DERI VATI VES OF QUI NOLI NES AND QUI NOXALI NES AS PROTEI N
TYROSI NE KI NASE | NHI BI TORS The invention relates to
wa@eionakione/ qui noxal i ne- car boxam de deri vat i vesPOIf/EP189/056160

formula (1) given below (including its salts,

ol vates, esters, N OXi gcesse for t
Rt R it isgPa i AR el P R EnBbpted dpereot
conprising a conmpound of the formula (1), optionally
DBsdrip@opr esence of a conbi nation partner; the
application of a conpound of fornmula (1) in a process
for the treatnent of the human or ani mal bod g
hae piesantdpvaption coragais? Methedy s1akingraaperoes ae 53 gymprising the
folewing atapk imthecmperunb-caf: fornmula (1) for manufacturing

) TeRlaERTEPAIodsPlond BRIGhbEBRERAL WA witdf b (b BRASRS. of 3 solvent (C)

rotel n Kina . re enzynes which catalyze the
phosiH! 85’?/?&’9? fl 1‘“33 ific serine, threonine or
tbyr osubircting shid petymeaticseaterig 4 a ﬁrséh@zatﬁte.atnrwse
RYSt biifghtpdaad peIp@AkrieR@tdriariatd entacoiith dbehstaie dehgdkyiation
act %grﬂrgbecul ar switch regulating cell proliferation,
act i and/ or differentiation. Aberrant or
&N c eghigdingRaId PO W AriE aierial e flepBagnatc r3fligfigmand/or to a further
di sehes# trettmbers. i ncl udi ng beni gn and nal i gnant
proliferati ve di sorders. In rrany cases, it has been

PR BB & S Bt Do el el Mo R Y e
verdive mefthod, ﬁhmb;pndw@or devisek andislestronic compengets/canmrrising said
bivoug Fr2itdRl, dnbl AsCuSPEWald atelll fBNSIBRAEH YHsalatiBg af€ I MRroelec-
ﬁ&‘rﬂchgw%’é‘ %brgﬁ% EEBE@s 35’&9 JsoPs for phosphoryl ating

rosine inases, referred to as
duaI specificity" kinases, are abIe to phosphoryl ate
Rgdudionef the festlte size uaemt:nme!et:tnomwlsraeodnasmaime}hallenge due to the

WERQQE1 rp&%é’é%n%h gle gr 6rb§é{alﬁ‘rno@e 1ar§5) ;fdé\'/e??jks‘éﬁ)%ﬁorqgé M oﬁmen-

t to. d
AN TR SRR SR S e
ihtesedrowets andtparasiticydapasifance betaeen malumtefconnecri@s known to in-

tiesd 58 tHe ddiviceIgebrielickdimasgortl SeRE @AY p Qtl&i@@mty increases. The
ﬁﬂrreagg of re\é\@a%/cg %gﬁgé?ﬁgﬁﬁ%%ovg@%?%d%esﬁ %%?rall semiconductor

ordersres 1'ons
W§$ pe{fgg@@cg@a@ays(%cpﬂt@e Wceerd skibesianabiglaetime or the so-called
Rerdelat invegeutnetdlceabe ROWdlahar todmprovehd siesed of the densely

gg&;ég?%ﬁ%oﬁegcetér}}%rvgér @ngr%é%&aﬂ{ EGse I'h&r‘ilﬂ:(:,;hod#% fetal intercon-
Bes L rmsgeiog i 3 melstial havine 2 REte PR Do CRagie cpstant

activity of such a kinase) can be expected reasonably
taitdtfe 19et tatdriistfbeudd if easRPNIBNG VREs hBed B Heet stringent prop-

g%&%‘aﬁ%r‘a%& hlﬁﬁ)%n cﬁé%?%b\ﬁ?(rrﬁgeﬁglg h}ﬁgt eiﬁ‘tﬁt {'ngﬁ%grﬁﬁl mechanl

edr g ePednic alpkitygedthstpRd demgerafiig 'rawemamﬁa Of i) 045pop during
metl degabit(on. ag. wélli aghthy hafshichemivatimechaddat polishang (CMP) process.
nol ecul es capable of bl ocking aberrant constitutive

cept.or | sin ki nase acti vj
S EoT e hacBrnelebisgd it e eny SLanfisidiricgheaal party satisty-
mgltme@adrltemrdueégutaunmwt thesoel, atestianital hardhehemical stability. Usu-
Qlﬁﬁéllﬁ:aﬂ?ﬂé;bd%ﬂé&i ofgligdbl P8Fbstrarke VIEP bhethic A/ apar d dléfpjeb§|t|on proc-

Qés%ltsZ@{/B l r\]/%F {h%nsbica Iflnn Yorr%\évd %& utsﬁgl bgﬁ&gl vag‘gpggposmon (CVD)

i HASE
Brroéﬁﬁeérhéﬁ |a\Fé>”H’t%?tt¥?'Mé\*9W@'?@F"éﬁ@?ﬁt%ﬁt%a&%r@X'”IaF%Yé IS
an ever-existing need to provide novel classes of
conpounds that are useful as PK inhibitors and thus in
the treatnment of these Protein Tyrosine Kinase (PTK)
rel ated di seases. Particularly required are new

cl asses of pharmaceutically advantageous PK inhibiting
conpounds. Thus, in a first aspect, the invention
relates to conpounds of the fornula (1), wherein X
represents N or CH Rl represents hydrogen, hal ogen,

al kyl , aIkyI substltuted mnth saturated heterocyclyl

L T Y 1 1. a4 " 4 4
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particul ar preference given to nethyl, ethyl,
n- propyl, iso-propyl and n-butyl and iso-butyl. Al kyl

woreyohsoensubsti tuted or substituted. Exenpl arBCT/EP2009/056160

substituents include, but aregnot limted to hydr oxyl ,

[.kox haloen nd am,n eofa tituted
Bk pucioRH e Paa PRYF o e Ryl coheda Tt gt b& Same
B keen thergood dhetmaylmecmme&lamﬂ ehepfica) gtabildy efdisaibasehmateri-
aRi atpart(calay hascoé“elnwggéatéd B crédts INslb Y steicelr® patBivlthe silica

gwl-a&%tbvﬁé’#@ gﬁ(ecbu% 2B%on ?t%jtl C 7-alkyl is preferably

fom and i nc ng 1 up to and including 7,
preferably fromand including 1 to and incl uding 4,
@nd sirstehy hearatersilicn antédds wh efperals| sructucesthabdlygel fosite.

pl‘émf)'ds tr%{f%{érﬁﬁ)nﬁ‘o h%ﬂian%@%hQHtaY% subj §(9@d4oyé sol-gel process are
ity oo P g s iy ?Fheégﬁﬂug%w? Urey 53 T rRfrig pe inro-

duenddy medns of sbicaltgd' poroadniso fyditivesl causing theofeyraatianar ppres during
fil] foms iRl Wl@ﬂ&k meandlofsdretHgf raid¥lles. The pores obtained by

W%%Ké/ %f#ﬁré%é% t%ca”;)}rlgédltwgﬂ%veragggbl%gs?ﬁefwere tﬁm hm The

BEBYE SHgGie REIN_LEY 'ﬁ?@”so?f ReFogenpiawever, Alegderlyjcpllapses during
thef@VIB praceas.st r ai ght - chai n or branched- chain
al kanediyl group. It preferably represents a
al n or. branch C M 2 al kanedi yl , ,

ar BBt b iaen g Upibae e DS RS e Risrisprpphicn
bredhermeubjedied 1o aCsol®ehbrioasssdiigiting fagroreysanatiedal are known from the
pedriandi yl (- CH2-), 1, 2- ethanedlyl (-CH 2-CH 2-),
11ethaned|yl ((- CH(CH 3) - ) 11 1,2-,

r opanedi yl and but anedi y

(94r354¢ 41 and PPy %Q(@n%%ﬁalwwseéha%@tmwawpn oitwea'ky'-
embaﬁseahe)slqr tetra2tlekisinee byd alkilaBopysiiganiadhe presence of an acid
datdry r??ﬁ‘?éeé{ Lm%r &gagemwdwmx ms SRS IoWHdi gectﬂ& constant. US-P
ISHARb e B oty oSt i dasire i e
presencel dfya tmemawdsedIeademmromoromm@el@cmo Ifilre yith iadow dielectric
S¢Hstaht PHeyB¥EHanal Sabig @y tHese AW B sihsfufrr@réhBthbg?ri%r dh§ applica-
f% %”Eoﬁ%qu%ﬁlr)p ‘Prﬁawﬁ!n olbu c{l '“i’jsrhftﬁ%éev e%@%g&‘aﬁlg%o not meet the me-

EW ‘@bFQﬂHWme'&tﬁ é‘PQﬂS@ﬁe}ﬂt Se’BV@PMﬂri@br%gorbmoéﬁﬁ%xyI
Cycl oal kyl may be unsubstituted or substituted,

£ FIRLAS %e%@&%hkﬁ?é?éﬁllt? ?tr@r&\‘&%‘%ﬂat’eﬂalt #f'% I{#\%f/vhrﬁ‘otrﬁ M8 prior art

or al C rin
oG o Slanas 858 aralar s i Sy dp sy Shse the

soeclhanicad siabilityodfdhesilida ret@otko 14 ring car bon at ons,

nore preferably with 6 to 10 ring carbon atons, such

6% /928(?@’{)1 ﬂQéH%@Q&r'@%L a. rﬁétﬁ&ﬂ@g}l % %qg\xlk dlé%é/t ic fifhS Lﬂ‘ﬁ]g cyclic

ﬁloéﬁ'é‘?sa\ﬁ'l"yh gptiqnglly ﬁar@@pemnbs"y @P@W%@ﬂf{/wﬁ'[éh £an pawsed in combi-
sathetwithueiged orghepsitates bhy/ospdregéred Homwemert the (ge@tipyclic silox-

ﬁ%?ﬁl‘d??d QlfgaHasﬁI'éPéé MtHHﬁge B foRHR ér{)HBfg limited due to its com-
WFQ?%|3V E\WYFY a%lgsntealguf,§¥r}1l6$ql§jpr,qge %Qb]errg (frmnw| strength of the

Hlonsipregarest epsarding U Bd\ 200670 71084 & furtheymerelis d@trs;arﬂcnent for many
%ra@h@ﬂl apfcafionsal Kyl) pyrrolidinyl, such as 2,5-di-(G-C

al kyl)-pyrrolidino, tetrahydrofuranyl, thiophenyl,
d-C 7- al kyl pyrazolidinyl, pyridinyl,
EP-Act- 146 @9¥ disslopesi mAthodsppeiakiag weTousifises Pyimgans of hydrolyzing
asubsdrideusiag almypnmdination of thikendifierentosrgdsilames] ihclueing a bridged or-
ghiodiand o uftiididr aldeangy! and/or phenyl -1 over

Ky ? am no, unsubstituted or N-Iower alkyl

substituted piperidinyl bound via a ring carbon atom
pi perazi no, |ower alkyl pi perazino, norpholino,
t hi onor phol i no, S-oxo-thi onorpholino or
S, Sdi oxot hi onor phol i no; G -Cr7-al kyl, am no-Gi -C
7-al kyl, NG -Cr7-al kanoyl am no-Ci -C 7-al kyl, NG -
C7 aI kanesul fonyl amno-C -C 7-al kyl, carbanoyl -G -C
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adm ni stration provides therapeutically effective
| evel s of the two conpounds in the body ofthe patient.

wab@ohistorer al so applies to cocktail therapy, BCOEP10h€056160

adm ni stration of three or noge active |ngredi ents. In

dj whi. ch . . .
0 ek 0 8Gle3P s ol A sTafPiaion o fiftoing piganigieroups in
eligenesilitgi matefialp, Byt this methedt pwik nosdust fdms wererokisimgd wridg bridged
@?ahb@laﬁ@bf&;h%ofd guchid’ 1,2-BR(thetBexylstylBtiine dhdachdtogen. A thermal

inteinpalt z)%lxrhc e%dgratm%rc%bgest n!gg gEQSHt%ﬁ{ 6ftsﬂﬁgées h)idr rgxﬂgroups to

ﬂ%qra@%sa&ddha d@dﬁ?&f&ﬁ?dst@ﬂ ﬁ%?%?@ UX 3t dfeinatiye curing means is
mebtscbneduem siethiod saggelséd desh Mainvelvecngreurichl stirfdcer tragtaent.
. In a further enbodi nent, the i nventr on rel ates to
ound of for erein the substit ents
nga\? ﬁswa@en'ga'ﬁrﬁag%m%ﬁ'rsp o] Using xS ohfegursors
meldimorasidged erlgenosiaees issiill nell satisfectoty ia pedieplenfad asgiuccessful Cu-
for Kteialér db16EtRE Mtddnatichldusttb tRESHIGIS nidfie irdthe @RistiO 8BJLIRE be-

g\,e%ﬂquy,g%cg{cs a%'f&g@oglp In a further enbodiment, the

nvention re corrpound of formul a | Dnwherein
the substituents are as defined for a conmpound of
ft & knolwan tb the parsen §kiliddhie thecarb thaht imentlisturelaelsonptiemini tba inner struc-
fu? 8f & pbR L@ n‘r‘é%&@éﬂd[]ﬁn?ﬁaﬁ%?ﬁihﬁg br%c@éhe&fc'u% tQﬁeast untrI such

US| SR B abhlitios Phers IR RSrOLel i e
siguibieqraintresses §5 etfective Riakniictanstant Iidutssisen suggested is the

psordef tonedliceare ﬁro(é‘tlif@@b@&rp%n byoFeutiag the nunibet of ﬂéé Redroxyl

SEDRE DT el 60l ol Py SRR ponce
ehlersfpeRindsi®nes ornula | . In a further embodi rrent, t he
invention relates to a conpound of formula | Hwherein

Bep 6‘5@@0@7 ‘;5 @fh% Lﬂrﬁzaii%ﬁ'oﬂggogﬂ%a@mgﬁrm%lgwqj %electrrc ma-

nt i

”BQ@W?'B@Y]‘? S )Pogggﬁg;gf mg@ﬁﬁ? ﬁg%qergcergqausmg "&rioration of
thelslielecttic ppedinst o thakerbithaahdsn sfigdestatiib aee bAotution Bpntain-
iRy HekghemglalsiaZeRr(B8SEE)s hydrogen, hal ogen, G -i
2al kyl , substituted wherein the subtitutents are
sel ect ed fromthe gr of saturated, nono
Simiy 2ol 7 (0.t dhssiibes § mehast gassyngGIP) h@seat'%w materi-
als disinhyi acdupke atriéca O passivatingrspittish icompeasing b siylbtirtg dgenedhe
QWI&‘%% %Qentr@Br%TérHP?tahtogﬁaﬁ%slﬂ&m&)Wn@'sUcﬁ B€HmDs, trr(%hloro-

t t
ey a#qf@fCM§)n9rﬁ8%r%amﬁ%v%m@e GARLUP const st ng o

wherein the substituents are selected fromthe group
Fhsihetdriog a®fhdwever, &ad bl kndwih fPagdpRadhk ¥llylatfdn tb the final porous

%%Ité?%f(é/btarng{i] gféé? calcrr?a?l]oFO)ey thgg'r}ﬁ? ﬁ‘eatrnce%lt & hr&q Fefnﬁ)re%}hpés How-

@)’QM%M REANS Q‘{? merh%da discloggy Pylth%’f & 8rtiit ip pigen not possible to ob-
wirband mbietdis a auficealelowatieléctocrcotstargr oup of sat urat ed,
nDnocyclrc heterocyclyl having 5 to 6 rrng atons and

ich he ocycl unsu i tuted bstr tu .
EPnSeReB, 1R R nedeiol 8 Bl e e HossY AR sl SPKgY that has
pries with @eraveragewr&edzedf lesitmat Renngricup ndoneereus mgteytal accord-

@g'télﬂJFkA(dI noﬁh@hﬂ@tu@ withadt ke santd tirt@ highl théfian anédhanical and

he‘?mcgl ab(ﬂ -4al kyl -am no G -4al kyl, di-substituted
vﬁw nthe substituents are sel ected fromthe

group consi sting of Ci-4al kyl, am no-C -4alkyl,

Ewad ainlopiech ot the pfasentialdntion tal pro@de -drakthpt ofumiakiag a silicon diox-

o b‘é@éd‘)ﬂater@l witdlJaPi¥lectib Egﬁs‘?arg OBFP%%ch&lﬂbér rpﬁ’or@rtres at the

rticul ar y represents
File SgEr o disAoYanAars o ffwr Chyl - am no,
4- et hyl - pi perazi n- 1-yl met hyl , nethyl with particul ar
preference given to hydrogen. R2 preferably represents
hydr ogen, hal ogen, G -i 2al kyl, substituted wherein
the subtitutents are selected fromthe group of
saturated - nono- b| , tri- or sprrocyclrc

T . =, A~ oy o
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saturated, partly saturated or unsaturated
het ereocycl e which has 3 to 10 ring atons, and which

w0 soo9psioonal | y substituted by 1 to 3 substit uePtBEP2009/056160

sel ected fromthe group consigting of G -7alkyl,

hydr oxyl, oxo, hydroxy-C -7al kyl, benzyl,

net hoxybenzyl, am no, G -7alkylamno, N Ndi-C

Therdeyltinginredera! orats taaxhilivhiph efeshamicsl sirepgth sedtgood dielectric

brRpettiae dutivhd Prob&ssiny, I eaeduldraluvihg e ¢M9yln6}fa¢tldmwflﬁe Porous

ﬁ%@ettlira% foDI?aI\/tela\’ I \?I/%é'&% (fegor%ganlf%%rﬁ&g an ingre eoBthe dielec-
etereo R nd Wh

iris copstppiiie 1 naqigyie; adge@yon puahtie b@ ayeipeq- |Tth§éﬁ‘f dness and
Yelrerd mddliue ougtiteo be bigh. Tlonsiettodrogighf toGie-widél abplicable to differ-
ga(tqﬂgcur&%ogen hydroxyl, oxo, hydroxy-G -7alkyl,
- ral kyl carbonyl , benzyl, nethoxybenzyl, am no,

CI 7al kyl ami no, N, N-di-C _ 7al kyl am no. RA3 and RM
Beaferreﬂﬁraboqmmemt@pémeynvmoege&wutilrmﬁiepé"m:lréaitnSfandmﬂ tecdescrip-
B SoniBidivhs oBbrofEred RAbIdRGerE 8BWbt ledve the $Bope Sf@ke p@sent
In%rtnt Iﬁut yl, hydroxynet hyl , 2-hydroxyet hyl,

- ret hyI or -ethyl, dinmethylam nonmethyl or -ethyl,
am nocar bonyl - met hyl or -ethyl,
Thddifferinhhytepsroftbe amd]lma@d)f-maimgw bo@us nedtdridl according to the inven-
Mol ehiheh H1HRYS) -methyl or -ethyl or RA3 and
RM particular prefera I y represent together with the
nitrogen to which they are bound a saturated, partly
Stepdeht ed or unsaturated hetereocycle sel ect ed from
the group consisting of azetidine, pyrrolidinyl,

Rk&% h? ltcﬂ%l nﬁgﬁ' % dép\?\%} c%rﬂﬁrr s%g(?{aétﬂl}qél’af least cbne org r%os dane (A)

Bih Wai% Ttr‘iet%%?ﬂncgéf%é?'é%ﬂtf(gbﬁﬁfpﬁ%a@obfﬂﬁr'éé@%?%%'| ng of
met hyI ethyl, n- or iso-propyl, n-, iso-, sec- or

8 kWIat?ﬁéf Pe RBAR0G e Bﬂégét‘i’t)fbfvenﬂ&ﬁ)ls a material in which the

nz
Iiﬁfrmeaﬁrswrépf’gmrﬁareysﬁnti\pa eI GoMEerizes ora, Bisfgyably. the
pelpnedematerinbdiaingd sttersiteh(a) shanbel. Dre termriedieid usedithnoughout the
Eﬂ’é%élrﬁﬁﬁ\Ietnth@d) ieflectal ;I‘é\fﬂlalIy@r&%ﬂlﬂk@bolﬁhéﬂl@m@fenal in the presence of

sél%IiI‘h?tR f@ﬂ%ré‘ss%%%@ gglg{[féhg Hﬁ%na?ﬁ vhﬁé'é]o |s9la q(d y;folyrla_?r particles

SFRrTeSaiI i OlSTBE dp 2B PyRCH. GP B thenkel [fy PO Majeriaat is
presefiraspdrticles- dispessed, insiecsolvent .t Rretebalily the sot pmEmiveytonverted to a
PRGN theRoRBREY Fem&RINY €% ¥he &) nyﬂ%yforn'ﬂn Bbon removal of the sol-

LR leterDy R 3 R bi Ryt i rPé¥fﬁ piffe 3t pius
thei dolymariormeatarial, canl heoeftectivdly tansferediom smtrﬂe\kryrs;mtable means
RV ©Uh&peRbEERNGDINhE gRr esent s nmet hyl, met hoxy,
trifluornethyl, fluoro, chloro. RR preferabl y

represents a d| rect bond. m preferabl Y represents O,

1he term3oggangsilape ygfars A Aelgskistaving|a) qaébﬁ”@s@ﬁ?@osda”qgroulo
An “drgamogiiaed groapl nefare fir & Seatbs With dt ledist 3na opgantd groli@attached to
preferably represents 0 or 1. In a further enbodi nent

when ring B represents phenyl and n represents 2, the
substituents RB2-RB 1 are preferably in the

ra brefesessl enitdimentnstap fa)rcohngrisestigadiingent when ring B

r epr e I)bﬂe@@ﬁiﬁé‘ br@@gd BrdafBSiRHE With a‘ffleatshﬁ/oﬂ'waﬁilysb@%rﬁrgano&-

Ig{&rggéﬁF%?eCa}%lyndl n the ortho and

rretan&?z rnvention further relates to

phar @t fegal ang arrgstiang witthergiPygelysAbIeorgaRpane grup per
f or nuhaleclle. The invention further relates to

phar maceutical ly acceptabl e netabolites of a conpound
of formula (I). The invention further relates to
protected derivatives of a compound of fornula (I).
The invention relates especially to the conpounds of
the formula (1) given in the Exanples, as well as the
met hods of manufacture described therein. The invention
al so provides, in a second aspect, pharmacol ogi cal
uses of conpounds of forrrul a (I) The conpounds of

o o o g, s
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A fourth group of FGFR dependent diseases relates tot
the group consisting of obesity, diabetes and/or

wale@easmwsl rel ated t hereto. Met hods of ant agoni BCTIBP2009/056160

FGFRs, especially FGFRL or FGSR4, have al so been

escrihed to useful. in the,treatnment of apesit :
g'i‘%%é?‘egy‘ﬁﬂ'éﬁ%fe §9gR3Ya0e PRURr KIS AR LEFaNgY ea@égulo thatis
panakisodfiundergaingdtydrolysis afidovlrontiensatpr indbe presence of water, pref-
BaPRByansardof alRast aHethyelfs 25lcadubktitaaitt ditatigdd/oand 8ratom.

| evel s, dermatol ogi cal disorders e.g. infections,
vari cose veins, Acanthosis nigricans, eczem, exercise
TRfoy glequl reepre g i vestion: (iseterm “bridggr iopoanesiiasieafiers to a molecule
Witip af lehstltes hgdolysabla orgamokitne tgno isi vehictoprefeoatey carry hydrolysable
sl sfu¥ntstdMaaRQe SR AohRe db § RASRN BRI IRAIY 0rBhni¥ @RS viich acts as
restriction %g.g. athgégfcler03|s), dayt i1 nme
4 SRAGHN 9ELD: Pierally ag Alyiene bRt aqe renal di sease,
gal | bl adder di sease, gout, heat disorders, inpaired
AFBHIG T @§RAERe (ATPalig @@fddrﬂa‘&lﬁb ;uéé t@_f ||)éaét,wh@|tqomp>ound according to

1k ow ng wounds, infertility, liver

%ﬁ%@%éégvﬁé&géhgggk pai n, obstetric and gynecol ogi ca
conplications, pancreatitis, stroke, surgica
¥eBif'+JEt i ons, urinary gArnédss i ncontinence and/ or
gasiy,pl ntestinal di sordeng.yFurther, enhanced

(especially bronchial) expreéssion of FG-Rs, especially
FGFRL , has been reported to be associated with
Chersitl 3" @sbRT beth irspresant ap wegapidireemwish frooPDi. F0earber atoms,
pfstasly i Dralal 84, 7Gop8khrbbaatons, WbsdhefiedInby uddergdlhydrolysis in
ﬁ{ég)rgs%ﬁ@% oP\%%lr ﬂlo?lgr.\)}a?o‘?)g‘s[a%ﬁes(%bérqg grotug) Fﬁd \'gﬂgr%hi/ éea%h'\f]repre-
aberrant “signal irng i'’n reti nobFastdny,’ I'eadi h 0
PRTES A hydiretysaple (sHoma! SERuRgViieh sagoq the W-qf&ﬁ@r@?té@ derpther Y
andabieh dependekttediisdpsaderitipcl ude VEGFR2 (KDR), PDGF
cKIT, LCK, cABL and RET dependent di seases and are

specjally proliferative diseases, preferably benign ,
BRNGEhR Y B Sl iV e 5 PO BREICU RPNk inear
alkylehe glougneésrradi afetenezgfovpsnes Rbaremasihyleme dtfatene, propylene, in
PAr@ashr n-pipYRES, heXyidhé 88 paﬁit@blanm-_héﬁﬁémamn@ begleAt Sin particular n-

Ungs N IC
e RF ASost s YATNES bt T B2 8 ek ana
head, as well as |l eukem as). They are able to bring
Blderted dikenygreassimsnasoR! dramthengleaach-batepylene ido-hutenylene, n-
e e R B Rl 8 LAY Gl B =2
6ﬁ§8%§nal hyperproliferation (e.g. psoriasis), in
prostate hyperplasia, and in the treatnent of

PRIGF&SAGRNe @FdRBIaBIRYaréh 4aptehhiehé &, 3-phamyasice s 4 -bphenylene,

LS LA o S B R 0
dipendaibyone 1 Adinomisyeps: PRl iere. asthiasylenglang coumarin,

especially, individual tyrosine protein kinases are

PRYGLYGH2 i Uk LISHAAD LalighBfc StoéFBf?]'éﬂSj?roglE, SR drbfarred an
canzge useg auso in Hﬁe treath t.o Lseaseﬁ f the tin-
glomaig or 8l tic ghRa TR & o GE8 'QB%ttCe‘?FPV\WléP@“& 4e present in
verding méfets torr digumcorntainiey asrreatioandsdlipbatimrooiefies. ki nase,
especially selected fromthose nentioned specifically,

b | V . ept di seases include a

\I/?vi ' ed?éf%ka?ﬁ@?@el%c?e%gﬁérgﬁt elr'stcg'ﬁﬁéggﬁ(ﬁ?ti ons known to the
person skilled in the art. Vascul ar endothelial growth
factor receptor-2 (VEGFR2; KDR) is expressed on the

pri mary vascul ar endothelium and is essential for

nor mal vascul ar devel oprment. Angi ogenesi s, or the
sprouting of new bl ood vessels, is also a centra

process in the growh of solid tunors. For many

cancers, the extent of vascularization of a tunor is a
negati ve prognostic indicator signifying aggressive

di sease and increased potential for netastasis. Recent
efforts to understand the nol ecul ar basis of

L T o o o s N I T L L o



as radi osensitizers. Also, in anti-inflammatory and/or
antiproliferative treatnent, conbination with

w@eiwAswdl ammat ory drugs is included. Conbi nat PONEPE09/056160
al so possible with antihi stangne drug substances,
bronchodi | atatory drugs, NSAID or antaggnists of
chenoki ne receptorss_The term "aromatase (mHjHitor" as
used herein relates tp %ﬂnonpound which i hhibits the
estrogen production, j.e. the convidsGig e,
subst rlat es andr ost effettikgne and t est ost to estrone

and edtradiol, respe ely. The termj , but is
not t ed te : I al(HyCHt anmey CH,)

exe ne az’gzé nest ane Sni n %a ' f 2

n ef oiNds, esbecially am nogl utethi m de''s
rogl et hi m dé, pyridoglutethimdé, tril ostane, ’

te ket okonazqgl e, vorozol e, fadrozol e,

an Exene;tane can be adm

ni st e form [t 1s marketed, e.g.
under ROVAS] N.CEsInreafane candow.(CHan
adm ni st ered, ¢ in the form as mar 0

e.g. under
adm ni st er ed,
e. g. under
adm ni stere
e.g. under
adm ni st er ed,

e.g., inthe formas it is har ket ed,
trademar k AFEMA. Anastrozg can be
@.g., inthe formas it i§ nafketed,
2 can be
e.g., inthe formas it is Yarketed,
e. g. under th trademar k FEMARA or FEMAR
Am nogl ut et b m de can be admi ni stered, ezé?fbhn t he
formas it is marketed, e.g. under the trademark ’
ORI METEN. A conbi nation of the invention conprising a
chenPtheraFeutic agent mhwch is an aronmat ase inhibitor
kéHpﬁrticub§HUy Eul foQ ? treat ment of hornone
ecéprg(-posi eNve tAtops; €. ¢/N breast tunmors. The term
"antiestfrogen” as used herein relates to a conmpound
whi ch q oni zes the éﬁﬁ;ct of estrogens at the
estrogen r8teptor | evél” TRe termincludes, but is not
limted to tamoxifen, fulvestrant, ral oxifene and
ral oxi flene hydrochloride.|Taanifen can be

adniGhilgter . g. ¢CHoym as it is marketed,

e.g. unde ' NCLVADEX. Ral oxifene hydro

chl ori de ered, e.g., inthe formas it
is marketedy" e. ¢ ér the trademar KEVI STA.

Ful vestrant can pe fornul ated as disclosed in US
4,659,516 or i be adm ni stered, e.g., in the form

as it is marke e.g. under the trademark FASLODEX.
A conbi nati on e invention conprising a
chenot her apeuti c[ agent which is an antiestrogen is
particularly useiyyfor the treatment of estrogen
Eefept or positf@e tahor s, e.g. breast tunors. The term
"anti-androgen" as used herein relates to any
substance which is capable of in hibiting the
wheresypdak. &pfécts of androgeni ¢ hor nones and

includes, but is not Iimted to, bicalutamde

13—@%88}311-$ Baliy o5 B iHeRsht of 1 saft®e Q%q%g:%%@ﬁ’ts a hy-

In , , ) term "gonador el 1 n agoni St S
G@S’&ah'érf%?‘lﬁo'i‘?{@lr%’eg he Emrowgatﬂ% uncienal gep BﬁBéBP%W%?CU'e can
be seleetbdl mdzpendgody frem eachothest e. CGoserelin i s

di sclosed in US 4,100,274 and can be adm ni stered,

. Q..,.dR the formas it is r ket e. g. under the
Preleraniur S 38Rl R ehany pERicky St nirothl o plfboxy -
BUteXy. dspelMiPXY, BES-BulgXy tertbutoxyrmehaxexyn N-@&eri. SuieeP s 8-dodecoxy,
i nhibitor" as used herein includes, but is not limted
to topotecan, gimatecan, irinotecan, canptothecian and
its anal ogues, 9-nitrocanptothecin and the
macr onol ecul ar canpt ot heci n conjugate PNU- 166148
(conmpound A 1 in WD9/17804). Irinotecan can be

N L o, N 1 - e I Y 1 o o
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0520722, EP 0 566 226, EP 0 787 722, EP 0 837 063, US
5,747,498, W08/ 10767, WXO7/30034, W7/ 49688,

woegnIBIB3 and, especially, WO6/30347 (e.g. PCT/EP2009/056160

conmpoundknown as CP 358774), W6/ 33980 (e.g. conmpound

ound ZMLQ5180 . g.
S L S S bt e qnasz%sé g iethoxy,
halidegaethdmes, EeGla Br sl L. Praferably- Al0B8UPEKR gBOMOoBRHIZ GG themame.
kR'1s an &Ryléne Gdup ,theh_rﬁY & préferdbly &2alkoxy grlp,3n @artiEdlaPetBoxy.
and 7Hpyrrolo-[2,3 d] pyr| m di ne der| vatl ves whi ch are
scl osed i n W03/ ;an

ﬂ ﬁr%ﬂfﬂeﬁ@xm E‘Bﬁé’%ﬁed@ p%’F'Clﬂ'ﬁW H?ﬁefqrrr‘?& alsf%'da%‘i Pﬁﬂaf‘93"@f‘e (A1).
the c-Met receptor, such as conpounds which target,
ﬁ?&ér@%@h@&gbﬂ&llghé (A2)8s FALA¢Ioh¥ cQﬁpSu%&ocoﬁﬁrﬁbeﬁ' s"t\lut:ﬁbre (A2-

onpounds i nhibi't the kinase activity of

ecept or, or antl bodi es that target the ext racel I uI ar
domai n of c-Met or bind to HGF. Further
RP®ily; angi ogeni ¢ conpoundg2iincl ude conpounds havi ng
anot her nechanism for their activity, e.g. unrel ated
to protein or |lipid kinase inhibition e.g. thalidom de
WrRIRINONIS) el vsalgte fipgtionpherotia e has HisonprINGAS gefined for com-
paege tA1)chad IRSas e non- hlydlrloiylsableto@nangrbup tRrefefakdy R? Bta@i atiphatic,
erallﬂ)r‘laﬁl'c%r lmﬁ%tr %r‘o[] F@@r%bl %Etaﬁrﬁn@&tleéét Bhé Bdod atom, in

I tor
acataled i eIk St 0\95%%5’ OB 2t ergl qugfionhe atom.
It@)mmm@ﬂy miiegrad ifitfus eeleeted frainf dlied,eanyliaat iapakyl groups containing
B 1866 9B FLorirCatofe BithButtbeirky tBstindltod mequ iti®bdliefed that the fact that

55{ 'r{é‘/ot ?)hg&c(%pﬁchrtsgtpe QL. Qsée?r?bg;%‘ﬁﬁ& ea%'flvéamﬁ(glﬂ)re%urlng gore forma-

enase in
tieandhlepds o h%%ﬁ@%“s%‘ﬂ?t” %teﬁ@Prqu mted to, e.g.
Cox-2 inhibitors, 5-al kyl substituted

aaﬂﬁmlaﬁzgi?ﬁ#é%rbf Qﬁ%‘lér%s?ﬁ?ﬁar@r!ﬁ%gﬁ)‘éﬂ%ts'a%@c?rdm?%'fheac‘hemlcal

oxl , rofecoxib , etoricCoxib
§t5chtg8 )o(?r g al kyl - 2- aryl ani nophenyl aceti ¢ aci d,

e.g. 5-nethyl-2-(2' -chloro 6' -fluoroanlllno)phenyl
&gﬁk}ﬂzﬁGM@mH|Un]raCOXIQAZIhe term "bi sphosphonat es”
ed herein |ncludes( is not limted to,
efrldonlc cl odr oni c, tlﬁh roni c, pamdronic,
alendronlc ibandronic rlsedronlc and zol edronic
abein dehrY d@rin}(dr(axmaﬂﬂe foactidnel grdap whisheaete chogen indépendently

Lhend ﬂ{e@aﬁ:?rtdlﬁfecreﬁainld%g%e §a %rdé'éﬁﬁb atsrb%ﬂﬁéc?ﬁ?[?@rﬁbonent

AT T 4 2ad i £ b REEER R % iAdsp DR Ysable brganic

grogd satecled BONEEQroupr¢dngistiompdt aci d* can be

adm NhIRYICINGSrticBlad metthyl, SR, -BrofyiaBoldropys, rBitASkEButyl, sec-butyl,
t KEL |

e 9. R NGeh ARETRNK SE LR, (ERAL R corBRl i 6R0:

e.g. G¥Riexyl h%‘hﬁp%éﬁ‘ﬁ?h@pl&ﬁ&’ljpw tWepN ariicynnyodesydn-

can betradetyhirshedmeddcyl and nsoctadetyle formas it is

mar_kepRdny| &n Qartlgﬂlgfa\rnnytllhﬁrobér%ﬁ% 1, d octenyl,hand

"I bandr ni st t
o ST S B el oz o el Rty
BONDRARATTethyIRheaylr lnaide-edyil ghenyhandealisérmethyt er ed,
e g , Inthe formas it is marketed, e.g. under the

%%tlﬁc(ﬁ‘gp@@e”ed%b%%@aﬂ glla%%l(xg\% |‘§% Ith%E from methylérlethox-

Yﬁﬁ'é@? nh@eylfrteywwtanemﬂuomhw ?@rﬁﬂramqtﬂuﬁlﬁmowlgne
8 elcamﬂaorbprowlﬁpmlemysnbne (FTwB), bind 313 @ triffaonsprapsia
a,r,)gd(ﬂaparrym n (mMrOR) and whi ch possess
antl proI [ #eratlve activity such as sirolinus
(Rapanmune(r)), everolinus (Certican(tm), CC-779 and
ABT578. The term "heparanase inhibitor" as used herein
refers to conpounds which target, decrease or inhibit
heparin sul fate degradation. The termincludes, but is
not limted to, PI-88. The term" biol ogi cal response
nDdlfler as used hereln refers to a Iynphoklne or

Y Y —r Y
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as those nentioned herei nbefore, for exanple as
potentiators of therapeutic activity of such drugs or

wa@sooa/1swans of reduci ng required dosagi ng or pRCERP1089/056160

side effects of such drugs. Agconpound of the

nventj. o b n1xe th . the other dru st ance
rreBiditila TR R fertBet i i Pt acAbo - e fl SRR es react
ingrat Ieast enecridged arganesiianedAf bared atdeanlipnenwenssienai(A?), then the
Alolaa ARy of tdiganebilie (AN Lighdsergshasnsee (AR5 CAT/AR Neinwahnéver a broad

Pa%ég%}noér})dr&%%gﬁo 11 5@4 %gr@b%”y &ocug'EPe%‘r%glyQFon‘i 895 to 20,

rRariquaT fref@d 8o &r anti hi st ami ne dr ug substance, said
compound of the invention and said drug substance

{?ﬁe B&sbﬁ‘ skilf&d |ﬁ4ﬁ'@a|‘? %\dﬂ‘sttsftﬁé ﬁf&tar PRRY ABAS %Eé&@lln to the partlcular

G eaRaoREs Mg R PEPEURS ! e ol T o BBe iR S@h@‘ﬁ igentive
mﬁ@goﬁh@@olaﬁe@ba%‘éﬁﬁ dlopeceasithe disiesiigtconstanik oicthe oasulting po-

IR PSR 8s welll Gk &S Pidcfianiesl pissEriicds ANfolbiia@81R& /AD6f larger than 1

B4 el I T At M ot
i..A mplar ratip AHA2 o§|4)we3 anglgylelgs g magyial gith very Iovy:g( -valjg combined
@8h eszdoddle Jo godANS¢HABEAGE P MO /T3 a@iently WOA I BGR2DIY pre-
M@%ﬂ%ﬂﬂ%nt@%ﬁ& A1/RORs ﬁ&rﬁr1°1 19V SCOBHE} baRiarly

2
AT ES5s St st A8 SR gl oleg S ns 2767,

W003/ 104195, W04/ 005229; LTB4 antagonlsts such LY2931
AbolvekiSArg ﬂr&@th@ﬁ’re@;eﬁﬁﬁ@ltlo@%f&gzgg fluldl plefet88ly a@RYGd, which is

é%%ﬁ)ieaét%g%o%za /&%@%F&?@e ng&&&s{né d({A gé aﬁﬁf Jrr?é)golut%lllty of the

pfiggﬂoellﬁﬂeeo ) & solvet KCLis isyficieqtiy hlgwwrmnbthe)range of molar ratios out-
& eadfoidima rtdekiw) ne pbtalRod hombdersus §&8ykorGul den), V-1 1294A
(Napp), BAY19-8004 (Bayer), SCH 351591

Scher i Pl yl | | P desf
B G acT n o e e Betamicare( bR AparfosTing fof s prpc-
dasgis vath, or GINOs B Tes (eRet 1y doreyateSahich [ angaciaat a@oaing to step (a).
sGiedgesyentd/ MG 4d BMBRDgéNRIsRILSH or disA8ioh BREFRIEMGtive compo-

Y R

W98/ 1 8796, WDP9/ 16766, W01/ 13953, WO03/1 04204,
WD) 8d1ter@4R0iS praf@RBly3Fetetied MO0 M08l following criteria:

Vo047 HROARD; WX R FR: s @llgﬁﬁlgastwg(ﬂ%at f‘éér 100 g sol-
\é\fﬁg/ O 845éi@ﬂt4i%@rms R, /ln 9@% Idetntgggyiﬂarly preferred at

W04/ @ESM@BQFGV&;WMMQQQQQ seent, 6&@945 W004/ 045607 and

W04/ O3tV hipefiG AFoiise & 5ol @SEﬁEfer@bly of
EP 40 P §Q§2264 EP 1241 176, W4/ 17090
VWG/ 553, W08/ 2831 9, WDR9/ 24449,

VED9/24450 W09/ 24451 , W9/ 38877, W9/ 41267,
MO ERr2A 30 uSHP8AGITR6MIc sYNBRS GE 26bentCP. P réfe24ady solvent (C) is
YO00L2RARTIcfEROLA LRI OL7B774, VICDL/ 23399,

27130, 27131, W01/ 60835, W01/ 94368,
W002/ 00676, W02/ 22630, W02/ 96462, W03/ 086408, W04/
Bsoven, (CW\&PW HEYDH A, Cammmfmramnmf@%%eholmonoalco-
RIS PEIIAISRIBCtRMENaIGShol) ASSari@ s didie and RiolAOAGr&réA88 trickRlyc-

a- 2 adrenocept or agoni sts such as al buter ol

%sal but anol ), metaproterenol, terbutaline, sal neterol
fenoterol, procaterol, and especially, fornoterol and
[psalvemtq Y tsi cmbhyalestog itig pteferabll tseletfed feat metadol, ethanol, n-

n; ' S far,
e Rsbran Do S o S ek el Wbuhol AHARoL 1o
Exanpl es thereof, especially a conpound of fornula OH
and pharmaceuti cal |y acceptable salts thereof, as well
as conpounds (in free or salt or solvate form of
formula (1) of WD04/16601 , and al so conpounds of
W04/ 03341 2. Suitable bronchodilatory drugs include
anticholinergic or antinuscarinic conmpounds, in
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need thereof, especially for the treatnent of a
Protein tyrosi ne kinase nedi at ed di sease, nost

we@speasmbliy in a patient requiring such treat nBCt/EP1009/656160

further aspect, the inventiongrelates to a method for

re f ease responds, t n
PP i oo ek FERaT e RO FHoagsaril o heptanol, -
edtapeli Sethyhenandl saeerqctﬁgtota beozith @tqﬂhlol @hd fdincaiona ajdonolor a
pharmaceutically acceptable salt thereof, wherein the

E’Eeqer?@d &ol@%?e éﬁ%}(ﬂéﬂéﬁ yg&v? ZH?SQ@&%PS# 2(9)‘? 1a§ bgtg e!nggglcol gntadiol,

&imeeia @e”ﬁaﬁe(ﬁob\ﬁ?ﬁnﬁl% BeRIANGHPl. ¢ éﬂi\}ﬂ 'PGFW@G@'G'cH'ethY'e”e glycol,

tipeomylepatglycbin trietHylerielgtycob ape tipropyitend giyaaht i on rel at es
to a pharmaceutical conposition conprising a conpound

ctiv reql ent OCl a
Brestrree de dutnershie e Qo rich S8 aeruRR] BF hitigBhaternized. in
seiteulareipygena glsest muanpmiséhvivaiher. hivianediiael moneeihyl iethesl ethylene
g@&n @ﬁonobfbp@l dtoért BeKleas @@/@bl méid utyn¥@iat, letttyldrel gy ®smbAochexyl

na’t s a negfga\{co?r%é@h gl etﬁé}eetﬂpleﬂg @ 5 rrt(?(;n%I ﬁ]e t‘X/rb?JR)I Qﬁt r, di-
@thélgﬂﬁeh(ﬁol meRaEete rscté%t eng a'vgql@tqr\e;gthybetg@,rcHuethyleneg|yco|

swhp@opyl &tttdn,ea‘le\tpglehegmtdl snoabdbbudyltdtivee, diathyiehe gfycolonpaihegyl
ohef, Féﬁﬂ/‘é’he g?hlyc'opm8n(§rHéthl]Ieerthé’}S;9r%B§llené 86cdi '?r‘/cﬁ’t%teth?%ther propylene

aed he%ephp e g R SPes Aeieraly o hono-

pletvheibeu dintenvisneagtynopmabbeshy ithes, anshealyhydeeialicelzd pgrtial ether
861661, 30L1e ap HRAHYERegRBSl nidtRbrepyPsthecal |y active
net abol i tes thereof: and (b) one or nore
Ehar maceuti cal |y accept abl e excipients and / or
itheueirant (G)qis anether than tﬁ@?{é’@fo‘cuﬁaﬁ@ is pAFGHarlyPreferrad-es
to a pharmaceutical conposition for treatnent of a

H“séﬁéﬁﬁc g, PretQhe @%‘ erfePa’le é&%ﬂt@%ﬁ%‘%‘ééﬁ)ne Mmethyl ethy! ketone,

i.ncl
ABLET Brran o)A bbb ke Pae AR <EonE i Saudl o, methy-
soepylikelons, ethyenfoutyhibtage,)andsnmetbgarhdxetkeibnae or a
pharmaceutically acceptable salt of such a conpound
r -
MBREHES il & AR ML R s 0 B8 S S b o
further aspect, nethods of manufacturing a conpound of
froar prefeare(dl emiaoaitnémt} stepréadiof thesineardivé hesitiiodnasinippides tife following
Sgpyfacturing; such internediates are useful for the
acturin ac dof formula (1). A conpound
gﬁ? {H‘ér"?%?%ﬂﬁas(tloj‘eﬁé‘in);%ﬁé' IedBhred by processes that,
ta2p ulgingingt saighpigasosilane kerinto dootact With AswveoirtEd ivtinaod mixture of
the pyesgnt),invention where they thus form new

H ?C g(?dﬁriqs\tva%t gp(ﬁ E%\ﬁg}?ﬁ’l? c%tah);s? o éa‘?(]j h}% ,rgg here

Ion: ref erably
@4 6354”9 $yf at leastane AT %“t%ﬂ@eo(f“ &”tEd‘fﬁBQfdh&)r@fa P‘Héme”c mate-
formubla (1) conprises either Method A) reacting a
carboxyl [ c acid of the formula (11), wherein the

ar e defined for .a conpound o h
PlTS b P et e B SeH SCberanieS 1 Toeanea 4152 054,
optlonally in the prensence of a diluent (such as a
ROdtEs (23 9fdtbCarkothy @Bfalyst &t b@é@deld |hﬂ\y 6%pﬁfa¢§? et ted catalyst

fhd 36 Watd) o?'ﬂg%r(/\%té‘[‘;%né? c8{a| optionally in
presence o quc 28Y3h am ne) to obtain a
conpound of formula | ; or Method B) reacting a

Tloarfotiowithg pirefoeddnge$ Ahd préfarteer emibodimnents wbplyitd bk different em-
j : and
8 U S e L R B AT S A
conmpound of the forrmula (V) wherein the substltuents
are as defined for a conpound of the fornmula (1) and
L2B represents represents a boronic acid residue or an
ester thereof (such as (HO) 2B-) or
4,4,5,5-tetranmethyl -[1 , 3, 2] di oxaborol an-2-yl -),
optlonally |n the presence of a dlluent (such as an

o o o o - Y
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tralization of salts, such as acid addition salts, to
the isoelectric point, e.g. wth weak bases, or by

woematiseat with i on exchangers. A salt of a coP@EDEPZHOD56160

the formula (1) can be typicaldy converted in

0 manner into the free co nd; a tal or .
S BRI R 5 oSty Boie b SuSiy RO ol BEa 6 wier to si -
culated s @ atoims) issfrayailtta 30 epaiticwrrlyaniefesad Fomd2 todeli t i on
salt, for exanple, by treatnent with a suitable basic

;’r"@%ﬂm |alr'P£t% & o‘f’ Jnogir ag\%t(AZ?o dthe 5&035%3&5‘ d&:ésﬂsthe F‘e%' \%Tb%?%ure of

%@P{}()@Lﬁ%&ra%e ftr(P{B aPH’\%Wﬂ"’It@M TR %’@r%‘ inegsaly def qu p;?éqrﬁglugrom 1:2
toro2 in pattibasefrah 1dF @i N2, weskpdriicularlytpgnefeared from. g7 to 1:01. In

44t h6fe tHSS érhé §r ﬁ@sllgﬁé‘ /Wl@[ls&)t siith: as dt 1eE2P4ne brldged organosi-

g, VRSl P St b 11 ok o
orgghesilehg (Aorte tea salvany (¢laatars tetha snmref deer inolar ratieg of individual
6aRGIaAeDfA) i thel SOMRAL (N Wi th a suitable
car banyl at1 ng agent (e.g.

1- acyl oxyal kyl car banochl ori dat e, paranitrophe
?5'&‘? B%brﬁg?'éo gep tnsan NR@)OVGS%PWéQnQGCJMB@@JWdBe SW% i of step (a)
fangee fromi Iveimuiesro eavees, refevatyi feorh [1yhqor tqo’awedk particularly pre-

feWeHI?t%ngﬂ hbie t6 b2 heﬁﬁc?ﬁiteﬂ{ perdifrel (mﬁﬁ?ts{e%r[a aIIy ranges from

Dl Y6 52 et of “Can 100" CoRb P aRe Ry Pe%t?ﬁ%%l qpyow it

méght {esiddd b recompleté podpainsEicieddememtigainl polgokbiematerial. A tem-
peratuds @hicHss Egbseh wrmgh feRldY e Fisatvdhtaseolii9xigh reaction rate lead-

Frng%%}ﬁﬁuc%yér%r%o atlgﬁl aﬁ‘@—% For exanple, In a

wherein a substituent
carries an amno or amno-Ci -C 7-al kyl substituent,
The damatiooofcsiep (0 iscopfoealle dhaseh guelt Haathendscositygof thé sdlution of

Eolyﬁla&?ﬁ@)/én@ms RBNP6.085 1 (ZPQEK;%?@&H%J YAl RBm 0.01 Pa.s to 2

é:ra(gé'trr%acgeg)ﬁlto:ggglg\#et@ r‘r@terlal Is app éj agsu%strate (B) prior to
Ftepl(Weasemiined iy mosd defeihbelew, e theatrarsferéwpoihdisalytion to the sub-

§thdt6 B dkhtadddubip @akMs IRBGE aQiscasityedttilont .1 RIEPa BAsRticularly
ér‘é‘?&re%sfr&ﬁ %tﬁa/é?dﬁ B& O Pyri dine, in the absence or

resence of an appropiiate solvent, such a nethyl ene
chloride, for exanple at tenperatures in the range
ff aaatal 20 ist eBOin@Bnciplegany ahtaiso sbitabteoior taapeing therfeydrdlysis of
g‘é%@?@%@cﬁ bd Useedf @Dﬁ%ﬂl@czgth sféka‘?é Bl Shrfo st RRlds L8 Bhses. Pre-

ferﬁ@ér%{%égara é&gﬂeéﬁlﬁ %\%mﬁ Ii%g %ssﬁﬁreylg p@rtch% Pe?ramethyl ammonia
hydtexidgarietraagnyl emmadnéa hydseddreendietraproaplEnopeniahidriesidel
catal yst, such as Raney N ckel or Raney Cobalt, in

B%?ﬂ%ﬁlgpﬁm'e%é% a@ﬂs aﬁn}dq (?at%%stap ePe I%g shéﬁ‘ghc.d inrhaéac’ mineral

era
A¢id PRaN PERGIE FHb A RFHCUY BDINsEl aé' . at about room
tenperature. In a conmpound of the fornula (1) wherein

@hé Bsbh EHﬁﬁlng@é ér‘ér%f’se(g gl%%é?éﬁ%lkng\ﬁlé’ Rt frie fRPeor tﬁerbeatalyst i.e.
RP'@:Pr Fbass MRenCEe N e RO SHI R o M atetin Pty e S sl gt proc-

essels in penaralr Baspeaialystg sapianea highey. paresityeadmipes @atss with larger
r‘é%‘lﬂél nBid c@ﬂ#ﬂis suppaft afI@\K/é'prcﬂe R6IEMR! IoREr b@r@cs'iieV@d hlgher de-

g o\f?Fng(?c StFLE g%’e%gxymstgﬁgéj%nhl%enl[al SoI %ref £% Wcademlc

20t'r1azo

Pm?)Saer@@Q %&éU§Ab3<%9é)olTh@iieﬁ%t)ooﬁ’h‘%HH?tHf%orb‘Iﬁ‘le hejdand,
WB@%’@! 3 keyCractbr foz-tiol fivyadl pop2rties @f thepyatedsyl| is-influengdd by a combina-
r I r i :

D P O R e E e R T s P fdon

tetrafluoroborate (TBTLD (benzotrlazo

-yl oxy)-tripyrrolidi nophosphoni um hexaf | uor ophosphat e

(PyBOP), O (1 H6-chlorobenzotriazole-1-yl)-1, 1

, 3, 3-tetranmet hyl ur oni um hexaf | uor ophosphat e,

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de

hydrochlor|de/hydroxybenzotrlazole

B — I T o o I ™~ 1 NN e~~~ 1 I NA 1 \
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wherein Hal represents halo, in particular brono,
optionally in the presence of a diluent and, if

wale®pnsm?1 converting a conpound of the fornul aPCT/@P2009/056160

obtained into a different compound of the fornula

V) nd/ por convertin btalnale sal t. of. o ,
A st ke Gl Aale tobrenie A0, ferdadiefirid dari aci, suturic
atierphesphariedcist n'&r@&@d,tqhmlc anidobifligi atith Mleorppeiric @aidotiifidoro-
MetHanesdiRhiEHR], g?dﬁ)ahtg}ﬁ@c _acia,aﬂ)rbnﬁ(?zﬁiﬁ(ﬁ%dic a@d{jﬁfdfpetriﬁdic acid are

- - obt ai nabl e i sonmer of a conpound o e
&%%@Er%ﬁﬁm?r omone or nore different obtainable
isonmers of the fornmula (1V). Conpounds of the fornmula
A¥prgani daitbfermioracitqycdlie gaide peopéhidiycigh rhotesieid, pahtanoic acid,

LibruR, BRYIicBRRY, sGfbdY A4 rﬂeﬂz&@%mﬁ N cosme WisrdMc 4de

I et e S50 Eich Brdask ot ety [?Eﬁviqsbi% et hods

for such preparation. A process for the manufacture of
Thé anpastyt aeld i¢ b@fér@blgub@ct@&r)su@wmt theefolbetic beRydPblysable, i.e.,

Eagl‘étpré}gnéa‘ioctﬂgﬁ)oqw}% B%llg%%aat(gr%% ,n t?ﬁe%ﬁ% 8’5% %E% from 0.0005

fodt-fn Rreferabhadee Wél"a'ﬂéﬁif H‘@éﬁ%‘ﬁt'%ﬂeé@t@ﬁ‘ mixiyre) grfEqne Q104 S, in
bartiowar ffam dtto Wideterminedtah ithat beymrirgeoftthd saactiorasccording to step (a)
?,u(lraxi lrdd eHme-I optionally in the presence of a diluent,

by reactl on with a boronic acid or derivative
t hereof (such as trinethyl boranate or
Beeorging éx e begferveti ¢robedinenthsybsefiueiddo sied,(a4)othedoltawing step is
650N (h3Y trahdTerring rsendl @lwﬁéncqbétanmd alsObstrade MB)f ft & &84 pre-

r@B o) gg(?c%e gt?? (5#3 rsmilé @(t)to é@&? ﬁ‘t %ggtvo‘?{etdrg%{%gpanet (OA ) with

ta i na
‘é(a@lr fretbp @FIsesss of 4 F@Y@Bﬁ *Qrf@imb? PEYRPEF fMateyiahaccording to step (a)
ofahaipralehteinf/esr&iendmarnoothelr afhbdrméardisduasddgbavat o a sal t
thereof, and/or separating an obtainable isomer of a

0 nd of the f I romone.aqr re
BT Ph b ordribior Lo asf e AobpTeTIc s sclimhsmsriisein Jotid form,
parécdlahneretereX)asar !, HQ@W}SLmstratabeé’rg‘eWtéd polymeric material is
PERFEPSED thd libstriako@®) laftamava@nddeadntsﬂeah@rrete@atﬁlp by hfe@ns of a

pﬁfﬁg8 %Eqﬁbr%e hl?ﬁ? ofr grn%' oﬁltér&re gtglf[‘ intFeal otrggée RPlrr(g[r]n %o 0.8

€SSes,
Miqrerseters; &bpﬁ‘fﬁ‘f%(f@”f 512 t@@ﬁ]mhﬁr%@?%&l on. A process
for the manufacture of a compound of the formula (X

{%@1@&@% tb B@taﬂtﬁ@ p@@/n{eﬁéﬂdté}%l fh tﬁQ W%% iy HAERRH @ the sur-

tuents ar
EHRTGHE (B AP RRPATETS T AL P FEGTE ST keSS ofthe

ﬁlefpcraess\aw sveCid) braadirange. Prefareldiribes thickinesy iangpsifroncutoais00 nm,
ka,r;gymbwﬂbh] antoquonen9f formula (111) wherein the
substltuents are as defined for a conpound of the

formula ( optionally in the presence of a dil uent
pyitabie %\‘§a'&3 i%Fraﬁsf@rrﬂ@aﬁhq;p@wm%wteﬂamqt@ﬂ%qi pReristen (@ or step
(@4¢sesyaetiodly, do BetaslﬁaltesraralkdO\(IS tecthe aerdoBRilled intBé d)t,and are re-

%EQ ab léba'tn'?'g R REETREBEIBh sRiIIDRFENE SHERIERR 1AE coating method
R ﬂfgfﬁs”@%#ﬁf%m)eo@ae#earf%%%ﬂ?%"@%th'ckness of the

bt ai ned into a different conmpound of the formula (X)),
and/or convert| ng an obtainable salt of a conpound of

%{ %aér?%rk]é r(]j p cc%tl% fsrp%eye &)atlﬁgl (\4} (Q%EI éjrl{]? Hgﬂ%fch as

@;@en pwrglng gfgﬁr‘@lcqlwgp@d#e,pogﬁg{) and g@ﬂjgrrtgphm@yegrpf transferring coat-
gt &i gesabes fosmnaeich @é pastargdancedCVDlvanberapplied. §X)n coating is
Fé@gmgmﬁlgeyggre di fferent obtainable isoners of the

or mul a % . This process is particular useful for
compounds of fornula (X), weherein X represents

CH. Conpounds of the fornmula (XI) are known or may be
prepared by processes that, though not applied

hitherto for the conmpounds of the formula (XI) where
they thus form new processes, are known perse, the
follomnng schene |Ilustrates nethods for such

o o o, o o r Y o o



10

15

20

25

30

35

40

YN H BoC20O, NaOH Acetone, H20O Step 1.9 Step 1.8 Schene
7Exanpl e 1:

W@2(02/180Ri chl or o- 3, 5- di met hoxy- phenyl ) - qui noxaPCTIEPoLE56160

rboxyllc acid [4-(4-ethyl pi perazin- 1

Aﬁﬁ tgqlra&% é( g‘b%‘n%'%ﬁ‘}g\’ Xlﬁpl“lsﬁo;%te%a pbr op%égp 03 olgg@e talhse)ore -coated

gubstrates or non-coated substrates. The substrate is selected by the person skilled in

the, bt idilighd st Brdetel amilibaton: PRESbly; BiBisoptalte Rex Subsabie useful

%%éﬁ%oﬁgﬁlcqor(ai)ﬁﬁcﬂni% § é‘q}}) he s(1§ t%ﬁ 115 %gedylc?%qyctor substrate,
. FZ?Z“‘M?(SIG‘ silicop wadgrinysfer aﬁé B 97\9@@33"?'”% a pre-
farred ddpidl lewabbf, frdh® 18§ ue 46| IpBr @NF It(|§ alBomposgiblewasse semiconductor

§L§Bsﬁr%n°e@ i 13 icdh V\Vatfer HRSRAte 8 Bad 9 g SERRADN %ﬁfﬁummgenlde

gtlon m xture was luted wth Et OAC and
8”[] HIANURPLY - was separ ated and extracted with EtOAc.
The conbi ned organi ¢ phase was washed with brine,

d %fe(ri\d@?e‘ﬁ%dlmerﬁtl he 8UBSra8 (B)a9 B GeRiidoati@slor slibBtrate and is pre-

(ﬁrﬁ rﬂi‘r% é%?‘edﬂ‘}{% egoﬁgd B%FWB ?aé/ an 'tdﬂégttr%g Jb%gg{ f Qe follow-
newrefprred tQ ?@- ”A‘”‘i‘ﬁ“ ﬁPﬁ'r\gSy%{CBﬁh@)ﬂIm SoRings onfemlconductor sub-

Strdt@s BreDinohindo the3persahi shiltekdox thepdrearyd mayg senvexatiousepubpasas such
5?9?&yfblln‘\7ati%ﬁ'o¢ et%HinEé‘lrlB(té c?hh&fté Qﬁotectﬂve Iy ?gangstéeﬁetratlon difus-

glag BEﬁ@Ft{)‘ﬂmQF tion o?mega oms or cY\éanlng eC%chlng cheml((,a%s protective layers

89qitstkaser metchotve-iph etehinD - djalienioic & vierreorssepaednadxgtingdayars dSuch
{hBi-BI doalihgd SardfoBlinsthc® comEMt bf titAni3 INotidén Nhickel, cbpger, silver,

Eﬁ?a?%otp dr{)@t f%r wspls?t nuFﬁr ﬁgg;‘%méﬁ %&(.d[@ fl[JOr.r?att‘iSH%E%? phospho-
19585 berge- mhﬁsmmsp@'a% ae@suuc@e@la@rs TRlass; palycrystalline silicon,

glompey tithnasn diowtet @ zrobnial: ESI - Ms: 378.9 [ MHH] +; tR=
4.54 mn (System 1). Step 1.2:

ﬁ@m%ﬁ'g{ 'T@X q%%gﬁ%né/qélsg ]Jbﬁq{%;()%lﬂg GGéaggagngn? 8?’[(rYJei, gan?a%rﬂ nitride,

Borpg NBridH, ﬂ\’fE’de@Qﬁly sijgiesayibyangai metl sinesdioxgaedh @niarphidus carbon,
fireatel. a’iﬂorbﬁod’s?ca%onlgo@mﬂd@ br biheebiBYt edpRlyahars elicH &Dpolydi-

ﬁ%‘etfysng%ﬁ g&%rjngréc@]f é&)lgﬁ gfn\gﬂ%i:? anﬁ&;ﬁ’@e&t{cydh%(ﬂgg (E’[\)/fDA ODA),
E'Ph%ﬂyétetr%%”lapﬂt@@an'm’@demy@%?'a@tr@dBﬁW’h iAp Auoriased pol-

panietes, qohasgetihvars palgpladriyi qeihokalinetbrpolyyuiadithiet i on of
HCl . Vacuum filtration of the resulting suspenS| on

B F6 bassit Mishidn e Brefouiag o ToRREN e sibpert gyt i g pubstate
(B)&/epeamsg)f spin coating. When using spin coating, the thickness of a resulting thin
fir(i8 irbthei rBRINEPRHONP B @Y o) 0D INRPX@ s BBtameeRsyRBAfY dflcBniolling

m ture

)f t@é Iéc%ﬂ% of a Cﬂatln)g coHné)osHtl?n aﬂcli noxal i ne (Step
1 4') (4tBQU<§at'0113' @eﬁﬁé’F?SHWPO@@CN( 1.54¢g, 17.1
e methodDf @pini coptingradMES §azdmpie)s m&kns!‘/vnrtd) & gevsorZsHiledtin the
3800C, under an argon atnosphere. The reaction m xture
was allowed to cool to rt, diluted with Et OAc (10%
aqueous sol ution of ethyl enediamne) (150 m ), and
Btept(ered to afford 1.19 g (batch 1) of the title
conmpound as a yel |l ow solid. The f| Itrate was extracted

g‘céorﬂdl th-g ﬁ@%@&%e@?@stﬁe %a@e&#&éﬁ F'%? ﬁg'dﬁtﬁ% (a)is
F‘éﬁ?‘ﬂ%t%Beqt feaifeitted i n Et OAC to provide 2.31 g
(batch 2) of the title conpound: ESIMs: 292.1 [ MtH| +;
tR= 4.53 mn (System1l). Step 1.4:

5- Brono- 8- ( 3, 5- di met hoxy- phenyl ) - qui noxaline A m xture
of 3, 5-di met hoxyphenyl boronic acid (Step 1.8) (3.38 g,
18.6 mml) in EtOH (15 m .) was added dropwise to a

m xture of 5, 8-di brono-qui noxaline (Step 1.5) (10.7 g,
37.1 mol, 2 equiv), PdCl2(dppf) (530 ng, 0.7 mol,
0.03 equiv), Na2C38 (2 Msolution in H2O, 37 m _, 74.3
rmol, 4 eqw v) |n toI uene (100 m ) at 1050C under an

o o, .
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phase was dried (Na2SO4) , filtered and concentrated.
Purification of the residue by silica gel colum

wa@ kooerrstoogr aphy (DCM MeOH, 7:3) provided 3 g OPCT/AR2009/056160

title conpound as a brown sol4xd: API-Ms: 181 .2

Mt
%h? Q”é‘ B?%rcﬁeé e”é @%gﬁé%yresﬁ@wﬁ%a f%%@%gf’ ﬁ}?ea@"fs%{'o” of
ﬁrbmyqassd mw@lgre deteRydydregsediteinner2iuye means ddermperature of at
el 25 @npound was prepar ed in analogy to the
pr ocedure described in Exanple 1 but using

-am noni cotinam de. Purification of the crude product
Bﬂﬁ Rieferred g apbied saidrPabmasicarigHal phtep teiNp pBdpgreased temperature
8ffirdon 25 %) 150 WC liopedicliyr dfffidnuB@to 620 i) patticdlayly afdferretedf from 40
tdotact iy @&W%eaaﬁ\;%éféf@dlo@wommzto%‘a VB 497.9 |
499.9 [ M+H| + System 1); TLC. Rf = 0.12
(DCM MeOH, 97.5:2.5). Exarrple 7
StepAbpgdmesaily man 3t Foa avtemhoioytgsiie agveraldaiurso kabartieuld, the dura-
fiGr0snste £ (b3 fibnh Abbidy mxyiasyBoutamdle. Frerrdbiy, ltee duration of step

S R BT AE £ i hg 4 am nophenal .

Purification of the crude product by silica gel colum
Che Diceeaegd &piyergtieMdebding Bty (b) tan bewpliedyconstantly or it can be

Eﬁdntg'éa A er‘ntQI i it ?éafcﬂéggﬁféa%né 'térh;?erﬁﬂn@@é’c@%i_@sthé condition
W, SO -Ms: 469.9 471 .9 [MHH| +; tR="4.71

ﬁ‘?H‘e QY%m 1) ; TLC: Rf = 0.44 (DCM MeOH,

95:5). xanpl e 8:

Bufirg Stepi(t9M i9believed —d/lnfl‘ﬁhh@éib(g P& ydy) theidHy naKatlthé) Bordu§ 8truc-

QP%)?%EE ﬁ%dg) %ﬁecﬁ or O@%&l&%&%&& (I% As a %onsgeﬂyence of 8erf?rm|ng
pigp £b) t?éTFRH”f obsflees In tbﬁ eaymeris F‘B‘?ﬁoﬂi iseduced and &g stakility of
el pblynesric-retwork issathanc¢daep pephyatioh3or step (o). 22 Mol )

and a 4 N sol ution of HCI in dioxane (5 m.) was

tirred for h at, rt reacgtion ture was
e D orea b bR ng 6500 Tt En e RGO Phgay migas known to the
perpan akikedl intie ark praxisied dhatistigh DERNS Tifers @rsglaable cphieal of the tem-
M@’étdﬁ@ﬁh@%e‘%dﬁbkﬁﬂ%@lrﬂfﬂﬁ PriuABemdre 6ledtBadsMons,concerning the

LinkdsPlt AL ARNR I AP Lo o @IS B BAd ] U R con-

@'BP”SOIW‘ cegn-rRen fagilitiey frﬁ%‘?ﬂi'}’ QJSF‘Mﬂ—ﬂem'CQrNUC@r oupinh
(System1) . Step 8.1 :
éfeg)gb [ 8- (2, 6-Di chl oro-3, 5-di net hoxy- phenyl ) - qui noxal i

- 5-car bonyl 1- am no) - phenyl) - pi perazi ne-1-carboxylic
acid tert-butyl ester The title conpound was prepared
Apcaiging tyythetpoesenkingentivadurstedes thei fadanérie risxtariqll obtaimad after
Hgvimgeeclittdasie @) I%hﬁﬁb(ér)hrﬂb Reftagti ier sk1&ume B%Méh)@ %a‘ﬂon agent
g[ﬁrt butyl ester (Step 8.2). After work up with

d H2O, trituration of the crude product in Et20
afforded the title conpound as a yellow solid: ES- Ms:
BRrou§hdut GROpres¢riviiidentiort fRe térn3HehydroxyEytheryehl’ refStsetp a sub-

&agce E ‘ﬂ)re%?‘ré‘éb’uﬁ @\mﬁl?—}p/dl%'xr%'r%srkﬁeéerﬁ Bh BXYHaCe 3€IE polymeric

@a%eila lﬁ% Gt &qém%d(%lya é)f(QQ q{bagfn&g} B%§qu8u%|ydeferred to as de-
bytroxyatioplagestséP). FRefernbd/ B dehvdropdatipn agentsrtPbhie silpldtion
pgdrtadiey @U@ﬂaﬁtﬁsbﬁﬁalﬁl@@@&%)tmg Ry gt A fpsn. the Wa$ace of the
arhlgrweﬁ(g mtaPerlaFQ'hg]t&matsu%Cef H’F&? %fe?% tﬂg%ﬂte? ng\feﬂgg (& the part

ron m Xture was
efetheﬂr@eaﬁwf%rﬂim9059%mﬁt§ﬂa'fw'aﬁfa'81accqs '%fort“ﬁ@d%l tle
conpound as a pink solid: ESI-Ms: 278.2 [MH] +; tR=
?ﬁjr&ﬂ\t&) Bﬁt@(? acc%?cﬁ & e foIIownE; structures (D- I& and/or (D-1) are
It r 0- phenyl plper I ne-1-car boxyl 1 c aci

Pr@ gt utyI ester Di-te/f-butyl-dicarbonate ( 1 Min
THF, 5.8 m _, 58rmo| 1.2 equiv) was added to a
solutlon of 1-(4-nitro-phenyl)-piperazine ( 1 g, 4.8
nmmol) and triethylamne ( 1 .0mM_, 7.2 nmol, 1.5
equiv) in THF (20 n_). The reaction m xture was

stl rred for 15 mn at rt, quenched by addition of H20

~ - T 1
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The title conpound was prepared in analogy to the
procedures described in Exanple 14 but using 3-nitro-1

WO 2904Asameaz0l e i nstead of 2-nitroi m dazol e i n BUEPP2009/056160

14.3. Trituration of the crudg product in DCM afforded
the title compound: ESI-NMs: 444.9 | 446.9 [MtH +; tR=
4.24 min (Systeml1l) . Exanple 18:

R%216- Di chl or o- 3, 5-@vet hoxy- phenyl ) - qui noxal i ne- 5-ca
ropsyraisi(Rey d (Adi etdoylam nonet hyl - 1

H 1 m dazol - 2-yl)-am de The title conpound was prepared

in anal ogy to the procedures described in Exanple 14
Blereleaty RBypermeiaead BSRPeREeRvTIam pach othen andgandistne same
off differehizatidreflents a apb-owd@hdable Crydnic Goep with fidm 1 to 30 carbon at-
Gin8I VW 5 hyrBIyEdds AunkliddA) Q@GB'ah&C}’i%W,M)m&@aﬂﬁni& SURR or

18. 1 Lnstead of 2-nitroimdazole 1n Step 14.3. The
MOPPLOUSHBYERY: ESI - MS: 443.9 / 445.9 [M+H +; tR=

4.42 mn (System1l1l) ; TLC. Rf = 0.22 (DCM MeOH/ NH 3 aq

RS R45r&fedably seRctddl fk8m hydrogetdmyll -dk&nii, bhényl, halidealkyl, halideal-

e Rl bl HoldoBEA R P BB I Efnctel? Bty TeSbetny
Rinenygorchakiaemsthie Alkybansialkanyh gronps are RariGiasly friefsepd po R
of 2-nitro-imdazole ( 1 g, 8.8 nmol) in EEOH (20 nlL).
PRBerr &Pk IgRIpTiaxd Hkﬁ]yv}’%%]aﬂgﬁﬁrggyli igo-rp%éJyH%-thWI, id80lyl, sec-

| | oywed t o cool, to rt,” ‘an ncentrated. Trituration

Bty R bl tpenyh Reresindiseamast drr- et &/RrBhE ngferyt oyclo-
béwyl, tn-hdptyl ceyeiobaptll, whictlh naeeptylsedeayll trhdedecyiunttéteadecyl, n-
RéNEdEEYE ahd @FoctdaeafiPPRfdrBsd alkenyl %roups are vinyl, propenyl, butenyl, hex-
§r’@‘l%n$b9eﬁ | or o- 3, 5- di net hoxy- phenyl ) - qui noxal i ne-5-ca
rooxyrrc acid (4- pyrrolidin-1 -ylnmethyl-1

H i m dazol - 2-yl)-am de The title conpound was prepared
Yiis preédralgy sélectet éropr locleakyr eethibey,cathdadnipropexaipd-propdxy, n-

i _Ri liar@ - detord) nl -

E%F?%%Oﬂ%@ﬁﬂ% E%%“@A%@B%Wﬁ‘%{d%%%%& PLRELRAA Rl
RGO G ‘%Caﬂa-”lcy-‘:(/gﬁﬁ’é‘P‘P{yY'r-“ix HPRGROY % RN YsP RNy Iethoxy,
hgide netheret, €adl, BF apd hiltis paricdarty prefarreddt ¥ s d halBle drowp, in par-
ticddreciopmpound: ESI-Ms: 526.9 / 528.9 [M+H +; tR=

3.48 min (System1l) ; TLC Rf = 0.30 (DCM MeOH NH 3 aq

89:10:1 ) . Step 19.1 : . .
EDW?W@IQPWI%VP? 89¢p AR1can heeanpjied &s pbUrg sHpsinee Phas a solution. It
isi gréferred tpapphdthealehpd repdatet dgentfiylasgysdidionea solvent (C'). Sol-
' i t using pyrrolidine

%@?‘gzgéﬁ gg%g%dﬁ)?f&adrhﬁenrgﬁﬁgﬁéﬁielﬂ{ (\%Zis obt ai ned as an

i mpure sanple which was used w thout further

Buaférbbly agsalvemt (G&xisrgeleste@iGaccording to the following criteria:

8- (-2, fieldoriniigy 6Fthe Gettlion®iyRBsY ape@B YD) in@EivBRX@)ii§ Sufficidly high
rboxy| '&ot?\ﬁ ! o%n%g%ﬁéléé?&l.tﬂ%ln'vmh{)c%rn%ﬁt%'ti%ns' ¥ &AW )it op and
H i m dazo fx I ="am de e title conpound was’ prepared

i n -an8®¥RjY (¢ hena biing impasatuerefdianhed "¢ o %rﬁgl%eff@bw of
but uBom@ORaneyl40i°’Ckel and MeOH/ THF ( 1 :1) instead of

pal | adi um on carbon and MeOH in Step 14. 2,

-nethyl -4-(2-njtro-1 _ ,
éﬁq%iag'\ﬁz%ﬂﬂeﬁﬁ histRpimclas; bisrnasialery Srdpabowse g agsovent
¢3). Thegoneanitratieragidhe denydBoxyiation agentsii) inisolventc@pwelecbly is
fSth-9MB:100 32 9%Bwhere 460 8, biMivbight-ieférBto theZdpliddlioh QY StRi dub-

I I+ 4- (2-ni t£.0- ,
+i2h P 08 sPocer il BIP) s o Bl bpioviary pretergas o g o 50 we-
V& pRTEgRrdten A tAAMe Y- f Brorsbapope dghydondatiopiagent (D is used
Beepbd 8pdlidduts misiunginlpune tiayd @i ipsolatomer it cest eagpplied separately.
diethyl amne, and it was obtained as an inpure sanple
whi ch was used wi thout further purification. Exanple 2
1:
8- (2, 6-D chl oro- 3, 5-di met hoxy- phenyl ) - qui noxal i ne-5-ca
rboxylic acid [4-(4- ethyl-piperazin-1 -ylnethyl)-1
H i mi dazol - 2-yli-am de The title conpound was prepared
in anal ogy to the procedures described in Exanple 14
but using Raney nickel and MeOH/ THF ( 1 :1) instead of

~
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using diethylamne in Step 26.2) and stirring the
reaction m xture overnight at rt. Title conpound:

wESloo8102639. 9 / 541 .8 [MtH] +; tR= 5.55 m n PSHYEPBN/056160

1) ; TLC Rf = 1.0 (DCM MeOH/4¢H 3 aq , 89:10:1 ) .

anpl e, _28: . , , .
gﬁ? g%’-dfﬁ?ﬂﬂt%? 89918 () AN 4503RP I BH B PPl MEaRE S Hiabls. naggns
pmbdylandntﬁ‘@&itg cpatact between the polymeric material and the dehydroxylation
giered () Rrsferap®! ik lpogiierid intktarial bbtafidd detel havitd éleuted step (b)

escr&g‘ﬁﬁ@% A eea@?ﬁrfﬁéqér@g@g%ﬁ% aéé’ntw)ewr‘h&‘?f‘se&gée%t in liquid
fory; prefarghluas ﬁ@ﬁg’{“ﬂyltf}%ﬂqr?ﬂ”{ﬁkﬂ%ﬁ'%mer?@ HipgpT e @mayet of de-
byd‘renda‘tled agentdeby sudbettat am dii@ent|reaion luith thisreagtive groups on the
%rf&%%%‘('tf%"ﬁcﬂkﬁn&)ﬁ%%hél% hlfeddd. @ise&jv%ﬁta%leo@snl% aply” tﬁé Qehy-

SaIAUen 2600 (8) 1118795 exessial e ‘SacivtungtgnS o AR ay Gty pn the
gyrface T the RAyraer. rsﬁte(@cm MeOH/'NH 3 ag , 9 1:8:1)
. xanmpl e 29:

%%é 2 & n?qe(?étﬁ% ag{p?%g’ d'irh@ tﬁgtdFRy ﬁgﬁﬂ% &}e\ﬁg@ Pﬁ?&éﬂay r%gggs ft&m 25 to
%g et Qratios oélstse@éaue/@cab/srémmefaom A ”Sf‘kétﬁ t‘142 oy preferably

fnsnnrﬁgmﬁsmmsrtphcbiours-4 yl met hyl - pyri di n-2-yl am ne
hydrochlorlde (prepared as described in Exanple 26 but

in Ste d stirring t| :
P aete Pty Gty sierts O 7rs pialibAgybiamine (iso
EgwE: h&s@methyldigegass, [HPH), ¥imetRdctioegilanentriethytchianesilane, and
fipherhidBilorBéilane OHBID S(IEXAy NG duMrly Préfeirred. 9 1:8:1 ) .
Exanpl e 30:
8- (2, 6-Di chl oro- 3, 5-di met hoxy- phenyl ) - qui noxal i ne-5-ca
PlEOXg) i ¢ acid (5-
pyrrolidin-1-ylnmethyl-pyridin-2-yl)-amde The title

%Q&W&H % Y85 (B &R iRbkritiDe AR RO Q& 2eRIWbained after
gt%é ¢) |%lsl$ta?<ﬂ ?Wgémmﬁg_nﬁ% Taﬂi'awg@ aW/gHor@efurther heat treatment.

hydrochl oride (2 equiv, prepared as described in
Suigia®ting safl sumetsd MsteRXIrd @Idcdbmggmétuc$ta@i§tuc2ﬁar%)/oraad further heat

ﬁéétHehP%JsE%Fﬂrﬁ@%{éa@é} ottty éfq g#mgrlgmér?l JhbteB (o) of the
p@rgttvgrwqtsmod ifiscthengfore p(pfgroe tg@w ymgng@ater@l Ry megns of
glectrdmmagnetie radlidtion and/or to a further heat treatment. As a consequence of per-

%r&% Fé'téﬂ @Wtﬁé RiedharicHl SRR} thD Bk i€ tHRRE WiBo ot Gfnpro-
W@heﬂueg%%f%#quga”y| met hyl ) - pyri di n- 2-yl 1- ani de The

title conpound was prepared in anal ogy to the
R&&ﬁ@iﬁg tCa HRS prefdiRd dribcifentl theodBteriéhatBrial obtained after step

E )8t odgﬁﬁcwdtg%fﬁﬁﬁ%eat &eaeh@g{ hyl") -pyridi n-2-yl ani ne

orl prepared as déscri bed in Exanple 26 but
usi ng N-met hyl pi perazine in Step 26.2), 2.4 equiv of
TR ténapedsttirer appligd tnhstep @R atc@dingitx this frsf refeR2d lenddodintent can

Jar |o€ercé3%‘aH'FgﬁgeEﬂefé@EI of@. t@mber%ﬁ@ej%"\%?i fﬁp (&S from 100 to

gOQaz(i p@ﬂfﬂ:@(lytpé}ér cﬂ gorg 50% 650 QC 4vle partlcuIYEry pre erred?r%m 300
®-qD, "6 i patficda-fons 350 rﬁtdw@SQ/-Cphenyl ) - qui noxal i ne-5-ca
rboxylic acid (4, 5-bisdinethylam nonethyl- 1

M’:écﬁ@%&ﬁgbls rﬂ r¥lJ Brﬁl%glﬁggnﬁbpg]n&ng itls ﬁtef%r%cﬁ% %fljéyrﬁ gte&ﬁg 0/Bursuant

tozftb%r]VﬁnW‘Omc@G amlnert Q. rg@%p m@p@ar@, w))ergriae means that the
BHT(c%pBeldldobh oobre3ctowith thie pbiyxerip Irremleyria) -Rreferabha lthengtmosphere is

lrée gﬂ )ﬂ‘?’@e'cﬁo@ &éndjwé'{'léﬂn@héjr‘ggé)én é‘r‘é‘ ﬁ3|§ ealtgo enora
hurf 0oy 240 Bydoad) |88<A£9Jem%@3@9 Tes breliably Sosit of i

concentrated. The residue was diluted wth DCM and an
aqueous saturated solution of NaHCO3. The | ayers were
separated and the aqueous phase was extracted with
DCM The conbi ned organi ¢ phase was washed with bri ne,
dried (Na2SO4) , filtered and concentrated. The
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Di i sobutyl al umi niumhydride ( 1 Min DCM 44 m _, 44
mol, 1.3 equiv) was added dropwise to a cold (-78 0C

wa@edoatisom of -nitro-pyridi ne®-carboxylic acid BtTEP2009/056160

ester (step 39.4) (6.56 g, 33 mMml) in DCM (130
, under an arqgon. at nospher,e, The reaction mxture .
Rhaeriorihos8s dh PAteBbERaBE M eaisis Rt PRy Pt i sutable
Pgué sutalde reduciive ¥mopehels i inmagisdian mmixiute eftane adimare etithe
wéfbRe reMoned irtézf@aség Wwith @§lddogen. 16thB térhpératur@Bgbliel ok eszReled in
; . . T .
L3529k o Pt Bp B Wi AL ARSI SRR rodctve
AimasPhere vaHeD isesprntially freqiof RugE™1) |, filtered and
concentrated. The residue was purified by by silica
B Rlfera Bl UM r&&f"@ B ARBYPHRE (AT by hrears bf 4 Bontinuous inert
[ Oy dé 2.54 g of ,the title.co ourhd as. a Pelr%? SOIIICE .
E%q flqusor 3 ggntin Qus[ f,{ﬁvmafg r%ygtbv mgsphere. he flow rate preferably is
tomi0: T te- 3Hymoraiahlitersaeer bowty bardicaailyiprefeired feom 812 tp 10 normal liters
pepdidere of -nitro-pyridinet-carboxylic acid (Step
39.5) (5.74 g, 34.2 mol), H2SO ( 1 m.) and EtOH (50
m.) was stirred for 1.5 h at reflux. The residue was
b princiole 3t Rearscdeating <o R diedd Pederably afuBrrcRigHeEs! is used
Bitoeidad tren itsioba peavidsessffREmacartet obtechperdturacind f Wiet dimosphere.
L O enpel At Erdtpas &8@95@ ﬁlfc?’@r%n‘f\é"lgrb@@aﬁvbé Bpbid c%ﬂgtaptcl)y during

bri nf, d]J’I ed dél\lazs , filtered andconcentrate

8XGUFY & Sty Bf the title conpound as a white solid:

ES-Ms: 197.1 [MH] +;, tR= 3.22 min (System1l). Step

B hedtentheMitlireds Bydrigdt ePerbétBIgX Y Wwhich acpréfefredi-Xthbh hedtbmperature

) oS Y At )
L8030 ooy Mt o Breen e B 10 oY b 2 0 20

fmipy Rgtigarydrreigired Fprmsio W/ mimaery rattiatighrpreferred from 6 to 10

Eimminsipthertempdiaeure ésacttanged mcremerealyaiseralhe refdrreéd tetquelrature

Fhgb Wefitld 400RE réfetdto MRagifflinteMpefdtfreaqueous | ayer

wasS separated and extracted with Et 20 The organic

phase was washed with brine, dried (Na2SO4) , filtered

ahelderatierof the fusther et tregbment@coridingrte ateeddgantbesorralfew min-

(28 torkeverdl @ays, .prefBradly ffdh H 8XnindtBEto 5XhaUre, parfcuRely esterred from

( . . ) :
el Pl b Ry BTN ekl ) it e

3.1 g of the title conpound: ESI-MS. 167.0 [MH ; tR=
Ac&fding o a Ex@mal peeféied embodiment, the polymeric material obtained after

?t‘te)g ;%(c)lef? thg%%té’d 1%} %@ﬁfﬂdﬁ%@ﬁ@%b’%ﬁ@d&édﬁ% BXAEHA S5 SleEfomag-
ReR R alioEAAbe felo o TS BAS HRRIZE90} 1 am de The

title conpound was prepared in analogy to the
Bleef&dbg R tidesdstidParudtbeiftPedihicl fdth thesmBOradiation which is known

6066 des | 8 tesnBGadiation
bR BRI B YL U 1 B emertre
@ emifledaye ieariproy; distdpiion 96 theymalyagiatien enly AgPensis on tempera-

tueaahd fon argextine dldckbodpishgivadn byt Pladdies lemud eadiatatuct was
purified by trituration with Et20 Title conpound:

%18% fe'é/ysgréggtrognalgnggg ia]digti'é)/lg’kgndtirrat(;%:tioﬁ” gc?th r(glonno{ (%/r%[grlesrg thermal
8:d{aio8- Theedfbrsr ec@réind tasieh ¢Xyof Heeinyentive oiatitda eneo! Bneric mate-
i @bindd Fer dtepfc) is subjected to - and preferably cured by means of - electro-
9l I[]&‘CI rg!jigfic}ﬁ g&@thgxlgie?%[al‘ r%ldqgfigﬁ %{)r)n'tﬁgls&?ou-lr-\%%gtdfMeepolymeric
coﬁp.oun was prépared in analogy tot eJorpce ure

paterial- g ba spﬁogﬂdérﬁg is anythingithatgnits thermal radiation which is absorbed by
themotynadricdhatedaly | met hyl - pyri di n- 3-yl am ne (prepared as
described in Exanple 39 but using pyrrolidine in Step
39.2), and stirring the reaction mxture for 1 h at

rt. Title conpound: ESI-Ms: 538.0 / 540.1 [MtH] ; tR=

4.22 mn (System1) ; TLC: Rf = 0.35 (DCM MeOH/ NH 3 q,
94:5:1 ) . Exanple 42:

8- (2, 6-Di chl oro- 3, 5-di met hoxy- phenyl ) - qui noxal i ne-5-ca
rboxylic acid (6-

di et hyl am nonet hyl - pyri din-3-yl)-am de The title

o o o o o o N a
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using 1-nmethyl-4-(2-nitro-1
H i m dazol - 4-yl net hyl ) - pi perazine (Step 20.1 ) instead

w®@boo245m0et r oi m dazole in Step 14.3, Raney ni ckedT/BPZH09/056160

MeOH THF ( 1 :1) instead of pglladiumon carbon and

in. St 4.2 d . .
$Be Lamuirmsiba0 Elpe e coramtina ckenesmpnperes digigpromagneti
Wa(%ﬁfmr@ asgyiaiicm KHuEge which emits‘ietﬁctgor@gg@ﬁjigm@dialfga ingEdition to the
thétm8 r[a(%rlh'@n stemig fréth te SurdduntiRgdt Me@diynSerik nhaterial. Conse-
85@?@19‘%0%0 rp t% tﬁ’g Bfegg?dh\mnﬂﬁn% ospéf l m&lrﬂ rﬂgl)é%l' |Q§ubjected to

?L'Bﬂj'lr?fﬁ@gﬂﬂt'? r %ﬁﬁ’tloﬁl imag ertoath?rﬁ@' W&Iﬁj@t'lof‘t 'It is tBerefse mangdatery to
pseepaowde bhelactednoapnetiorddigiopimeadditivretoday coutse f therBalepdiation
ﬂﬁss%l;bHr%séﬁt'lﬁ fHer%rr‘bUﬁdlﬁ Ft%b%lyme)ﬁt: WiRerdh. 'Ifﬂe ADEBFIHLARE energy

n
Gl PsagnF oS qopuimacaiOy Bink Brd Ntk athishus e pas-
$39e, ofmﬂrma( Qnegfqyufrory et t®a colder body and which is known to occur via
beraglradibtor) peemaloorive tivh A tiemat sordbesonl | ¢ aci d.
The carboxyllc acid was synthesized as described in
St ep . 7 but using benzot hi ophene-3-boronic acid
[t lstow t@ tfzﬁ perEen %k"!?&'dﬁ% @t thetplegiomagetio radiatiqn in-most cases
ORAbIS. arwavalengtiSytistribatidn) (in the@lloRfingreferded t6 REI WD) gti®s")L The
%Iectrtﬁﬁé’éﬁé‘h@ r&faticd a?%r@&fnké‘téﬂ‘éd? Bne?é}al§ ¥knrigid Q%%Ibﬂgﬁh distribu-

car ox
T Y e P T Ao Hyet'?\féars? OR07 alyaviofet re-
digxcipitihe d-rayn regimendtrefetably dive elsttirgmagnetic radiation applied in step (d)
Bad@averriitidih A &g d o oMW, NA%ab 1106 chr, FAsRetArifonae heh to 10
érlj;xarrpl e 59) in Step 14.1 . Title corrpound ESI - I\/IS

2.0 [MtH +; tR=3.88 mn (Systeml); TLC. Rf = 0.57
(DCM MeOH, 9:1 ) . Exanple 6 1:
BhdBaters|ty bt the efeueom3gydticqudintorahccoeding astdypidy bf thisaeicdnd pre-

fefraliAniBRlumarm i BR84 sheh til‘laylk ProR¥ES gh Refectivb %uﬁﬁ@ 9%4/dMG oss-
itle nB pared 1 n analogy to t
el baUEr DRl St op 14. 1 but atirring the

reaction mxture for 20 h at rt, using
Bhé éreﬁﬁérhé(ér’@n@@écﬁitldrh &emra)uyowwuuﬂts Rva¥elehgifl Nethe RaegAsfeMtraviolet
@/&?i&};ulgﬁfrérﬂ E’&%‘%‘&) 3r"r)f‘n qg@ %? ﬁ% aéﬂcularly from 1pum to 1000

erazine In
b’é‘n?@f‘l‘ff‘%"}‘ﬁv@rﬁww Barypu'aw fﬁ‘éﬁ%él Mo 40cat- K8ReN suitabig sgurces of
¢lextamagneti® yadidtionl aee etenmmmebm£$afrm rad&burcds [kt slburees of ion-
FZR@ édugﬂ?r{“ n (System1); TLC K 0.40 (DCM MeCH, 9:1

e 62: d-Benzof bi t hi ophen- S yl - qui noxal i ne-
d car boxyl ic acid [4-(4-nethyl-piperazin- 1-ylnmethvD 1
s prettaredito sulyiedttravbelematiemeteribetogdirgyinlet UM adiatiepan edrticular
U RS ith WARIdHgHEaH HoaS1 ERID0! e thréfardbraidth 80 38300 nm,

8% rﬁlEtlf)Waklg %aq[ Qﬁ) glap%'ftic%%r '%} ﬁ_c%\ﬁaa}‘e%id%ﬁorhw% wgggfengths of from

yI”H’é ) YmpP@Eqrétiyﬁ@m(%ﬁ‘ébt(’Z@ M) jnstead of
2-nitroimdazole in Step 14.3, Raney nickel and

Mo Pehi AR i6 p%rtrcul%rlgl pFéfé‘rPé?oa% Arti QA 3¢ 44BtBA WFRVPRRIABSs of

BB B PR BRI 6 2da 0Rars Tog DUt eElpyeg for he -
qau@mme&ra@y hasa Spwpr di4rom 0.1Tp 3080 ovMicpdLInartiedir fusn 10 to
46 BWMwH] +; tR= 3.36 min (System1); TLC Rf = 0.10
(DCMI\/EC]—I 9:1) . Exanple 63:

8- (2- Chl or o- 5- net hoxy- phenyl ) - qui noxal i ne-5-car boxylic
Ag trtgnsity I asrAfisivrvelRnpii-range iprefgrabhyghosam e traldt is suffi-
tiebt te com‘qnmmd:rmﬂnlpihenﬁ)tymérncmnamﬂl adgis prefetrbe if at least 30 %,

b .
glre?é?ggt) g&sfﬁl pefrdéziﬁg)ait%yﬁr%glﬁ% I7rjﬁ)e‘glgé%ﬁ£éﬁ%g% erglrt]tgd (as electro
8- (2- chloro 5- met hoxy- phenyl ) -
qui noxal i ne-5-carboxylic acid. The latter conpound was
synt hesi zed as described in Steps 1.2-1 .7 but using
2- chl or o- 4- met hoxyphenyl boronic acid in Step 1.4.
Title conpound: ESIMS: 502.1 [M+; tR= 3.57 mn
(System 3). Exanpl e 64:

o = I T L
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Exanple 8 1:
8- (2, 6-Di chl oro- 3, 5-di net hoxy- phenyl ) - qui noxal i ne-5-ca

wo bwggsdoer aci d (5-{[ (2- PCT/EP2009/056160

di met hyl am no- et hyl ) - met hyl - agg nol- net hyl ) - pyri di n- 2-y
T R S N A
spgagiedniavelepginirange-3- yl met hyl ) - N, N, N - tri met hyl - et han

e-1 ,2-diam ne (prepared as descri bed in Exanpl e 26

ggtraéﬁﬁﬁ&gaé\% Me'érns ‘bf %Lﬂ‘ﬁbwllca %%E@CPBW]% m%teﬂ%@r@ E1ep In& %t i?‘%wn to

the. persan skilleg Hﬁ)@ﬁr‘\’tﬂt anddpt wﬁan%@ewlbe<srmW022(mﬁﬁ]2%&5 and EP-A 1
1R=33.44 min (System1l); TLC K 0.19 (DCM MeOH NH 3
aq , 94:5:1 ) . Exanple 82:

- (2 6-D chl oro i met hoxy- nyl ) - 3-
To¢ fvaviolf mariOn par b oRms Py Benissoicas ke B RS berson
piilleiddin thegary buah atemanigarytare lasnpso Ap@aridm Jampy mgielhadde lamps, and
aél_a@@g%nip@._ ThReUpnigeesdur® e heedrivén, Bhiedwhde driH an arc dis-
P98 oBRERE B kBharae elsatron mpactgenerptpd grihe s o
azin-1 - ylmethyl)-quinoxaline-5-carboxylic acid (Step
B dreferreddo peifarm stgp {(d)eacc@dinyito thenhxdntive, ih artitdlahthetUV irradia-

fl(Sn prgbééselncé)ﬁ?géﬂq&a wMh 2R be: R réeoﬁﬁlﬁw s[tM’E:'Fgaté' inert or re-
gquV? a r@%e@zw ere merJf') meansLt%at tﬁfe atmosp%ere d%%l\s/’nw? react with the

Bolyraee Diatshilab Poefsra&blydthmtmoxmqmﬁ israeispriilly reetohgxygein pad water,
addheslarytimiPiydrg Coﬁléizttrﬂ@tﬂhltt@geﬁoﬁahbﬂm& dfGitesged aAd hydrogen.

gk#) rﬁ Q»%rt%ﬁm&?ﬁg q%&i%z/a%&/ éo‘hs?t m%o%e% (?B%Hl'evaaség |#§9tlcular

ﬁﬁg;gpulyl s of different inert gases are suitable, too A suitable reductive atmos-

Bhdra jsindhiactitutar a-dixibredofmeichmxyorp béthglbefd@e (Wendbisd inpit peses with
% gén - yl met hyl ) - qui noxal i ne-5-carbonitrile and

8- (2 6-di chl oro- 3, 5- di met hoxy- phenyl ) - 2- (4- et hyl pi pera
zin- 1-yl methyl)-qui noxal i ne-5-carbonitrile (Step

8ocapying Rmthmgi prefexed smbloyliment et thg Inessenginyertion( step (d) of the in-
VérRive argihd Ddbniprses kiR foRswing beped at 1500C for 3 h,

| UL ERE ok YR IBRITE oo L AE é&aﬁ&blgrq)d

addl {2 pukiecting) spid) polyrprsicrraatgriali t?l@ f'é’U?;%@ﬁ%‘i tatriarRt
Whértee‘r gtelps (Apahd (d2) atecperfonhad Bished-s(n2ylGndowdty orsub3eduently to
({FP(StH ¥ RO ek );a% rér tﬁé Ryt t@aﬂﬁélﬁza'ne tHen the |r£)adéa:|?:uoi1)or first the

ul ne arboxylic acid (Ste
g%@%ﬂ%@ ﬁﬂ‘? ﬁ%atftrela r%‘?rﬁv\/as triturated in 1IN HCl (3
rrL) and filtered. The filtrate was basified to pH 5

ﬂ@fép@(@‘f %ﬁ&g 2)\Vr perRSA ddZsiniuildeoldly - it iE MeveHHaRts ot 8¢ Eom-

ﬁg@%d tﬁ bec' srﬁ}(alt%ﬂeo SH)J E)S{ 59 n@%ger%%qlcsqgﬁga?)% stralr?(?d stt before

ESDI(@ '%ﬂ)‘ﬁ”@eﬁo@ﬂﬁ@' 62 "M}FCI] 48'%@”@%@@?%%‘3\}99@@"%3
Step 82.2:

Br&&a@ly@%ﬁ%ﬂhé ﬁas@hﬁﬁi&ﬁ%% |905@r(f%rlrnéd% %ﬁe Ltk RE) and
B) Sl b stors ) ﬁséwswsﬁg}med%%&e eﬁ% abyother

ﬁn@n rit-id. prefgrravetoperfprg aiepdst Bl firsteang -tierr Sepidd) | A\I@rnatlvely steps (d1)
d2y b B@béﬁd)rﬁ%d(s@lb@&ﬁjemw toleatB o lbut dverldpSiAY timk-wise. It is

|Clﬂ%@f{ﬁr fe?rg% 6@&@@5 g)ﬁﬁ%rrmostgp%(d (] ii Fle)% SImLhteaH)e/ﬁ)LjSW as outllned

6%}4% ne-5-carbonitrile and 2-
br omonet hyl - 8- (2, 6-di chl or o- 3, 5- di et hoxy- phenyl ) - qui n

??’@é&ébec&dﬁlgﬁ?%?'tﬁé bét%nélﬁ"e%?trégtn%ét é(l:c%rcgm ® D%%p ble outlined
ﬁf?wq?'ﬁg'%s"@ &t ? on ?ﬁsi? %E’Te}?‘?kégp@ﬁ” ng%(aageéirterf@erﬁ]t € ffyeat treat-

rt, quenched by addition of a saturated aqueous

soI ution of NaHCO3 (150 nL) and extracted with Et OAc
(2 x 300 nL). The organi c phase was washed with a
saturat ed aqueous sol ution of NaHCO3 (150 ni), dried
(Na2SO4) , filtered and concentrated. The crude
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phase was washed with H20 and brine, dried (Na2SO ) |,
filtered and concentrated. The residue was triturated

WO 200Bt1202t 0 provi de 225 ng of the title conpourPd/ABR2089/056160

yel |l ow solid: ESI-MS: 460.1 /1g61 .9 [M-H +; tR= 3.97

mn,. (System1

@-G&HI%BYOO C t)r%t %F‘@ﬁf%g's”@ et RURS eHER 9 ergRRdiBgYs com-
pﬁisiregste@%\@kid)ﬁhd (d2) és Lsgfefrr@plyl chloride (0.08 m _, 0.98

mmol , 2 equiv) was added dropwise to a cold (50

g%ﬁﬁf&ﬁh rg: z%tegal 5 sutgjﬁctedfp%furthfe heqadltreatm?r}t r?ieth%r simulbaneously
PR Rriar &0 $tep &p!) tgylr(glrg@ﬁésep )) eRBlestingpfiersien (¢, the tempera-
tdre $an B eharged tincoem entallyusrecawde apiplied echsétntiC f or 10

m n, quenched by addition of H20 and concentr at ed.

T r aken,up in . washed, w t .
0t R et S Bk S PR Bl oo (b Al 439 asqutined
dbovedtheNasengjure applleddn sig¢pd@d) caonesnevesaddoad range. Preferably,
thel tepatat P8 applicdh® steptBUS from S8 t3@5pray p@kﬂ&lé@ﬁpr@’@r@ﬁ from

(A 3 o
%@Et 645}) ?9%8%%7@&%}8% pge&g@%a ?grﬁ(ﬂot)q(i §§ C'\ﬁfg .% prrém 250 °C
wsA0- °C. If the temperature applied or reached in step (d2 is 250 °C or hlgher then it
B-panticntaoly Hreférréd i usetamingrt phexdyttivegimosptere weich-icegseotilly free
bﬁ(g)g bénA m xture of

g 5-'di met hoxy- phenyl ) - 2- hydr oxy- qui noxal i ne-5-car bo
nltrlle (Step 85.5) (100 ng, 0.33 mmol) and POCI3 ( 1
Histeps gy andli(d2)eate ke gyl O uitarecBsly, thah douwegistep (€0 of thednven-
fidn, angaraenaedirihg tedy v TiRalistRSi plbee svaisis Préfdired tokde the polymeric

Rg%%l%g %@aatt H&?stt;rq t@rﬂb‘g‘rgfﬂﬁ'e gtothgtshr%g tlﬁ{é rgw jﬁgge a closed
phamRer- Igisi t@@re{q@g@@ge t0fk|epp &%@m@ﬁ@t%ﬁémmr@%ﬂc nrpigrial
consthent guxahistep Yas, nirefelréblyealt diengierato@ of &oncsd 1050 °C, particularly

F QIR0 30D SAPE! F Rt 13 100 ldogre @é}y?grtl%laﬁ)hﬁre-
oD ] 1 408y Tx Y Eymoeregire c45 barcaiploEocag) mosng kown t

Beaera. dilled in the art such as a conventional heating chamber including ovens, a

&&&N&&rrmbfmwow&e AylinfrafedNgHt @¥Nrc8LAMEptRbI 1At Soukdd, Bthot

rtarc'e t@e W@)‘M god?{:%ltself AH mcnﬁs_ed l’jt?mperaﬁure can b(? a%ollgd by
g‘-eBP%)ﬁ%a sor(vgn@naah@@mﬁéfeyt%mw Qa@tﬂgﬁei‘ﬁﬁﬁ transiesby means of
¢civeptiddtartor(He@Bcorgiuction/alompd Jenfitratprelgrdfiieand CuCN (
183 ng, 2.0 mol, 1.2 equ) in NWP (5 m.) was
rred at 180 0C f The react tur
i ez dopiepsc s Suptiast atprapenieb U mp gy preterred
B obeviedapring with jheeenedition ofstqp®1), thendhel tanparateterdmp applied

W th8 pblyReic mMElGiaR et IyTASE iR S REfefly #6200 RY Kmin, par-

ﬁ‘&ﬁar%{r&%ﬁ%& %W 4 E> E V%ﬁ v@%oaﬁﬂ%[ﬁ% &e%?rgé%gp 6 to 10 K/min. If

fhRdegegpture f5 qfﬁ@ﬁ%'”&?ﬁﬂ”%b’é’ﬂm tﬁ?é’deferl'%t%r%ﬂi@ r@age defined
phsviefrefeds toyths Maximeuny édmpoobture Tob tenpdratyura Emyp can be controlled by
EdiedifR %@?&pov?er?&ftérﬁpé?glfu%gjoul%g nmg of the title

conpouind as a yellow solid: ES-Ms: 308.1 [MtH +; tR=

4.05 min (Systeml) ; Rf = 0.35 (Hex/EtOAc, 7:3). Step
€8n@&ribg Bl emboginedisbofditereidhalying htemyH) thg aimosdierenprefesdbly is
anslie8th) MeEPs Bf b ZoRtinuduEBICAQEE fFRREINE donfiidiR B dT-ade@lictive

Ang} éﬁ Tﬁ%ﬂow rate pheferablg s Eom A E) 500 rg]ormal Ilters(pgtr hour, particu-

I'am ne
@gypyef%rrqd @Om?) 21"°n?9d1“)“éh'd“§l%%ﬁ9‘l”"rte aci d m)nohydr ate
(313 ng, 3.4 mol, 1. 1 equiv) in EtOH (20 m.) was
stirred at reflux for 15 mn, allowed to cool to rt.
The resulting yellow solid was col |l ected by vacuum
filtration to provide 397 ng of the title mxture. The
filtrate was concentrated and the residue was purified
silica gel colum chromatography (Hex/EtQAc, 1: 1 ) to
afford additional 225 ng of the title mxture. Step
85.7: 4-Brono-3',5" -di net hoxy- bi phenyl -2, 3-di ani ne A
mxture of 3 5 d| et hoxyphenyl borom C acid (15 1 g,

NN ~ o~ 1 S
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di met hyl am no- et hyl ) - met hyl - am nol- net hyl ) - pyridi n-2-y
| )-am de The title conpound was prepared in anal ogy to

wo bmopsweedur e described in Step 14.1 but usi NBCT/EP2009/056160

8- (2-fluoro- 3, 5-di net hoxy- phentyl ) - qui noxal i ne- 5- car box

ic acid (Step,94.1) .. N-(6-
i B350 ot B0 Sendbing 2 Kivkeeonds i srupry fows, pegtaragy from 15
seconidain & boyrpr rastigudatlyaxeigasd friomed) sasomsitopd ko Meu particularly
peifdreedNrdih hBo bédomas kyl nethane-1 , 2-diamine in Step
26.2) and stirring the reaction m xture for 18 h at
rt. The crude product was purified by sili
PylingHV e diziandhe apieysizectiniriRuionand tae aarosﬂmo BOtﬁhange signifi-
darttlyelrradiaporu byl me&Ss oMBY €619 .t@ dieMetdc fitms siowiBg BSs shrinkage and

§a§¥ %Fg?ggéggriqé-@'e BFing pRcdss EdMrde HINERiR hea? heatnient.

8- (2- Fl uor o- 3, 5- di net hoxy- phenyl ) - qui noxal i ne- 5- car box
5” amaltggnangeg&ogtmemh obste oQ‘ ﬂwegevegwtlvgme?hqwrme polygneric material
E6teined aftdr $tB8 [ CttPD rﬁdml vé OaSCﬁat(oabE)HeE&é@f W|t? évavelengths
- qui noxal i ne-5-carbonitrile tep
g%ﬁ%fgr%%ftﬂﬂ)éé Pnﬁp @ ol ) in ethylene glycol (20
The react| on m xture was stirred at 1500C for 5
h is Paidv\mvﬁhait the efficiehcy of hetat tradmdfert fesin wicbhveiritidQdl hied G ouacedinto a

%Eér%ﬁ%%QOH‘@@/ nwflgél?r@d by"tRe FHERG I%n@b&ﬁlﬁy Yhhe %%HQUIfaF ﬁ%terlal On

g Htueseatts B By é%ﬁ*srﬂer%qnt%i'ﬁﬁ GhipgriiPd g beding el and eff-
oeneyhef mictowave sadidsiongiroegy dusnds29. the pmieeI}rw propettiess gfghe mate-
AAINHESNAtE M dansSif @fcrddkade radiation typically heats inner parts of a material

%o‘g?@cx\%%)? %m?ar%?g&&%}ﬁtl&ﬂ?ﬂgét qu|tH81)ft%e'iH'§eoo%n8%§/kﬁ9&ry it is

beligvgdrla8 MigoWRY R casaieaiMelx 0 RESSHVSLY ¢aLplg wuihinetar O-H
bStdzpof Sdard) gloBpdHh the pBlymennd atera] whitbNfedtlveBs suppoidthe con-
Matlorq-ofzsll‘éﬁwg‘f%udsnle%% ¢ROndH p aﬁ’@'ﬁigéﬁ'aﬁ& RAmirR ofaricyroups

o Lo Bete RS BB T Boh eSSl T g al heating
DCM (10% aqueous sol ution of ethyl enedi am ne) (200

Withoutleihglbobihd byithddey.e 4 &Ur@@@@erfé@'df bRpadthé Begree of polymeriza-

{lérlgliqggﬁh% f%‘ﬁ%_é%c“?gs&‘ﬁ%ﬁ H% e clpcgssﬁﬁl\lgﬁggg sﬂg 6}%5 ﬁ] l%aa%ed and the

BPIG SESrANEIROeRit¥de refHeed @é?%ﬁ@%§atﬂnqu@ﬁ@f3@ﬁ silapabgrgups within
heqorale rhateéBalgAsh cohssduiehteofqmmnipating séep (d), We ineclsaligatl stability

ESha Moiwosd R-idcrbMieldl +1 tR= 4.41 min (System1l) . Step
94. 3:

5- Brono- 8- (2-f | uor o- 3, 5- di net hoxy- phenyl ) - qui noxal i ne
Stepelel Fl uor (20.5 g, 58 mmml, 2 equiv) was added
portionwi se to a solution of 5-Dbrono-8-

gge ﬁ_ng?n?ﬁ& %%@f@%%ﬁ%%é% aﬁép r;%%@' éx@gut%.ﬁts%@ é&) é‘f)sfqubqy 8 'subjected

t9i 3 sefoad WeBydpxyiation sigp 3qcordiing 19 stemie):quenched by
addi ti on of H20 and concentrated to remove CH3CN. The

resul ti n@ m Bﬂngﬁfr% tH@BoIQFnIeH& ?n%t aﬁ thgltn%%ft!e'} s%&) gﬂanto contact

flltered 0

filtrate was E@(?t '%%%tQBV@F?WOéY' gler‘i‘ rganl c phase
was washed with H20O and bri ne, drled (Na2SO ) ,

frhé @E@%d@ﬂb&ﬂﬁéﬁ@bh@b@ﬁd|ﬁ&13&fffst%rpctep%qa‘erﬁlcaﬁb%dswhat have
%e &eét%&:ed’ L?n}f ggr%togg A &grrgdjéé@d?crq(ggy?ﬁ 'a!génqg(lg) Are Mglhflzcal to

ord

B Ba%IBEE INERIGHEN Gdr o- 3, 5- i et hoxy phenyl ) - qui noxal i

ne (Step 88.3) and a sanple of the title conpound
fied by trituration in EtQAc to

}3@5’\% e 2. 45{5&&%%%\/\% te solid. Title compound:
ESI-MS: 364.9 [MtH +; tR= 4.95 min (System1l) ; TLC
Rf = 0.34 (Hex/EtOAc, 7:3). Exanple 95:
8- (2- Fl uor o- 3, 5- di net hoxy- phenyl ) - qui noxal i ne- 5- car box
ylic acid [5-(4-ethyl pi perazin-
1-ylmethyl)-pyridin-2-yl1l-am de The title conpound was
prepared in anal ogy to the procedure described in Step
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316.0 [MtH +; tR= 2.63 mn (Systeml1l) ; Rf = 0.09
(Hex/ Et OAc, 1:4). Exanple 100:

w®@2{02/18000i chl or o- 3, 5- di net hoxy phenyl ) - qQui NOX aPCTIEPHOLE56160

rboxylic acid [5-((R)- 3-

vdr ox rro n-1l-vylr eth vH ami de The.
P e R e ey 2 gt rﬂgtsﬁ%lf%fd (7o Trgna st exiits o
dietsckigpoastaeidcefiistay 8.0 aBdan q[tqalq_w-lguﬂatggalmgfers to a material that
ERibits-d ierbirb @opstantdd 6Toatow 2@t hyl ) - pyrrol i di n-3-ol

(Step 100.1 ) and stirring the reactlon m xture for 72

rt. The crude product was purified by silica gel
Efﬁfﬂﬁﬁ'yéﬂ‘ﬁ BRRED BIRERSRIEISCRIdN 18 thR Presey:inventian Rt {djetpctric
eanstarf) &:08 balpw 31%,tdrefe cabiypafbetbw EGowkdEnatetd), ih park&Barof below 2.4
EJMHF&W-’k rﬁé?érla'ﬁ) 77 mn (System1); TLC. Rf = 0.29
OH, . Step 100.1 :

(R -1-(6- Am no pyrl di n-3-yl methyl ) -pyrrolidin-3-o0l A
M diglestrigfconstant k is the relative static permittivity measured at a frequency of 1

ki8z 6( ) *Baboodding 3o B¥ nahliitkulatdr-sdmiesittclor mstthal Kiodmtb khe per-

6&?%%%] & f?ecérgirqcﬁﬁescﬁg%c}/fn Iﬁ&?l?ﬁ&%lsﬁﬁtp %ﬁ%rﬁ)é) I%é/]'c% M?dellng and
QH%‘“W\@@]H“(“?”#"G)V Naw Yo 1988 for 16 h at rt and
concentrated. The residue was purified by silica gel

Q4 Hﬂ‘fbr%h&?c%%&?rb?Wan(;%@Me’%%d“é‘cgbraﬂg to t%% H‘\Qenifoﬂ istfPporous
af he tit]e corrnr'Foun

Fﬁagquél %[B@l?ngfd el;__%)'rOLl\%naf.fggr I§ [P_ﬁrogs rallpéfa por@uggfaterlal
COCANS/ETEE ootunngls of Gfferentl gieapes and sizes. Microporous materials are ma-
feriblsRWB- hivebporas: Wdrbmredpm-lear»tlt@”&ﬁéfMDerﬂwwa% P6re¥ MithGidmeters

%@me(f l’?aﬂ éjnrtnqrr] gc@olfggddquttf%'llﬁA@ &ﬁgégfg: ﬁert u}(J:h mlﬁ;ro%orous mate-

bamc aci
(e dppic Y)h@‘)e '(ﬂfﬂ? speg! 'Céuﬁacﬁaﬁﬁ%‘f) NBS (10.1 g, 56.7
mol, 1. 1 equiv), AIBN (843 ng, 5.14 mmol, 0.1 equiv)

M‘m%béro(fégrpatéﬂa) |sV\@%rr%H't5 589 i Qbriak withat an%dér%erab@%o(e diame-

for oh 2 Qidiat By pisasurpd B iedhs PEFadmisy b Agr g migsoopy in
Torabinationt Withimaigg tanekysig@$ af lphstSO8 gporastusinace sthtsticallt maaringful
w@fpleoncentrated. Trituration of the residue in CH3CN
afforded of 12.88 g of |npure

(5-bromonet hyl - pyri di n-2 -carbamc acid tert-butyl

Hi*stf‘@ eontexied r“i'?eléfieé‘?rg '@’@Ot'% 't IS( P?POGaW%ifj@‘ﬁW?tﬁdfel“’dfpre” and
élfbﬁéd calls (2ndlomavins, antl/a2 tagigisy.) Thvasghedtibe preseat imvartionehe term

eh'&%@b%gfiﬁtr@feljsqg r&amcfﬂave a]ccgé Ar H aﬁ%@f%as the

(oo Gl L2 equi T SR et lumg fi@tion.ef open
bl padels €im Wnl.-36 ofihe &atalrore dolame pandsths oblwmedraatipn REsIoEs! cell
bdred (|HM0I 20 Qf ﬂ‘?éttbt%%&é veluhie) BdotMer |3meﬁg@r§uﬁf bfaM&Volumes of

B RS bs FpalL stf R BB L By Wi BT of tne
matariglis rdfsge%mw@aswrswl - gel colum
chromat ography (DCM NH 3 agq , 99:1 DCM MeOH NH 3 aq ,

f
Qﬁe ?or%ug nfa@er% 5&{ gd i%ﬁ)p tgg rﬁ)gésehhlﬁv%;fél%h %é(ﬁlﬁﬁ@?bﬁ?ﬂﬁéﬁ%o%sﬂy as

Q'J- e sol 41‘?

yelLas clggeqeqfl RAEWem 1) : TLC: Rf = 0.14 (DOM MeOH,

9:1) . Step 100 3: (5-Methyl-pyridin-2-yl)-carbamc

@6é Bpdresdir d@*’ééﬁg i€prefirallly S,Iﬁ)érbi&teﬂiedlfy HbaduRérhemr ¥lisorption iso-

ﬁ)ﬁfr%g &lgi(seér% Or$ |38thefln§% Hg‘detelcflﬁheJOI;])SH#('EIYgorogtPEMngeq%ently

?p%'ﬁcrﬁdfféc%@wp 6'39%‘71 N adsoratipngsotherg magsuremaet auwsfigcts the
dpetifig, sutfdcOstampding Dorh tlee|oper) callpoésidy( 50 nlL) at rt,

under an argon atnosphere. The reaction m xture was
stirred for 16 h at rt, quenched by addition of a
saturated aqueous sol uti on of NaHCC>3 (100 m .) and
extracted with DCM The organi c phase was washed with

a saturated aqueous sol ution of NaHCO 3, dried

(Na2s®™4) , filtered and concentrated. The resi due was
purified by silica gel columm chromatography

(Hex/EtOAc 9: 1 ) to afford 11 73 g of the t|tIe

o o a o
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gel colum chromat ography (DCM MeOH/ NH 3 aq , 94:5:1 )
to afford 1.9 g of the title conpound as a yellow oil.

wdaedobaswonpound: ESI-Ms: 129.1 [ MtH] +. St ep 10FCBEP2009/056160

3,3,4-Trinethyl -pi perazin-2-agpe A m xture of

t hyl - 2- br.onpi sob t
Ehdipiagn S RO E kit rabtutadin J9o3 Al ilan S fifint e area
efdpw@naarepressite & eharagteristigrfasithe ricraposepity v/ PPivUs ohateried pursu-
6730 theihvavaisn %Péféﬂa@@' ddebrod 2 duantityror bt le¥st 1@ashestg@nger gram

gérjmgl rr?g VOIEF%tr r%%és%?&g%@%f fn%rﬁ:cﬁg (E)tlgﬁ %%g?ewﬂ a?lafaandard tempera-

@rga P{"@@WP (B pb@té‘?l ghsolufsreazira ofd 10eP% |hiedadsw@pﬁry|sotherm
thecdhyds (etorded db4.tOmpenature bf &7,4 uwith a wausli@diiterdntnegbof sEs pur-
E@arf?toSBﬁPG@QSQ‘n Itqg profredit m%tdb\/éusﬁhé’t%FlézdbEh@atﬂ’é‘gc&@d Rg to the

Ot assS| um.car
ﬁ‘i‘?ﬁ?”t Inves '%’btﬁ AN HPERAE ’(‘%‘G”ﬂlﬁ‘ m"?ﬁ‘?@"?"&ﬁ&’la\t%}?' m%t%rap'aé adsorbs
aavaniinotat least 48.0m3 argonrpstl gfash s@nple it a ypkihediirgmeasurement of
fHe'dd@le}ﬂon o A Gt Etﬁﬁdzﬁrﬁ'térﬂber@&lﬁ@ aldl bResBMe.(STREat an absolute

Ples bR 2T A P 54! PRSP T L ¢ compound

as a vvhlte SO|Id The filtrate fromthe trituration
Differert mwlrttdsajaecﬂ)eamdllédﬁm datsilatkl epqgifici hicepoteys sfakce aeeas and

gﬁ%r%ﬁd? Q?@Hﬁ%?%ﬁ@@&e&%@ MeORtadSorptian |t39théfnf| QitHout contri-
g RO AT et e

memoﬂaac(:@@mgl\tgmwegan_d Conklimesrmpitlmed 08Olivier, J. P., Conklin, W. B.,
8nd ., SrolhiHely, 4. 3n Crira@ém2xyn BheswlLs Saisnex@l Rbeqier8arF. Rod-

$l?e)§yﬂ2(%ﬁ?s%c S[VEV %?hglaé? K. ghUn er Eds p 8EEISFTer Amast?vg?m

erazin
ﬁ%% éf‘bﬁﬁﬂk'? stsrigddo %@Y'Pﬁ%?mﬁﬁd:) BF‘@U@ mat erials

prepared thereof Description The present invention

SROESO0 ) Bty K BB RALR) nongs, Enne
g ol kP e BF Lell g ahghtsmg e R Ryenfany ol ko he

mfalyan%ofpw@mmcﬁeisomtlan fsotheems af a:)ennmeraturerwfaﬁpiiﬁ Ky @egadrding to DIN
BB Thé BEThhethodjsaGbivAGos &) ik fEALINE Fdrenib@pefesal to a
first heat treatnment, (c) bringing said polyneric

material into contact with at | east one

W@P'&S»&‘P@Pr%ﬁ %@rﬂﬂl a(jg?r’bs (aal)eagtu%ﬁ (@@tqrg@n BeY; fam sample accord-
ipolty ther abovealieedribgd nethed eicir absate piessuradf 2670Ra and Adeémpera-

fu‘Pe Qf gk k%ﬁoﬂaﬁ%ttotﬂlﬁ%%@ﬁq Mgrbepr@fe‘?actﬁytthé Ur%[]é h\%‘fbrlal adsorbs

rnDre concerns or ous ter

e 0 e o SRRy oI P 51 RGmyfn the above-
désseibed methadmatpo m@ﬁolgtewawr@ofrﬂﬁ@é?ajam tﬁnrsoatmtuawfﬁﬁ 4K
aébd)rdﬁ@tdﬁlw ed135a1.d material for electrical insulation
and in mcroelec tronic devices, nenbranes, di spl ays
and sensors. Reduction of the feature size |
Hiscfugaerarare srafereed ikthg noppisi metstial adrenbp é‘h@és%@”ﬂ% #I9PRPer gram
samople asreferablypaidpasy aiood, iglaaticulat tbleastal Icnpirstee abowk-described
RRWRN Al 'aﬁ %b@@ﬁt‘e%e@s%ré ber BB @fé?n debathiler 88 Y € Sccording to
b g(%ga%g ess than 0.25 mm The electric resistance

tal interconnects and parasitic capacitance
bet ween netal interconnects is known to in crease as

EbestARWir§1 e SRPBEhE ipbrdils MBS A c&dting ks thiidlvdriek ihag an upper
f?rﬁﬁ]%bﬁéérﬁ rrm] {h%aasrr?osL{nt gpgrg%ﬁ%?so%eck&rﬁder t(% the ab8ve de%%lbed condi-

TN
W’é‘r §P13h 3k HP%ﬁ'HUd% B examelgi 308 cnp e g s RRIIERM I5aERIesaeCaRding to

theeabione tessibedeithal stiagredsold @Egsdureref 2870t Peearsia tshpezature of

Bﬁ?ﬂ@érﬁyfo Efbrﬁﬁlggbo({*%3% MGSer @% ebordhg b t& e above de-
MTONE G S S S e fﬁéf’é

e bed anethed @ QesaPy St ge @ ghPY 66‘?{8%? L\/%O K-
intercon nects in conbination with a material having a
particularly low dielectric constant. Suitable | owk
materials for use in sem conductor devices need to

nmeet stringent prop erty requirenments. In particular,
Iovv-k rraterl aI s nust exh| b|t a h| gh thermal rrechanl

I . T
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known to the person skilled in the art. The term
"organosil ane" refers to a nol ecul e having at | east

we@e@ns@anosi | ane group. An "organosil ane gr oupCT/ERf089/656160

toa Si atomwith at | east org organic group attached
toit. In a preferred enbodi nent, step (a) conprises
reacting (Al ) at | east one bridged organosilane with

His pretestedtifiibe hordus IMedertsl eurskgrinio Hiis ingerrtiogrhag@scupedative area of
Mr@sotb £ (pabsh sm4lv2)haadt2nhd s bit IeA& 30MoH QhefeRIbE MIddst 80en%/g, in
B%Hﬂ@%&’aﬁ?@éﬁ‘ﬁ@ ng;%’o%'nlﬁ%%e%& Pe‘éBt Rﬁf mﬂg'dS{“e%%eE% thEOWier-

QP@‘ﬁﬁdng sy abayzing dive argog é‘ﬁé‘kfp%orb‘ﬁomﬁ'iﬂ‘éf%f@fq?& at a tempera-
twyel o108 74 Ksacaodinab Yk 166¢ 85-d twhan dpplyirgethe falseimgenadeling parame-
Wil Qi po‘?é@fnoﬁrn%gét‘web&é gMBARIoR nAmb&RRG. One

hydrol'ysabl e substituént attached to the Si atom

Throughout the present invention, the term"bridged

be fastis usabtae anugber lgnit for therminutative speeific surface asea ehores with
bmdfecdrysmah@ tRdrg2 ARSI lrcan@st@fdétmumwmpﬁ et @nididnce, the porous

ﬁ%fé’rl)él tl?é/sdg ?ur%&lg e %%gmégbk%%%réa %Pgor%\/vﬁ dParrT?e\A%rs sEnaIIer than 2
ﬁ'@tcg frg@ 40 90/ g i prticyrrf P é@p ﬂ\@p '&‘?Eyl ene group.

As bridged organosilane (Al) it is preferred to use at

b?e?értabl ntﬁe‘b%FHE@Ll'ﬁ‘éj{ ﬁ&@l@é g' Egcﬁl@s@*afc%“atréﬁgf 'ﬁ\—;ast ) nlg meas-
ngélbé{ ithe %T%egh(?g “&Qﬂa quf%rﬁ @lgﬂgopgﬁlcélla ‘f’ﬂ hps  sur-

facemrei of@t fr@st il g meanssredhydhe B&HI ngethhod, zven mora prefgred at

féasﬂzooqhz/@ carbon atons, which does not undergo

hydrolysis in the presence of water (non-hydrolysable

organi c group) and wherein each Y repre sents a

hHRIPePryaEbt esad el torsanqiedtgradirzrd @&ﬁ‘%@spﬁga%ﬁﬁfﬁﬁs'@? elec-

tior frdorestopy combided Witaimgeaanhlyds. The parosite (gehentetbsed cell po-

Fﬁqﬁﬁﬁ%ggl%dﬂhe Er”e@érﬁrlrﬂ}%ﬂorﬂ% dbSairkeY 13 rlﬁX%r%n& a comblnatlon of
ﬁ5§¥ e or arylene group, particdular preferred a

i al kyl ene group. Preferred alkylene groups as Rl

are net hyl ene, ethylene, propylene, in particul ar

Theé b@rl@mls fi2ferian EstHInaBIR. pursUaRBIOLthE Wvahtidhr i8 BKférapg chafdterized as
? ‘ﬁji X ﬁpgy ESEBQ 8f ép\l\gb’la?k E)gpetﬂ}%tmﬁ é@g%)o rS? glgarIF}@ #mfle%ometw
ﬁlar(t@ﬁm'@l’ﬁefog F‘d@ﬁ@aﬁﬁg ke r@aéswfqv@rgvv@me of {0 reAlprialgelt probes
thecelduotrioa righsityewitdn dagth yésadioarnd less deinesng! ren éor aiepibis dif o to
E&/e?é] %uﬁﬁ}%mnﬁ?‘lTh@% RinvSELRe3surin ﬁé Pefl@ctéd X-rayfhtendty as a

erre aryl e p

ngtl gﬁ? raé(dgm q_ncg ﬂg&yﬁgﬁlﬁy srﬂglian %WQW?%& is known to the
dergon tslgilqn;heﬁlye amihat §XE€.ajqcp¢aéeinﬁt§trhlyB@tﬁ@ thickness, density, rough-
Aesk FHdAhe i aRhiBNARB&F thin fimsAnipBrates BY k@ Mstance described in

beda bRl BRI, BHGIAN LI SEe ARLEATHESAS: ARghour

the RipssmAtVENtipndafers ?gvaafﬂ'mw#h@ WCk;BF%? gl F%Tdaﬁwtér%ﬁ% slhout 1000

om paesEnt phatsubstgateup. The term "aral i phatic group”
throughout the present in vention refers to a group

ont ar tic nd al
E0t Bedife i bmvedn PRaRehEotie fieBRRENLT Frep GrafSXR and the
dmte oha inmatdrjal with ig@ntigal ghemical doprpagitian (oAﬂwitf)o@pdre@Athe total
Borddily @3&Bin¥d vanie ks st fcise@tan@bpéhBorea) e danvkd.

represents a hydrol ysabl e functional group. The
égr ol ysabl e functi onalt 8r oups. Y in one nol ecul e can
P

slepeteallParoriiy ferrie? afi@%wﬂ@é%wecwlhwng eutieppsed cell
porositys(é ¥olt-e) =ftotahpdrpsityoixym SXE (ToXyl,-%g tiiexs/open cell porosity (in
Yol /@W&WN é@é&rﬁfe@%ﬂéb{/msnbm oxy, 1so-butoxy,

sec-but oxy, tert-butoxy, n-hexoxy, n-octoxy, n-decoxy,
n- dodecoxy, n- hexadecoxy, n-octadecoxy, n-cycl ohexoxy,
vi noxy, phenoxy, benzoxy, phenyl ethoxy, halide

met hoxy, F, C, Br and | . Preferably all groups Y in
one nol ecule are the sane. If Rl is an al kyl ene group
then Y is preferably an al koxy group, in particular
ethoxy 1 2 bls(trlethoxyS|IyI) ethane 'S partlcularly

- o -~ o
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step (a) can range fromapproximately 1: 1 to
approximately 1:100, preferably from1l:2 to 1:20, in

w@a20oviisobar from 1:5 to 1:12, very parti cul arl BCT/EP2009/056160

preferred from1:7 to 1: 1 1.24 n case nore than one

use ea on i d

ShaI5Re aaf Pleista e SPE PR low B hinhinetts gtbfery over
asnagigtdtely dtpagiiyengs anchisprefarablydram 50 & 9%Vgt -%, partlcularly preferred
P6HBOAS ioBane-% AhdlimpiMeulsctomend td 69 voebgrs to the sum

of the nolar ratios of individual organosilanes (ﬁo to

the solvent (C). The duration of step (a) can va

B%P'e@f'tté YA m@énatrw.a@amdwgttﬂ @%Wﬁé@ﬂtdﬂt’e&'o@ﬁé’ﬁe‘c%’})'y from
04rgd P §/cofnidPaniculat feem 07 @ megice®. preferably from 1

hour to 1 week, particularly pre ferred from 2 hours

0 24 hours. The, erature durin a). typical
i GemREioess SickuRgenais nih ariaspsp SR ro Bhist it aiEpirbeous
oc@npared ttheatesiaiseabiaingdeagogrditmpiodhe paer drowhe o wtpined reatgrials in
b@rtlélﬁlaﬂ eI RHBcadlélgttrit BoMEtARtGh edthbih@idMwittdihpPdved mechani-
%9 (ﬂ%rr material. A tem perature which is chosen too

é% eadS to a di sadvantageously high reaction rate

lead ing to insufficient pre-formation of pores. The
T porioas natterizal elptaipableiby the efetiraald cgodingste thesimedntiohad in particular
%@ul‘ﬁsﬁﬁé’t@héﬁor‘@e&rﬂ%l %@bl‘éﬁérﬁ’ﬂ j@ M%ﬁéoﬁoﬁ@%@ﬁb@é The po-

rom rred

915 el Splyhsbis,may Sisq B zenlia 8 ced shbshobmept e deplay

matesialsathemsicapens@sd, hydrephobissurfaces, (Bylagars, mackaging @pterials,

b s@sctRdichiangm. i n nore detail bel ow, then the

transfer fromthe solution to the sub strate
dvahta%eousl t akes place at a viscosity of fromO0.1
Ippdditiop ‘2thﬁ’d”%U'att%‘r'@l(%uthﬁrCPSP‘pfé]?'té‘?r@r%r@oorP‘r%C@” pepiged for the

tmandfaBarisg of éinterefadtab yobtirgs, prisad, waneguidasc rqitaetnamptrcs and

Séhé%tdhsﬁroﬁkﬂer@ml rﬁlcio%fecfréhrélfé%bé‘l%nt he hydrol ysis of
organosi | anes can be used. Suitable catalysts are in
particul ar acids and bases. Pre ferred acids are
outlined below. Suitable bases are in particular

tetramet hyl ammoni a hydr oxi de, tetraethyl anmonia

hydr oxi de and tetrapropyl anmonia hydroxi de.

Preferably, the catalyst is an acid catal yst,

preferably a strong acid such as a mneral acid or an
organic acid, in particular a mneral acid. The person

skilled in the art of sol-gel science knows that the
nature of the catalyst, i.e. acid or base, influences

the porous structure of the material obtained by

sol -gel proc esses in general. Base catal ysts support

a higher porosity and open pores with |arger pore

size. Acid catal ysts support a | ower pore vol une,

| ower pore size and higher de gree of closed cel

structure. See for instance Brinker et al., Sol-Ge

Sci ence, Academ c Press, San Diego, CA (USA) 1990. The
exact porous structure on the other hand, which is a

key factor for the final properties of the material,

is influenced by a conmbina tion of nmany different
process paraneters as outlined in the present

i nvention.As mneral acid hydrochloric acid,

hydr obrom ¢ aci d, hydroiodic acid, boric acid,

sul furic acid, phosphoric acid, nitric acid, chloric
acid, triflic acid, fluorosulfuric acid,

trifluoromethanesul fonic acid, fluoroantinoic acid,
brom c acid, iodic acid, and periodic acid are in
particul ar suitable. As organic acid form c acid,

acetic acid, propionic acid, butanoic acid, pentanoic
acid, citric acid, oxalic acid, sulfonic acid, benzoic
acid, lactic acid, glucuronic acid, trifluoroacetic
acid, and trichloroacetic acid are in particular

suitable. The anmobunt of acid is preferably sel ected

such that the nolar ratio of hydrolysable i.e.,

. . M T 1 R o oy -
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n- heptyl, cycl oheptyl, n-octyl, n-neptyl, n-decyl,
n- dodecyl, n-tetradecyl, nhexadecyl and n-octadecyl.

woe@baswed al kenyl groups are vinyl, propenyl , POUERIWYI/056160

hexenyl and octenyl. Y is prefsgerably selected from
E% gaéh]nethoxy, et hoxy, n-propoxy, i So-propoxy,
S so- but oxy, sec-butoxy, tert-butoxy,
n- hexoxy, n-octoxy, n-decoxy, n-dodecoxy,
M- hexathRe @f YnakiigRLHREGLMBEriaNcoRysHs PIgaK® fflowiig E08.in the order
pheng 3; benzoxy, phenyl et hoxy, halide nethoxy, F, d
Br an ? IS partlcularIP/prefe.rredif Yis a
hal i tFe gr,eagtﬁpg qtrlieaéépne pgnasilape (Wit watepis the presence of a sol-
dehydr oxydra{C)ato fargeapsly(djic caterlaé appl i ed as a pure

SubstANCE KM tiAg thd%%‘yrHéne'Fnater‘iaI‘t&a RFehestRAthsharp! y

Lo it Bt Gelerenaten i CriL i Sebd edebygronia-

t o sol velnan g@ent (Br ef erabl y, solvent (C) is selected

accofdji ngubjettihgeaiti Poly@drio gnéiidl € blactrdrigyrie@t tdiidtiohyanafor to a
t he dehyf&{ﬁe(ryﬁeaa'thgét gnts (D) in solvent (O is
sufficiently hig tain a honobgenous solution with
concentrations of at least 5 w.-% and solvent (C

has Mebhodlaf ngpkingrgpearatsumatenibl dacorirtto@Gimd, WherelrGstep (b) com-
pr ef SH?&' éﬁbfefctnfrgj' oy %Qlﬁl%«nﬁ thatd RG tef’ﬁp%fr&ﬁr%bémom 30 to 150°C.
sol vent i s hon-pola I's particularly preferre

to use toI uene as sol vent (C) The concentrati on of

8he Wlethpdrob makingi coporaggemeteria Bccordingptovataims (1©r 2, wherein step (d)
pr ef esmplisesi curihg 88 Dolythelid tnanérial B efeaind @Pel¥etdmadte8Btadiation

refer et a”fﬁer P(égfﬂ%on as a pure sub stance. The

conceén 1on 0 solvent (C) is particularly
preferred from5 to 50 wt- % in particular from5 to

20 wWwetid df tnakingen pdrawms materidiedoedrding/toaddims 1ag&ntwhémd)n accord-
i's uﬁt%qo Istep@Ns 8 lemehg%a@ecnams HleBteldHo l%rﬁgﬁr‘aﬂﬁ@o@f"rom 250

in ng}%é@gn or 1t can be appl |e§Useparate

dehy ation agents (D) can be applied by di fferent
nmeans. Suitable neans provide an intimte contact

bet weietholdhte nﬂﬁln?@édr@u%b%ﬁlbpécc@mﬂtg fdeIabY db 8XWhéreintdlep (d)
agen}uethgp ):?rpgrr IS g& ﬂbslgt%{eecfl %aﬁ@ L)glyﬁtreh(g B‘?‘fgr%f toaéle(ctré)mag{tﬁtlc ra-

obt ai he
t he diatiprand (S?Qegt@@‘f LY %&9 palyMsHc H‘;j’é‘?f uReciteat featment,

pr eserdferablylait gderdpdratune offre@h ¢d@bd §5€. a soI ution. The
person skilled in the art chooses the anmpbunt of de

ydr | ati.on agents that an efficient :
Lactietisdisr PR hiatt helergl s ing 0 faums 5 aios Sopherein step
t he fblopmprises subjentingbaid polyoterieweaderidl to uisavdebrad@genus
to apply the dehydoxyl ation agents (D) in |arge excess

9f t K}I%throg%fhja%% f u&ocrgﬂsor%%{erlgfé)c%efdlrpdilﬁ ?{rtnsq% %h\%hereln the de-

appl hwozsrd@tmgaqeﬁb Rl éhhemeaigimadisitaang-ep (c) typl cal ly
ranges from 25 to 100 OC. The duration of step (c)

?)’ pi I‘?I%tHo)ﬁ orf %ﬂﬁ? d ;ScQg?JslmEte?rHF&cBler?gztoWr% 1 tBWe RERM step (a)

dehy&?@?%eétr?%?fmg@elﬂag rﬁ)org?%osnane & V\y’[h wa%er in thedpresence of a
bi s( selvenst(Gyasd aybyidid fmem(aam@mexrm‘mteael

hexamet hyl di si | azane, HVDS), trimethylchlorosilane,

%9;' \e/féﬂlreytlo‘é;blrfﬁf %" l a o%us r%gtetha' %}%8%% Cljal 5 8%'1 té%ewhgﬂ[% step (a)
st ep COHPIISS %@Q'n%@&n@@'w@e%wat&aa' t@r@esq?étr

mat eri al obtai ned after step (c) is subject ed to

€. eCM%mgﬁﬁfa'kl)(ﬁtgraagdraﬁé P8t &E)I‘Otll’% ® ddihb HQ{) oN&ALrein step (a)

t reat nent ctl nerlc mat er,

o DB dE oD ] SaeT Ot P A5SF BO hcH ab o hycroly-
treatment causes curing and/or crosslinking of the
polynmeric material. In step (d) of the inventive

nmethod it is therefore preferred to cure said

pol yneric material by nmeans of el ectromagnetic

radlatlon and/or to a further heat treatnent As a

o o o - Y N r . o o
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(d2) subjecting said polyneric material to a further
heat treatnent, wherein steps (dl) and (d2) are

w@eoobaswed eit her sinultaneously or subsequent PGT/ER2009/056160

each other, in the Iatter cas;tsfirst t he heat

treatnﬁnt and then the irra { @g tlrstt h
i r r adrAE CERNAN ”Fr%?PF’tSrP@rHE"tC“er ?H%‘ht‘ °1% 09?8%”(’8'5"6"‘”
and ea2hydiplsae praenesliase widupares opi¢cule (A2) tasform a polymeric ma-
neveretri@el ess not only comprised by the term
"sinultaneously” but also preferred if step (d2) 'S
started first before step (d2) is_then perforne

[ badMglod Of rakinga RAAHTISIEBRERIGOTHIY torclaipe A ta @p‘ghere'” step (a)
Pr ef eoraptisessteaginga) leakt driecbrisiged erdanosilaapt(Adandsat least one or-

perfggﬁ@qa,hé/ e\%grb,ﬂg steps (dl) and (d2)

ihg‘éeaﬁgﬁﬁfy%'e@awe PR a o8 iR AL B E A

performstep (dl) first and then step (d2).

Al ter nativelysssiRerg;YS(dl) and (d2) camtiie perforned
subsequent | YR 1 ch ot her but OVe”RIPIﬁ ng tinme-w se.

It is particul arI preferred though erform steps

(d1) and (d2) sinultaneously as outli ned above.

Preferred cofdiréin®isantidi? tolrereppseonahoribydrollysaad ogyahic group
accor di ng 't Qi M?io éér%or%lfdntsr% WEdr8-eakh Y'r%presents a hy-

Fenper at ur o ddigple hasoRal oy Bk 53 5e SelRERdIdepondenty from
t enper at ur e edah pingr andeean kb thevsamet drsliftghenthand
enbodi nents com prising steps (dl1) and (d2) is
preferr I dtoa
furthere(%%gt'gtai %g?@,%@doﬁ”%é‘?gﬁ% bédngtcr)l{js lﬁ?%% ?)prr or
to step (dl) or starting prior to step (dl) or
starting aftRiSisi ep (dl) (AZz-he tenpera ture can be
changed increnmentally or can be applied constantly In
() i Sy B b R ORI o B AR R 25 Rnate
appl i ed i n sarefiphatiepr emmaliaoygamoegrogp bretmablvanrgtemlng at Ieast
Preferably, ghendosrpatont.ure applied in step (d2) is
from 50 to 650 0C, particularly preferred from 100 to

0 0C, very particularly preferred from200 to 500
ﬂ)@: Mﬁfﬁﬁ’ﬁrotf makingra RQTevs Q‘BE?”G@QCQWWOG‘@WW tt’ﬂé Where'n the po-
t enpeswstrogterial@ahibisl a dieleotrércdvedtantk sf lsgdow G2prefesatdp 0f Délow 2.4.
or higher, then it is particularly preferred to use an
' uctive atrrosPe H’p slessegti?I% in the d

Ing| 3 PAPHT (Y ) AGSREFNLS ClAPE 1dQ d eupagyein the de-

si muhydmedatginggenhéh idsaiecied Bommt (ads) orsf caneouindagpording to for-
ti onmuld(mylor (o-mh,ar during the W irradiation process,
it is preferred to keep the polyneric materi al
essentially at constant terrperature at the sane tine
pref 84 i nsi de a cl od€d)chanber. It is therefore
pr ef @):8dQtSi(R%gep the tgipdrature of the polyneric
mat eri al const ant duri ng step (dl), preferably at a

tenperature of fro rticul

or oF Gheielh FBR" 160 Peisircerenpabi e padt otberandgn be the
t o 490n@Q; diffenent @utneprﬁsbatslaynqmrle'dr@rsa@te drooprsdlscted from hydro-
400 §én, alYE alk@APEARL HFhyF dAliRQrACM iibesikyarRny neans
known to the person skilled in the art such as a
conventional heating chamber including ovens,

m cr $ikad 8Yqrelarklafunstorsh grase selastadifrana Pedoxy, gtﬁthoxy ethoxy, n-
sour prepoa isopiropady, hibgtuxy siserbaiexy,aebdutoxyy tbadetoxg) n-heveoxy, n-

W 1 @bty Qt)ér £/, In to%%lerf*oxfﬂ heREIRBRE -4 bR, W(,g/ clofBxoxy, vi-
be aﬁ O% rgeans 0 iﬁgvenhl onal eat #:ng %Vu ﬁe q
mai n ‘S}Vr BRIy 02 R0 PP e APy NifeReiieYof bV art -ah
and/ or heat conduction along a tenperature gradient.

If the tenperature in step (d2) is changed

increnmentally - which is particularly preferred if not
over|l apping with the execution of step (dl) - , then

t he tenperature ranp applred to the poI yrrerrc

o o o o - o a1 o o o Y
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DIN 66135-1 . For structural reasons, the porous
material according to this invention has an upper

wo pemotismencer ni ng t he amount of argon adsor bedpCmER100%/656160

t he above-described conditions Such an upper limt is
for exanple 500 cnB argon per gram sanple according to
t he above descri bed nethod at an absol ute pressure of
2670Qpa selacted froempéi-atRh-emehodemic slfanand monextamjs axygen.
400 cnB argon per gram sanple according to the above

S f151330 Pa
qu gB#@%ﬁEﬂgiuggmg%b%gaggﬁﬂbﬁg%nypre ﬁ%ﬁ%@ ﬁ% t he
porous material pursuant to this invention has a
¢SmuS amicoad wtealevice omipagioy @pof@ermestesaaictatlinghanlaimm.
of at l|least 30 nR/g, preferably at | east 50 nQ/g, in

rtj ar. at Ieas for instance
8] o Elelalin Sorano eHme s Bp v st RR E g T4 or a
anal geinisgndutorateyisa agderdingttd olaim 48t her m recorded at a
tenpera ture of 87,4 K according to DIN 661 35-1 when
‘?Ppl Mgggf tthgﬁ)oto(ut n?é%tnaq a cg’gln (?CIB% q‘ﬁorte%’cﬁ{c%?i%ﬁlaﬁlon.

ores;  non ve regu 'on, no snoothing. To0
be stlll usable an upper I|n1t for the cunul ative
$PecUte of thampbeaee nadtedal atcqrdingdo vhaint 14 iramist @slectronigl deeices,
thanm%dggh%;g@bbggg;gQggmaround 600 nR/g. For
i nstance e porous material has a cunul ative
specific surface area of pores with dianeters snaller
than 2 nmof from40 to 500 n2/g, in particular from
100 to 400 n2/g. Preferably, the porous material has a
specific surface area of at |east 50 n2/g neasured by
the BET nethod. More preferably, nanoparticul ate
conmponent (B) has a sur face area of at |east 100 nR/g
nmeasured by the BET nethod, even nore preferred at
| east 200 nR2/g. The open and cl osed cell pores can be
characteri zed by nmeans of transm ssion el ectron
m croscopy conbined with image anal ysis. The porosity
(open and cl osed cell po rosity) throughout the
present invention is obtained by neans of a
conbi nati on of methods. The porous material obtainable
pursuant to the invention is preferably characterized
as a thin filmby neans of specular X-ray reflectivity
(SXR). Specular X-ray reflectonmetry is a technique for
i nvestigating the near-surface structure of many
materials. It probes the electron density with a depth
resolution of |Iess than one nmfor depths of up to
several hundred nm The nethod invol ves neasuring the
reflected X-ray intensity as a function of X-ray
i nci dence angle (typically small angles are used). It
is known to the person skilled in the art that SXR
accurately determ nes the thickness, density, rough
ness and interfacial thickness of thin filnms on
substrates as for instance described in Ferrari et
al., J. Phys. Rev. B62 (2000) on page 11089. The term
“thin filnm throughout the present invention refers to
afilmwth a thickness of fromabout 1 nmto about
1000 nm present on a substrate. Fromthe difference
bet ween the density of the dielectric film according
to SXR and the density of a naterial with identica
chem cal conposition but w thout pores, the total
porosity (conbined value for both, closed and open
pores) is derived. The closed cell porosity is
cal cul ated according to the foll ow ng equation: C osed
cell porosity (in Vol.-% = total porosity from SXR
(in Vol.-% mnus open cell porosity (in Vol.-% from
Ar adsorption anal ysis. The volune fraction of cl osed
pores relative to the total volume of pores can vary
over a noderately broad range and is preferably from
50 to 99 VOI 96 partlcularly preferred fron160 to 98

I T Y. N —



