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VACCI NE TECHNI CAL FI ELD The present invention rel ates
to inproved vacci ne and i nmmunogeni ¢ conpositions and

wo b@onswse in nedicine. In particular the i nverdT/@8P2009/054720
rel ates to vacci ne or inmmunogenic fornul ations
conprising an oil-in-water emnul sion adjuvant and S.
aureus saccharide and/or prgtein and their use in
medicine, in particular their use in augnenting immune

I espPOMPRDVEDFORMUIATIONS FOR HSOGRQYEFIERNFEABDE nOTIVE he
oil in water emulsion gﬁﬁg{lses a1 9cgl

net abol i sabl e of HARMA %LS'NRR% %{-('j%nt TECHNI CAL
BACKGRQJND New conpositions or vaccines with an
npr oved |nnunogen|0|té§are al wvays needed. As one

[0%11] r % dyeseatjinieales TRIRIRS e dArmualians oot mPodn dParmpride eactive

phblrhﬁademﬂénﬁ]gfeﬁﬁ@@&@ tIﬁe"Hn%@lablb%Oﬂ@YOrmuWﬁBn@B@htgﬁiﬂgad'ﬂdéé%f one
ce reactogeni Ci t /tOXI C

pe(ABﬁ' lits TPV ssb*éﬁfa & 8@@99\@ q 'rkn%vbﬁatﬁ StOHk?'e rcta”'eén%ﬂd to
thdimgstable eorsugas tvitlch ehdie adSebrdve@ DicBhIAbAIRL or can be used to
(EP 399843; WD 95/17210). WDR5/17210

_ Co itio
'mariog‘gg'%\éaélagﬁp’ in water enul sions conprising from2 to
10% squal ene, from2 to 10@6alpha tocopherol and from

[O&gija% ny 0/f’on IS0, rﬁ%%gi a aon ?rcegﬁga,{/&_a?gelﬁé /félrgl,s%)gtammg at least

ondlrmorlymesne:able activegitharmaseuticdl ampredieng ossidt atdagst one permeability
. nri si E abql I I
Imé@g@gls.%b%ﬁg&éwﬁ& g th gL Is{érbnfgll érlnbé%d% Er?%h\pet@rg%oh?ole matrix of a
watgD-9ofible ygmoey, sualpas adli)@cfm@@%@c@ﬂyl aqoﬁptaﬂee}arrmmyser@mgymg an
at&ﬂ%foh%écfhﬂgﬁ@tt@éme'rm%%rﬁhé stéﬁ‘d a saponin, wherein
oi | saponin are present in a ratio of between

1: 1 and 200:1 . There is still a need for inproved
BACKTSROENDITSE THEWI@ENION conposi tions that provide a

sui tabl e i nmune response and are | ess reactogenic in

the host. STATEMENT O F THE | NVENTI ON The present
[odaymy%ﬁv&@ma&ewwerﬁgﬁ@dm@ CAME) SHovl @mmﬁaﬂa@mty after oral

i ns co risin nts o ac . o

2RI Ger DR P G NER 1o Ko gl e eborb bigavailably
cakMde limproséd bvharamtsatnavem@oaa@mp@sabbuayibnmgmﬁi peePpablite These

coR BB b TR tonrs BRST @est nl Bohirage Shicife o the
biaphamiageutiosglashifcdtion systeh (BGBisystgan(Ce Lt Amagai ihdtenaernas, V. P.
Sh%ﬂt er%e\é nﬁt@htl&% khtﬁ%((gfggt%g 89&9 lf&r'% Mlogfgérm edtﬁg dn%s&assmcatlon
thecmmadmlpn iobinsviteodrpg ipsidugt @@tt&phyh@m&bloqell@mty Pharm. Res.
122{;1% I%pﬁ@?@')lsln Q:%ﬁéé?ztcl) ?@%qg‘%gﬂg%ﬁu Qrdegﬁrﬁ)ﬁrgj tréchm%ues to improve
the gvat ieayailabigr ©f ipoopy deimrallearcivenbifgessuicaloirpedientsopften

ref@%@fd & B@S%Iésﬁsalmmf'm@:%e I %GﬁB&EHo@elsq‘BIgﬁ\%r ly Férré’t'l%'erbatent
an adj uvant conposition conprising an oil-in-water

I'teé@\tﬁ'les'ﬁ dﬁpIeW%?W%@%OfOﬁ)qrmleﬁu%@@}an%|V‘én hefiestiyly diseease
theopgrentelaﬂ pSem BRI OF Uﬁ@@' égO| ih, tra@ns@ermaﬂaruggdéh(?é?'sy&@%s The

% enmul si f g %) human
eX%’HB‘FﬁE}f 'kﬁ@é'&“‘%ﬁ*e &°'BP ﬁtaf HHGHY OWeT t here is
[0GaH] P\éLsHeilg do IRE BiopieareRERAISS Cla8sifiBOP systeMIJARIs belonging to BCS

i B ro RO CbATEPGr RYUAY Bt SR beiaitap e PGt Mebranes.
Poohg peinfeabei attioe phamacattizal egredientsnare @ftpn ipperdy Sbsorbedlifirough

o TR PS80 e ® e idnine 3 (B MPERao R eroragectome
of the invention there is provided the use of a
vacci ne or inmmunogeni c conposition conprising a
st aphyl ococcal saccharide or protein, and an adjuvant
conposition conprising an oil-in-water enul sion
wherein said oil-in-water enul sion conprises 0.5 - 10
ng netabolisable oil, 0.5 - 11 ng tocol and 0.4 - 4 ny
emul sifying agent in the nmanufacture of an i munogenic
conp03|t|on for the preventlon of |nfection and/ or

______ - g,
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tocol is present in a final amount of 0.25% (v/v) of
the total volune or 1.25% (v/v) in 0.5 m dose vol une
woro0919%04 v/ v), in 0.7 m dose volune, or 0.5%CwEPI009/054720
0.5m dose or 0.35- 0.37 % preferably 0.36%in 0.7n
vacci ne or imunogeni c dose. By way of clarification,
concentrations given in v/v can be converted into
concentration in wv by appbying the follow ng
0
ph%%%@%@tcgﬁrgﬁé??l% thaﬂllas/g b%%ré g%sg%taa’fgbawmpﬁdvﬁ n‘%rn‘r-ﬂrane permeability
af%|0W&®HWQH%PaFEHﬂMQQa? 8. prageace of stranglepharged functional

gr&dﬁ%' ﬁigﬂﬂn&lb‘édl&?%e@ﬁ’t‘%r Sctfsmngh ﬁlﬁ%e?'JnyBEbg@S%Bhde hghctional
may sui t ably be pol yoxyet hyl e

I Nng ag ent
gr%%?'ﬁ%\% 4tese aep. J%aﬁomec%ﬂ'%@uaﬂ%o%ﬁf%ﬁtiont fheough the
int@$MbISéditibnen ﬂﬂl‘ﬁﬁ(ﬂer&ﬁ}éy bl@e.rsgétﬁgtt@dspfdnomm hige BhtettRyte back into

b
T e BT IR TN -
Pgmn'mb@d)rtgufgl td nhéimmwming)fCa@séltteﬁ(AED)Zsﬁperﬁnﬁyﬂ th®.fdmBy of

gk TedibricBthsole® unBins MREY o hafib R o o Efhptrates

and snquiifiesseoftthese %nredmwltratlspmfte& BRibiting Gecratof? bamsport can increase
ool T 12 U B0 SIENNG908NRC ) SHERARI KPHRIE o) Moo

44) Themcti@ Qhetﬁma@et@cal ingdedier8s mayz)eﬁef[tgnc(sefrgm |®te£|1+nﬁl alzsorption—
enﬁ%@ir@ﬁoﬁtﬁat%ﬁ% enul sifying agent. In a specific

enbodi ment e enul sifying agent is present in an

anount of 0.97 ng or 2.425 ng. The anount of
[OGBE‘M éﬂdfab/io%d?&%%e PRBIERAE oEIRF BERSRLLAT fe m%fré%ﬁﬁétsf&%eé?é many

total vaccine or | nmmunogeni c conposition vol
pegRabiibl yMPHYINgmsUBstaRGesg '&gemucpgdfmsygeﬁ@'ymﬁr% h@H mOd'f'erS
peH%aQubﬂ%nlééHcei ALEGAaRKiBilore.OMPOSi tion in an amount
0.125-0.8% (v/v) of the total volune of the
conp05|t|on preferably at 0.08-.05, or 0.1-0.7, or

[003] 218 tdrm lt§16ad:91e8|5n Qefol, to Gihy Bodd Q%rﬁn%d Cbénbtvﬁbeﬁ -tWo fb%ilc(g(ddv burfaces
a V.0 Cl CcC e n
or 8rngnd el aes) e ep g STTE suttioes o Rt N ceyi icggonds

foror H@tvid¥n( wiuehs o(fe d hia trat ajastvactestimal aract) memd qgpdymher, the term

f
SRR e EmTnsT B BoaieBion B R £, Mathiowit
Deioitioent Mathapisnisn svids Thgoagslofi Bigatiesicinol Inovie.nlathiowitz, D.E.

Ch?c‘%@?(rgg{ﬁ% {8 Leﬂp Es; é}OéIdh%S/R/% ﬁé)de‘ﬁgé g%g}t%@v% l;&%amentals novel

concentrati on |s qU| val en
appobgias bed de\@Ppownt dareeiDietsker Ing, Mew Yeodd).fMgcoadhesive polymers
ar@ joEBlong %é)géstmnté@?lﬁ%' ra§i dé’r‘?ceI ﬁﬂ%’rﬁ?ﬁetgél%foﬁj@%%d to a better
ume contai ns 0. ,
ab%@@'\/@‘l“&ﬁ@%'&iW@?@'@@%%%@ﬁ@?uwwwfe@@m I n anot her
specific enbodinent a 0.5 ni dose contains 0.18% (v/v)
enul sifying agent and a 0.7 vacci ne or i nmmunogenic
[0Fd FpBRgatipy ﬁ”%@rsd%?%ﬁeﬁge @erme@z%hty\gf P MigGashler "yfirﬁ@d facilitate
theA@ffabion Bf dhechiver ﬁharhﬁﬁ&ﬂlcﬁloﬁ]gredie‘ht RARE the dﬁ%sﬂhb@rﬂer by

vol une t abl r human use. Gener
disp ot G uAuEheah Laile” 1Bt by PRPT e VENH en betedhy ARcent
epilasial ¢edis Qp&adﬁﬁllulaf patawhbyr érir flusdibeg phapholipid hteﬁmrermese allow

ol G o EBa Rrecutrmdnt NENE, (2 oMM iR S Aungst
J. bEPhsren Ski. rﬂOOGnBlQ 1), 526144; UnHactondreet antibidchmamiems ofnabsorption
n £ for the
en%{ gm%ﬁlr ala"hgdt &'&% rlﬁgﬂﬁi%ﬁgﬁmgé}rggogg&’e‘?sig %5%%@3 Chan
O 5 m such as betvveen 0.25 and 0.5 m The invention
is characterised in that each or all of the individual
conmponents of the adjuvant within the immunogenic
conposition is/are at a |lower |evel than previously
t hought useful and is/are typically as recited above.
Particularly suitable conpositions conprise the
foll owi ng adj uvant conponents in the follow ng anmounts
are |n a final vol umre of human dose of 0.5 nml: Table

A~ _ 1 . NN N A ~ A A ~~N o ~ A . )
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of the interleukin - 1 receptor (IL-1 R). TLR cells
are expressed differentially anong i mmune cells and
wobdensmwed | s (including vascul ar epithelial cebdBEP2009/054720
adi pocytes, cardiac nmyocytes and intestinal epithelial
cells). The intracellular domain of the TLRs can
interact wwth the adaptor protein Myd88, which al so
posses the IL-1 R domain ingits cytoplasmc region,
| eading to NF-KB activation of cytokines; this M/d38
athway is one way by which cytokine release is
[O(E% fé‘&@(eahlb@msr Bre Beéstansges 6Apabthef apancieg ghe pemagabdity of active

phaﬂn%%eut%al dr8dibnts YRReh SHE mlﬁ&r@&tdygﬁﬁlrpéﬁﬁgnﬁér’%oﬁefkin$ the
eg dendritic cells, macrophages étc Activation of

5 ek deip| g'eby‘t%%t'ﬂﬂull@iqnoﬁ'at RPGBIGH tIRasPATRES |seghias P-
glyb@prﬁ’@tdl(l-'&jpl) OtRe @Amitle BdmukibiGig GekiktancerAgs deia@stl Bloteiis (MRP and

es such as sear h carri

POl SOl Pr BIAE FOURES 1t HORGPE o et 1 o Secietory
trahgmﬁterspfbyagmbnnsg ®r rﬁid‘lfhlﬁglgh\e seaew@orras:tp@rtame mn”emrmnt iA the
b T I Ig LRna‘% ciln Frﬁred r%rgn ffl
abpe B'i%%%{@tc T Gore Perasel, N ik %"P"U el é"&[]%"rﬁ‘ etiux
inhétstofd arg eddardedas geameabilitaimpropapslbgtacehiar i de (LPS). By

"TLR agonist” it is nmeant a conponent which is capable

of causing a signalling response through a TLR
[0G9] ¢+¥abhient apeicaticery pubdicatioar 2005024 4$02 edetscriilieg an domposition which

e 5y PP PSSy S UGt
comnesitrsy costaitsdd muaeadhesiveandan @b%’l"pt@f‘ e@?"m(ﬁétqné has surprisingly
re(ﬂfl@@ kSdichty %% C-BHBaFBEil t%cp‘t'e\ﬁ?&sﬂf %o%%s@%h@rﬁ’%h%| g comp83|t|ons

ditional inmmunostinmul ants. hese coul i nclu
a ra@teom Imprayip@ giopyrilgl b%%peorfycﬁbscmpe&le tha_rﬂeeutlcregents Yiergal or

topﬁ%‘ﬂ ddiveB; tol ucRsl rﬁ@ﬂﬂ@@'n@?@hp%@nnb@%ciﬁ)b&ﬁ Mtldnnﬁﬁ@bk@é’thod for
TLR agonl st is used IS cap a causi ng

fe%cﬁ‘ﬁm Ry §iesisohae aP?ﬂf Btt?@‘t?mf‘ﬁfp@ei f('@%al%\fe&éo €reraye b'Q‘P"a"ab"'ty
of 2068y Bbé&ﬁ&_& terapaltit 2lgkiits) tHegeblL RroRmg mbreCﬁm;’i@H)IQ defivery to

B PeaDresen orrplo ey aeel MISRR B Fpkfination with the
abpdretidl ersraincd| ¢ ﬁﬂddutd ohtaiMec sdiidcoiulation tacbeding| to shis inviention,

th Sn‘&ggad(r%l)sﬁ’/ eq%lly(r%-)tro r‘g(/j Sxﬁgorpgtj(_)ru r%eﬁ%eﬁ%%&% lmé)ﬁ%a\lénrtrrl] G IrénQaRlning
ingrétierBLy $pr LdXavipiec hexanmile s3 t dfe thag einydrdibe dstamisndhat  high shear
b i 0 t P
oG ARCSFE PlrdRCPO By A SRl o
theTmrstableni st i s used that is capable of causing a
j I p r L I
[0150’8) § b'afégt V\gtf @gﬁ??gg &’é&h%éé Rin2 nérggﬁ?gtere%gs@é prha%?ceutlcal
CO@QQ@F'Q’&QCW@'%?I liayig ﬂ@‘@p@'ﬁ@e%'ﬁ‘i‘%‘égﬁﬂ' quﬁlzabS@fR’ﬁlﬁ@ gphancer
son”%r? oPfiqud |oPeﬂ)%B§(9r f?drﬁenf%n@@rgtlh #Rfo¥Radt a ﬁe@ﬁ&ﬁlﬁé _F@bvder The
eptide from M tubercul osis, B burgdorfer.i.

op
mveaf’ I i PESTRAHIPE APIPIog € ek FRIEe] iscisadifergtuming a liauid

ag&ﬁtaﬁﬂﬂb' QO QARG UoRUTRYSI! | r@OHGBHOLSmPBEsiie PONIBH ORihdh the
%sserlagorlns bact eri al flhbl% Yer si na
adU‘i'r}'ﬂTa@ﬂr&Q £3 ACHEs 98N 9|I|qu|gnfgrmql[%t5>§|v&<§ﬂd e disadvantageous. A
pohra@rnaggirdmg no I‘thlsaﬁﬁbrﬂlymanbé rcomiyeras tireel Movang |fh it meets the
t hat
ordtehid Bascales suctaein e irbte® PERking BHsis dus, Akt ot

we(ﬁaﬂoa_amejrﬁbmalo,r idthe Eb(ﬁtﬁliésp ofl By (t'a))suISeu thabdsylting leepslileRveight is
un?(%&gllg)é{;p %mﬁ&é’\gmg I|8la Sﬁlgrﬁ’dregin\gerggl o 'r%g%rrﬁm?t%ﬂsa%asm calcium

pol yi nosi ni c- polycytldyllc acid (Poly 1C, a nolecular
nucleic acid pattern associated with vira
infection.In an alternative enbodi nent, a TLR agoni st
is used that is capable of causing a signalling
response through TLR-5 (Sabroe et al, JI 2003 p
1630-5). Suitably, the TLR agoni st capable of causing
a signalling response through TLR-5 is bacteri al
fIageIIin In an alternatlve enbodlnent a TLR agoni st

o, s - o o Y S
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In an enbodi nent, PNAG is a deaceylated to form dPNAG

by chemcally treating the native pol ysaccharide. For
wez@upbep4 t he native PNAG is treated with a baBCT/EP2009/054720

sol ution such that the pHrises to above 10. For

instance the PNAGis treated with 0.1 -5M 0. 2-4M

0.3- 3M 0.5-2M 0.75-1 .5Mor 1M NaOH , KOH or NH4OH.

Treatment is for at least 1 or 30 minutes, or 1, 2,
ph %oh%te m%&weaflu?n glﬁrgg%g{ré‘i’ée%l%a orE?n %gﬂ?‘r@é@n Qea 01 h?]%ed %ender
to m{@p@frgg-ﬂg‘gmgegwrpom@gr |Tmem@4794g@g®sm@) can be carrled out in a

pldﬁ@{a}‘)ﬁﬁ‘i%hq{drﬂﬁ{e%) glaRGlatr afid-Bed HandIBIBH P GG Smple mlxmg using
onposition of the invention are optional y conj

ugat ed
a %R?ttﬁr @%IPWP(%F“WQ)F@FWW%‘”%%? iope Fkiied Huthgrart SUbseque”t'y the

re@ilttng pa@tibreg |sylutitlc 6 BegrakteshblehiBe with ath@r EN&?ﬁlaSeutlcal processing
acc rom aur tralns

Se BAkhaRet! JReot e dRat 2ha Ui ErE; R Brraeed into
tabTechQmSa mhwsmesdwasm@l@@proepme ayolimat Thy f@rfatidn heomaique of this

s ar roximately 30% are Type 5.
nvBhfichudtis BpFipdd REs Mol ERERaTAGE s capout ar
[01d! lyS apathalr iadplicatidri gribbcatiore 200529291@d describes eauphatmadeutical

R B3 P e 601, SRR TSI ot

withFesi enhaegeede promidte absaxptidn dshWﬁMOhlb\tmlattrmec@hT badl linggd The

enBQndePFsraorqH& GmacFﬁHlfgigy %{ (%/ !)r r@%?rewé (a%%gt Lga?t?on"@{aﬁ] length

of (rpomﬁ tcaZchbemtO(ﬁls i y%jairbelmbﬁrmmﬁn\@ (hf Ly OTI%P gesage form is a

conﬁl"r&llgb rQreQééV%B%%‘éAfoW%ﬁcr( ds(d Bgﬂayéb’ Felgéé%’\@t%a&;e form. Blend or
r) Recently” (Jones Carbohydrate

gfqﬂ?é’ %%“33'2!09 p?c'ﬂ)@?ﬂ'ﬁn 20@@2@%&?”%%%&@6%%@9 produced

by 283 i‘z@(ﬂmil §t% USihef B Kéhwooamm%f 5ux(eF br’-‘a hi h@né@%%é?@efal 10).

S esvebior 19!
Thé f quorb_qgﬁwm&(ta@&%/ﬁ t(qm gn))t Igaq_to%@m(zsiab omalosmon
[01(21] )US;) Pateht IRU.CABEE, 17 PabscsiBss havdl dariisiomycddosiibia@hRA improve

e AT e

|ndi&isecdru@edﬁtammbl?iﬁﬂ%idﬂshdé%ﬁgedemamsblﬁj p&TEIES Mﬁﬁ%aﬁ ba further
rain_and AT 605

forlRlerEinty s (245 kB B P et 8 B A TR ik RS ePigpsiions
and |thedr ures itherbgf. Ty elnelsdinzaadpositons arst theic dosage forms improve the
drtﬁ;lé%ngég%hg' c%t'i/bl% |It)}'l(£|ft rﬁﬁ%@e%ﬁ& Eh%g% 2{1)&“2 \;P&UBQ/ that are known
or gjusgesied ci ahdavitgs pder |bw@dalfa|bd)m bhethey pidizgtioanaf geveral different
m&ﬂlfaﬁ(lg’rﬁg ﬂﬁe{ IndEstiohr éﬁé’sr ﬁ\‘éspowan%rédymut%nqg&nglogy by simple

acc des inc ude t he 1 mmunog
adé@f pftthe gmuisiarheonmppsiiap |06K> $olid Hﬁft@ﬁe@%r*%ﬁntéﬁ?@%ff@@ the

gr&f?) &nsififd 81*kdéfn‘?tt%|n'fbnﬁ§ I%?&ﬁé RSS! AXYrREIUA’ &uminum silicate,
al ternatively unconjugated. The | m’runogenl c

siligehstisiide, JRAINSBIUTh drisiiaient FRINGI; BYHaXiIfg.e Mpopesiira; Rgiroxide,
meRinb S8 dxiReING tAE. WW@SLﬁm@@oma&mrar@I thereforediot BiEmMBHble.

tigen In an enbodi nent, the eni sition
OB bHkEatRDRnPRBR! caRpliralichs PHbisaton Yo 00, dgasibes o
theimsctéblbsdhd conkiBS A9 thprisienaideizaa hiigies, tmideBescontaining a
Ihﬁ hexo an1ne contains no O acetyl groups and

pog$@%1q %QFWVC SHRRIAICE anti bodies to S. aureus Type 336

deposi ted under ATCC 55804. In an enbodi nent, the 336

antigen is a polysaccharide which is of native size or

alternatively may be sized, for instance by

m crofluidisation, ultrasonic irradiation or by

chem cal treatnment. The invention also covers

ol i gosacchari des derived fromthe 336 antigen. The 336

antigen, where included in the immunogenic conposition

of the invention is preferably conjugated to a carrier

protein as described below or is alternatively

unconjugated. Type | , Il and IIl polysaccharides from

S epldern1d|s Stralns ATCC- 31432 SE- 360 and SE-10 of

s o o I Y 4 I 11" a
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Al so included in immunogenic conpositions of the

i nvention are reconbi nant fusion proteins of
wet@phyi2zeococcal proteins, or fragnents thereof PCT/RE®89/054720

may conbi ne different Staphyl ococcal proteins or

fragments thereof in the same protein. Alternatively,

the invention also includes individual fusion proteins

of Staphyl ococcal proteins gr fragnents thereof, as a
[01f4:]‘5r'h@ner)rr tehé‘sc\‘YF%é1 BRb &GN AM e Se%?é‘&é\ﬁleﬁ’lesﬂth%la Qtsfé}m-solld

ovider of T-ce opes or purification ta

pe @mﬂilﬁye*mrﬁogasu é@b@@”@és@f e gthgt étfﬁP'bri@X@i Wtan%tf‘%fr a>s<‘e0Ients to

ob%r rﬁ%nfréélyqro%aenbome@t 8 % (iGEE)or SIMLBRE peRBSabitF fmdving
LAG, nyc tag, |y histidine, or viral surface

SUB?t%@C@ﬁn%fes%fé?ﬁfb&g il sz earyet Uish SRHEET) I NPFPAlyn high  excipient
arﬂ@@ﬁtse éh@| Ieéﬂsﬂte&héTS t UC helaﬁiveﬂyetl@m Ugm &t 0bfd pedhgabliielirgroving

Pr ot ei ns.  The en C 0s
SubATRE oF AVEANCBHABR (TS 319 JPeaR T d Froulid Raiagpos forms
ard &sophat diensodiE, i whied rb@r&Wthat\/brg( Gcﬁwd e qanoiselidpermeation

all into.the uIar co nent
enbicarsnd BPY SRORPH G Rlted e BB&rheh Yngh BEERG dosase
formsm:b axposedatb erewatddenempemturetwhm thealiqujar ot samissolid ipermeation
enp JIHAOGSRS SATRASLIL Blichly 4e | nvent it on opti onal Iy
burt %er conpr sta 0h O\ ococcal extracel lular
component bi nd| ng pr otein or a staphyl ococcal
[01t516}{’1§§%rnt 8%?&rv8t&f' theObredert %QQMloﬂcBCgfbMdbofﬁ'rtHeP%% improved
virul ence or a structur rotern
iRy B eaterosphas butoprasly Reﬁéeﬁimﬁl@ﬁweowhaﬂpwwﬁ%' liggredients
B@Qrmrdoﬁﬁéur%s? %nat‘l:en %e%re@ar%& Q)Qr\)éllr%c&ﬁﬁrﬁ&c%gta%lﬁgle materials
e The ow ng table séts out
ang| gl Bﬂo%?séf’ Anf RAUPTANG | These derendalions qee Wc'a”y useful for

acWHW%@edtlbﬁty ﬁ%l‘édfeﬂténﬂlth %n@eﬂﬁb@%ﬁ@meﬁ&lliynﬁbﬁ Qllieeﬁormal
a seqguence from aur eus and E indicates a seque

BCfSt“bntV%e ©PIPAERTS: d’l"@CM%Id@%ﬁ’onéQ‘(" @céﬁ’i“@?“@ﬁg%"d@ a bad
pefmédbiliyofA fuRMENEiIMGS td PiovideH&RiosRbler fofnaiIgtnt GRS Bty an
[ are. estrogen receptor ligands and are preferably

. Whi C(E &Sk
Imarov e bip@ilatyity-t he estrogen receptor b isoform to
nmet hods of preparing such conmpounds and to met hods for

[ glgﬂ'g ' nt of diseases related
D%I%B§§EP ge &:@’giEFE’N{’Eﬁims depressi ve di sorders,
anxi ety disorders, Al zheiner's disease, cognitive
r
[0@13@% gﬁersg?ﬂg\?%@gfg%'%§$ go cﬁr{g)‘é%ﬁg c&ltﬁ%ﬂlﬂg ta'E |e%ty&n% deifeability
imDﬂQEiﬁglt?Mb@iﬁO@e thait eambgneseadi é@a@erovenﬂjecfan@\@rlabﬁtytQiea poorly
r ; r
oo, SELE ol 88l RSP0 BB S SIS s
CO&*@W“@& watehotkie batrpqorlaﬁgwquh antive plearmaceyigal 'W@dlﬁht and at
Iedsh%nb'pi)é}ﬂ%aglﬁt\ﬁ)mm’fp?&}ﬂgﬂtsh@é?arﬁfe FRBRrHRPHRS HeRfeabM improving

natural hornone for the estrogen receptor is
supstgieeeist PHPHR @E@adaﬁ%\/%me@mey &2 Pd dMAifigb Jinf t REgMeability

|m;E-’rloO|Glg @Gbs@énc@?cbh aditrmbsablhendstideROr A WRESN De Hatig ©Fa dater
Solblquerl zation of the receptor and the dimer i turn

£arig". P o P b8 ét"?é"l”)énaecﬁf’%ta?'éﬁém%r) nemhe.vmg an

atohfigatioR/téINAIqoe MRjether Ml BWintisy stefier transcri ption

factors responsible for the transcription of DNA

downstream fromthe ERE into nRNA which is eventually
[017] #ris kadved thattiiois piiffitudti to.incAldoeaita ditjuid @ wemhsolid mhagedads,isoph as

[ h u .

sl fhdhicle o0 RRREr oo PR s R AE R0, sygpvanveotzed

notably fos and jun. Since the expression of a large

nunber of genes is regulated by the estrogen receptor

and since the estrogen receptor is expressed in many

cell types, nodul ation of the estrogen receptor

t hrough bi nding of either natural hornones or

synthetic ER |ligands can have profound effects on the

physi ol ogy and pat hophysi ol ogy of the organi sm

Hlstorlcally |t has been belleved there was onIy one.

. e o o o s
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tri hal oC 2_4al kenyl, phenyl, and 5-6 nenbered

het erocyclyl, wherein said phenyl or heterocyclyl
w@eaup3een either be unsubstituted or substituP@€DER®09/054720

above. More preferably, Rl is selected fromthe group

consi sting of ORA, N(RB)2, -C(O CMal kyl, C, 4alkyl, C2

4al kenyl , C2. 4al kynyl, phenyl, and 5-6 nenbered

het er ocycl yl, wherein said henyl or heterocyclyl

i S t ; e

gl;@%@d{a‘% @Qﬂa?&l} téfu get'alﬂlt%l'bkﬂ fé: g@?%ﬁl@g%&?%&rﬁ f)olrll’rg g?p%%ﬁlly ina
ta%?té*oéﬁgee@”@r u‘b’ﬁefn’@rﬂfw}h?écﬁ edsiyoRtiongk sqtd dopagepigem from a liquid

poBMP&ESiIE BltugQhe br'b@ud:tféﬁ(%ﬁtﬂdg\}aerela%dllﬁloﬁ@v@é‘sts%g%%%éﬁrb} BBireas et
Al %@oup ConSI stin en, cyano, nitro

REyas ety Oﬁf’!dere@(ﬂl@?}i‘ %QP'O%tH”BﬁB'IeP f”g (BRNEpigMEgPharm.
Redi 140X 0oMm) 11359- 1%5Bﬁlmlem~dere°eQ®tuo4aawéy|produ6écDbWbH:@Isdmg the

|iq@i§§cm@f% Eﬁd%@l%ﬁ%@@gﬁ%d%ﬂw M%e,\[}fﬁgjuct Sbtained by this

techNsiGgy NHx PiRCHPmiNiire or bEnENSf a-dtudléuddchEddtlition and the selected

car'r% %%5%}; '\@&Eﬁq %ﬁ'@&ﬁnﬁ@%g q<§}i§5893)i%5"2005/041929 WO

200 ©3B38d | &yd VD h20106Ci35630. kiydbwever,i hatlical dB‘a‘Wkgdk of the resulting

po§EFIP % ) O s o et B e i BN comfmkspaniy

and 5-10 nmenbered heterocyclyl wherein said phenyl,
YO oGy Gy u b i o

08t bbe B % Bl beBb B G F B85 Yopgoigals founa wat o
perpaabilityt mpie\dncealdIstangd F iMixieigt oftnermeakildy serreving subatanses can
begarrﬁBéBd&d)ﬂ% %Jafé@-s@lﬁbl%trégéﬁ e?@gfér )s/?ﬁMlﬁ@ gargﬁf 57 &m l|(x>’5l|1re olf water
SO'&HH@aP@r@?rﬁa?Y WEINgBIHTIZREAR féﬁh&m@S| W’@é'iﬁ‘?i ot F@Z'WQS techniques.
Ac§&Jth§tt@Q1ef 6r9§8n‘i nﬁemroaune F@rﬂﬁéaﬁmyn.gp%ma%h@ggﬁbe i8iffenPostably

(O -4a 3{ otlonallry subst i tuted
emeied et F’B@‘@HEC I SepRniahIG GTier B g e diomization

techﬂqbﬂa'ﬁbgé\ﬂ'l@ﬁ'lthh QA NHZg=NdhnighéF- %'\W)HY‘Ung- NIpragtcdOhiNid, Zpray-

Iayg&qq sp@&@a%&ajz iqa © }_%éiﬁ @pec%?ag%@on % armaceu |caII3C/:%20|c_:|éptable
cadiehmlgelﬁéaMﬂyhn acweohabotmuorﬁai énthuewanm@llarﬁ@lldwh or an aqueous

naCi 46}"k % g q 0 % u |SIX K) ermeabilit
EEGEYR o |%Wq“ (<) ?&?8?’8%?&2% G %“&Wl‘ BRERGIP y
lmmammglsuastdn@ Thenardve rreentiosed rcompasitdn vbesr eotnc_:@ﬂanui an active
r.heter :
unsuéb?cafﬁ{é?é@e&? t%lﬁl}béef\ ?%%ﬁg%é’ ?fﬁﬁ’#ﬁpe SR pgg‘n%bhlﬂﬂ)f a poorly
pegugabld adive phareaceuticalisarediaeint bei ng sel ected fromthe
group consisting of 0 RA, hal ogen, cyano, nitro,
Cral kyl, C2_6al kenyl, C2_6al kynyl, haloC . 6al kyl,
[0 e abpvegrenipnecerMrasition aserdina ik e Presenbingerdipe cp@grises at
Iea%ﬂ”@@ﬁ'o‘ﬂ"%%rrﬁ{aa&lh%rﬁ&&ﬁ% E@Jétarﬁgto'r it %ﬁéte@/ﬁqatfléa%f@@%eat least
roup consistin ni

25/&(;@@)9@‘;?" 3RA. ﬁﬁ/'?a%[%_’ /‘bﬁhlleﬁg Ub St 'ie?ﬂtdfécﬁ’ i ?HStf@cf)‘i‘r?rlatﬂQ?sém%
anB M QIBAPrise KBTE%4 ot &2k of a pérDebibiyimploliNgidlEdhiYd,

“NHEC(NH 2) =NH, - NH-C(O)NH 2, - N=G( - NHk CH 2CH2- NH- ) |

S C(NH2) =NH, - OORH, - CH2- CO2H, C, 6al kyl
[OZquilToél’\'aildméhNedh fﬁ)@l’rﬂéﬁbllﬁﬁmhﬂfwlng Eﬂbé‘ﬁaﬂo@(ﬁnd \ﬁabkybluble ponmer

al k 43l . 6al k
ca oy e B EL R TS mEdcPobitidioe T GaY piacen the
|no|mdmw1‘ix,ed b&tmzsyd;ucarad b!étvﬂdbnm@nbmdew hethesecy ¢ lapll 6vih eredveen 6:1
i I I het,er u b
a3 heBNERE L AR e pe ST U BARE ) el B2 B, £ gtapen 1
substituents each substituent being selected fromthe
group consisting of 0 RA, hal ogen, cyano, nitro,
G _6al kyl, C2_al kenyl, C2.eal kynyl, hal oC _6al kyl
di hal oG _ al kyl and trihal oG _6al kyl. Mre preferably,
R2 is selected fromthe group consisting of -C(OC i
_4dal kyl (especially -C(O CH3), -C(NH2)=N0H, -CO2H,
- CH2- CO2H, CMal kyl, C2.4al kenyl, C2.4al kynyl, and 5-6
nenbered heterocyclyl mhereln sald heterocyclyl ~group

R . R b . o o R o
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propenyl, butenyl, pentenyl and hexenyl. Preferred

al kenyl groups include ethenyl, 1- propenyl and 2-
w@eapasneh4 As used herein, the term "al kynyl" PEBEB2009/054720

bot h strai ght and branched chai n unsat urat ed

hydr ocar bon groups with at |east one carbon carbon

triple bond. Exanples of al kynyl groups include

et hynyl, propynyl, butynyl, pentynyl and hexynyl.

r r I OLHRS ol yay!

ang @%q 599 ﬁﬁﬁgﬁy()ﬁ{usedoﬁéfeg n@ﬁg Q%HH% %g% ?ﬁheaMMy
Imm@alﬁg Sab%@”tcaraatiéhf @qeéuiéawatﬁraolwblﬁ@owgf em A cycl oal kyI

group can be nonocyclic or bicyclic. A bicyclic group

for exanple, be fused or bridged. Exanpl es of

[O%ﬁ’@d%ﬂ inerely eo*ﬁf’ﬂwat‘iﬁ rSOlss W“ﬁtf'?‘d&%‘”éﬁ!“@]&ﬁ?‘dﬁﬂ water soluble
caﬁ%ﬁbﬂ@ﬁ%&ﬂe@ﬂ@aﬁyﬁM9ﬂ6B§Mbm fh@ﬁkv&%@@Wh@ﬁwﬁ%ahsddmedasat

R R e S S A S R

cycl oal kyl groups include bicyclo [2. 2.1] hept-2-yl.

er abl t he al k r cy C|IC
1073 2hE sERethine PReBI Ry S8 pb S FRDRE e so e matbcin
thebcaydsition according ¢o mrmminventgmos pt IeExtaﬁﬂ% wéw afr ahtepbt 85%
r C h

w/ﬁthgﬁe %1 %dg)!'?] g”é‘wt ﬁPX |e§£}d%§3/a%% L ALfe r“iéla%&g} {Wvgn& ﬁ’é‘ Potal dry
matériay &l the campeositianc The tﬁmpa tolahdry ofiatefee isrthe ggsmawg the term total dry
su&ﬁ&ﬂﬁ%%cmpﬁn Jée'ﬂ %ﬁturated Exanpl es of such

groups inc any F “and t et rahydr onapht hyl .

Speci fically, the tern1C5 I0 aryl is used hereinto

[Oi@ﬁf‘plﬂ)r%ﬁ%%&éiﬂﬁé Io%hrﬂ)gumsqm.én Esh BOus &%brr%gﬁﬁty uﬂpr%vmg
monocyclic or bicyclic aronatlcﬁgrou particularly

suptencspagel otten Hepchpy PUTACARS ias B Wrmewtnmw@@ ghbgtances

hat & &lIdoesURactiat ngbe'r'tleg”eﬁlnﬂweéé Wbt BR, foﬁﬁhlélfdnﬁ%auob&@rﬁbdlﬁds are
or iodine. Fluorine, chlorine and brom ne are

St FTRRHNSS PYSisieeably wer thAB UiE@ONS MR iR Presel invention as

theyhi:tb oat Kitled tmﬂ@véllthead)é?mbalgr@lbpt%aébwg pﬁar’ﬁf@alc@@%ﬁl ingredient,
tituent terns

AL P B oy e R oSt PR B g9E o Dlastleer

Simlarly, the term"dihal oal kyl" nmeans an aIkyI gr oup

o2 PR R SRR BURRtS #5P Bl Mok Mepugn inouce. bu
ardadtdigéad & et follavemg: olyEdgiepé glycaf prbpyles dtydol, giyoenps vegetable
oH#ﬁﬁ%H%%e hHOQQEF%H %%¢%B@FE8¥§&$¥*gpﬁéeygr%%Qthm propylene
gly@ﬂlaﬁquamlat@fdlqmprm oalydeyy! agpoyigieycapteteudieicdadid, uethetydighygd!, and
po%Q%ng&#ﬁg#ﬁg®n¥rl?@8%?%ﬁgfﬁéﬁﬂéﬁg§?%lé %%ﬁ%h%ﬁkk%&pmymem

Eg‘ré@ p&astoas olys EF G0 ehwroqenétedeﬁﬂstom @!'erC@@V&C?Pf'Oyer@aﬁ%ogol -8

eg%BncﬁJso%Hl'uﬁl ‘PJurﬁ &Qﬁt@r&%%ﬂ §u|ﬁ)¥9édlr%t69r BIPetRflerRlIAM ether,
atons wherein fromone to three of the carbon atoms

ethoxydighkcql, eB'IOQ)S'é'&P chh@oapcw@eh@f@ma@ giycol mono-di-caprylate,
prow@aee@%at |d§baﬁ§¢|a%7&@§’ar£té°"@l%ew1 og@nocaiwﬁ@n cheryI mono-di-

ol pappIo bt Aol Roes (Dt e FREQ Eemplstippic plycerides).

gly@é@umttyimrde agyc#apetaaﬂzlaiéd mlme abiglt Rriotet aoE, gipceegahonooleate,
vgpf Bte) capryRISpse tigl geoA\SEedterola °r8'§>6850
gyﬁFé( %‘P'&OAW ‘6 i‘ﬁpN ?Bﬂ H‘%X%\dﬁf 3*?6%’ JERYRI My PR
stemratésg bdliee niilt PBGe estemmtiisieih UREEGBhestesy teztitiondiaigha tocopheryl

N- oxi des. Exanpl es of nonocyclic non-aromatic

het erocyclyl groups (also referred to as nonocyclic

het erocyci oal kyl rings) include aziridinyl,

azetidinyl, pyrrolidinyl, imdazolidinyl,

pyrazol i di nyl, pi peridinyl, piperazinyl,

tetrahydrofuranyl, telrahydropyranyl, norpholinyl,

t hi onor phol i nyl and azepanyl. Exanples of bicyclic

het er ocycl yl groups in which one of the rings is

non- aromati c i nclude di hydrobenzofuranyl, indanyl,

i ndol i nyl, isoindolinyl tetrahydr0|squ|noI|nyI

o o o _[
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phosphate, starch, magnesi um stearate, cal cium
sul fate, sorbitol, glucose and/or |actose and/or
wo@bdvensoeed pi ent s, binders, extenders, disintegpPEIEB2009/054720
di luents and |ubricants such as those known in the
art. Suitable binders include starch, gelatin, natural
sugars such as glucose or beta-lactose, corn
sweet eners, natural and synghetl c gums such as acaci a,
r d ipa kA1
pogﬁﬁglﬁﬁ@%*‘bgﬁ e1 (%fé ?sﬁ’tfa’n%\kl\egxlgsécgdﬁt abQ?MEﬁBM 6flordl! SxBrption
@efﬁ@grb@tl@ﬁé q 'ﬁtﬂfQ}@éhW@anlfWﬁe{ ation starch,
rret hyI cellul ose, agar, bentonite, xanthan gum and t he
ke. The conmpounds of formula (1) can al so be
[O?él% Prejesfes PeRIEshYl MR Ve sHbgianges Fcerfdiag i A prrRsenHRENGen
ard éClgha t@@d’ﬁh@fﬁbd&l%th)ﬂéhe ddofiedod atichiate (VRETPPESS @8 G-32

S LAy RE 2 Y PR A Rt LR R S
8OD¢)I)O§I9ce‘ryIrmﬁﬂo_azﬁprwgtet(b@ pa@aelmmcmrm&u@;zk(ewl munblli-tasate,
ol RP eI Ertrl TP BraHaPod™ o) Baiecoy-8 bSefiaeS i 05

pofyoxyethydenie @stersraiy Zawdmxgstearm anid) Ineediune clegint triglycerfaiesnt s

PR TER PRSP RS R B DR SR

maceogai-ti> hytroysteasadh esiopyles@caksohgeaposate (. g@dtpryol@ 90 or

R SR e Rt o e Pk Mepe

glyapHypendlapsate de el Ly&mglx(c@%% orGa‘:Wfqgé@pl )-agents to
control release such as polyacrylic copolyner (e.g.
Car bopol 934). Lubricants, glidants, flavors, coloring
[0284 &ves nagiel Pe¢fased i”z@nesfrW%k 9b teePrggersdnyestion aee the specific

peFrﬁéHbin%atm&Bw@@ubléét&ncebLLbelré-‘s@r@ SSHISBd HS tlbeéﬁprm}I@ag@M C8,
forms I ncl ud um ol eat e, sodi um st ea

CapieyRe 8Pt ‘é'%aéa?aﬁ TPGR dPaNFRS AGA e, Cf%‘aP*ﬂﬁf@aEEt dpeen® 80,
Migipsleusn L ht aprydite gmhd:adaﬁl@) Id KEMCFoBbafza® aGmLau%bwa@@ogo and
orm the oral drug conponents can be
LaH@ﬂ&F‘ﬂ@(ﬂ%{t h any oral, non-toxic, pharmaceutically
acceptable inert carrier such as et hanol gl ycerol,
nd th the sent
043 ke BAReAR of U5 e A AATEEL et it Boflafifyifans that te
comppsitmmendalsi a/tee/ flayisg etable muckr abers hedted abdveaheimedting point
vesi S, S Itila r
of (B8, FeE ool ARy DioRIRlg QUpERic 7 pRell os oy PR e
thqmmgstshleIcpmpdstlorrlremamsrﬁafreﬁ flawjngostalslp lwawd@iwhﬂmmaate@l 5°C, 10°C,
pPAO t h
et Lo ol Do 1 serple IR ARHAE kot B the frain permeabily
'mﬁQV'é%tSéP%iﬁ”%dﬁphleﬂm@!@l Wﬁm'ﬁ J&@Saqh@@hbastoa@mﬂeryl polyethylene

gly28iM0BE YEHSatS) HRk al Reltiny S&ﬁt'&GG@L drence: E’Qét%nnﬁﬁtenal Safety
cont ai n anti-oxi dants, fers, bacteriostats and

Dag) Phieef Witi e APFErIie Craded. A peren skilehin b @snveuldessumebat if

vitam@oe phcshe thé‘ﬁﬁ"rd@@mb@rﬁérﬁ'dﬁrﬁ coraphitRA URRRIRINE the present
non- aﬂueous sterile ensi ﬂ?s |

which ma | ude
Vg0 s e apiieR WAk SRR iatiF ARy PRGN resTinghdhen exposed o a
terhigratuteafiat oS ersByC ier mstes@m@?@ Howevdr] if thesSataan n E TPGS is used

as\g}'lpgrré?adtgﬂg ﬁﬁg&.@%é‘ rfﬁng% inf ﬁ%&rﬁ?ﬁg@%ﬁpﬁg@% QS RaMhmin
E '(FP@S Eherhbesield)l incaawdiet-sanble ecatrix matgriaimity & iheltiagploint above B6°C,
rrier, f Le N .

the sulﬁrﬁg}e%rwqeeﬁ wgf;tfotgh& nr#{aiédicg?&e 'ﬁﬁo?’?vlér §r%hél8§y 854 flowability.

Ext enpor aneous i njection solutions and suspensi ons nay

be prepared fromsterile powlders, granules and tablets

of the kind previously described. Exenplary

conpositions for parenteral admnistration include

i njectabl e solutions or suspensions which can contai n,

for exanple, suitable non-toxic, parenterally

acceptabl e diluents or solvents, such as mannitol,
1 3 but anedl oI vvater Ri nger's sol uti on, an |soton| c
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General Method 2 as shown in the reaction schene above

was used for the synthesis of Exanple 6. General
wo/kdobash284 a) Aryliodi de, Potassium phosphate, PCT/EP2009/054720

N, N - di net hyl et hyl enedi ami n, Cul, Tol uene; (b)

Chl or osul phonyl isocyanate, 1,2-dichloorethane, THF;

(c) Phosphorus oxychloride; (d) t-BuLi,

1, 2-di bronot etrachl oroet hang, THF, (e) BF3SMe2, DCM

| 0

It r\%gtéﬁﬁgée él\é?;té“%eglo% ’%Pwes.%é eg heex'bs%‘h‘s t0212 Fé%ﬁ@s gb%%o C
abovqﬂhp|meétmmr\tehtha|pe@reqa@lhty§m@fovméubﬁamﬁ dual steps of

the gener al nmethod applicable for the synthesis of the

conmpounds of Exanples 212-232 and 271 are

[02(§3éST@Ie| Etganqsrt@b@(gﬁﬁtpggtlozt gom@rlswma RAMEAR) Ity gmppving substance

enfB@G@éc&in Mebedoldbia)carrier accordlng to the present invention can be used to

| t hi o soi_ndol i
imagats Travbion RimbIET 450 BotD Betinad . ebih Ba g hcah helagiont by
mlﬁk‘\ﬂﬁsald'li}@rmdétaﬂe Ib’bmpa@ﬁcmbmmza)pm@m dgranfid; a ()ebet NBS;crdBNEeres
Mehod 4 85 shown i the Teactian schems aboxe
COWBQS'E%éa' f RO h"ee ’Q%‘t f &SI B?a @?8%‘3108 INgIegiehE 8" Y FPPIvIng a
coafifg-cbviprisirg Isbldeb(qsretostaibletcm)knpdeltlm bis addbléthoere orda giadula) a pellet

n 0 i r.t
or a8l SPoBSIF Al o JA0n R0k bR ahBealiiS porpggrt e
theztmdstwe chrpogitien desit carbee a nom:r’putemaﬁalﬁo 195 f@uiated into a
or§RRELBeIdVEd M 5 fRRARbAbelEL hod & as shown in the
reaction schene above'i's also potentially applicable
for synthesising the conpounds of the invention. An

[Oz%?ﬁfh‘épﬁr’e%rﬁ |§véh‘f @NQH%@FGY |a|sBdl%ia$esCQ}“ dpmmggglﬁbé]e&mposmon

froman N-arylindole via fornylation as shown in step

copglising gt least v diferapt RBRges. Whergainyhe diskplagsetqd Lerprises an active

phé@@é‘cbh%l inhRuleAVBFmiMtet 86 hipaRd&f a hRRur! dpBNd e Mickdyphere or
I%dr oxyl| am ne hydr ochl or| de and subsequent el i m nation

ekt &t ESCORARIIESE P aLYHISER d H‘e&”ﬂ%isalz'%)so"drwempos't'on as
deé@lgb@\&'w]@e Exlawtge@n lsblhhta%tlﬁolﬂg)lﬁellrmb_eeu(;lﬁlwaﬁ%rb@lﬁntgl&Wét_@{ doluble

- Brono-] - ydr oxy-phenyl ) - i ndol e-3-carbonitrile
s“%%?'jcegg’h@ﬂgbfla(p&f %avqn oani sol e, Potassi um phosphat e,

N, N - di net hyl et hyl enedi am ne, Cul, Tol uene; (b)

-Buli . 1, 2-di hronotetrachl proet hane, THF:  (c) BBr3
04 e i efipt o Pl ed HRBNRAET AR SyP Sigilen B tt a
les@t dnegramoads subsfnos [Fhadleble 4n 80 ég 30 grams of water, or in 1 to 10

I c r
orhdlr S ELUHAAEGLATaBP el 28R AR e o vy
solyhle agoerding tathe defintien ef theaEuropearn Bharmﬁd@eia@ﬁht nospher e

at 110 OC over night. The reaction m xture was cool ed
tort, filtered and eva?orat ed in vacuo. The crude
[033d Haerdingvdes thediteraiuesd(Rawtia iet plo Natigp g viewsdia kscorrpae08, 7,

255405'-)0\/@& B8Ry b @rrﬁ)&%%econ%cﬁlﬂdé @CS class Ill) have a permeablllty when
- (4- Met hoxy- pheny )-1 Hindol e-3-carbonitrile

tesic o otars 11 APge FHEAAIO G5 JPERT D 5740 ey/ser, Theglore, in the
fraMBWotk WRtheapk@eshtdn@mtivh Saep@d?dpénlh@almltiﬂrh'éaﬁlsV‘@%eﬁﬁédH I®d when

tosiSthin i S SR B RSEe R et et #18f Rigemagsylics 2099 262

35t4a¢ ofeialto@r Waver sanroxei®chosecd hours while slowly

rm n or and the uench addi tion

in B of e bfReit iR He & DB L Bl RaTEr Tseipabiiy when
tegidrhineBacne? eelsleparaat@dingnal XirhEe @t ganf equah&s er wasr than 0.5x10°
cst' &C: Cafg%]g’gln qu]al tﬁ%ﬁ"ﬁ)we-lrl'theaﬁg%gﬁ %ﬁfgg& &t e%’%rto Li‘rcgwer"?hjano{]x107

Step (c):

2- Brono- 1| - (4- met hoxy- phenyl ) -1 H i ndol e-3-carbonitrile

was di ssolved in dry DCM and cooled to O OC. 5 eq BBr3

( 1.0 Msolution in hexane) was added and the m xture

was stirred over night. Still at 0 OC, the reaction

was quenched with the addition of MeOH The m xture

was diluted with H20O and the phases were partitioned.

The orgam c phase was concentrat ed and the crude
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2H), 7.40-7.37 (m 3H), 7.28 (m IH), 7.24 (m |H),

7.10 (m 2H), 7.00 (m IH, 6.73 (m 2H) and 1.88 (s,
wakookExenpl e 10 PCT/EP2009/054720

| - (4- Hydr oxy- phenyl ) - 2- phenyl - | Hi ndol e- 3-car boxyl ic

acid amde (ElIO Schene 9

| - (4- Hydr oxy- phenyl) -2-phenyl - H i ndol e- 3-carbonitrile

(Exanple 46, 10 ng, 0.03 nmmp) was dissolved in 1m of

) :

ol 5 Satoale Bt Rt RNl o B0 187 Q07 f S ower
thafe42°edand evert layer doar 1A7ogthen TaEnwgtrd (yitBoyladsing: pdpermedpility
imPoliRg bibdirceand Et CAc was added. The phases were

separated and the organic solvents were evapor at ed.
The crude product was purified by reversed phase

[032) &R basrwserinBhiie betivei prarrhdutiddl Irgredintl & bd=SobEssBl according

to %an 'égrggfe %qwdl |spé-| -sc!}_PdA%):I'EI ﬁ{'ﬂom};%?? %g??ygffallicﬁ]
7.

24-7.18 (m 2H), 7.12 (m 2H), 7.07 (m IH and

[03?%)8@5- ek TER g1 oBRARb 2 Beyrpesteet Aapasdpe) o syt
prasepplienphgralakk iticdig| aetids agert axidndatiard denofén FrpmSartadgesict Oanti-
arrbjgtﬁgﬁqsrya =h29€ ntlﬁésﬁrg%g?é’e ts, i ?hc’tfl!)g hz{};gﬁ{;sxyanthhelmlln hl(fs anti-
mfhdmhaéoryaagcatsb@rm-\tmai bger(tﬁmhp‘begtﬁ&r)& dr@i-degressants, anti-diabetics,

B e
hypgriengive agastscarti-@dlatiglsr anti-gigraine 9¢iits. nantignkreatNc agents, anti-
neQﬁIQ&fcpégteﬂfs' hti- Bbéslit?_'ra?gntgf EntPRekissEFCi Rt Anfi-BMRES8Magents,
hase prep arati ve prop rlatefractlons wer e
an ﬁﬁﬁ‘?'ﬁed %@ﬂtsevaﬁav -Stssles. andaﬂxﬂ%\ﬁ*ﬁ;f [ eEIEtﬁxb'OPFFrRINR Ayrpotics,
|m||n%(5\§ pl%@éérﬁél\//li_ﬁ\élﬁolgﬁfcgr bR rﬁlﬂ @é@ M | SRl Gnd EsltAonists,
n

M H) ; (acet one- d6,

cag@yémgplc qge:([lzﬁ gelhgjh@gon bltog gcgtltg)s&m@%cyio#we receptor activity
moﬂu%rg Huréties, ddstrointddimédl geh®) Rshmire. HbreePtdr (dhtagonists,
ker Fe@o ciéegijxqi&g%g%ms’, mzljs%lg r%?a’xar%r's_!) ’nitrgfe(s)Oangjsc’)thgrkghti-anginal
agps, (r&n&t@bwﬁnhsdstﬁn&oagfhd, ofioidlahalge$ids, sy dativxy, -sek @oyhgneb and
3-yl]-carbamc acid tert-butyl ester (E12)

St'TUIlfaggAm no- 2- (3, 5-di net hyl i soxazol -4-yl)-I Hindol -1 -yl
) phenol (E13) Scherme 1 1 (a) Di phenyl phosphoryl azi de,

B R IED R Al (A e
(Zﬁd@lf@XS H&‘@WQFY'@“@Q)D@QM@WV'@”&)@ 4cﬂXphléWiqy9hm‘;§)l‘ibﬁl@b-
ny?&h.ﬂ@] 2(§435 t@fﬂz) gb?% g% @F—lhlyﬂ)erégiébﬁwe(ﬂaéet%q)ama Ng 442 dues )1

INn MmcCrowave reactor
ﬂU(erHobTb'phAﬂl"]e‘f ylssEpiyi. 3-difgdigr ht-indel wbawnw@mwetﬁ@xy}-
beh£IELSE d4{f[n@%912@tcﬁw@t1 1[{264 ldFﬁuQro[Aﬁ)m&%y@muédfa@l}ﬂmdol-

wer e comnbi ned evapo ﬁ
2- )[I]Qarpgnyg]_amlq%pﬁ?yl]b@a;@d@@petlc aC|d and the Ilke
4-yl)-1-(4- hydr oxy- phenyl) -1 Hindol -3-yl]-carbamc
i tert-but ester (E12) ES/ I\/IS m z: 420. F%
08 63 95490 e RRRE] ot ooNesg Figiopmenbud  be
phhdﬁ)aceﬁhc&ﬁiy dcckptabl TBda-l}JharﬁwaQéut(chy addeptaBle ZArr(es sh@M) preferably
becgpﬁe”bffﬁ 3H) and 1.44 (s, 9H). Step (b): At rt,

- 2- (alkﬁlcelllutrrsteh,ydublsexmatﬂy’roéHqM)s)e;I - (4- hydr oxyphenyl ) -1 Hi
ndol - 3-yl carbamate was di ssolved in DCM and treated
with catal ytic amount of TFA until the reaction was
conplete. The m xture was concentrated in vacuo and
co-evaporated with MeOH.

4- (3- Am no- 2- (3, 5-di met hyl i soxazol -

4-yl)-1Hindol-I-yl)phenol (El 3) was identified wth

LCMs and purity determ ned by anal ytical HPLC. ES/ M5

mz: 320.2 (MtH) and 3 8.2 (MH). Exanple 14

(Z) 2-(3,5-D net hyli soxazol -4-yl)-7-fluoro-N -hydroxy-
(4 hydr oxyphenyl ) I H-| ndol e-3- carboxim dam de

-~ AR A -~ 1
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IMHC and Et OAc were added and the phases were
separated. The organi c phase was concentrated. Step

W@ 2009/130204 PCT/EP2009/054720
4- (1 -(4- Met hoxyphenyl ) -3- (et hyl sul fonyl)-1Hindol-2-y
l')-3,5-di nethyli soxazole was dissolved in 2 nml of dry
DCM and cooled to -78C under nitrogen. BBr3 (31 nml,
O 33 mmol ) was added and thg tenperature was all owed

2 e

the p rg%%aik y\%-élrldrl&;s?gpftf]llrjcé{]\/\gg E}{yﬂﬂ{}grpéfé]%|g¥&§té | gn o%% rﬁ/i’t‘ellulose
sol hedrexypremyiceldesecans wdroxpityleslie@sey preparati ve HPLC

- to H&&Bk)ﬁéﬂ(g alk IceIIquses such as _hydroxyethyl methylcellulose and
| -1 soxazol - 4-yl ) -3-net hanesul fonyl -1 n

doI hvéfg)mpﬂtﬂr&w& thylcgllyosss yi el d. " ES/ MB mi z: 383. 11
- ( MtehirboRiky3liddel!) such HAWERboRG RS tANIEIdRse;500MHz) © 8. 12

m , 1.39-7.34 (m_2H), 7.25-7.19 (m 3H), 6.98 ,
gm akEg QG%Z (§?'t%(H)?f 2%@%&%“%‘?&)"“'&%‘%2. Gggfts,a%H).SOd'“m
Exaﬁaibexﬁﬂethylcellglose . ; . -
2 soxazpl - 4- -1 -(4- roxyphenyl) -
1 P S osR R o5 ko himatide USHRIR T )5
(a) cﬁrbb‘k;raﬂarh:embmemtersam d, TFA, (b) NBS, DWMF;, (c)
) ta' .2,2- trifluoroacetic anhydride, THF; (d)
BBr% Step (a):
- 4- (Ipthmesrmuhbnypbrttwylc)arbsxs(m@hhymvlhp@)tine|+| ndol -2-yl)-3
) 5 ghrﬂFHQrYJate%oé‘t%OJs%h%J% |nter medi at e product of step
romthe synthesis o nple 21, 140 ny, O0.38
- rrrmlpplymh@qﬁ?ér%@btaé I@t@m@%d ai&ﬁau metal 2gd AEMopiupysatgirereof,
_ wer eagliiedato g%la@on%fnnaﬁé fi} a@%é?ﬂ?eédeFaé&‘ duimi Blabid#® guar
mxture was stirred as a slurry at undér an
at meYPAepRd WA GUSYBR over night. 2M NaOH and Et Ac

- wer 90@g¢qﬁ@@mgnaeh@m§%rwre separated. The sol vents
wer e evaporated and the resjdue was purified by flash

- chr BRYMEEREHI AU #KdPe a7k BeraeT ihaégf'aé‘? ERARYNtesS;

- pr Obbl‘giﬁnylalcohol

th he -yl)-3,5- t
B b R S
- NB|Sp()I59|kYI”§ne ki3, mohla)s plf]m@th&ﬁdedlxiﬂe agld pgt@ﬂlnedylérﬂi)@de and
uti on tho | NAdO
50, BobSadts o abyeie R SR BRI 909053 o) in s
Thel weter MbleTherrEenpe’rcmmattye solablealn ommd ato raver remperRure  but

soﬁtgﬁimes'? rméxe‘r B%pfﬁgﬁg v?hénr &ﬁﬁiac?ed de ters% rﬂ%ﬁér t%er%?e and

evapor at e wat er- Wer e al

disgelves tai@lyr winend theAfemperatwrg jo ragcicesecofo taom mQﬁeattJ@ Thegfore
rﬁﬁ%rt “@Sa FPMJ'(thFe' e&nthr.nélaawte? %ghget aﬂﬁaphré Mixtdte can be a

ept ane Et QCAc 1 to provid

dlspelﬁlqti‘etfﬁ@,@ﬂkﬁﬁ'enyl )-1 Hindol - yI ) -
3, 5- d| nmet hyl i soxazole in 98%yvyield. ES/M5 nfz: 365. 14
§ 363.30 (MH. Step (c): n-BuLi (10 m, 0.03

[0 9” W%%@dp‘t'lﬁn%’sc‘@@%oar? Pregescessealy i afsepteble and have

apﬂrobﬁatbfpﬁ d- cr(eﬁ’fmcal propertles as defined hereinbefore are equally suited as a

0 doI di net hyl i soxazol e
Car'fbmrtﬁev B@S@% f?ﬁtﬂr St bioahSmRES oS ni Lr o

After mn, 2 trrquoroacetlc anhydride (7 m,

[O%metfae%ts %O'Lt %pﬂwtfa@ée St w‘w‘@%ﬁu'ﬂre@ﬁﬁpw Said

HHN&IH@GEaraB duiSbhiedeoxgpideyg ,antl meethdraysrsupsetd aesiap drvedteesoluble.

HFﬁW%i éta( hﬁve?hr}}&ﬁyq/(ﬁg%ngg %\Po%ﬁf%{ ?rij frlo%t gl?ouqq98 to about 2.5 and a

-(4- nethoxyphenyl)-lktlndol 3-yl)-2,2,2-trifl uoroethan
one was dissolved in dry DCM and the m xture was
cool ed on an ice-bath under an atnosphere of nitrogen.
BBr (17 m, 0.1 mmol) was added and the tenperature
was allowed to warmto RT and the m xture was stirred
over night. Water, DCM and sone di oxane were added,
t he phases were separated and the solvents were
evaporated The resldue was passed through a short

o~ N o o - s
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co-evaporated with DCM and Et OAc. The resi due was
subjected to reversed phase preparative HPLC.
w@\p@wapgniat e fracti ons were conbi ned and evapopPErt/8e2009/054720
and identified by 1H NVR ES/ M5 nfz: 363.19 (MtH),
362.18 (MH); 1H NWR (acetone-d , 500MHz): 7.65 (m
IH, 7.22-7.09 (m 5H), 6.93 (m 2H), 2.25 (s, 3H) and
1.94 (s, 3H). Exanples 31 apd 32
hy rb?)%)'ré;%ﬁl ﬁﬁ&%l{@lﬁk{%%ié@%@ﬁp b8ty b5 3o LAHoRE ¥ AlP b AR R ater

pheno

solmble3MH IOy sieipe of Sy Betution. lers o the- aKpEacsxYsMRayaf ynatiy jether
2 i r J .

ool Y SRR 1 0 8 B B STy o

sulp@} @erp% %’thq\@m@e (ngav)b’er ehats'est @b p(ogyl_ene oxide which have

redbtdd With- Medrh axmpdregivéose! thit ilothe 2calluloss . Moktie! Mybiosx@ropyl

medieubie S pe Bl e SpBHRdNoinedtn BefroiPle o ana 1. -

eq ammoni um t hi ocyanate was added. 3 eq Manganese
acet ate was then,added and the reacti on was
1048 b oSSR A Bt LR et S TadR i SLL S S g ptner
auritiarly iheateriags. onthé lcases bicangtthrfnaCdutical ee onppsifionthede dlndiary materials

s e ARSI oD} SRR AR 8 Wioams
birnplarst fitsre idet-inders, hebricafardigintpiraten aids andisha@benihatmaceutically
ol BB s 7108955 HAS HEBLBR R1RADEGHE, horis coes
nohineldeig sionificand @meunt afivelatile ergansyosnigy k’QlaB'E@.fqaﬂic(W’ES are
deﬁﬁ&pas(&g;énﬂ BV PRMG Plagth BResbG: nker FiaRI0SRE AR HiPat 25°C. A
~denet hyl'ati on usi ng gBrB according to the Pr ocess .
sighidisantidnraynt is a5y Fpoynt Yigher theansh v/ Rrefegalithe auxiliary materials
coftalnledsdihan @i.mhblﬁ{ilb%%@?@ém\f’emﬁ, mode bF&fé}ﬁmr@théﬁbB%ﬁ ®nore
E31). ES/MS niz: 362.1 H), 360.18

| -1yl) phenol % 4(§X
prqf@naﬁb/;'e%ﬁmwa caanRst ArsTerap loss fhand. g Wiy | H)
7.43-7.37 (m 2H), 7.31 (m IH, 7.26 (m 2H), 6.98
2.34 (s, 3H and 2.03 (s, 3H). Step (c):
P#E(Af%%%o@ Di net hyl i soxazol -4-yl)-3-thi ocyanat o-| Hi ndo
| -1-yl)phenol was dissolved in DMSO and 10 eq 2 M

| amine/ - stock sol ut i _added.
I e A

thedpreparetionwitan dddeédusisopitien, uiueais roicelga solitomed aghi¢ceis emulsion,

[ [ri m.p. T ' r il Yyt e .
R L
subarecefaliawedi yrredryinarsgemiocenitesisthe wice!les; sgpnrsiere dniergemulsion or
nafbMBSSn 1l ¥ AEHO-MNbIS WUBE Ifh LBrRYT khdrC k! Qrbh%ﬂraceutically

reverse phase preparative HPLC to provide the title
aceqPRIRIeRITIer.

2-(3,5-dinethylisoxazol -4-yl)-1-(4-hydroxyphenyl)-I| Hi

ndol - 3-yl N - hydroxycar bam m dot hi oate (E32). ES/ M5
(049 b a fr éaSP?Ct( twH)V,enmtefée%tmamcefmme?%ﬂf@t%d de,
théﬁhg&‘g%l)ai h8mn¥e (fJap&sinSositibhths dSscfiBed Bs®@dcsmprisidy, 7. 80

- CAH, 7.29 - 7.24 (m 3H), 7.18 (d, 2H), ,
6.95 (3, %{%@_qflspgp@g@t ?,agtzq—’be, p%m%%b"(% !”g%‘?-b'r,‘gmf%ﬁance n
(s, 3H) Mmur@ forrd3 mixture;

4- (3-henzyl - 2- phenyl - | Hi ndol -1 -yl enpl (E33) Schene .
S0(a) Bonisa iR yaRY squsle M hBRERN gtk ARG in
St ep (a) a) & aniditigur sluion b whtel Bé\ulsia thaBOnfornkih@ SiaktriahinQveler to
m dry a [OQ. W se over 5 mn. to a

m xt ur eD(jﬁM 'ﬁ@%%&qgﬂe@m 8

| - (4- met hoxyphenyl ) - 2-phenyl -1 H i ndol e (synt hesi sed

from 2-phenylindole by an arylation process as

described in J. Og.Chem 2001, 66 (23), 7729-7737)

and 19m benzal dehyde in 1m dry DCM at QOC under
nitrogen. The m xture was allowed to reach roomtenp

over night after which the m xture was cooled to 00C

and 160 m Et3SiH and 38 ml TFA dissolved in 1m

CH2A 2 was added. The m xture was stirred for 40 mn

LY ] 1. 7~ 1 A NN\ r 1
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Step (a): A mxture of DME/ dioxane (1:1) was degassed

by freeze-punp-thaw three tines and then put under an
wae@ons@vsrosphere. 10 ng of PCT/EP2009/054720

4- (3-brono- | - (4-met hoxyphenyl) -1 Hindol - 2-yl ) -3, 5-

di met hyl i soxazol e (the internedi ate product of step

(b) fromthe synthesis of Exanple 22), 6.1ng phenyl

boronic acid, 2.9 ng Pd(PPhyg3)4, 2 1 ng potassium

car bongt I Hondl BuidF R o e hnixt
o g SRRty Sl B B, By
DVE/ wat ePbigipedtin @hosadanul ated to the mi crowave

vi al . fharyfgthé Ve DLRRATSESr By freeze- punp-thaw

twice and 'then flushed with argon. The m xture was
heated to 150C/15 min. in a Biotage Initiator mcro

[omvlﬁ H\igither TAXPe il st |WeﬁﬁmeeIM!@§ tBI 4 tpsRes f@l ;br@pmmgby solid
ation and . filtrati on th qﬁprgl_ﬁqa short si

thegfGelop EIRAARYACoplA FIRESSIBR SRV orarBF ag Y lowing
stepbt CAc/ heptane; 1:9 to 2:8) gave 22.2 ny as a mxture

f deb d
Sra T AHREMED € okt S5 e, AREr P PEAE eRitEi pter o
to LCI\/B fofinea sobrtipounds separated well on HPLC but only

|02et f]e o§$ I\ﬂT or Jg?er%;ﬁéjda? elrgg{n(?n;et X rm@ht?)ﬁfp&yﬂh@%ﬁ&té’nce in

title cotheosgimlommtepne@pm edoif adrhmg_d,a (sblution or dispersion of the at
- (4- et h%)égtplaﬁ@yde}méabllﬂ E?H% ovmgHéuH%Q{ﬁce%ny\k/gte?”t%‘rihe solution
di met hyl i soxazol'e via a cesS anaol ogous to at

descri be@btpifedtieg);(c) of Exanple 1. ES/MS mfz: 381.2
(MtH) ;¢ Bbtw}@l)( Q&)‘ﬁ{gg&ﬁa &E}noré%wﬁgaal auxﬂ?é?’\i(ﬁﬂé‘teria@to the mixture
7. 43- 7 37 30-7

6.96 (m OQtPf[‘edlngbor(@ art) and 1 77 (s 3H) . E_xan'pl e 43

4- (3- cdyl er dné idardioBRirtdglih pexagol -4-yl) -1 Hindol -1 -y

| ) phenol (E43) Schenme 38 (a) SO2CI 2, DCM (b) BF3Me2S,
DCM Step (a): To a solution of

[04%] (The (HermettaprsydohoYition bbtaingd dda Preyrhethaddmdicatet b 62n be

zole (the inter iate rod ct ,of ste a) fromthe ,
ruri5hy WatisBo0 O ol e 205398775 i 151 G5 ARBINUre A aactive
phacieeduticabing@dievit ﬁﬁﬂﬁhﬂlyw@daﬁahﬂy be formulatedastost powded granules,
eftt fror%. 10.5 hr.SThe sol ution was concentrated to give a
P eerﬁae BF(?BU%F,' whi ch was used directly in the next

step Step (b): The title conmpound was prepared from
h I
045) e ST LR H e i s (60 MResE o prppiaftio o soiid
phameumucqnﬁp@eﬁpbrep%ng ESAMBsollble astw phafrBageutical ingredient

hali Ng'ébbad %érznezab‘h?ﬁa% d'%esgrl\ﬂ'e'd)abgw ?'MBr i %%QQ&%\%M% st%p

(m 4|.q) digsalving { dggprsng \%er(eglubiq_matrg_( fg@l@%ma@ﬂ?l @Hﬂater to
1.77 (s, fopk)a meekaarpl e 44

2- (3, 5-di net hyI | soxazol - 4-yl)-1-(4-hydroxyphen -I H i
ndol e-bi- g@ﬁqlwﬂ%nprdéﬂs(permg Yigg hahdeay 08§ P%@i?@g"' yDétproving
(b) 1. Se&dstande in NeZoluliBbbtain€d irBdYREding BE@YRIIBR of dikpersion

To a soI ion
4- (1 - E*}‘?o%/[ﬁﬁ‘éhﬁ?'i“i PEMPaRYly ImRrpying SuBstgnsiaihymaies dg the
azol e (thﬂtmretoefa‘r@du atag; product of step (a) fromthe

th f le 22, 7.5 . 0.024mmol ) ||
ruded 3. 80 @hali, e o ior8 0™ A AR Rl he Fcure

stirred abtainedfiom ot bp.andhe sol uti on was concentrat ed
to give a raw product, which was used in the follow ng
step. Step (b): To a solution of the raw product from
step (a) in DCM was added 0.5 nL SOC 2 and the m xture
was stirred at 700C for 15 min. The solution was
concentrated and 2 nL saturated NH3 in MeOH was added
and the m xture was stirred overnight. The sol ution
was concentrated to give a raw product, which was used
directly in the next step. Step (c): The title
conmpound was prepared fromthe raw product of step (b)
u3| ng the _process as descrl bed |n Exan'pl e 23 ES/I\/S

NN PN e s
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ES/MS mfz: 320.3 (pos. M+ H), 318.1 (neg. M- H); 1H
NVR (acet one-d6, 500MHz): 7.43 (m IH), 7.31 (m 2H),

wOo 2091604 1 H), 7.09-7.06 (m 3H), 6.93 (m | H PCBERD09/054720
(m 2H), 3.00 (s, 3H, 1.45 (m 2H), 1.20 (m 2H) and
0.83 (t, 3H, J=7.4Hz). E 70
| - (4- Hydr oxy-phenyl)-2-((2)-1-nethyl-propenyl)-I1Hindo
|l e-3-carbonitrile R= (Z)-l44methyl -propenyl ES/ M5

m z: 9 %8§,H§§ne gbré'%btalaéfzuﬂrdér'}gz %)'\(h ’the"&)rm ofh hllgﬁnl_é)stable

(aceto
7.22 (m ccpqq)ﬁg quqgg)n(qrprugwartlcgesggf pqqq)/ pey_mq@e( mPl. 3¢ onto

and 1. 664ots, PEllets, Franbiles or capsules containing the poorly permeable API.
1- (4- Hydr oxy- phenyl’) - 2-1 m dazol -
-yl -1 Hindol e-3-carbonitrile R = imdazol -1-yl ES/ M
(044 2h BQdrtnkr (4298ct, Met indentio?d %eldte 160 pPrbcekh ;of 1MbARIng a solid
ph%rlrﬂaceb,trl]cgbgo%p@@%epnco%pﬁlsmgﬁ y% e17 SQELIFﬁ]ctl\@l_qjha?'rﬁa%lziqjﬁmgredlent
habihty a bad @6rnfedtilityl 43, dedefibed, abbvéd dopnpasidg he9owng ddfs: E

72 . . . . I . .
| - (4- §)dPERY)YphERgERersing At Bagh Qs R BPeRilly improying, gypsiange in
- car boni tvater & Brrra[nhixtdred] tri azol -1 -yl ES/M5 nf z: 302. 3

(588§/HZ d@gg)\gn%&gte?ﬁélf}ﬁgh% fom)nw;@n te!;\'ygﬁ(ﬂ?ecr%&%ogtgrned in
7.49-7. 48) ¢rmaddi)a sofut®s-of waer ehublg Hyatranfdrn@ng Snatarial RMyater to

E 73
2- (3, 5. PRIVIC BRI ) - -4y owy- phenyl )1 14
p:]

[ ndoI €C) 30Rtigna mg|@e|:@r:more addltlonal auxiliary materials to the mixture

3, 5-di rreggt\élnegyﬁ%/?g,og éndyl ES/M5S mfz: 329.3(pos. M+
H)y, 327.4 (ne H NVR (acet one-d6, 500MHz

7.81 (M sprpymg 1;he4rgu(tprngt@|ﬁf>d gpger by ogg) ip ,tﬁe forgy of qtr)@;{mostable
(m 2H), c@atﬂé IéEyHr ohkd dru'é tlélés oi {'H)e pc?or@‘ e('rﬁea@é")AP@n& onto
2.12 (s, dr ox %Qz pyr az

-yl - 1Hi F?@lﬂt%Pﬁ”et%&f ‘H&'ﬁst i°Pes S-Coﬁﬁﬂ”i‘ E‘S‘PPYOSW p%@ﬁﬁﬁe API.
mz: 301.4 (pos. M+ H), 299.5 (neg. M- H);1 HNWR

[Oﬁlg’rec}cggspﬁ C()@para%,\e/hlz )tr'e prgﬁzs)sés e}esggl‘)gd] %)V6 HZ% QI 7bg %sééno
prgpaﬂéa Eroﬂact(dmnpaﬁhg ab A9Y a(pmrmézlﬂ)onaafndarﬁi:eﬁfé’nc( dd/,atdr ldoluBlslcarrier

n{ ’S'(‘ﬁ'e% %?8?'0 ﬁ&ﬁ‘if?rf 5 2 "MREARDTCH T NSUIN RS0 1R 7 A
pragess 8- prewdmmg|atpharrmad§uhca5empdsﬁlon|cmndaang a waydr s&i8bIkBctive

orPecediid! BB RoRYp Yoy o Mogecptompliti e s

for peepagipg B thermggtale pBafnpgceiigal comBBitipn 23 desgribgHpbovg, @ierein

sai@rﬁftl%h rrrﬁgc?e@tl énlngllr%'&erﬂ%gse_%ﬁ%ﬁj}( ﬁls%o;l\re'gza}wld% i, vefore/ fe total

mMixtuRg is drigq, oI e-3 -carbonitrile R = 5-nmet hyl
.pyﬁﬂ%mt.oaoviheﬁ%&év%omb% mé’{ﬂ&fo?mﬁqe%teﬁﬂl ;h vvater 8,13 3

ne(t]n acet one- 3 (m
| eﬁogglop @r dlpp@r&gn.p thgﬁgbeastpng-p_evnqulhéwpmsﬂng spbgt*,ance in
(mvdat@roﬂ 20 (m 2H), 6.93 (m 2H), 6.19 (m IH and

”'(@’ﬁf’dﬁ&%%‘ﬁ%' JUBiapINELH - pyrazol -1 -yl ) -1 Hi ndo
or k/vee&frc@‘ dactive phhenddeaticat ingtclieht ipydigsared inl thy Isolef@riMbor mixture

i) a%{fpgg %ﬁgxzeg QF aRe, ﬁ%ﬁbn}_&‘ tt}%%reg%sr rf1Eb%sadgl}’ilgé’al’(%xni%rwn'\é'?erials; and
wherein Bielanuedusd@ixtiredétgined Bhyied. 7. 27-7.23 (m 3H), 6.98

(m 2H), 6.25 (d, IH J=2.5Hz) and 2.21 (s, 3H). E 78

| - (4- Hydr oxy- phenyl ) -2-thi azol -2-yl -1 H i ndol e- 3- car bon
itrile R=thiazol-2-yl ESSM5 nfz: 318.1 (pos. M+ H),
316.1 (neg. M- H); 1H NWMR (acetone-d6, 500MHz): 7.99
(d, I'H J=3.2Hz), 7.81 (m IH), 7.76 (d, IH J=3.2Hz),
742737(m 4H) and 7.15-7.1 1 (m 3H.E 79

- (4- Hydr oxy- phenyl ) - 2- ( 2- net hoxy-t hi azol -4-yl)-1 Hind
oIe 3-carbonitrile Rl= 2-nethoxy-thiazol -4-yl ES/ M5
mz: 348.1 (pos. M+ H), 346.1 (neg. M- H); 1H NWR
(acetone d6 500l\/Hz) 7.75 (m IH, 7.37-7.31 (m 4H),

— g —
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7.73 (m IH, 7.61 (dd, IH, J=7.2, 10.6Hz), 7.41-7.35
(m 2H), 7.23 (m IH and 7.16 (dd, IH J=7.6,

wa 000gizg204 E 105 2- Brono- | - (3- chl or o- 4- hydr oxy-PCT/EP2009/054720
rhenyl)-1Hindol e-3-carbonitrile R= bromb R =
3-chl oro- 4- hydr oxy- phenyl ES/ M5 niz: 347.0, 349.1,
(pos. M+ H), 344.8, 347.2 (neg. M- H); 1H NWR
(acetone-d6, 500MHz): 7.70 {gm IH), 7.65 (d, IH,

Abil):f’hé Wal’for%ﬁloﬁ Cﬁ(qmeg%g/ app @/lngdonﬁ oFPH?e) proc7;es’§§s aegt%gé&"bbove is

phgsugﬂbﬁt@blqar(dgen@u@,sﬁq%wbemhww gw_erjh@mgltpg temperature of the

makih 'eﬂﬁ'é%:ltl@h amprQ‘rnG%Ubfsfahb@ aRd vRh ARnRinE ratio between the matrix
g | uor o- 4- hydr oxy- phenyl ES/MS mlz: 349.1, 351.2

for(rmgsma]s@nal @Dd thmp;err@eatglﬂg ngpr@w@% suRﬁtarquJls I/ﬁNMQW such as lower
th4nestet, @ven Wver BRAANDZ), even I6@ef than Lo, orlevdRwhes40fm 4H)

and 7.27 (m IH. E 107

| - (3- Fl uor o- 4- hydr oxy- phenyl ) - 2-
[047n&hy follbiving RelahpleS acasriiointented & Rrtrerpligtiyte th Avention, in more

de%l,ﬂa %oe:[é%‘?%y %r ox%xgrgﬁlg fl—?%%/wﬂ ea{giéé%%én%&gieg%ggi\wy?&rict the
scaperdf tifenvéritpn ivarywdym 2H), 7.46-7.43 (m 3H),
7.40-7.35 (m 2H), 7.31-7.26 (m 2H) and 7.14-7.07 (m
2H) E 108 1-(3 ,5-D fluoro-4-hydroxy-phenyl)-2
EﬁﬁMﬁﬂHRrﬁMBmfaﬁgb(ﬂhlhltmglf@’ﬁﬂlaﬂophmw (Rermeability

4 347. 2 M
'm&"?b”g%ﬁ%g P o LR E e de. 500N
7.77 (m IH), 7.53 (m 2H), 7.49-7.46 (m 3H),
[04@&&3rn7ul§%n(o@c§ﬁ§%leand 7.19 (m 2H). E 109 1-(3
){)drox henyl )-2 -phenyl - 1Hindol e-3
APJ. 908y Refntqable geiive B'P?éW?PeLFQCGJ 'W%‘H?'Uro 4- hydr oxy- phenyl

aHY- MEI; p(zs I\/Fg -cafsbx94- ['Pfs‘-‘(aln‘?etlgﬁé}ﬁmo}ﬂo'byhﬁwethzlﬁﬁn&ﬁm99 g/l

acet one
ox%;gthl}g}Lﬁlopeﬁtygﬂgarpanyl]pr}qlno]J-2§ %%t ahydrg-2-ox zﬂA" “?]en@zbepme 1-

acétickkidZ. 35 (m 2H), 7.29 (m IH), 7.22 (dd, 15¢i0 m=2. 5,
8.8Hz) and 7.13 (d, IH J=8.8Hz). E IIO
| - (2, 3-Difluoro-4-hydroxy-phenyl)-2-phenyl -1 H i ndol e- 3
[050¢amlmmnrtgredh@nt§{ = phenyl R =
4- r oxy- phenyl ES/ M5 nl z:
MO-DOEES'C ?%Sé)gxg H); 1H NMR (acetone- d£7 85%’8
Disod8mn bydrogdﬁ)ghoﬁ’pime(m 2H), 7.49-7.46 (m 36).p mg
CafodbB[oPfb Eynferbi 2-fropdadic daaf:m 2 and 7995 1M
Sodiuphyslr@ide: uor o- 4- hydr oxy- phenyl ) - 2- phenyl - | ¢0ingdol e- 3
Lo O H R IO, eyt Eve iz 349 Thos. M
HPMGFG: 344.8 (neg. M- H); 1H NWR (acetone déOOESTGH)I\/Hz)
Wadte9 (M IH), 7.54-7.51 (m 3H), 7.50-7.46 (m 3H),
7.43-7.37 (m 2H), 7.27 (m IH and 6.96 (dd, IH,
J=1.6, 10.7Hz).E 112
[05H9 (\/ﬁm@ba@lcf lscbtﬁﬁrﬁ'pﬂoé’bfﬂfeoér)/d iB&diyrh )hydrogBh @ﬁ@ﬁﬁhaﬁ; were dissolved

ndol e-

in hier 4o obBY B DIy b o DR By Ao dhieaio s bitar sglionand
dissolvBd. 338)4-[[{ nRy2SMarbbhxy-4LDRdRn e agaiiitdp rdEy | nEdOMiih0]-4-oxo-

2, 7.59 (dd, ..
ouféseipbBhcbonigsminGhs a5 lyayro Zx B Ehreectimg Fhreyi
acid.v2ab-dissdled in thé blufferfEatiiddol® §B1Ssolution while adding sodium hydroxide
ZNE%Iutloﬁol%e%pég rlﬁéﬁ? erk?ﬁylllﬁfznaig %v%s%re\éFe E{led (T=-80°C,p

3, 5-di fl uoro- 4 hydr oxy- phenyl ES/I\/IS nz: 353 0 (pos. M

+ H, 351.4 (neg. M- H); 1H NWR (acetone-d6, 500MHz):
7.74 (m I1H), 7.71 (dd, IH, J=I. 2, 5.0Hz), 7.54 (dd,

IH J=1.2, 3.8Hz), 7.40-7.34 (m 2H), 7.30 (m 2H),

7.25 (m IH and 7.19 (dd, IH J=3.8, 5.0Hz). E 114

| -(3,5-Di fluoro-4-hydroxy-phenyl)-2-(3,5-di met hyl -i sox
azol -4-yl)-1Hindol e-3-carbonitrile R =

3, 5-di net hyI |soxazol 4 yI R =

e~ AR AN NSNS N y
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E 139
| -(2,3-Di fluoro-4-hydroxy-phenyl)-2-thi ophen-2-yl-1Hi
wmodwmbas@ecar bonitrile R = thiophen-2-yl R = PCI/EP2009/054720
2, 3-di fl uoro- 4- hydr oxy- phenyl ES/ M5 nfz: 353.3 (pos. M
+ H), 351.4 (neg. M-H); 1H NMR (acetone-d6, 500MHz):
7.76 (m IH), 7.77 (m IH), 7.60 (mIH), 7.42-7.32 (m
3H), 7.21-7.19 (m 2H) and\&gglo(m IH).E 140
I 4 I
d%(ﬁzzméargmfl_{rldg ogés 'Srhé{gf)\gom et ﬁ%&es%e& %t&'stp'm@ udi Hé) QRIENith a
dlaganq%rt ¢ly%-5 tremoBtee Aressyp qR 08 ton (8000 psi) for 1 second. The plug was
rer%@)\%ddérfdl %ﬁ’nﬁ@d ﬂft@%b@ébénﬂfé@ nA( lea Ié\@zéﬁzzwasgfﬁlgd dith QIQ@ graMJIes
H) , (neg. MR (acet one-d6, 500MHz):
a”‘?C@ée(Im IH), 7.60 (d IH J 5.1Hz), 7.44-7.39 (m

A %dnﬁs':hog 6f 20 "/&@ mém |0H)-IPM|Z‘, Eéméﬁbrzelpb%ed b%- I%%tilﬁgjwatlel’l"&fla temperature of
=9. ) arn S, . , .
athO('maE%GﬁI GorBME ﬁ&g?wawgs%fﬁwée. @.e?tF% rI’é‘il‘%ﬁ"y POY 1SligeA gt @

hohvoaer)do)JS lstkpengioh &vad-ferateaomié sudpendfrwas left cooling and resulted in
nmet h - | H ral -2-yl R =
a °iea:5, S8'IJ M ﬁg&i‘@i‘"@ﬁmj’?m@/ MB m z: 350.3 (pos. M

348 1 (neg. M- H); 1H NWR (acetone-d6, 500MHz):

sy 5T e e ol ot AT g o
(INLAT tgmperaBire 3. B}, OGTIOBT {ehaperatite J 88°( to dbBIZY panwder where
(i
Laéra%@@ % (t:)hte %?’trﬁ? o%ﬁ]%ﬁd (Bln a P.’sl\/l?IESonr]Egnﬁ Ahc%:/a rsgl)e(: 3|ze 00 w?%ﬁlled
wnmlarﬁlmama@s@e @anI@@mgtt f [osarRiate- contaipiggy(PS H{Hr%’r $)<§arb¢<y—4-
[[3;‘9.%4@%%90 6roBylﬂﬁé’cKMa|’HM%Illzﬂoxcﬁgt)M@ydﬂp%ntyﬁ@ngngggﬂﬁm} M 5
acetone-
tetghgdroggypxor nzazepige-ragetig agd @Hg)CarIqopg@ 971 f?r,tﬁermore the
po?«b‘ér cc%}télrr%né rﬂhe l@mo&aﬂ@e%b@@dédﬂa@r’éﬁol@Qva%5a(f0@d tb hhis external
Hz) and 2.09 (s, 3H). E 143 1-(3
CapinI'%oro 4- hydr oxy- phenyl ) - 2- pyr toI 1-yl- 1Hindole-3
-carbonitrile R = pyrrol- 1-yl R =
3-fluoro-4-hydroxy-phenyl ES/MS mz: 317.9 (pos. M+
Hy, 316.3 (neg. M-H); 1H NMR (acetone-d6, 500VHz):
[058] AIELEI P) , Prépdtdtioh 3f7a (Pagp BiH)biting. fBdnulatidd yBten? Hgrmeability

|mQrﬂvmg sgb%rfnls ‘émk%éz{méfﬁll(%g)y%éyethzylﬂéne‘] 8‘) sorblt)an mnonogleezat% (t,

- Di fl uor o-4- hydroxy-phenyl)-2 -pyrrol - 1-yl -
bonitrile R = pyrrol- 1-yl R

[05;4!]_#drm%}&]$erb%ﬁﬁydroxy phenyl ES/MS mz: 336.5 (pos. M
Ingredipnts:334. 3 (neg. M-H); 1H NMR (acetone-d6, 500MHz):
T Z@%m IH), 7.46-7.40 (m 2H), 7.31 (m I g 7. 27
M . 7.02 (m 1H, 6.99 (1, 2H J=2.2He)_ gnd628

CEQH J=2.2Hz). E 145
Wéte,(z 3-Di fl uoro-4- hydr oxy- phenyl ) - 2- pr op- |4M51I»HI | Hind

ol e-3-carbonitrile R = prop-1-ynyl R =

2, 3-di fl uoro- 4- hydr oxy- phenyl ESSM5 ml z: 309.1 (pos. M
[05’5] vee®® 80 &aé ARGolvd |H)\Natér|vNIIBhéé?fD@t3a t Eé\/bkj}e offa bexmately

65|£1]) Hll’gkglégms qqq)egatﬂg% hggpe@§olu§pﬂ angsil d until a h mogeneous
dlslpel(s&rnHI/a.gdbmﬁe@- hydr oxy- phenyl ) - 2- (2- net hyl - prop-1 - enyl)

s e B i 04, B

terherdidte 29013 do obthir)a pdidsh/ivhérElul een®@BOAdME)ymostalé e(ivedded in
I : 7.36 (m 2H), 7.18-7.13 (m 2H), 7.07 (m
a'IF{%"?E%'B%”’(m IH), 5.86 (m IH. 1.98 (d, 3H J=I.
3Hz) and 1.91 (d, 3H, J=I .4Hz). E 147 1-(2,3
- Di f 1 uor o- 4- hydr oxy- phenyl )-2-(2 -nethyl -prop-
l-enyl)-1 Hindole-3 -carbonitrile R =
2-nmet hyl -prop-1-enyl R = 2,3-difl uoro-4-hydroxy-phenyl
ES'MS mfz: 325.1 (pos. M+ H), 323.2 (neg. MH); 1HNWR
(CDA 3, 500MHz): 7.77 (m IH), 7.33- 7.25 (m 2H),
7.05-7.01 (m 2H), 6.96 (m IH, 5.85 (m IH, 1.96
(d 3H, J=I. 2Hz) and 1.91 (d, 3H, J=I. 3Hz). E 148

~ FrU Y 1
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7.23 (br s, 2H), 7.19-7.13 (m 2H), 7.03-7.00 (m 3H),
5,91 (m IH, 1.89 (m 3H) and 1.59 (m 3H).E 170
wd2¢2aRnenyl - 3- pyrrazol -1 -yl -indol -1 -yl)-pherOl/ER089/054720
phenyl R2 = pyrrazol-1-yl ES/MS mz: 352.1 (pos. M+
Hy, 350.2 (neg. M- H); 1H NWMR (acetone-d6, 500MHz):
7.68 (d, IH J=I. 3Hz), 7.57 (m IH), 7.51 (dd, IH,
J=0.6, 2.5Hz), 7.27-7.17 (m7 10H), 6.92 (m 2H and
634(t IH, J=2.1Hz). E 171 4-(3-1m dazol -1
henyl -i ndol -1 -yl)-phenol Rl = phenyl R2
[05%5'-5%2 qam@d}mpwgg;/cm; hﬂ@*xe@wh zequewgexcup;pmtsgpd 83!?@312009 poorly
pe(rﬁ@cﬁ){e Mtlve arnﬂa’detNMBl &@%@eﬁf‘t‘% dbBain EDQHM'&);I do%aqesfo('ﬂﬁrwﬁl P-gp

”gaﬁ’f'aa%t'% (m 2H) E 172
4 [ 3- (5- Met hyl - pyrazol -| -yl ) -2-phenyl -i ndol -1 -yl ] -phen
ol R = phenyl R = 5-Methyl-pyrrazol-|-yl ES/ M5 niz:
366.1 (pos. M+ H), 364.2 (neg. M-H); 1H NWR
[05(7@EXAMIH‘.ECHS PropdIMidh) of a/R-6a. inhmitingHFhrmulatidd sysdem | FPbrmeablllty

mpr,qvmg _S%kzslﬁ_r&cje |%EEG%?%%%§ }ocg%&erylé)ob-?gmene |_Qy‘col 106& sucdmate

2- Brono- 1 - (4- hydr oxy- phenyl)-l H- i ndol e- 3-car boxylic

=" carbamoyl ES/MS nmfz: 331.0,
[O%gggéﬁgt%ﬁ DQWEELDO 320.0, 331.0 (neg. M-H. 1H NWR
[03%h &8t: HoeriypgrmBebINELtve rmazrﬂac(emlcal Horedier28 (m 2H),
(35{)3%&[1 T2 305 Broox a3l thyTAmAEhor By imétPSmii4l H) - E

oxphytylcyieneskyicarhemyipming]-2 87, 5 rehgire 2 aoridt b prasaeripe-yi:
ackddddpfol e-3-carbonitrile R = 300.0 m

(2)-3,3,3-trifluoro-propenyl R2 = CN ES/IM5 i z: %29. 1

(pos. M+ H), 327.13 (neg. M-H); 1H NMR (acetone-d6,

i)%iMf@rlng?eJ@ntém IH), 7.39-7.34 (m 2H), 7.31 (m

2 (m IH, 7.08 (m 2H), 7.03 (d, IH

2.2Hz) and 6.43 (m IH. E 175 12.5 mg

HAMQ £8- br ono- N - hydr oxy- | - (4- hydr oxyphenyl ) - h#55imgol e- 3

-ca e R = brono R = N Hydroxycar, i m doyl
WigSERREMPSSBREET 347 0 (pos. Mo+ 1y 343 SOLGSE o
Priprofd® (dMdiuntbtarchidliisbBie).acet one- d6, 500MHz) : 182.6nB. 84

7, 27 2

aclsio Iy ipgiindigtnigg: Bipighyiconiordelo > Logn 1
PRUNI® (sbdidr SeB8 f(lrnaram-)l) E 176 (Z) N - hydr oxy-5.1 mg

wakel 4- hydroxyphenyl ) - 2- (I Hpyrrol- 1-yl)-1 Hindole-3

*%ar boxi m dami de” R = pyrrol- 1-yl R =

N- Hydr oxycar bam m doyl ES/MS mlz: 333.2 (pos. M+ H),
[OG?ﬁJTF%Sf W%Q dlé\p{'ers%ibf;n 14r[\Mﬁle( ﬁ%@h&?ﬁb émp%%&%'i&f a(pprommately
651@{) HPMC1§6 wqgeact tp |.11)1e hgatgd -sgludipn (apd sfipgpd ugtilog).hgmggeneous
suézﬂan%H) wa@ SRné&d. 1nd tsus?é‘rbsmn"*wﬁ% I‘éft5§oc(1|ﬂ@ & -a ’ﬁoﬂ%@eneous

Di net hyl -i soxazol -4-yl) -

d'SPFW'QW&Wa%nyI ) -1 H i ndol e- 3 carboxylic acid anide
R = 3,5-D net hyl -i soxazol -4-yl R = carbanoyl ES/ M5

g1 5t g P85 camfon, B Ao RS iRy To@haimaty ovopu
cy8o@mty(parbaim)lamihoR, 3(455-tedtdhy @o-@-ckoOH-{-BendiRpin& 11at8tic  acid

wa(f_znéﬁ?ﬂ tj)ggt%?_i_w llcg)(c sp%%%g:)é ?I?ﬁ%géﬁenajglrosn@%ng P%V@
2-met hyl - prop-1-enyl R = N Hydroxycarbam m doyl ES/ M5
mz: 322.4 (pos. M+ H), 320.2 (neg. MH; 1H NWR
(acetone-d6, 500MHz): 8.14 (s, IH), 7.99 (m IH), 7.29
(m 2H), 7.13-7.05 (m 5H) and 1.35 (s, 6H). E 179
1- (4- Hydr oxy- phenyl )-2 -phenyl - 1H i ndol e-3
-carboxylic acid hydroxyam de Rl= phenyl R =
hydr oxycar bamoyl ES/MS m z: 345.13 (pos. M+ H),
343.13 (neg. M- H); 1H NWR (acetone-d6, 500MHz): 8.04
(m IH, 7.38 (m 2H), 7.34-7.31 (m 3H), 7.23-7.20
(m 2H), 7.13-7.08 (m 3H) and 6.87 (m 2H). E 180
(2)-N - hydroxy-1-(4-hydroxyphenyl)-2-phenyl -1 Hi ndol e-
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7.24 (m 2H), 7.21 (m IH), 7.15 (m IH, 7.05 (m
2H), 6.97 (m IH), 4.65 ( IH, 4.24 (m IH, 3.83
W@ 20092820and 1.62 (s, 3H). E 204 PCT/EP2009/054720
1- (4- Hydr oxy- phenyl ) -2-((2) -
- et hyl - propenyl ) -1 Hi ndol e- 3-carboxylic acid R =
(2)-1 -methyl -propenyl R = 4-hydroxy-phenyl ES/ M5

mz: 308.1 (pos. M+ H), 306 2 (neg. M- H; 1H NWR
At(a@l%‘?\tv é" reg%d &W%ow@eﬁfﬁxﬁjm 85“%“@ éé?fg gﬁl[gf(?% -SBoxy-4-

[[3f ﬂ)ﬂeti‘yla@gnq ﬁqopglﬂqgletayigmmo}g@-omﬁutmpgcloqgng/ﬁgza[p.opg]am|no]-2 3.4,5-
tetra%&%tzooﬁ) hé(dft%i’azfépﬁeéﬂ' Lacefc holophen-3 -yl -

H i ndol e-3 -carboxylic acid R = thiophen-3- yI R =

3-fl uoro-4-hydroxy-phenyl ES/M5 mz: 354.2 (pos. M+

[089) . Thd btaindd8igperMon JTPGEHaNVRIFMVIC eHeoREs Beated QO Mpploximately

29 IH), 7.48 (dd, |H, J=1.3, 2.9Hz),. 7.36 (dd,
60i8q_|’an<j ggaﬁed_%ta?_%rm ch _afé)abrhq Iay%qn%e]fdyzpo&[?abh% (’:ont ining (3S)-3-
[ 1£[24(Z2S ¥-cdrBoxym-[[St)imethy@BhidodistopyilmethlAzBnide]-4Soxdbialy j@mdpentyl]-
carben{lgTor A 45 TR P heBaTreRing: gcetq el igshlings n o

coatirgnidexg TP ESas therirbstattidampérebed@leyl lin RHPMC E6 matrix.
3-fluoro-4-hydroxy-phenyl ES/MS mz: 354.2 (pos. M+
H) , 3523(neg M- H); 1H NWR (acetone-d , 500MHz):
8.29 (m 7.54 (dd, IH, J=I .3, 5.0Hz), 7.31-7.25

[0({4:|l FX&%&EQ: %?ep%ﬁ;}l%n %Fé 1;2%9 in |B| dl:“& oﬁﬂhlj{ (gl) s%/s?egp%ﬁzrﬂ%abéjlty

improying sytsstaricgds goluto@ USd@(p@y@qyﬂhyleQe gsters of 12- hydroxystearlc
aCIR?Ethyl -l Hpyrrol -2-yl)-1Hindol e- 3-carboxylic acid
| -methyl -1 Hpyrrol -2-yl R = 3-fluoro-4-hydroxy

- phenyl ES/M5 mz: 351.5 (pos. M+ H), 349.3 (neg. M-

[06”5!] ForthhléWR epsQtione- d6, 500MHz): 8.30 (m IH),
Fm 2H), 7.17 (m IH), 7.16-6.93 (m 3H),
'”%edi'%”t%m IH) and 5.96-5.93 (m 2H). E 208
Solutd®+H3d wer o- 4- hydr oxy- phenyl ) - 2- (3- et hyl - t 5 gphen- 2-y
HFJBI\A H i ndol e- 3-carboxylic aci dR =
hyl - t hi ophen-2-yl R = 3-fl uoro- 4- hydro?'(@gphenyl

WHS M5 mlz: 368.0 (pos. M+ H), 366.1 (neg.8MmlH); 1H

NMR (acet one-d6, 500MHz): 8.31 (m IH), 7.41 (d, IH,

J=5.1Hz), 7.32-7.26 (m 2H), 7.18 (m IH), 7.16-6.97
[0G66IA sBid)ion 6f. BE%(rd/m ofFKollel®. HFHA D ware repal fysdissBhjng the 30@tol®
H218k 5 - (4-hydroxy-phenyl) -l Hindol e- 3- carboxyl ic

aci d R'Z bromo R = 4-hydroxy-phenyl ES/ M5 mlz: 332.0,
A gautioo of po e mivn -of HPMCG3BO was pEp2rad yrneglingwateHjo a terhpgrgture of
apgn%g 3‘5 6‘%6%1‘:_19%8 ik whs %%dé(fnto ) hedted AvdteOnd Bhirrdduntil a
homogqnqqyg ﬁwngp@Wp)forglegy]?hqypuspensmn was left cooling, and resulted in
aaéarsuhhdmcﬂm@-e@qwgw}n mwgbd R = pyrrol- 1-yl R =

car boxy E pos. M + ng 317.16 gneg
Both pﬁ)luthr}q Nﬁﬁ? (rlg@gt tgﬁ@th.@ an @@Wzgne bE'( ﬁ?mpﬁ)a ure =3445°C,

Ol.ngTZtg%ggr-étlﬁé =5020) t6gbta'ﬁgﬁé p?\Zdérgw'_rb?erééE?(lﬁmc? H§)21 151|s thermostable
.09-7. an m anmpl e
e”ﬁ?ﬁ%ﬁ1@EﬁHéqb6%$%WWﬁas prepared according to Genera
Met hod 1 above. Full experimental details of the
|-ndi st eps of that eral met I cabl e
0677 e e 5B es e 90 Ped e RCBRMSAT R RSk e dioony
peftnéablelébtlaadh%aé@uta:labmgredEn’awmb@n AXiRal28l dosagefors with P-gp
| ow were prepared according to General
'n@kﬁ%ﬁééﬁgg jove. Ful | experinmental details of the
i ndi vi dual steps of that general nethod applicable for
the synthesis of Exanples 212-228 are described in
Exanpl es 2-4, 8, 16, 24 and 38-40 above. PYRI M DI NYL
PYRI DONE | NHI BI TORS OF JNK. This invention rel ates
generally to the fields of nedicinal chem stry and
treatment of inflammtory disorders. Mre
particularly, the invention relates to pyrimdinyl
pyrldone |nh|b|tors of JNK nethods and fornmul ati ons
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Rl is Rla O Rlb; Rais H halo, acyl, |ower alkyl,

| ower hal oal kyl, |ower al koxy, -CN, or -OH, R b is
waeywmboai2kyl , heterocycl oal kyl, or phenyl, optipeEEP3009/054720

substituted with one or nore RiIb" . each R 1b' is

i ndependently halo, -OH |ower al koxy, am no, |ower

al kyl or lower haloalkyl; R2 is |ower alkyl, |ower

het er oal kyl , | ower alkoxy, cIoaIkyI phenyl ,

I { o

[OME?A\ RIPLE @@H’éﬁéhatlgﬁef %f’ %HQBN fo?rgglg RﬁJsﬁém (Permeability

Imprﬁwégén@%anqeye Gepcirafuf 414 WZQIWW' lagrgtedo, | ower
alkoxy, or R2b; R2b is cycl oal kyl, heterocycl oal kyl,
phenyl, optionally substituted with one ornore R2b'
[O&%EEW“ﬁQB”W§rPﬂ@épendentIy hal o, -OH, |ower al koxy,
|mﬁ&m@ﬁs :omer a:ty: 0{ Iomerlzaloalkyli R3 iﬁ ralfkl
ower al ky ower al koxy, or |ower oal ky
GeRIGTEOB A A "is O(R5)(R5' ) orN(R 5b); #9and 5
HFM@EBndependently R5a or R5b ; RSa is -H hatg, -OH,
w3k R5b is lower alkyl, A ', or |ower gSéeroalkyl
%B |onaIIy substituted with one or rore R6 ais
-OH, halo, lower alkyl, |ower haloal kyl, [ower alkoxy,

o R W " WIETORBE, eI SRy g v v
terhgerbtovge of apirpkimatelyc el atRMEC; E@Rvassadded| toathk yeated water and
stll‘?‘é(d:hﬁ’tﬁlahyc{méaq%lﬁ@@saéd\%één&ﬁ%% %9%8{1 olar{ekéﬂspﬁnﬁlon was eft (%oollng

het erocyc or Tower a
anwsyﬁedrwa %@aréswn@m@ﬂ HRMG f9%eue/ay inuvetar. haI o, - OH,

Thle%ne%ll ILTF’R?IK E@gblﬂﬁbn \%s hexes u tglébpro%gna'teciy @5@ ah@@%fucwe@
al kyl; and mis 4. I n anot her enbodi nment

44éﬂﬁma8c%\%ne&¢dpe aw ARIEOHS selHiRsu The dispersiomwag Igft P‘Pf&'ﬂ@; angpray

dn@@%lﬂﬂ_ECPffBﬁ@eraﬂlr@&t RISCONBUTLET aGRparGturd *tdarEtoddtfain a powder
harmaceutically acc gtable salts thereof mhereln

W@fﬁe'@'fﬁ‘l“sf“ whg fefrs Htpblg andempegep e kKMC Fematrix
hal oal kyl, | ower alkoxy, -CN, or -OH, Ribis

oBAShR bl AR St R M ol BBt SPLSAEH dh oo

pemebbrendiea phyrntsgbaticat ﬂﬁ,ediem/\mrobaduke)fyial @al dosagd fowarwith P-gp
: q&ﬁy or .Jower haloal kyl;R2 is |ower alkyl, |ower
'mhéqgﬁégﬁﬂ‘ﬁ | owner alkoxy, cycl oal kyl, phenyl,

het er ocycl oal kyl, or heteroaryl, optionally

substituted with one or nore R2a; each R2a is

i ndependently -CH, halo, |ower alkyl, am no, |ower
[072]] EERWMPLES: Rpdparaiph of 8 Pegraihlbitiky formiletian systeo Grermgability
. . | r
B B T SR AT oy G enP BB 1o e

am no, |ower alkyl or Iomer hal oal kyl ; R is hal o,
[OﬁWFaﬁmﬂagwﬁ%r%bky | ower alkoxy or | over haloalky

is C(R5) rN(R 5b) ; and

APér@qr'ﬁaém&ﬁqﬂ plgIMape S@J 'ngrﬁ@@nt @S)- ﬁr[f[hb?r@S -C@Iapxy-4-
[[3qa|m‘éfhyldﬂ’ibo bpyIfHEhyIathing]|-4- ok‘obutyl]cmodeawéarb@wémmblcx B,4,5-

I stituted wiwth one or nore ais
ot *?339@#%8&2% e A Ral oal byl . L S0RP "8 Koxy,
or amno A" is -NHC(=O R 7, -NHC(zO)(R?

OZW & =Q)2R7, -C(=OR 8, or- C(=OO0OR7; R7 is
m74ﬂﬁ§'“5 %@?m%? ‘cycl oal kyl ; R8 is cycl oal kyl,
TGR&I oal kyl | ower al kyl, heterocycloal kyl, 125mg

ocycl oal kyl | ower al kyl, or |ower alky ch of

H%%E may be optionally substltut ed with hah%5 ,

| oner al koxy, am no, or |lower alkyl; and mis Qo 4.

In certain enbodinents, Ais A and A is In certain

enmbodi nents, R5 is Rba and Rsa is H In certain

enbodi nents, R2 is cycloal kyl, heterocycl oal kyl

phenyl , phenyl al kyl, cycl oal kyl al kyl, | ower al kyl, or

| oner heteroal kyl. In certain enbodinments, R5 is R5a

and Rba is H. In certain enbodi nents, the conpound is

sel ect ed fron1the group conS|st|ng of In certain

Y T L o o e
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di sorder is Parkinson's disease. In certain

enbodi nents of the nethod of treating a JNK-nedi at ed
walc@onsiens t he JNKnedi at ed di sorder i s ischem BCHEPIR®054720

In certain enbodi nents of the nethod of treating a

JNK- nedi at ed di sorder, the JNKmedi ated di sorder is

cancer. |In certain enbodi ments of the method for

treating a JNK-nedi ated di sgyder, wherein the
M,grglﬁgg@mh@&g@bgésor der is cancer, the canceqdil?nk;gai n

0 or

can In certai n enbodi nents of the nmeth
Pripoiel® i(spgliuan stRichiebgPlatedd di sorder, wherein flfg6mg

Aeﬂdﬁ"f@%d‘/ @érﬁ&qutfsodrﬁ’h%roh§C&I%%%lhcoh RxERNCer %8 mg
| eukem a. I n one as ect the application prow des a

PRHM®\(sqdigm steasdimaraie) I nK- medi at ed di sorder i ! &9
wabgbj ect having a JNK-nedi at ed di sorder such as
cellular proliferation, arthritis, asthma, diabetes,
Al zhei ner' s di sease, Parkinson's di sease, ischemc
[075] rrokelutisn ©anoe, nemai 6f APMIO E6CwaP prepang aszlrﬁeta'tnsg &fatéigto a

bj t i & th t
erbfir B ok S teREF B3Ity THPICHED 5B AR npolRdatswgige and
stigesp ewatil fortﬁmg ahpiogaridons spsmEnEide Vs fp#anbemsUsmmisuon was left
L R ) . £ th
cof iEPIRL ELORTPTREP LG8 EATPEHPR Sl 6. of e
Thp hebtainecigdPME G wlmmemsamaé%bw td approxietelyi G€ and TPGS was
I
aeisai nis e Rl R 8RR ek M RSO Pty ™ °
Unl ess otherwi se stated, the follow ng terms used in
[07‘6?“ ?3%930[:%[‘1 %@(233%@05@4&[ L( BQnét%rﬁuH@)%PJp&ﬁrﬁéth?Qm%%-oxobutyl]—
cfainms, have the def ions diven bel ow. nmust be .
Cy%waﬂlﬁwapny']a@'%w‘}@rtett'ﬁéy%rs xor ki behragheingfleacetic  acid

waBRIRES e e Witk m.érB@ry§tbm@éJbaru|Js@r ﬂﬁmo,@l@ Aeﬂféal@ aaaaol:Ruvc@ A
"t he" include rg}sura referents unl ess

takletangy pregiad: Wiing thet pryydrr suxture, gantaipig Bﬁ)r %HE&' ['2" %S -Grboxy-4-
[[3%( dlfhetr@/natm|h<y)pro@§l]rhlaﬁﬂa|hth}%-ﬁxétﬁﬁﬁ]bﬁcl6pén@/ﬂ&ar5d$nylﬂ'ﬁmﬁhopﬁ 3,4,5-
ound refers to one or

f
tet%‘?@f% §’%5F§Z§$ngeagéﬁe?%ﬂ%ggonpound As such, the

terms "a" (or ‘an"), "one or nore" and " at Ieast one"

G At e G UM Y L R ——,

60tQ endbwdgsmﬁyedm fedrad ogatinp éayeeomts thec@m@tabiw( entairingl3S)-3-[[[1-

SRS B Gt ol RO RO 085 DR Pl oo

nyll]amleo]p%%ﬂéde@hyérw&ms&ﬂv wqrﬁazermﬂepha@@@s aclgavigsylting in a
coétﬁﬁ%heré’ﬁpesriﬂhﬁﬁhmatﬁé ﬁrlnS@&Ied in YRSUAIEE thaliik t he
text of pr ocess, e term"conprising” neans that
the process includes at |east the recited steps, but
rmy i ncl ude additional steps. Wien used in the cont ext
a co ound or composition, the term "conprising
[07@3 Fffép%’étt*%‘ocﬁﬁap gp 'rwﬁwegwm%ﬁlon ﬁ@t%éperﬁleab'“ty
imprRdipy stitkRarceGd L Asladof@doNRH cOyzdriRRAGS)S, but may al so
I ncl ude additional features or conponents. As used
herein, unless specifically indicat ed ot herwi se, t he
[OMFdrrﬁ'LMtibnipertased in the "inclusi ve sense of "and/or"

ot the usji ve nse of
A Kngls bR Ay PR ac AR e et Rt Ferb S -
[[3>o(aim'eabfllaemh<s pappllrmetblylaminaly-orstaityl ot @reoty Jearbbroliamme a6 @,5-
n vari able h hat
O B R e PR TR 55 Thi n the S d
conpound. Thus in a conpound in which R' appears
twice and i s defined as "i ndependent |y carbon or
ni trogen”, both R's can be carbon, both R's can be
nitrogen, or one R' can be carbon and the other
nitrogen. Wen any variable (e.g., m n, R Rl, RZ2,
R2a, R2b,R3, R4, R5, R5a, R6, R6a, R7, R8, RO, A A
and A") occurs nore than one tinme in any noiety or
fornula deplctlng and descrlblng conpounds enployed or

e
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and al kyl and aryl are as defined herein. "Aryl" means
a nonoval ent cyclic aromatic hydrocarbon noiety
w@oogitsizoang of a nono-, bi- or tricyclic aromaPdT/EPI00g054720
The aryl group can be optionally substituted as
defined herein. Exanples of aryl noieties include, but
are not limted to, optionally substituted phenyl,
napht hyl, phenanthryl, fluoyenyl, indenyl, pentalenyl,
azul enyl , oxydiphenyl, bi phenyl, net hyl enedi phenyl,
am nodi p di phenyl sul fi dyl, di phenyl sul fonyl,
[OQNBH@MWHN%@%@HﬁyIidenyl, benzodi oxanyl, benzof uranyl
Lab@ggi@di oxyl yl, benzopyranyl, benzoxazinyl, 125mg
benzoxazinonyl, benzopi per adi nyl , benzoplpera2|nyl
8pyrrolidinyl, benzonDrphollnyI 125m
M.@ret:ﬂwtbmnedélmr@whenyl et hyl enedi oxypheny! , 162d ntghe

i ncludin rtially hydrogenated deri ives
PW@?@&M'“W@T géﬂP IIE"{‘e?means a nonoval ent séi{g%éfiged
Aceail® 20y ( arﬁorﬁ'ﬁotﬁiahhgdm% séliongl Sifconamidelr bizgaeig C

an. optionally be substituted wth

P%h\;@gslod'%}sé &I@rp?rtade nts, wherein each substﬁt’ ht is

Watadependent | y hydr oxy, aIkyI, al koxy, hal o, hal oal kyl
am no, nonoal kyl am no, or di al kyl am no, unl ess

ot herwi se specifically indicated. Exanples of
[085131! @\ digpleksjdn ofoliogt inga afhabradel® voas prapared by dispeisingdhe babrasol®

ORr I lo e I
gviége{ oRe%FMFh o‘fylg ‘?)%;n?/l | n%% \ggél re %Ve% &Fﬁéé(ﬂng water to a
teropesature at @gpr@z@mamt PoEs chew wasc@dyledawtye dlerigd water and
stnrlr&?[]ntﬁ W né’(ﬁust@lﬁpérgdﬁj\ivés forrﬁ@d ﬁl%« sd@!ﬁ@rﬁs‘?onR@aé ﬁeft coollng

kyl ene an I's cycl oa fined herein.
a”tj é?%H'te%é”t érC!ﬁ@F Relgjon @sz'f’M@oé/%é?Oe@ AVe ngatgh Both SO'U“O”S were
mixée toh&h&t oal kyl ) group wherein heteroal kyl is defined
herern. Cl-10 heteroal koxy" as used herein refers to
an- O (heteroal kyl) wherein al kyl is Ci-10.

[OBEP (ESEA([[AL[2-VES )&% ADRY-@ F[3- (@R atteleamiBolorcpsy gm Bll1amindl-4 &dobutyl]-
YR O a oO S HbepPRYF-4-aggtic  acid

wauseldem&rgether mith efisrotrgstalin@képlose adiimajkicaRedafi®rsmd PRUV®. A

ein wherein ope, t ar...three hvd ave
oo S lhe TR ool Bt o P e G a2 ony 4-
[[3s(d|h@d.ﬁyain|ﬁ(v)pmpyllmetgylammobﬁnsomnyl]ngzlmentyﬂmbonyﬂmmo] -2,3,4,5-
R4 eger fromO to 2), with
tm?ﬁgmﬁﬁ%é%gﬁgnéﬁﬂ%£§ﬁ (%ﬁ%%gﬁt of attachnment of the
heteroal kyl radical is through a carbon atom wherein

[02%]7‘ T'h%a?tﬁgi Q(?%%pel%@hl of géd?é{ém@ el IgﬁMbV 6 Vs spr?yed t%form a

CO@Hr]géiayqﬁ)pmootggﬁoreatghlpts (@majnlr?gr &%d&{) léyf 28 @@r%oxy-4 -[[3-(dimethyl-
anﬁﬁ/d)br%@illjﬁyetlﬁ}lé‘fﬁlho]l @B%bw&dbp'eﬁty@@armw]émh& @g&ﬂtetrahydro 2-

kyl , when n is
Oxgyy! "')7[1 b‘FﬁHaF%O”Bﬁ WPet'Cc%Féq d‘ﬁl%‘yﬂesu'@ﬁ'dﬂ @a‘FQ@W%WQ?We La&ﬁ?ﬁ‘?l@ was
the@pablie Rthbe@ieBh M PMT FG. m&RaRr esent at i ve exanpl es

i nclude, but are not |limted to, 2-hydroxyethyl,

3- hydr oxypropyl, 2-hydroxy-1- hydroxymnethyl et hyl,

2, 3-di hydr oxypropyl, 1-hydroxynethyl ethyl,

3- hydroxybutyl, 2,3- dihydroxybutyl,

2- hydr oxy- 1- nmet hyl propyl, 2-am noethyl, 3-am nopropyl,

2- net hyl sul fonyl et hyl, am nosul f onyl et hyl ,

am nosul fonyl et hyl , am nosul f onyl propyl,

met hyl am nosul f onyl met hyl , net hyl am nosul f onyl et hyl ,

nmet hyl am nosul f onyl propyl, and the like. The term

"heteroaryl™ or "heteroaromatic" as used herein means

a nonocyclic or bicyclic radical of 5 to 12 ring atons

having at |east one aromatic ring containing four to

ei ght atons per ring, incorporating one or nore N, O

or S heteroatons, the remaining ring atons being

carbon, with the understanding that the attachnent

p0|nt of the heteroaryl radlcal mﬁll be on an aromatic

N a o s ' g,
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"Optional"™ or "optionally" neans that the subsequently
descri bed event or circunstance may but need not
woewmun3ozend that the description includes instPOT/EB2009/054720
where the event or circunstance occurs and instances
in which it does not. "Agonist"” refers to a conpound
t hat enhances the activity of another conpound or
receptor site. "Antagonist",yefers to a conpound that
(08 EXAAPEE O PREGUEON S tdGoRfidBR_ Aor8 ENSE PRAHEutcal
~of Teceptor site. The term"drug candidate" refers to a
ingEesierd ifngPrav-diRddpagtaeivan thm permeatilitydmpreving Stksianagr
possible effect in the treatnment of a disease state in
an ani mal, regardl ess of whether said drug candi date
(082 sARIyP IR B WREBISEP G giREtine RBRTMACEYticalr foredieng  (35)-3-(([1-[2-(2S)-
caFU@Q}fml[[QqeiHﬁa'ithi?@@ﬁ)p?lﬁ?ﬁhﬂamElf)FJfl-‘éxétSm_tﬁ]cWI@eﬂiyﬂ?éhrB@fyl]-
erfar substanti a e sane function in another
ookt BSOS vt U ree- Z8Be Aol S8 quence
[0g6lleStep t 1), Ptepatdiien exft @niixtdrat canteininganario @C pgmezdiity tmproving
Qe art as being different versions of the sane
Su%?@?@?n, differing primarily in the species in which
Apbloaimaaele 50 guofidodid eapryfate wescaeiphed intounglassgiRas mariaces (250 ml)
: at_E . c i dered h oys.{o h
angfﬁg§_ Noddl at 5%5%3%%@ aqﬁgleguI%:t%gﬁ&ﬁ%tgigttésgﬁ A
Appfoximagely £0geof CapreuliMEMrG& asneidhedlintde, glasst plasrea fiaton (500
Lo _ Lot . L
il oBfol hatdhp 180 3 of RPN s 2lod U HoltPooiSea (Part B).
Apgareyingatels 208, 9 0bralutipd A\ way metedrio dokieriBr arst homogenised. The
redulthly GAkiuRD conthiRed SfeRBroe8ldliolid BErmdaBliif imptiry SlbRRRCE in the
Imortali zed mammal 1an cells. A "stable” cell line s
forgn fe MicroeAwIsiaNRYSERhi bi t s substantial |y consi stent
characteristics overtinesﬁe.g., wi th each doubLing). A
[0&7] ero 2L E19P23lIAB Qhid KieAMesieble PgpEe o Hplon FURpiNg AN active
phifmfacedRBl idgedieat &itkd AdrioRs pe@idablity idbroviblssbdthadesar e

A S DR PR roSLY i St £ ey Pa PR e BBoLv

in ab@uy o2 Qrified, wated apambﬂmamlwmm_r&odmrrlphydrgg;m pHaphate.2H,0
) t { 0% .
88 Bl B PR R 2 B BRI 0B oo

0) acre pddid do das tselutiaf. H0co b AR dvarme dissolgal insthishadlutineand an
) .ac RURY: | e
oG 5P plotr AR SRR 00RO EP g gea anc
coolae tparoent teropgsetured Undtrcordiatious strghaidéhe (splayagi golution was
P h ) e Lo . e .
Pre e P oPRy for §1eTotle Ml CORERPGE LD peHEabif improving
supgtandes (rrepared pryephidpithis HEME, E2y sohdion jape hompagniseded
wi.th organic acids such as acetic acid,
[083 hbis sRISHOT Was ePraxadausipea Borki B-EUfphbiay-#¥Ri ¢ aci d,
citric acid, ethan$sg¢fonic acid, fumaric acid,
ngl ucohept oni c acid,“b uconi ¢ acid, glutam c acid,
T.@l ycolic acid, hydgwgynaphtoic acid,
A 2rq§droxyethanesulﬁg?ic acid, lactic acid, nmaleic
SR nalic acid, oni ¢ acid, mandelic acid,
Flovet hanesul f oni ¢ acé@) L/hmuconi c acid, 2-
ht hal enesul f oni id, propionic acid, salicylic
Nog%?d, succinic acigr?@grtaric aci d, ptoluenesul fonic
Apaligation taté:nmet hyl ace2d % acid, and the like; or (2) salts
Zﬁﬁgfned when an aci di gopfgyfon present in the parent
38npound either is replaced by a netal ion, e.g., an
al kali nmetal ion, an alkaline earth ion, or an
al um numion; orcoordinates with an organic or
i norgani ¢ base. Acceptabl e organic bases include
di et hanol am ne, et hanol am ne, N nethyl gl uc am ne,
tri et hanol am ne, tronetham ne, and the |ike.
Accept abl e i norgani ¢ bases include al um num hydr oxi de,
cal ci um hydr oxi de, potassi um hydroxi de, sodi um
carbonate and sodi um hydroxide. It should be

o . o, Y a I Y 1



10

Step C HOO4, DCMIn Step A the

5- hydr oxy- 2- net hyl sul fanyl - 8H pyri do[ 2, 3-d] pyri m din-7
wo oove/18204 ormul a | can react with PCT/EP2009/054720

trifluoronethanesul fonic anhydride, at -78C, in an

apol ar solvent such as DCM in the presence of an

organi c base such as Et3N, and the |eaving group can

then be displaced by reacti with

bi s- (4- net hoxybenzyl ) -am ne by heating at 100C under 5

m crowave conditions to give the amne of general
Thegesuiing thermoptable pewiRstaepiainegi at §ctive PhaimrsgHiirabingredient and
vaﬂ&[&jfe'rrﬁeédﬂftm‘rﬂpﬁo\}irﬂg &R OXi di zed by reaction with

oxi di zers such as OXONE(tn) in a m xture of acetone

and water or with 3-chl oroperoxybenzoic acid in DCMto

[0& g%pt$@o?ﬂwés%mg@tﬂbl&sTsul lfone. or sul f oxi de, o:j a
mxtuyre o t above. e eavil n I oQu cCreate I N
e ety Stuc i 380 bevas Uipe st o dales! Tt & blend was
m@%%ﬂy@#@fyﬂigﬂmm@(émytﬁiy%iﬂ@oﬂ the EHEderlﬁod_Mgéﬂ in@ﬁemﬂ tdtetier with
ase suc S t or 1 aS SCrll.pe I N t .
143,188 SRt Be meitiNs RIbd 24p o Bl R, bikeiip oy were

conpessdxbugigpa bydratliedress: shown in Step C, by reaction

pVMth perchloric ac%#p%g DCM | MPROVED FORMULATI ONS FOR
"POORLY PERMEABLE A PHARMACEUTI CAL | NGREDI ENTS

t: [001] The present t@wention relates to formul ations
for poorly perneab t] r '

Qﬁngredients, to thgfﬁggfgﬁﬁgRﬁgﬂggggg%hg ati ons

Masent ai ni ng at | eastolong perneability inproving
subst ance enbedded in a water soluble carrier and to
t hernost abl e fornmul ati ons whi ch show an i nproved
bi oavail ability or can be used to inprove
bi oavail ability. [002] The invention also relates to a
pharmaceuti cal oral dosage form containing at |east
one poorly perneabl e active pharnmaceutical ingredient
and at | east one perneability inproving substance,
which is thernostably enbedded in a water-sol uble
matrix of a water soluble carrier, such as a
phar maceutical ly acceptable carrier by enploying an
atom zation technique together with a drying step.
BACKGROUND OF THE | NVENTI ON [ 003] Many active
pharmaceutical ingredients (APlIs) show poor
bi oavail ability after oral adm nistration. Numerous
exanples are given in the literature of how oral
bi oavail ability can be inproved when APl s have poor
aqueous solubility but good perneability. These
conpounds are referred to as BCS G ass Il conpounds
according to the biopharmaceutics classification
system (BCS system (G L . Amdon, H Lennernas, V. P.
Shah, and J. R Crison. A theoretical basis for a
bi ophar maceutics drug classification: the correlation
of in vitro drug product dissolution and in vivo
bi oavailability. Pharm Res. 12:413-420 (1995)). In
contrast to this, the literature describing techniques
to inprove the oral bioavailability of poorly
per neabl e active pharmaceutical ingredients, often
referred to as BCS Cass Il or BCS Cass |V
compounds, is relatively rare. The patent literature
is replete with exanpl es of perneation enhancers which
effectively increase the parenteral perneability of
drugs, e.g., in transdermal drug delivery systens. The
exanples for orally adm nistered conmpounds are
distinctly I ower. [004] According to the
bi ophar maceutics classification system APIs bel ongi ng
to BCS Cass Il possess good aqueous solubility but
poor permeability to biol ogical nmenbranes. Poorly
per meabl e active pharmaceutical ingredients are often
poorly absorbed through oral and other nucosa due to
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I mprovi ng substance that can be used to inprove the

bi oavail ability of a poorly perneable active
w@bavmszedt i cal ingredi ent and to phar naceut i ceET/BPEN9/054720

dosage fornms containing a water sol uble but poorly

per neabl e active pharmaceutical ingredient and at

| east one perneability inproving substance. Preferably

the permeability inproving gubstance is neither a

mucoadhesi ve pol ymer nor a pH nodifier. The

permeabi lity inproving substance can be thernostably
Cl@M$edded in a water-soluble matrix of a water sol uble

carrier, such as a pharnmaceutically acceptable

carrier, by enpl oy |ng an atom zation technlgmﬁ , ,
1. t"éﬁ@(rﬁ@“f"aWﬁﬁ" CHIPEHEN §?’E@f's”19(ﬁﬂasi NG REMRA Y IpHaYng

I éublsﬁansé Efb&dded ih 8 wahts @bIRBIE &k Arik, Wihdieth B sﬁ@mf'trﬁﬁérh@nt of

TS Yoo i B bR of boreabil 1955 TRG >
palbyghyendridzectnl steesdlutts matriahs asedst 80BNEw\E grttaal &y material

oil, etc.,.inta solid dosage  for specially i.n
e foriissig Virthg Bii=o el A5 g ShualE R, SimahslePa fars
sdticdntdinsagetiveopharhacmatieal lingyediehtpoor | y sol ubl e drug
the production of "powdered sol utions" was suggested
by Spireas et al. (Spireas et al., Powdered solution

2. tBlﬂmgﬂnugstablqﬁdlidcbrpbesitimcmman cleims |, veaeimtheRgdeast one
@Q%ea&@}%progﬁ?é&bs&%ﬁ %n frB Wgeafﬁ% t§§JIpHEFyPﬁBIyéWene

oduce
s@iycwﬂ i 8AQ sv\mrﬁiteﬁ(vst,t tReer F’ $2 @lvcerWh@r@iﬁo@@é\ﬂIclcapnc acid

ol%l%é}%@ @}’cetrﬁ 'n%nb@&!?ﬂé‘l‘eo@’cénﬁ rfbnBRY: %é&?lbte“b&ﬁ?é{ﬁ&y%ed

drug/ surfactan ution and’the sel ect .

%ﬁsﬁqr@yl poEﬂb(ﬁ?JV@ ghycefifrssandioh@xthylenergaters PBT%“M@‘VStea”C
JbcH InReR i bmaurWﬁg@Q&ﬁe@%@%caﬁ@y%@&béolﬂem%na&d WO
2006/135480 However pi cal “dr awback

XY ?thﬂe%%%?rb'taé“”PQ”QO'eﬁtGo’F‘aFVP%%é@l hyd WySt%%'ﬁTéc prapylgne
i @Iﬁcoﬂlﬁ%hoédw&f@Sﬂra@lédetgycalfbép@mbra‘f@ R @RpRlRhE GlyYol-
[018] In the framework of the present invention it was
SUPBY?¥€PSgl y found that a permeabi ity inproving
substance or m xture of perneability inproving _

3. Sthbest ance?abi ?Od lecgr%gg%?t?cidneq%cgrwﬁ tﬁ,lcg\%?t "W fioélagle:?tq&ats'{ é)r%(e
srmbhlglity amproeng sithystanse iyt aa0i®, aoitmt®tl-&1ﬁf1 iGapesl® MCM C8,
t 5]

raabiston], et Fies el Aerpy LG an G RRe . THEmn a0
i Mlgtm@ ats Cablyp & dwe® RCHMGrhabriafac®fP@, Lauroglycol® 90 or

gﬂﬂ{&ﬁﬁﬁ k€@l |y acceptable carrier by using an
atoﬁ1zatﬁ%n techni que together with a drying

techni que, |ike spray-drying, spray-coating,
4. SR bﬁé(%%ﬁ@lﬁtlcﬁgoonﬁn%@bln %rﬁﬁﬁéllr@tdt %s%o%a@é’él RPERIN the first
sol uti on of phar maceuti cally acceptable carrier

e RAFOTRTSRS 3R SlGEBAENAGLINE BRredsNt RAMUgizddiig a powder,
r@rﬁﬁulé@rpeﬁ&é Whib@BpIire Pér AEBIED WA n@r&ema SR8 b) B6mGHes a

agueous m cr, enuIS|on or eous e of th
‘E?%Eﬂqk? 9 CPr‘EP%%)‘i'%‘g“Q%@&Q&?]E%V Oﬁrqlf?é 82’\r&’ Frféﬁ‘ﬂ?%%%?i"’e
cHapDatdutiod) irdpasiert @ a pautly permedbleawhtersoldiasumeadé (BES 1
i ngredi ent, but can be used to inprove the

p 4B ity of a poorly perneable active
pharmaceutical ingredient. [019] The above menti oned
conmposition according to the present invention
conprises at |east 10% of a perneability inproving
substance or at least 15% at |east 20% at |east 25%
at | east 30% at |least 35% at |east 40% at | east

45% at | east 50% or at |east 60% and may conprise up
to 75% or 80% of a perneability inproving substance.
[020] The ratio between perneability inproving
substance and wat er sol uble polyner can be 10:1 , 8:1

, 6:1, 5:1, 41, 221, 1: 1or 0.5:120r 0.1 : 1,
or al | ratlos betmeen t he |nd|cated flxed ratlos such
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pharmaceutically acceptable. The pharmaceutically
acceptable carrier should preferably be chosen from
wa@bdoghsebd ul oses, such as net hyl cel | ul ose; PCT/EP2009/054720
hydr oxyal kyl cel | ul oses, such as
hydr oxynet hyl cel | ul ose, hydroxyet hyl cel | ul ose,
hydr oxypr opyl cel | ul ose and hydr oxybutyl cel | ul ose;
hydroxyal kyl al kyl cel | ul oseg; such as hydroxyet hyl
5. MRy a?rﬁ%iéﬁltieacl %Pﬂpgsiﬁaﬁdd'ce&yj D ¥hainTB LA SR kil At QSR twio
car boxyal kyl cel ['ul oses, such~as
cRirasex §ieaningd ard papkages in gloeasyle.net al salts of
car boxyal kyl cel | ul oses, such as sodi um
car boxynet hyl cel | ul ogse; car boxyal kyl al kyl cel | ul oses, ,
6. s[haphggmacgu gglyﬁ@pwa%&qurg@gﬂgplagéff, wherein the second phase is
CEIPNOK ¥ah kyateglonuh®set giRlsgr s; - starches; pectines,
such as sodi um car boxymet hyl anyl opectine; chitin
deri vates, such as chitosan; polysaccharides, such as
7. aA pharacagticd) coalpoaition aedoadingidchng oinims-6 ablieseih ey axtile

carrageenans | act omannans ragacant h, agar-agar,
g 'g%?ﬂﬁ?Hﬁwgﬁaﬁﬁ?sgﬁﬂﬂPe@Hﬁ%wgﬁthan gunmm ;
pol yacrylic acids and the salts thereof;
p rvli. ' t.ne " - .

o RRpIER A eia Ao B0 A SiebBRG iBhsing at teastone
ped ripeability pyprovhg darstgnce epwkegdrstis aofater soluble matrix, said process
pg*y FE | pyrrolidone with vinyl acetate; and -
po Jﬁ élene oxi des, such as pol yet hyl ene oxi de and
pol y@ ogiEselniag ok idifpetsing aidpast prereerpeakdith PRIAEng ghlfgance in
and propykERGPxL Aexturkhe water soluble carrier is
normal |y soluble in water at roomtenperature but .
sonett) n@issH\igatsr oflwie Matrafortiehmasralde thedniniurokiaiped in a)
at hi ghgtadofigresabtioneof datkr dombRl Mffx todhml iYatddtd h WA to the
tenperature i s decreased to roomtenperature.
Ther ef oMEYRERIANELET 2k ng to a mixture containing a
wat erc) septiohhlfy miingi g drithdie BUXLAH enatdtaldne the HHEEBIoBME in
or a solution. [036] Non-enunerated polyners which are
pharnac%ﬂypgﬁnpy accept abl e and have appropriate
phy sid odrging niecalxtype opained @sb)as cijef i ned her ei nbef ore

are e Ly sui,.ted as.a.carrier in the present :
R % S o e neaia G 7 e Elsablly PERAnS EBappos or mixure
Refafeemeailityvino @ o vis® sultsitancps lapderis veater soluble matrix is at least 80%
Lyl (HPMC). Said HPMC
2%&%@?%§%§ﬁ¥hﬁﬁ%%ﬁ%Qﬁg%#%ﬁ@g§%%y| and met hoxy groups
to render it water-soluble. HPM s havi ng a net hoxy
d £ ' "
° a’ﬁ%@?ésx%;%&pipy G e S
aprsneatylity inaprevine Aelstancy efpeddedsip laytAter. sojbtenBRIjX.Raigh racess
oforsi#RiGi tution refers to the average nunber of methyl
et her groups present per anhydrogl ucose unit of the
cel | @ odeSHheN%E eL figPeripa MG S MatB formigg yegtptiaitin gegter to
refers foamtaheix@wer age nunber of nol es of propyl ene
oxi de whi ch have reacted with each anh drgﬂlucose unit
of ”eﬁ)é ?;'é?ql\(hrl‘%g"ed'ﬁB‘Fré'Eg|3é_|35]§§/8|3%)?§6? ity inproving substance in
met hyl ceklmiktoseobtsinéd d)not &dinGt as@stioAdD pispersidans thest least

hypronel | ose. [038] The conposition accqording to the .
o1 s ent eI tmEroT RS PUeTsha Gr GRS bflup Bolaied n ),
auxi ld) aoptionaltyeaddimgsonel an nidre acsiba®y afataxiafshiarthe odddre odtained in
conposigbf&_gmfse auxiliary materials should be

phar maceuti‘cally acceptable additives such as

flavoring agents, colorants, binders, fillers,
filler-binders, lubricants, disintegration aids and/or

ot her pharmaceutically acceptable additives. In the
framework of the present invention auxiliary materials
does not include a significant anount of volatile
organi c solvents. Volatile organic solvents are

defined as organic solvents having a vapor pressure

hi gher than 0.50 mm Hg at 250C. A significant anount

-~ .



and cl osed. A solution of 10 % m m of HPMC E6 was

prepared by heating water to a tenperature of
wap@oazizoat el y 65C. HPMC E6 was added to the heet/gp2009/054720

water and stirred until a honbgeneous suspension was

formed. The suspension was |left cooling and resulted

in a clear solution of HPMC E6 (10% mm in water.

[052] Labrasol (r) was di spei ¢ed in the aqueous HPMC E6

sol utd_?_oa}gﬁg%esmxﬁye%%%%d HlB\'B tenper ature = 145C,

erature = tain a powder where
LelReraigdng pym |0§them%%p‘éﬁﬂlfé p@rmwé/dmprpvalgmmaaee or mixture

”&‘td'e'rr%eatfﬁlt)Q aRsligg §ut¥s@an@gs WAS shibl A& Widde mafixzs alleast 80%
sul e cont ai ni ng gr anul at e contai ni ng

(Weyatq ffal apymetody e Sampbsiton
5 [ [ 3- (di met hyl ami no) propyl ] net hyl am no] - 4- oxobut yI ] cycl

opent r bon; n dr o- 2-
100 R PRy SIS Y b PR glcal ot o ngP BRI 7 o golfble
f antitd pharoraeeiitiogl ingradient aoing ai Ualdrpgrméubnmh Sélﬂmﬁd(@bé €omprising

K ST R e

[ sdplahatdzly digsdlordnaridatixed) befosd thmt¢tBemixeadbisidriey, withpr ovi ng

SYRRIBNES, fth%g@%ﬁﬁ%bl(e %HP%Y:%.RQ%{?%{}%}]%?”Q?Q%Ib'e:]f‘g
Tijdengalytiog Or dispergiorioMBe B6leagitong pesmeabilitdidtproding 9HSfance in
TYREPGF) 80 was dissolved in water while heating to a

tenpérature of approxi mately 65C. HPMC E6 was added to
tiNeorgeitaie guxiliary oatesiald; stirred until a honopgeneous

dérsvﬂ%rréh Q&d ‘é{@ﬁ/ef&{a%é’ceuﬂb@ iRk %'o%éok)@é in tﬁfe %olGﬁ’éH i) 89

rie ET tenpérature =
t ’@Pfﬁ’é‘? &k '@ed‘a@m’(@@r I weﬁiﬁljgp'f‘l OHhBQQﬂ er mm%dé'twéé%'ﬁary
BQatefalt; rbﬁfdfmﬁetré’rmr% aﬁf@&%jrﬁ&tdr@ olé’taiﬁ'%@ deed WW%r&QW sum

The obt ai ned can be m xed
e%fhepY"%tﬁf %0'%5 m&f”xlf%réfﬁ'ﬁg @ﬁ@”ﬁb%}dltﬁle ﬁtel???ég!}? germeep ity
Dh@?dﬁﬁ@egﬁbsﬁﬂce i Nt 8% wiw opthib anmatetiaiNakcl@ig] the active

sage farm P-gp inhibiting capacities. [057]
E%@N% m'qgf Iitati on of a P-gp inhibiting

20 formul ati on syst em (Per meabi ity inproving substance

ha- t I th I I 1000
1y Thelimicees FrorBagio fErRRiNG aR0 MRSy AotEGosipiom
Peoay-gryingr sreabtatiag.tSpvay- pysaingpspeapt- greadjlamqmgfreejaeedwing, and
(%% 5 Z[Ql[ il[#-(28) - car boxy- 4-[[ 3- (di net hyl am no) pr opy
0] -

oxobut yI chcl opent yl Jcar bonyl Jam noJ”. SAS-t et r ahydr o”-

1

)

1

W

25 2%? cg%‘%éf rﬁ?g%bguﬁ %ﬁigaﬁnéc%%%a'l gorﬁ'ﬁds%oﬁggc&dlﬁgtc{ 89944@
MW%@WS’R%’WWW@“@élapwed%@fmqmt“@ irgrepisnidgraplatep into a
( &Q\Qiew "Qraﬂlﬁésc Eel@lté/&r%l%%heréso@ltrﬁa R rASSasE B&Ifd)coaﬁ)gytlon
hous anhydrous coll oidal silicon dioxid
n@cc W(tp)an(%@@'m%ﬂsfi earyl fumarate): 5.1 ny V\&ter
[061] TPGS was di spersed in water while heating to a
t eratu e of approximately 65C. HPMC E6 was added to
30 13t’§ GrEst YPRANY APRALPRFELYGE PURPISHIOD BCPTHBA ARG s

S¢OBERR B Qe ymayurﬁgwﬂmchqu%ms SUBIPROSH Giermastalble bblidacspaiposigon
?%‘%?%hom ?nQSe n‘fjoI e‘T’rP aegtl% Bﬂarmacelﬁlcapngreglem[formJlated as

- ranfl@Spelsts, hazpsghdréSer(adiantabley | am no) pr opyl ] net hyl am
noH oxobut yl ] -

cycl opentyl ] carbonyl]am no] -2, 3, 4, 5-tetrahydr o-2- oxo-1
H 1 -benzazepine-1 -acetic acid was m xed toget her
with mcrocrystalline cellulose, Prinojel(r),

Aerosil (r) and PRUV(r). A tablet was pressed using the
powder mi xture, containing
(3S)-3-[[[1-[2-(2S)-carboxy-4-

[ [ 3- (di net hyl am no) pr opy! ] nmet hyl am no] - 4- oxobut yl ] cycl
opentyl]-carbonyl]am no] -2, 3,4,5- tetrahydro-2-o0xo-1
H-1 benzazep| ne-1 -acet| c aC| d. [063] The obt ai ned
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14(13? ’d"r)bd[c{firh %\%?é ﬁ@bl%avFllablllty fan actlﬁ pharrﬂy?eutlcal |r]gred|ent

0x0-1 H 1 -benzazepine-1 -acetic acid, which resulted
in a coating where Labrasol (r) was thernostable

wepdpedsieds i n a HPMC E6 matri x. [ 084] EXAMPLE 8 PCT/EP2009/054720

Preparation of a fornulation where the active
pharmaceutical ingredient is spray-dried together with
the perneability inproving substance [085] API: Poorly
per meabl e active pharmaceutjcal ingredient:

am no

oXY- am no) pr opy 0X0

UEW%NP@QCIopentyl]carbonyl]
ag Adriga t%eﬂnc%’[éb@é §cﬁ|ﬁ¥:gfn ol &?(ébcgrdﬁ'r#g]to BRPEAISRENES With an

6

-aceti ¢ acid ? Preparation o? a mxture
%?ﬁ't’%PP@VHEC%P?UEQGQ@'FH@M'QW 95 P RAVER/i HGNYED A REBIE ST
Aﬂ@ﬁﬂ%haagahy 50 g of sodium capryl ate was wei ghed

i 2 R 3TR s P o0 a0 SR B

P@M/@bhéﬂ‘ﬁfaéé%c@lﬂn@‘ediént@&mdted\@\@rﬁaustpewas ghletibsptﬁﬁres ar as

gI%%% pl asma flacon (500 m) and approximtely 180 ¢
6tex 8000 was added and honpbgeni sed (Part B).

Approxinately 200 g of Solution A was added to

15SR u8&8ﬁ}pﬁiglﬂgg%@&%®u%%%ctlJ$§th%%8+&|€5\gnq%aﬁéﬁ{ h%vmg a bad

smmmgaage,ssaldpmmg; te)m\g;red?a%aomng ﬂ@wshmdwsbm any of
[ngs 78];2e R/hgre)n 5&“(?\9/91%@5&96% Qgtlv@ \P%Qﬁ‘ﬁé&ﬁﬁ(%wn re‘a%WpE chosen

formul ati'on cont har naceu

i fheyp €31 enli[1 drP - oamomaé[wémél%amln@)yrqpvfiﬂyrrwy@mo]#
S%%E@%@Bp@ht%ﬁc%rb@nﬂdﬁﬁ@ E%Qé%rﬁf%% b%h M«ﬂsbé?ﬁ%‘z%pm% 1-

by di §sol vin

p&m’“? Aed aﬁﬁﬁg&! [[K?S)abliﬁff diipreat. érwphﬁoy'bﬁty' S@QGYIIJZT?’ dihydro-1H-
hMaldSl@gﬁ]@ad%B ]%hﬁﬂoie &?%@nﬁ&'c ST anm é[[[{ffzsjlztm .ﬂyd}yﬁl Legen

phosp ﬂ %H I um hydroxid
‘é}ﬂ%@fw b'))h%é(ﬂé YAlgutayi-oFe %—2§89ﬂ99wﬂammbn@h>@r AP
m@ﬁugmsﬁemy@ﬂjln this solution and a n additiona
anount of purified water (1327 g ) at approxi mately
68C was added and cool ed to room tenperature under

16cAphammaeasticat ¢dngosigon dtmrdipy BYEnY®f slaims 4-drwhiaein said active

WA BRER! BRI s o Bor i B R |

S(tdepxatﬂ;)lammolpm;sll]rHMaMW c&obwiyl]oaclomtuyl]hmbog;é]ahm@di-Z 34,5
R G At baRalEne R EBAE i i MR BB -t 1
%ph@nvlléwl)swmyllm ANaydpd-i- i@O‘FZM*}o:ai\Wyl]@rampbthop(n]bsnzoz acid
pan{PzPﬁ’ﬂ’[ (P82 3: duhygr<21 ﬂz@%rﬂT&%ﬁf ﬁfb'thWeh s E/\:jt%[ o eﬂ-i’lneol-z-

wder cont ai an active p ar miceut 1 ca
anllgampanyllsminqieerriisnreneacetigficsli ng subst ances. [089]
Step 3) Conpression to tablets The powder produced in
step 2 was further processed to tablets. Therefore a
bl end was made by wei ghi ng approxi mately 465 ng of the
powder produced in step 2 together with 143 ny
m crocrystalline cellul ose PH200, 143 ng Prinojel and
m xed. Tabl ets were conpressed using a hydraulic
press: P. 200 bar t : ~ 2 s 0 : 19 x 8.4 nmm obl ong,
doubl e concave. Mass: 750 ngClains 1. A thernostable
solid conposition conprising at | east one perneability
i mprovi ng substance enbedded in a water sol uble
matri x, wherein the sumof the anmount of said
perneability inproving substance or m xture of
perneability inproving substances and sai d water
soluble matrix is at |east 80% w w of the total dry
material in the conposition, wth the proviso that
said thernostable solid conposition does not contain
an active pharmaceutical ingredient. 2 . The
t hernostabl e solid conmposition according to claiml,
wherein the at |east one perneability inproving
substance |s chosen fromd- alpha tocopheryl

o, A ~ N~ o, ——— g~ "\



