| soqui nol i none derivatives as NK3 antagonists Field of the invention The
present ipventiaon relates to conpounds useful in therap }n articular in
the treat ﬁpm%§6ﬁ§ychosis, to conpositions conprising %gF&TE@W%gﬁﬁas, and
to methods of treating diseases conprising the admnistration of said

conpounds. roun f i i u r i chotic
drugs. shar MERBCIRRR ParEABINE HUBTh ST REOBSTIREFER FUMRR.{re
brain. This is achieved thropg@m?mNﬁm@ELq_@Z receptor antagonistic
or partial agonistic effect. The tirst generation antipsychotics (al so
referred to as "typical") are often associated with extra-pyrimdal side
effects AR s

generation or "atypical" antipsychotics in addition to the D2 receptor

affing ty havepgifp BE YH VENPRIIGL oni n receptor 2A (5-HT A)- Sone atypica
antig%ychoticgﬁ%n gﬁ%?t?@ﬁrhave affinity for the 5-HT C, 5-HT ,or 5-HT
receptors. Atypical antipsychotics give rise to fewer extra-pyram dal side
effects, but are still .hanpered wei ght. gai n, and c effects. anpl es of
Styp cal s arel 8% GeaRTAN T OR siAtee (6, VirdBRPnaAS £ ReRn B ey RjRRE
neur oki NhImBACKRITEARSCIBY |INRER FHATRSMEA @%ri?éf%‘?@eﬁn%el%né' PERRRE for

[Al bert, Expert Qpin.” Ther. Patents, 14, 1421-1433, 2004]. Neurokinins (or
t achyki npigpariagduandraskingubstituéas. opept i des, whi ch incl ude substance P (SP)
neuquinin A (NKA), and neurokinin B (NKB). The biol ogical effects of these
subgtances are primarily effected through binding to and activation of the
t hr ee neur oki BACKGREOUNDORRHE NMZENTIONNK3. Al t hough sone cross
reactivity probably exists, SP has the highest affinity and is believed to
be the endogenous ligand for NKI, and |ikew se for NKA and NK2, and for NKB
and NK3. NK3 4 b Ik I EHS Ly A egl i ud] ri:i cal
regi ons, suchT@% Hgﬁ%g%¥K§§fﬁ§ﬁjﬁqgﬁﬁﬂts §ﬂ¥é¥§%&gg¢9Q§%hﬂﬁ%pg?pgpﬁgﬁg
anygdal aglifferaritiatiagt bellbasigh , the@ntorigin andal aingteal basat| stratuhheofhippgibertings;

and nesencephal on s%%uctur S, sgch as ventral te nenhal area, substantia

i grip pak@ UBRPAEE a /NErdear sl OVifgheeliudia 3Bttt dhe et Al RATAW are

Revi ews, odh; ﬂg%ﬂéd &RF@] d%ﬂg‘%nﬁ\‘ﬁ%ﬁ §ﬁ&ﬁ’é;ﬂécéé Xééfll%ﬁfeﬁ‘fﬂ/ear\‘ré’rﬂlﬁb?@é}%eg' c
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neurons, an poor en et ested that the antipsychotic ects of
NK3 ant agiem sels doendrinditlae strabhym sgerntinativiinonLess thepitspaal fienationeleads to
particularly.at the D2 receptor cqnbined with a reduction of the . ..

Ser ot onelPgF O LBHAA saav DG arateES TR aerAp s SEBS of Hts ceaidiy D iitey

di sti nct wblkRd aBpaig oA EssmeadebMcémsNaT fHY aBsshcesemairadibnt Aatvfoder@onor
clinically tested for antipsychotic, and in particular antischizophrenic
ef f &t s. foDsiire geatts, Tavekagene! \Weunds aith @ulsved hanprn keatingcyieadepwsents a
clinical trials, 1 i on positive synptons of psychosis, i.e.
delusiong&)'§W§J§hﬁ§ﬁ§éh§g§h%&paranoia [AmMJ. Psychiatry, 161, 2004,
975-984] . Si nFLiakérmorealineviadt ahasinbero sfusamis ifor turméae adkir rinal sreppesent

aneliorate the cognitive behaviour of schizophrenics , ,
[Curr. qurBW.eﬂﬁ‘(?é‘étQ@ﬁJQ[ SB{dethﬁtheaﬂﬁ)Q] epISIBIY ﬁ%‘i%@%forbt@ﬁhn@%mﬂas
are hanp e I i i i

ol ud nan T SRrmBPSEEN BOMRCBRUE bt heabe e TRARAIGAE R T or Spample
and 2for tha need orainnvitrarmodsls peseengtheoed|yathe fact évatethvere & a®cediive 1o

2005]. These results |l end support to the_notion that the NK3 .receptor is a
o on s n CVEGER BHBIAHE 12 TR DG AL B 41 BN 6RTeO A0 O GHIRLETS | ng
the need for jdgabiiby] Q%lﬁﬁ%f;ﬁ?se%w e %ﬁ&?i%hr@fcr%‘rbﬂﬁééﬁef}ﬂ@hher

phar macodynam c properties. 32948 discloses a range of qui'noline
deri vat i v@ls autordrndusly oratthreught altgratpa efntheio@ibdity toMore the griwtistratified

2006/ 130080, di sc).oses conpounds_havi ng the, core strycture which conpaunds
are sa dobgelBERIEREn B GTRT B04Tn TR Gibdliosy Shbush SHRu b aBsRoEsess 18
di scdpserdverl hevoldtlil Aol hagtaiifnsast dagcessd vand ves ahtehscigiehval iidentifgr e
said to be NK3 antagoni sts. WO 2005/ 014575 di scl oses conpounds of the
fornul a BB@tyacopgical o Rolpgisaksempeunds eRgawvad mithHeeesnssieIpgtentiale.

pyrazolyl, tri I ng. tet 0 Bl I ; i , B
304- 306, 1979#@@(:&6{%5% astn{?%é k)‘yn'J t”r‘n‘“fethg%tfﬁ’és‘il’@gb’ﬁ”@?@o”d%@éw%? hﬁﬂrﬂéﬁ

fol | ow ngereinBc@bs Ukatumay Ahéebet lsefarfopskinythéedpy of for lubtainegeintvitro and in
application, WO 2008/ 131779 has published di sclosi ng NK3 antagoni sts of the
general YVPeedR's fynean SN r epresents inter alia alkyl, and wherein X
represents a cyclic noiety with at | east one nitrogen ring atom Sunmmary of
the invention



The present inventors have surprisingly found that certain isoqui noI i none
derivativy ent NK3 ant agoni sts, which may as su the
treat nent‘ggfﬂl;es)%g?pﬁ%sychom s. Accordi ngl y, in one enbodi %E @ﬁ)tzzf@%l AVenti on
relates to a conmpound of formula I[1] wherein A represent N, CH or CRIi;

st Y JSRISTE B e e B AR
- O - O&der.t@%bﬁ’date a@((@arﬁbt@ngn&abf(@%ryomc ‘é(téP}t (%I@ %U@ﬁ'ééyﬂdﬂ e%me&enW

wherei n said phenyl kenyl or C2-6al y is optionally
subst i t uthedewatied SRS mellsm‘pe lsdueed ptweﬁo&rﬁet%nt eellsh eperp lp@@@ﬁ sterpdedryl ,

- 6al Ryttt e xiSprotopdetbech] Sobchanab iRl Bleby P T Pig i

noi ety havsieBEEHPaRd ndticiAb OBBYE2E aBEMiIE Blve Shdepird AR @bstrivRe iArtheior
addi ti onal r| %atom may be a hetero atomselected fromN, O and S, which

monocyc|aré o rRPtaaNN b AIUSIASS tRerineeyias: FrosheleiPatBhle StaMseelisudmr AYamRis: ei n
Wis sel r e&% r Rb
each i n ng%'ﬁtl \&@de%r ese é%k’b%scg%oe sgénhf'éﬂt'@%fogﬁnﬁgé ﬁ%@é;aw%rc e%r(g}sfgﬁﬁageﬂ
hetero aasfoembryorﬁms%m detlyi ﬁgrtﬁerﬁstudreg; ripomsthentiss ef rribrgonit stamdcellsnipr
atons are selected fromN, O and S, which hetero_aromatic i

)i et
opt i onal PRtaBENGEAPWIAHIAR & hugian spPERCRALE (GOE At ?"ca|n89@§;j) Hgteyt@ém'éyooa
b t o} r n el URC
Eu EI?I k;l}ﬂ%@aéy gg/ll kgﬁf}r,‘?@ rﬁt?ﬁ{e}r éjrﬁy%nét %{1\'2?0 n q?ty%fe;rxy, geﬂogf thg??(y,
G - hal onlekryjds ahdlheNRﬂRiB anvtevei failedcto obtdr2 tamlarR&eratdmytmaedehyed from

o hat ochimali Rt St Gels alirl RS HropsRatndy pllediniam !
hydr ogeny luﬁétﬁ@tﬁlé@’bpd@aﬁ@a{]ﬂ‘?%ﬁ or@@ﬂoﬁhb%&%‘o ré\‘ﬂh%gﬁrhnlma%lﬁ?whﬁﬁqwatéd

cyano, nitro koxy, % r oxy ;
phar naceamczrdllngytcadeemlabee that tVSeFtGhé ewm lnstrumerézﬁibmmeneusmgt agultnbasali on

hercor $aPRnSOMRR B fany® Bhe St SRR PRI “Lhe Truinti on relates o a

phar maceuti cal conposition conprising a conpound of fornula I and

phar maceuti cal | XIIMCE{)?'[ able salts thereof. In one enbodi nent, the invention
relates to a §¥ OFr BAEANNENTI@AN:h et hods conpri se the adninistration
of a therapeutically effective anount of a conpound of fornmula | and
pharmaceutically acceptable salts thereof to a patient in need thereof. In
one enbodi menThe phesanmvevdrition retdtas ¢s ahoex hwouaethmﬁ far obtginingda pbpllation| a |
and phar ceutl |1y acceptable salts ther in the rrar]uf acture of a

ediAth resh TUTAN deEinasyRsRsIves fFom fueaR i '%trgt%emt I8 CURRGHIRG aotieP
formul a C e I r

treatnent’ oF ATOONGCAGMEht PLiiBoRFRCRAP @ISTHIE (AR, R piPRYF qd

i nt endeddrtferemmtloatle mresenee giitgn hgaent Hed siimildlatescgpidermahinguatien and an
hydr ocar bon n particular I nt.ende to i ndi cate such
hydrocarﬁgﬂ‘tﬁé@ ﬁtjmila%te@'n@Pdg%r%qkelaé'OEﬁB@ﬁatﬁt% S-Exanpl es of Ci _6al kyl
i ncl ude et hytne @iVBHIoNPAISHYbladiie/hn dxemby methedyor o@t‘éihlﬂeré)g}ét)ulatlon of
cycl obut cycl opentyl, cycl ohexyl, 2-nethyl-propyl, tert.- ,
cyclaspr o%wﬂﬁﬁt h?latlnpﬁytﬁﬁedﬁﬂte@éﬁtomoﬁvﬁ)&n ptummiam 'stgry pﬂH%nd@@ tm_ﬁthod

N R g L e e e T
" C2- 6al keguted Wish Iaﬂaﬁy@dQﬂ fte@demdbrmﬁamuﬁhhby&eg@mé)@m dhagiaigoyte3cultre5,
or 6 car bon atonms. Exanpl es C2- 6al kenyl inc]ude ethenyl, 1-propenyl,

2- pr openile '@@HPEWGnth V\bhht%Mt/:’IAfaBdtﬁ?P@H%}q? acignd cycl ohexenyl. In the
present contex yl nt e i ndi cat

straight, br anc 8% nd ormvcelniI %r%&%@gozgc%ﬁ ﬁls@?nMagu ea t‘aﬁlgnepure
car lsm- clamdnogehowlpmdmtmdmaoﬂ Mamn@ratyna'dyses @teeved ﬂn@mehumalnopmm)bbem
doubl e bonds. lﬁ arti u % g % |s i dtded to indicate such
hydrocar%t@m Gy Q@a@a )4t e—,me(gtpo ag 3PRYR JEBHIREA- Exanpl es OF C - 6al kynyl

i ncl ude et hy MR I

3- butynyl . Izwt1 gﬂeﬁngent @82%@%@%& t@g%aprrléé(clél%‘t{og%ggﬁ%g)gl’ﬁ?hé,%?g%rgm nbers
of the 7smb33anmmlyoputmehqmmgemhue pppulehpneofghumwud(eratmlcwee dbriven, fremd
iodo. In the present context, "alkoxy" is intended to indicate a noiety of
the formula -OR, wherein R indicates al kyl as defined above. In
particular "G _6al koxy" is intended to indicate such noiety wherein the

al kyl part has 1, 2, 3, 4 5, or 6 carbon atons.In the present context,

hal oal kyl is intended to indicate an al kyl as defined above substituted
with one or nore halogens. In particular, haloG - alkyl is intended to

|nd| cate a rml ety \/\herel n the aI kyI part has 1, 2, 3, 4, 5 or 6 carbon



trifluoronmethyl. In the present context, pharnmaceutically acceptable salts
i ncl ude r cal acceptable acid addltlon salts E&g& ically
acceptabﬁg8 H@ﬁﬁgéglts anmoni um and al kyl at ed annonlunggg{ s.gﬂé#ﬁ?
addition salts include salts of inorganic acids as well as organic aci ds.

Exanpl f t abl i ncl ud chl dr obr ani ¢,
yar of ool enaRHBLARGIENL S1eth Fals &1 O FHANEOT (A1 (<PIABADG 2ot RACP ey

Exanpl esg&de gﬁémé%gh%rqugg@k%rﬁm ds include formc, acetic, trichloroacetic,
trifluoroacetic, propionic, benzoic, cinnamc, citric, fumarl c, glycolic,

itaconic, | acthe prmn’canéemndrbalso rekanegno armeih@d f@almﬁparlngr@nh@ma@ skin

oraly & RSiido BhiNhe 2 BASKMESRHSE Do I RBRGLRT By, of e

et hamedi §ubs‘t@rﬁua1|g gbltecwaﬂnfogeﬁousap@pumo@swrahum Réﬁa’ﬁnb@yte@abml\tecﬁ frdmTA,
gl ycolic, panm nobenzoic, glutamc, benzenesulfonic, p-toluenesulfonic

aci ds, t'ﬁié'@ﬁﬁ;ﬂllmmée@oﬁﬁnccﬂléméhet{‘s)/eﬂép'ﬂ as the 8-hal ot heophyl lines, for
exanpl e 8- br p Ia X el 18 Hunan sl'aHrstu}B@fltugé(B r‘f’fol@fb%/ the method
pharmaceutlca acce bl"e "1 norgani ¢ or organ addition salts 1 nclude
the pharamebove dei;d:r}bembcept abl e salts Ilsted inJ . Pharm Sci. 1977, 66, 2,
whi ch is incorporated herein ref erence. a es of netal salts |nclude
lithium sodi Ut§ MRN8 l9 1 ﬁ@é@%ﬁ‘? m@%%@%m@ BNkAIMBL A 8shypan
anmmoiy u l@ﬁ‘ i He 8CRPYY wal ts include ammonium nethyl -, dinmethyl-,
trlrrewth @uﬁﬁ Iéé@‘éﬁ 8roxy eé,(ae , diethyl-, n-butyl-, sec-butyl-,
tert- butyl : Tla& nmﬁlbylamaiaﬁeﬁs falansarsnl tnheddlifke humant Bldnpokigioable by
cont ext rj ngjt at og‘i i n@g@ded to indicate the atons constituting a
ring, anl rfi”ﬁB*O he %\fee ed fromC, N, Oand S. As an exanpl e,
benzene and tghy@nanbahtedtRnercPatedndans h@ﬁwafn‘ Wn %ﬁ@@ﬁtu‘t@@é%%v@%éé&hﬁéd has
5 carbons and 1 nitrogen as ring atons. t he present context
" nono- cylorithe treRERgt dfa patheledydssociairyl w&h@km damggeor med str uct ure
coer1§ sing only one ring. In the present context, the term"therapeutically
effective anount” of a conpound neans an anount suffi cient to cure,
all eviate or PETAIREDYDESCHRIPTION OF THE INVENTIONSt at i ons of a gi ven di sease
and its conplications in a therapeutic intervention conprising the
adm ni stration of said conpound. An anmount adequate to acconplish this is
defined as "therapeutically effective Ef fective anounts for each
purpose will depend on the severity oﬂ%ﬂgr%s'ease or injury as well as the
wei ght and general state of the subj ect It will be understood t hat
determ ning an appro rlate dosage, r%n% Chl eved usi ng rout

AGHEEY |

expéq ment at i 09, US6¢ QIREL (thettP e ‘?5\5 1P REQt eéfhogli’%%qrp%” dPF PEIEENt
points i %o‘él%lé%&éﬂeése%n%e'@rfﬁc’e df 4 BB o oY EbiN&NY Whic glcsanof)e Ysbfahned
physi ci an t he" present context, the term "treatnent" treating'
means thleelpadaugta!mhe celd A arakef can ganémily beodletehiedploy posﬂerﬁtonabrrmmdﬁg a
conditio sych _as .a.di sease di order. .The termi,s, i ntended .t o incl ude
the ful 1 oopSlE i s EERAERREs SoMeRibint RS 1 Bke b emeLsPiReo S
patient k& Suffhes i Mbrked UrB Wn@ﬁ@h@!o%héﬁ%t@ﬂ ffor&cerret a&maﬁ@@wngomﬁ%
alleviate the synptons or conplications, to delay the progression of the
di sedbse, (RAGYD), @od enzyswigianalysist o al l eviate or relief the synptoms and
conplications, and/or to cure or elimnate the di sease, disorder or
condition as well as to prevent the condition, wherein prevention is to be
under st ood asThéeemmrpgsuianidn dhthuredre k@fatﬁnopgtelse méfekono tahpop@léﬂ@ﬁ efafells

combat i nt?”@tt he di sease, condition, or disorder and | ncl udes
adni ni st NatisARle toHecansive benputiraserigepnisyand thﬁb'%ﬁ@@ﬁaf’@ﬁr'zﬁﬁebﬁﬁﬁﬁt ons

I , t
Ceur ot vESPI S R RRReE Mk in MOBRCAE SCalBRENRRRL ik BRF o aTaReHIyC
pat i3nt keratirizedeed!sdof $h¢)rsirfaﬂammbbgrnaurrarrmrkers nofpbasalckératinacytesenclodeng.
Detailed d th t I d t, th ti

or ovi desEgkBLAEaER Byl Ut deptids. Bt RBLCTRveRd [GrjscHBEer dERG 10
formul a hnaikdy ﬁ’”@l‘r §b;‘5‘ra°‘b‘ét§£’lr %”}@F‘twﬁ‘\ KeFht? 1CBhd l%‘eﬂﬁﬁnmo' R%@ﬁg!d‘?rﬁ\?dm( crin,
represents hydrogen, G _b6al kyl, C2-6al kenyl, C2-6alk 6al kyl ,

-C(O-C ﬁllminkmlmark@(sc:)p@lfm ebdevngll-epld@(ntta)l jangtian \A/ﬁhlmlyelgrlnsca(lrxfb)a@amd

2- 6al kenyl @) aI k or phenyl, wherein said phenyl,

G _6al kyP® faéglagringbﬁ) %S{){lkynyl is optional |y substituted with one or
nor e substl tuents sel ect ed from hal ogen, hydroxyl, hal oG _ 6al kyl, nitro,

C _6al koxy, and NR2R3; X represents hydrogen, G _6al kyl or - CRaRb X,
wherein X represents a nonocyclic




saturated noiety having 5-6 ring atons one of which is N and wherein one or
two addit 5 atom may be a hetero atom sel ected S,

whi ch rmn‘(k)@;}@}r ckgrbrgng may be substitujed with one or nofrl)gtil/rsﬁlg%og%ﬁgﬂt
wherein Wis selected from G _6al kyl, C2- al kenyl, C2-6al kynyl, or ( 0) Ra
and Rb each individually represent hydr ogen, -CH3 or hal ogen; Y represents
a hetero aromatic noiety having 5-6 ring atons, wherein 1-4 of said ring
atons are Se|ﬁ§tu%€dfﬁé?6?n'\‘th9téﬂﬁ "Bumh ﬁlbrrb@ﬁeﬁf etérﬁqrm‘v Ir6fef®iEtanyymae
benzo-fused, and whi hétero aromatic noi ety may be substituted wrth one
or nore er@l@staotr@eﬂttha hameeeibliltfm forgearcaddt £elbbm C _6al kyl , C2- 6al kenyl ,

C2- 6al kynyl , a e dr ox 0 k N R3
wherei n each %% U%%d ﬁ%eﬁé ﬁ?dg %lﬁm%ﬁgrgbhpﬁ%t g'ﬁy%@%ggch VHGS ad%ﬂﬁ %%

C2- 6 kemdSC'Caféry i@vnuﬂnanrwrebgpeo@ceneltharﬂ haes tI’ﬁ‘@'abFﬁty t@kdeyt an aecdmrtoéerm R8
and R9-R12 i ndependent represent hydrogen, C _6al kyl, C2-6al kenyl, C2-

al kynyl , hiralcsyjeqre Memre%l frﬁwﬁe@twedcajabrdosrﬁh@trareT@s ﬂr@nm@weﬁbp@b - al kyl
or hydroxyO I e

Exanpl e of sﬁéﬁ%’r%ﬁohec@c I@Q‘;}gﬁﬁr ap Hc?%a Hd}eljtc ?@?@@@%ﬁt Eﬁ%ﬁ r%reng é'l?gﬁrr%m%rr]re of
whi ch i siP$ eslts” \dnehemanoﬁSOsr réfers aﬁd|type)ofahumangnlmmnrenmerrbeelaahebmnp

at om sel ect ed fromN O S include erazr nylpﬂg I|d|

i mi dazol FRfiVeA [rOBY ra dWBNaR BR7- P'%‘PB taR!l (dr C cell). Human

t hi r f r
atony RaeSl PTG Sonf oefitte 18LRIC 2XMFhAF TR0 b“'ch%”“‘%ﬁﬂs 87 e

furyl paivibbyytb, forre arlyi achol gell, bpryraremdt dgmvecbﬁrorrdarzen}bryo Typrcally, a human

4H[ | i | vl h h |, d
s, 4]twbiréé@ipﬁr%ote%rh'ﬁﬁe%rwtmés‘e‘é%%b aindt BHSGR, e oo Pt Eon
and pyr agiyh . Sbi2 o4 eﬁi"i@@lﬂ%‘:ghenésrrﬁpér%ﬁﬁﬁw sEMatloeane G FoRl

represents C | Kyl, 'such as’e , cyclopropyl, cyclobutyl or
cycl openemmphe mn@@nﬁmceénplunmeeprse@emelsmamern@lbtajmed erqcovdmg whdhei n

oy a1 POl repercioes B TRt el S0, KR B eoPLl onidlse Bl or

nor e subghy burtFoldcomrenBich We or el etiee hdehesrused fed ﬂeprogmdwrﬁm@)cellbnn

particular, X represents nethyl. In one enbodinent, Y represents a hetero

aromat i cthﬁﬁﬁélrsglrFﬁi\ﬂrﬂ@CQLSGaﬁer r@@'%ﬁ%’n@y ani SeserPrRrateln 3§Hﬂgl o Wgtr%l'ﬂifﬁﬂ edr e

sel ect ed, f o]

Subst it UCelieay sk 888 38 ri B e PS InBL BRLlcR PRl SFRE B2l sre

al kyl , ciyamsfecteal wglervrr@l vbelokgxsuychaas réRa2WRa)seshevtecn ceaphnises ®2t3i%hc5®62

| nde endeg%cgﬁﬂr e@{ﬂesents hydrogen or C _6alkyl. In particular, Y represents
Oero Yo9¥1SP-sel ected from4H-[1,2,4]triazo Iyl, thi enyl ,

thr azolyl, | Hpyrazolyl, IHimdazolyl, [I,3,4]thiadiazolyl, thiazolyl,

oxazol yl, isoxazolyl, pyrronI, pyridyl,or pyrazinyl. In one enbodi nent,

R4-R8 i ndepen'dleeﬂteryn rﬂmﬁamiallyrwdedgnnogenmw poruiationt’, garusecuhenejn, Refers

represents haI resent d ogen one

erbod el 3 HRSURIBN, Sesernnian] Mo SRS R Cf are ARt BBOHLPOT. PHeierably at

parti cul pist Baoaosao%orrﬂéeﬁbrérwtﬂweﬂ | dBbt r9e5|©/e)e§femes tcrrel AdRIDder Idr dane

embodi ment, the conpounds of the invention are defined by formula F or |

[1] 49 "] hateethsi sperifiacphargeleristics OfGt’@Iel&Sﬁlratlr)quéﬁtﬁ'@fslérﬂ@Sthydr ogen, Ci _6a| kyl

or -CH 2-X, wherein X represents piperazinyl or pyrrolidinyl, wherein

said pi perazi nyl or pyrrolodinyl nay be substituted with one or nore

substituents X¢ ydeer eereinVihe Rehedtedida” Orléf@e_t@ahl@én and ped)iandrerotigelly
represents a hetero aromatic noiety having 5-6 ring atons, wherein 1-4 of

sai d ri nghighdias been §e¢aret%ﬁfr$m@hlwsteommceﬂp@ﬂeeﬁ Hdisdiasural BRUFGEMERE et v
may optionally be benzo-fused, and which hetero aromatic noiety nay be
substituted with one or more substituent Z, wherein Z is selected from

G _e&d kyl, cye.earselaiahegﬂm tHey terox Yker@lin6ajt& couftureCimediiahdatefens, toandcNRZ&S3;
wher ei n each of R2 and i ndependently represents hydrogen o

|
onen ol RACRIMARGT RBNIRIT PHALES ABGEFSATY dor Sammr! theasmet: mialiseaiprt and”
G _6al kogyrRfal thu% R@r‘a‘ﬁhb téQdTHD@éW%g)HFdﬁr%lté %uﬁGFeeH{e%FRirﬁ &&bkding to
thereof. I n one enbodi nent erern ounds of the invention are
defined the ihwentidramay cansist” rn aRminieya! ée@ﬂrum @twmch Qg}lelcmr@rwr sugh as/tdro
b t) [, th d
oot nect ByRGEnEREACEE ol RoBelt BRRER Ry AGRVL I By e

butyl; X represents C _6al kyI such as



methyl; Y represents a hetero aromatic noiety having 5-6 ring atons,
V\/nereln ring atons are selected fromN, O a ch
het er o ag\géa&;%l%gn%lgety may be substityted with one or n%?ﬁé’ﬁ@%?%l’em Z,
wherein Z is selected from C _6al kyl, cyano, hal ogen hydroxy, O _6al koxy,

R R R R U AL N,

hal ogen; ¢ABEdifferitkRe 'cﬁﬂﬁll%e%@m bohslefsqﬁealFAlwﬁlfeaQﬁﬁ cBngikadst /3 DMEM,
particular, R7 represents t(;‘](zen and 5, and R8 represent hydrogen

and R9- RinlSrIéAP\/éEéatanﬁytﬁ%gzérie aalmgruré;iF@élehwglde sypplementeamiihcoiwaim v

eyt ingpfhz 0 BY8/A ARGeG0ERYR, 0P folir e, Rt 1 Srmofnf gddgfgtl
t hi azpl yﬂz4pgv/mé@|lewnear&pX@ﬁ@/wIrecmbm@hyhumwrﬁcgvl or pyrazinyl. In one

enbodi nent, conmpounds of the invention are sel ected froma |ist conpri sing
| a 3- N@thyl-l 0X0- 2-pyridin-3-yl -1, 2-di hydr o-i soqui nol i ne-4-car boxylic

acid ((S)-I Q

oo ) PRt OB bl o Sl Ko M TR e RS R i
aci d (( Sgurfadeeory matix spydble don chl d:ulture The term “cell culture surface” mcludes but
3-Met hyl -1 - 0x0-2-1t hi o hen- 3-yl - | SWdro i soqui n | i ne- 4-car bo c acid

((S) - | phierAt- Ilerqgjpgg sHe gléltuz*g plate dish well or battle. n a particular em o iment,

8- Flyypr I i 4 rRexyl i
o R Oy S Umor: Beteisiadind e hap g base e

8- Fl uor oeBture tshyfae i ©- Inee tbiyipaiiblexwiziothe3eadting dfdemms flbroblasts

1, 2-di hydro-i soqui nol i ne-4- carboxylic acid

[ (S)-cycl opropyl - (3-fluoro-phenyl)-nethyl]-am de 2ab

8- Fl uor o- 3- neA8Yjspd-HerefBithy |exbréss?0rf‘]ééﬂ'sﬁﬂhﬁé9bp&tBéclodejfrr%*@‘rfferentlatlon

1, 2-di hydr o-i soqui nol i ne- 4-carboxylic acid

[ (S) - cycledgisoloyCells3that piewde ram ppprapsiels Ispbaliaigearavhich secrete appropriate

oot d 7 ( S5 P g Be SV bt e EaliRiT S B aiborsc Sehrbfe €

8- Fl uor oir3a ek tivdlarZetobod®idit! célly m%uﬁpwﬂt ectddepin@t differentiation are selected
1, 2-di hydro-i soqui nol i ne-4- carboxylic acid

[ (S) - cycirepr di519r08p f ofu foeabiastay Imarge PATticLlath @& Mugaan fibroblasts and more
i (ZBdQ/h %ltcgl'saﬁgw nOcTzrrrYé )f}iﬁoglé r)‘f(’n l?al @?@g%ﬂlgr e @iment, the cells that support
[(S)- cycdaapdelmyzhl dlﬁﬂerfelnuatlm al‘tenwtb)nymm melclivated dein2af dermis fibroblasts.

8- Fl uor o- 2-i spxazol

1,2 ) hydr o- i Bd‘ﬁPﬁ(ﬂeir%B %ec%pg §§;p%CPe§gpaf|broblasts refers to cells that serve as
[(S) cyc

8- Fl uor oél Ost%PY%Xefr?’r:ogﬁ L‘Prrerb Sg'ﬁfgwrﬁ ngﬂ% r%HCIZ pﬁ(?vrﬁ%r%efes%%lf?ﬁt&r? nee)ftzfalcce(lll}J a(gxyl i
c acid [l(nS)Hx cayxdl ccqjhudm)non([ai;ts ferothe- rpalm@rhe)naeeofm/tem eatisde the undifferentiated

8- Fl uoro-3 dr0|so ui.nol i n 4carbox [ i
¢ aoid (RS Wi REeFEER Sherst ydlist Kan) Dt iaated By GBHmE™Y
2- (6- Chl pr=etiatoni e rmli’oTWc)ln 8AEbé#@iiriq % Rt Bbeodﬂfn@f)ﬂOof the invention, the feeder

1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid

[ ( S)2%y clilrpbtasys mayfbaoﬁ@npﬁbﬁygr)ourmetoﬁyﬁlqrobiﬁsegﬁe pwore particularly of human

? gl 3?;3@5&88&5?;%%?{?%51%@3%% yfa? Ee@tﬁébfasgs ?t)f&udlng dermis fibroblast cell

[ (S) - cyclirgy. @sdmpslésfcbfuaémm@hmwbl)asneelmmhbsam:ndaeaciut are not limited to CCD-
2- 2Amno r|d|n F;}@8fluor03m=3t_|y 1-

1, 2 di hyﬂﬂ }goﬁ-mv,qgm of- ghr2d)| ard a2 HJI2 ( Rhelnwald JG et al. 1975). In a
[(S)-cyc | ] i
8- Fl uor ob%m% g@ll Sgr;éghwgrﬁt&ﬁ&@ﬂg g@ﬁré%%y?@nﬁ g\)/('éj;isw treated to stop. their
1, 2-30 hyﬂrrodlferamrmbetdrerte -be caatbdXylthe cattuiid surface. Therefore, dermis fibroblasts

S) - | 0 3f| I-thI- de 2k 8-Fl 3-net hyl -
e T T A R AR PR L B N e P o X
[ (S)-cyclopr OR%;J g_ﬁérgm%@@ﬂybérrﬁﬁtfmfb%ﬂaéfﬂ r@%r@ té a population of cells that

8- Fl uor o- 3- net pyridi n- 3-
1, 2-di hyﬂyrdheszqamam mnta+rmathﬁ)>eytracela¢ardmatrlx of dermls Specific markers of

Eg( EI) ug?’g @O}p %thlgst%lé#ﬁg&ﬁg %@/}H mr&%@gy(}flprorﬁg%tlvatlon protein).

1, 2-di hydr o-i soqui nol i ne-4- carboxylic acid
[(S)-cyclopropyl-(3-f|uoro-phenyl)-nethyl]-anide 2n
8- Fl uoro-2- (6-fluoro-pyridin-3-yl)-3-nmethyl- 1-oxo-
1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid

[ (S)-cycl opropyl - (3-fluoro-phenyl)-nethyl]-am de2o



carboxylic acid [(S)-cyclopropyl -(3-fluoro-phenyl)-nethyl]-am de 2u

8- Fl uor o- 3o mEdMNL 599 1- 0X0-2- [, 2, 4] triazol -4-yl - PCT/EP2009/057817

1, 2-di hydr o- |squ|noI|ne 4- carboxyllc acid

[ (S)-cycl opropyl - (3-fl uoro-phenyl) - ms?hyl] am de 2v 2-(5-Ethyl-[

1, 3, 4]t hi adi azol -2-yl)-8-fl uoro-3-nethyl- 1-oxo-

1, 2-di hydr o-i soqui nol i ne-4- carboxylic acid

[(S)-cycl Oproﬂé('us@% hérér Othléhéf@dﬂe)ssﬁﬁt ”b)deht Qﬁhﬂ@tn%\’}’lates epidermal induction”

8- Fl uor o- 3- et hyl - | - oxo- 2- t hi azol - 2-yl - di hydr o-i soqui nol i ne- 4- car boxyl i

c acid [1(eB®yrs @yam @geopynat(ls dapabla)obrngwlr)g me Bypresaiendef @xidermal markers

o cor bosgi AR BID &) einobPolatTaS: Atk AR 4 TR Rl ap B ™

2- (3,50 [%tn‘ﬁulb}’és é@d@rrﬁéltmd@@tmw.Ahwuth@rpﬂnbbms@aad Meédndermlingétion.

2-di hydr o-i soqui nol i ne-4- carboxylic acid

1,
[(S)-cycl opr opy@-Rastieylan embskiénent thetagant thas sémalates epidermal induction is
i (2,5 %Gé@ Lidd sr SRy PR cg’ré%%tbnocﬁgilf ?gﬁéycﬁpﬁgégﬁéuc Prf&iRs (such as BMP-2,

2- di hydr 0-i'soqui nol i°ne-

[8(E|) CyCBgrPr Qfery]ﬁcf Bliﬁﬁmmogeieqpitmmelg).lmm fSrh}aeIapTDtd?s%such as Srlnad 1, Smadb5 I
- Fl uor o- 3- ne -1 - 0xo0- r o-i.soqui nol in car.boxyl i
c aoid 2% Srage PbBud ysanas Pl u@rﬁesrr{eﬁa|f§mmﬂ¥ama%ﬁﬁra@‘fs%nd Diferéndiation yl
r op L n xvl i
R kT Bl i o A L

8- Fl uor ostBrutatdsyépide(rbalriedigtion is setendéd Boyl dhe groopaonsisting of BMP-, BMP-4,

1, 2-di hy - Lsaqui nol d ne-4- _car ox | i i :

[(9)- cyc‘g&%u?y%%(aé]' %8?“35 pﬁ t(ﬁ:ﬁ]% gr}ﬂadgregarred embodiment, the agent
8- Fl uor oy ‘s@mb)é@é@é‘éro%%hﬂi‘n@u@nd’d is-Bwvpeg hyl - 1- oxo-

1, 2-di hydr o-1 soqui nol i ne-4- carboxylic acid

[ (S) - cycl obut Vhe (8rmi (RVME-pheefers -taeBage] manpliegengtic protein 4. BMP-4 is a

O P Ondy B BEIROML IR0 tarT Mokl HobRiRe I gk MBraty R

8- Fl uor ogat Aiylind a@}@pséquafmeiu@ provibed, iA- dichyPépo-dgituian aindae-akcessibaxy! |
c acid [(S)- CKC| %{)rog - (13, 4-di fluoro-phenyl)-nethyl]-am de 5b

8- FI uor oD@Mhet 0-2- pyridin-3-yl-1,2-di hydro-isoquinol i ne-4-carboxyli
c acid [(9S)- cycl obut yl - (4-f1 uor o- phenyl )-rret hyl ] -am de 5c

8- Fl uor o- 3-net hyl -1 - oxo- 2- pyri di n- 3-yl -1, 2-di hydr o-i soqui nol i ne-4-car boxyl i
c acid [(S)- Ayckebheydin( e, ekpde%mm@gmﬁeMl s)tmmamslt]armmmi diéfeBentiation of

? (2429t ﬁ;éﬁrgﬁééaﬁg%g%fgé ?91 agg'gggg%ﬂ%/q; %{trpldllatesr (t)ﬁe e_xpresswdo yg keratln3 5y|and
[(S)-cyc kerBiyhl t§n&IH48BPKkerat

APt %éz’r%gﬁglyéﬂpﬁge%éi :j’r@rﬁfn?_@;/?ﬁ%tm _X@p@rre?@'hﬂ{aer_@? Q &8P keratinocytes

1, 2- di hyahizhi sanqucamﬂblaeof 4eonmlabthffelcermandn in 3D culture. In one particular

El( (S% [ %ﬁ:l %588@%?%3?6 (aggoeh u@?g %Hﬁﬂ@ i hel?é%]fﬂﬂm gﬁ%%?t'%tq{yﬁra?n%cﬂ?? I Iﬁor o-

3- net hyl sel@cﬂé)zﬂrfrdfh rﬂh@gydu;%‘brﬁﬁmg &¥AddBrbid aetearkd rddrolcadiat hy! -
1- oxo- 2- pyridi n- 3-yl -

1, 2-28 hydr o- |EbQ|U|h@bm| néascasbichoAYIC) - Nepersny fhy diFa. Arstiandsexy bi (€Shci d.2-

e e e T T Y bas et o2 21

[(S)-cycl opropyl (3-fluoro-phenyl) - mstH@I] am de 5e

8- Fl uor o- 3- et hyl - I - oxo- 2- pyri di n- 3-yl - d@ydr@hl soqui nol i ne- 4- car boxyl i
c acid [(S)- cycl opropyl - (35d|f||-u;9 (o) yl']-am de 5f
8- Fl uoro- 3-net hyl - I - oxo- 2- pyri di n-3-yl -1, dr o-i soqui nol i ne-4-car boxyl i

c acid [(S)- cycl opropyl -(4-fluoro- phenyl) met yul am de 7c
6, 8- Di f| uor o- 3- net hyl - 1- oxo- 2- pyri di n- 3H

1, 2-di hydr o-i soqui nol i ne-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-am de 3e

2- (6- Bromo- pyps cUs‘éd?’hé!rle)ﬁ 8thfe't%ﬂ’ﬁ0 gFé%th cukuPdOrefers to a three-dimensional

1, 2-di hydr o-i soqui nol I ne-4- carboxyTic aci
[(S)SQ:ycu&swtq,dlw(rew\fhan@cuuw@equﬂlI;mwlsgzd]remﬁsd@cQaglssuﬁlon@rgﬁmmnﬂtrhy| 2-(
1-nmet hyl - 1H pyrazol -3-yl)- 1-oxo- 1, 2-di hydro-isoquinoline-4- carboxylic
acid [(S)-cycl opropyl - (3-fluoro-phenyl)-nmethyl]-am de 3f

8- Fl uoro-3-nethyl -2-(l -nmethyl- 1H pyrazol-3-yl)- 1-oxo-

1, 2-di hydr o-i soqui nol i ne-4- carboxylic acid

[ (S)-cycl obutyl-(3-fluoro-phenyl)-nmethyl]-am de 8a

8- Hydr oxy- 3- net hyl - | - oxo- 2- pyri di n-3-yl -1, 2-di hydr o-i soqui nol i ne- 4- car boxy!
ic acid [(S)-cycl opropyl -(3-fluoro-phenyl)-nethyl]-amde. Further, the



mxtures, i.e. a mxture of stereoisoneres, are included within the scope
of the 'WS%@?B&;@%” particular, when A represents CH 05)%?%200’3‘/3%3[7 be an
optical centre grving rise to two optical isonmers, an R Torm-and an S form
I n one enbodi nent, the conmpounds of the present invention have the S form
In a particular enbogi nment, the cq unds qf the present, i nvention hﬁéﬁ t he
t is

fol | owi ng abs%l? (HSEC: BRI MG 1O aPBHIPReS ATHEISh P EFYoFISERSE H's CRpel

under st ogghdchabd WHEN skireBamdgay TtHee (aRRMbAIRBRIGY Cadicited NGith ikt earreend is
in enantionmeric excess, e.g. essentially in apure form Accordingly,” one

enmbodi nereferst ta vayi divgease o eliniealeconditien ohapatiadzed tyhekinndamagen ima, ng

east - peopCiorh Sy o dbnpffitucofust ankr Bin, oy Bhsbéslnr Rl
forng capjlres! edeerriativil Aliddicaphhaabeastid Isessdey lknewvraie tdhastdimears,

exanpl e by separation of diastereoneric salts thereof wth an optically
active aRdtBologirs ofiipiarastarg ganedsphatosiy sudcas Feidemaelksic Sviesmdierpderma

R R S R R TR e R AR S

matri x. The conpounds of the present invention may al so be resol ved by the

formati on of diastereoneric derivatjives. Additional netho%ﬁ ggi t he
resol uti on of ABPSEEAICTERL IR LM nSHRAIED MEfRISdOskiMamMal nPigieraivt a hpane
used.n Su [ i Ywilh skitPd4 S8 .ge b lh&dr RQd S.
Wiao S a%@%%r%ﬁieag@ﬁn%@'ggﬁggggcggﬁe?t‘f‘"gr?n?", rude Lé&gkd rSO%g,
New Yor kn¢tlife8k)the@athaagy.y acti ve conpounds can al so be prepared from
optically active starting materials. Furthernore, when a double bond or a
fully or partially saturated ring systemis present in the nolecule
geonetric i Sopefte BBMiXE df thBERvehlion, SthenfrRrefedt” @nytr&ariERtT ids iuseser s,
as separated, pure or partially purified geonmetric isomers or mxtures

t her eof Berein,neferseld ai mathed: hat ge aimedt att delayingeat ipoeventingetiesensetodfedul es

havi a nd. with resiricte e} y. for 0 [.C 1.SO . These
are 1? sopgtﬁpg)r%fedgtt Or%gérrsllr}él %Hé@gm’h?rﬁ%ﬁ@%cghg’ﬁ%f #%—fﬁppgsgﬁbafnﬁvgﬁéi on.
Fur t her neriogreSsiore  @fgitavaticn nio Wetsyiovhtidrin eof pties @ymptomenbdf ahe npathekigy! dtn
different tautoneric forms and it is intended that any tautoneric forns

t hat t hebdrgipe @heyt ameligrtionseof ihersyamrioMscPiuiedPaheifoy. 8RS/0s@sFarpg thae

pr esent bﬁ'ﬂﬁ%ﬂ)t- on. NK3 receptor antagoni sts have been inplicated in various
di seases"in addition to psychosis and schi zophreni a di scussed above.
Langlois et al in J.Pharm Exp. Ther ., 299, 712- 717, 2001, concl udes that

NK3 ant agoni sts may be applicablg i ?NS dj seases.in general, and in
anxity and depression in parti o@Eé&-‘?ﬁEﬁL}Zﬁi&fe—’Jﬂ%r .J.Phar., 122,

715-722, 1997 further inplicates NK3 antagonists in diverse brain
functions, such as cortical processing, |learning and menory, neuroendocrine
and behavi or aThe poedeattiinventidddictdtesn &b astaerdivive athedsioowbtaining ANKBpelatioNK3
receptors, are involved [n pain, and that NK3. ant ni st 5, have an

et | nool SEpiTaR Keret vl edetivas Fa: hyiine P R odlsry Befter & SRR i L
15, 363-86%0-dM@shg Mamahi plrtootdnti Stek flISChith 68el1s2 9at38dppdr Bisdérmadl hat
NK3 ant agoni sts have an eftect in gut inflammti on and concl udes that such
ant &foni giffereniiatipe insewsence i an cagantrihabstimulatea Brideeiall indyslinto Med( &BS) .

userul i PORHANETEHERR e el B ro A P PR B o O 2SRt b, i r vy
hyper r esponsi Vesessmaro Utatisosytds ogsivsde stroimct timanh Datutipotéi) . SResipidells

Crit. Care Med., 158, 42-48, 1998]. Maubach et al in Neurosci., 83,
1047- 1062Dtainghe shpwihenanetliad A% abvandessgbaiseracaRlei de rerarinéier gl

that keGP0l 2AR BholSA PR RED df Rah Migea) Rl TGy G (pBLBARREE
i n BNeuinesniors d2thonk&28dl 836 sakDOAs snegadsetis retenatiset af huii@n @pideyois §hs i n

the treatnment of Parkinson's D sease. .Accordi ngly, .clinical re-clinical,
novi vo WG A1 R Vo) G s are BRGe AR DX Faraeibp Piftutp RPGE. Masesy
rel evanc§arfti_€[1|atrlg%a‘ic§ 88iidTBRbre’E NAkbRUSH HhSAKEPAthICHsURiah thARREC RRekéTs of

schi zophreni a, depression, anxiety, cognitive iInpairnment, obesity,
Al zhei mebasaldayrawith keatiki mslan(kd/dil 4pare trapacriptiaroiactorp6eh snarkesydf, susahma,

br onchoc SR 8GE; A RGURT i RFB At Okt KTEH AR ion and markers

syndrone. Schi zophreni a may be classified into subgroups. The paranoid type
is characterised by delusions and hal | uci nati ons and absence of thought

di sorder, disorgani zed behavior and affective flattening. The di sorgani zed
type, which is al so nanmed ' hebephrenic schizophrenia' in the ICD, in which
t hought disorder and flat affect are present together. The catatonic type,

o, T - B N o e



catatonic stupor and waxy flexibility. The undifferentiated type in which
psychothwa%gﬁﬁggﬁsare present but the criteria for pargﬁgigz(go§gﬁganlzed
or catatoni'¢ types have not been net. The synptons of sc |zop

normal Iy mani fest thenselves in three broad categories, i.e. positive,

negative itive s Positive s t re those, whi.c

r epr esentP %{:ﬁﬁo 8&8%@2"’“ g%qi&pn%t%wg bd%@gxgﬁéﬁ %tqe?ﬁﬂam"aﬂ'% apd
del usi ongpllabjeal il VineyymaYy Ao ekereeeqeeammg ewhie .@fat mamerwfskw §tefrr eansa
| ack of noriral experi‘encés, such as anhedonia and | ack of soci al

inter acta@wellmafamﬁtanﬂé%wwmcbaﬁe marisers af she egriaal gells.npai rment i n
schi zophreni cs, such as |ack of sustained attention and deficits in
deci si on maki ng. The current antipsychotics are fairly successful in

treatg ng the ROIMbEMBNIRE NG iMehtibarreldies fo wal éx b mbthoteatdbtainmgda
cognitive synptons. Contrary to that, NK3 antagonists have been shown

cl'i ni cal PgpUlalionsf buaash kestinopyss daregiomdyanan &lujrriephstenn cells, said
schlzoph S ] C rd he
above di ng_ogfgél’ﬁ?ﬁsms é/g{ggl Si{)c)fuel’g(ujrg]ét e@zgo%ﬁﬁmo\%/gnﬁ E:’a;[ﬁﬁ'lre1 I ?ﬁoné%rﬁ%dlﬁjré
?Ogn![ ti vwrﬁaotqat:oane;j \mm(rja tdyee ofrfpedemﬁbrtolijlamd; trdehe mleséter:oee;af a Icemghoctyze
unctions or cognitive donains rkin r attention an
vi gi | ancedltusg IUMeHIR %eﬁtﬁﬂi WT%WX\D %g@qr@&r% idhg and nenory,
reas@ning andPs eREIIFOLLBainfert: h ?H%Wblw oldtPStdrArbelSRRGHAB b RIRE R N9
and/ or soci al nition. In particu tive Inpairment may indicate
defi ci tsllmmeehttm embryanlcchtemrgfzim b cehlsjlorrhymam mvdudem;klungotemt isférowdelly i n
underStaGqu%tFﬂf |cioncentratipn, i npai rment of probl em sol ving, poor
menory, % PeS)i n expressing thoughts and/or difficulties in

integrating tReyGHINg tof #EEMMBRIASS BraRavh@HtionOhED EdlisCmbl iRSsdiBcteytdmet i on
of irrelevant thoughts. In one enbodinent, the present invention relates to

t he conpaunb&Sotelt hireg rioeanples o OES oell fioes | uwdmbuheremyt limiedie SA-01,

Cor ot ooV PEs pey (RAEReo QTR 4pfha 2C i Py Fahar adinoly Aididotothecase

schi zoaf fweéhllo’rﬁEhESS@éII@eire nmlpaewomy cdite@diarthe présdndesofaliptascdsicspeden ;
shared psychotic disorder; psychotic disorder_ due to a general nedical

condi ti offe Ylieketapal satent pnlisatier IVERARMNI 068! JdpEravel.ca6eR"HNg 40 dbfol

anphet AMhEFE ke SR bE BEISHENHat e SRS k! ncBk RRISKP Bl PEr =ABE! T Y
i sorder; pSychosi s or SchiZophrent & assocta or ‘depressi on,

3| pol ar dmbwml@bodl@szatsedewrlbgddm skﬁeatahao oM. I%Tatrdtl (@90T) Sr nhldsd:aee,al 1120 Q8).
epr.essi on ner anxi et i sorder i pol ar disor i nt enan

L1 edront . r oG GRS LG BROR PR 105 ABPTRPLBHY R TRy Darkalpeed

cogni ti Vﬁ'%l‘nn%ﬂ} hORRh iPAREAR Ilr%eﬁxta}‘npléé)eﬁrbﬁm%nrlﬁ@ééll S rﬁ'c?d&%' BRrar not

di sease; Parki‘nson's disease; paln; convulsions; cou ast ma; ai rway

hyperr eslﬁmiﬂedi e cknss 20168 M@aBHrethcﬁO@émnmIPSt(foreﬂi@hohH\dB@@t AtMEiBon;

chronic tl’ltl(éiji ¥8 ﬂul nonary di sease; urinary incontinence; gut

i nfl amra Pamatic stress di sorder; denentia; agitation and

delirium l n eArﬂe*nlaﬁve@nﬁeenéé@r@faﬁmmbpeeée||%ymaycu@esé|bete@eﬁrdmmng@eprdeﬁl ng

the adm nistration of "a therapeutically effective anount of a corrpound of
t he §r esb@fﬂks haémayohe tconatitpiad ena ther aﬁ@etic PrErassE In ﬁmr@fﬁfrmn@énﬁ t he

Phe: mot ro0CBRBPrFIFS Fiek B sPBbe oo Aol g IoBPiidhe 2aerGohffetihte™
anount ogegmennpothedh@hah gl RN T rc\aﬁﬂtmz&cens ar patrizaniPs eemeaﬁb Higveof .
In partlcu ar, said treatnment includes the treatrrent of the 805|t|ve

negat i veNQMOZAIOUSERT BENES %ﬁ%”&]o%@fﬁt%ﬂp iy anfiosns Brbo@WeRR: t he
pr esent t he
et hod cleang At HEFAGT & dfpRrod¥cRrolbiR IOMPRlo, [AREATEN |
of &@onmpawedo Qireatleea press eeu bank@m;ta oendvaalze saur@Enof ceilsntead rrtdyeh)@emtable
particul ar, said cogniti aj.rme is mani fested a cl.i ne r ki ng
reror y. G AR BNGeNiST SHBaGataapSe KEFH (T amuoheRpPpoIes Soaqoiies

| ear ni ngy /ALK HPin¥agd E?‘%o'?/\'/dlﬂwcﬁ%rﬁéoma‘?f%t?dﬂ \diSea - Eblat%ﬂeébﬁdr\#ﬁallfléé‘cdf' on,
speed of processing an r socl al cognltl on. The antipsychotic effect of

t ypi cal epideemigpi)cal anti-psychotics, in particular D2 antagonists is
exerted via an inhibition of the post-synapti c D2 receptors. Pre-synaptic
D2 auto-receptors, however, are also affected by the adm nistration of

t hese conpounds giving rise to an increase in the dopam ne neuron firing
rate, which, in fact, counteracts the antipsychotic effects. The increased
firing rate continues until the effect of the pre-synaptic auto -receptors
is blocked (the depol arization block), typically after approxinmately 3
weeks of chronl c treat ment W|th typ| cal or at ypi cal ant| psychotl cs. Th| S
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adm ni stration of NK3 antagonists and D2 antagonists is expected to give
riseto qu%ﬁ&ﬁwaﬁgset of the clinical effect. Moreover Cgﬁﬂg&)ﬁggnrsts are
known to Increase prolactin Ievels mhkch may give rise FETEEABIL de
effects, such as osteoporosis. nown that NK3 agonrsts give rise to

w11 omer - anhs RS patisHo Wﬁﬂgrré%r Rehag oIEPaent St sTr DRU A S -
level . An%?d’ﬂéinnéﬂabﬁﬁréﬁ UK?»mﬁaﬁ@@@maqtére%s@%venbagogeﬁétrc HR¥atd s the

address sone of the saf ety aspects associated with D2 antagonists
admi ni sthamaoskinsi m | arly, NK3 antagoni sts may be adnmini stered together

one o more dreerMS St NG REERS' IEC aREHOR S AL i CBAeGH T
doparg nesdMctegCiapther manhes B diaraiie midseb BEE! ay Seitatadpi auterélldn A NMegiepsor ,
serotonin 5-HT2Areceptor, serotonin 5-HI receptor, adrenergic al pha 2

r ecept or MateriaiBl 6ol BultyBSUTace By be Sekoied ommples Of suph csrﬁaterlals include
cycl POXYQ&%%t ||ﬁf?r%g‘{ﬁ‘tfé@&é'/rlﬁltére%.?ﬁéé’& 8‘§péé %{Jér%lr\}i/‘?ﬁ g@alﬂﬁb or with
agoni st s/ posrtive no ators artial agonirsts of one re of the targets
serotoni n 5- HR2a reatiptiar , embl@md;ranneies kekividro ayee egulture Amﬁunnecmayobe

ni cotinic alpha-7 receptor, nmuscarinic M receptor, nuscarinic M4 receptor,
met abot r%{ﬂ%e@?m%ﬁ!@ roé‘@eﬁf onora Wts rﬁﬁ%ﬁi@g @97”0 the LQVQHﬁt eoneKt

TG URS.  dopainge &hideRhisP (ABRAMIEGFPS sBRAPT Bfruy e NadavRbLN Ssulin,
adm n| st at1on of ‘conpounds e pr sen inventio er ant |

psychot i kydroopiisads, cbulehcatsxlbzaadttargdnthsyrmian rmrpartadulergembedgnerﬂDEhe)

ant agoni st s nt agoni sts, 5-HT ant S nt 'sts may
be seque‘h“?r QFOW’[G(ET(‘)%A@ e '%b&rﬁﬂeegew%%g%y %ﬁﬁ'&ﬁ"aﬁ § ?gﬁla?

agoni sts i ncl ygerBRlgORe Bh Mthbo it erOtrrezmoenncwl tﬁerd:cﬂwcehtréﬁérﬁ 'di‘QiH%orbrc

zi prasi don, ol anzapine, quetiapin, and clozapine. In one enbodiment, the

conpounda@é inhthepkeesdinocytey ewturenmiegivaamay stasy domn0.84 abuat 1 fmbin labaut

ro)a??fscmg é%ﬁcﬂgg%wﬁggﬂégét%&a%%énﬁg%ﬁ }ég(hé?g% q‘c\{\@‘%q%rq@mgdggdyl \r/]vei ght to

about 50 ng/ kphdedicavtdivh dfeBMBay in Wreek@man@cyr!@saue@ meblunderree,nabrvnmt he
frequenCé and node_of administration, the sex, the age the weig and the

general @8RJNM dA 7 BMe 05 BBaBIMk éo HEOGGNgATEJIN tﬂqepah%ﬁ%re eéTﬂJRPQ”h‘@nséU@rr ty
of the c etn‘tr%ﬂf)h%hl%‘?\/llﬁrﬁ?toeﬁﬂMa”y concomtant diseases to be treated, the

desired ct o e treatment and ot her factors known to those skrIIed in
the art. A typical oral dosage for adults will be in the range of 1 1000
ng/day of a c ound of the esent inven such as such
as ¥9100 ng/dg QRINg. By thigy ”t'opnthH 'H’PheéhtSte'Erhﬁe't?Z inh % i%n
rel ates s HogufioRRL tRGidR SHRBENt BreoWity ik EBﬁr te
manuf actﬁl(r}rghﬂﬁpg &l if)gaérrgHﬁl or fta)he%l %ga@ﬁ{ent o) andfas/,rease sel ected 4er om

psychosi erffes@hlazropmfesaiichpelﬁ:hri 2 puipueatiohoofealissibatl ercapdulete @i frhexphiolagical

di sorder; | usi on ord brief chotic dr order: share choti c
i sor der an EyiTBARC LR oF hiwehoasaD BB Bb el GBIt ket ReS TV Bf o
or drug frefus@AaRIGHSItERt SleRP el (/s&s‘oauh ‘todd eahmuraraémbe@mrrﬂethetme
schi zoi d personal ity disorder; schrzo gersona ity disorder; psychosis
or shi z@emcémaer \REY O 20 glayk () 6ﬁ1§]30’5 ﬂ@é@@ b 30 days pofadayssor der

Al zhei mer' s di sease or Parkinson's di sease; nmjor depression; general

anxi ety disorder; bipolar disorder (naintenance treatnent, recurrence

prevention ang fathbi lobjet icdrthe ineentasn Rla@ee an isolamsd pmpurarrpalcrfmmrrhan
ADHD; obesity; appetite reduction; Al zheiner's disease; Par kr nson’

di sease; kyatiRocyignderiyed feom dwiman Pheipeirnt siemveg)isbiainebiebrn& ry@,ﬁr&@as
nlcrovasgyéﬁgdgégﬁkﬁpnsrtrvrty bronchoconstriction; chronic obstructive
pul monary di sease; urinary incontinence; gut inflanmmation; post tramatic
streX»s disorder; denentia; agr tatr on and deliriumin el der | y; and

i nfl ammat ory ovvel ndr ong. on enbo i ment resent . invent
relates to t heCeRdl r’tg)f/t%laee b% ' {10(5 rf-&etﬁ‘?r IBMeNYP ey ffther

manuf act i@y Hse%i @Fééﬂ %@anh@rthghﬁoédlﬁ%mthlﬂharﬁ%rél‘ﬂ% | derilEd from
particul ar, " sal atment 1 ncludes the treatnent of the positive, negative
and/ or cbgrmnanr pleriggtent cstemotelis lnibtaipad ead previaugyedesdhibedmentq CIeIHeClpitLHfSent

ranuf act YGRS CarRa i ver O i RBtad 1bAeBuRREN o doRe eflable) n

particular, said cognitive inmpairnment is nanrfested as a declrne i n working
menory, attention and vigilance, verbal |earning and nenory, visual

| earni ng and nenory, reasoning and problem solving e.g. executive function,
speed of processing and/or social cognition. In one enbodi nent, the present
|nvent|on reIates to a conpound of the present invention for use in the
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personal ity disorder; schizoptypal personality disorder; psychosis or
schi zophr&ai go ?I%§8§' at ed with maj or depression, bipolar @rﬁ&'ﬁrﬂﬁfosmn
Al zhei ner’'s “di'séase or Parkinson's digease; major depressr on;

anxi ety disorder; bipolar disorder (naintenance treatnent, recurrence

prevention, and st.abiliza mani.a; h n iti r ment
DLevent | Sl ath Syatt L sl Lonks anmg, AP T < B30 5 ks G taoe
di sease; {oPRobhin CANY¥ LSRNy %QHthorﬁé% Hpationy BET FGRAANREMARBERES
m crovascul ar hypersensitivity; bronc oconst ri ctr on; chronic obstructive

pul nonar gertieskise®; humamatyipoidisiémeaede; gut inflammation; post

tramaticstres rly. and
i nfl anmat ory @8%%0@3%'?8%;5%'? ”@Hée ghﬁ%‘% %@ﬁj ertaﬁ@é%{l%%nm“% ﬁ{}%ﬁ rh a?
rel ates p@tife MBS0 hrovIved thaiihé Rerath@cyie dlitiré rhe@dunmrrg of
schi zophrenia. In particular, said treatnment includes the treatnment of the
posi t i velolrfuppierIenteddrith agdgscortie asgRVIBrs of schi zophrenia. In one
enbodi ment, the present invention relates to a conpound of the present

i nvention for use in the treatnent of cognitive inpairnent. In particular,
sai d cogniti vk funpar regett bé thaninfestied rates decan neoliatedr\rsub'sragtra’IBHWe
attention and vigilance, verbal |earni n and rrem)ré(é ISUGP%J ear I@gt and

menory, RYRSEANGIES AUPURIOR 8muean derd @CYE%&@GW STAN

procgssi rr?@@\{soébtgﬁ’r‘é]'o% b;‘?ﬁgﬂetth'oarhs A vads of the present invention
may be adm nistere one” as a pure conpound or in conbination with
pharmaceutical ly acceptable carriers or excipients, in either single or

nmul ti pl e doses. The phar rraceutb al _co Psi i ons according to the invention
may be fornulated with pharmcM—Mﬁé%riers or diluents as
wel | as any ot her known adjuvants and excipients in accordance with

conventional techni ques such as those disclosed in Rem ngton: The Science

and Practice bihe Phapstarigllyl pureli hpowgeteusapopulgtion shdirran| ketatingcyes,

For ot ot Oetyedt e el b TRAEH, SR EIFRRRhed S dRingRo 106 HighGFqrine

rectal , ipesalion MayBniiey, smmble:r@lr skinn@kerghyng buccal and subl i ngual ),
transder mal , intracisternal, intraperitoneal, vagl nal and parenteral

(i ncl udi ng subeeretaredhs invertioaniealas 49 2 phamagesdisal compesiliemsegRiising a

i ntrader t P d b ted
t hat theg%ars)é @t%ﬂ d r%ﬁuﬁ] g%vm er{ogrgpgo ﬁgﬂ(grtr héefeégﬁgﬁarec%lnyckegnag ggdngf

t he subj legmanhoploepbiesatstdm icbis ruit theeirvientibe @uhdiptionally @ phatmeetettatind
the agctive in red| ent chosen.  Phar ma}ceutl cal conpositions for

or al .
admia¥ st /¢S Pnc,qaurd"er ¥l i B iEAbe 1P orGeEtall c BMROOMETS) o8, RhaAsMEceutical
dr agees, eng o) r can
be- pr opac SIPGs R OBy RtnoP P AbAsd ol Sl S bR RRTOP fanc
i ncl ude biohativeofestorenul si ons, suspensi ons, syr ups and elixirs.

Phar naceuti cal conposition f r _par.enteral nistration include st.er
Rueous and. nonAGBEL S h; e ot A8 a Bt ol e et ©
emul si ongfas wehl casieptriédiuth RANEIEIDetOndeint@earasith UhedefféttivbRESS ®F the

i njectable solutions or dispersions prior to use. &t her suitable
adnidd st bl@tqgml fstivity Phibeudeoenipsnslis oandwhichips Nps exessaivRiniexic & teegst

of the | Rucltll ore SRaTRNRRE: SFEnie hniacthBlesgey CraEtd, himootdmg "

corrpoundphanmareuaﬁelwﬂac@éptab@baﬂrerstor ofipieats Motlidasblr aw n5t nigniteti0to)y,
50 ng 100 , 150 ng, 200 ng or 250 m% of a compound of the r%@gsent
i nventi oWathorsaHaﬁ%lHt'@'ﬁ afe-9-o RiIBgeE$ c3P14oN) ntQilgy AstAIDes; (Rarehetaies (e.g.,

t t d
of  apout AT BERdTLr SfarBAl Bl LM befrs  MRIGRIMUIIRRATIBE A ddifinfide!
adm3t st paoliog, Bodutaczusical coﬂmposroapeunaiy dfe fdwmuilatedrdd bqurds seem-irmerds
agqueous oI uti S pr I col ueou tanmin E or sesane or
pganut oi§: gwﬂﬁ%éé’régiﬁ%&‘eap”é\éﬁﬁaﬁ'& 65@%@@#@8%%%%@ d be suitably
buffered i f ngeeagRy Yre?é?ﬁ’ theeterrnq%rogrdawnatct.ﬂfbr§&b§t§rréiseroe%.b§er@r£ctwth

sufficient saline or glucose. The aquéous” solutions are particul arl
sui t abl erdferrs itat rayemoalisculentor agospouad, wmnseutmam anda rnhearr_r@rceubcr:Qal

adm nistration, The steril €0 ed are all rea

Vel | abl EpOSiaRaLHE Fukhfiod Busehelistn e TRRBYSReRMEg e iEPdon. As

Sui t abl e pharmaceutical carriers include inert solid diluents or fillers,
steril e aqueous solution and various organi c sol vents. Exanples of solid
carriers are lactose, terra al ba, sucrose, cyclodextrin, talc, gelatine,
agar, pectin, acacia, magnesium stearate, stearic acid and | ower al kyl

et hers of ceIIquse Exanples of Irqurd carrrers are syrup, peanut oil,
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pharmaceutical acceptable carriers are then readily admnistered in a
variety q;‘v %@z;lggmgorrrs suitable for the disclosed rout g5 ﬂ% 0091057817
adnmi ni st raPion ormul ations of the ppesent invention sUHTABrE 3 or al
adm ni stration may be presented as di screte units such as capsules or

t abl ets ach c tarnr predet f.the a tive | redrent
o o oG0S ByP i Sl B S kb Roidaly SthheSupdhead o
avai | abl lﬁofa@t"\f@' ktbRNSLIEIe I6r iUet .ttetﬁeobrad%eaofpmwereéynt ghEHtloRSmay be
sol ution or suspension in an aqueous or non-aqueous |iquid, or an

oi | -i n-wiaued ior anaide Mariety [of | faquiies embisagive nfolecudes iancc goMpoUNds. [roed

for oral admni 0 t [ 0

nar d_gol G4 TR 0o Aoy B SRR Blae By BRheRFe A7 e S afe 205 e
or | gzenge. pfé@@nﬁﬁﬂéﬁho@fméyﬂbecéer@dtéd @lonfnaytiviaflamdtony dderits ugmt-spbdgtoticom
about 25 ng to aboutlf a liquid carrier is used, the preparation may be in
the fornR@ANts, dPIMENOSEIRAIESSHS, @formrrwpatqd%at@a/psage@t%r agtiexidpats, ngrevthnbl e
liquid sité% g Sy eous or non-aqueous |iquid suspension or solution.
Tabl et s e preparéd by mxing the active ingredient with ordinary

adj uvant s andAcreladedj Lesplest bblth@\r\mermymt fedateenpr & saethodofor ttheatimgxa lwubjeot a
conventi onal t apl etti ng machi ne. npl. es of aﬁk@vants or diluents,

conpri seSUT&iNg Kemy @ pathipgy 6‘%9%@@‘?’ thar%mrpa Re SAlThMeteg QP@pr@@ga@r ne,
'aCtt(bse’st@ M85 AAfnis n'g 'fc?t @‘”é(u e&eénaéiﬂfrﬁ\é‘?tt‘témBUmaQF“é IV BSta SR ! CF)(J gsed
for such p rposes suc S ourr flavourings, preservatives et

be used pomoegdeaus rmxputatrem at etmrampdtarﬁiirmomtetsh deheedtcfmrnehumr@nepluerpobentl n
one errbo%&rrent invention relates to.a BBarma eut bcal conposi tion

t
conpri si %C%‘Mgﬁﬁdf“\t?f”“?ﬁé%ﬁ@é‘éﬁft‘aﬁkrw MPESHENHRE SRk h a second
anti - psychoti g5 agedy -hdrinOn@ce fafli ‘BRiiont SAMBUREC ASTEraAND | aﬁfyﬁﬂn%hp orggnt
is selected from antagoni sts/inverse agoni st s/ negative nodul ators/parti al
agoni stssmstamt@"tvapg@t dofigarions pepvigdent @r hutepakerainogyieecdptived from

ser oon; AoeahBRPBleo SNERE X CRi A S5ark sl phBRelion; JHie) hEe '
r ecept or suffigiBRak) AsHicvd Hesinferioeelenirpbse.hi st ami ne H3 receptor,
cycl ooxygenases, sodium channels or glycine transporter GyTl: or from

agoni st s/ posi 1% eswRgiantalyr Susar hpmogsg@ms sPapyhtiemeot dttge@e keradpepytas
5-HT2c r lﬁ% c 0 e

al pha-7 @%@Eg from rrus%g?fmm C t%ﬁ't rece ‘%l% (%Ptr?uér?:%rﬁ\ﬂr?qgghﬁ)ﬁl c?%rﬁ%%?lgér?mérabﬁ
met abot r ofpthe |gt/entmmahay rbeczeimmrsterré‘ldu% sutgeethsingang sgitablarmeteodec_ept or

n3d uR5, dopanine D receptor or am ne D5 recepto I.n on nbodi ment ,
sai ®&econd ahf§ - B‘é%%ttﬁw Rt NP E‘%@P@H%eeo?ﬁ”aﬁ?@ el c@tm%rr‘lt ﬁerﬁg?eﬁﬂ?ﬁcs,
at ypi cal KA t

ant agonl %@é%ﬁiﬁZAan%g !)urﬁaét[ésm @&%E?&éﬁ[@?@ I%nﬁqaﬁg@@hﬁgﬁpgg)ﬁpﬁg an
i n partiioutembimayiphosith a)rtiter-cpeitsc laodiarsin mnernaag@n'vrﬁt gthqmdmoioglcam active

i or pr oGATRE 8B ANBI S0P abs Al BePBREGAEY BY dRaSpeRGeTqaRe A5t ne.
and cl ozgisge othér wisenbiofigidly. ddigel fﬂé(@tBFsl orrteég?érﬂé eSartcp @ru@@arm@yeuél cal
kit comprising a container conprising a conmpound the present invention
and 2b se@@rrnatlete&dwmuttene@uﬁwr§|eﬁgeetralbmtnth B‘@y@@t@t@fdhﬂrwnt@ﬂch as typi cal

2gon 5t o negal s CApS RUTEuPBhs, At oo PRh B RENE' fesBF Lo Eprion bt ge
dopam necdRpfiess pharmadopgicang |r|ﬁ&16rﬁjs@|ppf§ssrr®0mﬂsl]bje®ﬂ prieeaptiaiiating the
phosphodi est erase PDEI O serotonin 5-HII A receptor, serotonin 5-HI2A

r ecept or celsbasad dieatmeprdViethosist tr, th&dﬂéﬂ@ﬁ’”&i @rdpgﬂalnynp@e@.mggessmn of a
cannabi nQutﬂeI:y:H% well 856 o thist am ne H3receptor, cycl ooxygenases, sodium
channel s Ci ne transporter G yTl; or with agonists/positive

modwdat or s/ paEtfeetlvea@mu@ssam adrr&nretramsm eeglfnetﬁsecatrabgeead&gedetenmrmecﬁbyrr C
receptor, nnel s VDA rec ptor A rec or |c0t| ni c al pha-7
Fcent or YoM SRAval aRNCe BiseH o MR Al BevaaT Bl of thensitingh Ao al

gl ut amat go s LRIP HEIRE, ofMPAAERL rrrbtudtng %armrtenrhrt@&rtborth@%ﬂaﬁ ofiGRgm ne
DI receptor or dopam ne D5 receptor. Particular exanples of such

ant i - psysyropiorss |0h¢h1ercwetthui®@)pandc&)ttentchﬁ damagreer degerarhiion iof the itispee iadone,
zi prasi don, ol anzapi ne, quetiapine, and clozapine. Al references,

i ncludi ng publications, patent applications, and patents, cited herein are
hereby incorporated by reference in their entirety and to the same extent
as if each reference were individually and specifically indicated to be

i ncorporated by reference and were set forth in its entirety herein (to the
maxi num extent permtted by |aw), regardl ess of any separately provided
|ncor poratr on of partr cuI ar docurrents rrade el sewhere herer n. The use of the
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particul ar described aspect, unless otherw se indicated. Unless otherw se

i ndi cat 9‘150%69/1%%%‘. val ues provided herein are represelr%q,}ﬂl,g@ g7817 .
corresponding "approxi mate val ues (e.g., all exact exenplfary values provided
wWith respect to a particular factor or nmeasurenent can be considered to

al so provide g .correspondin r.oxi e asur enent dified by "ahout,6 "
wher e apﬂ@@ﬁr&d?@r?StTﬁggo@?g?agﬁﬁm ﬁ’@{f@ %TUE%?C a@yg'aéS@gBO%Y W Cgeﬂaert’ he
i nventi ogerthNRedIfY, BhdsHEMKas "conprising”, "having, " "including, " or
"containing” with reference to an elenent or elenents is intended to

provi de support for a simlar aspect or aspect of the invention that
"consi sts of, "conﬁli i al. ! ' i ses" that
particul ar el enent —6f—erenRents; e WSS St—or—cred

cont madi cted by context (e.g., a conposition described herein as conprising
a particular elenment should be understood as al so describing a conposition
consi sting of ¢ asukgtaniially, nue eBEMOORBAUS skoRY!atieR of hurean | ker@yneevasct ed
by conte f r i Al f. the
gencr al - gepveq TOM it S FBR o T tnlehoRTfar Be AEThAE R,

pr epar edpia@patihg hueidroslsin subkiitoess.i n the fol | owi ng reacti onschenes and
exanples. In the described nethods it is possible to make use of variants
or nodi ficati bAACANNNEMNHPEN SHELEISIELCIG IR R PEIRBTUPRNISSS @Ipﬁﬁ'sitrr@t'f'ﬁ art
or | d [ay r $@n; 0ior di ' [ ' i

Fur tor ngh S BERARRN STy aR BRtCLire enied colilrc,p! Thd SebsBialy eurp)
readi | y appagemous goputioar sbrhusikan [kedatinoaytes detived fromhhumant piripotdrdwi ng
reaction_schenes and exanples., In the internediate caompounds of the general
f or mul aeStPM © S 3RpVRy descriedythal ias Sgr?gﬁ%g 'Bg’f isﬁ‘gg”\.?Hae?pl}tber“ﬁulla 7
For conpeavigsiar \MMiSoif@AL BheShuMan askifl SLESRURY 0P8 invaihtibm MaY Woeiprisaoa or
nmore tautoners, only one tautoner is represented in the schenes, although
it may npluripeatifies epdermisas abavaudenssibed rod adapoignds, whi ch can exist in

enantd omeri c, eQi i.C. Oor trig i ic fo i | C
comﬁiégur ati onT;ﬁéér%chgcﬁsﬁ‘i%r ac#’ﬁ&?&f g% &nkénfg@f@%@%etor p eetégﬁtoi pg&%}ﬁg{]?e of
st ereoi SRIMABA. sKilCEUINRIMRE UBGPHisIBhudesteputomsisting of t gr@vidngl .afr okgdrarppier s
or enam nes of the general fornmula IV and VI, which can exist in

equi | i br fuliHreeeinten skbsiangalle mere fhirmeoenus RepviaiioarofnBymans ker@kingeytes

i someri cy4s - ; ' Sskilled in the art. Such
conpoundggré\fe?;ﬁ?'ﬁcq%%ﬁgﬁﬁnlg\gﬁ% S0 teﬂgogpgéggﬁtgﬁyﬂ%\;enti on of the general
formula |, whiFgh steyifiediiet @l shistoldgica diffea¢mtzpioaowerthedgabstantialbt rure ed

rotatjon around carbon-carbon single bonds sim]ar to atropi sonerismin
oot 8 ConeHe0Eap e RAPIAIPBY obi TN kB es cet Ve T oon BN PLRSls on

skilled st Neidrbe 16 il bRGAT 1) sichlevbBe by Ase! of THiAdinansioflal and
XI are erther obtained fromconmrercial sources as sumuarized I1n the Table 2
or they cranbyypieadiure petpasg@ouges Oarctial.dl 98& hBdsmay y ledial. 260 f Gagheons
described in the literature. 2-Bronmpbenzoic acids of .the geperal. fornula II
are coupl eoeqvxﬁlr hzéé‘bo- ¥t 8F(§m8*e’tw €Pelb Va0 fHIES: a1 {F]el %UBﬁ@nb?léysecf%% of
a stronghPaseehdGE FpURRBNUGT M4k &erith SYRIE [dePle§ ORGAr hERlahS pRMipRtaE
copper (1) bromde in a suitable solvent such as 1, 4-di oxane, acetonitrile
or &b exsless csfls tafethgbinventien aresgome ai asuiairdiguid drigfacet ar Bigblyc Ardgsed
reflux o 7 it ormati on of conpounds of the general formula

| V. Suchété%%e&gﬁwptgggﬂﬁﬁ&i s wel | -known in general as copper-catalyzed

U | mann-type mow?b'rtmlare@mbb@me(m,ewm\am skirVsutbstituted. Acordingas the gawntiGhem

Int. Ed. 2003, 42, 5400). Also, in this particular case when the coupling
react i onMaiv&ev 88NgRaIEdafeddastRpdeky Fiothdy Sichl a30ebnmbdiivie ef thhe

gener al V.t c f1,6OPP, : jon
e nour et ety plft, v SHEF AR BoRluafB Y ppimoFOReRIirERIGS bORUEEIRMTE,
The 3fbt ahumdncgioppoteds stdm tdedls genbeahvémioniheay be geefdrinea o gl yedrivarndie
anilines of the general formula VI with or w thout, appropriate. solvent
inder "t e KR MSETEordiesk o RS uTEAY RE (BARIAeR: 18F 1 CoRIRnl GRUSoM

gener al é@dﬂ@r’n@nh@d it & .8 Nhier TRbIat gnd TRy RloRandies THE £ arner al
formula VIT which are usually not separated Tromthe reaction m xture.

Al t er nat exedsed tbHbe afralituic ntefacehky gemeviap thecolilie rvediugaforbd ddysai ned from
anilines of the general VI in the presence of the appropriate dehydrating
agent such as tetraethoxysilane under heating conditions or at ambient
tenperature in the presence of a catalytic anmount of acid such as acetic
acid. Then, the cyclisation reaction with the formation of isoquinol ones of
the general fornmula VIII can be carried out under the heating conditions as
menti oned above or at anbient tenperature in the presence of an appropriate
coupling reagent such as EDC/ HOBT. Furthernore, isoquinolinones of the

o o o - I o o - o, 4=




of the gener aI formula Vin a nodified one-pot procedure involving Hurtl ey
reaction \98 1@@1}3 at 700C with the formation of the co 9%2&)9@%78&1}“3
gener al forrm P and subsequent cyﬁl i sation perfornmed at higher
tenperature. Enami nes of the general fornula V are readily available from

STeparatt on dn Snariiar Srbemgln He ROPTRMAN wire S emRaSufas pipulian of
gener al hl?fhﬁH'k%réﬂrtdc]yEtrsedérﬂ% frfmhhsHh & WFbo&@ntaéteMSCé?[% i& fpee\getn@y %beaea nul a

| X under conditions for ester hydrolysis known to chemists skilled in
the art orFiance|l wltureén@tumsmw&tedwﬁphumgnmermleﬁbmaqtﬁbef@p eV aﬂu nes

of the |?1'{93Hf’ﬁ'8%;eg:tj e géﬂésgﬁé%’%% eﬁ%%ir'bgd Eﬁ&%@ﬁﬁy'ﬁns%ﬁ@ﬁ?@hgﬁﬁ@ ally

per f @ megbtdiring et hMiahoskin fsubRetuds ivehith tobrrﬁihs@@ﬂﬂétﬁ%@in@l 6pidethiRg Such a
activation reagent such as but not limted to thionyl chloride with the

f or mat i oMeHtoct Gravebp drdfaigescindowsh g deoteeol as tCt%CBP@@ dyceeEbiy hbest al-
d h
o Subst | BO02 oh T L 2[R0, Fo SRARPR, (e SuBRRrRBLF B b Efbdeous

hydr ogenpdyulagor af hamanakdrgtindcytes deriaed Ifiim domazapluripotentistémaggtis airthat e
acylation or alk Iatl on reagents _such as but O'E?dei nht ed to aci &H Btg,Srl des,
car banoyNVeRiiQ | becsg B rafiegn gPakxpe Withdwe esrpisuivierEsts ne
gengral u of
aenoi! Ok G X BAHEARFRISAECER IR REIAhogd B ERTRRUAAS

pr esencefindllybmaiitaiaed cat theaqjemqushmrteréax:ebfmirﬁ days Themhahee stiatificatict endcan
be substi %fute @Px ‘g |ous PFHCI eophiles of the general fornmula X-H or X with
the forn® bk NSFRNFANE of the invention of the general formula |
Those skilled in the art will readily appreciate that many nitrogen, carbon

and sul phur nucl eophiles such as but not limted to am nes, aromaticam nes,
am des, het er ddydhersobjattohilesinvphiesioraatesyian besasy skinisgibstitaie obtainable

ani o ¢ Bl Peyitrd bor BaedMenct or mat i on. 11 necessary. Turther

derlvatlsatlon or transformation can be performed in the substituents

R4-R12 and X using standard methods of organic synthesis known to the
person of or dt\rféthe%l@bqut i%h thednyentiosc FRiaes3io syReHes| %Drcﬁraﬁhgn@ht%mab

anhydrid y Qpd | a
| can be prepbryza m% rﬁﬁ @Jr oﬁtIr subshptlau'tngggﬁp h% szrp%#%n ?iﬁetg{eo g1tJhe
gener al desoribleal AbbVd. tisasbammat Salbbedindnt Btmdnahrtmftl |scaanh}rdhm@tm‘|cmrrﬂ

ei ther commercj al | vai |l able or c repared as sh in sc

st ardd ng@RiFEh Eod- r&% ﬁg Mussy o%@ﬁ‘gd‘h tf‘P I E@yoseflt'%‘gm@h%rpi%' esa'at“%'he
general fOHEN B%[JH& ndiGh XVI I, respectively. They undergo aromatic

nucl eophilic substitution reaction with et hyl cyanoacetate XIV in the
presence of biase parttulas epdawhmentnammbbng;taétedrwttlesi bomear Blgnagubstinde rof

heat i ng onditions in ven a |_sulf.axXi d The
coupl i ngt r@dﬁ@t‘%ﬂ Yy %JP ﬁ eﬁé’”b?é Pg?gg rs]ﬁ ﬁ&? (I&Ogé %@‘hﬂyas
sul furi Camtnahydé@cféhawa@ @ﬁd d@septucw edleaisiel  RERtAIBh<BNYiduneRs avé tiRehhe
formati on of diacids of the general formula XvVI. Finally, the diacids are

Cﬁn\a& t eg¥eatrbONHBe tﬁigrl‘@-pﬁtﬁamice m9ﬂaliwe@fmg Wil tbertéhmn skinngubstisae af in
E:h?ofirgzﬁ\%cm\/&'}tt'gg éoﬁghfﬁﬂﬂeﬁgﬁﬁ&er §fé¢|l% C&% |to'?]§t soq ven@gg %hrﬂégt%/ol ugne

under hegjffisignt @élthircasusimhsias ohefdididninpht hal i ¢ anhydri des of the
general formula XVIII can be regioselectively converted into the

aci d-am des of the general fornmula XI X at roomtenperature or under heating
condi tions inxt | t e re
treated with éJgﬁQ%fpg cﬁtﬁe h¥ﬂgﬁhgﬂgg§q§c%3%ﬁﬁﬁorld%§ﬂ£§$ﬁﬂgﬁ€eﬁgﬁm
forragd a otaarabledtcordagpeche \nedéthodias ddoyeadesenibedor presence of base such
as triethyl amne and DVAP in the appropriated solvent, usually in
acetonitrile, at roomtenperature or under mld heating conditions (T <
+1000C) . Thi sThe Ehth%ﬁé?t erhh's%st LJtéé haoafmﬁl@ n'ld&é?é %?@h@tp?eé%?ﬁ(?ﬁ%rﬁl@h%hz of
the general fornula XXl undergo further acylation reaction wt

f or mat i ohawd amar@m;eohuseal“éheﬁe udes g@h@tealbut arembtlinikedito, gee forescreeringng
at higher tenperature such_as +1500C | ead the. rearra ment,_with the
for mati oo PO eSS A e Aar NG drHatss s ohiRGiseh ageBf {fa" gulobt)
formula XXIll and XXIV can be readily hydrol yzed at anbient tenperature
with an appropriate base such as sodi um hydroxi de i n aqueous net hanol or
aqueous tetrahydrofurane as a solvent. The obtai ned keto-acids of the
general fornula XXV or ketene-amnals of the general formula XXII1 are
converted to the flnal conpounds of the |nvent|on of the general fornula I
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t he conpounds of the invention of the general formula |I by condensation
wth appr,ogr, P(%%)%ds)g] doyl chlorides of the general forwh,?Tméobog% h are
readi ly avai ) rom correspondi ng g de of the general fof ol

whi ch are eaS| |y prepared by well-known coupling between am nohetero cycl es
of the gene@) fornula Ml and, correspondi.n carbo€<h§\|c acids.or thﬁ1
anhydr i dRRPIIRPMETYSE NG PR BWAsIingRUTGaR MidiTes BF RARIcges Arsasigted with skin
respectiysh¥gel n addition to the above nethods, carbonylation reaction, in
parti cul ar, ?he t hr eeconponent coupling of an aryl hal i de, carbon nonoxi de,
and a nucl eoplﬁi)ﬂ exagpid higmani skdnosukgiitelies! apSchovert ey dels :of Bhet presarnt, L:

G, cndveatery e U tot Aol TR anRTMTleie, b peffEly it nart
scherge 5I+mTh§SNa)dltﬁ§|fﬂﬁnm skifes gnyieltas aharanimal Made ef aanprIsead irivehdon
ket oaci ds of the general formula XXVIII1 in one-pot acylation -

decar box§htse i Heaevaldatiomob skin @argmfyauctaedmgqmp@%@% ceflulge easponses
anhydri S t a ri by
contensal ot htBRlnds, Publiia BEalift hdIbEARRGE, Sprfll | itgfof % qethd
format i oinflafmnhatany sk comoasut;qfandween QamAage. Wpﬁ@alryhéa,r animal egodelslofchevel y
brom nated with N-bronosuccininmde with for t on op‘]%l?wom des of the

general NYRRIAH tmroq*%tarﬂ?ﬁmea%wﬁt&f%ﬁpm b PRANGPURAsT SKindes Y Pe
geneal é%%t@hm&rb?gﬁ % Wa?sseﬂﬂ)qﬁﬁggél %Ub&?{%n%%é hﬁtrgﬁf&%ﬁﬁllar |H;ra¥‘éﬁ’03§
under an at nosphere of~carbon nonoxFde pronote y a catalyst or exanpl e
pal | adi uatmditranaﬂermal)l(amﬂehphos (Kranenburg, M; van der Burgt, Y. E M

K 1995, 14, 308
e Lo tre The At GV R, Sarempasses, § VHebh & &ﬁ%sﬁm%élsaaﬁer'& S4B% rrul

| wher e gmbddiMeents! fh%rétﬁtééwuﬁEWnem%t&w RddsOBroV RIS BHurhdnh ERiA M&%ﬁ.ﬂé%rOf
al cohol s such as benzyl al co under the sanme conditions | eads

f or mat i oan @hirainmpreks T@esoresemhevg@nm and b ieasnt HNEEEY ccvmp@hnehuoé pr@@mtl y

hyar perort PRRCETEnPIAELAEA 1y EoftamudeoRSirBRC ool SRR e, o

fornul a plodastsdestbe hednah@ve, insicarige bu) noAimked 36, clea ik, tdmengemr@d; and
formul a IX can be prepared directly by the carbonyl ation nmethod in the

pr esenceSRIRYRataRPlYiRgdha BioduRk ObéﬁityPO@P@Hﬂ@ltou%lerhl!rﬁ@ns%‘h‘% stbatiule Ghs
Sch t
ot o ot AumATSABBEIGE AARRAISARR (ot B BRTa0 P o 5k BBRI0EATCE AT he

system emmmapexkaw\smﬂsstmwtﬁl orw:hlBlaOH)Cﬂieeﬁisi]p@éﬂllylﬁiB@hlmahmademﬁauﬁiﬂmpm/mtlmss
spectro er and at nospheric press oto 1onisati on (APPI i on source,
Shi ratz LNECIPBABIBIPREN G O g% RIS NEOACAN POANB i SH. o

det ect or (agfgg‘)gdﬁ?rﬁé’[’ér&? thrd OE%WB%Iats‘ﬂJ'bﬁnéﬁY %ru%'bh e'ahlhtlnt%rﬁhé&fléf‘g

Det ect or Shi madzu system con son 15" aut osanpl er
and G | smtraaémOWEgasdehramsmtrmal IredtebyAAwa/svansur toi\/aassays:omr;mbewsed 406 mMm

Wat S t I it .5 { I . 15
ol e BIRgeing: al<ET o b ot artey eBRiRPURY DL kB b BRI & aci <
(100: 0. Opin ndtiet. ThRé Qisbags hidly bhé U|r@éﬁeﬁ't5|tlﬂ|@rt@ﬁ§ﬂj},:§b 1 o &y $13Re;
Met hod: Li near@gr adient elution with 10% B to 100% B in 2.4 mnutés then

wi t R51006@npaund o1 prodiicisAdaitionali the £ffed ofthe esmpo@chpipredugt en grawth,
retentiop_ti tR) _ar X S ] 1 s based on UV-trace at 254 nm
Anal yti CQ?&'I??L?%&'%EE?%%U% é}fj}giﬁ%brebemsggbﬁed on a Sciex API 300 anal yti cal
LG/ M5 syst em leasthepeebieired oimpddiednBi, asy siuemsn kh 30Bstituited er gamekiunodieismass
spectrometer wth atnospheric pressure photo ionisation (APPl) ion source,
Shi madz uoi theomweptie fingnpse J@X?CfeSﬁIr}QaH‘ﬂJG@P@W@rbﬁdﬁtﬁaﬁj%@naﬁ?@ﬁ the

det ectorsklﬁ’ol ynmer Labs PL-ELS 2100 - | ow tenperature Evaporative Light
Scattering Detector (ELSD), Shinmadzu SCLI QA VP systemcontroller, G lson
215 3ut osanpl ler a gratti€albus emddckimdely abs druncam tskiol tmﬁwutéaadryamrr@d)fmmm of

Col : t Cl18 3.5 .6 t Vol
U e Bt Kvapln sgpelstsseluhias e eMtlie ncatus B QIS e SR g g

(100: 0. OgatypAe) iR tﬁg%r?éé%éﬁ 28k t'h'eeél}ltru'ré 'aHaré%@&fb\‘ Paffgéns thIafedInd;

Met hod: LI nea ient elution with Bto 0% B in I.45 mnutes then
with 1096i8ni w\ooosﬂngiynm @erm@nqudwnanfsl OWIS @petemmatﬁ thats ifenbuaanTskig,
mn. %8 0.0 0.0 1.45 100. .5p,10.0 10. 0. The retenti,on.

6 expr SUEIERR 91 AR Bacel B iR edd Mediol ark SeRlid Wit VBB Ted4®
purification was perforned on the sanme Sciex APl 150EX system equi pped with
G | son 333 and 334 punps, Shimadzu LC QADvp punp, G lson W7VIS 155 W

detector, G lson 233XL autosanpler, Glson FC204 fraction, G 1lson 506C
system



interface, GIlson 864 degasser, DY flowsp litter (approx. 1:1000), and LC
Packi ngs | owsplitter (1:10.000 @140 m / mn) raction
col | ect or‘é%ég&zltgg 9%ol | ed by Masschromssoftware (Macint os?ﬁ: &8%%9ﬁﬁg IL
system was controlled by Uni point sof ware. For a small scale (<20 rrg)
purlflcatlon ractions were colect in 4. vi al s .us

T 107 <8 ARSI oSV HF BEL TR0 TS UBpIblemer AnimE| ipdels eapy therybS °

m /min anghupatdepsbrdf cdin lﬁhdsG@d'cﬁﬁér tﬂ_éa{‘fﬁren't“ Strat¥Bidd 48 910 fddrfionO or
(variabl e, depending on the sanple) 7.00 100.0 7.10 10.0-50 .0 8.00 10.0-50
.0 1H NMRmiberapy) vier efficacyr againal BDWUMaUIME iisnnaluBRIuRRYIroRVBee |DROGTBE0

t t. T= bl. d d
on- e <aMEBHRTE eh e L BS N BB P VK bRy S S8 BRSPS B i e
Deut &y at edodsigétBY ! higrhh kil euobMBte &r . arfihaBIRdderasfaess with a%a«aogemrdfess
noted ot herwi se. Tetranethyl silane was used as internal reference standard.

Cheni cal inga{pst anchpleashioaexpsleedBaound ppieatnarisane traafing the skin substitute
t et ramet by 1 ol | owi ng abbrevi ations or
the| r co%b%rﬁg{ ?@ﬁosdég@jgggéﬁg?o(hﬁn@@ap?ﬁﬁ%ﬁ%ﬁ' NVR signals: s = singlet, d
= doublet, t |=H anbfHett padicelayuambetimenti theqhumaet skim eubemtutﬁs oddamintbubl e

doubl et , ddd = doubl e doubl e doublet, dt = ble trjplet doubl e
quartet, mpfjels pf ithe gAregent MVeNEeR arg, alsgyyse HF Hmaﬂ'eﬁm:herr%éwruw'%ﬁ &Ad
si nglqet v f r
rea%t%sp%f‘g.ﬁﬁé% SSPREL I SiHCtamBge  FOMBUapIc M kP SRt sl dhteg)
Chem st rgndranimdl hexletsmef Mhe rmesenthnveeuommm pfavicke Kothesn oifen aBdf ior @vo

| th | it t
oot ba” todeR 0F ket whbiE el mB e h are b S iouie ) Sy E& SR 2y sed
process gy ﬁpad.ﬁrcﬁearp@fthdqeref i urrlmahaﬁéiba&@éd By rihResEs srodberoahehiaonenent
anhydri des of the genera formul a
Cyano- ( 2c@diiiens3- degmeoatp&eedyae)asaeand: geeetuc glispasess e rceriainiemipadiments,

(537875 hahefis & iltie i B e builpsite B By m Ay P2 SO ERkD Ay ©
sul f oxi dgigtrietlogtn, ViBsthgbsis! estiediern®d’ yépliasidf kindles apsdroas eshd ndtbers.

ice-water m xture (ca. 400 @,&o It was acidified with cone. ag. HO wth
cauti on [xRicalyelthe ihoranpin sxoshi eﬁomﬁﬂtﬁnaétrnwela@tte@@r@m Irfwgntlonweay

organic T 1
of ga Ipal Q@@ﬁeﬁég;@ﬁﬂ%ﬂ%ﬁét%géfgﬁ I'n teﬂ%a@’&%r t%@quvm Eﬁout u}fﬁ ?Qﬁ °
pur| fi cagluoatlonlkl-thhlt\/aré 2a0sdfiie fAECigéhetic bl:sﬁs(etof tﬂ1e7htﬁ)m&h sKBH)Bom |B§V|gm
1 .

d 2077308 1 v'v?lﬂp@?w% ﬂ@ﬁcr%?dcit%%\éﬁ(;%@f @we arlicRiAL el Ohmeice
m xture I I §ad 0 d
cyano- (2@?%@ 3%lIl FT]légor%g % %Hyﬁ?#aégg%?@ng{ %g?ﬂw gg"é etf[Q(tEgga%n%ﬂ 8r24th?rm)l)
was stirpregeatior 1&06didovrguregrand Pathaagisy. |Theartiealer dme rpresente lﬂ/\/@@tlpour ed
cool i ng. c4fiEmAates e a8 e Har SilisuBefict Ak A RobEE Rt Phe
combi nediner BRBhEOrS %Mémeenm@sw@@meaum rofPr 11iBBaricd llﬁ(ba%’(ﬁﬂar'\@&@oﬁtmﬂonal
evaporated to give 40. g of crude product that was used in the next step
wi t FRSut Iﬁbmﬂae,ruqne@ ie£g. ceghdhrouvheuhaehgahu centertaigghpiongs. pyripalhedobgnimal

recrystallisat f.r I e):
574 {or - Mo & s Ryle, Wi fosy LB Fofuct Hal}R ditidbia RN
(over | apgh n@hé humgas .skitd) or | May 7be9r5a6|d1d1|stéFéd 9thrBug =a8. 9rdlz, slitnguil. 95
(br, C2H). 8-Fluoro-isochroman- 1,3-dio

2- Car box%‘ﬁﬁq’ﬁ%ﬂ‘e%ﬁf I'M@%U%Hﬁroir&rad@ﬁéu% 1%1’0j fansdereBl feIe) in acetyl
chloride (2 m) was heated under mcrowave irradiation at 1500C for 10 mn
t hen concentrated in vacuo to give the title product (120 ng, 100%yield).
The 3npound lInsa liyrdersasyact ottt slventign dtelednmnaeskbasMbSthtee@fSharpremt
diacid in wet sol vents or unger noi sturjsed a m)s her e %(i %I 00 IVHz,
DI\/BO d6)'”Veﬁt'%”(3é’ beyged forihe trgatmhent @f 4 pathojgg 93’&'36 wit —%ﬂrs f2'agg=| |
Hz, 7. 76Tﬁ&§eforé‘§le3gP'é§ent] Tr‘?\/é'r%onI I@ate?ht% é%b%d”ﬂ)rhﬂﬁ@of?ééﬂﬁ?édtcof a
anhydrldes wer e synt hesi anal ogously: 7, 8- | uor o-1 sochr oman-

3- di one. p&tho®gyi aSSm@rated §bmhdmagelcon33rmmma si;mmtchesebn@fof graftiag aanaltlent
racemc am ne of the general fornula.X|: : ,

(S)-(-)-% E*/‘ler%fd}’ Hﬁ%‘é‘&ﬁ%?ﬂ%ﬁ“lﬁ’%&e{e FhEeNY§Uhi ral auxiliary was

pr epar ed according to a described procedure for the (R -(+)- enantioner by
D.J. Wix and J. A Ellman Organi c Syntheses 2005, 82, 157.



(S)-2-Methyl -2-propanesul finic acid |-cycl opropyl - et hyl i deneam de. The
title co prepared according to a general proc ed by
G Liu, Sgﬁ%@él\ggg%s T.D. Osens, T.P. Tang, and J.A. Ell‘f’gw@”ﬂ%@g{"ﬁ&
1999, 64, 1278: A m xture of cyclopropanecarboxaldehyde (35.0 g, 0.5 nDI)

2- met hyl - 2- | d 1- th d
mol) . anhyhoBDEO!a BHNEEN BB o OB RS0 VR e e B

room t enpenRd YIdRury 8hAILUIRY treahﬁeme@ﬁﬁncaﬂoﬁa XtHe @sdvasgﬁafﬂstf@r gtk @8&kment of
evaporated to give the title conpound whi ch was used in

t he nextbwinepand twaund clasurers p‘lﬂscflb%tu &%th)Nca& NBE8332; Srefphdesubndni ¢
?g') d2[(8%|q§§c) ?gc%ﬁhdéé@yf hﬂqo Peasge'ﬁgnF(Je)ntlgﬁtﬂ%deesWeﬂ%o%%r wound closure,

[ (R 5y cineriamy wo@adfsl dEUsedPE Bk, MebMprikingapicieding e htiMdreskianguiishielge wer e
obt ai ned accordi ng to a general described procedure for 1, 2-

st er eosefeading 1 hemr@wr&fmm@@ﬁw@i a|natient exenng frod awauRg andigrfEngy
D.A. Co N

To an anmar st i huinubien P SLBSGRAE Bl diiiofz < 55 ey MRERUHNES"
under nitlosgen foll owed by slow addition of /-PrMgd (22 nL, 2 Min THF)
and the obtained m xture was stirred at r.t. overnight. The obtained
/-PrMgd -Li O solution was addeddropwi se to a stirred sol ution of

| - brygyro- 3-f BRRA i idring
cont med f ouﬁg@hour EBH_I\!&E b%bﬂlgﬁhﬁg ?ger?la!radﬂﬁ_{gg@ﬁ%\ggagegg%éa t%gggﬂésr'

sol uti onHoWe(/é}) - theset éydmplepr apdfegues rehoulttindt be interpreted in any way as
1cyc|op t hyl i depeam de 14 mol) in CH2A 2 (60 nL) at -480C.
The mi xt {IP E'}f‘ Egygp?ggﬂ}ﬁpreﬁgﬁ r"F’%rr‘ﬁj‘%q'hours and then at roomtenperature
overnight. The reaction m xture was quenched by addition of aq. sat. NH d
(50 m) and extracted with CH2A 2 (3x100 ni). The comnbi ned organic sol ution
was dried (NaBIS®ORESnd evaporated to give a crude mxture, which was

puri 5ed by col umm chromat ography on silica gel (EtOAc/petrol eum ether =
1/11) The obtained m xture of diastereoi soners was resolved by SFC to give
the title (S Bgureoner E§tdﬁll|%hmerﬂr of oduckeratinocyte Yilidledge?. Morpridogire
title (S, R -isoner (0.16 éle|d 4.0% . Procedure B: AIternatlveI to a
suspensumcmsq@wqmlxsn@ o'bh § aadls)at; diffsrent stepsafiditfesentiatign (Q-19 :
e el JOVEIP: abey AESORIEERRONER St RaRA T dejeanaa s RIS,
to a sol iublmoﬂneopelﬁ@ery dfﬁhb)ddéhlps et (o Migrate eadd th spread into the feeder
1-cycl op Ildene m de ( 0 100 nL of t

50- B0 B SirPr e wis D ﬁxapgwar@s dBeseyselie Rbaqith o gy faf aaqoo
oxt ot ca M RONelpl oBRERgy SRF LhP B SRR HaR0R, Pl SR Beee o

resi due hage dhgspmlmenmﬂsf reorthahah mioyp el ody, efdﬁmedacetoan&s @rhdlgmltyr phekad,
ether (1: 2 t e 80 g of the title (S,S)-isonmer as a
white po S'V%%@%%CE?@C%%%&EGS&%&%%’FM GO UP9Y-al  HPLC, 1H NVR (CDA 3
400 MHz, TMB=O ppm): 7.34-7.28 (m |IH), 7.16-7.12 (m 2H), 700696(m

| H), 368(dd J =8.8Hz, 3.2 H, IH), 3.52 (s, IH, 1.42 (s, 9H),

1 1951 08 (m Figyre 2: zstablishment| of a kesatinocyte (imeagey  Quantitatives RGR

(9% %ﬁ%"é%yéf‘ocﬁ'sp%“m SIOMUAES.SHIS ILNS M IP Savs. of siferantiation: 7o
a saturarpgd pﬁﬂ pétéregy g)éndﬂarkérs@l@‘j?dra@dﬂ\ldN@CN@dré@ébdﬂa)pldly from 5 days to
(S) 2- met hyl - 2- propanesul fm ¢

AR T un@@teprame Sl SR Thedranseranetikeratio 1§ as Kerasin8 (K5 T48ded
t QO0C.
o anor at 2l KA Ty it hetiid marcdrBlor MO enftiial SRk SRrE itréasibup 10

and 3ir i eti0 idaygatounextodgpreaséd ag1dolbe tdhabitizaéd at (a)bamjnlévelsuatllvxﬂ’rmet end afitte
yield 93%. ee 100% CCOI’dI h| r al 20, D=

v/, CHiergntalon R (RBED a0 nmera%ég@;% 1?6@71"34%{4659#&1 RA134.7. 10
(m 2H) acifc 6f tHe gfﬂllfér'é'ilve% 28I eYer df TheIQBQJIeH%ns, likbreaded 6tdadfi§ detwekbh) -
0.78-0 (m I'H, 0.61-0.55 (m 2H), 0.39-0.36 (m IH).

(R - (- ) (D[aﬁd@kd@)m opyl - G- (3-fl uoro- phenyl )] -net hyl am ne hydrochl ori de.
The title conmpound was prepared according to the above identical procedure
from(S)-2- nethyl-2-propanesul fmc acid

[ (R) -cycl opropyl - (3-fl uoro-phenyl)-nethyl] -amde (0.1 6g, 0.6 mmol) to
give 0.1 16 g of the title conpound as a white solid. [a]20,D= - 49.18 (c =
10 mg/nL, CH3OH), ee 100% 1 NMR (CD3OD, 400 MHz, TM5=0): identical with
(S)-enantiomer. The follow ng enantionerically pure am ne hydrochl ori des
vere obt a| ned anal ogousl y |n thr ee- step pr ocedure startl ng. from



human kerati nocytes derived from human pluripotent stemcells and nethods
for prepa‘g,br}gmh]lrg%g skin substitutes. BACKGROUND OF THEPkFJ/\é;[z\BI(')I%)S\I}S ;I'he skin
consi sts or "seff-Tenew ng layers orgapized into functional unrts 3t
differentiating cells with their origin in a single basal stratum of

lif ti Kk ti . Th d dyi | | i t
B rat um cor noEIUEE & oAb RRBMER Sl kRN E LpeaRR A S AT A B et By
cells deéé|née@juﬁh§ny%0i4@erdé% st Qjm@r%:nhétiérplg@ﬁirmeaha fdgsab Mhge fHrkat iofum

Loss of epidermal function'leads to |oss of thermal regul ation, reduced
m cr obi aundierentiatied siaiR S DEAJdStageabpeeific ifbyonisdAniaen) frerpaiaar 6)d at

cosnetic,,concerns. ln.the ce of, suf.ficien r f in
Cratts oBvBeghARg, Sisten ot I el 1P ey BN S, SAPRIRE 18 PEsrdirnit '
promissi nighe2Rfel Was bBEeitvegadtMENdaySWheReraBick ofl ékpréddion anderdlind B 18pASE S
for human skin may represent trenmendous tools for studying the |ineage of

epi der i © &Yl AflgF 2bgiapsel§i B sigcransest santianaupianihie (Ridnd basapleyabal 46 r

t her apeuf, teoxi C i i i }

moder .| LY JTRREY OYS SRRATPL e e h AR B ERFBERANGE KEIBbhG.
al t er nat Kga tdomiaheerg o€ stritifted opitiseliboscduesid with 699%pofudets,eaintE$ aetisipatitioas.

In addition, a nunber of diseases affect the L?uncti on of kerati nocyc{eﬁs,
ei t her clof K14utonyming @)y SHichmesliohthg ewiueinrase! Rralieratiys ¢RIdema 9elsm t he
plurjigstratified epidermal tissue. In vitro and in vivo nodels for hunman
skin may represent ways to reveal nol ecul ar mechani sns of di seases and, as
a consequenceFigutendi Charbheterizationgiofad bomigigeinogisc andc prupe upapukatidanved

with therapeutic potentials. Thus, there i need for methods. far

obt ai n nESTAIRACHED B Em ke sl ofptodl Ficrstome AL Sised Hmes,
skin t hep@nynPhdliR kePRimichtdrd (HR) Whb' Kkerafifodyled idéAveRIRI HES dRBUEHRR-hES
ski n. Enbryoni’c stemcell s and somatic cells ‘that are genetically =

r epr ogr agetis aftar sulokaquent celbliiec After 401daysf gifferentatians sobseadenienittyadipem

| uripot Fnte iy 1eR PPEYCR IR P 5dr K ? g: MR ':’:ligx [Cagid in
o ur oot drerainpn s ARATRA Font M5 eR e dold ViBRL Bl R4, Bh asBbiE o
prolifergADvenédinacideedead ones omitbirgeln afdaged a308 efdedeot esitd. alUndee these

research and nedi ci ne. Several attenpts have therefore been described in
the pri ogongitionserkesatinaaviasydadivach Meatr &ESheela 86-NMESREN) urrepentent thet same

cells. F n : i ; of¢_\ MAls)
kerati no(g@f)@g;ﬁ@@%@fgﬁﬁo%e\ggéwyoﬁﬁc@é% @Z?P@Oé%gr?ﬂgﬁ Fs<tHu I elbsgng
report tfoeemesie cofonessboy otightlys peokedk|! tshdsive odeligi rihagagtepstiatdf okerafinbeytan
ker ati nocyt es éCoraux C et al. 2003; Ji L. et al. 2006; Metallo CM et al.
20070 an@‘%ﬁ@f&' @ E. et al. 2008). However, up to now, the methods of the
prior art have failed to obtain human kerati nocytes derived from human
pluri potent stemcells that woul d denonstrate an ability to forma
pluristratifiEgurpi 8er@haracterizationn ofr af bomogempuse angr pitrre ngopuladionmfs) ,
when treated.accardi Lo techni S_that e_shown in unment al e

s g adKerauasSteR:Adkivad (FPRL NS FelignrACH ca SIS SR dBR Kt tels
SUMVARY Gy IaNMERTfQRY 8 el £ Hesedtferioiseddllll gobulglici e6 KLBESNcaR iMi Which

met hod for obtaining a population of human kerati nocytes derived from human
pl urdot emereshamossb pEtheoerlisi axpressedstepndKido- cul t uri ng human pl uri pot ent
stemcells with cells that support ectodernmal differentiation in presence
of an agent that stimulates epidernmal induction and an agent that

stinul ates t eFigurel 6 diCHAGeMriAtiom off akromdgenise andT paire npepulatioralofo
relates to an ex vivo nmethod for_obtaining a popul ati on of

! . hupman
ker at i nok§Halihagytes deriveghiramBES callspSuantitalive kW eBl aralyses af Ketresrells
conpri si j N t
cul Fur o 0 PIEWAR BTN RN KRR FIRGR: Ahlparificat
of @ker 4T GAwe YITERA) tlamininedianoh solggeamdil ¢dAMIBI BM7AA) agehaesnarkers aci d.
The present invention also relates to, an isol ated substanti all ure
nomogen oG ABRAIEE FORegO PRI T tho BT B AP PYIB YRl BRT T Bt en
stem cel {psahbabByrRsat 418 dRIrAQE sk 00K d8efinbBRds. The present
invention also relfates to pharnmaceutical conposition conprising a
substantially pure honogenous popul ati on of human kerati nocytes derived
fromhuman pluripotent stemcells of the invention and optionally a
pharmaceutically acceptable carrier or excipient. The present invention

also relates to a nmethod for preparing a human skin substitute conprising a
step consisting of providing an organotypic culture of the



substantially pure honbgenous popul ati on of human kerati nocytes derived
fromhuman pluripotent stemcells of the invention. The invention al so
rel at es twoaotwisesysski n substitute obtai nabl e by the nehodra®oabse
descri bed. The invention also relatesi8to a nethod for grafting an ani nal

with a human skin substitute as descri bed above. The invention al so rel ates
to an ani mal Figine ¥oEstablishment ebifunetional keratirociterodetivedbiom hES

descri be i : t e t et S
above desenepCRidnd:foiihd YR oPK BhWERERCces) THERTH it it
damage. IDEﬂ'aNnbEﬁe@E@CRIﬂ%TIc@i BB ddfimhtsdED | o nmbenldfltbmgrd\emgsadhéu@mi n,
thetermlmarkﬁfé)'l refers to grotet %éyc%f) ei n, or ,other |l ecul e

expr esse§lBSt (LI fofraings agal 8is| ob K-hisgcells; showed R \inereased Pha0s &l t o
hel p g dewidriagehiopataitial ob thadd esICasmpgRAIBINK. be detected by conventional
met hods. Specific, non-limting exanples of nethods that can be used for
the detection of a cell surface nmarker are inmunohi stochem stry,

fl uorescence age a LC S4
term »popul at | SUrs? 8 siEblishierito 8y MaREtona CRErFICTRER nERPEY Yipm. b
L hat hl s ablls. t@rgaaotyps:é raprﬂhlellhecmwrenoéﬁﬂldeamﬂ SKafESf td(fjlillfslc | BewathadinHdsied
y the c cit o.produce, keratip in the process iffereptiatin |nto
t he dead %ﬁ?’%é?fﬁ%@f’!ﬂl‘?ﬁe{e&% qy$ ?'ﬁeﬁ%lf' afi repiiationm I%ﬁr geiderggl
basajg keb?éﬂnt@@ﬁh‘éeépbé‘&ﬂe’don”Bék%bﬁtprsea%ﬁ' 'méﬁrde\ﬁhtea tse&atua{e‘t with .a
(K5/ K1 4) and transcription factor p63, markers of supra basal 1ayer W|th
keratin Ppavinenteusrael _s_bawlandt wprabaﬂabllawnsn ln¢luﬂinaga| atratwm ngnakelasum

speC|f|c n
o i - 0N RE B Bla i By it Rl Sedh B> R OET Eivers e
cell" rebkdsad eqmelummteate&@ens.or ceII that has the ability to form any
adult cel I. As used herein, the term "human enbryonic stemcells" or "hES
cells" or "hESC' refers to human precursor cells that have the ability to
formasny adul Fugqﬁblg pPER mtéys oﬁrSrgmfdtyFﬂ: Hmahhektnésee@bﬂéPﬁNQSAtla?ée are
| ess than one week | d. used herein he term "human i nduced pl uri potent
st em cel Panelgpf em@@f@h‘sl%‘&,ﬁehﬁ% begn tesiadhan GBNA extractads from ét"f apd KBhERiman
PLUT T POt E8s SIeteACldradhdibicll HibamilE! |5 (IR RoMABA RN HrhBC kR

ell (e.g. ana Umean 1'nauced pluri ote stemcel S are
[ dent| cakenahnbwtaﬁowda@omumest quanctitatiee i HCFheara@yd mryd t bedbrmapn\anatisig

cell, but rent [LV from ne cal l ahumanlndu

pl uri pot BRtOLRE Oeé‘?"a}(r%? gg‘%ﬁ\”(?u Ig b/HthSB@@Ené%(BF %‘ﬂ"ﬁfy
Cct A0, Sinikar plttérhs @fryj(paewgngenes in any adult somatic cell (e.qg.
fibroblast). For exanpl e, human induced pluripotent stemcells may be

obt ai ned according to the protocol as described by Takahashi K. et al.
(2007). by YUriguré!12:( EBRGMeM hSHvBYhaManCERRieriAl! Rifindratibh! fFdidfh

the other agents used for reprogranm ng cel In these original protoc

are repl needglmﬁlag;togmmoqnfmemhnnce i mgHaamatoxytlafes:fsm staining ctftmtntma’atl c

Ils at_th the .jP | L dul t t | |
Cranet octhil A 9felb ity R-hERE, SR i1 melien. hn i wisnspeiedte
Cct 354, Siaiing lﬂsﬁ’t mABoev-Mﬁeeea%aﬁétwn%rtnnvemm bﬁﬁfidal@kfrﬁlmplla{tts

honbgenous popul ation", as used herein, refers to a gulatlon of

wher ei n @na&erawith iI-DESE s aparopriately lgpated iBospinpuefandagranuiar |ayses. Metsut
90% t
he spect P btiroufd o ohe dodngd, Wi 10'p BHFNSUE REohlad™

herei n, amtéddgr Sciledsdrdas 80" umefers to a cell or- a popul ation of cells which
has been separated fromat |east sone corrponents of its natural .
environnment. As used herein, the term"keratinocyte culture nedium refers
to ulture h r Y/ t :
arooeh, profiTBnR i or Saqoaere: BF, Vb il REIRTRE Y RrHfGh  flSing
appr opr nsmograﬁmg don dimmnunodefidiend mice. Htaematoxyiimerosmystaorisg of artificial

m ni mal r ow,, Suc s for exanple Dul becco

nodi f i eaS @aggrﬁfﬁﬁﬁaw'ﬁ%@?ﬁér gﬁ@@%f%@ﬂ“ whi ch i ssuppl emented with
at | east 10% of fetal calf serum (FCS). In another particul ar enbodi nent
the culture nmediumconsists in a FAD nmedi um conposed of 2/3 DMEM 1/3

HAM F1 2 and 10% of fetal calf serum (FCI1, Hyclone) supplenented with
5ng/m insulin , 0.5my/mM hydrocortisone, 10-1 OM cholera toxin, 1.37ng/m
tri odot hyroni n,

RECTIFIED SHEET (RULE 91) ISA/EP



24ng/ M adeni ne and 10ng/ m reconbi nant human EGF. The term"cell culture

surface" ; I}S ulture matrix" refers to every type mat ri x

sui t abl e‘?grzo@es 39gul ture. The term"gell culture surfagglw%%@&%esy but is

not limted to tissue culture plate, dish, well or bottle. In a particular

enbodi ment, the culture surface is plastic surface of the culture plate,

dish, well or 'bOttlfQj The cell culture surface is to _be coppatible with the
r

§ . a
coating of deFiguges _ bﬂS’I"&@g_QUO!‘@ [ L &hﬁst?ﬂl%kﬁr%%‘g‘?'gﬁ}i'“egl PerUMat
suppor't fekafiBHIlih: AuiARNE PER Anak S BIKINES Bl nidiffaifiP i SémRlefined
appropriate substrate and which secrete appropriate factors to support the
gr owt h aserunhéredi mediumi iamidi om FAD huwediunpwith feeden cells dareonsirated similar
particul ar enbodi nent ., cell.s that support ec j rentiation are
el ect edoKRBRRBR S iranspritisit SeraitPE St ReCIRES ABH AL T/ 9he huiman
fibroplasts and nore particularly of derms fibroblasts. In a particular
enbodi nent, the cells that support ectodermal differentiation ar

e . .
mi t omyci n- i nakigusatida Stakis phenstwre phIohESS up taninedpasiagss: Quanditative
expr essi > fLbno s '8 g /Re %92 hawkas ablayer
for pl urlpg;o eeﬁt%ﬂétégmbﬁgﬁggztﬁ ll%r%‘v?%%etggglr%ebéﬁséd}?f o@g,t egt_rgc\é}lél u?!aarb
mat ri x, expressibhubbigerest assacidted thdhedieratinacyte pheratypecéiduding KRES,
undi ffer i at ate wi ut losing pluripotency. Feeder cells can be
i nacti va%&f@yﬁg@fﬁhﬁ"ﬂr)ﬁ‘;ﬁ#‘gti on or mtonycin. According to an enbodi nent
of t{@ invention, the feeder fibroblasts may be fromthe group of
fi broblasts, nore particularly of human fibroblasts and nore particularly

of dermis fibFigwrasi4: Bstablishmenteetiias kerafinpgyie: lingage; Quantitative PR of
LS g . o
(Fovat ¢ a2BRRRIET CRAalyedosr KT EIha PCoVod UifirBht SbrEsdion leveistr

parti cul tve Ki®dB andi1dgemeés fi brobl asts are previously treated to stop
their proliferation before to be coated in the culture surface. Therefore,
derm s fibroblasts nmay be irradiated or treated with a cell cycle blocking
agems such asFigureMs:i Exprasdioatof RIHG Rlass & (HEARABS)r ahd dlass db{HISA-DR)
refers to a popul ation of cells thaf synthesizes and maintains the

ext r acel Pr@tginsit NESGf KchRCanahtti 1i ¢ narkers of dernis fibroblasts

i ncl ude vi mengipraaRdidiie FACH amalgéfs SFAMHCAERLSS IRHYEARIC)ASnd! RS NE(191A-
the expression "agent that stinulates epidernmal induction" refers to an
agent t hBR)iexprassidy i ESCh ke and K-hBSExgarivesd foemdi9.epi der mal narkers such
as keratin 8, keratin 18, keratin 5 and keratin 14 . Typically an agent
that stinulates epidermal induction inhibits trophoblast and nesoderm

i ndugd i on. | nFiggurer ise uEstaldistudienenof a hkemagmdcytealineageulusing apduirdral
i nduction is selected fromthe group consisting of Bone Mirphogenetic

Pr ot ei nsPlWiRgtent stap.cellsg\p. 4 and BVP-7), receptor-regul ated Smad proteins
(such as Smadgal. aifsisl oflinduived prifipeenistémecdild(iPS) andaaklived
(such as Gromﬁl) gﬁgﬁgl]‘é?g?@nci ati O)I’ll Fact o!r) 6BGFD 6) (Mor ea& e? al ., 2004).
I n a preiRS abd0 daypof differentiationgent that stinul ates epidermal induction is
selected fro bSt : Ry hazqf K s/k i REERy
Smad7 and @Q—%%V%ﬁ@ggygf?‘gﬂrz?y%%%frrent‘,’/t eoégent ?/ Ait)ﬁsgt?iqtrrirgtes

epi d&5 mabf devilectinduced pBiiBotent Blemt calim(iPE)RiutingrtbeetGsdays abdifferantiationenet i c
protein 4 . BWP-4 is a pol ypeptide belonging to the TG-b superfamly of
proteins. An exenplary native BMP-4 ami no acid sequence is provided in

GenPept dat abpig@re AYe CIAE At CH BPRErANOG324S defivedsREnPSi n, the
expression "agént that stinulates terminal differentiation

of
ker at i nocyt es(A)rMicsescary analygisnef katingeylgs darved; fiameify dKJP&) aid frefat i n

5 and ke Pyl n : i he
pasal kePBeCHCdFSEIARE fumieht Siidnnetatind et (Ah<F gt SuBRtRInt clhulS
cultdoe. In of QaattitativaP GRizodilysis of QOE/AFMOG, WeR TSR &S THERT 1l
differentiatign of kerat,i ytes 1 s selected fromthe group consisting of
ascor bi ca'_&‘ﬁoggaﬁ‘d('t‘égi %(')'?%ggﬁrlf’smﬁ?\e term"ascorbic acid" refers to
(R)-3,4-di hyd(@ﬂ%fn?uj&@oreécé’ncé’hhal%i@)@fﬂié?éﬂiﬁé Brat 245hK-9PS, KINESCham t he
formul a of : used herein, the tefm"organotypic culture" refers to a

t hr ee- di nasi onal tissue culture where cultured cells are used reconstruct
a tissue or organ in vitro.As used herein, the term"pathol ogies"” refers to
any di sease or condition associated with skin damage. The term "pat hol ogy

associated wth skin danmage" refers to any disease or clinical condition
characterized by skin damage, injury, dysfunction, defect, or abnormality.

Thus, the term enconpassesgreéQiFiE) IS (RULE61)a8a/Efegener ati ve di seases
%

and genetic diseases. In certaln enbodi nents, pathologies of interest are
genoder mat osi s such as Epi denol ysis bull osa, Xeroderm



pi gment osum ichthyosis, ectodermal dysplasia, kindler syndrome and ot hers.
As used term"subject"” refers to a manmal , human
bei ng, t%pez(h:%'rﬁlsgl} fer from pathol ogy,,associated with s@ E%g(?rogéﬂe{m may
or may not have the pat hol ogy. In the context of the invention, the term

“treating” or toeng ", i med
at del ayi ng oﬂb@eﬂi—t@—w 6tN SOE

al | evi atKERAHN@@YTES@ANBInwmmlpykmrswssmmetﬁmw RESESSi on, o
aggravatTon or dgetertoration ol the synptons of the patnhology, at bringing

about aneliorations of the synptons of the pathol ogy, and/or at curing the
pat hol ogy. 281841 gventl on: The present invention relates to an ex
vi vo met hod fﬁ%ﬁé—%@—g—popm ation of human keratinocytes derived from
humarg pl uripotent stemcells conprising a step of co-culturing hunman

pluripotent stemcells with cells that support ectodermal differentiation
in presence oWaiHengaae culistre ofihRS elds. epi dermal i nduction and a agent

t hat stinul at i nent i

ker at i nocyt es?@%?ﬁsre% }r)‘odri %ﬁ& F@p‘é’%ﬁel g@’t en?ﬁe‘{ f:ebtr%ld%gﬁgée?g%tﬁ?ﬁsa%r'%la t he

nmet hod aselBb &EO d@santivaied aith #bIreg/ia mOagbtruIOaaad%éedw ah@loogo/cczth) and

functional attri b tes of human basal. kerati nowét es. i[}j\éeentors
k%t&fﬂ P

dermonst r AVEEMiH ( @mé suPplemanteqd Mith 2Q7orplyRlt Kpes & (i n
Vi tr@ an t a Iﬁ@rq_:. e i e
kera@ n. Hl(I\%r emgg[?(% 1 ;.I‘ ggg{agm@% P?ptgﬁmr ess s%épf(%lrg o¥ %l'gpaél IHw%QQH)?
ker at i nod¢yg/ed rtehamblnm’ltduiﬂﬂanrbféﬁg (dT-Tera§a¢;h)I apdr0.Mmt\ Ek-e‘reicaptoﬁthalwl at

K5/ K14 f f Wi
erati n' &7 SdnRaF 307 28 PRI PRISEINC! NEOELETPRESTWPICAEN A amassades Wi

mar ker ssg@ed biér g)eg mal - epi dermal junction with integrins al pha6 and
bet a4, | am nin- and collagen VII. They may al so express keratin 19, which
|s a mar ker of skin stemcells, as well as keratin 3 and 12, which are

sof th An of thelnventlon relates to an
ex VI met ho@eﬁgépﬁﬁ Jﬁﬁégeg&"&gﬁ%})@?ﬁg&}ﬁ human kerati nocytes derived
from human pl Béi gotenions trithsE Wese se@ded rmtch@rdtommﬁ iCtregtedl STEMPbAIblasts
cul turing human pluripotent stemcells on a cell culture surface coated

with a |igyeADgnedivayspmuosedsif &8 PVEM. Hd3 Mwecnk?eaaﬂ 8% of seteheal serum

| t
embod et HaRaeRe] SLFCnted kg Me R0 3R horokBoRer 1™
enbr yoni chaéemoxi, I1537(r’ngﬁI del Rgjg/oml duemare andudoad/rpll recomiireartt hWImn E€H.s

D e Rl hon e il %ﬁpfﬁéﬁbg%ﬁ?@gngf Wit Dl ohdTiER) b
but are f&bﬂdlﬁﬁﬁt@l&l@df ﬁﬁcco te\/r"t{Bﬁaﬂ‘o gﬁﬁ%@ %c@fblélacibg?ﬁgma‘?nd

H9(Athet |ngtote|nent|on ES s are
previ oungzre:aUdadeﬂ)edla were gnoe\s‘entme)fsama:rrwsﬂudesmtllbdmhemof epithelial cells

t t | I 0 7068. [ to th
| nvent  otels. e ITane st serard Hesneer 1o dBRaRL Y5 ali AB) e’ "
d'fferenae@esue%flmpa‘%cpagcdm@ eedaﬁscéeéemr& nrrfar%wdrpkémtm@&ytels (HK3007)
or inJi L; et al. (2006). Accordi gto an enbodi nent of thelnventlon

hurmedd i P@efﬁacwwrﬁd;@nb’élt@@b'@@t@dfeﬁi Eﬁ;fnbmhﬁﬁsnrpgl%&medlurﬁes Exanpl es of

human i PS cel i T ashi
ot 3l 2007) FanaUfee ProvEaRihed B Madan 1 R ARETARS Bal e

Al t er nat sae@ded o Bl Ceat @onargehurpa@stmsmeidseumxesbm ik@Meetraedifironomasy. er
cell banks that may be constituted in a therapeutic purpose. In a preferred
manner, hES cells or human i PS may be selected to avoid or Iimt inmune

rej ection in Au %ﬁhgﬁnﬁaﬁ t of the human popul ation. Typically hES cells
or human i PS cells are om)zygous for genes encodi ng ngj or

hi st3xonpat i bibtat )FiMAntwa:garmld%edBrcandwER cafteahrikhgnt hethBSheglih agmgaRdicagl e
genetic s)/{oflle i.n the@LA regert The cel Its coul,d serve to create a

st em cel Minjgtragtion Kite{(daasnkas '@Q tgfth@empgu AR P BCceli AR gPN

Pr epar i NGNAYBBNGRKEfors YRR Ebfzf@éﬁﬁeé b s nefti¢ emrﬁﬂpnﬁtfaneat rNRIERS

associ at ed wth@kln . g. wound urns, irradiation,
di sease- ardl a;uatityawem leahedeu,si@g tmnNmuonircsp teC)hnlologaynét todal fb@0 palcdrRNA

ol ur al 1 (/25 3G Y e sBkinagr 26 S T BlpeRcibnl PV e daBenuon, ki
human skin. According to an enbodi nent of the invention, the cell culture
surface is



sel ected in the manner that derms fibroblasts may naturally adhere on it.
Var i ous er%t}n9?1§§39 f cell cul tu_re. surface may be sel ect ggm‘%é(%%g% 7of such
mat eri al s rncl'ude but are not Ilmtechto ti ssue cul ture dishés or dishes
coated with gelatine. In a particul ar enbodi ment, the keratinocyte culture

di . t i t . f th
Const st | REYERoSiEr SR st qbRA oRsREROR aledr MIary | ot AReDpSues
adeni ne, naiGdd uslh?déq_gﬁﬁﬁdyw?ez;s@ ROLRI GRbBNE NHidgkbstick PARENSYBM Grebh a
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KERATINOCYTES AND A HUMAN SKIN SUBSTITUTE FROM iPS

The same protocol of differentiation as described in Example 1 was performed
with human induced pluripotent stem cells (iPS). Briefly, iPS were seeded onto
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of the colonies started to mgrate and to spread into the feeder |ayer.
From t he s onwards, these cells increased in ened
and acquﬁ&@?ﬂé%¥gﬁ%lial nDrphoIogy Ajg the end of dlffe¥§%#?E(P&%ﬁﬁ%

cells becane to have thepavimentous epithelial norphology, forned colonles

of tightly packe esive cells, ch teristirc of keratinocyte .

nor phol ogy (2[5 ‘ug@ M)q_arg‘h%ﬁ Q&"&@N° cﬁa&&@t" g Mq q{@'ade@V'e?ﬁ Fat i on
of hES cglhh B&ARE Al JorBhRIYLL e pkédltidaf Mol yantid ahaw@rsP&Pg@ﬁ@hc'aﬁ?S
anal yses. Time course (- PCR anal ysi s demonstrated that the pluripotency

gene mar eddieddTmam kINANGEO( Aivind Q@neetherl 2002049y, 2@!&8(8&)%68 apidly froms
days to finally be undetectable at 20 days (Figure 2). Specifically, FACS
anal ysi s confDicked AJl esal. dLinttienatehkeacterdizatiodi 6ff @rtened acksidetiatc frE8EAS
(Stage-Specific E oni ¢ An e f near §0%at the | nj f the

ki nots ¢ P oRekerTa e cnormgL ek ECE) I Bl Gl Hes 4nb aPEHIthESBATvi vo i s
characterised by t enpar al. expressi on pattern of structural pol ecul es during
enbryoni ¢ deviePepreRt GaveiakNy Aasgewal Skim@slureTROdEpi 4PPSFISI 3ltediafivedof rom

t he ect r h S ayer, t I
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al pha antO®et&BR5-teBIREOO3WVI | and | anminin-5 (Figure 6). Localization of
keratin 5 and 14 were determ ned by i mmunofl uorescence in cell conpartnents
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claim 10 for screening conpounds. 12. Use of the human skin substitute
according to claim10 for culturing tunours or pathol ogi cal agents 13. The
human skin substitute according to claim 10 for the treatnent of a
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