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In case R4 represents hal ogen, the termpreferably refers to chlorine or
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pl aced before a nunerical value "X' refers in the current application to an
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parti CLMV%gGCQZ%eOIOthG %&E@Eeétc% e 1asste£§§1 L&l @alcuﬁggudr esl(rf‘?e&edall))l %yn@EpErYIﬁ'anH} Qﬁd
term "around | aced before a tenperature "Y' refers in the current

appl i c&iafhﬁliﬂa“%lyéﬁ“m?eé?sv‘é@ﬂeé?&aéﬁ Uf ‘fsﬁ?ﬁ’i”tﬂﬁéph’fr@ﬁlﬂe?h&%eulflée‘?dei“ﬁﬂi‘m@ari%“bf@ to

Y pl us ¢4 a@é&gataﬁﬁlnﬁﬁ ebesablay bt Gtedminddiinetoiakbviaixi E@ﬂlhﬂ@aitfs@i@e‘dndﬂeﬁdﬂﬂm@orﬁﬁé to

Y pI us p. - o N on €Sy, i

deriva ?svtg)goggjz ?g(? é:f Ehp?ié age[g%rrgé I[T%Id %Ier%gsgxelr}lgnx?&{ @%Je@%rﬁ})tle 3 etl Qst taﬁi l%&!
conpounHECEF condF rﬁﬂaséffeld phreﬁﬂlés rrife a{mFTPSCW‘?éPf‘é?uﬁnﬂ?ile sEpPE geéﬁﬁlsager@mmydawew Y

r epr eS@]ﬂ}Beﬂleﬁlyb@rﬁﬂroﬁﬂlﬂ: iZuskEpr @S RRAjcse. hydrogen; or Y represents

Ci - C3) al kapdi nt, h d
UBCOr 6y SRR oy PR o PR RGP e R e e Tk SERa e pite

substi taggr@dtewas h diaR{@)of @H)aR 10 mm. 11O} (60R8) &) Whriépre e Vgnpang k dupeisell ectet

from ( S I
o o 5 2 DT sy B 960 Il MU
is lﬁnnd@a%@aa@mw 309 tuh, IQ@rcfeaﬁ)damK@WmuW%@ vm.COOR9; phenyl which is
unsubstr b PeRBedmbbBRAOSE URSTul bl bAPIWA éacmg%@g&rbr ehcBlcorfehebkykic QAR cclWhERLI N
t he al k}]lﬂl -group i s nonosubstituted with hydroxy, (G -C4)alkoxy, -COOH or

- COOR9;? ‘(O C4) al kyl -am no; heterocyclyl which is unsubstituted or
rmnosubsltast 101, extfewbly t 1¢ag110", maie&wblyevleaé@*lMTH)f KBbOY: 5* 19t cells, and

2 I'TE'[ hg%Mdgpfohﬂore%Y&ér%WaQBOdt S’Mbs i"@éﬂ ﬁ‘@(bSYZ*(l(bS%r a?n%st:ioS cgﬂgt hoxerEt hyl - cycl opr op-
represents aryl ch i s unsubstituted or

d| lé ubde? lfrﬁ%le‘?d emizppeal the ?“ﬁ%onélﬁ pRtrFELeht @d 4 @bliowﬁfégﬁéﬁr?&’é‘??ﬁ?b%eéll 08 & 1B E Fin

t he grop sadisicsddnnpreibinahoggoity 6Che fidhadakypithe(iCicel SAjeabde@x yn @k durploe ooy ;
R4 r epr.g %giggtgs hal ogen (G-4)al kyI whi ch is nonosubstituted with

(G - C4a or - COOR9; C4) al kenyl which is nonosubstituted
with ( (ﬁref@) ya‘[hR ijrnﬁ Iof th@eﬁqgmary&a%%l cellé forpgja _p(llgonagxgpg]lq@?q celéHaianoon thgsurface of

I’ e p r ES &lﬁtaggrégd‘te Grdoralykeyitl pullBnafyepitiR B4 BdlISin{Eovésthp ak kst partlyGhe $addcabkiyd ag&tdde- OCH

na T 1T yl’l’l 1 a 1 11 1 C4)a|k0xy C(O) (O C
2y 2Py 14 R BRI e B ey SRR SRR . % oy andl o
the s alhn sprefpmﬁdﬁalbqqnmm the ramefrﬂir?e@e@}ﬂl% adllp.yn @@@@p@rawleh@swh@eyl apyt fibsqibal cells is
conpoungser3) thd cérwr th @dhtrﬁ q@aﬂlomtaggéga&maﬂ VR LR off 8¢ AdoRBatdsOortthd @&EDb e

derivatiyves ormul a nts 1) or 2),
wher of RS DSt S e b 6 Mgy Pl R i SRR RIS ¢ opr ebent s
hydr ogéma porferdd peprdesents aggragat&l)aad: k daydicy trang wheregpthe s@n s cdryd rreggengf the
hY% Ox)éggreg%nﬁﬁses GHORRmuMY rgt%mf %ﬁ%ﬂﬁel@d @ellﬂ rt%e%h@t@ tla%g Jr rr%mngf tHe racg&ategz

represents hydrogen hal ogen; 4) al k i s monosubstituted with

(G - CAYaPRERYe DT o © Sts E@ihedt’)teél %@rfy IS“IWﬁ By PSRt St SOTRES S
Wi th (GexigdnadykoxXynitheli@OOH or - COOR ; phenyl which is unsubstituted or
monos uQ?fn‘ t[}l’éfggd \é\fnlgdamﬂtﬂt] tﬁ)eg ﬂhehgl%ffe%tla@l)rk%!{rk%){&gsseg §%etfleetllsghe cgﬁ o@lth%)élllgnggrgd'lp

i s nonosubsti t ut ed W@C%/ I ox
di- (G t@ﬁ)damewn%ﬁ%w eé?sewfﬂaylrfasww ehnqresmaﬁlﬁwﬁeeﬁthfmnéw fffowing group:
NoI30S Ub ATt type ﬁdfeitﬁhttahm{ fikkersCAp @dalky ITTOIr trafudChiptioA YaadoK Optykieratt 7, (KRT7), surfactant protein

2- met hox t.h r not.ab (
nmet hox;%de?PA S}ﬁrfacga ?édne&fpél%é q&porm {é’bé”b aﬁd?orlﬂlar Whi ch is unsubstituted or
nmono- or’*THiYP@sCLﬂf?@MU@E e kerphigierbly aquh@“@ﬁub%‘lﬁ“t)@@rﬁﬂ@p@mé (ARB&pendent | y

sel ect ade ffiM etxﬂess@raeupepeﬁmﬁ&h%kéllngoeqiedmah&g@a cul(ug 04) al kyl, (G -cC4)al koxy

and phenoxy; represents hI en ) al mon ubstituted
i th (R A areb i BEbes o By AR U Bl R T paRe PR b B
mﬁésuwﬁmewmwmeiﬁ@dM) al koxy or -COCR9 phenyl or

di - (G ?Q@e)r@,lykwe R NRiue REFERTBSERES Ghio4) Rhd Ve ofRQ ERPHERBRE Sud SFTPA is
(G-C4)alk and to the salts a?ll nvﬁgrtl cul ar pharmaceutical ly acceptable

sal ts) “E?fe"‘%ﬂléﬁﬂl%ﬁfﬁd%ﬁalé"‘wdﬂ*)mﬁp P WHBGHIHERt of the invention rel ates
t 0 thi @zdhrelydee mvdd fissescubdfre dfohanpdsent invaciciost tian gnd ioflaumyatopnBarkd séariod dbmenitbs 1)
or 2), IMANl g{d%)&:L@]lS 'd(%’}lr %%%)%h Si, e( Q? qu Eeg?gysed Y’l ’J[? ptﬁtﬁé%%d?tm%sQn c%%a%lsdﬁ%gll & !
and Z represents - OR6) 2, - )2 or pheny wher el n
thé‘ophé?ﬁ}‘]quscuE‘H%stl tut ed with - P(O)(O—|) 2 or - P(O)(CRS) 2; Wrepresents a
group selfectyede oamifhe @ruréas tha’z’reseleprrveﬁemths 1Ry dr ages; onJS'Iaﬂ RgERien(Gbnr fdkad Kyl

whi ch i U X:

(C2- 04)53 Ten ‘?Hmﬁ‘}her% %?g?%sr?gés u%gp?r?d%\g @v’.“%%d ?‘%992“33 a 2%%% BB SF ™ ooor
; phenyl whi ch i's unsubstituted or nomosubstituted with hal ogen;

(G -CA)al kyl -am no, wherein the al kyl-group is nonosubstituted with

hydr oxy, -COCH or -COOR9; di-(C -Chal ky 1-am no; heterocyclyl which is
unsubstltut ed or rmnosubstltut ed W|th (Cl C4) al kyI or (G -C4)al koxy; or

o a T 7~ NS\



Wrepresents a group selected fromd or &;R2 represents hydrogen; phenyl;
i-(C -Chal ky 1-am no; or heterocyclyl which is nonosubstituted with (G -C

4) al kyl ; Woremvessats aryl which is unsubstituted or nomoTABIE0/M3i19T8ed Wit h

hal oge%mllgflz]jtggl%e@%t S haI ogen or phenyl R6 repr esents (G -C4)alkyl, (G-C

4) al kyl -C(O or ) al koxy- ; R7 represents

(G- mf%V%{]B%yf“@f’Umt(Oéme@S 2t 1%HSWF of plt*\%onﬁléﬁl?”g@%f‘éls S DubRonay gaFFerchy g €5 ¥he

sal ts (presenpiarte inoddl ad, 1pb1ato@33®ﬁmmbqahlb§ungme@maﬁl e salts) of such conpounds.

6) A fu I vAati ves of

f or mul a'io lptgr[a %E% ﬁizh E@lggeérgtfe o%e%gml) \fglﬁé)lhs?%}%\étﬁ Ifa?&n%%eléc%d %r?tln géﬁefgﬁﬁ%@

rep?eseﬁ‘t@m(a@ep@%‘ Fqklé%’vfess\”nﬂetﬁt"l&féaﬁf EGWPQPT%‘B’}O&% kandi yl (preferably

met hand|pmn)onaytdleg%na@mecenmtoﬁzferaﬁ’@@béﬁd}ts Zecte PhTENAl FORDE Rl Bplefle PhYaRIY land S

S“bSt'tF%E?crec rS-P(O)(O—I) 2; Wrepresents a group G; R2 represents

hydr ogen; phengl‘l) or di-(Gi - C 4) al kyl -am no; R3 repr esent s phenyl which is

unsubs i t ptferkdembaviwrot of (esissie eerd Owettttesmtnwew theaHlI tyee dififpecngaiion markéryand/or

parti cumty @Jttaaemaeutﬂa&aﬂs b ea&&e@t@aht\et B@et, SbreQfcfSMBGM £RUMDOUARSst 105), afieast

fur t he invention ates to thiazol & derivatives of

lhﬂ 05 TR O‘V g{n th t % t |
for |5 * A8 ‘&? YLD AR SHEUSS mér%% PHERES ISHYe LB B LRE™ (G e salts (in
partic t]’lreéﬂrabtyhlam@edtS} db1 pyotac ceft)abiael cgigticliad nadr(ssin ¢ nodarpsuneisgheswhainch have

a conf 'o%r%fe%?ea@t?of‘ﬁ%%tﬁ@vﬁgre'fé%en@e%ﬁ%sa | STIfornmula I STI 8) A further
enbodi nent of the invention relates to thiazole derivatives of fornula I

accor di AG" G ENP BT DS BB ERTs 1) to 7), wherein Rl represents ethoxy
or " - buboXyre(opsndf mabdry epithddtolisy) ; and to the salts (in particular
Phas aCUlL.Eat LY, AREERHABLE FHEbl B itGh.sampaNNds. 9) A further

enbodi nent i nvention relates I azo erivatives of fornula I
accor difigFradly: Bnlpvebpfat st WapoHd meriersistipvated  3) - 7) or 8), wherein Y

repr esem}eefaﬁaemsbda@dt SZlam aﬁtaaﬁ@ﬂtesat bydsogenid. and to the salts (in

Pﬁ: E Ihg:i e h?‘r[egrar Ir@) Cf e %Il’l’havgﬁe TS?P? Ihe% alsctefls sﬁ%wmg[aﬁl?éas?h up@%ﬁl a\?é:rlf)tlc% are
f or mul apnlieddrbis gishie medehipyueshmavs etcre@ﬁ%@m\lﬁéﬂﬁtl@) quyl/or ytein Eyel(Sﬂb)f aideasi@)pg or more
whepei Mhakel QMRS B8 e to@bw&ggratpk)anﬂﬁ Whe aﬂaenaatfoeaaaa@ rargsthdamte@wovar - COOH,

dt h t t h I t f h
compoudE Ty PR, RGPt He s Ree o PE B SRR
der i vatof ere or ipdre lﬁrgtlrtﬂaﬂmaatt)ryaxt@mednchgome@ramy Edfenagfersenbodi ments 1), 2), 3), 7)

or 8), pahaei8l ArNA t&atsﬁa%t &ot&ﬁ'[eb&(@)%f&‘dld G e pﬁ)%t@a%%ﬂ{o% DURREOX Yhe nRAG t&sﬁ’e the
salts (in particul ar pharnaceuti cal ét%rleacce pt abl e salts) of such compounds.

12) A Fﬂ?‘fﬂﬁg?n%frﬁbla?rﬁ%rﬁfwh(?fth‘t KR RR/ERETSAUVEF at es to thiazol e derivatives
of 2bor nuva dmascer ditngoftie samycomnsitiof ofeesodi nents 1), 2), 3), 7) or 8),
wher ei n atfuttu%ttrfgay fonfh Mtk &1l R0d: p%hto%ttg%aaaafcenwateaaﬁtotastt Reine
salts (in particular pharnmaceutica y acceptable sa
conpourt®del 1sye Ay r t her enbodi ment of the invention relates to thiazole
der i vatriar@slyofhe proiiMibRabry agaaicd) agsclediyh BNBldfinggfapdi ments 1), 2), 4),
5, 7) erein Y. re t al kandi yl and Z represents
-P(O)( Cﬁ%)p’r W%} k%{g%ﬁiﬁ%%ﬁ%%enw wherein the phenyl is
suB8t i thut Behlxrefrred Fl(l‘@)d(n@t)ﬂ@ poyy-inflqn@jof aREygkine KL dhéreoatiagian (in particul ar
phar mageut p@eﬂrédyera&aa@tta@t o8| dsSik @fturd USKpGOTROMAES. eplifidialAcdyl fahd @liimonary
enbodi nent hof fa (ftvent on reﬁg TF% tout‘% i azol e derivatives of fornmula |
accor di'ffy s a S(%?teo?)sfno BB RS ialeylls Wieremyy 5y 7) or 8), wherein Y
r epr eseiedevel@f 01@3)) abkahtt ylloyWipr efreralb ingregred latind itoy4 90n‘am dorﬂoritsieg)meselntresl cells:
-P(O)(@R@ML 15 RO NHR7) 2 or phenyl, wherein the phenyl is substituted with
P%? 2: and to the salts (in particular pharmaceutically acceptable

s) “8F e§?}€f'|E Eatﬁlﬁiiﬁiﬁ??ﬁfgrelailg‘)toﬁ\c‘tnﬂ?ltzﬁé?enﬁ??ﬁlcfﬂ Hent of the invention relates
to t h| azieli@cldé pieva irionces the follh eingruhdier$ is det@sed irdigivé 1© aamyroohémedfsioedrodaicngnibs
1), (%ggCLgl)ILgo 8), wherein Y represents (G -C3)al kandiyl (preferably
nmet han and Z represents -P( O%(O—Dz.or phenyl, wherein the phenyl is
subst i that eafewdteﬁlboctntl@) hoppd! issyrrulee oRerissapuaonpry gpifhgliaf peglyy pyfponary meserichymal
phar naeautancreahdﬂ;ehawtepsmaahe salts) of such corrpounds 16) A further
aggg?hln}%gével of one 0 %%rggoptﬂ0%1%| a%er%?s cfﬁreats raztgeﬁ ?ﬁ‘trlo]\éc)ao%n%)r:ltlﬁé ngn cu{tt%rcm'fl: Is: E
represe?ﬁ‘slcﬁ%thandl yl and Z represents -P(O)(C]-|)2 and to the salts (in
parti cukilevR dar-bRGEHdsakd ives 6 eptabl @nsaddslned, such conmpounds. 17) A
further enbodinent of the invention relates to thiazole derivatives of
formula | according to any one of enbsdinents 1), 2) or 4) to 8), wherein Y
represents nethandiyl and Z represents phenyl, wherein the phenyl is
substituted with -P(O (OH)2 (preferably attached to the phenyl group in
ar a- p05| t| on) and to the sal ts (| n part| cuI ar phar ITB.CEUtI cal I y accept abI e

I o Y b1 o o,y




(preferably hydroxy or nmethoxy); di-(GC -C4)al kyl -am no (preferably

"-butyl -nethyl -am no); heterocyclyl (preferably pyrrolidinyl, piperazinyl

or nmor phowOregloy12sdssch i s unsubstituted or nonosubstit ut @dTaB2mo/)3078CA) al kyl
pl‘ ef er. @Qllé(/elrg@%ﬁyolr noRlor ﬁqgon%}@lnlﬁ?éé’ is G&Ee@ie@ Feitl Vo TREAEPY dimer@bnal culture: N- cad,

é)- -nethoxynethyl cycloprop-1-yl: and to the salts (in particular

pharna Qwﬁlcally acceptabl e salts) of such conmpounds. 22) A further

enbodi menpreffred dadodinwe e itlose didnab@s plliGonkdyinda | tiesud eni dirinvie®mpfised @fdmtleaed

accordgﬁgmﬁgd% ggg .of enbodinents 1) to 5) or 7) to 18), wherein R2
represents hydr phenyl ; -(G-CA)al kyl -am no; or heterocyclyl which
is %nosubsﬁ?@@?@ﬁcw F B¢ @mlmf%ﬂal@ﬂ and to the salts (in particular

phar maceut i Gabbphaggcept abl e sal ts) of such conmpounds. 23) A further

enbodi nent ogﬁth invention relates to thiazole derivatives of formula |

according to any one of enbodinents 1) to 18), wherein R2 represents

hydr oge latepiggasthe mesiel cgi be(c@endgtysae ksl tyngsti no; and to the salts (in particular
phar maceut i Gabduymaecet.abl e salts) of such conpounds. 24) A further

eng di ment of thﬁ invention relates to thiazole derivatives of formula |

rding td“dhy bne of enbodinments 1) to 18), wherein R2 represents

hydr ogénisecasaddddso the salts (in particular pharmaceutically acceptable

sal ts) 19f iSUEth AQMPRUNESH e@eefﬁ th!rleretdﬁ}ﬁ‘e'hsﬁﬂgé?: haED ol ke cﬁhﬁl%éea@d!eﬁ?l@d nRlat es

to thiazole derivatives of formula | according to any one of enbodi ments 1)

to 24) “GR8rein R3 represents aryl (preferably phenyi) which is

unsubstsaid etidialond/ odibobsu bk bdmﬁla:chffvdtetdhelhalh@@exmaﬂqpmgcf eatabbfp didcasat limpaksue and

tokhe %aiah;%)@a PG KL B PAATBEEHLIARLL Yagcept abl € sal ts) of such
conmpounds I“ment e invention relates to thiazole
deri vatlt Vé@“@femf’wfﬁiﬁlﬁa\hel dlsaee Brdvng C?Iémawl%tﬁéfrm Ing#erdP e Atos Hprosis, drpy pt

wher ei rmsd%aﬂae;a mege fiste Phedy ks beandidérad 4sAeinSahrhafor{ méteP @futnbCliddall a fibrosis model or
pharna%%ygkgg I%m,9%§ tlveIe salts) of such conpounds. 27) A further

enbodi et ention relates to thiazole derivatives of fornula

accor divigetedrelsny the Aecagfmodetisedic ingrtegotlimitdio 5ylls offginad grom pytionty gpiienglys). gyl 1269

whepei RynRA nive RlRSENkSurbl dlc0GRH LIPhiRS; QElﬁqu%séa ruom AEonBEntdp BERY b & p%mqﬂmatoﬁe

salts (in_.particul ar maceuti ca ep e sa unds
R Lt e O RN S L N e

of f or rmreeally medioddelhgrats@riagiyto oypeessof preserh odin méieh 8 gdnf is silgnceddsp as 6)have7a) dlse@d
13), 14&mgg 18) to 27) mherein R6 represents (0 4) al kyl (preferably

et hyl), and to the salts g
partic i é?reﬁslﬁ%eﬁ’a%délﬂ?“f @5 Fﬂ”f/ aré&@@betdaf{?fné”‘e%}’ fl@)ec%?ndélﬂfﬁaﬁe BB GG Thersigy In ahis

f ur2t herembawioodi folemimpds signhigng binnedntiidonion @lpates! dng tirhitazobeeicderiicdat i ves of
formul 8 !l (ﬁl%?%&hlﬂlgmtt&m@%de?ﬁsgueq pr%g%ﬁ?rﬁﬁl&mﬂ'geﬂsc%% fro%) acl:%3 sl_; )rans%)meg ;1513) ’e

14) or 18) to 27), wherein represents CH3

sal ts (4rpardls euriaknp w‘é%ﬂﬁeb@a EPRogineyt nacleeélﬁxYamneO%SaHr%Se)t “33? SY§% ff usctul in dz
CONMPOoUndsngddy sahplt wn&alaea wﬁf’d};ﬂkdw’c}’ﬁfh@ pmfndets heomrﬂMamg@liaatmeh aipks.t 0 t hi azol e
d)e ri Vat I Veesmbﬁ)ésnenqg_ E‘)orous ceh_%ﬁre {) rtgl a%omo gtr} e} Ig]n mencar ad grogecteé @ﬁga’;%y, caix ?)e’ te%t%l t he
sal 9 S (T by, Tﬂsem@debwteﬁulwﬁaﬂmlﬁ@éﬂdtfqre%%bh@ma@e@mham teerapgl t s) of such c o rrpo unds.
31) Prehﬁ%gngggmp@mnds of formula (I) as defined in enbodinent 1) are
2+ [ (2 RO T LI ARl B o aionss e sopyred g papaH e o B | o
aci d ettilssyd: cu@g’@ eydefligd herein, said method comprising the steps of

{( S) 4- %ﬁéﬁg@(y m&ec{ sﬁ%er@l%ﬁ G]‘yalt I'e&sgﬁr%%)l f%ro‘%l’a&@éﬂ@ 9{%'{1]){110% éf)gl-llehgléglhér yl}

- pi erazj ne- 1- carbox l'ic aci ,
4- (3? S) - Bae BoRye 2“5{’?1210]( 2D N@H‘Bﬁ‘ireﬁﬁi&ﬁiﬂn}am{:rﬁ}“@% (& re@g s S e] Patrsei out yr
yl) - pi pe¢latignie—ccll; car boxylic acid butyl ester; 4-((S)-4-Carboxy-2-
{[2-(3- qi?ctulbagﬁ(é’ P rﬂ%@%h )SuSTleISIQI%Qll fie ?re&aﬁ(l:e oqrbd ]f(’)raemngé) Yuern R W ofd daus BY REE a7h0e- 1
-carboxy ic acid ester; (S
{[ 2- (2-Hesp vum%ymydettﬁflezmreﬂag@ lrlﬁéggwg]ﬂe@m no} -butyryl)- piperazine-
1- carboxmbmmyaﬁ@dghumm&ﬂeemﬂh; 4-
{( %_ 4_a§§>( pe? 0% o[n%) ep;’{hehg hdlbtﬁere% 1a?10n m%r%erpgﬁ]ayac‘?ens%gn ton Rlllg t?lys{lcy aXcl lln increased
- pi perazine- 1-car oxy Ic aC|
{(9)- 4-6@&?5%%@%2%[0()1219%%9 puitpttig @%@P@ czﬂﬂ@if‘afr Hengicloselrii] is bupigers a5 indicative of
- pi per azififntioh v EARRONMbrsBnaRfil oty tblicl @St ulturd and/or
{(R) -3-(D et hoxy- phosphoryl)-2-[(2-phenyl -thiazol e-4-carbonyl)-am no] - prop
onyl} - piperazine- 1-carboxylic acidebutyl ester; 4-
{(R)-2-[(2-Phenyl -t hi azol e- 4- car bonyl ) - am no] - 3- phosphono- pr opi onyl }
- pi perazine- 1- carboxylic acid butyl ester;
4- {(S) 3- [4 (D ethoxy phosphoryl) phenyl] 2 [(2 phenyl-thlazole 4- car bonyl)

o o .



pi perazi ne- 1-carboxylic acid butyl ester;
4-{(S) - 4- Car boxy- 2-[ (5- nor phol i n-4-yl - 2- phenyl -t hi azol e- 4- car bonyl ) - am no] -
but yryl } -wpi2psviagiene- 1 - carboxylic acid butyl ester; 4-PCT/IB2010/051978

{(S- 4%9@%&9&5 (% 0[16( gr rQ(t}ee liﬁﬂér'n{:ﬁ {tfnry brfoﬂhé‘] and a decreased expression level as compared to any

1-yl -t hiazol e-4-car bonyl )-am no I.perazine-1 -carboxylic acid
but yI élél{a‘%le reference culture e.g. as disclosed herem 18 con51dered as indicative of the formation of a thre€ dimensional

4-((S) -pdlﬂﬁ&&)bﬁodyktasué fbeafe( S) - 3- met hoxy- pyrrolidin-1-yl)-2-phenyl -thiazol e-4-
Car bOﬂ)er era ZT\’HY &[ltagé{tlyg%hllssgidaﬁlﬁ éa{ggcdma}n l’ar bOXyl I c aCI d bUt yl eSt er 4-
b

I azol e-4-car am no] -acetyl} -piperazine-1 -car boxyl iC
aCI bﬁ’feﬁra lgllépple aliquots are placed into m ultiple containers,
4-(2- {[P&fe(rfotywa&oeeamerpﬁrewisam 1, © g-a@bezewﬂatemaaz@mrpcﬂmgar bonyl ] - am no} - acety
') - pi per a u
o) (o el SRR SatEltod ban SRhEL oty 240 Koy 1 ) - ami noy - acety

|) - pi pé’rﬁéezz}biyethe tells age [g@ppyqq \@thgclp@rtgupo}qculg Steeqre stained with a biocompatible dye to report on
4 (2- { [canuladre Sgi-sm&fﬁé}e)n 2- phenyl -t hi azol e-4-carbonyl ] -am no}-acetyl)-pip

I car bo cid
o B Pt RO by Ry B lomGR hTPomeopasty foreming 2B e PRSP HRY I i o) -
ac et yI )Upmpplpmaazn pliea thixed susioonyidn @ ac ingrebippeyd! celést ag added to a contaner within 18 hours,

4-(2- {[p%feGaﬁjg)wn%m%%Wﬁ' %h@,yﬂz)ho&s @Jﬂ@dws gﬂda}saez&he Iéor@@aa%ykltm@mm}mﬁet yl)

- pi per azi ne-| car bq ic acid butyl este
A0 (57 EoS b ORGP L S b o R 510650 et b TP hcet
yl ) - pi peffragibae- 1-car boxylic acid butyl ester;

4- (lg { [115 '11 é %X %?Mme%t ‘!ﬂé( L%letgd' {atb%&}{)ln 15119&%&' i thépl%gﬂég%PMbJ fo%eﬂgc} no@f(\')géey h)tn pi p

o (2 { DBIE3: BHo) o gy Z2ophahprus i il 6 e &t by 12 wHmEPoReELY | ) -
pi per a%)telftﬁedl ﬁﬁi)lbblﬁhkﬁy ke GelREH Chspudionlis ﬁéisz&cfd., in the presence of CO, for a period not less than 2 hours, .
- (2 (g 30yt zoprems - acof o4 boryi i no) ety -
{(S) - 3ner ﬁybodlmt(ozﬂwhewytllontfmharzmeeof@%sa%eChlyfl - trinire] suseepgianydfithe cells. In an

- pioper %&bdﬂ@nenﬂomﬁﬁ)\@?ﬁ%h |ﬁﬁth@f(3jfﬁé oDLH1Y hre 8988 endAirelial cells. In an embodiment of the invention

S) - 2- hi b d I
f F(’)l i,) er ;%*I(hefetypelo (Q’gé B%fylﬁ}{eg Etéo I a %ﬁﬁ}lcelgs{ngg{ﬁy scle grellls nltrve cqu gga%u chgs d ndrmy }
{(S) - 3<blipdmox LTI Brphveytys mtacnm@s Gratuloarebolyi)ic entts, moii-colisoBiBomybtpeytes and

- pi per %b agelcan%@gc%a% Ith'e Quhﬂl(ek ché}lilﬁ Mic‘u@esotr glrlmmunologlcally active state.
4-((S) - (E) - 2- Car boxy-vi nyl ) - 2- phenyl - t hi azol é- 4- car bonyl ] - am no}- 3-h

ydr oxy 81’8%'“‘% }neﬂ’?ﬂ Berds hae ImVeIElal? BERYIT ¢ UEFUBGE §f orpetTare WRE ey prerto

{ [ 35( 2 pteparbon yraatikylisysp@dsipheny| - t hi azol e- 4- car bonyl ] - am no}

- 3- hydr i 2 dccorhPRI ARGk cofRELOX Wb BB b LBl Ybre S5k 8F caty

4- ((R) - 2- ??ﬁ %orcgorp gn F% %hflazcgﬁglﬁs -c%e{{r au T am n%’} - ph oesep %rﬁotr)toprop

i onyl) _prep;irﬁ@]a 954 rﬁléedlsus_perﬁlpbaiy SRS aﬁlﬂlaﬁn{egpreésfpgﬁlle testing of a large number of samples

4-{(R a&—ré@r@n 1000y QSR Qi Vi ghplids chedigp Rmivhs- t hi azol e- 4- car bonyl ) - ani no]

- propi Y 1E_)ﬁréoelram ne- 1-carboxylic acid butyl ester; 4-

{(R)-2- % @ ’Fle%yl -t hi azol e- 4- car bonyl ) - am no] - 3- phosphono propi onyl }

- p|3ﬁer ar¢ W@e_mlqp_alse aq-lzﬁqg)g(yz} m@hoddqrdc%tng lof @dugfor its effect on lung tissue, said method comprising

4- ((R -ﬂ;%s(eggoet hoxy phosphor yI )-2-{[5-(4-nethyl -pi per azin-1-yl)-2-phenyl -thi

2;1('.)'6? 410ro$1 1I;1g an Leeregﬂ[hree}kh en51 1?)91%1' 1)1 r)p m(%glrtgszue Qu?ture as c?e?neg?lergll le acid butyl

4- ((R) ~ 2kipf §ldad 2 Mettshyile i perfaziapahply dsai@mpvemylectlieaz ol e- 4- car bonyl | - am no}

- 3 Phos RHRREARIRRLPMABL witkh BAE d&h M i GRS ROXY bdupleafd e RNl ERfi@Fnder the same
[%R) 2-{[5-(Butyl - et hyl - am no) - 2- phenyl - t hi azol e- 4- car bonyl | - am no} - 3- (d

oxyphoSpPhoryl ) - propi onyl ] - pi perazi ne-1-carboxylic acid butyl ester;

4 ((R) ~Betecfifbmy Butaydn-arebdifidati@mit o )estangiein ymptdsb@zio the diecarclsamyd | - am no}

- 3- pho%gﬁlﬂ%ﬁ B{eg{f&ﬁlo)r mo&h(%ﬁ(gna(% Itﬂeef‘es‘J sa: Z&é Qgﬁtwtéd(ft 1@&)'119de }J%y Jtn i a8 of the effect

4-{(R) - 2- r ono- 4- phenyl -t hi azol e- 2- car bonyl ) - am no] - 3- phosphono- pr opi on

yl }- pi%p®f 4¥§ ne- 1-carboxylic acid butyl ester;

4 { (R) -Iacebélé Vﬁraﬂﬂophie ﬂlythoct daiyazali€ctidn 6ran bigkvyiby) oralmdiﬂi&]tioﬁis phesahnm e pyopogday| } -

E Z‘Z\/[gu are c aIQe)&y]!ﬁ Ic%:tzalo rgaﬁg lé!g%%eéeﬁrﬁl?yjed tl’greﬁ%%l% ]Vah(}ae ése (%eﬁll'le}d bgs}e)cll (Blearcgléblrart]igr_l curve and

1 car b@szlynar@nas@iwde itjt ik vadust er ;

4- ( 2- { [1Pa prkBhed3nVREHROX Me RE@PERY hinde BhE MYl b Rz em2riGad heayiderardmabs acet

yl) - pi perazi ne- 1-carboxylic acid butyl ester;

4- (2-{[ 5- (3- Met hoxy- propyl ) - 4- phenyl - thi azol e- 2- car bonyl ] - am no} - acetyl ) - pi

per azi ne-| carboxylic acid butyl ester;

4- (2-{[5-((E)-2-Ethoxycarbonyl -vi nyl ) - 4- phenyl -t hi azol e- 2- car bonyl ] - am no} -

acetyl)- piperazine- 1-carboxylic acid butyI est er;

I T I - o ~ I L




medi canents, e.g. in the formof pharnmaceutical conpositions for enteral or

parenteral adm nistration. 33) The invention thus also relates to

phar macewpDcalo/eemposi t i ons cont ai ni ng at | east one conmpolnB2@EePTH Ng t o

one of dﬁl@b@t@étMe§:ln]9)ter§rtQ)n%J—)no&tbcgt\(o%rwhgﬁ 1@6&%@@(@@9@&1&;@{“&3\{ saﬁlgﬁ‘?soctoﬁs%el%d 88 t

t hereof, "and a pharmaceutically acceptable carrier, diluent or excipient.

I n part‘?x%ﬂﬂr%f]r"erseteltrfé“f)@f@léﬁ‘f“gon rel ates to phar maceut i cal conposi tions

cont ai m agefatedeabsimaanie alpewadulafe if Qrimbhay Hisamdn@eeissoE cufde @omprising affected

phar MRCARbL Gl N AGERRAOLE e BLLAG] Sieol, WENL R 0L WHEL DT ENt 5. The

production o t arnmaceuti ca osi t S can be effected in a manner

whi €h it #ss3yé0 e erapsess srirmjholosie %tﬁreswrvrdé@r for pprict ipslelgisue pwigis te feineadagipie

Rem ngtoomseasthe Sci ence and Pr actr ce of Pharmacy, 21st Edition (2005), Part

\5/\"| krgg%j‘ e%eenléleaslar%%e (8] Q%Lhrfl}lg ut u‘[résl(s:ll;:f]: eal 1‘6961‘61’1(%6{'I n glgyafl&?rggéﬁﬁrcnce 1’1’1VYC Ot ah@ seaseég‘lung

phar macieut Gd@alﬁﬁldyefqe@emnalbl leprs‘aﬂeﬂs, opt i onal ly in conbinati orr wi th ot her

t her apeut fa@biblc Kl ahQs B4R baRGRASK e m&&hﬁreﬁ%&%ﬁﬁé RIS fibeAdel Qerdngd M
qﬁt her th sui ttﬁ%t Jnon- to |fc i ert tera t;tﬂr1 cally conpatible solid

i qﬁ?“&P”&?P’rS%?a P8P & ¥R ES "re?* E%Trc?%a& g eSS HisEBut i cal
ad ] uvantsalte@don of nedif@ngou nndeesrasemjr: dhipigshtfe te oreputea! fliscas id®e icsteanplqitowards the

enbodi nRALS oFaistRe Flohe ﬁé&ﬁ%ﬁreéfégcetéaﬁ 1P hat &%@&‘%ﬁ%ﬂé YeRGC SPLalEn SR diSased
t hereof may be used for the preparation a nmedi canent, and are sui tabl e:

for t hefiarmehe CB?SIdEF%ﬁWF%Q?% el of F%%%%El ST VRIER i SreABtiar 4 AR of the
unst ablhealayngicrace saypdoBindd @é disenbdtettch@Bgmpirbol i sm (i ncl udi ng conpl i cati ons

of 13t hgf 9?1%%&10 b% mEh‘? %Q«L}’ ce%@&%lheﬁ Db Oﬂ‘aﬁ% aré‘r%peéd il fn@f%&éﬁ%%&d?m&m%aﬁﬂ' ng

primary arteria otic conplications roscl erosi's, nota
thro nbdfllSémetargWeyaﬂef\r FRBUST ORI e TSeERBeaBIdyscdSeBn v el A 2 dir IS Wsl)hm 12,
t hr onbasjsesseeend acruy(s)taeer\beeﬁmg eremdlaﬂi&ge p@ientti@pripafel MR s@@er(sioﬂ of tldeNg In a

vascul i t Iflesl "tissUl art t(lrletrrlla ft‘ ?In y ce %Ieatﬁrrése ﬁe Elseas)e staye ?écl:vlerlil ?étl\én can gees ? and
transi en | SC aem C eral vascul ar ase

i nf ar ctiieesnenif @rhgserﬁd/wqgﬁl@mca@‘mt@mﬁol ysi s, nyel oproli fer ative dr sease
t hnonbagyt haem a, sickle cell disease, i nfl ammat ory bowel di sease,

thrombotic thro aeni c r haenol yti ¢ uraem ¢ me;  for
or eventh g PRFORBaTTE Eanpirets B Drmeaportuuf HEiue o bRt sy e
di st r edsvigyendrayweconamers winhasg lkedt ivicontayersdpoae, hepari n-i nduced

thr Onbogﬂp%gﬁdﬂe & %Qty@és%@&ﬂgf%@eﬁ'tﬁée c@rﬁén@giﬂﬁf)@nonalfy%odﬁ Elgs\{(,eaﬁtﬁr%s defined in any
cardi ovascul ar conpli cations after certain suirgg procedures (not abl y

cor onar®y''F RFPAYE (METCEASTBIF DK™ AT oPrEREy e ot her vascul ar graft
surger y an @ndaideanedtndmmeuloringdentf tp hade nentgios. af t er accidental traunms;
for preyenilng, mﬁs{:&?ﬁle Qb i fers c&h&ﬁés ogé%r mo@lonti SYHRE. 'C'&Qtro‘? i g& &ﬁ“o!e 008 culiles

conditions I'n vasospasns vasoconstriction an

ti ssue-f §EHBIFFAYBS & ﬁ%ﬁsdeét’lﬁel(%@ﬁd@fo@)ms Yy, amE e dimsnsiogaldaP julyfEsa i
obj ect d&éasetmdsrsbdmrrermarneacurtsrestdﬂeeau@eemf a conpound of forrmula | as defined
in one of i ments bo e rmaceuti cal l t.abl e
o e R O BRI Ra el indlon 800 ar? Tnell BaRIRCIRSRY B8 oY RCRERHAD
enﬁ@drﬂ@ﬁ@wBﬂWSabove and for t he manufacture of a nedi canent for the
treatnenkpgglgggkﬁﬁhm@ vascul ar disorders in general.36) Mre generaIIy,

t he i nvent oun efined in
bne of - Sl L Ep Rl Sor 1 Ry Bl THTPE iR QL ARG A
sal t t ettosaflatesflor cah heappteeduf act ure of a nedrcanent for the treatnent and/or

pr event iR Rulfe s%ﬁés'ﬁ%aMFcoM@%kﬂn%&se@le@%Ql%ém%f weII as to the use of a
co ound of fornula t he manuf acture of dicanent for the treatnent
n

or 3pFEL P]ief‘ifrbléiﬁt %aétrlPpﬁlerareferﬁalge‘i}raatrz*lo £ U) s“clé)r al cHep¥t i cand
renal vaseultdprefcablycandi DVasCw’ 1@ d10for gefoebpavisscul ar di seases or
condi 1. 9s.ASRACELEH b @L&E@ oPlon HROLEOBLLA T cd REH AGLALETPAG ShD
humans and ot her Among“t he above- nenti oned uses of conpounds
of forﬁﬁP@ﬁﬁﬁme%WmﬁHQWﬁhceut|caIIy acceptabl e salts thereof for the
manuf act e, aficive diveanRitos aacpidiongrico enbodi ment 35) above, the uses for
manyf ac r the treatment or prophylaxis of nyocardi al
|nggr {kkiﬁgs?ﬁg%eﬁn%ﬁ%%ﬁ%gsrs (notably thronbotic stroke), transient
|schaeﬂﬁ@maHW®8%§”6%é%ﬁﬁhé@ﬁmmva%cular di sease and stabl e and unstabl e
angi na nwhlylpreRevprefuess €d,, 38) The invention further relates to the use of a
conpound of forrmula | according to one of enbodinents 1) to 31) above, or
of a pharmaceutically acceptable salts8thereof, for the preservation of
bl ood products in vitro (e.g. the preservation of platelet concentrates),
or for the prevention of occlusion in extra-corporeal blood or bl ood
product treatnent nachrnes (such as renaI dralysrs nachrnes or

o o ~ N\ o o . o, v T T 4



The foll ow ng abbreviations are used throughout the specification and the
exanpl es: Ac acetyl ADP adenosi ne di phosphate anh. anhydrous aq. aqueous
Boc te/t-wotonyiessshonyl BSA bovi ne serum al bum nBu but yPCThB2010/051978

benz y l Q%Mgf@ﬁéagﬂwdm%s 6Q geltlrﬁm:s %{39%2%8% QRMHQAH%FIH@ céﬁgl)lléﬂﬁplﬁ@) PEA

di i sopr opyI et hyl am ne hoxyet hane di met hél f or mam de
DVPU NJ™ lﬁ@teﬁ’P‘PdﬁPeé‘E)}lreéﬁbﬁF@és TIVBEY |°]PrétV HyTos Rl BT Efé’o%l?ﬁvﬂ enyalagapd the

m nut e c&DAl sariMes(aB-pekisenedtuytlaaibtitione piae piih Ylatbvtiet Witk ced @odi | m de EDTA

et hyl enedi am netetraacetic acid Et et hyI Et OAc ethyl acetate eq. equival ent
HATU 21%1; aza-| H benzotriazole-l-yl)-1,1,3,3-tetramethyl uroni um

hexaf | BpR6¥Phat e Hept hept ane HOBT 1 hydroxybenzotn azol e HPLC

Hi gh- pané erdaapcead mq;wcdz Weqmmgmﬁ&%nﬁw onirg I@reyeac&wﬁpmdans 4 SOOPEPPIH mdskeraVS
Li QUI d Chl‘ O”%'uo ﬁ'DXﬂ L?/Cdes neﬁ Speﬁlw?ur.}r%}rrcgl afhmelgltr 861?/ d%lr’l gsrsgt ngrﬂ’ll)eeSQI%.CQHI‘aq %%:jfc
pa| | adﬁgqrqlmﬂ@gprtggrnenwf cplh;emyllssuWB@Pmb@n zI@qfcrrqtbé}z §ﬁ1cba.rt1ﬁ01a1 tissue scaffold is manufactured

1 yl OXMordts &uﬁmﬁ]\é o @4 #istlicRPcPRG phaRkdmihex@ble u%&&hp&mraﬂtg L@@ said tissue

eratu at rated sodi um dodec sulfate T
L oD bt IS TR o e R O R KT B Ao R P e PP Lo
1- yl) unleniremrd, et ribd higo dioboad! etriFEVROUR iZu6orGelt etitna e bifogtingiaplessi dpanten! cdhiox y|

TEA triifiiMAERAGE I Colih Fiohbliond) 8F hARYHEQEHEARnTiksGr bR Bonk@YRLe, £ REQMBLLBIAPNY
tRretenti on, time Tris tris(hydroxynethyl)am nonet hane neral preparation.

rout es r?@éi?dt om the figsie 9F $oH Sp1 s %Estsued)ff oqll rfé I st &r bcicoﬁie&&f%gnzfifbﬁ ied
pr epar atis@nvidindesepd tavaserohat fitxhaaifivial figue Cotopiosmas ofh bfoddgrmddbee rhdicrialoid tthe
prggent T . 1 T 1 T

Peastr corlie Rl o, R0 PLARALER.RGF T AL 12 o P IEISR G RASHER By
R3, R jisssscaliRld angin thirpragqet R tispeoraell Gy maxhnof seonteststnisied prdisorpiized onpounds
obt ai negla vayonalesaifibiel ﬁ@@a wefdl@sd a khde rammhsacrnmeut ﬂrﬁ&bﬂlya accapbabhe g8 alatis or a

t hereof_ in B.mnner er.al chem cal CE%QSf or r’r{;})cate

can be "pérforne “%%%ao il Saldtma%\k’feﬂr?r}er% a““%?lﬁrr‘?dmeé"rﬁ?e{eﬁ 5388 &4 4%
descri Bleﬁvqrsrrpntth@émﬁplﬂléassa@ w@ﬂwse% aderpert nigkechuifase plveicpths celld ame@aCbﬁéJ moskETety 4 n

t hegex Fﬂ)@ﬂbhsrﬁfdﬁfbﬁthe Pdott: I htlis Jeioh OF tka@scam)@tﬁr &k Q%cﬁfé@ﬁecﬁ@deﬁ 'ea & amituddrlifdr Qell
mat eri al procedur e des el ow

enant | SBUPRSF it Pt R ST Ou SEBROUAS ST FF dPHeT 1 GHB A R B i s
t he gr daspita@s the@alnatioeoffadrdlmqns@ramnpqr epared using the general routes

sunmar |P;e@\gab[ynan§gn§1ggm;w§@fﬁq@fter The conmpounds of formula |I.1 can be
obt ai ned by h éSl s. of the correspondi ng conpounds of formula Il wherein

Z is -W@G%ﬁh{eﬁ PERRBRF™S%Ei ¢ condi tions using standard reagents such as
Na@Bl or- islaipiolis, prefarality xbighlepoafus wat@f orandixa sui t abl e organi ¢ sol vent such as
THF, Me under acidic conditions using standard reagents such
as TFAoli_SIria%ngSLn%ﬁlg aﬁge organi ¢ solvent such as CH G . The conpounds of

f or mul alePQTO%Sé?fe%miﬁlﬁlélﬁgm@ﬂx by treating the conpounds of formula Il wherein
Z' is ~R@{ ORbbYodmpatiiatidrial, Mb/of epresents (d-C 4)alkyl, with HO optionally
in the _Rresenc eolor1;le H2O, in a suitable organic sol vent such as THF, Et QAc,

di oxane or Bt 28 and preferably at a tenperature around RT, or with

t r i3fet Wpheilly the Berafdiad ésser sce/loidmestaipglyssicdhgiideibesed peiriy. g-2at is gy bellalpiedassdnginie esaic h
as CH2Gledyokfdd86Nand prefer any at a tenperature around RT. Conpounds of

for mul reanre re phenyl , wherein th henyl is substituted
with P?@; ?"@%%e CUHEs escaﬁér e SPE%aHaX%%W{?o%HéS aocf’to%(’ﬁg?rag'l all, wherein Z' is
phenyl A \ilvee ézrnlenstotzré tlprhenytwelﬁge sliys wirfiet/gdsupistatio P OpiCRBYL hiran sralisogyultiee t he

C 0 rrp ou ﬁ‘lg\%ngoef thfe@ rdfl]ﬂélls@ongd s?rucnﬂ‘-@ @h&%@ lt'lﬂgsdlrgénsj)&[ E{Hlttﬁfe bt "s?‘ald M\Q@r &itle Rbormed or
resents al koxy -OCH 2-, can be

or
pr Par éﬁfmbt&‘ftefl H’ém]?eéeéhctef{ Eﬁlul lﬂﬁfc\}%ﬁndds ‘b“ﬁ&sé]ﬁtﬁ‘btﬁ’l e "“ﬁ@‘ilﬂ “i?fle SF"bff" yla 1.2 and an
appr oprihas e toaniountnad fissio cwtutcalide OF a4 yrafidaf ltisf @affQCdo@-nXt Giint(dTite or become
04) al k:aﬁgrg&;{z@ 1n%o?an>gmﬁxlapt%%dggca?folh %@t\ﬁlaﬂgalrg i HPGG%HI%QSI&% s‘&DJuﬁé IEQ§’ if Q{dotﬂleéje

or iod in the presence o sui tab base :

sui t abldeEneayigldisic gl Tggo PRty S@W@Ps CHblfqdé?fgfpllﬁyid pia %Ohfésu}aﬁog%ﬁeé L

Nal andormate)h er ab liyccatimasibianpattat Wt hbelttvxﬁ@rhnéf& @0 6hie 0 Aachnkheo fearPe thindslid f
fOI‘4H'LI| sup 0 an%% anbb% %I:arglre)(? Wﬁl%ut%stﬁlg%n qu?ctﬁ n?%)lw?s%mcn%e phosphonl ¢ acid of
fornmu flﬁ nd a riate am no acde K ter (preferably an

a- am noS(afcqg@rloaIOkV{ls é‘%tlséqﬁ;)“@‘? relpigy Tﬁmeapa(ﬂase@wlovﬁwwt@(@’peéd celfs of y dipskedr o2
in the PLAS/NGEyYQfcrans YptialblRrbase. (freGitioNEtregionddTdheduit@€ td o/ atphan@l) Fokintibe Of
reagents such as a conbination of 2,2'-dipyridyl disulfide and PPh in a

sui tabl e sol vent such as anhydrous py¢idine and preferably at a tenperature
of about 6Q0C. Schene 1



Furthernore, the conmpounds of fornmula | or Il, wherein R represents
(C2-C4) al kenyl which is nonosubstituted with (G -C4)al koxy, -COOH or -COOR
, can be wodrtgessted to | ead to the conpounds of fornuPaTiBIMOHI1978 her ein
R repr %&%@é %an(bg%et%a 91] tgﬁflh 1%151&1“& étlquﬂést%p tl:s o E&lg 1sv&1t¥etr]3n£ Igm %) t:ﬁtl: K@&( Mﬁ the

or -COOR, using standard condjtions faor the enation of
doubl e SW&P%?&PF\”%@%%&FIF Hgioum B RarEBatce TR Bihe 5%1’ fReipes §§P€1ILF 8"
Et OH ornthMeiihn dthe aultuenpefablyraaliffreafect ab kyfasreidianl ofRT leasn dvouyrdest ckijsdizaigenty | n
addi ti ggmnb;l{ggw%g@e%}%ggl ofiflormula I or Il wherein R contains a carboxylic
ester function can to conpounds of formula | or Il wherein R contains
an €ar b&xyne aefiadedatirfet P SHUBROT RYH 3PIRG & spface pi@agdserace ofgicHresin apdgngel
condi t itPBSs @%e tliRSBoEds g REY mElRS @vﬂq&lb@draa(baﬁ/eecenﬁa Bamqymd§h1@ﬁer fnafdg@n khan Whi Ch
?;gr 2!5:”% TENC rr}%gllg nce’% a%fother r@gl(}n é)??aédsdélh C. %%er%’s tn aI regaon d)??puq lrll‘g 1sﬁ1éesrgsl}]1{t gf
hydrogewregﬁ@dpﬁml}s COCRS - P( O ( CRG) 2 [R6 bei ng (CI C4)al kyl] or phenyl,
vvher ei NplhBmABANY an b&pEYRSdnteUbR e Mbddd HPAdA(IENR andCBRYiRAs, BB R REkion and
r di ng to Schenme 2, Schene 2a or Scheme 2b bel ow. Preparation of the
ﬁg “GFf ornmula Il The conmpounds of fornula Il wherein R represents
Ra Ra Nyeimhg ohyythkage knoon cdiadtoge m (vrpezwamwyamhycdmg@ Mbecaidd bey ane@leote iffapmetne)
can be ,py gs?ﬁgtce Qﬂéﬁﬁmg‘%ag%ns%h& QLR 1§/ &%y%e@r%ﬂ%z%‘ chaf tﬁe(%gfrmﬂzls@- of dehu aﬁﬁ}s@n
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t 800C, cooled to RT and directly purlfled by CC (Et QAc/ Hept. 5:95) to
af f or d ' fek o S SAIEEIES GHEPleseeg vigy oty 4q! NWG(I@E‘j@Fhe:%OWth @ 2gereefipy is %ﬂb“’l b¥0
(m  2H)epntdtt bibiflondBth¢ malls. 18H) ; 0. 92 (t, 9H) 18. 2.
((I R 2 ty t t IQI}%
)ne aze de}%’| E&L ﬁ"w'é%?%[gﬁlgﬂm Y(:;:Hgglﬁ élg&)a/.a ?;r f%% Cﬂ%ggﬂéerd-ggrﬁcﬁlovﬁﬁb\%&gstg V\jft thi
Et 22n (a&csced wper of dhe pmisentapypancipy ithig they hmifs ghepperip pfozdefhthyt 6% él?ovades@b?ﬁ n
peri od ré’&fﬁjrdn%ntkﬁe@btng the internal tenperature around 12.5C. After
g;)l’ffﬂlg (];’1 (e)r}c fotnE\t%iag %918?1’1 o?arﬁoén% ﬁ%\glfl(gtlcga%gess%lm ican nth\eNsE}ZSe 0%&1'6 ggtgreegatefsor 30 mn
yV' -t etGedtrpdsinyefd fr 18 Pesdidrertsior ol ane- 4, 5- di carboxanide in CH2A 2 (25 nl) was
added sﬂllpyym,ge;@g keep internal terrperature bel ow -100C, i rmedl ateI y foll owed

on of interne te 18. 1 2 (2
(FBer Rl eiiva patsan ooeded Svd Fhes I Gt g Barr (L Feidbed,
and t heaype.calorotilagty arvi imboreg swasira [eleoywsdofttissupvantagyity OT HET pamdbawas reptif #ud @gkenerative
over ni %ﬂ%es@é lﬁ[mosIQ@ryr }ﬁi%acﬁ hs@tﬂ: a‘ﬁ@-%r QHJ%ELHE 1%th)é‘"hﬂajé' TR Ei%ar)NHﬂgllon sa) 's@cfe%rkxt@alo

m), and a I M g ution e mxture was diluted with
the or gelUBhgeEx EEM} BOERS élﬁblpff)ﬁ éfssufp FRadeld \RISOBRA FRET BYTWISYH it aﬂb
Et 20 THigawenbi ned org. phases were dried over MJSO4 and evaporated off. CC

( EHE)%[ / %Eb%%st% gp ?1g1n£t%ﬁ§3§pu§a)u%rgq}{e?eog P%@rrg tl&é 4513%%‘ quﬁ?h&g gﬁ%m&%g?%f\lmrete

1 14-1. cba'gl (qﬁ?s ach)yto igesgph 11 are ag]pﬂo trlgelgglmgnqrgpdqsﬁs bg Fq)racn({g ipimagy C(ﬂhi;‘andr ipgyoune
0. 55-0. caﬁ I(llb’fbbl&isbfr,om-cﬁfel?e@t a:natoﬁwﬁﬁbcétﬂihs dhby an Pk IoCéi)hnnfoleﬁkﬁlthﬁc (tﬁB&esﬂF[brolﬂ]rd@ 3
26. 6C, = C.Optli

+14. 74 O\T‘ger s sbnci9 %hienorggfsgn %1%0 rg%ﬁatonhcal loca(f-)%nh @1@ accter s£1c exgless Slgtlf%béoﬁ ﬁag g) b
sol ut i davtosfand Imeeﬁowedlaé@ pleqige of r(u@nosargﬁbrphﬁasfm@ M@d@omﬁyenm@emdé@ORQH (2. 27
g, 260%fin pﬂaaeﬁkeaﬁahm@ ihhvk f@fnd MRks it &ngssoiero riw bl ﬁaobsatst Isl{yadog%qo QleRle @&t arflloial Mhe

(7.55 S ded and stirrin over. ht. The

oot ORI e P AR P Tbis Ul Faee oG SR o BT s e Wt G s Dpmodel
conbi neot weogsarilp fgels wa teecrghtel tede dmesioldy BOhorarydubwapWrtatuelgbngfbburk by dfcbrprite t he
desir e%&éﬂﬂiﬁ&éﬁt@ﬂ a§'§§meotﬁelt ﬁle Ya%‘J tha@‘f%r%lelsts (n]th lﬂl% sg)rete E]dTbI IT 1c(a I;%)butes t’é th455res(1gd
IH); ; (dd, 1H); 1.47 (m , -1.28 (m ;

1. 05 ( rﬁ“l’ﬁ%’y epdh@éi Cflfs (P@i‘—ﬁ’m%“m ( m 6H) 0.56 ( m 2H) - o 30 (m | H)

18.24. Pneumocytes (pulmonary or alveolar epithelial cells or AECs) are epithelial cells that line the normal alveolar

4- (( S) 'b fnerﬁ%&ngxﬁé aT ga,s g)[c?an%e( Jeéo%@%hn?thé‘iﬁ&ﬁ 931‘\%3@%&% lur%y. cf’llf?lﬂlrogipf% | 1) 2-
phenyl thi azo -car -am no utyry pi perazine-|-carboxylic "aci d
butyl ddepanke ﬂl@@&é@é@o W?%étaafifépe& PEEWRBY'Hfedi ate 14.3 (50 ng), internediate
18. 3 ( marm)ﬂst&ﬂﬁbﬂ{eﬁd()ﬂﬁ’é’l&)o a(vooldr cpiklidl Rellt ©hekl @10 @as{l trikedble) anagc Hieah@ded @ring
reflux overn e reactio npl etion, internediate 18.3

(13, 4" SO ERISE Rk e o AR R T PR3y 4] (0105 e) wer o

added. Taft/eredBotesat reflux the reactl on mxture was evaporated and the

CI‘ Ude myﬁd: l%n%&uﬁésf[ilﬁdla%e%nélﬁb%/ tiRAtanQo1deyle® aRE NG HEERILs Bb) ATILGs VR0 t R

4- ((S) gﬂe%ém% Vi Cf'Fssth(“i‘Oég %Vsef o PRBYIRE HFosY e Bives pyl o8 <pitely flthi az
ol e- 4- atﬁaplbldﬂydra}nclamqill@}anh)mtﬂyplyt}?@ppsrpeplatzs tha rdpreccat thogey bxct;anafcaudmbmtyﬁl alagltier

This copeYRY MRS RfiERANEEUSINctRe Q&lﬁﬁﬁa@m%@'s&ﬂ%ce&@rstf&% vaRbty BX @RhGes1 7,
mtgrmedl ate 18.4 rep IaC|n internmediate 17.1. In addition, a preparatlve

TLE pur“?cl‘“fhéaf’ft{%ﬁl PE‘,‘H??GT’? @f—fl’tf@“i%m%asfacd’bgnén PrekiRgs: Abqr! wnchy-Bye Rg prat PINBH] +:
587. 53.aEx@arplrzccliOcoveded WiB)ypd 1 Gaudr@xtys: 2- {

[ 5- ((E)T;?ez%%ul}hgé}’esv' nyl) - 2- phenyl - t hi azol e- 4- car bonyl ] -

am no}-butyryl)-pi perazine-I-carboxylic acid butyl ester To a m xture of
Exanpl ayns PHQB?OWﬁﬁ (glvgola tég@a%]éne(lqo sm_a}ve%gpg_@d@ ; pbbr. ATIL cells, T2P) are cuboidal

et hoxy@arhblamwlyimydeia@fewﬁie@toaciyple pivaeodpit@dl edlls (54 NBY, afso EPowes), 1191)(3 2 granular
I[gggfrg)l )nﬁ(]/ teg %}éoe r}l%ztllsatly? I’Z? aeh?jzgloéj I %gpéag]gelﬁs %%g:gt agedr'%)celfs Qarae Qveglar cells o%\%%ulgr the
evapor a?tl@dloaﬁél Tihpre cqlle giiisgl ffem ke eqhelinl o mpeepporyidjveolqritpH2 @%mmg”)es frpy thveetiHZ H
O (7: 3,10 Be pidgnivvpglAAdRAIvand efifi@iumeReY kb BaphilXdriddl EreSbvbirn @@ i@t ntilbn iy sqlantdus The
reaction mxture was acidified to pH 3 wth IN HCO and extracted with

CH2C 2 (3x). The conbi ned org. phase mere evaporated to dryness and
purified by CC (Et OAc, then CH2C 2MeOH 9 : 1) to give 9 1 ng of the desired
product. LCGMS: tR =0.98 mn; [MH + 573.29. Exanple 20:

4 ((S) 4 Carboxy 2 {[5 (2 carboxy et hyI) 2 phenyl-thl azole 4 carbonyl]

o o . A o o




used without further purification. LGMS: tR = 1.18 mn; [MH +: 631.94.
22. 2.
4- ((S) - 4-Wanbmxps4{ [ 5- (3- met hoxy- propyl ) - 2- phenyl - t hi arclraB2pieesibny| ]

-am no}type ti%é{ﬁr%t))tespf }B@ Iilae%hsne@e Lu'b&@%{l QQKW}IJCE cdﬁﬁﬂrlge M y l%) &%ﬂe%ﬁve&@ﬂ st @ IRQ L‘Hﬂfj
was prepared usin anal O% 15, i nt er medi at e

22.1 r EPISEEEAY” Oﬁi‘q‘é@Pm}ﬂ%ﬂl @ coflg angl 1 Lévmalllﬂl%@sf%w ﬁ‘ﬁ?l 198% MeH +: 575.1 1.
Exanpl e 23:
4-{ (S) -HpCanbaxypithefd! &mor phol i n- 4-yl - 2- phenyl - t hi azol e- 4- car bonyl ) -

am @O] 3ya!i\5él)l}1r e Méﬁ‘aﬁ @e%lk Jﬂﬁ_rlfrogleﬂ pﬁ%)@ilclelﬁ a@tf:dugol(gy‘&%' 2 c%ﬁstb?rthe%l?ese:lnce of an apical tuft
4-{(S)-4-tert-But oxycarbony 1 n-4- hényl -t hi azol e- 4- car bo

nyl ) - éBFrinHEﬂVﬂ bﬂ“flﬁlfﬁ ﬁemﬁlof)@]f‘%l?f F{%e Slecr‘ét%f?/t%?‘i}?s Ehe%?cﬁel& abet}iei?ﬁ Teigeg jo g agplveolar

soI uti omsiodells. nt er nedi ate 14.3 in nmorpholine (0.7 nm) was added CS2CO3 (36
arkqdotlﬂgazcggctl on mxture stirred at 600C overni ght, and at 900C for

addl tional The reactionm xture was diluted with H O extracted with

Et OAc (EBsloyheliafedls ars Aplpngetprest lls thith Hrsdle lyaqne ! el hlead vepydyes pmystusaugniony spihedigf cell

evapor adyedTiep ad iyRasnangdotlst dndMeinft@bladiaur t her purification. LCMs tR =

1.14 mﬁpcréé%& +: 644.43. 23.2.

4-{(9) sz oxy 2-[ (5-nmor phol i n-4-yl -2-phenyl -t hi azol e- 4- car bonyl ) - am no] -

but yr y[Macropliagss ragezjehedetivesiafrdyo kapk ingrrepe-fladivislimgrocysst (eqne Thirew-datypourrebpivgss) that

pr epar egvetisinéidn & tﬁﬁl%dq o8k (ﬁﬂﬂ@énﬁgﬁﬁl& th@robihads ek ukX @m&teﬁﬁl prbddhi®k BaRd nakhors3. 1

repl acin |nter te 17. ve epar at i eHPLC |f|ct|on
w5 oIl Pl AP0 1 5 Pe i FrP BTG R Pfh e Bb g

Exdfpl ena@dphage populations are being referred to as resident macrophages.

4-{(9) Afml(;@ﬁsboxy 2- [ (2-phenyl -5-pyrrolidin- I -yl -thiazol e 4 car bonyl ) -

am no] - buty i perazi ne-1-carboxylic acid butyl este

4-{(9S) Wsﬁcélﬂstarl&f? ?@%&PW&H@/@D%? é’?c%sﬁeﬁ‘ﬁ]?e @nep?}?r?"éﬂ (Nﬁi"‘]ﬁ‘tﬁ "‘HS} ITOTHP%ZNS&“&“‘]C arb
onyl ) - Bapie/m) bbbyl nesipeipessané her lypicaginoky mbphdigdy hbiibey lhawesiigtedhinio Sissues.

conpou Pﬁes\é\@éls er(f &q?c u éﬂ R anq%{Op 9’% M &959 l’iﬁd I"cz%hlﬁl@tRZ 0l{/l gﬁfgp Hg 1n2t§e lung

pyrrol I ne repl aci ng rphol 1 ne. 28. 95.

24. Q and intestinal mucosa produce only tryptase (de51gnated MCT) or only chymase. Mast cells play a central role in

4-{ (S) -ifmé&iidu0xyic Zadtiod-Hp Reayhe frepyictiabisdi n- 1 - yl -t hi azol e- 4- car bonyl ) - am no]

-butyrysl Yo B S@ggé&}gl ne-1-carboxylic acid butyl ester This conpound was

pr epar ed US| ng et hod anal ogous to that of Exanple 15, internediate 24.1

repl ac iSpgoth Sl ity 4pog /O RALsoLr e gLyt FawhRg the Lugppofioliow qEseanpl e
tran51ently (reversible contractlon) or chromcally (due to ﬁbr051s and muscle h rtrophy Smooth muscle cells

F | -t hiazol e-4-

%omp TR Bty Rt L B el BUBy rgier Toa
soI ut i citbsepfarigex arfplshet el 50 nmg) in CH3CN ( 1 nL) was added
(S) - 3- netNOx¥P¥hdodkildicAg Jam&mhb%é Qg'gr&gmg&%%é% %ﬁfemﬂf&%a Qs g &CGB

(70 ng), and the reaction m xtu was stirred for 24 h. To

reacti &ﬁfem%lm i i v ettt Al EgREed R éheﬁwéééesu&élﬂtéeeaﬁéwﬂ Bﬁeda%het he

aq. phaseewasrast rlagpec it tiscEzbetcf 2xintain FHgyend gruciphasiesinme exdahdlielcbcivaas

My SE4, 1&543&158&9(1 and evaporated to dryness. Preparative TLC (EtOAc + 0.1%
%—i) gave 11 ng of the desired product. LCMS: tR = 1.02 mn; [MH +:

602 53. Exa e 26:

4-{2- [( nﬁ’ﬁ\] %hi azol e- 4-car bonyl ) - am no] - acet yl } - pi perazi ne-1| carboxylic

aci d butraphreestagn tid&. dimensional model tissue culture

4-(2- L9 bie B0 %6 %%bpqeydt AT R05 %PESSY ﬁoalmeﬁagﬁgp%haecehs e@m&mynﬁl %ﬁg dpré?&gb\{;

ester This conp prepared using a anal ogous to t
Exapl é”lbebla%% ae?plsel Bhe cgsare cplfuedisparalely ot et Wg)braWtVePlﬁeﬁiu@f dregmpedyiggn &P@IOﬁ@atf‘CH
a i nStrz&ﬁdnd)cfoc%eMIthxresénGe (WBIO tnRer—apﬁo&ﬁte %IfthloﬁsMH'bvﬂlee uddbdtodd basedl@n zhe present

4-(2- A {
of it PSRRI, b RAR DB AERNS bYWl Ml ST R RSB0
react i oretiel sep e oiglerds stl rred at RT for 2 h and the sol vents were evapor at ed

of f. Thga seuee emednﬁeldgaﬁﬁelhsvae&biame@baﬂﬁmﬁ 26 daila) pﬁqﬂgy was hdit: tddifrdeNacH
bri ne, aql eva orat of f th? af des%red

comBour‘?duS dlmmé?l‘“%lngm Sh" ou‘T“J‘n PERE: TR glmﬁgé’ﬁ A Ba}i%zageﬁ’gg“"l@lg OQ% Bge0
4-{2- [@@bpﬁenwhfehweﬁeme)ﬂﬁmaﬂbewymymenﬂnmpmae@mym?cgEQEWewﬁﬁé&km@&dboxylic
acid butyl ester This conpound was prepared u5|ng a met hod analogous to

t hat of Exaqg ﬁi i phenyl - 1. 3-1 ﬁzo e-4- carboxxllc ac

repl acuPﬁl&“% EPREUTatS “%’“Te ﬁﬁlamipﬁrfae? Eﬂ eﬁ?@ls%e zelr C@btﬁﬁscﬂnﬂi?ms [tinan appmpmte

pi per azi ne-1-carboxylic acid butyl estter. LCGMS. tR = 1.03 mn; [ MH +:
431.58. Exanpl e 27:

4- (2-{[5- (3-Hydroxy- propyl am no) - 2- phenyl - t hi azol e- 4- car bonyl ] - am no} -
acetyl) plpera2|ne I carboxyllc aC|d butyI ester27.1.

o ~ S o L e L -



phase was separated, filtrated and directly purified by preparative HPLC
(I'V) to give 12 ng of the desired product. LCGMs: tR = 1.15 mn; [MH +:
525. 29. BASORh B/ 128164 PCT/IB2010/051978

4- (2 {[dﬁfaﬁcfe %}twgen%engﬁyﬁ@%@}yﬂveﬁ{enp%&y)m ge'llghﬁ'é’]c)éhs it ’f&' aﬁﬁ?ée@ﬁlﬁlggtﬁﬁ blgl s!:lyclt 1mtable

am no}-acetyl) PI perazine-|-ca i ¢ aci d ester To a m xture of
i nt er nEtrEEE PIpling iy aRovithg)he Sﬁ”ﬁ:‘)’l@E%@d REjon Rased ‘&d%/fé‘&i‘c}?ng provided herein.
et hoxy aatb pryhtnddyth horiadpl€anaof e mmhwaelabcee taame (13D ddgyn of lalgln@e disdy close to a

[PACPPLLRLAh (36, T, NG AGSRLYEL ALy SR TR T ot Ol Bl T

was ev and n an e mxture was stirred
at 900dinfearionglgnlel tisspg anFO\lPéﬁdthﬁ]émraé‘éEfﬂgdﬁpaPlé oE pAsiaknn; ok thﬁecelé@fpe%ﬂféheé@ﬂder
(3x 1 ewdsc Wasrs aml)dle@,le eiteddm ﬁrf:lexﬁlem expdaltneﬁty@kpedlalely\aedlduvaﬁsnen redid df ftueN@lls ga@id 1 on
\?\;SCZL tble gar-lcltall dapevllefl ﬁlg%{h f]éli(e "‘&‘T’rfgﬂ {ﬂ %e)rfrc%ull;e 116f;reasedafyqlca¥\)letl | aratlo mml%r d)%-él); \r/%lgsd
MySOH4 escaboicdt ed to dryness Purification by CC (Et QAc/ Hept 0:1to
Et OAc/ hieplefe&eﬁalnb%&lnkmlum RIaRRE akd M€ bERkfddli) 103YRC16& HB otkhe deshd ed
rq uct. R =1.15 mn; [MH +: 529.35. Exanple 31: 4-(2-{

(E)Sm?) ‘F‘ ?él‘ vi nyl ) - 2- phenyl - t hi azol e- 4- carbonyl ] -ani no} -

acetyl) pi per azi ne-1-carboxylic acid butyl ester This conpound was prepared
usi ng Pisgese wadelsanal ogous to that of Exanple 28, Exanple 30 replacing

i nt er medicabe thg fboe mbddl Ad Qﬂnﬁg \Qﬂeus R RAKNEY nMé@odblake Mlﬁ‘tﬁe t%t@%% aBe Yystmido
AcOH was .carrjed out LC—

4- (2- { B Heppiokydy %%lﬁtifl - %‘Lg‘f? usmgzougwaﬁy rf]lsf‘tagf’f&gq 8 1%9%?%% - H?Vﬁb“}?’ug
acdby| Jargispet &rdlepecitotavfoxybice aci d butyl ester This conpound was prepared

usi ng g nieh %%m@@éﬂnmyﬁlﬂE&n&tlb@ttheoafffe@&a:@iﬁl ﬁefglgbly %%leﬁl égs E)ﬁ)wssalﬁﬂdﬁgnatory
Example 19. Purification by preparative ; i nstead of

pr epar &Ypips ﬁ?’?f@n‘(rfnﬁ*l 1‘?/\/81%”61&}?‘“‘?‘?05@ lsﬁﬁfnﬂarﬁl@t%m“ﬂe = 1. 10 m n [M+H] +: 531.53.
Exanpl evh33in the discase is a tumor, the cells are transformed, e.g. mahgnantly transformed or immortal cells and the

4- (2-{[[Radi %G Yo, et hyl ) - 2- phenyl - t hi azol e- 4- carbonyl | - am no} - acetyl ) -

pi pera2| ne-1-car oxyI ic acid butyl esterThis conpound was prepared using a
met?Hod “AffaP g digsaivrobrutrak AEipild ipgibrakandilbe 32 repl acing internediate
27( 2. {l[a@elMﬁlheHBease o8B il of I[InMiskﬂeﬁnd tﬁf)ﬁocﬁﬂs aE%’e@Wloﬁnﬁ%ﬁl. g }

4-(2- rope phenyl -t hi azol e- 4- car bonyl ] - am no} -

acetyl )Dlssﬁigsemlv!'FES canx%uphze&)%l%§ esungam d butyl ester This conpound was prepared
using a nmet hod anal ogous to that of Exanple 16, step 16.3, internediate

27. 1 r &lbpblained Fontrefieitdi ate 16. 2, (E)-2-(3-methoxy-|-propen-1-yl)-4,4,5,5-
t e2samet hy lembod3nedt GuiaxaBotdk areobiaRll &chngt@hesay| obraninCacatdabee Wik WS prebdt =

1.1 1 m e

4-(2-4 [Hgler%t]gli %ELSO e(mb_oglmerﬂ );)I‘re)f %g]n;ﬁ)eoﬁ 0|nl§] tpﬁrltlg}zc}gldéffe ant(l:aél(r)rblgna)l}?\Ted Therea?er ina rwc}

pi per apfenyatipn eeﬁhebéé%/mp@ eselied:umq i Iforesct wf dmag goresadho Uselnaasd patien ate éfdteéu 8ihg a
met hod pmde@mea&uﬁceeghlhe&n 8 tedy MR b adee oShi€ anb%amém 2P RO i3t 5@@4@%5191

internediate 21.1 addition, a purificatio reparativ

(Goq PIRRCH 6559 e istobr S i e et M SRy gy o

Ex éﬁp| @naf Be purified as needed

4-{(S)-3-Methyl -2-[(2-phenyl -t hi azol e- 4-car bonyl ) - am no] - butyryl }-

pi per azz\jfdagy;@&laeul@@,wuﬁev@gsi d butyI ester Thi s corrpound was prepared using a
I'ZTE ;rrlloﬁoag&lﬁﬁ% U3 tCﬁI{lil/’lp 3153ase mo F Prﬁ%areld b& é rElré%(frqnli I&ealglé/(eg s anq: fa?tor%%f{eétmg disease

(pr eparfeldlreaeﬂymlegcs) lnbleecbelﬂswre\Aﬂ)E@(l}&@44217) repl aci ng pi perazi ne-1-carboxylic

aCI3§ bl-FB]y szaﬁﬁle ecﬁmormﬂ)@ay Ltre p;]e ed fﬂhﬁ %Qlll}ﬁceﬂs arﬁafgmg(é/fkebt Eh%'h oﬁsemn%lirﬂaﬁ)n are
internmediate 8.2 and using g:H i nst ead of he compound was

howev et A é@e%Vu%?@ “(aﬁﬁmtf al‘—lﬁ?ﬁnatﬁm & efqﬁfes@td@ﬁéeﬂ—iet&las @erb‘}bserleé ihe tepgl af

1. 09 mwyt ploivinklle£: W Bas 2 reade mmplileodiry tumor tissue. It is thus contemplated that tumor models can be

4-{ ( S) 5 ?e i[l‘édSD %d&% 0% tﬂ&%@éﬁc ga&dr%%?&! EGIA(Gﬁlﬁllélpd? Qrmm)n f@c%)nﬁiF(ﬁlSﬂX%fié)éX\ptﬂ ?Q{OB“W }
per aZI ne- -carboxyli1 ¢ acid

4- ( 2- AfSHB: BHYdrSsE Yo ap enski the?%ert@zcehemm@af%ﬁ gl thengeid butyl ester

hydoochi ar dltdﬁatl?@ofahl&ﬁéthbﬁ i@Mdro0f cells are added to the medium in which the model culture accordmg to the

e o) SR BEHE LRSI R O B LR B 5 !

) vvaéunme@?llﬁ@lce(quuﬁ( igaryensiign of thelcyltuggddelisiabthe @eggtidion mi xt ure was
stirred for 2 h at RT. The suspension was diluted with Et O (1000 nL) and
the white cake was filtered, washed with Et20 and dried at HV overnight.
The crude ( 1.19 g) was used without gurification. LCGMs. tR = 0.63 mn;

[ MEH] +: 274.40. 37. 2.

4-{(S)-2-[(5-Brono- 2- phenyl -t hi azol e- 4- car bonyl ) - am no] - 3- hydr oxy- pr opi onyl|
} p| pera2| ne- 1- car boxyl | c aC| d but yl ester A sol ution of |nt er medi ate 14.1

o~ A o ~N SNl oSN S SN ™~ N A 7o~ ~ o M 1 N N NN L NSNS




hydr oxy- propi onyl ) - pi perazi ne-1-carboxylic acid butyl ester This conpound
was prepared using a nethod anal ogous to that of Exanple 16, step 16. 4,
i nt er medisiDeoBRL2846nepl aci ng i nternedi ate 16. 3. I n additiPOmIB21prEPZ ati ve

HPLC (bS8 R i85} o hmohGWRs R = 0,04 min; [MrH +: 533. 73, Exampl e

4- ((R) 122 2o ede G50 PoRrpREh I PR RrEings Sushisghie) waisids FeieblsRbS o ABHYHT opi
onyl ) - Tppqettaz Coleetion CAT (tIORydkivrﬁe a/ﬂ)'),dlphlﬁ?gtbhrr%ﬁre[moﬂaeﬂllnes

4-( R) A%V],Laqa% &%&%n%@e% C %rf%ngﬂoq{aﬁwg{g)olpﬁ%ﬂ &glhtro‘?ﬁs clﬁwﬁ)gxt){e &HQ&B Q@EI%%&‘)H’IJD rop
ionyl ] razine-1-car y Ic acid ester This conpound prepar ed
usi Ag aatﬁ@ how!l dhevergarsscetl 81 at  of Exarrpl e 8, step 8.5, 2-

br ono- 4- thlazolecarboxyllc acid repl aci ng

2- phenyifkabundion hio&z0l e- 4- carboxylic acid.LCGMs: tR = 0.93 mn; [ MH] +:

583. 43., 4

4-((R-% ‘}‘Bﬁnm Ny phospherTIY Y- TFEPra ot deﬁ?ré"nilf "{hicazol 8- 45 Carbohy |
- ami noPrelgsbY) FS]PWQIIG)PTGE?TE}@PQT??% | -carboxylic acid butyI ester To a mixture
of ll)l’lt&rﬁﬁﬁﬁﬁiioadlﬁreﬁ;e‘hmﬂ:m(wﬂllisWNTS'Araﬂgﬂﬂle(l 1 n) was added

2;' uﬁl;c&be%[g z?e %%‘ u%tgo%nhﬁ tr?l'a';[ )&? r{le{crophagigl)’as Wre‘ll(i1 ast rﬁgauctgo t otﬁgr fa(c%rs‘?lrkgg)nﬁ a(%%gsttt\ﬁleQSsz

er's ion mx
over ni gwtureandrqalnl@mb@mﬁe@@ﬁ@m c aci d (3.1 ng) and PdCI 2(PPhS)2 (1.5 np)

wer e ad%dﬂf@ﬂﬁﬁtﬁnﬁrﬂ@el £RRE 1 10 Be dKhithar ﬁ'eu§(tp.hﬁrcﬁg fnk pRdEidERRal fddt tﬂé pul_m&ﬁa'& r

evaporation, the r ue was extrac th Et QAc and i ne
or gp |§§%‘“rg§t%@ra 1% é%%%%?é@’r‘ip{}a“c} F%???é%'g'?t TP ERP ]i‘i“g%ﬂ)‘”tii‘d?\@i& FRBGE
97:13 t be BBasBYdyawle 77 ng of the desired product. LC-MS: tR = 1.01 mn;

[ M-H] +: ‘In élgd%m‘%Ve eé}l;oo(ﬁmen‘} Ehgf(a@mo%el Eulmonary cell hnes a cultured in accordance with the invention. In this
{[2-(4-Fluoro hi azol e- 4- car bonyl ] - am no} - 3- phosphono- pr opi onyl ) -

pi per afpﬁ@lﬁenbcg?géBWF jeged gy eﬁ%ﬁﬁiy)fﬁm@ﬁa@rdlsqﬂﬁ‘? s conmpound was prepared using a
nmet hod Lahadiego usddiust éfab oefexfrsaingdeae 910 bk mogicdredlicatnendddiblpmoe@bracth bgapplicd.
intermedi ate 8.5. However, the reaction mxture was stirred first 1 h at
00Gy t I}%mgatb %d&ro@ﬂgn\k%eegmgon%mgyi& zelll%g%%}étepr eparative HPLC (111)

i nst ead of (SV 82. Exampl e 42:

4-{(R 18 H(“Bic é“tﬂﬁla??orﬁﬁ ﬁ?i]élﬁﬂlﬁr VF‘}G ﬂ?“[ %11?6“31018} ‘?Wlly ot jegseics ca. bE éf?%rwtfl )Varlous

ani noJ npreops Ginlihg infrinperoaziatenk.- car boxyli ¢ acid butyl ester 42. 1.

4- [(R) sﬁch[n(aﬁenﬁ QRr&aBP‘é‘”yl -t hi azol e- 4- car bonyl ) - am no] - 3- (di et hoxy- phospho
ryl)- proplony pi per azi ne- 1-carboxylic acid butyl ester This conpound
was pr epatheiic sibrgnces AR A cAHANBFOISIPES YAREIE FIIESSatiiopaacigs. gt ep 8.

i nber nedi lat)rﬁﬂairﬂnafbr}l’@@b@ﬁde&gucﬁﬂa@é}aﬂy bactoss Aytiblyaz@ty@redet€ ar boxyl i ¢ aci d LC VB
tR = 1'06eantrdox%% erL i, 658.95. 42.2. 4-{(R)-3-(D et hoxy-phosphoryl)-2-[(2,
5-di pheny]i h 51 € 4 tarbonyl ) -am no] - propionyl}-piperazine-I|-carboxylic
aci d but yproigamaemryryiekingses i N pthediteltnss.42. 1 (122 ng), phenyl boronic acid
(34 ny), bLA(PRNIttbxvlctdl M), CHICN (1.0 mi) and aq. Na2CB (IN, 1 nl) was

heat ed 800C for.2.5 h. The or vent was evaporated and the residue

G 1t ed ThPPROR e B vl Pea i R EAR R BT RE DB PG Rt e

oveél Mg8@s, sugnd Félfdp by aPERtbas@Un¢thek QNG fdelefrhe ACRL ot oy ckpi@pioganvbysi 24 bygpmbfing he

desi re%ergrcg uct. LCGMS: tR=1.11 mn; [MH+: 656.80. Exanple 43:

4-{(R)-2-[(2, 5-Di phenyl -t hi azol e- 4-car bonyI ) -am no] - 3- phosphonopr opi onyl } -

pi per acheflféwf”o@%ffl%%@l”?"@’yaféfsd butyl ester This conpound was prepared using a

met hod Bathadpoigtial Sant! onebdnaltymalf celx mmplteegeﬁqucalllytrm’d[fedi jusibe red@ntinanteyitab ddlingy vectors

I nter rr%%d%%ra@ang ‘rLcerlH\l;nlalf Je&ars)l agﬁlthwe %Qle B&Fv%%éﬁqb&é%o thIth(tilel alb)haj J %éll@?oqaggrgga{el )

gave t he desired conpound |—|]b

4 4 Characteristic genes for 1nﬂamrnat10n turnor ﬁbrosrs and regeneratron can ‘be constrtutrvely or 1nduc1b1y

4- ((R) n&r{x@e@éd’]@)ﬁﬂm&h&ﬁ@ﬁ@tﬁe}’rh&rp}ﬂbéi Scllpfhr FERHOIY, 2Pk PRT @a@ibif exprfdion- Rarpéiany bd hi a

zol en- am i.0n pi perazi ne-|-carboxylic acid butyl ester

A m xt ﬁtr%%e(g %ﬁ‘gteglrmr%s njalngcm VITH%‘?LH(BO mg), N-methyl norpholine (1.5 nL) and Cs

COB8 ( 6 Fongpymmmsndra aroeogems KROO® DALY tMenOTiagen ¢ hpinseduesd intoTh pulperagyteelblipe,

m xture, gvﬁsalvgdlar%edor\/b&p% It cglalﬁne @Q@raﬂ}ﬁmceﬂﬂﬁ% BXdd ARk BTskIL e Fguf@%gene-waﬁbe
ur| I catl

q?:-igglg an og?%%ie /eEgt %&‘\é\%‘[é% 5 I’ %ene %r azfﬁt Oﬁﬁhglgsfqulﬁg rgs?r%rapa%ern at morLng ﬁ/g El([gy
0. 84 migme I]Fm—]{]appen @?tgheﬁgpresaxlaqur@ gdig-alone is 1nsufﬁcrent to transform the cells preferably immortal
4- ((R) cars{%%rélﬁerayg;r nmh(e‘lﬂomgfn@r%&é& [lW‘aMé )’(QZLrFI}i'@tray kZOt)dj @Ei@ﬂ ﬁa'ygh'r(ﬁlﬂiéggi@ééLe]fEature
am no} - 3- Qhono propi onyl ) - pi per azi ne-1| - car boxy ic acid butyl ester;
hydr ocﬁ‘?rélglnlfé Thi s conpound was prepared using a nethod anal ogous to that
of Exanple 9, Exanple 44 replacing i m9ernedi ate 8.5. Purification with
preparative HPLC (I11) instead of (1) gave the desired conmpound. The
resi due was taken up in HJ (4Min dioxane) and evaporated to dryness to
gi ve the correspondl ng HO salt. LGMs: tR = 0.75 mn; [ MH +:

P ——



evaporated and diluted with H2O. The aq. phase was extracted with Et CAc
(3x) and washed with ag. sat. NaHCO and brine. The conbi ned org. |ayers
were dri edocvev1284$q 4, filtrated of f, evaporated and dPCcedBato/bii978The

crude Waif L{tzlo;]t s@ctrggi tero OQFl(DZle }'%'Il el }eL" Etsr t tzQZfZZ %gds\%tlehzall
di et hyl fpher %vaporf%wt ed I‘aynd dl’lléd Ja;f vagéc %tg%%t OA%: 92 5to 7: g
foll owérda“‘Wdaﬁﬁzi”ﬁ onal triturations with Hept gave 512 ng of the deS| red
pr oductin this €EnbBimehtRll zel Uiyt Qarerie At norf-iMiedt dgenSexihitssB6s theABor8 are as normal as in any given three

5-Bro I e
18 9 613&118 gﬂ})(tlr% nggé 1%50% 1%61%&? ?0\7\1295)(‘[}()5 aﬁgeaa%%rgga }2%_?%\/ vQ C(Hlttall’l rhbc‘%tha!ﬂg) &%&Eﬁﬁ&iéeﬁ}
react i éﬁl(}ﬁ tpfpleccthaambst pirtheergeragatel oier filggpblat(Wii38) OI‘FFYé"l?Téa@FIF% AP el Fess Was
evapor abedinane: gdﬂalcmesmmct dhd pﬂbade Wécteldd \mtoesr (valrd Bk qbtotphegtm(c Py (sMit)R, aq.

]l:ll(:: tl(Fal\ﬂﬂ&mm]gtfn)y and ﬁ) %tll aﬁ)lay;[lvg/t 9195 I n%&lr (()fs e?c% ER%I n& d/p QI:.E@ ;[ %Ec?oe\é\\@ro?{nem
desir emlt@m@@@earega@@%ﬁhaﬂ Rradiatyn 9@ r?ﬁuw prgphgrjniof C%mdP@Vem%femowth of one cell type
4 [ (R) b2tk 6@erBr ono- 4- phenyl - t hi azol e- 2- car bonyl ) - am no] - S- (di et hoxy- phospho
b- propionyl ] -piperazine-1-carboxylic acid butyl ester This conpound
5 prepar etd using a nethod anal ogous to that of Exanple 8, step 8.5,
|ntermed0 ate 48.3 repl aci ng 5- brono-4-phenyl -t hi azol e-2-carboxylic acid.
LG M5 ThRmzentionphso pioyides [y K} sompggig, igMipleggnifics of a 3D model tissue culture.

4-{(R -P;’efe[re(b@m@é QRimés QQ@QM'ofatlhit@-é@'a% aao;aat@amalsz) w@lpio] - 3- phosphono- propi on

yl}- pipe car box butyl ester i co nd was prepared
st ng aot o Er Bge At S P P e ol HPePIBIRHLS 6.4 1 opt ac ng
i ntlér madie 1alttee@cc&nﬂﬂt@rﬂpﬁseealtarr@mfmmdmep pepdls abéreiea HRLT (Y dflcdntdimsteedadn @mpled )
gave tQ?otg%%(grce p&@f@ﬁ@H&Qd th'regdh@nsu;na pulmgna%ﬁmwelrhssufe wllﬁﬂe? m a@%ro&@a&: r@&ﬁtﬁipl €

49: 4§réiR-- | -t hi azol e-2-carb or{y 0]
- 3-pho Tt%?ﬁﬁfi‘?rc?ﬁﬂ Wﬁfl é)at b‘ﬁ%/]ﬁ‘earna%li’oﬁ%m M Eréﬁeﬁtbl%)?l @tta%F@taHﬁt VAR g gowipgpyallel
conpoumﬂnn@a)smmn}e@arnekds usi ng a net hod anal ogous to that of Exanple 9,
Exarrpl T al T r T . n a. C
( 1 ) ?’nege?é){ge ?0?1{ ag%(gl {lﬁtglc@&%lt r@aée? c(o:tg Mnl%%s US!I% dqu 5\%&1 stli\ékg ?o%@&ﬁit@'&ﬂe‘é&t 'I_I!PIL
[M2P|] +Wa$00. 89. Exarrpl e 50:

4-{2-[ (#a 5refat~raheﬁbyhlmtnhl eaapdoemiaerccah@@ayd sincRMigRedateaiet prérrddicPBsd@ddnt) €l cGlED OX Y
lic aCI d yeachegrtlt iner cquiprise. cells in an amount as,defined in the brief scrl t10 of the invention.
4-{2-[ 528 ono- 4~ ?\ (1 f I azol e- carboy)-amn ltl ]} pI perazine-| -

r boxyl |Pt€ffa®iyd thy wm};tmee%ztre pealfhj egther gepproi T Viegsthpyraah agnéseh u§pn gmahq&etlﬁ@dmem or

anal og%ﬁ)sghae t@egte etat@gamt BuliBre a§(§eﬁﬁbd8n tBo bricidcgripRd b AhEndBicd. r epl acing
l}rom;)[ a@ é/ -thj azolet carbo%g}g ‘rf\ acid and internedi ate 26.2 repl acing

| near medR s o medelS fugine g sdificeny . [MrH +: 509.01. 50. 2.

4-{ 2- [ (P[00 phetlydre tincd 2ah e bRecpmniivtnly¢ juiteid tnoperagetny bimay @ecddionae Icellelar box

ylic aglgRuUdhiar eate @Jr AdhpR ce@ euwﬁutwa@abn f%t,egs HshdrguR ARLARE canaha
to that of Exanp , Ste , internediate 501repIaC|ng|nterrre ate

42. 1. Iﬁﬂtlf)?afl‘c‘f’atnf*lt?ﬁowrtnlﬁfo E%P&W%O%PLC (111) instead of CC gave the
desired conpound. LCGMs: tR =1.20 mn; [MH +: 507.53. Exanple 51:
4- (32- { [(ox/((sE) - 3- Met hoxy- pr openyl ) - 4- phenyl -t hi azol e- 2- car bonyl ] - am no} -

acet yl )xsRbReT aabtaemt mpamamnmes bitheRHT ki ﬁ@l%%l@éts b @nggtatet Isreaaat g least 3-3
i nternedj ate 50. n Et t ol uene : was added (E)-2-(3-

net hoxWellsoﬁF‘B]ﬁ%lﬁ(ePl }S?]F‘)m ag‘g)ﬂbr?) 1§t5trésP?°§Yfé‘t)ﬁr§F’refent3 2 di oxabor ol ane (41 ny)
foll OV\H’@bfdmblyL Pli{tePhd)e whickis ag hap dssa isabdib iidomifChr afdOEBwicdsbedifiy)to ihe 312G 0. 5
n) at "[m—s on guegtegglglc%o%la% wr réﬁ@ysa ﬁ&t'b{)tlto?rg a&h%ve%ﬂ u§ ctud P@Q& cglpgffnclffﬂeg N
and _evapor at e ness. PUrification y preparative ave

ng S6f teFemprEEile &f “Eft“‘b dlierpatiyedy. fig:plajepay akgo @Lomfmwﬁls of N@rtuﬂlgrmsseeia eetrolat%tﬁﬁt xe
5 2. ina ﬂat bottom wells.
4-(2- {["[%u 1n rl}/ebrttlb% %(nt\gntgtc R 1¥Ve}l‘[1 fia Sp usedtwmlc%z Onlta?ns%otﬁ% &y WJHS %%BQgsu G& h%ol)
pi per azi né-1-carboxyl'1 c aci ester Thi's conp oun epare using a
met hod abpépogelisdort2h tistiat  of Exarrpl e 20, Exanple 5 1 repl aC| ng Exanple 19.
No preparative HPLC was carried out.LCMS: tR=1.11 mn; [MH +: 503.70.
Exaopl exBRipras ( 2- {
[ 5- ((E)EX L hpm/tcar bonylzvinyl)-4-phenyl -t hi azol e- 2- car bonyl ] -

i
am n Tpera -T-carboxylic acid butyl ester This conpound was

pr epar SHmery isﬁéc»d\lftﬁtah%mﬂraqw&%w s werraturehfseEiamtging. B cellgypes were 1solated from

et hoxy Grn@ayd Pl ras:0 Bbers € Mer@ BAGAhd 884 &le uEQBLEE, BGM or EGM-2 medium for the
(E)-2-(3-nethoxy-1-propen-I-yl)- 4,4,5 5-tetranethyl -1, 3, 2-di oxabor ol ane.
LCGMs: tR=1.16 min; [MH +: 529. 53.20Exanpl e 54:

4- (2-{[ 5- (2- Met hoxycar bonyl - et hyl ) - 4- phenyl -t hi azol e- 2- car bonyl ] - am no} -
acetyl ) - pi perazine-1I-carboxylic acid butyl ester This conpound was prepared
usi ng a met hod anal ogous to that of Exarrpl e 52 Exarrpl e 53 repl aC| ng

p— o — o N 1



pi perazi ne-1-carboxylic acid butyl ester This conpound was prepared using a
nmet hod anal ogous to that of Exanple 15, internediate 56.1 repl acing Exanpl e
15. Puri fwoavioonsdsy preparative HPLC (111) instead of (PrTgRMa/HI1878desi red

pr OdUCtmmall- &p%on B&KEClNi]'IQF FH ﬂﬁlm&n% IFﬂ\/['VECS ﬁgpeélt@el %Mﬂtﬁen@eﬁ ‘by the manufacturer All

4-{(R)-3-[ Bi' s- (acet oxymet hoxy) - phosphor yl ] nyl -t hi azol e- 4-

car bo n)}Ype%‘iﬁcﬁbclumﬂ?So“ﬁ?ifedﬁ%}lp?tedﬁ? M%%P}ﬁ@ CPmE%}Pﬂo kgp? g %&y Bort?@tai}ﬁl 313 glagingppure

sol ut i enmiéd (Eﬂﬁdppﬂa‘ﬁ)ngw(ré.élﬁurﬁ@l)l aisOs@nixtuNMP S AOME S1dli) Aisag GiNsth NI&@liukD Lorz)) amas

St ' rred,f, \gte ARl QF (B—I;gd EE%%H QD %ﬁtﬁ%ﬁh%%ﬁﬁﬁﬁ%t &1, On3 SQm)g é£t9 Lo%{e@htgy
an

(5 was a e reaction mxture stirréed at erni
The r e 46 e@ﬁﬁﬁqﬁowﬂWEC GRS WeIF pdfE@ 1 e SP RO stiEn el ! e SHEaM viihe prrmsz@w(l%@?)ceﬂ The
or gani céuml_lfas@havwese separd 1rDe\é&frdal\@S@ﬁ4ns&ﬁb(ﬁoﬁ\baﬂﬁrnahﬂﬂnﬁe@ HF ymesS3D futidid] @ad i on
328??6 erperr81 e C%t t%fi_ed]'%ed Jia 3S a!nE]L déaensegton OC NEﬁ t_?m éféﬂ g@t\f/:se Er)5(66 -Wi 1 9f gtt[om plates
N, N - B|(%GISGGGS)reSPGCEYGWoYWmHU@ﬁVIV@tehlyltnydm(tef% cezﬁlfue@i-aiﬁﬁ@nlweectn‘ra aaﬁ(@k&foﬂlo minutes at
car bonyohr@ficR@le 3- 0x0- 3- (4- but oxy- car bonyI pi perazin-1-yl)-propyl - phosphon

m m Xt ur e of 100 L-al an ste
e AP crr B i Wi Mo St o BUPKES Mokt st he- PO Bt Gk dat o
to 600@ufeN1939] midrCFSA [Meas kil Q. pr dpdied oy@| ReWw] Sobuthion fgfowelRilar diopyprensyr
di sul fige.d 4% Wi r ARGt FiRRENNL ﬂp&é@m@%b&éﬁ%rml AR eyl rtﬂegédr]gﬁate(s %&37

m.) was added to t he above nmi xture he reaction m xture was stirred

600C O\Y@Fﬁ]ilcﬁli’?fe e g e 1t 6C9¥Fn%ﬁ°r€b3r7c(é APoREI8 dreubrHi W@%Wﬁﬁ%e”%WB’azP?q IP]inosned
bet weemiClboll tergelsiat theratby. redNBiHCN pellth @co trgaaice oyphase swas, wa'shed wi th bri ne,
dried X I L The. Gt i £ ;

( Cl—llg quw*é%&s%'%ﬁé%s%é&%g %‘é%ﬁ% D’?‘g%ﬁ 19 ]gP' lﬁlf'ﬁaidsu?h J}@ £l om%_%}%%&étﬁlgt lgxel 50
mn; [ I‘@IPH] ay 38-ypgrpldymale. a@g&denocarcmomlc human alveolar asal eplthehal cells. A549 cells fall

4- {(R) uddef B squérﬁauhmbyﬁlalblb@ﬂ“eysmw @l @Ky kcqel OspbREYation2f P 12* @hedni’yil hbikazol e”
- carbq : J o gra2| iie-l-carboxylic acid butyl ester A
sorati e eﬁ}x“ 19@@9/%%1“ “)‘a 4Rd NEt3 (0.08 ni) in DVPU (0.35 nl) was

sti rr ed\SHogeells ge ma#ﬂbhtat IP@rAmqrrv@hTpr\ﬁvhu(eSBﬂlmyn @A CcRackals MDaes ¢ Le b eronebhy |
ester etdlin @St eF-14 Bedlfn @IRCPBROANAM 154,068 Glith DO fohah  MEEAQAQR2E B mE)) 6r
added. The. m xture % ﬁtrred overni ght at 500C under argon. The reaction
m xt ur & RREEHEBET RS ‘WKU't he aq. phase extracted with tol uene (3x).
The corfib¢ Wéd8 odligine phradsedopuemnd 9 frredumiesuc Na@Sipnda thprdpeg'oaltyeabpted tiee of a@bout 3
drynes snom%e@tmohil geaéa@ %1&%%%%%&%%@ h%k uésuélvér@usé’ﬁ ) th@\ﬁﬁryiﬁuﬂy TR

t he desired produc

4-(2-{ f ‘Sm? 4 1%1%?‘?%/”1“ i %f”ﬁ‘“}?ﬁé%yﬁ X% hl?oé% Fh@loﬁl f&%?“boﬁﬁ?’]““% “ha} of 50
acetyl pepiaper dmblivgs for day by IwiaC otaedihed abtht WReposisie ra t‘ﬁszrmams Gbdltiigdndenfol 86% was
inter A ;

(55 ) ar e Qe B b T AR Sk 2 My R GRS RG
react i SF'sRPEPgdiemAReSUTlgit ed with Et OAc (3x) and washed with aq. sat.

Na2 CCO3,wiH2Q:1archilkbld :nenp ABw. ﬁ@mw/mpm@cedbamagssmmwn rzADefdulmg@;rAIMgl&@drypmd

evapor 10 \% Ga I N arc T ACCOTH O I 01’1’11’1’1 a(ijonso C SU] lflll‘r ed

or ofuc i el fediof AL RELSRENES k(1 Riaf b Qoo los 172 13

4- (39- { [BI 2-@gPp b@bwwetﬂlhy Iea% ﬁ@?)\w%w@ww intThjbgeepls @mdsf ehlraglorl [meditinryeaining
acet yl ysoptipesaghhend : VahRR¥M k&aagind but yI ester To a suspension of Exanple

27 (25 ded at. 0 dla oxylodobenzene
(35 ng)ﬁrg%%ceg %e%efgg&%?%llé%"t%h{%p? lblear% Fﬁ%“"fp er%ﬂma](“?g%) a“& ‘the reaction

m xt ur &lnpeescegtdnyd rapcaltmi@os0@yf or 2 h. The reaction m xture was diluted with

HZO aq)lrlf)ll I@QDV\énH hDaCGItunlﬁlg SA(EbM NP&F@ aﬁG—bIMa’@@s @fé% rs@ﬁ&cﬁ@ﬁﬂ‘ﬁﬁo'ﬂ:s@ht%?mcﬁ@%@l (Ejes)

conbi ned organiclayers were dried _over concentr at ed
dr giead Pyt o DR rr g R S BB OHS 05 B S A B g o b Pt B
pr oductCFSE QiMg: DiDRt the @Orﬁ&trmolﬂ ;of DMkl at 1@ f02 60 miEx@sriihe ex6&s dyes were removed by
4- ( 2- { [vétsh(I% ﬂ%thIWfﬁ%l\MJyllo (ﬁ&é‘ﬁéb%}a mzu'll‘a'rep\b&gerpa}eH Iugggotlleeﬂu%regc@ﬂt%%glxa Je'[ls as

am no -acet(}/ per azi ne-|-carboxylic acid a sol ution’ of
Exanpl éndgaiy ?e@r%@)ftewﬁerﬂﬁm%b@mz %R9eﬂwa§reweré&H@W@@ﬁ@?b@%ﬁhw’zém%@mr@dl_(b
and t herafis@aed oo Covemkpthdti@n \WBSes SMiatTEIOdLade e f@itrodulthies Whe ifveaigittny Miottsthe
was,,di | u Xt r

o0 s R Borioty bl B MRS SGELE M b hBE I IS RNLRE R
CC (CH2CWWe(OH 97: 3) gave 3 ng of the desired product. LCMS: tR=1.11
mn; [MH +: 546.61. BI OLOG CAL TESTS P2Yi 2 receptor binding assay
Procedure Chinese Hanster Ovary (CHO cells with reconbi nant expression of
the human P2Yi 2 receptor were culturad in 24 well cell-culture plates.
Cells were washed three tinmes with binding buffer (50 MM Tris pH 7.4, 100
MM NaCl, 1 nMEDTA 0.5 %BSA). The cells were then incubated with 0.5 m
per vvel I b| ndi ng buffer cont ai ni ng tr| t| um | abel ed 2 met hyl t h| 0- aden05| ne

1 . ~ A NN\ A NN N NN NN N NN N 1



Ti ssue engineering is a rapidly developing field of bionedical research
that ains to repair, replace or regenerate damaged tissues. Due to the

| at est ewsotsl0R8ditsastrous phase Il clinical drug trialPeT(iB20g0/05iGN1412) ,
furthercgoahs of tissue engineering include generation of human tissue
nodel s for safet and efficacy testing of pharmaceuti cal ounds. Tissue
eng|neéﬁﬁﬁ@m?HHbéﬂ@?éPm&hﬁﬂ%G¥$%ﬁﬂé?lWﬁﬁﬁﬁiPHEHT%?“%%B?%%?%QE%%V%bﬁEﬁ?s
nDrphogeme&nsmmmhmﬂhmm&dan7exampheD@ﬂ1sebtmﬁssamhi¢usﬁh&ﬂm@mﬂamWsﬁuequn

engi “e%&t@&t 'fﬁﬂéd%%ﬁ%@]ﬂﬂ‘ﬁ@&%ﬁ% bﬁ&ﬁ%ﬁt@&’ &%F ?Lv%r c[ré(ﬁ)gscf §n A&§\/ ﬁt@% e &t %%E

it is use galn %@p I NS Into ce p ysiolo

mai A diffeibds dHE e il ﬁ@ﬂﬂbvﬁﬁﬁﬁﬁﬂhﬂﬁnﬁﬁ%§ﬂ@ engi neering research: tissue
scaffokﬂmhaﬁﬁugaﬁaquhﬁ@uﬂlaqahioId free systens. Wile scaffold based
syste stI d o ol d n f|C|aI
3b st rdeb T et RORPL RE PG L Pt et el 1 Qe S PPy
al | ows celivpeBNasg diggstignoMess¢ngeriRiAey a8 orepamiigtomgpted SAES wanpdes itk uMéCQn@WAowlaﬁlml r

secr et %Qteﬁp@ilft&kldmeﬁ&h@rdmm w?; ﬁﬁaﬁreﬂnﬂ@%l RNA RanlgRs 200 1 QORBBQA4AL tlnseriphatert
el 0

nsi gnal V. reneopl asti ¢ breas i S

o B o By Seltpis? BrwERer oo T ReRhBa R e Ef ettt BB St ag o
m)del AbwRPN ameo pliagtitend) rehst Amligielisestéroy 758¢ themmnl ¢yglediysigs . PriBais drentp@eélin | s
prepar ggyby co-culturing preneoplastic epithelial cells of breast origin,
endot helial cells and breast fibroblasts on a reconstituted base nenbrane
in a mEarUREEHTrEhy<eSr t her additives |ike growth factors, estrogens
etc. ThMSﬁH@ﬁmhhh&mﬁ@kGFPﬂmyﬁmbﬁs@mﬂﬁﬂhﬁ@h@PCBmﬁ&Qhaﬁmy%hhmﬂBgél(B)R&@mﬂsed
as t| I C i
ol ER e ardi PR 01 R 8k ublE SET Rhony BpEREt S aBHG N
syst emadepparakizeprepdep@irat ws Progicpr ydignsicaiing hsdipeariseA laang P A éreth 23 mfkagmg cell
suggesttlin® A didBicdelpe aultuh;mgolréuioﬁ Uk ALk, Mh])@ﬁlsm@hbﬁdmdnﬁ 08 2R0En).089 28ulting

]S ; bingl pﬁl?eg ew%reag]rrlé{onl ded ttlesasdgt% Vgeun{ie%v ﬁCl(;lllc%‘rEtra%Q gugl%g %e a%elgcealrlrlé)s 1f}’c\§ L e Obg ned

ayers uman sts
presenﬂh%ﬂﬂaﬂihree dlnen5|onal col l agen gel. Thus, a sandw ch structure was
f onged. 44453040 7 @&muaﬁ&uendothellal cells were obtained from hunan

l ung, the arti |C|a ssue are was._ Si ml t

Skip CWEPErt e iR e B BRERAT Yt otdienBr WG StiRoiay S e
nDdeI.r%mm@ﬁWQﬂmﬁhmmhm28£®e@m¢ﬁﬁmﬂbomufﬂmm®r%nmamﬁstﬂhﬁ uses thereof) a 3D
tissue-like preparation is taught which is based on fetal nouse epithelial,
endot hel i al and nesenchymal cells. The authors used nouse enbryonic |ung
cells to the preparation in order to obtain |lung prosthesis and perform
screening on the 3D tissue-like preparation. As a matrix, a hydrogel,

MATRI CEL(tm was used to establish appropriate cell-cell interactions. It
appears fromthe description that a fibroblast overgrowth was experienced
upon coculturing epithelial cells and fibroblasts. WX008/ 100555
(,,Engineered lung tissue construction for high throughput toxicity
screeni ng and drug di scovery")relates to a lung tissue nodel preparation
conprising fetal pulnonary cells and a tissue scaffold nmade of a

bi oconpati ble material and preferably a fibroblast growh factor. Fetal

pul nonary cells conprise epithelial, endothelial and nmesenchymal cells. A
nunber of applicable bioconpatible materials are |isted. WO2004/ 046322
("Replication of biological tissue") preparation of an artificial 3-D
tissue is proposed under mcrogravity environnment. The tissue is based on

human breast cancer cells and is useful as a breast cancer nodel. In a
rotating bioreactor chanber at first connective tissue cells are cultured
till the formation of a 3-D spheroid structure, then sequentially

endot helial and epithelial cells are added to the culture. It is to be
noted that the teaching is theoretical and while protocols are provided to
culture the cells and to handle to cultures, no actual results of the
experinments are disclosed. Vertrees, RA, Zw schenberger, JB et al. (2008)
used a well docunented normal immortalized lung cell line to grow as a
traditional nonolayer (M) in culture flasks and as 3-D cultures in
rotating wall ed vessels. Conparison for presence of differentiation and
mar ker expressi on between these cultures and control tissue collected from
surgical patient specinmens was studi ed. The purpose of the authors was to
devel op both traditional nonolayer and 3-D cell cultures of a known cel
line. Recently, Kelly BeruBe and her 220-workers devel oped a 3D tissue

engi neering nodel of the human lung epitheliumfor safety testing. They
used norrmal human bronchial epithelial cells [NHBE]. Primary cells,
obtalned from humans, were grown on a nlcroporous nenbrane to forn1a
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Preferably,
characteris

transcri ptv'oamohasmbr ,

said type | pneunocytes (alveolar epitheli
tics) express one or nore of the follow ng
aquaporin 3 (AQP 3), aquaporin 4

aquaporin 5
pul nonary ¢

the nodel . |[Preterably, the cells are anphlblan repti
preferably jmammalian cells. Preferred avian cells are
cells. Preflerred mamual i an celli are cells of herbivor
preferably |livestock animals Ii e%gells of e.g. shegf
or rodent gells, e.g. abblt@or miine cells. Fungh
cells are those gf L{:S&)ir‘é|39|H Dig cdl s
celI's are Human @el £s. H@h@ﬂ@r%mﬁmme s 3 h& pd m
cell's and/ gr thegnes a@h Igcﬁlﬁa&e@n@n@igoﬁ-
i nes, prefera@lv fgom)c cial 6odjce§§, e tgaal hyg d
donors. In apa?e%ercbe enbo negnt{f,hebc@lsma Rr i fmar
preferred dmbogi ment the Eelis greﬁnc% (&-cﬁffgré}tt iat
partially de-difEergntyatied %elés Sisagud her pfeter
cells are de-differgntgated Gel$s tor The-céll & are Ge-
cul turing the n%t@ 3D ned tgﬁ%e@ulgu . dna §refer
pul nonary eplt e |a@ cel |8 cd i Ef rvays) et
preferably |s pflgalrways HeplThe izT8 ﬁﬁs \%t\r@A‘ﬁII%ch
further pregferred enbodi rent the nmodel tissue culture
conpri ses gndothelial cells.«In aBreferred erbodd t
cells are HWEC or HUVEC elgs.gqgicmally, t ke @g%ﬂ
invention ray fufther congrie Celfs @f fullheg typ& s
macr ophageq, mas&ﬁ cel Ié oot m%clié cel I5s. Gj)tgnﬁa
t he aver age dlgnEtecT) or tde typkcdl dianetéz & theag
10 nm 40 nm (@mﬁi@nﬁ]gﬂ@w@o@lﬂ)gn@méhga
typical digneterCof3t he afgriegate §s &t o 0G& m§
nm 400 mm|o 0§ mﬁtgglqgly~a aéia oQ%IiSt%% eERg
di anet er of ggge elalsgl - 300 jirﬁBa rgeue
about 200 nm Average s zewofotgf >a}@gr&ég%eg can Be a&s
or estimated by nysexperd nedt abl yZ and rat e i II?
t he aggregdt est are ®ssentFal¥y EpteriZalS i @s@pg i

di aneters flor each aggregate multiple dianeters can be
devi ation firom tfie Exagt $phére&and depehdichg pnZ he p
aggregat e d@rung rregsugengntoargi tghe greasurenent gre
smal | est ang I est dfan®et €T éﬁn‘be Tredsured di recty
nmeasuring t@e §| §f %ev% a§ a%gr%gaé e% a@ %/eéagéd
m croscope |i s used for this purpose. In a preferred en
of the aggrlegates, preferably at |east the 60% 70% 8
aggregates |has a diameter of at least 105mm 40 mm 60

120 mm and
300 nm hid
aggr egat es

5(AQP 5). In various further enbodi nents at
@ thegi af cel |s apd pulmoriar vy meselthymalg ¢

a dianeter of at nost 1000 rrm 800 nm 6
hl'y advant ageously the di anet%r of the a
is 100-300 mm in apreferrec@er%odarr&ntat

al cells with ATI
mar kers: TTFI
PATEPB210/651978

| east one of
ells are present in
i an, avian or, nore
poul try pul nonary
ous ani nal s,

goat, bovine cells,
preferred mammal i an
Hi ghly preferred
onary epithelial
est abl i shed cel
onors - patient
y cells. In a
ed cells or only
red enbodi nent the
di fferentiated before
red enbodi nent the
helial cells,
aracteristics. In a
of the invention al so
t he endot hel i al
tissue culture of the
el ected from
preferred enbodi nent
gregate is at | east
ver age di aneter or
800 mm 600 mm 500
e di aneter or typical
d enbodinent it is
essed and cal cul at ed
correct neans. Wile
i s evident that
determ ned due to a
osition of the
t hod. For exanpl e,
in the m croscope
Expediently, a
bodi nent the majority
0% or 90% of the

mm 80 nm 100 mm or
mm 500 nm 400 mm or
ve ratio of the

is about 200 mMm 1In

a preferredq enbodi nent, the t:ul ture sanp esgi rﬁea@h .aggregate or each
contai ner gf a k|t conprise ,ceIJbs in an ammnto of’“ at§ | east 103, preferably
at |east 104, noEe pr ggerablg ag | east 4,2 4104, 5*104 cells,
and at nost| 106, gnoke refer b asE ni)sbS*ﬁLO% 4100, 3*105, 2*105 or at
nmost 105 cgl | sg @n é p@ef%r r'ed @nb&)d@rerﬂ tﬁte goulg'm@ary epithelial cells
and the fi troﬁ ast sfar @ segregaf ed? based® or? a @i ff eence in their surface
t ensi on. Prefﬁaﬁlyﬁ tBe Bwjorify ©f §hef pud mohardy epifthelial cells are

| ocat ed on thews@ff&ce%of St hg aggr%ga%e SPrief éralfy,5the mpjority of the
pul monary ep|t§1 ”E ? yge't lical| cell lining on the
surface of hécﬁ:> g e opr§ % ;%’DE %I nagydgpithelial cell lining
covering, gt lea st pa r e aggregatle. In a further
preferred, e@bogd i ment the aggregates al so; c%ﬂpg se endot helial cells. In a
pr ef erre¢e@bo@ i frenf, tHe gateo Qf i heg g @oHelg alg célls, in conparison with
the epitHel |i.§ |® ad gﬁ b%objjasit 2115 i3 higler 2ngt hé& center or central
region of t'he—aggregates—that—in—the—surface—of—the—aggregates, or the

rati o of the endotheli al

aggr egat es

t he aggregates have a | ayered structure wherein the core or central
of the aggregates conprises the maxinumrati o of endotheli al

cells is increasing fromthe
towards the center of the ®ggregates. In a

surface of the
preferred enbodi nent
regi on

cells, the

internedi ate | ayer or regl on of the aggregat es corrprl ses the ITB.XI mumratio
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In a preferred enbodi ment small airways epithelial cells are applied. In a
further preferred enbodi nent small airways epithelial cells show ng at

| east sorwOAdI012846pe characteristics are applied. |n thipsTapze0/b31878T0dE

ti ssue shwossungreased nNRNA | evel (s) and/or protein | evel (s) of at |east

one or 1mpLer @q{Lkﬁﬁa&ﬁe%?é% §d shre %muﬁﬁ% sﬂépt% %9‘@%\9% it 8 wih ciikind %ﬁé}h 8/IL-8

differentiation ove. e engi neere ree

di mensi oREISAPH Wﬁﬁ?aﬁxﬁteﬁé)déme ﬁﬁné‘%lﬁéEbﬁSAt HEY | iy @B fﬁﬁ%ﬂh@& Bblhy MepEHEITA S
reduced &m&kﬁﬁ§Bﬂﬂh@ﬁmﬁ&ﬂyGmnﬁmﬁwmmﬁﬁmmaﬁhﬁﬂﬁﬁbﬁiyﬂcytDK&ﬁﬁhﬁ@dmﬁﬁm@ﬂﬁdOr
nor e E Mngg rtl%(ee{;vals goa{‘:ér avp hyanurEB{ElAAé %Vgocfo rA@ Cbt s E M)%loglsgt rg Sal d
on or nore pro-inf "anmat or ine I'n tissue I's Tower than one
or nore BMPEHER b ptaﬁeWﬁrSoMSb% hgmee ek élP?cléTOY}@Fldt W@@g buffgr.t Then di%rf@liﬂ@ﬁﬂr@ﬂ
culture @(flycldﬂﬁ aﬁtﬁ(lECE—@ ARDSAyt a0 Bdded fof BdelhSur. Afted a Gkl Wﬂlﬁlg%p aMBysupdahtEBdN@IoY

epi theli al sai d a pit he el | re tr

anal ogousfy aﬁ? Y ?116 %Fdﬁf Ucagsd ﬁnesgycvlvj nIta‘L’l}rnéIXne% €l IEII%'?IR%% Har ermotL tisiéttr?frnét i
cytoklneG%Wm%?@m%@ﬁééﬂé@fﬂﬁbﬁﬁWﬁ@%4%@#%ﬁﬂﬁe gr oup: CXCL 8 pro |nflannatory
cytok@nepmhbﬁmnhhha, I LI Db, TNFaIpha In a highly preferred enbodi nent the
pro-infl t an

enbodi ne%](lngl?tﬁtwe ¥eaf:t1 r&?l:(fé(giﬁ céatacv&lfjel‘re a%'[\ézed lalhtgeﬁ gae éSt (QCCE and kelatlve 8uanF tﬁ gl{\(?) é‘lile%((:)césl af s
and pul nmeweasid hleémﬁlechywste@ewrg 7é9m33@1@@§13r$o%0ﬁwmli @@plewm beebup &) dupleshless |

wher ei n Brl@d?’eCtlV@M@'Wﬁ:féfde@ﬂﬁnea"for Rh GanMle Jsﬂaganf Dol tmgsh&anel&am&eﬁqﬁqea Bﬁﬂh@m@d

relative_t o) non-cul t ur r
SRR R e S R e i R TR o
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reIativeumgm@dgg@mqunangmyensionaJ culture: IL-1b, CXCL8, IL6. In a

referre nodel ue I S
jehets SRl pR T MR Rt S R LA e AR I N
wher ei n €K@L$@v@$n@ﬁmQM@cmmnqﬂmqpmmmsWhedﬂohMQWngmmanmgﬁs(stde@mbabede

relati ve A Q1aRd GO Y iereHQBREALSHiINY 1nriﬁ?:r}ar%bl bitHnetboeEld cxiet adsantes dtke dizpchfd€
Ieve? cad i s . increased r %% ve to control 2 dinmensional culture, -

t he %veF18¢m8ﬁ%m%¢e %W%?“f 8r GT%%PH Sﬁarkers is decreased relative to
a cont r oEX2M§ parvad p 2 ;405000 1 nedef er r ed enbodi ment

t he thregugbggn?%gmgl pulnnnary nDdeI tlssue culture further conprlses
cells selected fromthe follomnn%Tg % gindothellal §II %% m m c
vascul at 0 8™ REBPh AT Y CHEsTe SEfef ot 39 leeeregrig il s O iy &) oK eB‘éal

ext endedansint gpf cihct tiippblst @MDOX Andmirsd| @vweorlepighelial calempymladels| SAED sedsdy

Mode b§ Tﬁ%rﬂugééeMthQ B d%J of anﬁlﬁ 1(91t1§ § h&n@m@@roﬁ Ekgdynﬁce Eeﬁg getné}at@c?logsle H&ﬁlesétrgaﬁ'lzs On
pul monary nodel tissue cult def bove wherein said epithelia

and/ or f ﬁWBbF5§¥m%@ﬂr§m€6WBPY§@mﬁ?ﬁé%@QHLEEPP§QHEW|ng a pathol ogic feature
of a di s@astedhatiomnpwciasue ngotablhatd wainot prpdel o trirsSuse gubtid diciogisaiepidnnbnar y
di sease H]'Qgﬁclulnlré &ﬁ&@ongwahd%ﬁe?test &oﬂte %tﬁ(fu%%c%%r%mﬂé estlsgulg @tngfm%ease i nvol ves
a condition selected frominflammation, tunor, Er05|s injury of a tissue
and the AYEEF s Ge€Ritd e is to be conS|dered as an |nflannatory nodel ,
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ef fi ci eneyh@bl @np(Ryres aed fit:hess8 ANHCBNWEHE pdiRGd 8athouT RidSigel ti éwdTnged. deils stie
cul ture can be used for establishing personalized therapy. Methodfor
preparation The invention also provides for a nmethodfor the preparation of
t he engi neered three dinensional pul manary nodel tissue culture as defined
herein, said nethod conprising the steps of - preparing a m xed suspensi on
of at least primary fibroblast cells and pul nonary epithelial cells, -
pIaC|ng the nlxed suspen5|on or an allquot thereof in a container suitable
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In an enbodi ment of the invention further type of cells are added to the
m xed suspension of the cells. In an enbodi nent of the invention further
type of cebl2sismescat | east endothelial cells. In an enbedirmsmnoosivise
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nodel tissue ture IS ry sue culture conprising
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Figure 5. Gene expression changes in SAEC differentiation markers.

observed in 3D SAEC/ NHLF ti ssue cul tures.
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Thus, i
V- bot t o
EXAMPL

HWEC ¢
| ungs of
FGM or

HWEC,

cul turels
and 3D
m xt ur ¢
two and
fact or

and DIVH
accor da
cells
wel | pl
pl at es

'Neﬁéd 'AU '(%oé ' WIﬁ?\TTbN’AL'MdﬂELING BF Sy ST &SSEMELY“%dd%&H'Fﬁ%c's
n an dlnent of the invention a plate Is used which contains

n¥ﬁ%¥?§0ﬂdwléﬁ tissue and flat or U-bottomwells for 2D tissue.

9.

bot h

S«Ex)anm andly. iBtielral ab(sz) aaaglmdmtgtmdmameﬂafgyn; SAfgfoss Nladd RAopdht DB 4

e [yrcl mc%m omd Q@% types were isolated froi
€ ra onor s “of ﬁteren sexes and ages. W used SA

ef‘lSSUﬁi %1’1? ?G

ATy
nthe

AGM

E@N22D i dindith Ifob £20ph e Fhr@taagroeweam"&tn@#e BARG): IW-F or pul monar

H%&QQQI%NﬁlKmo@SEﬁﬁaQHQQQ&Qngﬁt@ﬂﬁmﬁﬁ%ﬁl@%ﬁ%&&&caﬁlkmhﬁ&ﬁ%«ﬁ%n
re incubated in an at nosphere containing 5% CO2 at 370C. Fof

dﬂ?t%ﬁ*ﬂ&7aﬁhPésbﬂg%1xed cel | popul ations were cultured in a 50-

rel |
2D
50%

SekinSAGY. Ohirhd, bt 2AK 199@ Y ' FEN 0 WiekseiMBldbiulimb dnd hz@ Jorgatich. CRaict. € 1[DVIEDE-
tihree-cell cultures containing HWEC cells, the appropriate gr(

suppLeﬂenLs_LQL_HNMEC_QeLLs_meLe_added_LQ_Lhe_EQ_SQALuLxLuLe_Qi_
Mihanppe Jo hpers Bt foH¥ettoR0We | "Eriteliat-Messnokenil dntciegtiensgr disalpeelonipg Lung.”
n&elumwtwldtretl}rsid@g}t a;nszscmsthe manuf acturer. For 2D and 3D cul turi
- ST "SRG Y PSP B OVSBEY |
wemeymhmedhamenyXOamﬂﬁBﬁuged after cell seedlng at 600xg for 10

For
bWt h
SAGV

ng,
n 6
om

m nut es
fol | ow
(1989)]
foll ow

at—Toom LEII[JEI ature. SAECs and—NHEFs—were starmed—wth—the
ng fluorescent physiological dges: Dl [Honig, M G and R
and CFSE [Wang, X. Q, X. M Duan, et al.
cellular novenents in culture. Cells with or without matrige

Hune

(2005)] to be able to
wer e

plpetted |nto V-botton1 96 mell_ ~non- tissue culture treated pIates and wer e

T
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cDNA synt hesis and quantitative RT-PCR Tot al

3D cel |

DNase di geetznorvi2sd¢@ssenger
MVACS nRNA i sol ati on system (M I tenyi

sanpl es
Real -ti
QPCR SYB
t her mal
adenovi
anplifi
-3 pri
r econbi
t ransf €
(Ameri g
(Invitr
and con
Adenovi
gene-of
resuspeg
m nut es
nunber

cul tures using Nucl eoSpi n RNAI
RNA was prepared from sort ed PEAER2EGNTDES W
Bi otech). cDNA was prepared from
with a MMULV reverse transcriptase kit (Therno Scientific).

RNA was prepared from 2D and
kit (Machery-Nagel) w th oncol um

th
RNA

nﬂ&n&@@ﬂm AT NeBb IR JBXATA. NAB08 P REWRT GilT6radiikhdCin Qbtbc-USERGnAEST W ¢

e r (ABGene) and an Applied Biosystens
Ve e?hgﬁ%ldﬁgéﬁﬂg ré“%pé listed in Table 1. Reconbi nant

D
v

1500

rédngyBcQoHs L lvealf (1019) geregok-K-RiseRasiticoProl@ERiopihy Cele duenseinasg

%nﬁal%ﬁs {hﬁﬁgﬂ inglrﬂ:thﬂ) cFQ;Iy\Q@lﬁsg Z(a‘{_ld )Actnétlon ofgf\/[etallaﬁ'ytgﬁa%gQ ( ﬁ[o])zculé
Hﬁ@ﬂﬁﬁguen es cloned into the Shuttle vector, then by honol (

Wﬁ?ﬂ“?ﬁ@léﬁ%nOV|ral vect or. Adenovirus was produced by

Dgous

CWinggX. th &. M. heaydt sledoqs). erSamnodnyMéscmDmchuB&&nﬁﬁ@kﬂgilmgs@ﬁlﬂye For 1
3(5%111@%& CYl LYS& &%ah% 1{] s19J‘slmf$%¢%Y'3'74 £s MD) using Lipofectamne

ogen e resu |nc1 aques we anplified, the adenovirus puri

ne
2000
fied

EaeraQed MsPrg: o HeZ¥k Ao BioghimisypipphysestSingsa SKPX 319B8°-Bi osci ences

r\%rdlh\meecal I @007 TRRERBA aboukdd of HERNONIobHSenad Rl éipf&lssﬂﬁ...(hb’le&ﬂ[ar
nter égFﬁi re added to SAEC in 2D or 3D. IxI G5 cells were

gﬁm?’gﬁ f cell culture nmedium and 50mM of virus for 90

Yahe, 37 QC.YT&hd, et 4. (AHr Eine THE UESPBroRylodliitrenadlly ornd@ftésiswitzaknt geed-B ¢

ROk WL .Plsh! @Rlor%@tg;‘s' GG Qﬁvﬁfo%mﬁ% ReSEHHRRCH1HEBOL S AQP3 Hom
aquaporin M_004925 " AGCCCCITCAGGATTTCCA GACCCAAATTCCGGITCCA

Ane
D
36

sapi en
AQP4 Hg
ACTGGT(
CCTTGCC

s sepMeriad HGualber 2 WONRioukes 6 aritisabresmbret fartar. The Joumal of
Eﬁﬁﬁﬁﬁaﬁwéﬁﬁh1mQ®A£B&9hmnD saplens aquaporln 5 NNI001651

nnnnnn

n 1

NM 0043
interl e

‘f"'l'f"f"'l'f"l\'l'f"l\ ATOCOCCCOCCCTACCCACAAANA
Tl

a

AT L AR T T AR R L AT AL 03 T L 1

11’19 is regulregfo

ens

ICTG

LPRflahdeF;lOPmeé Diiiv1o000% 783: TCAGCCAATCTTCATTGCTCAA TGGCGAGCT CAGGT ACT]

62 IL-

HoOmD Sapi ens 1 nterteuki m 6 NVO00600 AGSGCTCT TCGECAAATGTA

GAAGGAATGCCCATTAACAACAA 62 KRT7 Honmp sapi ens keratin 7 NM 005556
CCACCCACAATCACAAGAAGATT TCACTTTCCAGACTGTCTCACTGICT 78 N-cad Honmo sapi ens
cadherin 2 NM 001792 AGCTTCTCACGGCATACACC GTGCATGAAGGACAGCCTCT 133 S100A4
Hono sapi ens Sl OO cal ci um binding protein A4 NM 002961 TGGAGAAGGECCCTG
CCCTCTTTGCCCGAGTACTTG 58 SFTPAI Honp sapi ens surfactant protein Al

NM 005411 CCCCTTGTCTGCAGGATTT ATCCCTGGAGAGTGIGGAGA 128 SFTPB Honmp sapi ens
surfactant protein B NM 198843 GCACTTTAAAGGACGGTGICTT GATGCCCACACCACCTG 128
SFTPC Honp sapi ens surfactant protein C NM 003018 AAAGICCACAACTTCCAGATGGA

CCTGGCCCAGCTTAGACGTA 73 TTF-1

Hono sapi ens NK2 honeobox 1 (NKX2.1),

NM 003317 CATGICGATGAGICCAAAGCA GCCCACTTTCTTGTAGCTTTCC 85CXCL-8 assay

CXCL- 8
with Qu

identic
were di
anti bod
washed

pol ycl onal

washi ng
density

(I'L-8) content of 2D and 3D cel
anti kine CXCL-8/1L-8 ELISA kit (R&D Systens).

ally diluted cell
spensed onto the wells pre-coated with anti-CXCL-8 nonocl onal

y. After 2 hours incubation at roomtenperature, the plate was
4 times with the provided washing buffer. Then HRPO conj ugat ed
anti-CXCL-8 anti body was added for one hour. After a final
step, TMB substrate solution was added to the wells.
was determned with an i EMS Reader
Data quantitati

cul ture supernatants was neasured
The sandwi ch ELI SA

assay was perfornmed according to the manufacturer's instructions.
cul ture supernatant sanples and CXCL-8 standards

Briefly,

The opti cal
M- (Thernmo Labsystens) at 450
and 570nm and data were anal yzed usi ng Ascent software.

on

Quantitative real-tinme RT-PCR data were anal yzed by the delta & (dC) and
Rel ative Quantity (RQ nethods as suggested by Applied Biosystens using

7500 Sy
Ct valu
| evel d

Ct(targ

shown as RQ val ues cal cul ated using the next fornula: RQ = 2 ddc t
ddCt val ues were cal cul ated as ddCt

CXCL- 8
conpari
concent

stem SDS Software. Al sanples were set up in duplicates. Briefl
es were determ ned for each sanple using an automatic threshold
eterm ned by the 7500 System SDS Sof t war e.

et gene)- Ct(housekeepi ng gene). Changes in gene expression are

= dCt (sanpl e) dCt (reference sanpl
content of the cell culture supernatants were determnm nded by

ng the OD to a standard curve calculated from7 different
rations in the range of 31.2 - 2000 pg/m CXCL-8. Sanples were

2

Delta & (dCt) val ues
were determ ned according to the following fornula: dC (target gene)

wher e

e).

di spensed in duplicates and the neans3z2were used for further data anal ysis.

EXAMPLE 2 Experinments for devel opnent of a three dinensional
Hangi ng drop node
a 3D ceII aggregate of 100 000 ceIIs

nodel

anounts of disti

L N R T~

in roughly equa

N 1 I B 1 _._.‘.l__l. I 1 Y T

| ung tissue
To simulate human |ung structure, we started with

nct



have a fair epithelial cell lining albeit are somewhat snmaller and |ess
convincing in norphology at a ratio of 25/75% whereas a nuch nore even

epi t hel i avol2oroimgesits formed at an excess of SAEC cel | s, pcTaB20Av@s191she rati o
of cell epjhelial cells and fibroblasts is 75/25% Pure cultures either do
not form aggregates of 3D structure (epithelial cells) or the aggregates
are much smaller in size (fibroblast cells). EXAMPLE 4 - Characterization

of the W Ghdereti YRR dinleSSdiEl pateaﬁafrpllnshettrs@e cﬁ@epwﬂemrtaa )hoc'ﬂeil ﬁseuteutﬁm el

Differ EE;[ ! q't %: Otn anfmartkcm{ f 1SSUC, sca%g)yd whe e?nhsaafdaa(l;t}fec{af tZ sgt}el s(g r}fo% 1s ous t |ee| dl\IAn%nst ed
on epit differentiation nar real anal'ysi's.

was @urrmmed~#@@n@@h@weegﬁHa@gpegwﬁegm@mumeﬂmmﬂwas generated LBrng TTF

(Flgurebﬂghmm&ggmgﬁhggngb4b) and AQ® specrflc priners, results were
anal ysed rel ative to beta- a¢ as i nt er nal ntro ure 4 a. nRNA

[
level s SFOTFES S BEPERHEH' 113% WL PEST R el %rrf&far%% el e
t r anscr idpltas @ moparddegp of dng cam@hatiaataegresist whagik e swohecal he alzapatap iitcadhipdin
cells. Vﬁ&nﬁmgg&%gg&ggkggt cul tures show no TTFl expression, TTFl is
present in monocul tures and increased in 2D SAEC/ NHLF co-cul tures
i ndil at?ﬁb t he beneficial effect of fibroblasts. The highest |evel of TTI
expr essieprhetsmSherepidetne ekl exp3Ed efAEG] MHfkEntibtios stagksrs. Fi gure 4b. shows nRNA
| evel s of AQP-3 water transporter in 3D human |lung mcro-tissues. A@ is an
AT ep'Z} i let'lg@leer&cytﬁ‘@e cﬁﬁélggﬁal f)ﬂndn@l? nloHd] gssue%fttlrceacapdnf% nelsielel 1§'§7Ler&1y| tures show
no A3 expression, AQ@ is present in 3D SAEC nonocul tures and i1 ncreased in
2D SAEC! NFEIP @ dhecifireed sigsolitifing aitanresiesiobe ifet kot 3 miptrl@bmospf00sing prstsianlst s |

but 15 he iRikghe e al LAELizcRf hEBrodB&s) KitetwkenQ DS £ MRB0b fim 3A/0RAEC/ NHLF ti ssue
cul tures, Thus, the above nmarkers indicated an inducible increase in ATII

type di f PEPUSST PYE PEIERAP RIS S UP fhEoHE § ported by no increase in ATl type
mar ker exXpst@sy) oifis prerblypuledst4*&d cdls.fahier ent i at ed cel | types we used in the

exper i ment 3 e St Agd: L5LM GQIIRLGH# ccgour ces. Al though these cell
types originated fromdifferentiated tissues, once they were purified and

kep in_ 2D culture conditions the cells have shown al npst i ate signs
é%dl Pt@"é??tﬁe%ttq Bfe ¢ 4]%81518 BB IREY Sseediretraring o g ilﬁld)\%%f‘jé%? e 6 and
TabIe 2) saidineld iSAEQIwa S feoofauy driffcattisetst(Dld/or SIO0A4 and N-cadherin | evel s

d ecrease galéh&ﬁ! tﬁsku% Qﬁﬁu!rey fuﬂﬁé@&cﬁﬁn&ab f g‘fr&@lﬁtlfh? lrﬂatl?ix ltlﬁ‘é?tka%ellhl@lcﬁlﬁ@ﬁgtems-r (Q%Vhlch
"cadherin-sw tch" [ Zei sber | son (2009) romnent in

3D t han eI ourt 1EﬁSTean BWB‘? tefl Spes C(’@Prgsﬁ‘r g t]%‘““)“S?“ﬁ R Prﬁ%‘a‘tlﬁ CH thaﬁ'ar)tlasr <8t t he
presencendsfr NHLF, the 3D structure was al so necessary to decrease
dedihtfer ' h r t,
cpi (hel T PoBLLAT O P (IEREPTRNRR ELEIR Ao o BV B sreme
dedi f f epeﬁfablatsé%wlw e Geliapyclh ligipg qOéﬁﬁaﬁeﬁdW PERIY- i Swéaceeéﬁreée%tgaﬁ As
triggered by pul monary infection or alveolar epithelial injury (disruption
of cont untieusigieg@icl hietd dime®hdl phlayeiry) mpded tidsimf dumratording oy tigkd fRésnsar o 3),
produceg, by the alveolar epitheliumto attract inflammtory cells,
|ncIud|ng neutrophrls To test CXCL-8 pro-inflammatory cytoki ne expression,
CXCBU 8 pragstredel sy @llture gaapnaises ediusei Pipesne POtpingd fr%@ﬁénrrétaacﬁtrs of 2D nono and
co- cul t urs@s naaed BRlet duBEt QoEPsGUlctIY BESifferSifibtedi Pefat GRERINg Iald [-Gti@tided Wohng a
connerc%u{hy %%?ilable ELI SA test kit (R&D Laboratories) it has becone
appar ent h -8 expression |levels were significantly reduced in 3D
tissue sspstreqds! isonpdine donposes oty elfsstidiphadl cllbngsi ssue cultures (Figure 7.a) and
the | owest |levels were detected where epithelial cell ratios were the
hi ghest 5) THEQhélﬁ‘eal%ﬁ ﬂl@:etdh@hsuﬁﬁqcﬂuhl&nﬁ% PH&S Sds@cultGe hdcbr@gefoady bythdpscantkipgat i on
in epit hcedtmo l Om il aye ﬂ%hal% the diagramon Figure 7.a CXCL-8 secretion is
shown in hu na p r? 't Iung nodel. It was found that 3D
nnnocultures of frbroblasts secreted no CXCL-8, while 3D SAEC still
pr oduce® thisengseeiskibre dineaipoygiamanmade] dssiseriotiradng Rar FHeOFECITWiPUr es -
dat a no&maa@me@mmaﬁhe@ﬂemm&mre&mﬂkdnakuﬁ&gm&ﬂ&maﬁ@kanakter CXCL- 8
exprgssrp BQ%mg (g%ﬁgipat the presence of fibroblasts cannot influence
cyt oki ne B Preder R 8 expression |levels were significantly reduced in
3D ti ssubPsyrteamaikee 78525 % was the epithelial-fibroblast ratio, where
epi t hel iwadreif gllefeﬁtbl@Sl&%Bftﬂeﬁdl |diffelfehﬂahdh 1QONEY &gregs&ﬁoyftil@tﬁs@@lc@%tof %@Qﬁgl&ered three
inmplicatin at CXCL- §1Fx$ress on, anhbe1 hggered by di scontinuation in
t he al vglglegsﬂ‘m%&“tnﬂ%aty THqAelEE F AP @ﬁ’r © ?8n in CXCL-8 expression was
sonmewhat | ess pronounced at a ration of 50/5096and 25/ 75% I nflamuatory
cytokines IL-Ibeta and IL-6 nRNA | eved3s were al so investigated using
guantitative real time RTPCR analysis. In 3D cultures conpared to the
respective 2D cultures, both IL-1beta and IL-6 nRNA | evel s were
srgnrfrcantly domn regulated (Frgure 7B and 7C respectrvely) mhen the PCR
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Type Il pneunocytes facilitate transepithelial novenent of water (via
menbers of the aquaporin protein (AQP) famly). ATII marker Aquaporin 3
show el evsiDedidesshts in the presence of fibroblasts (Fi garaBmio/saerseti on of
surfactant proteins is a unique feature of ATII lung epithelial cells.

[ Dobbs, L.G (1989), Alcorn, J.L., et al., (1997) ] In our experinents,
SAEC Ce|MSﬂhﬂmﬂE@ﬁﬁuh&Uﬁﬂ&mfai|ed to express surfactant proteins, while
surfactagh‘§£q£§ﬂel N, TRNA was consequent|ly expressed in 3D and at a | esser
anount in co-cultures. ﬁlgure 5.¢c) However, surfactant proteins B and C
wer e not consequently detectable in our 3D co-culture systens (data not
shown) . Ehaingigecesd Anerfvacnsiprsl RPN $1o8q tighhe ity Agpise & My aaBoPTFHCM clgifg 5 in
bot h 52- agkiinand 3-cell cultures, but the expression of these nol ecul es was
1Ot COmSSAUED L I S5 AR UL RLEIIBLY BRSUPE B RS ASEO)
time |sIﬁ@%ﬁ@ﬁmﬂb%ﬂﬁﬁFFHﬁ&?éﬁ@ﬁ@?§fﬂ%hK§Béta not shown). Durlng a sonmewhat

| onger cuhditiels B¢ foBwvind hark® drSdotedsh Ailtivety POnEN WAL LSS hodlchiGSedREIR: Us@B, ATI
mar ker s Eﬁygq@ggpear. Thus, except of SFPC, differentiation markers AQP3,
KRT7, TTHE® FPA were up-regulated in the presence of fibroblasts.
Levells oftheAQRSolgimdolBF TR Avatkers am oicred§RITElLaipve Wladehtrod|? fifnersend! pdtricotQRBasIKENS wer e
further IROLRASIEH. kdlowi Mhd:YiE dGRALH &ena%sto 2 SRR GilnSnsBndR L7 KOQWR 1L1b,
nol ecul ar _marker for epithelial-mesenchymal transition and the level of its
expre55|bﬁSF?Aéﬂf8ﬂ‘ﬁPgh in netastatic carcinomas [ Sherbet, GV et al

2009] as well as in lung fibrosis [Guarino, M et al., 2009]. Up-regulation
of S100A&) TanagiNed dierdimensiord! pémahtly efodd divsne Wétgn laadeifiond ipfnyE! ha diveipisrylaims

[ ZeigberghereM and E.G Neilson, (2009), Seike, , et aI , (2009)] are also
features of ep i al - mresenchynal nsition is.characteristic
for the Sé]ﬂlc 1H1é€1d cﬁ?s BEHPY spid rl?’tﬂimﬁ?"‘i“/o?Png‘?l%lcaé@@r fg'rgﬂncﬂ%“aé I‘iﬁlrs a@?@?ﬁez&gﬁmﬂfell 0SS
of cel | hadhespanlogic &pnessiscitcasdd lirecadher i sex pods Sisancultan th o mbroeas eikcagel
nobi | ity qDe-difigeentiation markers S100A4 and N-cadherin appeared in
purified primary cells in 2D culture conditions. The above

de- di f f ¥é5itiat i on markers decreased in the presence of fibroblasts and

f ur tdoer dﬂ(éfeﬁlaﬁedlsdaﬁb ﬁ{ah@@ bt @Rs andee raefasd ©lfis dxpkdsanminaioy Gakley Sove
'”ClUd'”thEheWﬂ nd_ CXCL¢ oggdngg Observed in 3D cultures in

conmpari son W ?5 Tures. harkers were significantly down-regul at ed
in 3D cul‘thgicie ﬂé?cﬂ*ﬁﬂiisf iS@ﬁ@mortawbthwléarprr%@ﬁ@é off mplighrngll rastogmeder gumartyl cplfy

cul t ur es, anwek @ofdts aSikfof médeeNt t o decrease their |evels. SFTPAl expression
was observed in 2-c cultures. (Figure 5.c and data not
shown) . lﬁdﬁm“qﬁdﬁéé%”ﬁﬁﬁkﬁImfgmaqm%ﬁ %%dels fromlung tunor cell

l i nexs. Amwm¢mdmdh%&hm@é@ﬂmn@mé&@h@kaWUhgmwkbsuegmummune&is prepared as
described in Exanple 3 with the followi ng nodification.|nstead of

epi t hel igh ne@bd fr 6SAEHatich & aNBbdatd AccAfmchYP8! phimoddry RQlRTss@pifuRtel i al cel |'s
(A549) an 5 20% of . C%%S or .CL30 cells (Wardlaw et al, Mol ecul ar

Phar macof 8§y 6™ 58 1535°9002) | derived from NNK [ 4-

(met hyl ni treresmnd mofd susp@sipry pli delbdpt- puliyumia rronielial toplsaang dneAvnghymalueds, peefamdtel  of
| ungsoadenge il ARl BekiS il idlbiasd892) ] is used. CL13 or CL30 cells
carry nutgrlon of t%e Ki-ras gene. A series of experinent is performed to
find appf EP?H/ ol "6 S5 AB49 cel I's and CL13 or CL30 cells. A ratio when
tunor i s pslpomttanedusly formed is used to prepare a 3D Iung nodel tissue,
which is 1%@4@%{91%6 Bellletg@ glsﬁeﬂmrm q{e %?e@élge Jf‘&'ﬁ' for 4 ﬂn@&lﬁﬁlehetg %tclal‘té(%O Q)flmg%eeab ove
met hod patient tunor cells are used dification of secreted factor

conposi t | GHETSHIAbPYITRERRY MYl fissufqrpigie aue %@Pﬁg%@h@ﬁ%ﬂ@ y modi fi ed and
subkﬁthabbymmwmadn@mmﬁmﬂam&m&mﬂes Al cell types are left non-infected,

gene expg%? %ess St teregref 1tg‘eh§l AterIPLHTR ma%%r Iclg]araatngsug ItOVI%Odef hsgueeeculgurerr%rmé | Onal
lung tis e nodel . Cal 1 Té) nposition o t he regat es however® éont ai ns
sub-1eth allnwsqdrem%iﬂ@zt 1@@ @épm@re(i 5 9O clyica coesquered auRBetveorf the Femgigypidgat e)
-either f&ﬁé&Qb@ﬁhmﬁﬂ%mﬁﬁwmﬁau@hmgmha@mﬁﬁltheI|aI (A549) ceII I|nes t hat
%{)?p%gggﬁ Ie%)ae%sll%ltoe one 0( %f%qgﬂa%ngp uce neC gsedtete gd ];b?)get Igrll’ldfsal creaseid ekg/ressml% el %ses
gr owh fa@@mmgﬂneﬁmwmthﬁmmwvmmﬁywsﬁém@bmw@)awmﬁﬂ@wbémwwmonnéﬁtﬁmm@hmwﬁwhe

aggr egat et%reeMﬁﬁfeﬂs}éﬁ‘alﬁﬁ&&ﬁrydﬁoﬁﬁ%sh@ﬁﬁ&@u' nonary cell aggregates To mimc
native three dinmensional pulmonary cell aggregates

inflammataory conditio

are tre 2ﬁ§?ﬂpW’ 83@”@%%@?ﬁ¥?§??ﬁﬁ§ of bacterial cell wall extracts.
Cyt oki ne productlon is determ ned usidg cytoki ne specific ELI SA techni ques
fromtissue culture nmedia, gene expression changes both in epithelial and
fibroblasts can be quantified by real-tinme PCR reactions. EXAMPLE 7 - 3D
Lung tlssue k|t In thls exanple a test-ready 3C Iung tlssue k|t of the

r a — .



that can lead to identification of novel drug targets and devel opnent of
novel therapies. These di sease nodels may include inflammtory nodel s,

t unor nodweD,20iunsu6lti br osi s m)del or a regeneration nodecT/iBimees1978

di mensi Ofeh?lr ohegl s of htea hun? tissue as well as disease tissues are
avai | abl &) THHEMSP SGueee 88 "ig“to the invention can be marketed e.g. in
t he formtof avemssmeofohel ctltntoe sgerepdt@ties leas 80aunt @y 8t ro@MIP iusi Mgferstiicia baedeh UG0S Or
kits. REFE X CES Al corn, J. L., et al., (1997). Primary Cell Culture of
Human Type Ilbneur’mnocyt es: I\/ai ntenance of a Differentiated Phenotype and
Transfectthfmﬂilewf@(he%%@FPE)PWNGC%QH@WHP%@%. Am J . Respir. Cell Ml. Biol,
17(6)5  Pat 18 2+168Rud prBekbNS st @ 108dels, ardi1992) . Rol e of the alveol ar type Il

cell in the devel gpnent. an ression Qf pul monary tunors i nduced by
4- (et hygftﬁioftgoléa??ﬁsﬁ%rf%iablyftén‘mﬁyg) DR 1qou‘ilgnone in the A/J nouse. Cancer
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c) conprises at |east pulnonary epithelial cells and nmesenchymal cells
preferably fibroblasts, d) has a norphol ogy of one or nore cellular

aggr egat eyeyoimhessei n t he surface of the aggregate(s) i ecenBroabvesioisn t he
pul monary epithelial cells, and e) wherein the epithelial cells express
epithelial differentiation markers. 2) The engi neered three di nensional

pul nonar-yofmeRd thd feS SahlcOuilhtalking: AGIE Aafliaf@ie 1R &1 APl 3)d WhRfeRhdd samflhghdgite or
t he averqge um&e of the one or nore aggregate(s) is at |east 80 nmand at
nost 600 preferably the size or the average size of the aggregate(s) is
bet ween ﬁ@@cﬂnmnanl@raa@toormwﬂléwdﬁﬁrmf the testshraplein orenarisep with deygfeegetsanple onpr i se
cells i m}@nmamy Rtier@bn 8t mdd@Relon 3 ROAstGRhJISis aRéRb arialhdacald b 8RSl AL he

cel | anq fgn t 5105 cells, preferably at nost 2*105 or at nost 105
cells. 3) cHpar freered three di nensional pul monary nodel tissue culture
according to claim1) or 2) wherein - said nodel tissue culture is free of
any art i) Eheahethold 9§ glaimsiga frhasdiel tha mped issue gfiuy inhelebddl plss bralthydhedisae o ather

conpri segvead ot sfaep@hg Whdikd, mtsléjn)ﬁltgrhﬁn SX b BEBicn Ukhddh i @irinloXtaltb HeQbIRSf @kt
whi ch are ecret | east o e cell types conprised in the

e

soue COTter Bt Bbe R AR sibiact cel 1o andlor - epl thel | a
celll® forma pulnonary epithelial cell lining on at |least a part of the

sur f ace 181 Thehectheg gf elgia &) vhererh heatyldgl tsa dulpyed i malmgnagpilisches| iagkl teek lculivieni ng
cover i NGomaisink 8@Sed RAL fahve 2 bdAB1SH th AL GO Bch@icRAOIEER giaatcﬁlg 15‘1):5&5“%6%919' neer ed

t hree di nensi onal uInDnar d?ﬁ tlssue cult(£§ accor tg1 any gf cl ai s
1) to 3),*"\Re&r &ifre %Fﬁfe%%i athologls B AU P ECC BhisYq s EEHe e O P e y
cel | s obta¢medofidsegm, a subj ect, and/or - said nodel tissue culture conprises

cell 3 de- aQéﬁf:rf:IgE %’Hﬁ)!e QF ?ﬁkal‘ﬁ@fl&é %ssﬁéjdhéauﬁ}] BfreAR Qan'ip?e‘) gddyofr @fe%beas%ﬁﬁe Uﬂ:&cﬁ%eased
culturing, and/or - id nodel tissue culture conprises cel

establ|sh%ﬂyﬁﬁ?pmfﬁﬁ3§&m%?“?Wg)ﬁﬁﬂ]HE%red t hree di nensi onal pulnnnary model
ti ssue Cu&ﬂﬂ%ﬁw&m&@ﬁdmm@mm@danyw@&hﬁhehﬁhEMHBW®e&h@kmbﬁdﬂﬁé&&mﬁﬁkﬁmmm
conpri si NG g&{tu}f'ﬁ dI aspo%g §t san%)le b-gB?e &8 epﬁ%cet Qg 1tt thl?t%e %IJM&& i nal pul nonary

nodel tissue culture accor |ng 0 an revi ous ai ns, wherein the
pul monar¥p 8jsratitiel maflifieeden g the dfpyiele w éﬁh fheigdhe r@ﬁ“@f@@f diepes 18 G [CERITRRIE Tewtes
type®: -thdiyfperd ofpiaewm (hy heah;(réf?{ﬂenoe dnipS)and or alvyPeont the PERLEBTYERS n (A Hlstased
cells), rele %rgcgsa erlsecogsrcfa 20 Ys abeneﬁclﬁIel"’fec?(l)tJ c!l I differentiation markers expressed
by the tTssue cals ot {%e engi neered t ree "di nensi onal pul nonary nodel
tissue are selected fromthe follomnng roup: - ATII type differentiation
mar ker s,20) Anyeinesrerbthige fimspsiopelpamopsy Waf%eg By kitpomprgne g glais hayng Hrigay of

dIﬁEnSIQﬂﬁhmﬁﬂhﬁﬂﬂﬁwwmﬂﬁdahmhhﬁSMﬁmﬁu|ture accordlng to any of the previous

cl ai evel.s of t nar ke re increas
&N r & 19 1% h 24l
rel ative S%%p A °c%“ﬁt°?r8 pre ?8“ 1 ﬁnsgimﬁegre(fr}oﬁe %ﬂﬂs{j’% "celPs, m"%e etera ei/aspdﬁ hed N

primary cewpsmemﬂmwsd%&PgwhSPWPAP“@PmPEWWKRm¢HﬂSM@%edﬁeveIs of the

f ol | ow ngn ARRFk AL SmEN S HEGHLRS &4 drelcalold BsshdeuBur&ONt rol  conprising
non-cul tured cells: CXCL8 | LI b, S100A4, - the levels of the follomnng

Serpa, -2 s PELERERS: S PRl B SR s 5P TRER B0 Stk S BT,
cont30ol t@efelliqvewshaéwwlst@mture. CXCL8 | LI b, 1L6, S100A4, N-cadherln. 8) The
engineenﬁmmghnegmghmﬁmsk@ﬂak puInDnaryandeI tizsuelfulturefas gefineqdin
any of t revi ou erein said cultured cells, preferably sa
puInDnafy%g%?ﬁﬁgﬁF 21aﬁ&? PﬂEESenchynal cells, conprise affected cells

havi ng aﬂpatﬂhlmselgwlcsnﬁ@altwmem@fcorwrmcse%lse@rﬂoulngft| ssue so that said nodel

tissue culiiddi € pef@tBith MRDAS Yot &SR ARGed-164 §§Me4*@¢f| §*l}k¥4%eusl%@f erably -
mhergln t he di sease | nvol ves. inflanmation and the a ecg s expr ess

i nf 12mat BEPSiddt BRITHRY ARy B rermripery &) moshglly " 1r(h)étello |3*10ar7f onfor it ory
model , - Wherein the disease is a tunor and the cells are transforned, e.g.
mal i gnantv{(]}%reﬂirtﬁenc%gtggl&? Qre ale!i m& E@Lrat(él? lol gé%}ﬁg a&dr.bgntﬁp g% Ielﬁlcﬁedteu\m%{lméﬁp grel
wherein t di sease i nvol ves brosi s an is afibrosis nodel, -
wher ei n tﬁ%mﬁkse%sﬁkﬁﬁ@BP%@?”ﬁﬂﬂﬁ?y of the tlssue and the model is a

r egener atwhedin T0d@), enr@hedAnvidhh@dorfabiosghbre cgipeigar at i on of an engi neered three
d|ne@5|onghﬂ&g%nyng%xxnggHMI%hssue cul ture, said nmethod conprising the
steps of - suspension of at |east pul monary epitheli al
cells andmﬁﬁgé%éﬁVhﬁ%Oéeﬁﬁgﬂmﬁﬁemeﬁably fibroblast cells, nore preferably
primary fhifgohirasdly Seliks.co,. pelleting the cells of the suspension, -
pelleting the cells, - incubating the pelleted suspension in the presence
of CO2, for atime sufficient to the ells to forma three dinensional

pul nonary nodel tissue conprising one or nore cellular aggregate(s) -
optionally assaying the nodel tissue for a) expression of one or nore
epithelial d|fferent|at|on narkers characterlstlc to nDdeI tissue cul ture,
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- wherein the container is a V-bottom non-tissue culture treated contai ner
and/or - wherein pelleting is carried out at 200y to 600y for 1 to 20

m nut es, woebsvakiey 2 to 10 m nutes, and/or - wherein tireTaBl1GOHAPE St ai ned
with a bioconpatible dye suitable to report on one or nore of the follow ng
cellular features: cellular state for exanple cell phase, cellular

vi abi | i t2p) T}ampﬁw&&es diﬁiéns[lﬁﬂipllﬂhhﬂldry&ﬁ(ﬁlﬂels@é culthe achEﬁﬂed incey J)fctame to T |

![ gcg‘;;ogf C a S%!I’S]OUS %:%oan?_p%%n \?\,n% tflelr dffect onéxugn%%ar&%s e e )temr???yoﬁs 161 seatré%f é(%édl ng
pul monaregndedaie coreriopngh, esel | s and puInDnary nesenchynal cells conprises

cul tured pptﬁeimr@&cyﬁc%hﬂgsof@&ﬁ@hﬂa@d)r {He® Me@petititoRGlial, pRRAIEDhat theSRIIE 118X Blture is
suspensi on east nary. epithelial cells and pul nonary nmesenchynal
cel | ﬁ%?? 8?”33?V§%§tQ#m#%¥éﬂflated before culturing and the cells are
re- diffem@ﬂmmam@ﬁnwpammmMQ&wmmgmyandior - said m xed suspension of at

| east pulspBRaY, mﬁpaﬁﬂgghﬁﬁIﬁg&5§y@§gwpagnnnary mesenchymal cells conprises
cells of established cel %lnes 15) The method according to any of clains
9) to 14), wherein said cultured ceIIs preferably said pul nonary
epithelial and/or nmesenchymal cells conprise affected cells having a
pat hol ogic feature of a diseased lung tissue so that said nodel tissue
culture is a pulnonary di sease nodel tissue culture. 16) The engi neered

t hree di nensional pul nonary nodel tissue culture, preferably as defined in
any of clains 1) to 7), obtainable by any of the methods clained in any of
clainms 9 to 15. 17) A nmethod for screening a drug for its effect on |ung

ti ssue, said nethod conprising the steps of - providing an engi neered three
di mensi onal pul nonary nodel tissue culture as defined in any of the
previous clainms, - taking at |least a test sanple and a reference sanpl e of
said nodel tissue culture,- contacting the test sanple with a drug while
mai ntai ning the test sanple and the reference sanpl e under the sane
conditions, - detecting any alteration or nodification of the test sanple
in conparison with the reference sanple wherein if any alteration or

nodi fication of the test sanple is detected it is considered as an

i ndication of the effect of the drug. 18) The nethod of claim 17) wherein
the nodel tissue culture is the nodel of a healthy lung tissue and an
adverse effect of a drug is tested, wherein alteration or nodification
which is detrimental to the cells of test sanple is considered as a toxic
or adverse effect of said drug. 19) The nethod of claim 17) wherein the
nodel tissue culture is a pulnonary disease nodel tissue culture conprising
affected cells having a pathologic feature and the beneficial effect of a
drug is tested, wherein - an assay to neasure or assess said pathol ogic
feature is provided for said nodel tissue culture to obtain a neasure of

di sease, - a reference sanple of a healthy lung tissue (healthy reference
sanple) and/or a reference sanple of a diseased lung tissue (diseased
reference sanple) is provided, - the pathologic feature is neasured or

assessed in the healthy reference sanple and/or in the diseased reference
sanple and in said at |east one test sanple before and after contacting it
with the drug, wherein any alteration or nodification in the test sanple
whi ch shifts the neasure of disease in the test sanple towards the neasure
of disease in the healthy reference sanple and or away fromthe measure of
di sease in the diseased reference sanple is considered as a benefici al
effect of said drug. 20) An engi neered three di nensional pul nonary nodel
tissue kit conprising a test plate having an array of contai ners wherein at
| east two containers contain - sanples of one or nore types of engineered

t hree di nensional pul nonary nodel tissue cultures as defined in any of the
previ ous clainms, each sanple placed in separate containers of said plate, -
an appropriate nediumfor culturing cells of the nodel tissue cultures. 21)
The engi neered three di nensional pul nonary nodel tissue kit according to
claim 20 having one or nore of the follow ng characteristics: - wherein the
plate is a 96 well plate. - wherein the plate is a V-bottomplate. - the
culture sanples in each container conprise cells in an anpbunt of at |east
103, preferably at |east 104, nore preferably at |east 2*104, 3*104, 4*104,
5¥*104 cells, and at nost 107, preferably at nost 106, nore preferably at
nost cells to 5105, 4*105, 3*105, 2*105, or at nost 10 5. - wherein the
containers are sealed, either separat¥dly or together and contain a CO2
enriched environnent or atnosphere suitable for a lung tissue culture. -
wherein, the CO2 enriched environnent or atnosphere conprises at |east 2%
396 4% CO2 environnent, at nost 109@ 9@6 896or 7@6(12 enV|ronnent hlghly
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