorthdtb&h |@VQUﬂf&v1cﬂ@§ hyl _
(5- ch 3-di oxo- 2. 3-di hydro-1 Hindol -I-yl
)acetate (cf Schenme 1 b, compound VIIIDb)To a solution
The tﬂlfazcﬁe GBLOLS Bl dathlie@ TR Qqn&éh{ﬂ) n%a%goeogdrggaréﬁ 8 @Y available
I'n anhydrous |nethy or mam de pot assi um
starturgamktem@ls esi(lgtlﬁ'/foljpwmg go®raimudthodsasd gmj;edurm; fitwidlrhsi appreciated that

After stirri t.O0- .OC riher 10..
whorGpifel of Bief st GompoRtl Suicds Jp Tpstion, Hnhelhrsb i motes of
reageMOU ol i@itd) ¥lc. praaepaeal aiter (&p@&n&ital B6hdBoneTEN) al‘it@Sbe used unless

added dropw se at such a rate that the interna
OthefW’é?rE‘éFeét th@nwmdewpn é&%wswycvarw@hrﬂé%mrvw%@f rgRcigeor solvents
used, Sdﬁ? R&de h&ﬂht\ﬁﬁﬁ @h! "8G etofind b @ﬁ&l Skilled SRS ﬁﬁuﬁﬁng routine
verni ght. Water was added (3 O and the product
opUmmaSmemmcGEMEd with ethyl acetate (5 x 100 nml). The
conbi ned organic extracts were washed with brine (100
m), dried (MySO4) and evaporated under reduced
In thepro6sy fRistrted invie fblkovihg bcheRHRORTYI R 1, 83 agd R7 6s Movaslefined in
orange solid (HPLC purity 98 9. NB(ESI+) . 254, 1;
the deggsintion. ) . 252 1 Internediate 44: tert-Buty
(5-chl oro-2. 3-di oxo- 2. 3-di hydro-1 Hindol -1 -yl
)acetate (cf. Scheme 7b, conmpound VII1Ib) According to
Genertallg, terthiazdle getvasivas accesdiogitd theegenatsbFermap (Dieould be Obtamed by

yaLhe r nedi r
sevor B ool IR BhE i AR, g o
(Kodgaira8sall) 2002 1Tepakédzor DetB943),1757-032(withdr tynwnventiondubgthods or by
br onmbacet %6$8 95 m, 60.58 mmol) in
MiCTONEANEIR R %ﬁ?? &P de (100 m) to give the title

conmpound (12.14 g, 75 % as orange solid (HPLC purity:

99 % after preC| tation fromwater. MS(ESI): 294.2
The phatmeacautitialy @cc&gta Herlic salts of compounds of the present invention are readily

prepage%éb\g}_l?ea gotrhg ac d( %ene van%ﬁpp eft?l{ae{‘%zlsé/ 238 ?51%1 31#2 n@ %th in a co-

solventO ITypicat badck ka)ré' Godiusu hpdmxnde,n sc!lﬁumahbtybmde sodium ethoxide, sodium
(5-chl oro- 2, 3-di oxo- 2, 3-di hydr o-
Hindol -1 -yl)acetate, internmediate 43, (10.17 g, 40.10
mmol ) in nmethanol (200 m) nethyl cyanoacetate (3.55
m, 40.10 mmol) and piperidine (0.40 m, 4.01 mmol)
wer e added at anbient tenperature. The resulting fine
suspensi on was continuously stirred at amnbi ent
tenperature overnight. The precipitate was filtered
of f, washed with nmethanol (3 x 20 ml) and dried in
vacuo to yield the title conmpound ( 11.62 g, 80 % as
purple SO|Id (HPLC purlty 92 96 NB(ESI+) : 335. 2;

R A7 r~1 P -
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(300 M) and heated up to reflux for 5 hours.
Evapor ati on under reduced pressure gave a red-brown
wodog/1edsdTh was redi ssolved in ethyl acetate (BODEP10)6/062602

The sol ution was washed with water (2 x 200 m), the

agueous washes were once back-extrated wth ethyl

acetate (200 m) and the organic extracts were dried

idMiGiE¥lurh Bydro¥c! jubr] S1cthBKIEURSLrediBmSH deoxidtl 85lkiul hydroxide,
hydride Bourh fivlio gg’aﬁnﬁsh%ﬁc ey e %_%I\/B( EST4) oo
benzagi®, 2holiysy Bthanolandye; cthylonedipmingi meglupgne, \aspefamine, diethylamine,

v B HPLARIENY o oo O 3B lion or

non-sbl&ent) I, soln@,casks, shlts cantpopreshraf bygmixdtigd selttiancéfitheacid with a solution
I'1)Fol ] oy ng eneral procedure (Route.A) as . .
of ey A risa UBOY R FoTinpte. THRERLE) Sege T plyethin which the

desircdRatidfic salt recipitates, or can be otherwise isolated by concentration and addition of a
(5-ch|oro-%,2 , 5" -trioxospiro[indole-3,3 -pyrrolidin]-
non-splyentH) -yl )acetate, intermediate 47, (2.94 g, 9.11
mol ) was reacted with potassiumtert-butoxide (1.07
g, 9.57 mml) and 3-chl orobenzyl bromide (1.25 m,

Meth8dsof preparing intamiediirtes of chifigsunds 6l drotm(i.de (90 m )

al. anbient te ure for .t houyss,.1.0 give . the titl.e
Depeiipn e TAregTgh 1o Fop Radk's KP g, e RaishE syqigps may be
selectbd for teAlyh@Bsi§ 6Rednipdundvdoahua @)/ di et hyl ether. The

conmpound was isolated in_serveral fractions (HPLC .
Compeupds 9f Farsudo (Bymaynky phiained  bysnrptal catghgsedsprpss-opppling reaction. For
i t ' : i coupli tion betw 1 halide (P1), where X
nstang R Ghed Sl coupling g oo an sl alide (P, wher
may He-Brrtd) andla-boasrioacid at estqrdP2), Bberele sndyche I8, focborpuiaadid derivatives,

o anf o et o O PR SR Al i SRR Gpionay
B(ORZ) | fornsiay iansjelcesuck anmpetonit adid binab@Qsr gSchbAR. BéglowngBellina et al.,
treated with triethylamne (36.4 nml, 262.54 mmol) and
2004, Sywipesis HE6Pof ormate (25.2 m, 262, 54 mmol) for 90 nin
to give the title conpound (36.87 g, 99 %9 as slightly
pink crystalline solid after aqueous work-u éHPLC o
Diffesut i pattadiam ogommeeESImay :bed1wped, |sucler aedPePEhHY: [1,1-bis(diphenyl

oGRS T IR 6, w0

possil§|_il_é B&%ltli&l 61{151@%}&2& ]:i%&tlil suchta? PPl giﬁ?)éiyt]fgganjc or i1810rgam'c bases may be
I.ndol e-1 -carpoxyl ate, L nter | , ,

used, 56 TP FORLIRE HIESRATG T o SOOIy KR or any carbonate

salts, ShdiEds L) lﬁé}t@ﬂéj Géézg@g .(’131%- soRchb orkdRer® niikite mipbe RURRM between

portionw se at O- such that the internal
THF, t Bolyene a Dinxeneli Mc@b; Mo(DeaMy, o@terActchiTbk cheisp e selyent or solvents

iR SRS PR SECTP A SR R i

be hettpd,Sunider inar atridsphére t avdiffispent Seraper ftutes Otia tieqlosdiblo ns@bf microwave

. hy chloride (iunin 7% 9.8 m) in water (480
action Al G iR Goranalioh SaseRlap o oy 8 U er e
tenperature could be kept below 15 0C. The precipitate
was filtered, washed with water at 0-5 0C (2 x 100 m)
and dried to yield the title conmpound (27.45 g, 70 %
as off-white powder (HPLC purity: 94 9% . MS(ESf):
312.2; MS(ESI ) : 310.2 Internediate 51: Diethyl-3-(2-

er -butoxy-2-oxoethyl)5-chl oro-2-oxoi ndoline-1 , 3-
di carboxylate (cf. Schene Ic, conpound XXVII) To a
solution of diethyl- -chloro -oxoindoline-

-di carboxyl ate, internediate 50, (5.0 g, 16.04 mmol)

i n anhydrous N, N-di met hyl f ormam de (80 ml)

|, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene (2.63 nl, 17.64
nmol ) was added dropwi se at anbient tenperature at
such a rate that the internal tenperature renai ned
bel ow 30 OC. After continuous stirring at ambi ent
tenperature for one hour the solution was treated with
tert-butyl bronpacetate (2.73 nl, 18.45 mmol) and

. N “AZ 2 A NN
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vDacetate (cf. Schenme 7b, conpound I Xb) According to

the general nethod outlined above for the synthesis of
WO ndoenpsdi ate 18 tertbutyl PCT/EP2006/062602

(5-chl oro-2, 3-di oxo- 2, 3-di hydro-1

Hindol -1 -yl)acetate, internediate 44, (8.17 g, 27.64

mol ) was reacted with potassi umcyanide (2.39 g,

36.76 mmol) and ammoni umg@k{ngate (21.24 g, 221.0

nmol ) i n ethanol /wat er '2:_1—('3'00 m) for 90 m nut es

to gi the title conpoun 2 349 B$ dar k
pur pl \5 RPLC puriat & i\s/g(-égr) R
Exanp’e /

r5-chl oro r-%(2- et hyl - 1. 9T'ﬁ| azonnmathyIl 2 2 RS

ri oxospirorindole-3.3 - pyrrolidinl-1 (2H\/y|]acet| c
aci d Fol (Pdawi ng t he genekR?) net hods as outl i nedi n

e 12 d ,.Starting from
Sille G RF L5161 1O @rapesiop AR obFopmals (y fnygving the
reacti6h bdtWb& drPaH/ PRa8idO [P 1)} Weert X ey BOBPOLI) dnd\la$1nlréd§eﬂﬁ @d), ashere R® is
a white soli1d in 60% |eId (96% purity by HPLC

methyﬂ/g(r E@pu,tyl (Scheme g, bR}B SThJ); reacggrg m,ay%ﬁ%qtlgseg by different palladium
compfeg ﬁci‘glug{ Us rP(f(gPl% 'O[‘fht-ﬁ’i's ﬂ@ﬁ%ﬂkﬁosﬁhﬁo Yferrodehd OTSzﬁi%BhﬁrRl’Ib chloride

rro i ni- tic acid | owi n

(Pd(dppi Cip RelCU(P WBDZhBﬂQAaﬁz, ovth| th@'lEQBSlbl}ﬂ Fditignl of p]_lgsmmltg@qu such as
tart
PPh3’éEﬁ18@8%5§—fl-aEg S%I[?Sn]g’g %r%n(élg pyrrolidine]-2,2'",5 -trion

e (Internediate 9), the title conpound was |soI ated as
a white solid in 65%yield (90% purity by HPLC).
MS(ESI +) : 468.8; MS(ESH Schemeds 7  Exanple 3:
[ S-chloro™' .S -trioxo-r-rguinoli n"-yl met hyDspi r of | ndo
| e-S. 5}\1 pymrol bdinl | ( 2HVI 1aceti c"Psi d Fo?( ovvlmg
gener gi ofs as OUIH3—|—BS€|-R n Example—=12,( 321/ )
starting $ m 5-
Chl or o- | H sp¥ro[ i ndol e- 3, § pyrrolidine]-2,2",5 R’rion
e (Interg?)late 9), the })tle conmpound was |sod)ated as
a white-brown solid in yield (79.5% purity by
If thetdBb() sct MBetl ¢dtalyselindroB: cohﬁ(t@&‘ﬂeac)tlon codditiBns Emamp;élcable to obtain
r5-chloro-r-(4-cv tri gxospirorind
compouids Reciing id FRriity (g Beps SRR POoRg pfrson sitlod
in theGeBb@d beREd#Oods as outlined in Exanple 12 (Method D),
starting from 5-
Chloro-IHspiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
Com&u&&%fgfog’g?l Sf)%agé% 9((}1{)}1%1; % fol(agtgg}?gﬁféﬂl h&:d@ﬁ&sH%%rﬁhﬁctl)a&nploymg
sulta%(rﬁﬁber)versmctﬂwclﬁuqm@@ kijown 4 2. ®rsobxskitislan3he art. When R is H,

comphaf 31 F5pia oy Wach PS5 TEpE st b SEARF iRl drouen
clectrgSHiBE alb sﬂﬁtleSclﬁ?éindm bélbWﬁ @For BxdmxAiathidbrdsalfondeioh @dthll)h.lorosulfomc
starting

acid, falloyeaby Fﬁaﬁb‘i’fr Wfth RELEQG: may glfprddhe eqrprsponsting sulfonyl,chigride (P4).

Intc.arrf'zfe:(%7 gﬁ{ e9 Yeact Wh tahtdnfin€ GIRRYLY \)Gﬁe?elthyl Mg 8% sclected
e 'so |n 61% vyield (91% purity by H o

from M, memrﬂly\sebgb,tutad €olCatalkyh (og. allyl, 2-hydroxyethyl), Optlonally -NR’R'® may

form gfllnﬁ, Oag#i & %egsel?:ﬁtflzg 1 og‘ll S&Lfgln _ %ﬁ g&ég/o_cgﬁ@ag%}gi St Cfelfag b;%%%ﬂgz Substituted

piperiditicer(gxdi a-}hgd&ﬁyplﬁéﬁiﬁh Inyl 0 -bgdroxgpliperidin- til)pr oftmnaity osubstituted
acetonitrile (10 tre
morphels(f- g@?@?@ﬁ*ﬂﬂ?@ﬂé@%ﬂﬂﬂ#{v S ) 4 Diexp-$razpepigelipldecanc),
to reflux until conpletion. Addition of 1.0 N HO (10
m ), product extraction with ethyl acetate or
chloroforme (3 x 5 mM), washing of the conbined
extracts with sat. sodiumthiosulfate (10 m) and
drying (MgSO4) gave the title conpound as in
guant.yield as slightly yellow solid (75 % purity by
HPLC using chloroform 68 % purity by HPLC using
acetonitrile). MS(ESI+) : 434.3; MS(ESI):
431. 4. Exanpl e 6:

1* 11" e~ r~A Al A L L T Y T
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Exanpl e 10: r5-chloro-2,2",5 -tri oxo-|
- ( 3- phenoxybenzyl ) spi rori ndol e- 3, 3' -pyrrolidinl-
wo2ddvsibsBaret i ¢ aci dFol | owi ng t he general et hoPIST/AB2006/062602
outlined in Exanple 12 (Method D), starting from 5-
Chloro-I Hspiro[indol e-3,3 2pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was isolated as

in thezl\a%@éeﬁ@é(())is@ bad, bg Tﬂ%’ ﬁIEAdpﬁrﬂﬁrfé Féw 'y‘ie)ldlﬁg/ cbfﬁ%@nds of Formula (Ib)
(Comp@inds pr@mmle( @ wha@maben zfs)pm 12‘%) n. ammwdﬁwlr ¥rdakiged above and

where_ @%@%Bg Ll?jsaélseL él%{:_%/ ophil Cfaﬁlﬁgtgﬁtlﬁlgln%y’:@ ée?ﬁf{xﬁgd Bllg?ompound of

formudd aﬁ); suiedh kfsrhiaﬂmﬁtatlon nitration, formylatlon acylatlon etc. using conditions known

Chl or o- | |ro ndol e- 3, rroI [ -t i on
by a PETSpR AP 5 STl s PR Sty deChegh g ok 1 2355
1
2363)2 d&%?gﬁn&o&)ﬂ‘go?ﬂlﬁlaq%éﬁ’ﬂi?e Ibg cfeﬁlff@srﬁgbﬂl gtg%?lgﬁlig)base such as alky
hthmr@eﬁ@rémg phterradinte (RS(),r whigk rrglyrftlﬁhegurgacé withAnrdecaphiion s aecxample,

oo SAFPECEL ) gyt iR oAy 1 o

§ ) anaké . GO0 (Beaton sl 397G abbve).3. 3
"-pyrrolidinl-I|-vDacetic aci dMethod A: A stirred
sol ution of
(r-benzyl -5-chloro-2, 2", 5§cHelde®x0- spi r o[ i ndol e- 3, 3' - py
rrolidin]-l-yl)- acetic aETH_T'tbutyI ester,
Rnntﬁrngdlate 16 (800 g, myol ) in anhyd%ou§ )
qdie oneﬁfaﬂ’@"“(?‘b“‘m‘) ,y\ﬁa{/c o'T ed in an i ceMwat erR
bafh aad teisaped,woeh trifldg acet i Cnrer'd 1. Gt 3. o
Afte Hr+nrg—+n-the-eold fo ngr¥44%34WIxtur SN
al | owgd to cone to anbient tengeraturaaseAfter 2 hetrs, R
thin layer chromat ography (silica; ethyl acetate/
pet '8 eum et her (40-60) [1:1]®P4showed little reacti®n,
S0 nEre trifluroacetic acid (1.0 nl) was adde@.@}@ﬂ}iﬂ‘fé'"
t

9

reac E R, mi xture stirred at anbient tenperature for 48

hour The sol vent was renoved in vacuo and t,ol uene

%50,p1 was added. TheRcruge % 1' - benzyl - | Qr o2

H T(fjd o- spi gi@upiel e- 1 pyrpoli di nSapoh-f-cat;onaq;s e jaci d
5r

ved dwycd,i | trati ona vaaﬁhéﬂ NP h nore %ol Seng
(25 ﬁf;gﬂpllomed by petrole er(40-60) (25 {

Purifigation by flash chromagogpaphy (silica) e|un£hgmw

with ethyl acetate gave a white solid (401 ng, 57%,

m pt. 205-207C. NMR (400 (‘I";QP% + DMBQ(d6); )

|ve4é1’5): 3.06 (d, IH, 4 30 F@ﬂyulale}uereuﬂR 6000AIK

'_tD 4.75‘58, 2H) , 683 , (%

Comppua@ ¢lrormpia (Ic) napy teaalsq %tamwéos( @Bpmﬁcwy estelE@ﬂl §Compounds of
Fom@%Zﬁ?t\J\%Eﬁ?V\g{;Bg héad?gegewﬁeﬁpﬁﬁl@ln]la%] béT%Q c@l_é() a&’ryf‘%ﬁou}) optionally
substifBedCalkyt)o(Sehéhg 3).- Compounds pildr) ohayndolredr@l by\crassicpepiliv reaction

vouwnepy () 5 sy sl ariohs RO 65 o, 06 ¢

mmol ) and anhydrous |\hd|nethylfornan1de (2 m). The
appropriate al kylating agent (0.24 mmol) was a
Compayady e Eormpa rﬁleyét MR%desfthere gansfornge P ths; w&&s@gﬁt amide (Ie)
il igher¥ \
(Comp R e e e CENR 2 B {1 efbony! as defined above
and wleeacﬁ DAY bw@"ﬂ orda) (Sc@dmg dht b@l@W}a ronida (e} mamé)p@bmr@)i by coupling of
When the al kyl ati ng agent was -nethyl benzyl brom de
or anal ogues, the reaction was carried out in a CEM
D scover M crowave reactor at 1500C for 30 mnutes. In
the cases where the al kylating agent was in the form
of the hydrochloride salt, twi ce the normal anount of
pot assi um car bonate was used. Each of the reaction
m xtures was worked up by adding water (about 5 nl)
and extracting with ethyl acetate (3x5 m (approx.)).
The extracts were evaporated in tubes using a Genevac
FW4 for 2 hours at 6CDC They were then taken on to

. ~ — 1 o a1

.
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Stage 2: Each tube was charged with the appropriate
product from Stage 2 (0.2 mmol ) and dissolved in

wa@ndugdessos | V-di met hyl formam de (2 m ). Pot asSPCIVEP2006/062602
-butoxide (25 ng, 0.22 nmmol) was added foll owed by
tert-buty\ bronopacetate (0.04 m, 0.22 nmmol). After
stirring at anbient tenperature for 3 hours, the

the coffejonlifg bRy liEcid 19 vﬁﬁiﬂi}garflﬁé }ﬁ‘&{m‘l@@ r@hergﬁ(wl &d P ere sclected

reaction m xtures was worked up by a drng wat er (about
from §, aptjoraly sebstituied Cn§owilh atinyallyacdRaRe pakHrm a ring, and may be
select&? orn(l)xsu‘%%ftutg&] %efﬁéf’ry fohik Y\ﬁ{ljlglrl Sa%ggﬁgo%%? sillﬁséfyﬂg\cg r%réorphohne (e.g.
morpﬁdhlﬁm yIaK e optivnallyp tslmbstl’teﬁeﬂ SﬂhpgﬁimeSt d¢gg. 34- ltykimxwpipaﬂidin-l-yl, 3-

sta arried out as in the last sta 2
hydroSy D PG Y8 MeIEh GEPEEC, Pt GORa:PE e e buflb o g6 EDC, HOBL
PyBOP! 8@eAdditifiears bR, YRASE TEAWI@IEN‘ gt ndbdda, 8égehidihg on the nature
52chl oro- I H spi rof i ndol e- 3

of thgyyeundingcagenf -Splvenissmay ,qu(ﬁr@seq hetavegre RGEYle DME5MEChy or any other
I Ndi net hyl formam de (3 m ) and
Sowe&[s?uaggﬁﬁﬁsru@ﬁg){%g%g 235 ng, 1.9 mmol) or

6 chl orol H

spiro[indole-3,3 -pyrrolidine]-2,2",5 -trione,

internediate 12 (300 nyg, gc.—}"f-'li#ﬁl) anhydr ous

i V-di net hyl f or mam de (2. ?rﬂ) and potassiumr g bUtNOXI de

(ia41rrg 1.2 mmol) or N/ R

B RUr onmet hoxx | H spi rdEr Fdol e- 3, 3@k 1 / )

pal $4i ] 2.2 "¥i one, iratef medi ate 11 (400 0

1.6° anhydrous Vv, |V-%ylfor mam de (2. 5rr1 OAlk

and p eassr,_pmr -butoxr de (188, pYr"1.6 mMol). Afte

stirripg at anl ent ten‘perature(refor 40 m nutes, theag)

anm hiweeretn al kylmat igag agenforpula() whefeinias added WQ‘E&. Hgperein

Xt S stlrr-reS anbi ent "t efper at ure for

If the al kyl ating ntovvas i n t hendege m of the

hydr oc de salt,yit{ was with an extra

equi val ent of pot aslSr uth r -butoxi de in anhydrous

i V-di rrethylforrra({g\a ( 1 M) before being added to the

reaction m xture ter (25 m) was added and the

m xture extracted wtiyethyl acetate (3x25 ml). The

conbi ned extracts were dried (MJSO4) and the sol vent
Frgem)ved in vacuo to give the crudeprogucts which were

purinf i gd by fl ash Rc,*th emat-0gr aphy (siliea)Nelriting with
I-petir | eum et her (40- §0) cont ai % an” i n i ng

ano Sof cat ffyt—acet g& STthproducts we checked by
1H NMR and where sufficifently pure were taken gn to

the nékt stage. Stage 28 Two different proc@dures were

undert('uken and each | Mescri bed bel ow E g

(ﬁf{g’x "W h the apydign Sre product frogis erf'"(O 2
and di ssolved in anhydr ous i V-di net hyl f or mam de

2 n1) Pot assi um r -butoxide (25nmg, O0.22 mml) was

Carb(B(ygg glc1d %}?A’X?ﬂo A rgtI t?e[entgié ?H%% \mrtr? &@L(%g}ép;ﬁﬁlﬁfn 1d( cg'éder@?& using a

suitabl8 réugums suchh®s oedylt cldorsdener dumyl kehibride. Rﬁa@ﬂbdl olytheatesulting acid

s oSS AR BB B & e SEL S5 ol D,

usrng a Genevac HT4 for 2 hours at 6Q0C. They were
then taken on to the next stage. Each tube was charged
with the appropriate product from Stage 1 (0.2 mmol)
and di ssolved in anhydrous tetrahydroiuran (2 nl).
Sodi um hydri de (60% di spersion on oil, 9 ny, 0.22
nmol ) was added and, after stirring at anbi ent
tenperature for 40 mnutes, tert-buty\ acrylate (0.04
m, 0.26 nmmol) was added and the reaction m xtures
heated at 300C for 18 hours. The reactions were worked
up by adding water (about 5 m) and extracting with
ethyl acetate (3x5m (approx.)). The extracts were
evaporated |n tubes usrng a GEnevac FW4 for 2 hours at

N NN PN N a N . ~
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Exanple 17: r5-chloro-2,2",5 -tri oxo-|
-(pyridin-2-yl nmethyl)spirorindol e-3, 3" -pyrrolidinl-
wo2ddvsibsBareti ¢ aci d Fol |l ow ng the general net heEER®06/062602
outlined in Exanple 12 (thhod D), starting from 5-
Chloro-IHspiro[indole-3,3 3pyrrolidine]-2,2",5 -trion
e (Internediate 9), the t|tIe conpound was |solated as
TEA, %té“@h&yeaﬁ&h'&rﬂpﬁuﬁﬁ%m &hﬁllla( acl.) g@/érﬂlbﬁuhaé/ oP¥oriHeXT) wherein R* =
( . 400.°8; Ms(ESI 9." Exanpl e 18:
R loro 2.2'.5'-trioxo- I -
{[5 (trlfluoronethyIVQ [uryll methyl| spirofindole-
3.3 -pyrrolidinl-1 (2HWyl lacetic aci dFollow ng the
general nethods as outlined in Exanple 12 (Method D),
For amimgs tvinr]'gloﬁnr boilibg points, Compounds of Formula (Ie) may be obtained by heating

etor (10 P et HNR B S0 o PP Rl B Rk B ana R

have@eﬁa@ﬁﬁbdsa@bwj in 72%vyield (96. 7% purity by HPLC) .
MS(ESI +) : 457.8; MS(ESI ) : 455.8. Exanple 19:
r5-chl oro-1

AlcohoIs( @%HM'@ gé(ﬂ;%(rlﬁdg of Pornfuid @E%@t‘eﬁpﬁi D49l - zhd- [p‘yi CH,0H)

acetic acid  owm ng the general
may hvalrb;md@i s reductiannefdntiermddiater 69, with additioro df iydrids saeht #splgthium tri-

trt by RRED BRI of Pl ALY Ths, poreppie 21dghyds of Fogmula ()

(Compodnu@toerﬂmﬁuat (e) Qhereih®® 5 1Tl eorcDIand R wobﬁphayd;é dﬁ;amed by
rown solid in 65%yield (88%purity

ox1dam Efg}lqgho (I@g_gSlgg cmtgp k)lOWIl ggj_ [ pgrsog}gﬁ%q m tE@ art,5such as Swern or

R&ﬁﬁ Bdation2 5 -trioxo- 1'-
Dess 3-(t éﬁf uoroneth 1) benzgll spiro Tindol e-3

Alcoholsrefdiaraitlai (I (@czrnmunnao Fornuda (i PptesvRng Ttlm_r "@?eﬁ@r%“ CH,OH)
may E‘re (;‘Jlrlnglée_r t?asns?o% qugt% {hg mgydnﬁm]gzthg%i qggtoﬁﬁrlle S(hﬁr Ed(ﬂl%ound of

FormﬁhKI) fnthetdih RPEIMI[orimdaing-R3,=3CHEGN Y inlai tebiorsedp -PRocSs, ﬁ’andtfminmluon of the

r.medi at e 9 the title compaynd was
primagy By 15 3 SoHetlg Iy B EIOToSH GO AT pishiegine, Tofows by a SN
reactipOWRRINGCN astéleBphiS(ESI ) @ 465.6. Exanple 2 1: _
r5-chloro-r-(2-napht hyl nethyl)-2,2",5"-trioxospirorind
ole-3,3 -pyrrolidinl- | (2H)-yllacetic acid Fol |l ow ng

AldeIB;ag (ﬂ-ﬁ nﬁ%}? Ibe r@hﬁ&dga&?or&léa lﬂfﬁa‘&u&ﬂem(ﬁi ]a%fo('&ﬁé Iwﬁjlpounds of
Formﬁ]lal(h)‘ (C—dnﬁboapdsr (ﬁ[Edmdolae(I)ay]ﬂérelp)R} |=oT1 dr m]R 2= THAR'TRT end R"” and

R" arg sé}gqtﬁxﬂrgra(ﬁ pﬂnzz}lx !&& {:gggﬁo F‘ﬂ % HIPi ?;l) ated as

MS(ESI +) : 449.9; NB(ESI : 447.9 Exanple 22:
rS-chloro™' .S -trioxo-1"- a
-phenylethvnspirorindole-SﬂE&Eﬁ&rrolidini-quV
yliaceti,c acid Follow ng the general_i;met hods as
out | i n&Y iy Exanpl e 12 @ﬂgthgd D), é?@rtmng from 5-
Chloronﬁﬁép r%[lndole pyrrol i g nef ,3' 5 -trion
e (Inter € 9), the tl?le compound 'sSﬁbted as
a orange sBr¥d)i ‘%696y|eld (§4 SWbpurlﬁy 4
MS(ESI +) : 41 8+{NB(ESI ) : 411. 7TExanpl e 43:
r5-chl oro- 2. 2R 51 ¢+ oxo- | R
- (2- phenyl eghyl ) spi rori ndol e-3. 3" -pyrroligynl-I (2HV
yl | aceti cwitlieRTF GHO | owi ng t he gener al withiRho GH,NRER™
outlined in Exanple 12 (Method D), starting from 5-
Chloro-IHspiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was isol ated as
a brown solid in 67%yield (96% purity by HPLC)
MS(ESI+) : 413.8; MS(ESI ) : 411.6 Exanple 24:
r5-chloro-r-(imdazori, 2-alpyridin-2-ylnmethyl)-2,2",5
-trioxospirorindole- 3.3 -pyrrolidinl-1 (2HVyl lacetic
acid Follow ng the general nethods as outlined in
Exanple 12 (Method D), starting from 5-
Chloro-IHspiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internedlate 9), the t|tIe conpound was |solated as

o ~rens ~Nr ~NA7 1INt N\
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Fol  owi ng the general nethods as outlined in Exanple
12 (Method D), starting from 5-
w@EhdoenesshH spi ro[ i ndol e- 3, 3' - pyrrolidine]-2, 2" pEI/EPI00@062602
e (Internediate 9), the title conpound was isol ated as
a beige solid in 69%vyield 89% purity by HPLC).
NB(ESI+) : 381.8; MS(ESI ) : 379.8 Exanple 29: TI
"-r2-(benzyl oxy) et hyl 1- 5 chloro 2,2'",5 -trioxospirorin
dol e-3, 3 -pyrrolidinl- Ilacetlc aci dFol | ow ng

Redugtive agemomofn@pms(nasnmbq PeTuImEd ItERmey oTsteps M EFSR "R NH,

rd i
wherelh Ry 8, @R g 1, opiongty syboiisd CeCoplind sy g gy and
aldehyle( {(In) esrribdiraixed Qh thé¢ Ipecstidel &f & anfhwinpdagens sushlat NaHBEAC) or

NaB %Eg%-%f 1gz‘|% nggl(”ge 65?%% el d 930/19@[@%“@361?@6 gorrespondmg imine

1ntem{e'éia@@éﬁr& #stAsolied, UeldRX ﬁeﬂformmg the reduction with a suitable reagent such as
2- phenoxyethyl)splrorlndole-3 3' -pyrrolidinl-

NaBH4(om4)y gthergeagentknemincbyraperswisisled frethg éfer al et hods as
Thlop@%# l J:a'?l?eﬁﬁhgdgﬁﬂm g(?ﬂeéragg\@}rﬂ&glrn% hegfo% oﬂ@m& rtfﬁUbﬁ_éne carbom'trile
(k) (Eotnboirer ofHomivda ), whdnmntR3H=él"lcoan®Lamd Rtvas (ENohsadmnh@l above).

Heatllr‘%%ﬁ@%%: %1?15 Ly Q] eq{'}oép }%Ig%xdlagngl%é/ﬁp%g&é&%%%gy ?J' E& of pyridine, ina 1:1

EtOHEﬁ{F: hiRfuke, %t 20°¢% may b Eartadddhfed ykicody) A0vpbudd of Formula ()
LT o i ndol e-3.’3' é rrolidinl-1(2H)-vHacetic

wherea@lgdﬁ HNQHAJ ok by arrawéqrﬁ@éénta cRACrRRding garbonitrile (Ik) by
| o

s AR s 10 e 3 08 CHPRAN A 1 s b sy prgard s

one-pet pﬂome,rbyepbrﬁmn@)he teheioni af] tblOphﬁmp @axwldmde. @m mteuy@gxylamme

oI| ;N 84. 5% urity by HPLC).
hydm?}éeﬁ% sy Resybofigatyg DA ufad Serdvaleteiol & 05"

"-but-2-vn-I-yl-5-chl oro- 2.2 .5 -trioxospirorindol e-
3 3'-Pyrrolidinl-U2HV vDacetic acid Follow ng the
general nethods as outlind¢heme&Evanple 12 (Method D),
starting.from 5-
Chl or o- Il-h o'{zlndole’ﬂ"z@”%/rrollﬁnﬁ-%2 5 -trion
e (Intetiediafe 9), thd®PChe compoling yas i sol ated as

a white sol]‘f2 R 6% yi NP ( 949% purltﬁz SHPLC) .
MS(ESI+) : 36 : (ESI ) : 359.8 Exa 2R
r5-chloro-1 "-K{1H R®

- et hyl - | H4m ol -2"methyl | -2.2\5" -trio Igsplrorlndole

- 3,3 H%Mﬁtﬁaql)w rdilrd= ceHVy| lacet i CFaﬁmddﬁQhéraH\Rﬂg:M he
general nethods as outryl ned in Exanple (Met hod D),

starting fJQm -
Chl oro- | H-splfo[l ndol &=~ '\f%\( 3'/ pyrrol | d| nej-2,2',5 -trion
e (Internedi at he t copp s isolated as
a white solid in 51%y|eld /puml-lty by HPLC).
MS(ESI +) : 403.7; MS(ESI ' r40H. 8 Exanpl e 34:
4 r5-chl oro-1|

- (4-fl uorobenzyl) - 2F2rmu|5(|)-v¢h5dera>nosmmnr| ndol e- 3, 3' - pyr
rolidinl- | (2H)-yl 1butanoic acid Foll ow ng the general

nmet hods as outlined in Exanple 12 (Method D), starting

20 Comﬂéﬁﬂggr gf IFIQF% F}? rq:)a[)I é(l)lT)erp%s" ge 0F1)9>t/ar11}e61 clhael,cﬁlg from a metal cataglsed Cross-

coupling( teadtimnrpeiatmin®ihe redvtion ibetveeen (ﬁPrb)oamldthmsltabém Sldlswdtedsthmphene
a llow solid in 64%yield (82.2% purity by HPLC).
(Pz)%é@a +) : 445.7: MS(ES| ) : 443.8 Exanple 35:
4-[5-chl oi Or-(4-chl orobenzyl V2.2' .5 -tri oxospiro[indo
le-3.3 -pyrrolidinll( 2H) -yl 1butanoi ¢ acid Fol | ow ng
the general nethods as outlined in Exanple 12 ( Met hod
D), starting from 5-
Chloro-IHspiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was isol ated as
a white solid in 62%yvyield (90% purity by HPLC).
MS(ESI +) : 462.3; MS(ESI ) : 460. 2Exanpl e 36:
4 r5 chI 0| 02 2',5 -tr| 0XO0- r-r4 (tr| fI uororrethyl)benzy

o ~ O~
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conpound was isolated as a white solid in 73%yield

(96.9% purity by HPLC). MS(ESI+) : 467.4; NMS(ESI )
wdes3289anpl e 40: TI PCT/EP2006/062602

-(2-fluorobenzyl V2,2',5 -trioxo-5-(trifluoromethoxy)s

piiOindole-3,3 - pyrrolidini-lI(2H)-vH acetic

aci dFol | om ng the general nethods as outlined in

Exanple 12 (Method C), starting from 5-

trifluromethoxy-IHspiro[indole-3,3 -pyrrolidine]-2,2
Boronjacid pi estrs (P2)rmas beeaommmesciatly availakle fiiom variogsprowiens ofagthesized, as

it will be%g%ﬂeéjbaﬁ)é?%@@e}&mﬁ%ﬁwg %@?@ @o%j;grg PR léf&'uf:é’ in the art. A

boronib acid (P2a) may be transformed into the corresponding boronic ester (P2b) by heating
(P2a) I‘W Itl}eo@ﬁﬁ%ﬂtcé_ Io an a?cogw Brf 11 ?orlo(g'eﬁelgr%xy\églo(w E)rrolnlccl gs er (g&b) may be
transMJdQﬁﬂo%ﬂ@ﬂnﬁm?e BorohY Ediét hﬁﬁ@émkﬂt%h%(ﬁékﬂﬁ? 4 Perddil dkilled in the art.
| ow ng t he general net hods as outlined in Exanpl e
12 (Method C), starting from 5-
trifluronethoxy-I|H spiro[¢ndalesr 3, 3" -pyrrolidine]-2,2
,b'-trione (Internedi ate e title conpound was
i sol ated as a pae- br own SO|Id in 68% |eId (98. 9%
purity by HPLE)/ I\/S( ESI+) : 517.3; RNS(B SI © 515.3
Exanpl e 42: s alcohol or diol
rr-(l-naphthyl R-2,2' ., 5' -trjoxo- 5 i | uor onet ho
Xy) spi rorindol e- 333" - pyrrrdflini-1 (2 I lacetic
aci dFol | ow ng t@g general nmet hods as qp;llned in
Exanple 12 (th & c starting from 5-
trifluronethoxy- IFLsplro[lndoIe 3,3 -pyrrolidine]-2,2
5'-trione (Internediate 11), the title conpound wa
Pinacpk hpronicd csier &P\ may dl pepated disvmy metad qogehr@/orwlm ;between the

corre%mﬁﬁé’@mpﬂ\é% ﬁﬁh&é), (P4)flaf91e1% X NBEE% et):, andﬁ%&pﬁm@‘l%ﬂilﬁoron (P5) or
pinacelrbdranec(P6D (Sxhemz 8 hdow@). This- teaétimpnomy be rcatfalyae;t bymtffmem yalladium

como BB St BSELS, 5 AL L AT Bigtaomy

chloridée (ﬁd@ﬁﬂi}lﬁz)@dCE{P@hS)b ,F(OAL)) with the possible add1t10n of phosphine ligands
trlfluronethoxy H spiro[indol e-3, 3 -pyrrolidine]-2,2

such asgPhg.rj one (Internediate 11), the title conmpound was
isolated as a pale-brown solid in 56%yield (71. 8%
purity by HPLC). MS(ESI+) : 483.8; MS(ESI ) : 481.7

Diffeent oygaeicder: in'fo'tgam'c bases may be used, such as TEA, DIEA, KF, KOH, or any

oo S SO O AP e

selectd€ i dbaden OTHRY Tohikn€ EDR¥xane, rMé(f)Hd MESN OHIMF nﬁdtet Netc. The resulting
Exanpl e 12 (Met hod, O startln from

reactipn TRy ﬁ%_ae/h‘as( Yeated, s‘15‘id?ro [qeﬁd%mesrahe@, aﬁ;ﬂﬂﬁfwmaﬁew&fﬁ%ﬂ% with the
possible ufé éf rﬂi@ﬁ)vs(alvg V\ﬁfoﬁeﬁul %@dl#fél)ent doitdiioch$dGEARAUBEVREy be used.

I solated as a ite solid in 66%yield (82. 7% purity
by HPLC). MS(ESI+) : 467.5; MS(ESI ) : 465.2 Exanple
45: 4-r5-chl oro-|

- (4- met hoxybenzyl )-2,2',5"-trioxospirorindol e-3, 3" -py
rrolidinl- | (2HWyI lbutanoic acid Followi ng the genera
nmet hods as outlined in Exanple 12 (Method C), starting
from 5-

Chloro-l Hspiro[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was isol ated as
a pale-yellow solid in 61%yield (100% purity by
HPLC). MS(ESI+) : 457.9; MS(ESI ) : 455.8 Exanple 46:
4-[ 5-chl oro-|

-(2-fluorobenzyl)-2,2",5 -trioxospiro[indol e-3, 3" -pyr
rolidin]- | (2HVyl 1butanoi c aci dFol | ow ng the genera
met hods as outlined in Exanple 12 (Method C), starting
from 5-

Chloro-IHspirof[indole-3,3 -pyrrolidine]-2,2",5 -trion
e (Internediate 9), the title conpound was isol ated as
a pale ye||OMISO|Id |n 5496y|eld (96 596pur|ty by

AR A~ Fr~1 . R A7 r~1 p— A —
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nodul ati on, notably the inhibition of the activity or

function of the phosphoi nositide-3- kinases, Pl 3Ks.
w@amkgessond of the invention Phosphoi nositi de BeREPBS€662602

(PI3Ks) have a critical signalling role in cel

proliferation, cell survivali vascul ari zati on,

menbrane trafficking, glucose transport, neurite

out growt h, menbrane rufflgd@meRuUper oxi de production

actin reorgani zati on and CThenotaxis (Cantl ey, 2000,

Sci ence, 296, 1655-4657cand Vanhaesebroeck\et a

2001, Annu. Rev. 25;0§hgnﬂ;§ 1602) . epteranISK

is giveX tg a famrhy ofo es whi ch;B

manmmal Bi‘é%n i sts of (es)ght |dent (F6) ed PI 3K5R 3

di vi ded 6tothrt:t: sub=fanttiesaccording to t e|r

structure and their subst®Pdte specificity. ddss |

grou ’?%Ks consi sts of two sub-groups, CIFd9s | A
ass

and ‘Class | A consists of an 85 kDa
regulatol; unit (responsible for protein-protein

interacMdlons via the interaction of Src honolegy 2
(SH2) ,dongai n with phosphqtyr05|ne resi dues f'huher

proter and ap yh sub-unit of HCkDa “oFr e

cat al yf Sforrrs gnaé% S1 Cb Aaebelprdiel Odafai{j\
five re Féry_Tsﬁfbrns 8’ p8§gm p55g0, p55a an%
p50a) exiggt for this classg®Class I'B are sti nul aRed by
G prot eipy bg sub-units ofezbiet er odi meric G prot gpavs.

The only characterized nBhtM of Class IBis PI3Kg

(pl 1O g catal ytic sub-unit; conpl exed with a

regul atory protein, pld).| ass Il PI3Ks rlses a,
b and g isoforns, which arle approuﬂnately of i

and characteri zed by the p

domain. Cass Il PI3Ks includes the
phosphati dyl i nositol specific 3-kinases. The «ua
evolutlona45 conserved isoforns pllOa and b, ar

Thiophgpey halidsudidy 183p be SEeldtranginrmed dnigntie cosreepanding {hiophene Grignard

reageﬁtpgg ) T mah iy SreRt %ﬁle g‘la'll&lﬁd?zﬁe hag MBE{NIeK! foRlo®8d |e1ther by an acidic
ém snno?h nuscl myocytes and endot heli a

work-a:lp ltd afofdaMwmmrrdmg@(Eoma Ia¢1d 1B%i) or by eritbstnBinb withra suitable alcohol

7 267- 72 he I. expr ion mght also be
or dlofgg(atlé ]é. ‘?dﬁh%‘ﬁoq% g é’r%%ﬁﬁ) (ﬁiﬁendi ng on the
D1rec€E—|bbty|1a’ifon mdyl BeSdb@aitieds iaidtinsédtaliited r%:tﬂn)ﬁ Ifone®-uskuba@sed thiophene
0S

ext. PDKs are en i nvol ved_ in ol i

derivaiigh BT (RGORND BIE™ ncieyAEUED cOmeleBa ey 1o AIT@Ye CODL
and 49 d? X Bat§ ), bu&?;rn&lhg @@chl?z&ylﬁ@ dftect HoBWhtibn FahidpRones derivatives in

i t ogens, " i ntegffns I nterdcti ons) hornones,
stoichigr@kic remunts; rclages ta rlns(meaoqolam)élbgmnt afprdingnthiepheee- Wommc ester
(P2c hgtra cellular cross regulation by other signalling

| ecul es (cross-tal k, where the original signal can

activate sonme parallel paséhwawdthat in a second step

transmt signals to PI3Ks by intracellular signalling

events), such as snal| GTPaées ki nases

phosphatases for exagBL hat i dy 0%i t ol

(Pt dl ns) i dht he basi |Id1 bl ock fowo-Bhe

intracel | ul nqsrtol i(pds in eukaryoti ells,

consrstldﬁ oY D'y o-inresitol -1 —phesphatré SIRP)

| i nked via itR phosphBt@MelEBBM: -UPYi acyl gl ygerol . The

i nosi tol heashygroup of Ptdlns has five frqgmgydroxy

groups and three of these are found to be

phosphoryl ated in cells in different conbinations.

Ptdl ns and its phosphoryl ated derivatives are

collectively referred as inositol phospholipids or

phosphoi nositides (Pls). Eight Pl species have been

docunented in eukaryotic cells (Vanhaesebroeck et al.

2001, above). PIs all reside in nenbranes and are

substrates for kinases, phosphatases and |ipases. In

vitro, PDKs phosphorylate the 3-hydroxyl group of the

I nosi t ol rrng in three dlfferent subst r at es:

e
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m gration, chenotaxis, invasion, cytoskeletal
rearrangenent, cell shape changes, vesicle trafficking
wa@pahemetsabol i ¢ pat hway {Stein, 2000, Ml. Med.PdDEP3006/062602
6(9) 347-57). Chenotaxis - the directed novenent of

cells toward a concentrationsgradi ent of chem ca
attractants, also called chenokines is involved in

If the %6% ée[rgpédnﬁﬁfong b&RFReForSi 7Bt Asplicable to obtain boronic ester or acid (P2),
| ammat | on/ aut oi nuni ty, neur odegenerati on,

ultabén@mbg@m“@r@aratm kmown byre persemsilled imribe awbehonldheasphg

0QQ, ) S .
OrgrfH kel 85 B9 PR SOAMERED) BP0 Bl s
using 26llitions ADEBn By a pbrfsdd jkiR@ilid-ikdarand Gerard et al, 2001,
Nat | mmunol. 2(2) 108-15). PD kinase activation, is
therefore believed to be involved in a range of

Comﬁ%ﬁh&su bR Tor R FPBL HithnKR| HOBAGr Gelrlay WD Bhepared by halogenatlon of the
fferentiati on and apoptosis {Parker et a

corresggnm@g]tthlg(ﬂﬁ R, with reggnty guchyap Bey Inpr NESH gxilsgcs@qu@ 10, below).

Depe%ﬁlgﬁ 01g%Qass I (Bﬁg E’ %tg&bﬁ Agletass "Ea%'gg“?’g??ng‘%}(’%g g‘?debefore the

halogehagiba,spieciof exnrﬁplmh@e zmawy oeany dthee graupevhich s ghsly rmovable.
l'ipid kinase activity (phosphorylation of
phospho-inositides) as well as protein kinase
activity, as they are abl®némeiigpduce the
phosphoryl ati on of other protein as substrates,

I ncl udi ng agit o- phospﬁ%&M%ahbpgNg§ |nthenolecular
regul atory nﬁc nRsnhmBhaKmaappear to be(w lved in a
nunber of #spegt/s of‘¢1ﬂﬂrocyre‘acr|vét|0l

p85- associ at ed PH3- ki nase activity has beeﬁ<shomn to
physically as®®ciate with the cytopl asmi®® domai n of
CD28, which is|an inportant co-stinulatory nolecul e
for trmf’tﬁt"}’l"'ﬁ‘elati on of T-cells in response dewoteghanisigen.
These effects are linkgd to increases inlthe
transcriptipgn of a nubrberationfBrens NES |nc¢ud|ng

i nterl eukin N2 22) iodingtion®r t ant T cel
fie T

factor {Fra&ase 1991, Sci encg, 51
Mut ati on of CD2 HSUCh that it can Ionger(JEKeract with
PD-ki nase | edd® to a failure to initiate
Thiazpleo (R9Y t may, bes bgpmsicially @vatlablt i feah vadloas fsourcéd 3r lsynihedzed, using

i.n T cell activatio [ 1 ular roc s§es .in i ch .
condifpKNGHTL Y o PSR AISH 8 S 3ty f’lﬂ%lg’ iy 5?}%%%6 gpd solid-phase
chemB{§ BI'(Q&O?S (KoB6h 8RR #2009 dBbvé) Neordgdrh ]iS;le Sik8a@ b8 Bbtained in two steps

car di ac myocyte growth, glycogen synthase stinulation

(Scheme ¥1rtsaldw ) staftivgawithe drhatogdna’meutoif eXetane (P10} wringafer example Br, for a

o SRR 50 RS, AR S, v
interhdgié (H1i13 Gardlse Asd® tsAbRy glup Gviieh ﬁrag&ﬁﬁﬁrdﬂhb&hﬂﬁ]m Eultable reagents

regul ati on of JNK activity where
such %a}wdm&yétoeflowéxoéwﬁm%hten@ di‘”éim f’e‘e@%ﬂmd tog@ solution of a
substfled ﬁﬁ&ﬁeéj RIGHCEONH, 81 2) Ph%faﬁie%ﬁehﬂ fok&8RBIyOL Yolar solvent, c.g.
si gnal s through vari ous CK - coupl ed receptors
EtOH; leafiingrtgustesnedidte (Pﬁ?z)otm«,a r¢snimg| interm@liay (BUl)-18ay) reapigwith thiourea,
affordé?g |ﬂ§§nf!, 31!;163; ﬁnuma ! ng Its{d t1‘tutg’& wq@ kl 'a[% EMLE )%i)ove using
comﬁﬁ&ﬁﬂ&hWﬁ@@aiﬁdﬁnaﬁﬂmﬁﬁnhaaﬁjbodles |ntegr|ns
aggregation iactors, gromh factors, viruses or
hor nones for exanple (Law or et al, 2001, J. Cell
Sd., 114 (Pt 16) 2903-1). Specific inhibitors against
i ndi vi dual nmenbers of a famly of enzymes provide
val uabl e tools for deciphering functions of each
enzyme. Two conpounds, LY294002 and wort nanni n
(cf.hereinafter), have been wi dely used as Pl 3- kinase
i nhi bitors. These conpounds are non-specific PlI3K
inhibitors, as they do not distinguish anong the four
menbers of Class | Pl 3-kinases. LY 294002 Wbrt manni n
| G50 values of mortnannln agalnst each of the vari ous

-~ ~ N o o A PN R AR



devel op inhibitors, including selective inhibitors, of

Pl Ks. Summary of the invention One enbodi nent of the
w@e@sardsoT nventi on provi des substances whi ch aP@I/EP2006/062602

suitable for the treatnent and/or prevention of

di sorders rel ated to phosphgsnositide- 3-ki nases,

Pl 3Ks. Anot her enbodi nent of the present invention

provi des substances whi cRcpéme i t abl e for the

treatment and/or prevention of auto-immune and/or

i nflammat ory di sorders. Another enbgdi ngnt of the

present i Mgntionprovides subst ang wHtch are

sui tabl e Eaﬁmﬁhaﬂbgpatnentoand/or2preUention O ! N-R

car dj ovas ghlbiratish (6ESBES . ANOt her en{poz)i ment of‘hhé’jr

present invention provi &S Jubstances which aref s

suitable for the treatnent d&hRd/or prevention of

neupmyegenerati ve di sordét®. Anot her enbodi nment df1 he

present invention providei sulgst ances which are

2

suitable for the treatment and/or prevention of a

di sorder sel ected from bagtéYi a¥Hand viral infectijons,
al lergy, asthma, pancreatitis, nulti-organe failurne,
ki dney di seases, plateletn egati on, cancer,

transpl antati on, sperm illity, —erythrocyte
deficiency, graft rejecti®n, lung injuries,
respiratory di seases andpigchem c conditions. Anot her
enbodi nent of the present inventionprovides chenic

m cal |
ThiouggryBlilusedhin cimitiedc shang 41 adaue atcecithes sammeriglly available from
iodsSBb| i5ddv] ilihatd fih killed in the art,
il o 0k SRR Bl o oo,
For exammpla)| tbioursp i2h canybé obthinadihy coupling prseitef apd@mine R'NHy, preferably

' 1t he . Pl 3K | PDKi I ;
o IS TR R Qe RMASSR BrAIBA F o shown o

Scheri@d BgowyPathwihAr maceut i cal fornulations for the
treatment of and/or di seases nedi ated sel ected from

aut o-i mmune, inflammtory disorders, cardi ovascul ar
di seases, neurodegener at ig¢fefmk38rders, bacterial and
viral infections, allergy, asthmm, pancreatitis,

Pathwap Ai - organe failure, kidney diseases, platelet
aggreggbthhFcancer, transpl antation, spermnotility,

, erythrgeyt e deficienay, graft rejection, lung

R—NHpj uries, respirék diseases and i schem c

condi ti ons. Anothersenb%dinent of the present
HCl nvention provides a nethod for the treatnent and/or

prevention of disor8&s selected from auto-inmune,
i nfl ammat ory di sorders, cardi ovascul ar di seases,
neur odegenerati ve di sorders, bacterial and viral

Pathwiy Bctions, allergy, asthma, pancreatitis,
mul ti-organe failure, kidney diseases, platelet
aggregation, cancer, transplag;a%ion, spermnotility,
erythrgcyt g defi ci glagme 9raft Jr ejjiectd: ortHCl ¢anpig H

R=NH,nf ur | e§\,XN epi¥ at ery—dh s&@%ﬁn ”‘ldschem'—c—’ HzN\n/N‘R1
conditions. In one enmbodiment , the invé¥i9 on provsdes
t hi azol ethogdgaibogt i ves of Forrmula (1): (1) wherein
R2 and irshiegyanaidef i ned in the detail ed description
bel ow. In another enbodi ment, the invention provides a
conpound according to Fornula (I) for use as a
medi canment. | n anot her enbodi ment , the invention
provi des a use of a conpound according to Forrmula (1)
for the preparation of a pharmaceutical conposition
for the treatnent of a disorder selected from
aut o-i mmune, inflammtory di sorders, cardi ovascul ar
di seases, neurodegenerative disorders, bacterial and
viral infections, allergy, asthma, pancreatitis,
mul ti-organe failure, ki dney di seases, platel et
aggregation, cancer, transplantation, spermnotility,
erythrocyte deficiency, graft rejection, |ung
injuries, respiratory di seases and ischem c conditions

N 1 T T N 1 N1 o N1 L T Y L T T




10

15

20

"Cl-C6 -alkyl" refers to nonoval ent al kyl groups
having 1 to 6 carbon atons. This termis exenplified
whyoogneasps such as nmethyl, ethyl, n-propyl, i spEr/ap3ie062602

n- butyl, isobutyl, tert-buty\,n-hexyl and the like. By

anal ogy, "Cl-Cl2 -alkyl" refers to nonoval ent al kyl

groups having 1 to 12 carbon atons, including "Cl-C6
Pathwjﬁjéyl groups and heptyl, octyl, nonyl, decanoyl,

decanoyl and dodecanoyl groups "Fbteroalkyl refers

to CL;C12 -al kgl , prehestamsly Cl- mj‘\ Wﬂe&f
< eas % e car s R¥en rep Y eg BE0at o
Sel eft & sfTof O IS, T ncl g - nt hoxy ethyl .

ﬁg _refers to unsaturated aromatic carbocycllcPu

é’yyo@rﬂ I fr eanzbyltworké car bon BT WAYPhg a single
rlng (e.qg., phenyl) or nmultiple condensed rings (e.g.,
napht hyl ). Awyl i ncl ude phenyl, napht hyl , phenantrenyl

PathwmydDt he |ike. "Heteroaryl” refers to a nonocyclic
het erogpenMbéo, &, @& d8 cyclic or a tricyclic
fused: “hnﬁhmgﬁp?oaroﬁatlc rou Particul ar exanpl es

R pr heLeLbaLonBLLe_gLoups i TChgde~@pti onal |y
substi t ut ed pyridyl, pyrrolyls pyrimdinyl, iuryl,

Hct hi enyl, i m dazolyl, oxazolyl o1 soxazolyl, thiazolyl,
isothiazolyl, pyrazolyl Pg triazolyl,
1,2,4-triazolyl, 1,2, 3- oxadlazolyl, 1,2, 4-
oxadi a-zol yl, 1,2, 5-oxadi azol yl,

PathwaysE 4 oxadi azol yl , 1,3, 4-triazinyl, 1,2, 3-triazinyl,
benzthWHﬁ|mdAchsg|hydro]benzofuryl i sobenzof uryl,
benzogfwﬁaqugwmenzot ri azol yi, | sobenzot hi enyl ,

Rnwndolyl, % soi ndol yl,. 3HN ben2|n1dazolyl,
|ﬁ1dazo[l - a]pyridyl, banzo hlazolyl benzoxa- zol yl ,

HC qU|noI|2|nyI qU|nazoI|nyI pthala2|nyl gui noxal i nyl ,
C|nnoI|nyI napthyrldlnylp1byr|do[3 4- b]pyrldyl

mhe B SR312540 BET DY syl o BB R g an

ethox?aa@b&myﬁt&@&rééﬂﬂt@ﬁ@ddidﬁ@ Ldsn%ésdntedpwwmﬂn S¢Heﬁfel i rBdthway B. Upon
carbazolyl, xant henyl or benzog
deproteegorgindgry agigic” congitions £-8- SPSSH @teﬁ %@péh‘b desigsda ftigurea (P12) is
releasQ@VTHe%,nglﬁ@ﬁ“ﬁHE QanGO&zﬁw)%vﬁ‘t'é@ %ﬂl%ﬁzdéﬂ@oﬂﬂo@'éndt@ aﬁﬁchlls obtained
sites of al kenyl unsaturation ef erabl e al kenyl
by agdmmpsof heizogk cbidridaylo (amn@mi@ppthiogyamaigy ep'errg/la benzoyl thiourea

imtrrp B o, B VRIS b SR8z Ty Tl iiegion upder s

conditierspe.8. WAOHBthadesifed thiogrea (P 12p aatledsed. Alidrastively, &ielaymlj{é R'NH, can

react ?V?S % UIE %Iglgeg]ga ﬁéy?«fﬂxf {)@&(ﬁl & n%{; Irngﬁlg,s a}s:g{negslerlljtgg above on gcheme 12,

PathwaggDCﬁ‘ ¥ o8 géf' of JyRlRIS s SAE HohFislicaRE RE Gbtdih N-substituted
group of from3 carbon atons having a s@ggle ring

thiouree (B12), w@bbms@mqs ofrpreparatiop| kemows yeh persont skilied ingthg art “Should be
nor bornyl ). C3-C8-cycl oal kyl include cycl opentyl,
cycl ohexyl, norbonyl and the Iike. "Fbterocycloalkyl"
refers to a C3-C8-cycloal kyl group according to the
' |p|on above e mh

used.

Met

conS|st|ng of O S, N NR, R belng deflned as hydrogen
or methyl. Heterocycloal kyl include
pyrrolidine, pi peridi ne, piperazine, norpholine,
tetrahydroi urane, 6, 8-di oxa-3-azabicycl o[ 3. 2. 1] oct ane
and the like. "Acyl" refers to the group -C(O R where
R includes H, "d-Cr-alkyl", preferably "Cl-C6- al kyl"

" C2- C6-al kenyl ", "C2-C6-al kynyl ", "C3-C8-cycl oal kyl ",
"het erocycl oal kyl". ™Al koxy" refers to the group -OR
where R includes "d-Ce-al kyl" or "aryl" or
"hetero-aryl". Preferred al koxy groups include for

exanple, nethoxy, et hoxy, phenoxy and the like.
" Al koxycar bonyl" refers to the group - C(C»CR where R
|ncludes H "d Ce aIkyI or "aryl" or heteroaryl or

1 . n o I B T] Y N a
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hydr ogen, "G -C6-al kyl", "C2-C6-al kenyl ",
"C2- C6-al kynyl ", "C3-C8-cycl oal kyl "
w0 b@baesseycl oal kyl ", "aryl", "heteroaryl". PCT/EP2006/062602
"Am nosul fonyl" refers to a group -SO 2- NRR where each
R, R includes independently7hydrogen, "Ci-CB-aIkyI",
" C2- C6- aIkenyI", "C2- C6-al kynyl ", "C3-C8-cycl oal kyl "

Accordﬂig t§ EQ&MQr Ml process2 bdthy oundE‘ 6f Fifrﬁﬁ[aydtl) ocan be converted to altemative
teroalky 5 wher e FP , together with the
ompmrtds od effpr@tlbnﬂi CCTRHPYINgG tshét}bl%t rneer&pm@éwu techgigues well known by a
pm$mn olgt%gﬁornia 3- 8- nenbered heterocycl oal kyl ring.

Itu refers to groups substituted with froml

to 5 substituents sel ected fromthe group consisting

If the a&ve&%@nk ‘ Withetlc nﬁagh 315 b{%l%@i‘%@% to obtg‘:y%/orr}}/plo:mds according to

Formulﬁqii)eﬁrﬁﬁéry hecessaﬂahﬁ&ﬁfé&mtesm rﬂl‘ib syntl@d’ﬂsn@ﬁ Ud)rfl ds .of Formula (I),
‘ammoni unt', "am’'nocar bonyl ", "sulfinyl", "sulfan

[
suitablesgethodg of prem@mxlglowndqym)wson skdlq@d;g)t]@aq;rb ghwad bg used. In general
r n
v RISy LR g5 191 ffon e s
substmmemi efkesh nadémiesartdaupealthsready avmhabkk}eef mtermbthates necessary, again

i REGSLbFT e S SRR, e B 3 ot 1 € cion

deprofe@tidrs mefolsi e PRsIlp RIMRodiéHsk, @&t“PM}éc@ﬂgt@oaﬁd”d Gee Thigfhe Verlag
salts formed with inorganic aci ds { drochI0|

Stuttgget Hewhy aifko J984riaad.athepdoza . Lﬁiteeneaélil@ %ei’ﬁh pHorWets in “Protective
bs kg9 ts forned
Groul\?svi% h%rg%ég rﬁ‘h%%l ggllggﬂhér%gedg%e?i %d1§§1|? oxal i ¢ aci d,
tartaric acid, succinic acid, malic aCId fumaric
Compindy o i eireer B P, o R R i, pbRRE oy
tallizafidR m&meﬁﬁl@r&wnf ONhE apfrofhriatd apiveia e qylﬂhﬁadeﬁtﬁmﬂly acceptable acid
acid, and poly-galacturonic acid. Sajd npounds c

additign salisid ﬂsﬁoqwrmoeil@rfé&oaeuiai@r YRR GpRiaia g RFS%S&GQIS’E’ Apebe prepared in
a con%ﬁ‘ﬁ)ﬁélr}ﬁarﬂteﬁ ok %T(W% %}%‘é@‘{“ﬁ‘g RO Fres Iohdc! B8y b kAl Hitha suitable

speci fi cal quarternary anmmoni um
acid, eigtler nerert or hteafsmita’olﬁi solutiyr, &Rl theresulting salifisplasecheither By filtration or by

evapoa@cteél_ 6?&%@% &H’%ﬁr{?g so%fk%é’haﬁﬂ )}:%1; néﬁ& a&%epta[b&e Pase addition
salts @y be ollaifed Al dﬁ)dnabgblﬁrrﬁafnyf by eyatingalskiaHion of comp_ound of Formula (1)

het er ocycl oal kyl, and counterion, including .
with g ﬁw&biedéaseb%% ees 9lowty elaya\efé or mraewsetff Pﬁﬁ%ﬂ(&{-exchange
resin (FBAfYle3Yl fOnate, sul fonate, phosphate or carboxyl ate
(such as benzoate, succinate, acetate, glycolate,
naleate mal ate, iumarate, citrate, tartrate,
In theafggg\v@lgtﬂée PIEPRH gwgiatg(gl shalh ;l?g élih@g{itéd ’b& ipgans of some examples, which are
ive derivative"
mﬁCéHS ersxkgggﬁgh%ghnmﬁﬂgﬁgﬁﬁ?ghg%%haﬁﬁﬁﬁfstration to the
reCipient is capable of providing directly or
_zggnﬂgirectly, the activity di scl osed herein. The

The t 35 OB AlAnEOGRTRASAER RESGIYS Whi ch oy

PyBOPnd qiy@Rsghischey,y n%(tlﬁiﬁutﬁﬁhﬁi}{b)tlhlsphenbt h@lﬂnch)yv ke @tihydroxyboryl)-2-
thi 'op]];ﬁ%ggagbéxh 1%\,;8{21? gqmg(?séaﬁég{ig Igggpttga)rg; {rlﬁuei 3 d I)gaborolant&-yl)thlophene
r hat gt RenebloRRS escid P AH®ikh), C O Rclashid)4 Bhetlylthiazole

(BocBhQﬁg 5 ﬁ%gﬁ ﬁﬁgﬁphosphatOinOSigides 3- ki nase (P|3i<i)ﬂ{y

enzyne IS i nhi bited by the conmpounds of Fornula (1),

PI3K is unable to exert its enzymatic, biological

and/ or pharnmacol ogi cal effects. The conpounds of

Formula (1) according to the present invention are

therefore useful in the treatnent and prevention of

aut oi mmune di sorders and/or inflamuatory di seases,

cardi ovascul ar di seases, neurodegenerative di seases,

bacterial or viral infections, allergy, asthm,

pancreatitis nulti-organe failure kidney diseases

I 1
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C2- C6- al kenyl, C2-C6-al kynyl, C3-C8-cycl oal kyl,

het erocycl oal kyl, such as piperidin (e.g. 3-
why@eaxsgpt peri di n-1-yl sul fonyl, PCT/EP2006/062602

4- hydr oxypi peridin-1-yl sulfonyl,

4- met hoxypi peridin-1-yl sul Bgnyl,

4- nethylaninopiperidin [ -yl sul fonyl,

(AldnUE} Hﬂﬂa%af P@Mﬁ&tﬁ H1ign Mia)mméfﬁ&rﬁhﬂhl sréh{ﬁ%ng(mm{h) Pd(dppfHCL
f'ony plpera2|n erazin-1-
(Avooadcb)t (mylllm garbersse ;(Fi»k r ROAspium ;ﬂu0§3¢ f(ghb;a , copper acetate (Fluka),

a11y1a1§3rg‘jirﬂﬁf<' P gP%ﬁr?o:ﬁle gﬁl#%h&ﬁ&foﬁ (E10%) yér’ b%&ﬁ’b%lpgn&rﬂlqe (Aldrich), 3-

hydrogypliperite) , (Aﬂdr&:hd,l mxrancﬁnazmblMy@Ho [ZN 2saltmnt (Aldtich][ e.1gt-Dioxa-8-

azaspr[ré[4%q d%rgei( 8@&9&%' zhl %n?qxa%ui (@ﬁl?ﬁ?,iaﬁ%%{ﬁ?oms pentachloride (Aldrich),

hosphéRs Bkide HloRlSl@0aReh)) hy desdyRintiaé Kydro éilorfid (FRE). f ony|
P OSpgr oup SO2- RIRR @V\ﬁler el)%r yeacﬁ’@‘fR R %re [ ndep(Fend:Unt I y

sel ect ed from hydrogen al k

The HRLG, NMR \and ¥§ diaéad IPfQY#Wi) in @g et)gema eﬁyjﬁwcie l&?ow arc obtained as

follow¥d® et y&lﬁﬁé i@ﬁ&h)so %&ﬁnﬁyebﬂzﬁdl&w MeCN/H,0, 5 to
eterocycl teroaryl, heteroal kyl

100%c(|8tmmr)|,aha)yph>t Q&Q}éﬂ@ mm; Adasd spctral REJ:S(ITEXQAPI 150 EX (APCI and ESI),

Lo PRy P VB PN R RS BRE,

2- (d|nethylanrno)ethylanrno sulfonyl 2-
The phgtaeaivy YT potificesiohs my;berfoﬂnéch&éMyHBhC WhtetshPdepfiG 4000 System

equlpsgdl( {y&ﬂgphw:gﬁﬁ%gg{og%f?]@ oet l ) g&&? %(#@H]mrr}? (uspl'ltlof P(R)y rlng) or with

XTen%_ 2#? W&%?%WW?’ rri%?/? o @g mg)gonf;tiﬁ’la fpﬁﬂﬁeatlons are performed with a

gradiét (of MeINYH,@.08%) THA0 BHeaseinipraepatativn ydverse-phase HPLC are performed

with é’ %di &%ngﬁ%&%% @?ﬂl]@ﬁv{ %ﬂf{ l&lu@g Séﬂpﬁléﬂiﬂm ABZ+Plus (25 cm x
21.2 1@3‘1 @5 BhJOUW ldetelton@-BUGIR ahd 2ho nhetRWOZY alladh Kip to 50 mg). TLC

(e’g. 2-norpholin?-ylethyl am no sulfoqy
Analygisgis penfordicd-on-Mércle Pagbated 9 FsuplatasyPuri icatienstiyt flash chromatography

are pe%foﬁmgr? glx%é??c ?{%o?tm %’lggnaﬁ 5&%3%(4&&0 c’ or DClYI/M%OI{I m1xture>§|as cluents.

(e.g. IHtetrazol -5-ylam no sulfonyl) het er oal kyl ,
The mn@wahe clmnmstﬁr smerBmed agesingle médetmictvevane reaoge Ermryso S*hOptimiser
ﬁE Hy are attached, optionally forma
Om'e@P GPISHY het er ocycl oal kyl ring; R5 and R6 are
i ndependently selected fromH, C-C -alkyl,
Interfnédiate Bl @ i'atlo%fm '|oB -r4 ethvBLPShiaapk1-oNadetamide (Intermediate
subst 1 tuted G - gg-alkenyl, C2- C6- al kynyl
mﬁ@r%%é‘ é?w@((??%deris ng %P‘IIS its geonetrical
i soners, its optically active &orns as enanti oners,
di astereoners and its Pac ms, as well as
pharmaceutically acceptable 1£'s thereof In a
speci fic enbodi nent, the invention provides thiazole
derivatives of Fornmula (1) wherein RL is acetyl. In
anot her specific enbofjismiddiatee | nvention provi des
t hi azol e derivatives of Fornula (1) wherein R2 is )
To a pelutigr of T calannidred-magudibiazeled iy Mé mamok Heeg ningdyie¢ (100 ml) is
' -1-hj: I ehi | ygs1 of
adder%gl&go%ﬁﬁc(éﬁﬁ?eé@y@Z%5%&.&?2‘1#%(?&5? e ks Iegtﬂtéﬁ h eﬁé(ﬂls solution is
the invention provides thiazole derlvatlves of Fornula
(1) wherein R3 is the thienyl T2. In another specific
enbodi nent, the invention provides thiazole
derivatives of Fornmula (1) wherein R4 is a sul fonyl
group SO2-R. I n another specific enbodi nent, the
I nvention provides thiazole derivatives of Formula (1)
wherein R4 is an am nosul fonyl group SO2-NRR . In
anot her specific enbodi nent, the invention provides
t hi azol e derivatives of Formula (lI) wherein R5 and
R6are H In another preferred enbodlnent the conpounds

o a — o N a
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interaction of Src honology 2 (SH2) domain with
phosphot yr osi ne resi dues of other proteins) and a

W@ ad0al1y380T sub-unit of HOCkDa. Three catal yti c POT/EB2006/062602
(plOCCa, plIOb and pl1 O d) and five regul atory
i soforms (p85a, p85b, p55g, 3p55a and p50a) exist for
this class. Cass IB are stinulated by G protein bg

st1rrec§éttkh URdrSs Riin r&%r@&ﬂi@ﬁtérfsrﬁ)ﬁn@ W RUirAied add evaﬂfém&mth cold MeCN. A
haracterized menber of dass IBis Pl3K

first b@@h af fnterenediake hm isolatedrps whisetolfisohd €5.9718; Tlg_ mother liquors are
evapo a%&ij%%t <ﬁ£s¥>1 %4 %'té] mlhgy)me %ﬁﬁ& wWith t@o?ﬁ?ﬁgl? U?%zﬁ%%ﬁm solution

|SO orns, ar e aprOXIrrat
and daiodl o@étamSO&rAﬁadﬁbmubﬂn and cegmnanodf the Golvemts; thalresiRing solid is

suspe%f?gglib ﬁ/&q@%&‘sjf’rﬁtsé ialgg hgé%értq%? ‘lvegc%gf zkf%qqglgg a Sﬁ:](gm batch of Intermediate 1

as whﬁé! %h%h&’ (83 g%%;r YRSoves ;faem)fmhl Radicinid 79%aHe NMR (DMSO-ds,
U|tousl ressed, whi and are

mor e
3001\@7!;@ F.B%€s B ) EsHEH 1202 (h d ) oMrEBbp 3819% MélESI) 283.09. HPLC,
muscl e cells, nyocytes and endot hel i al
Rt2§yﬁéf&%g§gﬁaesebroeck et al, 1997, Trends Bi ochem ScL,
22(7), 267-72). Their expreSS|on m ght also be

: 4 eframe 0XJ Qiar

Xl)thismmaer%eqrrﬁerﬁﬁmMclmmlﬂgé—kﬁ:Hlaa@ ﬂtleb((p)(ms)
signalTing and are activated in response to a variety
of extra-cellular signals such as owt h factors,
mtogens, integrins (cegll-cell Patier act i ons) hornnnes,
cyt oki nes, viruses and ters and al so by
intra-cellular cross Pegul\aty on g& ot her signalling

mol ecul es (cross-talk, where the original signal can
activate sone parallel bdermediate2hat in a second step

Step]t " 4“%5-@7-} ‘?}Jt ?1t3(b ? c@?} ¥n '2'}11)9}3 l%ua Qlc%;bﬁﬁ)ﬁ’cn«%l&' ng

évent aSes, as S
5—(D1h)}’(b®glbaty&)sbﬂnémienmﬂlmyhc adsh O]sg;l’fn$2 uhyrol; n]oeq Y isldissolved in a mixture

of Etzbizl 8&2\'@? 111{51151\4}38?[[{3 glilS]# gﬁn?quclpip{%gz g for { ¢ he%c) df P%ded The reaction

m1xtu?é)i@%t1§&d NGt R 2PhBUe:- TOesHhp1ek: tHe re&i”ﬁféﬁpslbﬁieqmﬁdcﬁﬁis Rided (200 mg; 1.7
i nked via its phosphate grogf to diacyl glycerol . The
mmol; ﬁésqqt)cqnd Heanixgyrs afpsttrfedepﬂl% ditina} heuss.fWaler Pdrl k%zadded and the
€
ovo ARG Sy bt BESE S URE G ) Combind i
phaseE’tmlIdmsd axvelr MgS(phdiQphaf yﬁ@teeapowd \adifordieg Sa(|49_4 5 5—tetramethy1 1,3,2-

oA SLEE B TS S BESRID [P 0. W o

(DMSaL 300 VeHz) 311.88 Kk nyHY, I T3 @l /s 1. ¥aphaay gpso@ek =€3.8 &z, 1H), 13.12
2001, above Pls all reside in nmenbranes and are

(s, 1TH) MJESRt 833 HEL G R s Wsmin{puEyh 800%eles and | i pases. | n
vitro, PI3Ks phosphorylate the 3-hydroxyl group of the
inositol ring in three different substrates:

Step Zplmwlplﬂét(ﬂ,dyil,j mmedlyl-( Bj;dezwgyborolan-Z-yl)thzophene-Z—carboxylate

P

s Ghoasnarrayt et o B EyRRERRdc 2 bR 33 5 523 mmol;
1 eq. )ﬁﬁe &Eﬁﬂﬁéd\&g |N|1e@€ (wmlt)laﬁ@ tdlﬁﬂfneﬁlél mp). & (ﬂ'irﬁéi( higlkidy])divaomikthane solution

phosphat | I nosi to phos Pl
(785 Bl Bt IRl o) is 3OO TEpHB P pPIE Brskyrp i S hours at
t. To%ﬂ?@ﬂ@%ﬂeq'&{ch&? %Hrﬁéthﬁsfyg?:dz&n@tﬂmﬁbgmﬁfoﬁ (¢85 ed; #MB)18370 mmol; 3

Scheme A bel o P (Phosphati dyli nositol

3 nonophosphat e) Schenme A The preferred substrate for

Class | PDKs is PI(4,5)P2. Cass Il PIKs have a strong

prefererence for Ptdlns as substrate over PI(4)P and

Pl (4,5)P2. Cass Ill PDKs can only use Ptdlns as

substrate in vivo and are likely to be responsible for

the generation of nost PI(3)P in cells (Vanhaesebroeck

et al., 2001, above). The phosphoi nositides

intracellular signalling pathway begins with the

b|nd|ng of a S|gnall|ng nnlecule (extracellular

e L,
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mechani sm Pl 3Ks appear to be involved in a nunber of

aspects of | eukocyte activation. A p85-associ ated
wEb®ckessase activity has been shown to physi cabdTEP2006/062602

associate with the cytoplasnm c domai n of CD28, which

Is an inportant co-stinulatapy nolecule for the

activation of T-cells in response to antigen. These

eq.) 1secfdt1€d3 tASﬁe?B ‘l"loin's nke goﬂv@rsﬁcﬁﬁ% e&8ERc. BolvBfis Eﬂé%ﬂ%ﬁfr&t&l hrffthe resulting
nmber of genes i ncl uding interl eukin

solid arrecrrmt@ihmhm MeQH] affordingtIntermetiate 2 mp adte-ofk SOS!Id (1(152591& 77.5%).

1HN]\?§ onge %ﬁog\ﬁg{%&lfs%\? M‘itl%tﬂ’%rkr?gs’eﬁﬁézagwglg tH% tlH% 782(d, 7

= 3.8 He, i H). M @EST)1169.23. HPhAURt: i1 (83, mmyparétgt 9967%). cri ti cal
role for PD-kinase in T cell activation. Cellular
processes in which PDKs play an essential role include
suppressi on of apoptosis, reorgani zation of the actin
skeleton cardlac nyocyte oromﬁh gl ycogen synt hase
) vii2thig thyl-1.3-4hiazs aeetammide (1)
pr|n1ng and super oxi de,ganemnati on, and | eukocyte
m grati on and adhesi on %f ndot hel i al cells. PDKg has
been identified as a nediator, Qf G
bet a- ganma- dependent regul ati ofo JINK activity
wherein G beta-ganma are subunits of heterotrinmeric G
proteins. Recently, it has been described that PDKg
relays inflanmatory signals fhrough various i) -
coupl ed receptors (Laffargué et al, 2002, Immunity
N—(5—rbﬁoa}mdthsﬂrB3—)th1azod|-2r§t1)acctemtdealntelan¢rhsue 181300 fgu A9 srmol; 1 eq.), 5-

w25 Bl SRR 3 27 €9 L TMPEARTEALAS 058 2509

mmolk _Btqufdrél Shssﬁlgﬁf BQBMR)(‘VOf @bhI Ths mlgumwk [egasddowith ;rgg:rll, Pd(dpph)Cl>
viruses or, hornones for ex r et ,

(428 mg; Gap mmay0.05 £4.) 1y pldcq eyd g?dﬁ”‘i‘)r %%é&qdf% 931G\ Lh e solverts

arc cvaPétafdd ind ﬂ{é'c\‘ddél%ﬁ&uﬂ@mﬁ{p%n&gd ift TIHERT! 1Y fiftfatcD Zﬁ’&ﬁﬁlg Compound 6))
provi de val uable topls for deciphering i uncfions

as a hsawmh selntﬁtg%é mg'v%%)orﬁbé‘ﬂ‘ﬁ&s@MSQMO@Q M) \Mr%%@n?nﬂh 2.56 (s, 3H),

oy P I e

M(ESDM@.I@EE’L@RtOJWnﬁC(pﬁ@\ty @BS%D ngui sh anong the four
menbers of Class | Pl 3-kinases. LY 294002 Wbrt manni n
| C5oval ues of wortmanni n agai nst each of the various

Exa@1@§§N1g5£5§1ahyﬁﬁﬁﬁ%nw%%u-m-thﬁﬁyl?awagi-l 3-thfhz6D-31) G cetamide (2)
val uUes tor agal nst eac these
PD- ki nases are abqyt ﬂ @ mM (Fruman et al., 1998,
Ann. Rev. Biochem, 67, 1481-507), also 5-10 mM on CK2
protein ki nase and some $mhi bitory activity on
phosphol i pases. Wort manni n i %fgal nmet abol i te which
irreversibly inhibits PlI3Kta bi ndi ng
covalently to the catalytic donaln of this enzyne.
Inh|b|t|on of PI3K act|V|ty(zw wort manni n el imnates
subsequent ar response t the extr cel l ul ar

Step Qo> (et P ohionph danerRelc STl d > Bgce s
Anhygéog%‘h%gﬁes%ﬁ sufFX10]04 MR l0S78Mnbfd LW § EBH Bh N- Fﬂﬁe\t\fohhﬁtz-thlenyl) 4-

trvity in cells’of hemat'opoi etic |ineag
methyidr3-tma1d0&2+y§']ammﬂe,pﬁompoun¢ddhc(§9 efsg, ET| m;m¢leﬂ qqy)pe@ added to a

i o SHREES L D0 By Dl AREREP Bk 150

inflannatlon Based on studi es using wortmannin, there
is evidence that PI3-kinase iunction is also required
for sone aspects of |eukocyte signaling through

G protein coupled receptors {Thelen et al., 1994).
Morever, it has been shown that wortmannin and
LY294002 bl ock neutrophil mgration and superoxi de

rel ease. However, in as much as these conpounds do not
di stingui sh anong the various isoforns of PI3K, it
remai ns uncl ear which particular PI3K isoformor
|soforns are |nvolved in these phenonena Sone results

L 1 1. i ~ Nl " -,
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Anot her enbodi ment of the present invention provides

chem cal conpounds which are able to nodul at e,
wes@eatabty inhibit the activity or function oOPCT/EP2006/062602

phosphoi nosi ti de- 3-ki nases, PI3Ks in disease states in

manmmal s, especially in humaas. Anot her enbodi nent of

the present invention provides a new category of

in ﬁ'ngi“[‘hg Aachi® H‘éﬁﬁf&d e of/é}fughh Tht heR{ufER tlRfed and rinced with
and/or i seases nedi ated sel ected from aut o-i mrun

anhydrovis| Hitrand DM sffirdiag S\- (%éiﬁmdb'élmlm)n@t@éla?sﬁgenyl}4-methy1-1 3-
r e [
th1azo|i]§ eﬁ?eet%ﬁgﬁ ‘Qﬂ[u]cﬂ Qs %'s&f) Erﬁﬁ‘[ nexkt) %ﬁ%r é'g?zlgtit ialgf,"ihé{' ﬁtﬁlﬁcatlon (573 mg,
qumnmmhey or gane fallure kldney dlseases, pl at el et
aggregation, cancer, transplantation, spermnotility,
erythrocyte deficiency, graft rejection, lung
Step 2: - Ht{ﬁﬁ’allﬂ%ﬁbjn%tﬁjﬂﬂ}%z&%ﬁ%eﬁ?dl I3SEREHIL Lyl)acetamide (2)
condi ti ons. Anot her "embodi nent t he present

N-(5-{ nl@En{alslimprancdet-ZathirayH otimegy - ﬁethta?@a?rﬁéwtaawéﬂ orobtained  in
Step PREAKBiAN nab%(/e ggeb% 9SRhEE 154, 1 CdRBNe 14 ATHHGH McOH. NaBH,
|sor ?s, cardrovascul ar di seases,
(71 nnglﬂ)rlﬂdtagleilelr at) s addkds dfide pisg nighic & eedoal ﬁainnbmbﬁl‘daBm (7.1 mg; 0.19
al | a cr i ti.s
NPT T T ———
@ mlﬁﬂﬁlrtﬁél 81v&ls are RDA@hiratbd. M GRbaABHAL Brhclcﬁfﬁﬁﬂr\mtmﬁtll l1Ntaad is washed

t hrocyte deficienc raft rejection,
with A Ef Jtég th 1Pﬁt"‘6‘hy1¥ %ﬁl‘g@aﬁg t@n@str%ﬁ@ﬁpg 1S extracted with AcOEt.

&)%‘ﬂglll nic! B Qb Gré "E?J?g' VB ma %‘ﬁg:hné{ﬁg{e' HheRIdO¥Ad 8Sncentrated,
I azo erivaiives For mul ( ) Wwherein
affordRiy ﬁnnip&mda(ﬂ)s aglaf prasge solidt (34.1dug;42%) H@ﬂu& PNV BO- d6, 300 MHz) &

e T Ty T

12.130Rg L HRMEEST): 1306 A0 OMNE@S TR 509,04 TEPILC, RehB:82 M (Pukion 80.6%).
provi des a use of a compound accordlng to Formula (1)
for the preparation of a pharmaceutical conposition

Exanipié 310855 20hTaN ] ﬂ-ﬁﬂﬁ-ﬁtﬂiﬂoﬂmyl}acetamide 3)
- sorders, cardilovascul ar

di seases, neurodegen atN.v Ndlsorders bacterial and
viral infections, allergy, ﬁfhna pancreatitis,

mul ti - or gane failure |dn%y di seases, pl atel et
aggregation, cancer, transpl tion, spermnotility,
erythrocyte deficiency, graf ' @Hion, | ung

injuries, respiratory diseases and ischem c conditions
nd other diseases and di sorggrs associated with the

hosphoi nosi ti de- 3- ki nases, Pl 3Ks, conprising Pl3K
N5-iniprgy! 2 et frarelih dckhimenk -y lasstamiden sy (e biined as

descridBa’ HBCE Yo 5 Ctﬂé BRUPRARL! ?Ne cff) 1% rdl%oﬂ;%daﬁl M@t (8NG1)2and sodium

conmpound ‘according to For
borolwﬂadm@c@mg, 60 ymak; defmf)albladd@hmrﬂee |0ne mghu @ngecend fraction of NaBH,4

|ent hereof .. In a er. e
0.1 7RO 50 el T 3RRE B Blog Bt Wpteg faddd to quench
the reacticfne(n il ahd MiNsalveits afcdeincatlagd! Agudou® phadu tindutfalized, with HC1 IN
i nfl amrat ory di sorders, | sease

and U 9B AR DoEied RO S GO et (G s are dred over
magnbﬁﬁﬁ%hlfﬁ’c@ Sﬁlt&é& %&Uonc@tﬁféﬂé'&a af By @@rhb&hﬁ G 4d efafigSolid (19.4

ure ki dney seases, platelet aggregation,
mg; 76%(¢)cé{NMRc ﬂhMﬁDadﬂ) aila(s, dpe?-A¥ (uBH).i4: @1 de 6D D551 (1, T =6

deficiency, graft rejection, lung injuries,
respiratory di seases and ischem c conditions nd other
di seases and di sorders associated with the
phosphoi nosi ti de- 3- ki nases, PlI3Ks. The net hod
conprises adm ni stering a conpound according to
Forrmula (I). In another enbodi ment, the invention
provi des a nmethod of synthesis of a conpound accordi ng
to Fornmula (1). In another enbodinment, the invention
provi des conpounds according to Formula (P2). Detailed
descrlptlon of the |nvent|on The follomnng paragraphs

o s o "

e o o,
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di hydr oj benzof uryl, isobenzoiuryl, benzothienyl,
benzotriazol yl, isobenzothienyl, indolyl, isoindolyl,
w@bkboonesshyl , benzi m dazol yl, imdazo[l, 2-a] pyrPcyEP2006/062602
benzot hi azol yl , benzoxa-zolyl, quinolizinyl,
qui nazol i nyl, pthal azi nyl, q@inoxalinyl, cinnolinyl,
napt hyri di nyl, pyrido[3,4- b]pyridyl,
Hz, 1R).'6. %O{d%l Pkays iidy) ¢ 9%{ UdQB% 13z k]]PB)’IZ 09 (br sqtuHmeESI) 267.15;
I Soqui ho tefrazoly - tetrahydrqu|no
M (ESDSZG??@ &Lﬂaﬁydr%lﬁm@ml%l%burl nyl, pteridinyl,
carbazol yl, xanthenyl or benzoquinolyl. "C-C -aIkyI
heteroaryl"” refers to heteroaryl groups having a Ct-C
&:\3-[2s(albéetiviaimifo)4 -ni etiey 1118 -t azob Skl thiophere-2-0air ol eic acid (4)
l'ike. "Heteroaryl d-C -alkyl" refers to d-Co-al kyl
groups havi ng a heteroar ubstituent, including
furyl methyl and the like. s~C2-C6-al kenyl" refers to
al kenyl groups preferably havinitg from2 to 6 carbon
atons and having at least 1 o ites of al kenyl
unsaturation. Preferabl e al kenyl ogroups incl ude
et henyl (- CH=CH2), n-2-pro?enyl (allyl, -CH2CH=CH2)
and the Iike."C2-CB-aIkenyI‘erI refers to an aryl
groups having a C2-C6-al kenyl substituent, including
vi nyl phenyl and the |ike. "Aryl C2-C6- alkenyl refers
N—(S-mdoé -1@2thyiel, éitlluew}ﬂ )Q)agexp@ldqamtwgnedilafsrly(SSQ ot Qumiol; 1 eq.), 5-
(dihy: %rgm Udl fg t]ﬁ eca\l%(%xgilﬁe E? 3'111%61 95 (96 ”laécf< '&Qlum carbonate

ers r oups
(1397(3’2n@4z£|9kmmpl 22@9q)t]m{dppf)¢lm<(57mlmg ()1081yﬂquy 0104|aqy)l are put in a

i Sk et B SR o SaBLEED, T St i i s

with ér 6n h!ﬁ’d ﬁgleﬁbéﬂ'lﬂlﬂ&yinldfb\ﬁé/\}e R/06n €10 miLat 150°C. It is filtered through a
refers to al kynyl groups preferably

paperhﬁitqr,n@lhftmb m1 H@l éNcsoleion d0onY anddhp Agsirrg producs 48 fextracted with
EtOAll, 801%%&1?(?] % z@\éﬂ%ldrlllé@ ?WOF ﬁiter@ﬁ %ﬁ? Ha%%_azégéz‘&é/ Erude product

is punmd uyrpeeparme Hm:e: eﬂem;ng (hahpqulnﬂ (4)@‘5 mlste{odif @lid {125 mgE2.7%). 'H

nnSERRISA £ 910 Ll g @, 2500, 8T % 81w

12.301(%, "lmﬁ (3919?% s mQ{)bM'(FJsl) 28131@‘551,)(:183611{!9& R0 QL. 34d8in (purity: 99.9%).
cyc openty cycl ohexyl nor bornyl and the |ike.

"Het er ocycl oal kyl " refers to a Cr Cg- cycl oal kyl group
according to the definition above, in which up to 3
carbon atons are replaced by heteroatons chosen from
the group consisting of O S, NR R being defined as
hydrogen or nethyl. Heterocycl oal kyl i nclude
pyrrolidine, piperidine, piperazine, norpholine,
tetrahydroiurane and the like. "G -C -al kyl
cycloal kyl" refers to C3-C8-cycl oal kyl groups having a
d- Co- al kyl substltuent i ncl udi ng et hyl cycl opentyl

S 4lrhdifiy1-3- hlﬁlﬂn-4

-Cy y
acamnndéﬁﬂ|ng 3-cycl opentyl propyl and the like. "d-C

-al kyl heterocycl oal kyl" refers to heterocycl oal kyl
groups having a Ct-C -al kyl substituent, including
1- met hyl pi perazi ne and the |ike. "Heterocycl oal kyl
Ct-Co-al kyl" refers to CC 6-al kyl groups having a
het er ocycl oal kyl substituent, including 4-nethyl

pi peridyl and the like. "Carboxy" refers to the group
-C(OOH "Carboxy &C -alkyl" refers to Ct-C -al kyl
groups havi ng an carboxy substituent, including 2-
carboxyethyl and the like."Acyl" refers to the group
-C(OR where Rincludes H, preferably "d-Ce-al kyl"

"aryl", "heteroaryl", "C3-C8-cycloal kyl",

"het erocycl oal kyl", "aryl Q Ce-alkyl", "heteroaryl Cl-
C6-al kyl ", "C3-C8-cycl oal kyl CI-CB-aIkyI" or
“heterocycl oal kyl d-Ce-alkyl". "Acyl CG-C -alkyl" to

G-C -alkyl groups haV|ng an acyl substituent,
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hydrogen or C -C -al kyl or aryl or heteroaryl or "aryl

a-C-alkyl" or "heteroaryl Ct-C -alkyl"™, including
woOk@aarsgh7 f or mam de. " Ami nocar bonyl refers to BETEP2006/062602

-al kyl groups having an am nocar bonyl substituent,

i ncl udi ng 2-(di met hyl am nocagbonyl ) et hyl, N-ethyl

acetam de, N, N-Di ethyl-acetam de and the |ike.

"Acyl am no" refers to thejgnoup - NRC(O)R' wher e each

R R is mdependentlyoﬁydr(o n, "Cl- C6-alkyl"

" C2- C6- al kenyl " C2- C6- al r?y | ", "C3-C8- cycl oal kyl "
"het erocycl oal kyI “aryl™, "héteroar yI "aryl
d- Ce-al kyl " or het eroaryl 'Ot ~Ceval kyl", "aryl
C2- C6- al kenyl ", "heteroaryl C2- C&jl kenyl , "aryl
C2- C6- al kynyl ", "heteroar yI al kynyl "
"cycl oal kyl d-Ce-al kyl", "heter ocycl oal kyI
d- Ce-al kyl". "Acylam no d-Cnral kyl" refers to C-C
-al kyl groups having an acyF m no substituent,

5-[2- (Aneﬂyladihrrr@)—@m(aﬂwbp,Bahiykdfﬁ-yidi)liepmde-?acmibdﬂyécI idcsl, Compound (4)

obtamﬁg a}s_zdesc%be afg)%:(z?s]gfe g)e fghol: T %5(:‘ s’\slnl?lglgq:ev*ﬁﬁgjl e IiLyBOP (66.4

mg; 0. Fniakl2l Be Ry, DIEA;:(e @51@1!; IOMUYIhmol zceq Land mxm@nlhey 0.02 ml; 0.26
heterocycloalkyl ", "heteroaryl, "

mmoly 3cgq. bp@ jaddeg, suqq@slsg(p]daylihp @aqt:g)narnp&pne isn %Wfi at room temperature

ovem.grt C’ﬁle %BKJ@M Iarev ev; E&Et%& aad thg@ 1%&'{1k’?ﬁﬁ/llesultlné‘ﬁﬂéhpltate is filtered,

teroaryl C2- Oq al s
affordimglebmwtkyzll (SIJaSO@JlaWI@plld ¢ mﬁ@%bcﬂ&ﬂm é@MSO d’) § 2.14 (s, 3H), 2.43

o 1 E55 3 PP LR 2B T 4 LIR30
(ESI)O3H(]'05I:1M+(E'SI§ G5m08. HPchembenednl@mrey aybpal kyl ring.
‘Ueido &-C -alkyl” refers to Ct-C -alkyl groups

refers to the group NRC( )(R vvhere each R R is
| ndependent |y hydr ogen,%=C1-NC5- al kyl "
" C2- C6- al kenyl ", " CZ C6- aﬂWn ", "C3- Cs- cycl oal kyl ",
"het er ocycl oal kyI ", taryl” S>h ] roaryl ", "C-Ce-al kyl
aryl" or "heteroaryl G ~06-al k , "aryl
C2- C6- al kenyl ", "heteroaryl C2-C6-al kenyl", "aryl
C2- C6- al kynyl ", "heteroaryl (62- C6- al kynyl ",
"cycl oal kyl G -C6-al kyl", "heterocycl oal kyl
N-(5-ibdCet-mbthyl-1 3-tﬁ1&dmeyl)arcetﬁm® Toterimedipte 0 p(2- JRRO9whmok 1 eq.) and

Pd(dpgﬁﬂ?za@ s DT BRRERD 0.2, e dsayed A BMEY s mb. 2-

Tribu 1fth#6phen ELEBOR; Y$ 44 nﬁﬁol ay1ol @) isyddded OThe reaction mixture is
¢ et glr@%?th e@ " and where R and R, together with

flushedhwitlh prged geér heatmttlé)o‘\’/% fash3Splvpnts age pyapResied ang the crude mixture
RO Q. FoABIRSAR QREEERLSRN hpt combis
and camacted wish FOAC i(2x60mhl). Combindd n@aﬁw(phpgers rip washiedywijh brine and dried

over ﬁ%\ég 3 %f tgl\?%)orai,tmég @E%uﬁ%?@théggéﬁ rﬁﬁu&lﬁ pulrliﬁlecy %lyypreparative
HPLC rbdﬁmﬁg emx{pysund (@ersabﬂﬁ;etoff 96wdei~ @emaé qual 5%) 91{ NMIR (DMSO-d°) &

216 SR PRYDIBRI T (8, L BNt Hotd B b 2600, Vb Hgg 1. 7.60 (dd,

the nitrogen atomto which they are attached, can
optionally forma 3-8-nenbered heterocycl oal kyI ring.
"Ammoni um G - C6-al kyl " refers to CrC -al kyl groups
havi ng an ammoni um substi tuent, including

1-ethyl pyrrolidiniumand the |ike. "Hal ogen" refers to
fluoro, chloro, bronp and i odo atons."Sul fonyl oxy"
refers to a group -0OSO 2-R wherein Ris selected from

H "d-C -alkyl", "Cl-C6- al kyl" substituted with

hal ogens, e.g., an -0SO 2-CF3 group, "C2-C6-al kenyl™

"C2-CB-aIkynyI", "C3-CB-cycIoaIkyI",
heterocycloalkyl "aryl", "heteroaryl", "aryl

Ct - Ce- aI kyI or heteroaryl C -Ce- aI kyI "aryl

NN NS o T on o, NN NS s
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"Sul fanyl d-Ce-alkyl" refers to d-Cs-al kyl groups
havi ng a sul fanyl substituent, including 2-

w@ edoasibssot f anyl ) et hyl and the |ike. "Sulfonyl areTaP2006/062602
refers to a group -NRSO 2-R where each R R includes
independently hydrogen, "Ct4£9-alky|",

" C2- C6-al kenyl ", "C2-C6-al kynyl "
= 1,163 3Cﬁzcl/l‘q 01@' 1|9yd JHBIQMQEQEyQﬁP@i kMF%asn any0i, HPLC, Re: 3.01 min
"het'er oar yI'™" - Ce- al’ky et’er oaryl
(purityt-98e-a). ky| " aryl C2 C6- al kenyl "het eroaryl
C2 C6 alken | ", "aryl C2 C6- al k nyI heteroarzl

: (d+h drox PP €% )¢ . 1

(ﬁerycloalkyl d- Ce- aIkyI Sulfonylanlno G-C
refers to &-C - aIkyI groups having a

sul f onyl am no substltuenﬁ Nncludlng
2- (ethylsulfonylan1no é{ the |ike.
" Am nosul fonyl " refers roup -SO 2-NRR where
each R, R includes independ y hydr ogen,

1 acet

"Ct-Ce-al kyl", "C2-C6-al kenylX - C6- aIkynyI
"C3-C8-cycloal kyl", "heterocyclog| kyl", "aryl"
"heteroaryl™, "aryl d-Ce-alkyl" {or "heteroaryl

d- Ce-al kyl", "aryl C2- CB-aIkengléj "het er oaryl
C2- C6- al kenyl ", ™"aryl C2-C6-alky , "heteroaryl
C2-CB-aIkynyI", "cycl oal kyl d-CB-a kyl ",

"het erocycl oal kyl d- Ce-al ky(7). Aninosulfonyl a-C

5-[2- (é%%&&nm{)-eé{] nyt gg%m\aagl-ﬁyll](%wgg L*-ﬁéarg oxylic ac?cp Compound (4) (50

mg; 02 8(1EMel; qfw)y isPdTbsoRe lid TR (BehhYPyBOR (1382 hpk®27 mmol; 1.50 eq.), 4-

"Substituted or unsubstituted®: "Unl ess ot herw se

hydroxppiperidinenGa. Toye:r he merld ¢4 bandPIEAD.G6l: QASdamol 2 eq.) are added
succe%%% L’}ﬁéf{@&qﬁgf# 31?;,(,&1?(9 Léestlﬁ%tl a? Yon¥ Eéﬂgﬁ? tulje'féle% W8l e solvents are

eteroaryl”
evapotdted andothy ctuda lpkgdutt istsuspegde(dupst ﬁimmcbmil Wzyshexiaseveral times with

tituted wt roml to 5 tit 6
MeCN, iRriiag cg> @ &i;sqs owm Sofid aébzs gﬁ%l HSI\GIWWSO d% & 1.30-
1.45 (nCZZIQG‘lablﬂeSB/{m,, 2H)<;2 19 G, amsmm (s, 3H¢yms;abk3(fn 2H), 3.75 (m, 1H),
er ocycl oal d- Ce- aIk | kyl
585431 BP o RS0 (4 Gy 18 JA AP Y 11D S G /5] & 1), 1218
| I n 0
(brs, 'Tﬁwf[ggyﬁ 2 J?W ﬁSI‘;“%@‘Tg m%b% Eg}mm (REY:'97.9%).
alkoxycarbonyl "ar I"l cqrbanate

‘ halogen carboxy trlhalonethyl
Xnﬂﬁ%%&#&ﬁgiydrox nercapto nitro, and the I|ike.

"Substituted” refers to g S substituted with from1
to 5 substituents sel df#P t he group consisting

urelqo

1.3-thiazol-2-

of "G -Ce-alkyl", "C2-C6-als , "C2-C6-al kynyl ",
"cycl oal kyl ", "heterocycl oal k\gd-g, "Ct-Ce-al kyl aryl™,
"d-Ce-al kyl heteroaryl™, "d- kyg cycloal kyl ",

"d- Ce-al kyl heterocycl oal kyl",~ amfi no",

"am nosul fonyl ", "ammoni unt, "acyN.am no", "am no
carbonyl ", "aryl", "heteroaryl", shlfinyl",

"sul fonyl™, "al koxy", "al KOXyH® nyl", "carbamate",
"sul fanyl", "hal ogen", trihal onethyl, cyano, hydroxy,

mercapto, nitro, and the |ikg "Pharmaceutically
acceptabl e salts or conpl exes" refers to salts or

conpl exes of the bel owi dentified conmpounds of Fornul a
(1) that retain the desired biological activity.
Exanpl es of such salts include, but are not restricted
to acid addition salts forned with inorganic acids
(e.g., hydrochloric acid, hydrobrom c acid, sulfuric
acid, phosphoric acid, nitric acid, and the Iike), and
salts formed with organi c acids such as acetic acid,
oxalic acid, tartaric acid, succinic acid, malic acid,
fumaric acid, maleic acid, ascorbic acid, benzoic
acid tannlc aC|d pannlc aC|d alginic acid,

L
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The conpounds according to Fornula (1) are suitable
for the nodul ation, notably the inhibition of the
w@edoou2s8y7 of phosphat oi nosi ti des 3- ki nases (Pl B&)/EP1006/062602
is therefore believed that the conpounds of the
present invention are also particularly useful for the
treatnment and/or prevention of disorders, which are
5-[2- (K%&Slﬁhﬁtgo by mBEhFEE, B-tﬁﬁidllwit%bﬂen@ﬁ&r@ox@ﬁg/ %1&3 | 3(Pforﬂpound @
Sal d treatnent i nvol ves t dul ati on - notab ﬁF
obtairicd [#s tsicsdribrd @bovech@0dmein0.1¢ gumek ilovd.), ipfisseleed in THE (8 ml). PyBOP

B e o e

Formu
(0.05101 _&).Zﬂﬂiﬁﬁbln& ndq. )Oﬁret dided secessively)VER! feactiqnr musitdiesis stirred at room

thi azpol e deriy s of Fornul a
tompeEi b st Tt JuTe o ayberriet e b brode s pisbended in
MeCI§ Uisdred Hﬁ& %a@@deiﬁéray kime® R¥IHONRIONY aFloREAg Uéhﬁ)@und (8) as white-off
cycloalk tlonaII substituted heterocycl oal

(35.6 izl 621 i 5Ot d ¥l 88-1ay(m, 2H)ic)-ofttil 19§ (@e&lw 14F€2 3H), 2.42
d I t
R R o R e s R i S
Hz, 1TH2-TB @, ieny B B dHpl.3d0d 1 =y3§ulﬂatllH)utb¢|8 (br s, 1H). M (ESI): 364.12;
+ - C6- al l - I S. sel ect omthe follown

M (Eéﬁi %qg‘%%pgt%%f‘ IHEARUAY g‘ﬂ?o;égt ed fromH opt igonal |y
substituted G -C -al kyl, including optionally
substltutedsantnovc _C” aIkyI such gs atl tantno

-1,3-thiazol-2-

uacgélgg%x(y* m no met hyl and cyano; optl onal |y substi t ut ed
—C0- al kenyl ; optionally substituted C2- C6-al kynyl ;
optionally substi t ut ed al koxycar bon@H i ncl udi ng
acetyl; optionally substituted gETﬁ@nyl, i ncl udi ng
optlonally substitute g} eyocy sul fonyl such as
optionally substitu eg pi/peki did sglfonyl (e.qg.
(3- hydroxyplperldln [ -y oyl ?
hydr oxypi peri din-1-yl)sSul fonyl j5= op |onaIIy
substi tuted norpholin sulfonyl (nof holin-4-yl
sul fonyl) and optionally su ituted
8- (I, 4- D oxa- 8-azaspiro[ 4. 5] decane) sul f onyl
optionally substituted am no sul fonyl (e.qg.
(2- hydroxyethyl)antno sul fonyl, allylam no sul fonyl,

Step 461 ?{:ﬁl](&f: az%%})%‘gy%@yq PP %{}yc?zg? k ﬂ']éhs 0 k’fé;z% Egéy%ty‘?gl}?or‘zde
N—[4—ﬁl@[tﬁ05§(124tlﬁerﬁsﬂ)'—d,3&h1h¥dl ﬁﬂ]&étaﬁlﬂiegCoﬁ@bth@W) (500aeg; @.10 mmol; 1 eq.)

s i PN T B S S A 00! L0t aci

(0.70 %Mbslb'@ Yhad); Bi &Ff &gédi‘\?edqy]ﬁ@lo]y@o(rﬁ}) Qs aéded dropwise over 15 min. The
hydr oxyp |per| 1-yl carbonyl

solutign hwshrrm ;pptkplétrw sttrrcdl L5ymingtes BbeR. Phosrbors pemachipride (873.7 mg; 420

d I
ool 3SGDSHEGRPRSE L RGPS PP SRS St
The regqetibo nkthite is sirsdd fori2 ediliGandhoatslay roodm @ngpetaniradeis pomssd on ice and

RTINS
aﬂ‘orcﬁﬁ’g BH2-( K:;lﬁt-inofl& rﬁéﬁ@lﬂ@%ﬁ@ﬂ]ﬂu@ﬂﬁﬁ@k%mf&ﬁ ghlotide as yellow

eof her enbodlnent of the present invention,

solid (Gﬁ@ mgt\ﬁ’@?fft)tMr(E&)o%%lﬁsM WA 98er i vati ves of Formul a

(1) wherein RL is optionally substituted acyl. Another

enbodi nent of the present invention provides thiazole

derivatives of Fornmula (1) wherein R2 is nethyl.

Anot her enbodi nent of the present invention provides

t hi azol e derivatives of Forrmula (I) wherein R3 is a

thienyl TI. Another enbodi nent of the present

I nvention provides thiazole derivatives of Formula (1)

wherein R3 is a thienyl T2. Another enbodi nent of the

present invention provides thiazole derivatives of

Formula (1) wherein R4 is selected fromH, optionally

substituted Ct-C -aIkyI optlonally substltuted C2- C6-

L T Y 1
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In still a further enbodi nent according to the
i nvention, the conpounds of Fornula (I) are useful for
wo b@etizssat nent and/ or prophyl axi s of erythr ocyP@I/EP2006/062602
defici ency such as an anaem a, including haenolytic
anaem a, aplastic anaem a amd pure red cell anaem a.ln
still another enbodi nent according to the invention,
Step Zt" e scauRs. W%ﬁp#%ﬁﬂy?sdlfo)ryl?-@%h 1asrh Ul m bRy ﬁﬁuazol—Z—yl)
reat ment and/or prophylaxis of chronhic obstructive
acaamukﬁﬁhary di sease, anaphyl actic shock fibrosis,
S r r .
>12- (géegﬂdl'nllg con(s]!1 ﬁllgﬁnguﬂoisgﬁgﬁl§()aprhgﬁ%? ule,f?%& ' %gtg cPrgpared in Step 1
(110 mg;g@ eg atmo:lm @g), iv dissalned BKBCM (91]0 rrr])sit—l[ﬁ'droxyplperldme (66.1 mg; 0.65

mmolt 5@}&1 %ﬁ@éﬁé@/ Q 9 %Jirsglg :ﬁ% )Iﬁ%«% h efiggﬁgr one Iﬁ)%rn G6E solvents are

evapopcﬁéd R cAlde PRORRPI¥BIIsSERCR @5 DCM 9Ad Gasked vﬁﬁﬂN&@Ilﬁturated solution,
chronic bacterial and viral infections, sepsi

waer tang risisH arveraM eS8 4Rer evaperation obthe slvswisy Qoalpge%(%slﬁ gbtained as

| 0 | (0]
iSRS HEBY Sy RSSO S01801 4 BERE 17435 .
1.46- 6 em,SIH))| uag (saBHWébﬂsl (om LR B4 (spBH), 227273 (oer2H), 3.20 (m, 1H), 3.37

(. 1T RRLEE Vs 51 SHRLPE(d o o i a7 a7 derl Va6 o 12 6rs,

1H). MGESH 400 R Gos1A02.10! MPLCORPRI9BinkiE (Hutity SIoeyof
reacting a conpound of Fornul a (Pl) with a derivative
of Formula (P2) in presence of palladi um conpl exes,
such as Pd(PPh3) 4,
[1,r-Dbis(di phenyl phosphi no)ferrocene]pal |l adi un(lI1)
chIorrde (Pd(dppr) a2, PdCIZ(PPh3)2 Pd(OAc)Z and a
b P, mh ;

i S-thiazol-2-

anugmmﬁﬂhgo)tuted Cl- C aIkyI groups for boronlc ester

erivatives and wherein the group -B(OR7)2 can
optionally forma heterocycle h as boronic acid
pi nacol ester. In a further enbodi nent according to
the invention, is provided a coppoind according to

Formul a (P2) which is Methyl
5-(4,4,5,5-tetranetE¥i%Lu%, -dlgxdﬁorolan 2-yl )t hiophe
ne-2- carboxylate. Mn otger ~f@ent according to
the invention, is provﬂﬂed ap es@ for the
preparation of thiazole derivative according to
Formula (1), conprising the(18ep of reacting a

5 -[2-@%%5102-%§?etﬁ¥]1r9$ glsléezr?c e-yyﬁmg%l%fle-g[&uﬁ&% n%?dé‘l)((ig,sglfegare% as in Step

1 of E&H@Qd@hﬁ%g, 0.33 mmol; 1 eq.), is dissolved in DCM (10 ml). 4-Hydroxypiperidine

(66. 1g}g, @h@@ﬁlg}; S%L;B&ig?d ?ﬁéj@@ e ] pal | a%gg'*%gﬂe hour, the

solveﬁtE?’Qre (elvﬁpdm% eThe EudB YprbducBris Ql'issd)lvéﬁ‘% IﬁtMSaﬁﬂ?‘b\’&!(ﬁf:dW?Vlth NH4CI

butyl.” The thiazol e derivatives exenplified in this
saturatmmimtmn watey apé dpied puereMeBPond Resayiapgratigrapf dig|selvents, Compound
t I o/ Ol
a0 §iFAIETRARLLA BT R 3o 01l SMRGTRRS e o T R85 (. 20,
1.72-1 95)|(ma|2H91r2 pt &, eH),eﬁ4e>($ge§rH)n9180al 92c@md2H), 8r1$-3.30 ém, 2H), 3.59 (m,

0, E8F 54,223 SR 24 6544 B B il 2SS0, 1218 e, 1)

M (ESH U009 WE (B8 482 30. WPLOSERE2 85 i @L@wemw/g e st at ed.

Cptlnun1react|on condi ti ons may vary with t

particul ar reactants or solvents used, but such

condi tions can be determ ned by the person skilled in
the art, using routine optimsation procedures. Wen
enpl oyed as pharnaceuticals, the conmpounds of the
present invention are typically admnistered in the
formof a pharnmaceutical conposition. Hence,

phar maceuti cal conpositions conprising a conmpound of
Forrmula (T) and a pharnmaceutically acceptable carrier,
dlluent or excrplent therefore are also mnthln the

o Y a1 e
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t herapeutic effect, in association with a suitable
phar maceuti cal excipient. Typical unit dosage forns
w0 nabaessopr ef i | | ed, prenmeasured anpoul es or SyPCTEER®0©062602
the liquid compositions or pills, tablets, capsules or
the like in the case of sol iugd conmpositions. In such
conpositions, the thiazole derivative is usually a
m nor conponent (from about 0.1 to about 50% by wei ght
or preferably fron1about lto about ﬁO@bb wei ght)

lau:%guﬁ Qp SS|ng alds helpful for forn1ng t he deS|red
XJ——gosrné orm Liquid forms suitable for oral
adm ni stration may include a suitabl @Hqueous or
nonaqueous vehicletggth Nauf fers uspendi ng and

di spensi ng agents,q | ofjany s, sthgors and the |ike.
Solid forms may includ e sfor{eyAnmi®, any of the
fol |l owi ng |ngred|ents or co unds of a simlar
nature: a binder such as n1crocrystalllne cel | ul ose,
gum tragacanth or gel atine; Ly exci pi ent such as
starch or | actose, a disintegrating agent such as
52 (@é@yla}hﬁlomlrﬂethﬁrll 30I£Ao)- S@n]ﬂﬁqnfen@namfmyl &hlowide, grépdred as in Step

gnesi um st ear at e; glidant_such as

1 of ]%X@mplﬂ %Ié]r 1031F1&| Q3h manel; kicad is &1%9@%4 EnPhYhEONDs Fbgnojamine (39.9

g; 065w, ?'é% J2h& Ii‘ﬁEAn(O 1qr mf § IPHRHIINY cRIAR addé@NARST one hour, the
pepper-mn nmet hyl sal |cylate or orange flavorin

solventm Jaee;teatpoeat@bn"ﬂwspmd@ pgoduce ig ﬁps@md yn Mél\édandp@'ﬁsheg with NH4Cl
satura%egi{ §0E151a0§|r W f’ ! %hd | nj eé%l érq}%ggf)zé%]ﬁezr é{o%at?olﬁf oiI t%{a %glventf Compound
11) @smaﬁe& @s WamJofm,eﬁd (36enighBessh|'H NER ([DMBO&E) 8D.15 (s, 3H), 2.43 (s,

la (L).in such co | IS, typ I
3H), %%hﬁ%’r?éih“ﬂ (@adiher G Cap b Db 683 b afh B9t . /=45
I h isngay. M 3die1 1, NIRES B GRMBIRT, Rt: 2.36

}h;lﬁ@’ﬂﬁﬁgﬂé Iﬂ g%%ﬁg%gve %esSEF%ed conpdﬁgn?s for
min (eurity1 %7 i nlstered or injectable conpositions are

nmerely representative. Further materials as well as

processi ng techni ques and the |like are set out in Part

5 of Rewnngton S Pharnaceutlcal Sci ences, 20th

I) acetamide

a12) Pennsylvanla mhlch IS |ncorporated herein by

reference. The conpounds of this invention can al so be
adm ni stered in sustained release fo or from
sust ai ned rel ease drgg delinery systjems. A description
of representative s tai rele materials can al so
be found in the incorg Bials in Remington's
Phar ma- ceuti cal Sci entles.” Sy s0P of conmpounds of
the invention: The novel thiazole derivatives
according to Formula (1) cag2be prepared fromreadily
avai | abl e startln? materials by several %EEFetI

¢

5-2-appylamanedd; mefylnig3 Huesel §m1mlpﬂwnﬁﬂas§éf°@ﬂ deqpispared as in Step
1 of Q’lOQﬁ tooﬁ%ﬁlof, Bray ?@Qﬁ’ss@lﬁze@ﬁl  DERPA 0 n';l) Ql%lamﬁé 0.034 ml;
anpl es “of thetic pat hways f

0.46 mnidl béO @qs)candkiéﬂiA T(hé7 frrdt DARi myokGhedy iaret admé Aﬁcreene hour, the

solve%tﬁ,] rgg%]\lf \If)el eélr ;)1' ﬁeh %ru?i hﬁgl/%ﬁlt g{r%? 5)191%%116:% bg%{e@«ﬂ%ﬁ\;er %C affording
Compduhdgl 23 59 obtdvted a(sMagahaf $o1d, (7Sringf HO%Y. HINMR)(DM!S@-dG) §2.22 (s, 3H),

gra I ter
2.51 b R @ POt Gt 13 @5 THBD SR b1 (& i 38 10, 110

(nanoneter), rt (roomtenperature), BSA (Bovine Serum
Al bum n), CDI (N,N -carbonyl diimdazole), CMC
(Car boxymet hyl Cel | ul ose), DCC (dicycl ohexyl
carbodii m de), DCM (dichl oronethane), DI EA
(diisopropyl ethylam ne), DW (dinethyl formam de),
DVBO (Di met hyl Sul f oxi de), EDC
(1-(3-di methyl am nopropyl ) - 3-et hyl carbo
di i m dehydro-chl oride), HOBt (1-hydroxybenzo
trlazole) HPLC (ngh PerfornancequU|d

. . T
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Typi cal bases are sodi um hydroxi de, sodi um net hoxi de,
sodi um et hoxi de, sodi unhydri de, potassi um hydroxi de,
w@odoadasisom et hoxi de, magnesi um hydr oxi de, cal BCT/RP2006/062602
hydr oxi de, benzat hi ne, choline, diethanol am ne,
et hyl enedi am ne, megl um ne, 4pbenet ham ne, di et hyl am ne,
pi perazine and tronetham ne. The salt is isolated by
7.62 (Hoj@g%tﬁﬁtlmr}; 1P ¥8a%s 190, 1*23/396(§Id1IH)I PAESD): 356.12; M (ESI) 358.12.
non- Sol vént . I'n some cases, salts can be prepared b
HPLGyiRi 3@ mins@baityi &00%X the acid with a sol ution of the
cation (sodi um et hyl hexanoate, nagnesi um ol eate),
enpl oying a solvent in which the desired cationic salt
Examiplet3: N-{&imrshyl 6 [Sqarorpholit-hatsolfesyl)-2ahisnel- 13/ thiazol-2-y1}
concentration and addition of a non-solvent. Methods
acetapde(l1d} 5 g i nt er medi at es of conpounds of Formul a
(1). Depending on the nature of ®¥—Rl, R2, R3, R4, R5
and R6 different synthetic sfra e%@ps may be sel ected
for the synthesis of ormula (I).
Conpounds of Fornul g gabned by neta
cat al ysed cross-coupli r@&act\, on. i nstance, they
may be obtai ned by Suzuki coupling reactlon bet ween an
aryl halide (Pl'), where X gy be Br or I, and a
boronic acid or ester (PT), m%ere R7 may be H, for
5-[2- (b)mtylﬁlhmoadimbthiflﬂi 3retiazob §-yl|driopheye-Atskifonyd chbuide,t preprredias in Step

S boroni c ester derivati . _jncl udi )

1 of e o1 1§ P repol stk merstofigt DG Fizub optfpelfe .04 m

0.46 Rgiol ph@@§2|an&3§I@A PN &ire0.98 iehen)3 ¢Prhiel tlle@t Afdr, one hour, the
2004, thesis D'fferentfPaI adi um conpl exes

solvemtayarbeem@r@tedsm a@dF’dl{Wh?S)’A pyrified' by erepapfenyIPLC, affording

Comﬂ%Bglfglg %3&@&%&%@%% %)ﬁ é\iﬂgg'( %%i" '119"1\!\/1\}51&@1\4]30 -d%) 6 2.15 (s, 3H),

2.46 (8B BD6 (agdilL, Bo (of AHNFIHdnE=BisgHRdID)sT6h (hd B3z, 1H), 1235

i f £ n ' I, ooNQr }.C S . e such
LT ES BN R Kl e S
NaOEt, KF, or any carbonate salts, such as K2CGB,
Exa LAN- drokRimino)i@hyl]-Qrthieny i} efdinethvi-1 Z0BY-
sel ecte etween THF, Tol uene, D oxane, MOH, MeCN,
acetapyie (Ifht er | etc. The choice of solvent or solvents
m xture may depend on #he nature of the base, (Pl) and
(P2). The resultingo i Xxture may be heated,
under i nert atnDsphe&ﬁ' Ai f f er ent t enper at ur es,
with the possible use of m gyave action. AU he
di fferent conblnatlons descy/i B hore may be
used. Schene 1 Base, "Pd" (P ’/ (1) Stille coupling
may be used for the preparation of conmpounds of
Formula (1), involving the (dacti on between an aryl

X jmay. be r |l atin.r )
NSRS doned Tk i oy an @i b AT R me: 039
mmolThll $q.),eRCAikRIvodtin Qermat/anhmsﬁd ny wixtdre r(emtmlpaﬂt | raékin UtRinperature.
nplexes such as Pd(P

Hydr?xqumm% hydraserada 2 %%ﬁr%wb r0sgeref pyHing & 19l 3. mmol; 10.0
eq.) aﬁﬂé&l‘é& dfq ﬁep gtﬁdiﬂﬁix)curglszﬁeatea%@@@%? %)) @mmﬁ@é %ﬁétﬂm Mixtdde is cooled

the possible addition of phosphine ands, such as
downPl@hﬁ)onatminpﬁmtmm and spdvents, a@u@hp@mtedq e rudeniopterial is dissolved in
. 2 Lf a
aich PERoRE ghd icte ot st RER SR, RlofERIE Compound 14 as

appl i cable to obtain conpounds according to Fornul a

(1), suitable nethods of preparation known by a person

skilled in the art should be used. Conpounds of

Forrmula (1) can be converted to alternative conpounds

of Forrmula (1), enploying suitable interconversion

techni ques well known by a person skilled in the art.

Wien R4 is H conpounds of Fornula (la), where R3 nay

be TI or T2, may be further functionalised through

el ectrophilic substitutions (Schenme 3 bel ow). For

exanple, chlorosulfonatlon Wi th chlorosulfonlc aC|d

. ' FNASA = ] FSNA~r~NA ~ Y Y N |
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between (Pl) and the suitable substituted thiophene
(P2) or (P3). Conpounds of Formula (lc) may be iurther
wo c@xatssorred i nto the correspondi ng am de (1 e)PCT/EP2006/062602
(Conpounds of Formula (1) wherein R4 = CO2NRL1R12 is
an am no carbonyl as defined9above and where R3 may be
Tl or T2) (Schenme 4, below). Amde (le) nmay be
mlxtuféb&ﬂdxﬁ}ﬁé* ISQMIGFSOH%HM sQfid {5"% R@%%%@P%m (SO0, |3l09 MHz)  2.25

acid (lc an am ne wherein R11 and

(s, 3Hr%e5G ) LécﬁSf(s,drH)r—V 12 VortaHry 118, 8401wt 26 Hes 1), 7.72 (S 1H). M
I I 1 |ng and nmay
(ESI)bZSthlS@ér 1(\3/[0{1%& ?Bg%bﬁwi%ug%znﬂﬁbé{nﬁ:ycl [ kyl, such as

optionally substituted norpholine (e.g.

nor pholin-4-yl), optionally substituted piperidine
(e.qg. 4-hydroxypiperidin-I-yl, 3-

hydr oxypi peridin-1-yl), in the presence of an
activating agent, such as DCC, EDC, HOBt, PyBOP, etc.
Addi ti on of a base, such as TEA or DIEA may be

ot her solvents sui tabl e gorrﬁuch transfornatlon

Ih) (if) (ig) Formula
in Formula (1) wherein R4
goxylic acid (lc) nay

Sch 4 P6 H
chene 4 n (P6) | ]:%k(

(1) wherein Fornul a
= CHRZCN R4 = CH2ZOH R4 = CHO
be first transformed into th respondi ng acid

chl oride (P6), using a suitabl ent such as oxalyl
chloride or thionyl chloride. Reaction of the
resulting acid chloride mﬁt@synine HNR11R12 , as

N R B P i et conpns
(14) (T68 mél@ 136 'nﬁﬁol W%%%d%tf&ia Retale) (38NBE:8).018R4mol; 0.05 eq.) in

For” am nes with M/b0|llna)p0|nts
neat pgoidipe(fib at375°Ebﬁ0nm Ihaur( Regctign yniklaresb cegleddovny toreemitergperature and

solver S%I%rekéegl)ated Qo mrﬂ@ c}[{u%ia PSF@% ﬁ%\c}%r? lchﬁiUroﬂi&ﬁﬁ{e washed

ere n e been
with Wbt (106nln hlm/med/\ivef)h@ssh OAﬂcﬁ'cnvapdral((nl dhthd cdvanoy thescrafe product is

wh
puﬂﬁsﬂg?legb&gamwgagbb e RSP deaee PREDY = dlpf Compound
(15) i8dBialc@ fAs Qfye ?b%eﬁ(u@ |'1‘ng;’13f4b/ &t i N CD@[g,t 300 MHz) 8 2.22 (s, 3H),

but oxyal unrno y JBUO HLi ) he correspo gl
2.43 Gl athml sk Jﬁ)ﬁ&lﬁ,dH()r 450 «d;orrpmsl}@f MEGSRII 20235 )M*(E ): 264.3.
r T2 and R4 = C(OH) nay be obtained
HPLqﬁﬁdiP%n§§g) ohoI (If), using conditions known

by a person skllled in the art, such as Swern or Dess

06)nay be further fransforned into the correspondlng
thi enyl acetonitrile (|r9 (Cbnpound of Formula (I)
wherein R3 = Tl or T3 an R = CHCN) in atwo step

process, transformation A e primary al cohol into a
sui tabl e | eaving group suc triflate or a
chlorine, followed by a SN2 re ion with NaCN as

nucl eophil e. Al dehyde (Ih) may b farther transforned
by reductive am nation, affordleé &onpounds of Formul a
(Ii) (Conmpounds of Fornula (I') wherein R3 = Tl or T2,
R4 = - CH2NRL3R14 and R13 andeRl4 are selected fromH,
optionally substituted G -C -al kyl, such as allyl.
Schene 5 (Ih) (li) with R4 = CHOwith R4 = CH2NRL
RReducti ve am nati on of al dehyde (l1h) may be perforned
in one or two steps. Ami ne RL3R14NH, wherein R13 and
R14 are selected fromH, optionally substituted C-C
-al kyl, such as allyl, and al dehyde (1h) can be m xed
in the presence of a reducing agent, such as

NaHB( QAc) 3 or NaBH3CN, affording in one step compounds
of Forrmula (H). The corresponding imne internediate
can be flrst isolated, bef ore perform ng the reduction

R T



10

15

20

25

(P2) or (P3).Boronic acid or ester (P2) may be

comercially avail able fromvarious sources or
waeybhesdzed, as it will be detail ed bel ow i n PETEEP2006/062602

exanpl es, using conditions known by a person skilled

in the art. A boronic acid (s#2a) may be transforned

into the correspondi ng boronic ester (P2b), by heating

In a réjegﬁ)av%v) @uﬂehﬁl (@ﬁ@&@ﬂﬁﬁe@}l—l@ﬁfﬁz@pw)aé&aﬁd@ RitermedRE? (150 mg;

Boroni c ester Q&ﬁlﬂa be transformed into
0.53 mmpkrireg iavé PAGipDACE (é%tS éng, mobdhefi eq-bars sksnsifedsip Epluene (3
il [ S
). FRERSE, Mok P23 ks 13 gt % 6T disolielln MO (3 ml) ang is added
to tHeOUfirst NgplthmCt ImhﬂdetSA:eEQS Shetramsthdsiph2rdiaxgbdrbian{2id)tkiophene-2-
hal i de, (P4), = Br,. | t and. .
carboriuepfiteterditts o g e BSP Binof 3 88 iofiaplly pidg The resulting
soluu&&@hﬁiaﬁeﬁwﬁe ¥, - thd b8 is’ ekl hadhéwisd lbﬁemtoeéwmdctboh at 120°C for

di fferent pal a&lun1conplexes may be used, such
10 mm@(epp’ﬁtge) gdesired product is formed together with [2,2'] b1th10pheny1—5 S'-dicarboxylic

I

dloxabdirelapdsydbthiophelﬂeﬂ-dzaﬂmxytmte Subepls ae ¢vagemt¢d adcthe agude product is

purn LBy P a0k b REATRLS SIS g me: 570

NMRIBMSO-d98eh1 6, Kﬁp@&ts (Naﬁﬁwysz@s%ﬁo@cﬁr her. M)ddygf at4 5:>Hz 1H), 7.76
sol vents m xture sef ect ed en THF

.okl NBCIED. B SHiaees 10; A FSHhad a2 ML g RE 321 min

(mnﬂg n mxture may be heated, under inert
tnnsp ere, at different tenperatures, with the
possi bl e use of n1promave action. AII the different

: fensly B izl 3 T agetammide (17)
hal i de (P4) nay be first transformed into the
correspondi ng t hi ophene GN;§53£§;g§agent (P7), which

may react with triaPky ~gS=B(Owve) 3, followed
either by an acidic monk-uﬁ t o\a#f old t he
correspondi ng boronic acid (P2a) or by a treatnent
wth a suitable al cohol or gﬂpl R?CH to afford the
correspondi ng boronic ester . Direct 2-borylation

5-[2-(aegyylpmmettmeiby- b%rtmﬁaoaﬁwmﬂeamlﬁpﬁéelfp@d&#%ﬂef prepared as in SteP
o P O D Tt o
in MdOH (0.69Divi) 7 BOD) 1Pmanod ?4¢q1) an:di DIEaﬁr (460.4 mg; 3.56 mmol; 6 eq.) are added.

-butyl-2.2" b di t | at |
wner g i bR i Bl e 66t bRl PRl hfbaRe evc
affordiﬁag @binpuddy(1D) s Phineeskalid3Eirhgr1am). af NMRI(DNS0-d°) § 2.14 (s, 3H),

| ophene-2-boroni c_ester Schene

2.42 (PR TIIO End o bls. S0D 7010 Coridl 45 Ots 1BbrbT st P 1290 G, THD. M
n +Ugg? Agt IR acid (P2),

(Esnsﬁ#?ggpk égdgb%gep%?gFggh%%ﬁgﬁﬁﬂgg%a per son
silled in the art should be used. Organotin reagents
(P3) may be commercially available from vari ous
sources or synthesized, using conditions known by a
person skilled in the art. Conmpounds of formula (Pl)
with X = Br or I may be prepared by hal ogenati on of
the corresponding thiazole (P9) with reagents such as
Br2, 12 or NBS, NIS (Schenme 10, bel ow). Dependi ng on
the nature of Rl, protection of the secondary am ne
may be needed before the hal ogenation, with for
exanpl e PG = acetyl or any other group which is easily
renovabl e. Schenme 10 p ction step Thiazole (P9) nmay be
commercially available from various sources or
synt hesi zed, using conditions known by a person
skilled in the art, using both solution-phase and
sol i d- phase chem stry protocols (Kodomari et al, 2002,
above). For exanple, it nmay be obtained in two steps
(Schene 11 belomb startlng mnth a- halogenatlon of a

e o o o ~ o~
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et hoxycar bonyl i sothi ocyanate P12Pat hway C Pat hway D

1. CHCl 3/ NaHCO3 sat, Cl12SO HCl P12 Pathway E 1. THF,
W®bEH125802SO 2. NH3 in EtOH H R-NH H2N N. Rl HET/BP1#02&2062602

The ami ne RINH2 can be first activated with

et hoxycar bonyl i sothi ocyanatse affordi ng an

ethoxycarbonyl thiourea internedi ate, as presented

Exa : N2 eﬂﬁlo;ig-s azak A.SRlec 82ASulf6iRA 1)0i-ﬁﬁ5ﬁ)g|}4iﬁﬂ¥l-lé-
€. g. concentrate esire

JM!@MEQ@SM s rel eased. The am ne RINH2 can be
al so activated with benzoyl isothiocyanate, which is

obt ai ned by addition of benzoxj ohlorlde t o anmoni um

t hi ocyanate, giving a benzoyl t urea internedi ate,
as shown above on Scheqe Pa n y C. Upon
deprotecti on under /t g§3 e.g. NaOH, the
desired thiourea (P12) Hs Tel /ed Al ternatively, the
am ne RINH2 can react with thiophosgene, followed by
the addition of anmoni a, aqlp)esented above on Schene

R s e R

1 of thdple 5 Wd0aRIe 0BBt hdls; 0f eq) G AisBbIved ik TIEWL pm ﬁﬂ) 1,4-Dioxa-8-
person skilled in the art shoul d be used. Met

of
azaspispldgddacary (170 8rmesdl- b eundlds 2 eghped, P&EAdfm%mﬁaﬁa% “mmol; 6 eq.) arc
added fqhﬁfa‘sﬁ‘@*i&irn@) ¢ 5Gvént Qf'etégﬁé orSRAeTR ¢ rﬁ’(f it 8@t i CRIRRY B Spreparative

or nu can erted to natl ve 6
HPLG; aiffooting] ConpotEut (18) as géljow ewtpl @ﬁu mg ¥1%) abI MR (DMSO -d% & 1.66-

75 LSRR AT UES L ghDSYR R4 PR 3.5 10 1)

7.61 @YIENRBiHz, TE)hOXES (8 sNOH).MIESH 42 S; cMinsai m2.23. HPLC, Rt: 3.39
conmpounds according to Formula (J) and/or necessary
min (pEE Yot es for the synthesis of conpounds of
Forrmula (1), suitable nethods of preparation known by
a person skllled in the art should be used. In
:N-[4-mrieth his 1-2tvllacetamided9yi dual
d pend on the specific

conpound of Fornula (I) MA||
substitutents of each l e and upon the ready
avai l ability of inter@gzlaﬂes\ ecgsssary; again such
factors being appreciateﬂ bySth e Sof ordi nary skill
inthe art. For all the protection and deprotection
nmet hods, see Philip J. Koci Bg in "Protecting
Groups”, Georg Thiene Verl §~ uttgart New Yor k, 1994

In a nfiB@waVOROEN5-WdoQ-artgl-23cthidesled-ylfaceliinidy) Istermediate 1 (564.2 mg;

2 S BB S S RUH S i n Totene i

A solhﬂ"'&{é‘sﬁﬂo%sﬁﬁﬁﬂ&%db $44458 Big: 8 hrASISPEH. i RON (7bhi PR IaM&Rk 3-(4,4,5,5-
mol ecul es by crys tallization from evaporation of an

Tetrampqhybb,ﬁ 2ediexabotolam-yl)thiepheiea(638.8 eng:i Tamo); hekep) #finally added as
a sol&i:@ﬁ 9u1{1}1 ogoﬁﬁ%ﬁ 3s %&%eﬁ?wﬁﬁ “Q?ng&{‘ d[ﬁe CEIlbeF %r gigge?ingrg& heated under
microd@Ry actignoatd207@ lﬁﬁ'eTS mEmteseThmmaet,lorammlhmtls Giticrodl ovéreCelite and the

free base y. be treated with a suj.taple.agi either .
solvepfa e GrAPPHICY. TUf resbioa eorahe Silesoes o EUPAT.mipebe ith water
and bria@hbAd 8He oI Mgy, firiik Eﬁeﬁtﬂuﬁﬂ’ie@ bE% epﬁi%ﬁp@ Hﬁ)(p ﬁfﬁiﬂﬁi% Compound

vacuum of the reaction sol vent ar nacey

(19) asoddistadbsadiddd b7 aup i66Yeoricld k| Hé‘lm;@é\ésgﬁt )afp %éa ($, RHn2-35 (s, 3H),
anal ogous manner by treating a solu-tion of conpound
of Formula (I) with a suitable base. Both types of
salts may be formed or interconverted using
i on-exchange resin techniques. In the follow ng the
present invention shall be illustrated by neans of
sonme exanples, which are not construed to be viewed as
limting the scope of the invention. Exanples: The
followng starting materials comercially avail able
wer e used: PyBOP ( Novabi ochen),
2-(tributyl stannyl)thi ophene (Al drich),

5- (di hydr oxyboryl)-2- thi ophenecarboxylic acid
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gradi ent of MeCN H20O 0. 09% TFA. The sem -preparative

rever se- phase HPLC are perfornmed with the Biotage
w@anoalibsy7 Fl ex System equi pped with col uns PCT/EP2006/062602

Supel cosil (tm ABZ+Plus (25 cmx 21.2 mm 12 mm); W

detection at 254 nmand 220s5pm flow 20 m/mn (up to

50 ng). TLC Analysis is perfornmed on Merck Precoated

7.28 @8, J25¢%s 0l aips 1Ry 56 (&RYiI-ONS, BY 1), asi), ¢Bvq&@t.pgr3apm9Hz 1H),
are performed on S|02 support, u5|n ﬁéc ohexane/ Ef QAc

12.09.6%, 1BOMINBER! 247503 VGRS 3P 9BrHET CRia 2408 svip piriy: 99.6%).
chem stry is perforned on a single node nmcrowave
reactor Enrys(tm) Optim ser from Personal Chem stry.

Examiplé 20: rmdb@el absaysr epar ati on of
nmet hyl - 1..3-t hi zoI

-1.0d
The C?IPISR ﬁﬁhgpges?r}sﬂrj‘%%q BRh %&ubﬂf‘gteé(tbﬁe@ﬁgwg ASAE
and Xis 1). Internediate 1 To a solution of
2- Acet am do- 4- net hyl t hi azol e g g; 32.01 mol; 1 eq.)
a) High wnmgsnput)PmK lipid kipase @ssqyi(binding-ass#W)ii de (8. 642 g

e B o G o O B ASRSEBESH i oo

may biesestaalimgiek following binding @sayd and washed with col d MeCN.
A first .batch of gte rmedi at e

EENIE N RITER R NERE D Y ——

capacfty P Hedm§éin I8 poHlicasetivy aakibiotidytte?ind phephelidsvaihadgh affinity and
P &ny tvvo?frea(c% gyn O Na2S O3 [N solution and dried over

SPeCIﬂ@tSSOI he Ajcindillation Proximiy Assey éﬁ/h%?@#éi‘ll s msepartigs of weakly emlttmg

I t S, 3tk hesyr S [ f
L R
phosphetytatedofipitl rsu‘mmmd|aaeem¢umomwithereg¢rﬁbigmtiﬂi3ls Bnd t8liegctive ATP in

the samﬁ:@?lbk-ge %%ﬁngg%ﬁ %\%—ﬁafg xéeolg_hoté igl s%e_&h %}’%@e tﬁ’r@.ﬂ%ﬂ their specific
bindi OQ@oxﬁgcml H. M(ESI): 281.02; M+(ESI): 283. 09. HPLC,
; mn (purity: 100% . Internediate 2:

To é8‘f 35 S EF cpuptinged Hy of fhestes. epmpoundPEFgrnya (D (solubilized in 6%

DMSON RN 8 NBnéentrafiP sy hed,e3(| 110t 81 Mo, L § (P@; oMIEr@ai fIMRSF the test
=R2=H and R4=C(O) CH3) Internediate 2 Ste

compgurd), the £olsxw1@g n%snepﬁtyponene age gddedabbd ol éffi pe)a)Hymasyiseombinant

| 0
osT-E5 GRS K0Ty bB. 14 DR R, yienelysol 570 2)gl0 i of tipid
micelfs &dd mmlo, ullofeKhn)isd Buftbr S Y SATP MSaMYBoCi) Mg@ﬂ(ﬂm DTT 1mM,
(100 M) and MeOH (5 m ). Pinacol (687.2 ny;
B-Glyaeniphosphatg. MY sNaxydad 00, Neghelpisr-Hioxindiecs éO mMm}éa 4). After
1ncub€ﬁ1cﬁla%t 6f Sth §gr§%eg%aresfﬁbb r%?nu elset %Prﬁle&%%&t%n ;he r%%éir%ﬂ is stopped by
add1t16h>dfl60 QLIIOS' aSs‘oldtbﬁd:oﬁ@fmrﬂgZHH)jdg of ﬁétﬁhydilﬁddiaﬁed PET SPA B&ds in PBS
i s added and_t he two ghases e separ at

' Agueo
contaigitas TP UM Rt EBEAITH. Sbh 10 SQUHNS: InGIASA oo erperaturs for
60 mihRaRiith g ﬂ1§n {dranee Hi’rYd%%g &ﬁrﬁ%hoﬁblldﬁ f(ﬁﬂe%ﬁly@ﬁCEPA beads. After

evapor at ed rording -tetranet hyl -
precipliatigm o6 tiod awmlo;n mwdobﬁ n%P&be@d@b%kﬁl minugesia léQO X g, radioactive

Ptdlnmfl 5 8uir[tlj!%8 bog gm&%?ﬁ:%n%p&aﬁg ina %ﬁ%@@;@% beeqlatg _quglter.

3.8 Hz, IH), 13.12 (s, IH. M(ESI): 253.
HPLC Rt: 0.98 mn (purity: 100% . Step 2: nethyl
5-(4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol an- 2-yl ) t hi ophe
ne- 2- car boxyl at e
5-(4,4,5,5-Tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) t hi ophe
ne- 2-carboxylic acid (1.33 g; 5.23 mmol; 1 eq.) is
di ssolved in MeCH (60 m) and toluene (14 n). A
(trimethyl silyl)diazonmet hane solution (7.85 m; 2 M
15.70 mmol ; 3 eq.) is added dropwi se. The resulting
mxture is stirred 5 hours at it. To conplete the
reaction, (trinethylsilyl)di azonethane solution (7.85
m; 2 M 15.70 mmol ; 3eq.) is added. After 3 hours,
the conversion is conplete Solvents are evaporated

.
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mol; 1 eq.) is added, in order to conplete the
reduction. Water is added to quench the reaction (2
work)ocarssot he sol vents are concentrated. AgueOUBCPER®66/062602
is acidified with HJ IN and is washed with AcOEt. It
is then basified with NaHCO33 and the desired product
is extracted with AcOEt. The conbi ned organic | ayers
The vafu@s %dl@d@e(p%lei‘aﬁf’f? fl%ﬁiv&l RS of éHeefc § §d1\k)€5v%ﬁ et to PI3Ky, ie. the
concentrate I ng Conpound f as an orange
amoumstohdcass@d4toladmigve 409 inhibitidiVaf (DNBaed6 , SaBD Oalvedz $h0dV 2.co@siderable

., ..(S, 3H), 6 2 83 (s, 2H
IMblg%f&ROthﬁY ‘% H)“az‘ée ‘é’énfl}é?’h“dﬁ YYI)]ﬂi "&%2‘ ?B'RK‘S 12. 13 (m
IH) M ESI): 306. 19; N%(ESI) 308. 24. HPLC Rt: 1.82
é purity: 80.6% . Exanp 3:
Examplef 5 lpslbetmycncbxrym vpmomds ehef the invagtiamare gt ppiip Agple below.
-vUacetam de (3) (3)
N-[5-(5-f I’ ! 2-yl]ac
et ani de, g)a%ﬂ%%u WI?&?@%&%@&&%@M@S %P{n géetgqggove (25
ng; 0.09 mml;: 1 eq.), is dissolved in MOH (2 m) and
sodiun1borohydr|de (3.6 ng; 0.09 mMeI3kyl eq. ) i's
added. AfterEbW@*HMght g second fnag@u@n O NaBH4| (7.1

ng; 0. 19 Tmot EU.) 1S [added, I m grger to conplete
t he reduction. ter is gdded to quench the reaction (
1 mM) &and the sa@ vents arle concentratae. Aqueous phase
i s neutlrazed—wthHA—HN-anrdthedesiredproduel i s

extractled with ACEt. Thd combi ned Qﬁﬁgnlc | ayers|are
dried over magngsium sulffate, Tiltengdgand
concentfrated. affording Jonpound (3) as an orange
solid (19.4 ng; 77%. 1 NWVR (DMSO-d6) d 2.12 (s, 3H),
b) c%uiiﬁsédSELﬂﬁ to ﬂloﬁﬂsm( PI3inhilfitib:; 2H), 5.51 (t, J =
I H), = 3.8 Hz, IH), 6.99 (d, J =
The eﬁicaqu)of cpzngpgn sb.of Sthe| H)Ventmn( BS|iphibitigg . the - Pm quh)ced Akt/PKB

phospf SR i edti i P IOk Ba i lloedlly 720 1 A ophene

Measu2menat oloXkI/PICB qmosph@ty)at(oﬂ)m macrophages after stimulation with Complement

Sa: Ri“ﬁ&gfl'n&?l a%%lm{: é@@i‘léﬁj t(hl Sred ﬁﬁﬁ?—l%h%ﬁggi gjlllrg;hgl% containing 10% Fetal

Calf éé}mhyﬁfdownﬁwttdsj al?er pllateapzhezmow ReteyWéIr Gl 96 (MBB. 1 Hgoefore cell
nmol ; cesium carbonate (1397.5

stlmu}aﬁlgn Prg)rgg tltq}stl)muléiw f@jtﬂ\@ of Sompl epgnt n m;nmutes Cells are
rtm%ﬁ%r% g%r) %If" aﬁ% Bi'gtrehﬂad Q’VI{H nﬁ%ﬁ‘f@ﬁefof 08 Ghifhtes. | Ahdr QHRA YN cells are

wat er e reaction mxture is
fixed fih A%fednakiehyda figro20 mltdltepssankismsmd Bitidws imPBSeatagming 1% Triton X-

on fo 0 min at 00C. ere t.hr
100 @S/ Fad ol aBloa i et R et s B B ro:
and 01196 S8@EMI RAIPIMTBE Trilof 26X Waélféﬂ@dnﬂést ih PES@ﬁton @lﬂf@ laftetlen blocked
organic layer is dried over 4, filtered and

by 6Qynipsieatiagbatipie withy d&opicid fal F%MB uifi PRY/diggn. Next, phosphorylated
Akt/l"ﬁl%e Psa&&Edté’@b Ph%veﬂﬁ%k@ 1ﬁiéd%9t1cgp HPD% q'ét(l@mﬁ‘a?ry Véfﬁhﬁ@dyo{aﬁtl phospho
Serin@#{3 ARt E:K} Cell Sighaling). cﬁlllte(d(:BOOfo]:dan SBSZTntpmj)cont'am@g i%{ boyine serum

12..30 (s 5
atburi B, Afeh 3, 5t hopBS Mhygne ol abfncbabd o pputes with 2
peroxﬂﬁs&O@onJuEXtaﬂ'pg@t-Entl-rabblt secondary antlbody (1/400 d11ut10n 1n PBS/T riton,
&/ (por phal i -4- rbonv % tm

contamntgﬁ%ﬂﬁ )ngqyegéé{r%qﬁlagB{Sggr(tgl} an t1mes in PBS an er 1ncubated in
5-[2- (Acetyl am no)*-net hyl -1, 3-thi azol - 5-yl ] t hi ophene-
2-carboxylic acid, Conpound (4) obt ai ned as descri bed
above (24 ng; 0.09 mmol; 1 eq.), is dissolved in THF
(4 mM). PyBOP (66.4 ng; 0.13 nmol; 1.50 eq.), D EA
(0.03 m; 0.17 mmol; 2 eq.) and norpholine (0.02 m;
0.26 nmmol ; 3 eq.) are added successively. The reaction
mxture is stirred at roomtenperature overni ght. The
sol vents are evaporated and CH3CN i s added. The
resulting precipitate is filtered, affordi ng Conpound
(5) as ye||OMISO|Id (5 ny; 339 . NNR (DVMSO-d6) d 2.14

= N e~
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(br s, IH. M(ESI): 364.12; M+(ESI): 366.10. HPLC
Rt: 2.35 mn (purity: 97.9%. Exanple 8:
WOR8AEB0T ( 3- hvdr oxypi peri di n-1 -yl ) car bonyl | - 2P¢ TYERI90&662602
4- et hyl - 13-t hi azol - 2- vQacet am de
(8)5-[2-(Acetyl am no) -4-net Byl -1, 3-t hi azol -5-yl ]t hi oph
ene- 2-carboxylic acid, Conpound (4) obtained as
100 uij stfﬁ'iﬁ@(%gerﬁ‘ QQWs%a(eArgaQEEt scutiksh (&Dme’} Jr Efhinutes! ﬁ)llowed by the reading
di ssolved in THF (8 (1 6 nmy; 0.21 Mo
(1s/wdl)50 eq.), 3- hydroxyprperrdrne (43.0 ng: 0. 43 nnDI '3
eq.) and DIEA (0.05m ; 0.28 mml; 2 eq.) are added
Tho PHEERSERLFI T8 tERFENEN MU HEE e, Sr ARSI Bhoryiaion
as compafedl e basalitterelp rSanﬂuvzztluaseshewsaoelndeeffaCh ofviheNhiagzolk tcompdunds on the

t.i nes th I\/leCN af f or di ng Conpound
ac“"a?lgﬁ‘ %%9@%8 t°§é @aﬁﬁ’ 1 NMR (DVBO-d6) d
1.38-1.52 (m 2H), 168188(m 3H), 2.14 (s, 3H),

Exampled 8f nkibitSty) activiti®sSFos cOmpunds bfthe irdeher3ar6 et (ony inlTrdple IT below.

hy. 7. 13 Teble 1 Cregabienl (lagg e dprivapyin GolCAsgay, 1y
IH) 12.18 (br s, IH. M(ESI): 364.12; M(ESI):
366.11. HPLC, Rt: 2.48 min ( pulditagiay9B-A%lisaExanmpl e 9:
N- (5- {5 [ ( 3- Wyaerdsypi perildi n-1 -yl ) &w) faogiyl | - 2-t hi envU-
4-met hyl -1, 3-thiazol -2- vDacetam de (9) (9) Step I:
5-[2-(dcetyl am m») -4-net Ryl -1, 3-thi aza2l - 5-yl ] t hi ophene
-2-sul flonyl chloride

N-[4-nmet hyl -5-(2-thienyl)-I,3-thiazol -2-yl]acetam de,
Cormpound (6) (500 ng; 2.10 nmol; 1 eq.) is dissolved
in DCM(BO n1) The reactlon mxture IS cool ed down to

The 11_1L gn oeilf%%rﬁll gfe mﬁhug%vlgﬁe % nlglszéntm ﬂqﬁﬁﬁ&lngg (SBIF éat%fEBf leukocytes

upon fhitrapériténeal clﬁﬂléhgel?ifdﬁpgiym]}atepﬁa;t ecctodted with tI(e&BBonggssay
4.20 mol ; 2 eq.) and phosphorus oxide chloride (0.78
m; 8.39 nmol; 4 eq.) are added successively. The

Expeﬁ,ﬁ@,g&ﬁmtdgbp(ture |s stirred for 2 additonnal hours at
room t enperat ure. is poured on ice and the desired

8-10 yweakd 9dd fepgle3H au@ee@re \fastqd durigg 8 |h9W§ bY mizyugga priog thiedpfraperitoneal

1njectE>Y1[ éf E@c&q? olllgﬁdﬂ%"/ap% ax{‘-@%) ?l{ | azo Pljanﬁl 4 éI‘rPéazoles of

Formula- @)l Cantol mict aecaiiee m(y/armreewasorahuble( (613!) mhjc;g) OPBY mipd are then

sacni{QEf B/ f@[lfﬂ? ﬂ%%&@bﬁ %“éﬁ?%ﬁ?‘h%%lt? |tis) @Eﬁ%ﬁs m;? 1mes with 5 ml of ice-cold

PBS/t ZaN1hEsX! Thélimgé%ydre Idoﬁ%e hbug of 48 Hivlis a’a‘féﬁ&lﬂﬁgl €ollaf®) challenge to
5-[2- (acetyl am no) - thyl -1, 3-thiazol - ﬂ}t |o hene

evalualp- seutraphilt @mrrmqr‘er@agfpfr Spravignentn TS‘EP@E:U‘T X-1 te Blgod cells
: ® A°T 5diff™.

(neut l%nx@% %tgsr 3|> %é’si Arel é%uJRQ&/h&l}gD ?e}kman C ultaelzﬁ g i

Dexarlﬁbﬂiéso(nemlﬂsedrhs re&r@&edmg 3 eq.) are added. Af ter one

e sol ts.are e rate r r oduct
Examp{e T O BEPHSE A SHEPHAER B $1 Ohirn b ORI o o
solution, water and dried over MgSOH4. After
evaporati on of the solvents, Conmpound (9) is obtained
as white-off solid (35 ng; 26.5%. 1 NVR (DVBO-d6) d
0.88-1.04 (m IH, 1.17-1.35 (m IH), 1.46-1.63 (m
2H), 1.94 (s, 3H, 2.11 (m IH, 2.24 (s, 3H),
2.27-2.38 (m 2H), 3.20 (m IH, 3.37 (m IH, 4.80
(d, J 4.5 Hz, 2H), 7.08 (d, J = 3.8 Hz, IH), 7.37
(d, J 3.8 Hz, IH), 12 (br s, IH. M(ESI): 400. 20;
M-(ESI): 402.10. HPLC, Rt: 2.90 min (purity: 99.29%.
Exanpl e 10:
N-(5-{5-[(4-hvdroxypi peridin-I-yl)sul fonyll-2-thienvU
4-met hyl -1 ~-thi azol - 2- vUacetam de (10) (10)
5-[2-(acetyl am no) -4-net hyl -1, 3-thi azol - 5-yl ]t hi ophene
-2-sul fonyl chloride, prepared as in Step 1 of Exanple
9 (110 ngy; 0.33 rrerI; eq) is dissolved in DCM (10

~r~ oA o
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0.46 mmol; 1.40 eq.) and DIEA (0.17 nml; 0.98 nmol; 3

eq.) are added. After one hour, the solvents are
weyaporaded. The crude product is purified by PCT/EP2006/062602

preparative HPLC, affording Conmpound (12) is obtained

as white-off solid (75 ng; 5% . 1 NVR (DVBO-d6) d

2.22 (s, 3H), 2.51 (s, 3H), 3.61 (m 2H), 5.14 (m

| H) Tabk BE "/ﬁ oF iniﬂﬂltionfbf &Qu(rﬂ%_lil)ﬂs 'faorui?m@tﬁ af Fbm%’k{lgﬁer& Hotrs
| H)Y, 7. 62 = , I'H)

12. 39 (s, IH) M (ESI) 356 12; Mr( ESI) 358. 12. HPi_C,
N (4 S RPNl o ot S LT
p 2-thi envI | -13-t'i azol - 2- vl acet ami de 2%13\ (13)
5-[2-(acetyl am no) - 4-nmet hyl -1, 3-t hi azol - 5- yl ]t hi ophene
- 2- sulfonyl chl ori de, prepared as in Step 1 of exanple
Plg parafioR 8f apharmadceuticd fmulgtier ol ved i n DCM (10
Formhton M2 gtrne(004n1 O46mm| 1.40 eqg.) and
Mm; 0.98 mmol ; 3 eq.) are added. After one
A coﬂﬁpbl[n.d ohE oty Dt B afnsixed/ apar diyepowddnewith Ladé;rypgeﬂahmbmder in an

purifi b reparative HPL affordin
approiuirgn}e 12 %eejglg r%% éﬁg MRQTAIQupE O @pg{}fs%stppgate igg/é’&éﬁfﬁa lubricant.
The Iﬁlkﬁré @*’6%@7 (@)mtgr 2740]@70(1§1g t@é‘l&ts (30 46 1'@@ oigk&lve Zhlg?)lé gbmgound per
1 m . 1

tablet):@ agablet press) | 12. 35 (s | H) |v| (ESI ): 386 17; M( ESI )

388.46. HPLC, Rt: 3.21 min (purity: 99.7% . Exanple

14:

orrmlilaﬁ&r_l_%(]ag’ﬂeﬂ;r oxyi m no) met hyl | - 2-t hi envU- 4- net hyl - 13-t
i azql -2-vn a jde (14 14 . . . .

A compquyg ok %PHP‘% ol rﬂdﬁﬁ%@ﬁ Sz)l 9'1‘Y>P32rvdﬁrsrvrf§}|a Sapi, Jilyenkin 4n approximate
1:1 wéigh@aiislerne @RRes R dilled Jntb 26¢ niglta RﬁﬂéﬁQllﬂ Bl ;of 4ctB@- thiazdlé compound

di'ssolved in a THF / Ethanol m xture (10 m) at
per capgided t enper at ure.  Hydr oxyl ani ne hydrochl oride (275 nuy;

3.9 mol; 10 eq.) and pyridine (310 m; 3.9 mol; 10.0

eq.) are added and reaction mxture is heated at 700C
Form#ilatioB8®—diiquid es. Reaction m xture is cooled down to

A o G B 00 B BB I e BB e o ine

passeﬁ iHrbligt £Mo! 1T MUGNUS. §iowd, lané iHeh hixedwvith Iadﬁ@notﬁfyf piiéphrétgsolutlon of
ound (114) asm xt ure of oxine isone

microsgRainess] R TR £ Mse §bi68 5 yme) 9 water. Sodium
6 I i
benzolgla) (’16’__}91%)041512(?}, %ﬁi 831:(:% :areI c}l_ﬁi?ecg ‘a'%tlzl vggste’:r alznlfll)la’)ddlé\:/l&i ’(WEI%II s)“tﬁrﬂfg 'Sufficient
waterd8he® 6ddelitd proldhice X®MI tQlumePEEmIRt : 2. 64 nmin (purity:
7..899 . l e 15:
Formyafion'd = 1362 -2-thienyl)-4-methyl -1, 3-thiazol - 2-yl | ace
A coﬁ@ﬁﬁrﬂf—‘ of Foym{la X)) is admixed as a dry powder with a dry gelatin binder in an

ot b Bk By A o, e

mlxtuQe %efoﬂﬁ@ll mtoI @i@ -900 rh% tz!%fe% @809ob LOPRAYe ﬁﬁﬁb&t&mﬁﬁu@d) in a tablet
|n neat  pyridine(5 m)

preSS7SC for 1 hour Reactl on m xture i s cool ed dovvn to

FormhB85n egperature and solvents are evaporated to
—Ei-ray%%és—lﬁ-re—crude material is dissolved in
A cofipsiinll @f Borilla (R is diaslved ina biiffeted sterile daline ipjeatable dyieds medium to
over MgSO4. After evaporation of the solvents, the
acon%?nﬂf&EOIb?f&d’BW“P%te]ﬁérmE/PEd by flash chronat ogr aphy
usi ng cycl ohexane/ et hyl acetate (90/10) as el uent.
Compound (15) is obtained as a yell ow powder (42 ny;
449 . NMR (CDCl 3, 300 MHz) d 2.22 (s, 3H), 2.43 (s,
3H), 7.01 (d, J =6 Hz, IH), 7.50 (d, J =6 Hz, IH. M
(ESI): 262.3; MH(ESI): 264.3. HPLC, Rt: 3.03 mn
(purity: 91% . Exanple 16: nethyl
5-[2-(acetyl am no) - 4-net hyl - 1. 3-t hi azol -5-yl | t hi oDhene
-2-carboxylate (16) (16)In a m crowave tube,
N- (5-iodo™-net hyl -1, 3-thi azol - 2-yl ) acet am de,
Interrredl ate 1 (150 o, 0. 53 nrml 1 eq) and

AN - ~ N~




5-[2-(acetyl am no)-4-nethyl -1, 3-thi azol - 5-yl ] t hi ophene
-2-sul fonyl chloride, prepared as in Step 1 of exanple
w@2¢8agssoy; 0.59 nmol; 1 eq.), is dissolved i nPOCEP1020062602
m). |,4-D oxa-8- azaspiro[4.5]decane (170.0 ng; 1.19
mmol ; 2 eq.) and DI EA (460.46ngy; 3.56 mmol; 6 eq.) are
added. After one hour, the solvents are evapor at ed.
The crude product is purified by preparative HPLC,
af fordi ng Conpound (18) as yellow solid (96 ng; 379%.
QMNR(DNSOde) d 1.66- 1.78 (m 4H), 2.15 (s, 3H), 2.45
(s, 3H, 3-3.15 (m_ 4H, 3.83 (s, 4H, 7.31 (d, J =
1. 3 thiakple dpriyative agordipg toFeemglagDyyy. | H), 12.15 (br s,
IH). M(ESI): 444.25; M-(ESI): 442. 23, HPLC, Rt: 3.39
mn (purity: 99.6%. Exan'ple 19:

N-[ 4- et hyl - 5- (R'tHW % hi azol - 2- vHacet ani de
(19) (19) In a mecr

N- (5-i odo- 4- net hyl - azol - 2-yl)acet am de,
Intermediate 1 (564. 2 rTg, Rfmol ; 1 eq.) and
Pd(dppf)d 2 (73.2 ng; 0.10 nmmol; 0.05 eq.) are
suspended in Toluene (7). A sol ution of pot assi um

fgvgigr%%{ lgﬁ's %%64 ‘gfrgi%;arﬁ hc.aterlos.lryl4 c;%ibglk}ill nhe%%(%_}llc o7aﬂlyl arildS acyl;

iéisrsalé’aw Yrond Halai’ogéh QXla@élﬁlﬂbla(Iz-ZJ@allaehﬂl AR ICR-AI6391; 3
3 muol; 1. .) is finally added as a solid. The
Be&ﬁeﬁﬁéf@m@ﬁf@}?m%gﬂm@é’hgeuﬂﬁth argon, the tube is
cl osed and heated under m crowave ac(:Jt/l_pn at 1200C for
I
e

ction mxture is tered over
vents are evapora \ Tge resul ting
di ssol ved i n Et CAc, sh wth water

and brine apd_dr qver MISO4. It is ufied by
preparat i Rr&” HPSC, afi¥ or di ng Corrpouer ite-off
solid (316.7 ng; 66%yield). 1H NWVR ( dé) d 2.12

(s, 3H, 2.35 (s, 3H),7.28 (dd, J = 1.5, 4.9 Hz, I H,
7.58 (dd, J =95, 3.0 Hz, IH), 7.67 (d¢p J = 3,0, 4.9
Hz, IH), 12.09 (s, IH. M(ESI): 237.03; M(ESI):
239. {33 selddidC frot ‘H,2 COLshillkyly( 10340 staykenPD) . G ¢-alkyayplatkoxycarbonyl,
20 BIO| i cal assays The conpounds of the present
ar?éﬂr be subjected to the follow ng assays: a)
H'Rg rﬁn§ W%Hﬂgfﬁﬁ enEérﬁﬁ' éele@ieg Mﬁsﬁl-ﬁ%&l (6)-0dhmenyl, Cz—Cs—alkynyl
assay |cacy of conpounds of the invention in
i ahd balogmng as Well B BKeeamkidend isomsrsd itp hpldqaHy egtivet forms apegpantiomers,
b h i nd
c SR and IR R Bng, & Wl 8 Bmal e} Blecpuable sats
(%ofAmsrshan) with the capacity of neonycin (a
pol ycationic antibiotic) to bind phospholipids with
high affinity and specificity. The Scintillation
2. A @Bl dérifaiR¥céordifg 88¢laial WhsreR RIS A 3»1es of weakly
emtting isotopes (such as 3H, 125I, Coati ng SPA
beads with neonycin allows the det ect| on of
h hor L1 Qi 1 r.at 21 on with
3 PBTRAR PG apl Rl BTN 2 P GBh R REHORL T0 U1
by capturing the radioactive phospholipids to the SPA

be ds uhthelrseC|f|c bi nding to ne a
4. 3o aalei e et R e e RPoeTE JEE SREbRra Papieny T1
Forrrula (I') (solubilized in 6% DVSO, to yield a
concentration of 100, 30, 10, 3, 1,0.3, 0.1, 0.03,
0.01, 0 1 mMof the test conpound), the follow ng
assay conponents are added. 1) 5 m (58 ng) of Human
reconbi nant GST-PI3Kg (in Hepes 40 mM pH 7.4, DIT 1
nM and et hyl englycol 5% 2) 10 ml of lipid mcelles
and 3) 10 m of Kinase buffer ([33P]g-ATP 45nM 60nGi ,
Myl 2 30rM DTT InM b-d ycerophosphate I nivf Na3vO4
100 MM Na Cholate 0.3% in Hepes 40 nM pH 7.4).
After incubation at roomtenperature for 180 m nutes,
with gentle agitation, the reaction is stopped by
add|t| on of 60 m of a sol ut| on cont ai ni ng 100 gy of

e Yy T NN A o s ~ESsNy . oa e - N - p—
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10.

per oxi dase conj ugated goat-anti-rabbit secondary
anti body (1/400 dilution in PBS/ Triton, containing 5%

w@3Ap1238a5hed 3 tinmes in PBS/ Triton, and 2 ti nBST/EP20086&2602

and iurther incubated inl100 m of |um nescent

substrate reagent solution (fPierce) for 2 mnutes,
followed by the reading (Is/well). The val ues

WNfias @Ak BErivativd alofdihd tobﬁwwtﬁe%éc%&ﬁlg fctaﬁnp%sremtl&g@a qﬁeny1 T2.
inhibition of AKT phoshoryl ation as conpared to basal

| evel . Said values show a clear effect of the thiazole

%otﬁﬁzo %%m? 1vg%§co?§1}1g Y@%ﬁyo@f tﬁépﬁ%@mﬁ’é;é’@m%ﬂéréh fR@ Fs bdlected from

nacrop ages. i nhi Ivities
tloOpQgatks], @z-GMkemvﬁmmmG-alkgnﬂet out in Table II
bel ow. Table I1: 1C50val ues of thiazole derivatives in
Cell Assay Exanple 21: Thioglycoll ate-induced
Re(HidZBNE Bbrivadivé ta¥cdi@ink t6 Ubft IR NFredBAEHY cIAi® 1 NoV4 herein R* is
ef fi cacy of conpounds of e invention in inhibiting
sHbonyl.gr ati on of Ieukocytes upon i ntraperitoneal
chal | enge of thioglycollate nay be tested with the
foll ow ng assay. Experinental Protocol: 8-10 weeks oId
fAatiriakele @Btivative acarding esanycbfdhr pragedirg diaims § 1o $5vheraimRe s selected
rior. the ntra r| oneal injection of thioglycollate
f“ﬁ&ﬁmﬂ?' M G92e mice are treated orally with
Thi azol es of Fornula (I'). Control mce receive
CMC/ Tween as_vehicle (10 m/kg). The m ce are then
Adbierelr devivatiyc ecgprding i anyios thewercding clims whprein R candiR gre H.
is washed two tinmes with 5 m of ice-cold PBS/1 nM
EDTA. The | avages are done 4hours or 48 hours after
Anthiagblg cletivaive actrading tyanyt of the pricoeding ¢laintsy saldeiddsfram the following
macr ophages recruitment, respectively. The white bl ood
5 (neutrophils, Iynphocytes or nmacrophages) are
wgsn(tselenﬂﬁmm@yﬁenhemm-oeuhm 2(y’llacétai51<ﬁadl ff(tm.
Dexarmet haso as reference dru

N o BB ety bg-higr Cre il A ok 2 UBge Ride:
Rabs —g{tho?%gt\gfrﬁ—@bﬁfe }'f]-4t d%tﬁill—l @Ql'ugi(;l—boﬁ}&tatamlde

Neut ui t men

after” 4 hours
Eﬂaf(wea'lmm)?#mmh)dﬂbbﬂu@bl—&yﬁﬂwpghan%a{cmzbakyhc acid;

ép Hﬁ] EW?‘%IS %f%[’ n‘glﬁlﬁ 43 n%aéboan-l};gbj ﬁltle%‘xﬁ %[‘ g—y@f acetamide;

gs[@heﬂhybs{m&ﬁenym HBl-tIﬁmﬂ-QXyl]iaétemiﬂcZ vvel ght rati on A

R 5 Ry going i o earop B2 b ot 4B o5 gerol-2-3D)

hahhfigg; (80-90 ng) of active thlazole conpound per
tablet) in a tablet press. Formulation 2 - ules A
o Gul(@ horoRapinendin{ ) chbonstioHednyls Jamethyl-poskiaoL 23D
ac%gnﬁbstarch di luent in an approxi mate 1:1 wei ght

The m xture is filled into 250 ng capsul es (125
MG (50{5-f@ thiyd@xipiperidin-@ -yd soifenyhi2 -faenytlapsndtte)-1,3-thiazol-2-yl)
Fornulatlon 3 - Liquid A compound of Forrmula (I) (1250
ﬁ&imngﬁcrose (1.75 g) and xanthan gum (4 ng) are
B-g9 ?ﬁp&ﬁuﬂq 0)s a1 ]- 1 hismR N4 ldhcthyl 9| Rib@azo BRH1)
then n1xe a previously prepared sol ution of
ﬁ?@ﬂ@ébystalllne cel I ul ose and sodlun1carboxynethyl

2[5-t5-PE 8 (

D148 AEE bty iRyl iy PRI PEREARLS LAP
adetedidej t h stirring. Suff|C|ent water is then added to
produce a total volune of 5 m. Formulation 4 -
Tabl ets A conpound of Fornmula (1) is adm xed as a dry
powder with a dry gelatin binder in an approximte 1:2
wei ght ratio. A mnor anmpunt of nagnesium stearate is
added as a lubricant. The mxture is formed into
450-900 ng tablets (150-300 ng of active thiazole
conpound) in a tablet press. Fornmulation 5 - Injection
A conpound of Fornula (T) is dissolved in a buffered
sterile saline injectable aqueous nediumto a
concentratlon of apprOX|nater 5 ng/n1 Clalns 1 A

o o a —
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11.

12.

13.

14.

15.

sulfonyl. 8. A thiazole derivative according to any of
the preceding clains 1 to 5 wherein R4 is sel ected

wo caanizdskoxycar bonyl and acyl. 9. A thiazol e deCT/EP100&/662602

according to any of the preceding clains wherein R5
and Réare H. 10. A thiazol esglerivative according to
any of the preceding clains, selected fromthe

0 5I 319/14hid8 3ulfonyl]-2-thien -4-meth 1-1,3-thiazol-2-yl)acetamide;
Még' PRyl 2 u}yzr} P A S
é&- dyl-5- [5 (morpholm—4-y s fonyl)-2-th1eny1] 1,3-thiazol-2-yl} acétamide;

ﬁ'—é %ﬁ{@iéﬂ%‘% Cg?ﬁh&g)eﬁﬁ;lﬁﬂtﬂw&l}t E'n?é?l%ll}l FafBby IyI)lac(%aﬁnde
N-[55(5 [ dyaddr-diiionsyl Fab-hleyty)l-1 3-thiizel3-y] |dceramtitig;| - | , 3-t hi azol

o b8ty 4 mctistrlyt tiarghS pl ioghene 3 epbRrdpfiene
N2 ¢ 5= po-(aaivdsh Bord/E)-2lihi iy 144 Hﬁtﬂ'ylﬂl '35th[a501(11§3f} acetamlde

hofln 4- Icarbonyl)-2 thi enyl] - i, 3-thiazol - %
A £Y-Eni1gkdioxa-8-azaspiro[4.5 Jdec- 8—ylsu1fony1) 2—th1eny1]—4-methy1 ,3-thiazol-2-

&b% 1 %F -5-(2-thienyl)-1,3-thiazol -2-yl]acetam de;
%:¥§1 (4- hydroxyplperldln | -yl)carbonyl]-2-thienyl}

NAHMrmtthy¥5-(3-Bridnlyl)alz Dithi2zo)-P yl lacatsrande de;
N-(5-{5-[(3-hydroxypi peridin-1-yl)carbonyl]-2-thienyl}
-4-methyl-1,3 -thiazol-2-yl) acetam de;
M thizb1e dbfivatiiyg dE@‘fd&ﬁ}fz REdlaigis N-tb 19 forsusk honedicamédi enyl }
-4-met hyl -1, 3-thiazol-2-yl) acetam de;
N-(5-{5-[(4-hydroxypiperidin-I-yl)sulfonyl]-2-thienyl}

Hfgf gP % EM %Z[OE Z%Rgirlg%(%g?ﬁﬁ% tg r%?aﬁlgl]% iy ? g ﬁ; well g %Sﬁ{ngrnsyalnsi mixtures of

thesd ibr Ith@{tdpamnoh & gl inedicanhenti fwe the prophylax15 and/or treatment of

alllt&fnélgglilﬂ[ %VP¥(%§S$ N0y syl fﬁ%l}fl’%% ::,]hlfhesn SF% C&E’@B\I;]%Clllgr 3dlseases

h&hbdbg@tééth@rkﬂ fReasks, - l?actebllaE oy | Jiral 1Bfet:tlibtﬁ,2 @.ller%y,y h§thma, pancreatitis,
acet am de;

N“‘(“S oregng g, fjdncy djscatcsoplalon pegregation; eanger fansplaniggion, sperm
lﬁt)l Efy?f/rgér?’tg c%ﬁng%%?m %lﬂlsllor-lun mt]hl azol - 2-yl ] acet

anrde Met hyl 5-[2-(acetyl am no) - 4- net hyl -

thiazo t hiyo ne- 2- I . . . .
% tp AR 8 Sl Aan PSSt S RS % Sestpd i g gropp,ncluding
Imuitlplé} @ﬂ&’bﬁm CiﬁSorlasm rheumatoid arthritis, systemic lupus erythematosis,
5-[5-(1I, xa 8-azaspjig4.5 dec- 8 yls | fo - .
11 agﬁ*}qt?ryél filsgasp,hl g_oln allogy ant b 51 or brain
l}ﬁfg&loﬂﬁﬁﬁb\fﬁmg{l&%uémhserﬁé(ﬂlﬁgﬂls &r drldbpianlis. 2- Y1 | ac et ani de.

A thiazole derivative according to clains 1 to 10
for use as a nedicanment. 12. Use of a thiazole
Qfmra'a\é%rdl\ﬁ %C&Q 'Ingth?rqu sleag a}Q s@l%ct@@llh RS grc%up including
i soners afd ures o he preparation-o
mﬂﬂieﬁlﬁémsnilséaﬂa’, Huhﬁnglbm’p ld;slem; GNS mlﬁma strokadmisettemid conditions.
aut oi mmune di sorders and/ or inflannatory di seases,
cardi ovascul ar di seases, neurodegenerative di seases,

kAREctREbr@IngOo Mhﬁ@'m' Wh@l‘élﬂ 948, disthscBr Y, seﬁ&%@ﬂﬁ the group including
pancreatlg nul ti-organe failure, kidney diseases,

pﬂercépletomglgqa@@aper&ﬁphsc serdise myocwie shysngtion; eJavatadtilped pressure or
rythrocyte deficiency, graft rejection or
qg&mh+%ﬁﬁgses 13. Use according to claim12, wherein
sald dlseases are selected in the group including
multiple sclerosis, psoriasis, rheumatoid arthritis,
system c | upus erythematosis, inflammatory bowel
di sease, lung inflanmation, thronbosis or brain
i nfection/inflammation such as neningitis or
encephalitis. 14. Use according to claim 12, wherein
sai d di seases are selected in the group including
Al zhei ner' s di sease, Huntington's disease, CNS traum
stroke or ischem c conditions. 15. Use according to
claim 12, wherein said diseases are selected in the
group |nclud|ng atherosclerosrs heart hypertrophy,

ey o, T 1 o o
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16.

17.

18.

19.

20.

21.

+ RB, OR 7 Base, "Pd" RR NNy R2 s - R7 SV (Pl
(P2) (1) wherein Xis Br or I, R7 is selected fromH

wa@naheiss®6 al kyl and wherein the groups - B( ORFQRERBNG/062602

forma heterocycle. 21. A conpound according to
Formula (P2): Methyl 5-(4,4595
, b-tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl )t hi ophene- 2- car

ﬁgé(Bél:&Jrﬁng to claim 12, wherein said diseases are selected in the group including
chronic obstructive pulmonary disease, anaphylactic shock fibrosis, psoriasis, allergic
discases, asthma, stroke or ischemic conditions, ischemia-reperfusion, platelets
aggregation/activation, skeletal muscle atrophy’/hypertrophy, leukocyte recruitment in
cancer tissue, angiogenesis, invasion metastisis, melanoma, Karposi's sarcoma, acute and
chronic bacterial and viral infections, sepsis, graft rejection, glomerulo sclerosis, glomerulo
nephritis, progressive renal fibrosis, endothelial and epithelial injuries in the lung or in

general lung airways inflammation.

Use according to any of claims 12 to 16 for the modulation, in particular for the inhibition,

of the PI3 kinase activity.
Use according to claim 17, wherein said PI3 kinase is a PI3 kinase .

A pharmaceutical composition containing at least one thiazole derivative according to any

of claims 1 to 10 and a pharmaceutically acceptable carrier, diluent or excipient thereof.

A process for the preparation of thiazole derivative according to any of claims 1 to 10,
comprising the step of reacting a compound of Formula (P1) with a derivative of Formula

(P2) in presence of palladium complexes and a base:

; R|

R1\ ” ”n
N 2 o Base, "Pd LN )
N R / N R
YL e —— T
S \O_R7 H S 3

X R

—R

(P1) (P2) M
wherein X is Br or I, R is selected from H and C;-Cs alkyl and wherein the groups -

B(OR"), can form a heterocycle.

A compound according to Formula (P2):
Methyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene-2-carboxylate.



