Qui nazol i none derivatives useful as vanilloid antagonists The present
invention relates to a new pol ynorphic formof a quinazolinone derivative
4- (7- Hydwoxygtrodsisopr opyl - 4- oxo- 4H qui nazol i n- 3-yl ) - benrpomiEPrébesIaY i Ng
structural forrmula I1(B) and to a nmethodjof preparing it. The invention
further relates to a process or nethod for the manufacture of quinazolinone
derivatives useful e.g. as vanilloid antagonists, as well as new

i nternedi ates useful in said process or nethod and processes and net hods
for their manufacture.

4- (7- Hydr oxy- 2-i sopr opyl - 4- oxo- AHRRNSRARENTEIBMS| ) - benzoni tril e having
structural fornmula 1 (B); is disclosed in International Patent application
No. WD 2005/1 2051 0. In a first aspect the present invention relates to
the crystal formB of Z{h@ prqwatrlay@p.tlgn relates to optically transparent polymer films

i sopropyl - ‘én@’éﬂTeﬁ”dpﬁ’éHll?ﬂféﬁédarr‘erﬁ X dRESHEQRIS. Ndr8 pﬁh@ﬁl%?ttﬁé b8ehtby an X-ray
diffraction pattern having three or nore peaks at 2Q val ues sel ected from
9.3 10. 8 14nvgntiqn relaiey tosush eragyictp, madesof aqgplyamidg campasitian thatarg bothg 9 23, 4
0.2 2Q or %ﬁ?pa%rﬂfa%?j%l\/é!gogd ﬁvecﬂéh @al a%@tr%rmél“préperﬁés %oréﬁaﬁlculé%@h 2 1.3,
23.4, and 28.0 ) onpound of the invention in crystal formB can
be prepar ecﬂ‘eﬁtr@ﬁhsbﬁ%%l Gﬁ'@‘fﬁ@'ﬁ@ﬁ@@f@?wséo pighdempergiine cesAni @A mesfieh as a
m xture of abes #RfaR JaaHeE sUb§Palté9hfété?fagf%)?!r%rg%?uhd’@éﬂosutu%ﬁnt%’%&ém%fsC' bl e
organi ¢ solvent may be an al cohol, such as an al kyl Clto 10 al cohol,

pr ef er abl y ashieving tliraghigh beasrer flexive Blspmatesplsy et hanol . When the pol ar

or gani ggsol vent conpri ﬂ%%t @sitant Hé@sp%fen‘f‘@ﬁ@éts §H@f|lﬁ1svﬁé%éln§‘e§ﬁl'o|%oefopr gani c
solvent, the ratio of polar organic solvent, such as a m xture of water and
a water m $OpHPlEYSHINPIECIEBIGFHCESt shehragtdispiays, ahe repiRCEMaRt KX icBNengpRAni ¢
sol vent andJaats8hstras, ‘i’rﬁérﬂer t@q'ﬂﬁﬂﬁ/b@lgxﬁm@rhnd' db&@icedhihAer, H(B?e F’gﬂt\h‘é@hpf the
wat er m scible orgllanlc solvent and may bé in the range of from 1 1
10, or 1: 2 Presusisg These films must haye Rjgh Heamalgeforgagen ien@erafH@Séﬁm%e ”b?@cor di ng
to a furt h@%o@ﬁ%cﬁlgﬁéﬁhérﬂfb‘?%h\@ﬂtla’ﬁeﬁ"ébr@ﬁ@oﬁpd%ﬂ%a@ sri%reﬁsoezmregms%errpound
of forrrula I (B) in cw;ésta formB as hereinbefore defined which conprises

cryst allPi simajeriateiot bighdemaersture imarriicatiasp incudeRayaihdens rerdiiiated from a

sol ution t fmeEﬂpfpdyarw@é WAI@)”QOI?eﬂ‘Y@Fs@rforW%FfF_fS)bﬂ)&yé?ﬁﬁélml(% ﬁ@lly%erymaae (P,
her ei nbef ore descr cryst al ation tenperature bé carried out

at a terrperpﬁfyﬁt*@”@fdel (E&L) qqﬁié}?'ﬁ‘@rb%”%\e P N&h[ﬂ‘? ttodh%Oh'QQ@‘iﬁtfngftP'@ﬁ?'?@Jr?o 30
3<, e.q. %@fgla§§tran@dfﬁtbﬁifpefa@tﬁr@‘ﬂﬁné%d@%f m%%ﬁaﬂlaﬁykéébﬁﬁélﬂéﬂdpé'aﬂg the
conmpound of formul a roma solution thereof in a polar or ani ¢ sol vent
as her ei nbé&eshanicalgyo RetogglavRly T"QBMT‘P@T@WQ?@WWW' gedesol vent
over 360hoyhRsdhedid t@very%fghﬁ@u%b@&%@' F!(ec'i'a'r\ﬂ\}1 h?% et auRdfd tinsPsat | bed in
Exanple 1. The crystalliSatlon may be induced for exanpl e, coollnga
super sat ur EHNidsfilns. ¥ith grthickreess s ihe-28fMm o7 PﬂhtHaFSm'ﬁaﬂ%Of&Qfa?”%ol vent ,
or by addi '&gpé&ebh@no%ﬂhwér%br%rés@ up I RoYHEd wate f&VcBped by MitdBlsAf. Sol vent
in which the conpound of fornula | is |ess soluble. The starting solution
of the conmptlifeyeomasbeiinese Maipss!sise gxrenstye sRe dificudte PEAGEES (up to refl ux)

tenperature. For the pp%%ﬁﬁ’dé r@g.ngha@'@e)ttenénttt hrﬁéy§fsﬁbng§tﬁrm ,chéRiddl NG up
may be carried out %eneral usi nfg' known procedures for the separatl on of
™ up ¢

the cr¢3t al't§iEane Mhishrese t %]B'Eﬁ'”equf)‘g resiagior @ vide Yariety @fti on, with

or W thout ghpRaBssd. fF'baHﬁﬁ Q‘E)pll%ﬁf&fsuf\ﬁoﬁa%@'éswéﬂél%se%tr BRI T | fugati on,
and subsequent drying ¥ he crystallisate. The conpound OP formul a | (B)

may be pr epaivaaniden bﬁ%@@ﬁ%@'ﬂf% Aret§eanispistdinegneerialp ranex aspy @ 2 ¢ften
I nternati 0%bqLP@:E@l’ﬂ%ldélﬁ‘tmghﬁ@tsbé’tfbrgpo?m&égﬁq@d&ﬁalhy plcREntlf BfeSSstymers.

herei nafter_described. Gven its vanilloid receptor activity, the conpound
of fornmul a TABPaieRt BRlyamides e ko™ QUW%FXPI'Cal”ha’t“ﬁ@hlofd%ﬁrr?@rﬁ‘ps@if prevention

of a dB@ea%%c%hcﬁl@"@Iﬁ’érFﬁoﬁ%sh@alVMﬁbﬁ@cMﬁWaH|&ésd/vlﬂﬁlﬁﬁligooém@\ﬁ{té yation plays a
role or is inplicated erefore, according to a further aspect of the

i nvention GPW%@“Q%@%@@@WCQOUBWW%W mierysialing theBpplpsficaiemides orm B

for the pran@wh@mr@fpoﬁn@aelramnbwfc@rstam@néﬁ@@elaeaﬁd 84 a PEMERdvieon of a
di sease or condition in which vanilloid receg}t or activation plays a role or

i s inplicateiceghest epiganesand H@'Cﬁ?é@@}‘?@ fioRy B5e¢ Bieterieisiead %’ﬁﬁr pPBcess or
met hod for tdpinipdrekffindtiéh &fer@nfdui nazol i none corrpound of the formula I
wherein R is G -C 6alkyl, (G -C 6al kyl)Gi -C 6al kyl, -(G-Ceo6alkyl)d-C
6al kyl or C3-Co6cycl oal kyl, di- (trifluoronmethyQd- Oeal kyI RO-O- (Cr C

6al kyl )- in which the aIkyI chain is optionally substit ut ed by
trifluoromethyl, (NC-GC -C 6al kyl-, (RIORiN)C |-C6al kyl-, or (G -C

6al kyl )-Sq 2- (G -C 6al kyl)-, wherein RO, R10O and RL 1 are each

i ndependently H or C C 6al kyl; each R2, independently, is halogen, CC

6al kyl , hal ogen- substl tut ed CrC 6a| kyI hydr oxyCrC 6al kyl , cyano, a group



6al koxy or (Cl-C6al kyl carbonyl am no) C 1- C6al koxy, (am no) Cl-Cé6al koxy,

(di met hyl am no) C 1- C6al koxy, or (G -C 6al koxycarbonyl)C -C 6al koxy, mis 1

to 5, e.gwokoovos?71iin free formor in salt form More prefr@araibpsoshne
present invention relates to a nethod op. process for the manufacture of a

qui nazol i ne conmpound of the forrmula | wherein RL is G-C 6alkyl, (G-C

6al kyl ) G - C 6al kyl, di-(Cl-C6al kyl) Cl- C6al kyl or C3-Cécycl oal kyl; each R2,
i ndependently, is hal ogen, d- C 6a| kyI hal ogen substituted G -C 6al kyl,
hydroxyCr C 6al kyl, cyang or gj &@( where R2a is CrC 6al kyI
R3 is hydrogen, hal ogeHS QP—"QI“G’QPWF'O” 2 pQWPM deseribgp RYAtYACts Wilhe oxy,
hydr oxy- Su%héédi‘ér?%s aQe@?ﬂé@% In@ﬁ@e@%ﬁl@%‘ﬁ% %sg@@h‘éi/%arhgr}ﬂo’neeme
-C(=OH, phen Cécycl oal kyl ) Cr

6al koxycar @H?fijlﬁ'lcﬁrﬁrﬁ@?@d @ BireEysialtne %QEOly@”B%QWFfb%F'%W'Pﬁan& 3%

6al koxy; R%om@nbng af 1B 5@wt'°)§ o@ﬁioﬂbmbrsaﬂ.tmytdéém c@étoﬁfshm Bio%%t@)ﬁ‘é(/é’éy, R5
i s hydrogen or hydrox

and mis 2, in
free foPm @iaSﬁﬁraﬁﬁr'@n é@?ﬁ?fatﬁeéﬁépr%) Q%nqrﬁe't'ﬁ@fwr@wrep?fd@%@of & the

manuf acture of a conpowns) ek, UIIIR fsoHies BiefgRdr drfrbhots 6al kyl , (G -C
6al kyl )G - C 6al kyl , di-(ClL- C6al kyl ) C1- Ceal kyl or C3-Cécycl oal kyl ; each R2,

i ndependentif§fmop S%@'@haﬂﬁ @'B%{T"ﬁ?fl; Coﬁcﬂymﬁél"\fbthssﬁwry%t@ﬂ"&jthéff@%%ﬁt'l@yI
hydroxyCr C 6@5Kﬂdeso1rh@r&nm|4@ bre%s@ulﬁib@%é&@era%sg&@nﬂ &ndFr€ dfsRlos¥d to Rive
especially cyano; R3 hydr ogen, h CC ¥ hydr OXP/ Cr C 6al koxy or
(C3-Cocycl @QPQ;“fP')’Qﬁ‘t-r%%?R‘&qd'mW&'qn@' ﬁ?b'btb’ o4l referitign QEF?@’ISIOF’ Rarefyies oxyl or

et heri fped yRYET A% or v@eﬁl%@ﬁdl%ds\/ Japhnkese b'ate%aﬂﬁcél%@ﬁ%htu@ﬁ 0BYABexy; R6 is
hydrogen; and mis 1 or 2, in free or salt formlIn another particul ar

aspect, t héli ﬁsbég%atpolyﬁm&ﬂ e8iR crEPpitian wih H“FEIP&%%@C’W reRSIAE REEPATBHAY act ur e
of qui nazolgy Bﬁn&@@%;ﬁtﬂy’?’ar@iﬁebbéﬁegrf% BopRhAtedd, ferBdnthslicdcidc 6al kyl

(G -C 6al k%@ -C 6al kyl, di-(Cl-C6 yl ). Cl- C6al kyl or C3-Cé6cycl oal kyl ;

each R2, é‘i‘i@ﬁtﬂé‘ﬁﬂ?(yaml% e}ﬁ‘élaﬁg?éiﬁyc“e-d@%&@ ryjih a spmiggeratis peyeMidft ed Gi - C

6al kyl , hy(@)b@mé@rf%n@éh%Vdmat%)fﬁé‘iﬁm@%néagi'@#@o Qa@ R 2a, where R2a is CrC
6al kyI; R3 i s hydrogen, hal ogen, C2- C6al k §

hydr oxy® hydr oxy- subst MSRaseN @p@'@éprky§20¥§/€3%%k9'80'w8@@96¢ 8eP&% P
cyano, - C( 5f@phlor M%Mrighoﬁ%rﬁ%ﬁﬁ]bﬁ@bdﬂ%r%@é 2B 3L df Sl sefni- crystalllne

6al koxycar bonyl am no C.6al kox (G - C 6al kyl car boné am no) G -
6al koxy; RECEagMadie pgh(_a@dq gavgg%mftlpgéemwp@@gt lgast B - |Tfhie§%i hydr oxyl ;

especi al l'y c%lpb§itlé'r|zs v amg‘hﬁtrérns‘?’r‘ilttgnce'cﬂI ag I&eas 65 M & mbid. Fdre éx%hﬂ?le et e
that formula [a is special version of formula |I wherein R5 and are

hydr ogen, r"‘é%%\e%ﬂgr\?érwsm'ﬁﬁ”(& f 59 WRS EIRSBET.HBR COHPOT RN qRamRrised I1§rWte($ pect

the pregenthd SRy QAlifEshiBFoRad SAPHBiIde andB2 Y, bPan éﬁ@gﬂ'@ﬂ‘éﬂs@ﬁt ure to
novel qui nazoli none corrpounds of the formula la, wherein is G -C 6al kyl,
(Gi - C 6al kyPr9glic@B@ K-, di- (G -C 6al kyl )G - C 6al kyl or C3-C6eycl oal kyl ;
each R2, independentl yThu§thféaé i@ua r@e@ f&mhidgty t emdefrétu#éajegis%\ﬂlbﬁél@é'rtfﬂﬂ aC

6al kyl , hydroxyCrC 6al kyl QI or a grou , Where ais G-C

6al kyl ; or TeHpES A pyi %W%rrfer bﬁ?ﬁ%”‘?@‘ﬂ'ﬁ%@@ r'awaﬂompa@ddoém R'}‘Prphﬁyﬂroxy CC
6al koxy or gofgBmideHndRRIckydpePhfatélidikethe Péky.lnﬁdéé or R&-O is esterified
hydroxyl or etherified hydroxyl, especially Rdis H and mis 1 or 2,

especi é Ply 1, in free 8fS %%PPJGFWH%PF}%‘?W‘ ivgnien RrpiYide aoplyAg! derRRhANFent  of

t he i nvent iign tHa@lsadd¥$ trhMspard R bR Ha® o sy ﬂ@@ifﬁa‘hl(fa@brdp@ﬂlegﬁﬂélfrééﬁtwn%é}%oﬁ
conmpound of the formula la, wherein Rl is (CrCeal k éﬁyr@rp esp eC| ally

1- et hyl et 17 plevaied tempRiplyreRs welhas A fighyhesy tasistangs, ‘13')@ t@ﬁe@@y S'Qﬂa
especial l'y stﬁfﬂﬁﬁ@@rﬂhmﬁ@b‘ t@ernhé eﬁﬁér%"drf ArRForNgH @efirmatigh |?erﬁ§eraure3' ahoRkr O

wherein RL * is as defined below, or in particular R&-O is hydroxy; and m
is 1 or 2, oBisskefitag piesgnt ipypriipp i terpr%véﬁecp‘?')tﬂ*?ﬁje%%’fﬂebf”éﬂséhﬁtélfv?@oﬁ‘ conpound

of thespor idhspdrényhidemPrdvéd barribr PRIpBMIest hyl ; R2 is cyano in p-position of
the phenyl ring rel atlve y to the phenyl carbon binding to the ring

nitrogen in formula | R@Vﬁgt'%w?%%ﬁ-ﬁq anﬂ@'q'@eﬂplmwceg{ﬁ@ FANSRArENt j h free

or salt forglymEkifn @pém@;uﬂ@af@\&oam nfeIe 5 & Mol yHRs icBmMBbifdsh comprising a

4- (7- hydroxy-2-i soPr opy! - 4- ox0- 4Hqui nazol i ne- 3-yl)-benzonitrile
semi-crystalline polyamlde (A) wherein the semi-crystalline’polyamide (A) has a ‘melting
temperature (Tm-A) of at least 270 °C and is present in an amount of respectively at

35 least 60 wt.% in case the semi-crystalline polyamide (A) consists of a semi-aromatic



Terns used in this specification have the follow ng neani ngs: "CrCeal kyl "
denotes straight-chain or branched Cl1 to C6-al kyl, e.g., nethyl ethyl,

n- propyl ,woopvmpssit, n-butyl, isobutyl, sec-butyl or tefPCTHPRYI0/050448

(d- Ceal kyQd- Ceal kyl denotes a CrC 6al kys. that is substituted by a CC

6al kyl substituent, especially in 1-position, and is in particular

1-met hyl ethyl. "Cr C 6al koxy" denotes straight-chain or branched Clto

Co6- al kyl -oxy, e.g., nethoxy, ethoxy, n- propoxy or i sopropoxy. "Hal 0"
denot es hal ogen which may be I, Br, O or F."Esterified hydroxy denot es
acyl oxy, pﬁé%?%(ﬁﬁaﬂ'”épgﬁaﬁ‘ﬂel@ﬁlﬁﬁlw Ofﬁtﬁe@'ﬁfcé\“@%?@ﬁvcw allipgg1okarida oxy,
or especi a'a'nM aﬁjah?heﬁ%'s@)m Clysvipe®olyaRlde, of §t Ieﬁét%tvﬂe%frf%ttﬁ@s&ﬁpllp of
meani ngs of i ned above or in particular below for a conpound of the

formul a | &Fystalinegqolyrerde e rgnsigle of aeAtiredr seni-pyeiplipapryamiienyhe@int i cal

with Rl Eﬁ@\ﬁf%|é?éiatm§%‘iﬁe\’tota¢%@h?§ftﬁ%%I@%bk%pos‘m’cﬁf BleaRlmder C 4al koxy.
The qui nazol i none conmpounds that are nanufactured accordi ng to t he process

of the PnvéRmPestienpaek Meltingdemperatuse (WRIQ) of atlrest PR G .rApgribe BiM or<2 k&t be

under st 00d el émhuabrwoadaﬁhégQﬁeﬁasofcréssrfﬁémw% Qrﬁd @ﬁ@uft@ﬁwnen@é ofcgnpounds
of forrrulae(lgg%and la) in free or salt | atter connection, an

(
exanmpl e whilkast P& “pfMmaastiedadth tﬁ?@%@%%P@'%@rﬁ%@é@ﬂP@%l y acceptabl e acid

addition salts for pharrﬁ@%%mée@rﬂicrymmerb@%ma&aému%é#he&aﬁwllny@mteg@tn
whi ch include, in particular, the hydrochloride salt. The free formis

obt ai nabl e t%tf‘@b‘ﬂﬂlbﬁﬁj‘ %eﬂ"@ﬁ@“@tiﬁ%%TCU@&'?‘WW%QQW'%B%?'@@PC seM st nt i on.

I'n forayl agoly b%lo%nqnl(aés?};pec’ifﬁﬁllyf&ldré’é@eﬂ%tfﬁa‘r\glﬁef' cances are preferred
|ndependently, collectively or in any conbination or sub-comnbi nation:

Rl is G-C 4alkyl, (G thhe%n Rficalty transpaieryprodggt iy rtherdEapinpnsierstaodsih| k§/| )or
cycl opr opylnot §sRfiel %ItHe‘x‘wégla &%@h&)@o}r@n%mﬁéﬁ'lﬂft&{;ml paN h8Acda fght

i ndependently, is chloro, fluoro | uoro-substituted Cr

Caal kyl , nﬁﬁa@S'BFtéP‘é@ alatyeast 8§ Vu@?%ﬁqﬁcco@ng@.&ﬁw PAPRBR VIt the '@ht

prefer abl Y tiREMNtaAed RUNMErstddd the HER¥Y l@?@oﬂlﬂb%moﬁ@ﬂt& ParRhftethugh a
hydroxynmet hyl; (c) R3 is hi" rogen (preterred), or _further chloro, brono,

d- C 4allRyl Spﬁwﬁawmpareet@, %‘HW‘%@ f'(lwceeewcrqaai Te Yereis4ae Ree9htagel) R4 s
H  There argurkiomiedlig %fh%u#w@sﬂé%%rﬂ%ﬁMﬁ@ar@fsc%mgc\ﬂﬁ’@@ﬁé\%tese g. as
di scl osed in WO 2005/ 1 051 Ther e process is disclosed for

obt ai ni ng éroﬁbﬁﬁ*ﬁdfmﬂ?néhghtﬁé npaReralthan 2.8t Thewonlisal Ropentas pee eaRUGRA PN thehi s
scheme | nV(ﬁ|rX%§ séch%F'Q rp%%%‘trfbneﬂﬂcumﬁ rg?]lﬂ:mv@ﬁoﬁy&ﬁécﬁ S)qthe
qui nazol i n- 4- one conpou fornmu as been prepared before as
set forth ithiciGereee A i n sal d application, with concentrated sul phuric acid
and sogpumnitrite to ghifbihetde t@mc)sf@éuwgﬁéda#éﬂt%qd%hé&%@hlnﬁsﬁs@ne
corrpound of formula 4. However, this approach requires circunstanti al
det our vi a uaed aextie epeheetherstyt V\tllhfeaveﬁeeaem@ met@ewntehé@ﬂ%w tfrans@are@tccor di ng
to anot her prACeRSN\ ﬁ,)etéaloﬁﬁé din W 2005/1 2051 0 A1 and in addition
requi res the rather” harsh Sandneyer reaction conditions. O her ways of
synthesi s may inply théfinéseeren weetonddpdevehenpaviaxyeanionpfl @ oraddsiondi ng

to R4 whichyihs ﬁé?%ﬂa;ﬁﬂ%?i%%%ﬁ@rglly .nmabed vx'flfPMﬁél flord fiR{bHshest WRrdRA%he

synthesis step is a rotection to e requirement of
furt he2Spumor fﬂ flans g %‘@éﬁ@smlgbfstk%@ﬁeéﬂl qlgﬂwhew@gilmr@umatefpn%am@te Qﬂﬁﬁ?ﬂfet e or
| eads to S'tr@lﬁnér%%tthuem prddifcl, %b{et%eﬂ{ Ie%s'p?»ocﬁm% arfX BBl e 10 WO
2007/ 065662 A2 where e.g. a triisoprop SI protecting group I's used.

Sur pri si ngllignited RO, m&@eetwlyofhermrﬁélan !‘ﬁa@%‘éé‘ﬁder@tﬂ@d te paxer all obthese-or t he
synthesi's @onfildfafeQURAAS iy ddify [R6TH forh R B%rlroll A, S SHEQSART

wi t hout the requirenent of going Vvia an am no corfpound 'and w t hout the

r equi r ementimitgd feagihmay be stacked iNKYPigoup from R4 in the |ast step. Both
V020074065662 A2 and Vigyig0RBHd 205 AaAelrdl ft RIRISA ARlersioBs aiant ed here by
reference regarding their disclosure conpounds falling under formula I,
especi al | y oPrRinadhyraresdivgioa Proqess. éﬂ%ﬁtﬂtts Rahe fisp opa sheete Wismasdslilactessi bl e
Wi th the prgsaniii BHReMPExtOkd m%taeﬂnais.d@n%a%pfo%ﬁs tr(.&anelmh@sma%&éﬁod or

process conprises reacting a conpound formula Il, wherein R4 is R *
-C(=0) - wh@redust iRherein gnepssiged im@ﬁerffmmaﬂ&@ﬁp@hm"bthaitlhwtemsnnmeq& or
prefer abl ¥ drfens®insiomahfiiaMo/elttoble R6dcRh-3R fTabe BPa B0 are as
defined for a conpound of the formula |, preféerably R5 and R6 are hydrogen
and Rl, R3 and R4 are as defined for a conpound of the fornula la, and/or
pr ef erably Rl is such a 1- nethylethyl, or a salt thereof, under

condensati on and cyclisation conditions with an aniline conpound of the
formula I'll,wherein R2 and m are as defined above for a conpound of the
formula | or preferably of a conpound of the formula Il, to give a
correspondl ng corrpound of the for rruI a I or pref erably Ia V\,herel n R4 is Ri

o o Y " o r Y T T



conpound of the formula | or la; or CrC 6al koxy, preferably d-C 4al koxy)
conpleting esterified or etherified hydroxyl R4-O as defined for a conpound
of the fowoubm/isigsin preferably la; and/or, if desired, ®omEPR4ivns4as8
resulting free compound of the fornmula_4. or preferably la into its salt or
converting a resulting salt or a conpound of the formula | or preferably la
into its free form The condensation and cyclisation conditions can be such
that either a two step reaction takes pI ace via an internedi ate of the
formula V resulting fromcondensation, (V)wherein the synbols R1.

m
R3, R4 * , R5 and R6 hJI')@pﬁﬁé’fW@aﬁ%ﬁH@;@elpﬁlﬁU@h@%’H‘g‘%haWﬁWﬁ@”6?"/1 he
formula Il ;386 iight traﬁs%ﬁﬂ@eﬁﬁb'o‘(ﬁl astfed! %, QERerB A¥Fbd §&Hdt@Nad fatpaRint al
version with optional isolation of the internediate of the forrmula V or
further pr®@Bssing thereof in the next step without conplete isolation);

then in the first reaCWdPﬂh@‘?éfhﬁ%élﬁﬁ%@mde'?‘ﬁu%ﬂ@reﬁpmgodﬁ]‘éﬂﬁéﬁ%ft' on)
can take pl ace, e.g. by activatin e carboxtyllc roup in formula
o

wi th andaciteMmesTAlR. r@@%'iedﬁ’é.'”b‘ﬁéﬁ'%@d a¢rerflingsoAd %ﬂ"%oéé’b’tg@&lﬁ tBeam d
hal ogeni de cogoh ndiih Hin il Shbélh rafe &N 0BRSS AaXBtn beaK &ikne
correspondi ng m xed anhydride or "hal ogenide, e.g. chloride, In an
appr opr i at enesigloeneotheengs tagemas dreongling terepsirateret , such as net hyl ene
chloride or chlorofor [ h{gxs)él h as
di met hyl fornan de, o?}rpngxturng te:‘?\‘b&%é\ls\lgégﬁ %};e sugL%Qgg\I/@r?taés&ﬁ%déw
appropri at énendaped mr@me%deferrgme@ommsmmer wheiggethg melyng Itﬂ!“@ﬁfétslﬁmce of a
tertiagy nify @Qﬁ%@@&ﬁposﬁtég% %aélﬁb%ﬂm iSositBh iPdheliih B9 efr P! 1 Ng
reagent customary in peptide synthesis under appropriate conditions, if
desired folreswsd by purification or isolation of the internediate of t he
formula V; and in the der
dehydrating conditi Ons%\ﬁﬁfgf‘é’erﬁ@&%tél% Sdﬁ%?ﬁlgtrhb% gﬁda%(g%}goﬂg '55%. de, such
as phospho%@lﬂ'@g ermeingpentiaipy of @tdqeaan ﬁyl(I:l&Hﬂ tre w@ﬂ that amampmheps pely@esisi vent ,
e.g. an ar RS at ed
sul furic ag@%% Gn&é?gglsﬁoetr)érrégglg%rhprﬁg&aégrng)% te ofgésgftﬁé‘rﬁégﬂfdn t he range
from 0160 120 < ; or wtbeéﬂr@rra@twg emib&leveerherelgIUﬁger&tQ@ﬁéhmxothmes| S
wi th paral lg f.le g& I%Iegéﬂr& IR/?tHI:h% %eﬁ%&%@&&%ﬁ%‘Aéw 5Y£gl (?39159 B8c9h tiche starting
materials of t orrru and in the presence of an appro priate
condensat i @ﬁcmaﬁéhgmrawfoa hagtingtrateedf J€CC/miny an aci d haI ogeni de,
especially an in organ ri de,
sul furyl brom de, sul fuy@ hﬁg%%ép]aélg%etmn%ﬁlonwﬁ r%l?JIr%Ijg} g% ‘%(%(rao%s
oxychl ori delpderptwgﬁm&)teyrlpemtom deaswhdwhdme/metmdiasteordmgﬁo éﬁéMalﬁl1956-91
PhOS PG O Dy L 4o BASARSRRNS !4 LA I5e0 6 0RH, Tl RIgs BAGY U
richlorid pr opriate solven as an arona sol vent, e.g
t ol uene or tnayl‘slemerange aad lshOWIngeI;e ldgloest gtass trangdition @te. Ghe nemparatse of two or

nore such sglve erapure t he vate a sych as
bet ween 30 R 3t BEhe< gl REnShA] % istire ey R e e Bt SR e 53K
desired, a oCtbmpfmstnidzrmnvemmtm oafsmadzta)f timehaf the epaLant metrhalsquuaecrcmieap&mmg;
hydrogen (t %t refertlre]d r i_on ne%dsr{mt tr\pl s product, enploying a
conpound otht e%??n?l 2 R a8 A" RETE i aerogen) can then be converted to
t he coQﬁespondl ng corrp()Tha@oIpoher eomp¥iticd-in ittes Edrispaieht polyer metamdl fied
hydroxyl, xR elltaI lrc%j &, cceIojln abllrwentlony e(las'[em“r]cI %at r%he e allin
correspondl ng HCT 808 UATeEs ég 8ar% ‘f/l 1°C 50 ¢ ps?ﬁegl a I 3'@‘@’% al%anoi ¢
acid or an patyamldm‘wrtmthefsardrmgramlamngpﬁ(nta)e GI—InmetdsthéﬂdeerSGBﬂ/bnemie bor a
conpound of trhe gr rruAar a} or L& rth Kthor an. active danl vai{I Ve

(car boxy! - 897 F4EES B Ry fendn B 38 ghingLpe! EIQIR%W“%IeO RiotHon nas a

aci dhal ogennne]lmgiemermel(vmcexbfe‘steest27@ Q. Prieferaisly appC dpinitae eangelof @M@, such

o0 T 8 o dnork opRi8RBy if ik rahe MESBRASPISF ofin Bele? 250 30H CFrEe: EFC? o

et heri fyi ndidher fhermeltigy tempetdtene tresmaaer thke|hjghehdat 2 ststad dedx yOrethkearther

pr ef er abl Y C 4al kg t| on_of the correspondin .

B ol ki - wepad ARSI KSud i el BB bR ae. SR ST PRI 85 8o o o
under W | I i anmson synt hébemaﬁmgdempmmr(ap'nesexﬁm smfmua;rysseﬂlm,e @.I}@mldﬂ‘l(ﬁ@] kal i
net al hydrlb%e QL antf}(t% mdlBLal Garko bo atreer1 Sal.II,]Ch as esod A %asm um
carbonate). quveeve@ts e reé’c\f ¥)ﬂ of® ¥ he (%‘?p Snraayo? the'd 8Fr9u TI' wherein
R4 is His preferred as it leads directly to the hydroxyl R4 corrpound of
formula I , avoiding a cleavage reaction to renove an OH protecting group
as known from WO 2007/ 065662 that |eads to m xtures of protected and

de- protected product and thus not requiring a further purification step.
This synthesis nmethod is therefore particularly preferred for conpounds of
the formul a I, pre ferably Ia espe0| aIIy for

o o ~ 1\ I T T T T I T



compound of the fornula Il above, can preferably be obtai ned by oxidizing
(at its nmethylgroup which is oxidized to a carboxyl group) and (see under
(B") bel owp,20i0f088¥1* is RL *-C(=0)- as just defined andPChE20m0t3daygir ogen
(with RL * preferably being identical t@¢@ R4 * ) , then if desired (and
preferably obligatorily) in addition (in a subsequent process step to give
the correspondi ng compound of the formula Il wherein R4* is hydrogen)
hydrol yzi ng a conpound of the fornula VI, wherein the noieties are as
defined for a conpound of the formula | or la, and R4 is Rl * ngﬁ;O)-,
wher ei n R1 highegthag 348G .nldis ?B@r%"ééﬁ%&ﬁ\'ﬂthéfthqrﬁ@ $gbiliy104 the ssmisrystadingp y

I I | kyl)CrC
Ay AT O e e e %Sﬁ?'ﬁ“%rt*‘:?;::i?ﬁs%ﬁé o L0 are

i denti cal, WBFOV%WB@IP ﬁ@@b@h'@hﬂ@elmd%ﬁ il i Angther loes maltndra * i s
H (whi cg Cf@,e?hery@etnﬁb@eg%l@vph%ga%mraef P}e'fémagi Y sBMﬁiE@Eﬂéﬁlhé pPrygm}o% 4
compound of the formla wher ei n just defined or

wi t hout Shy d@8RyS-6 inffeg @nge Ri2A0-340 1§ or R4 " (Whl ch can be obt ai ned by

oxi dation (w thout hyd"l’ﬁe}%?ﬁﬂer Eérﬁﬁé@tlcﬁpﬂmﬁ%@nﬁf:rytsféﬁmfe%?ﬁdh%e Aywherein R4
*is R *-C(=0) - as just defined The oxi di zing step preferably takes

pl ace with t%ﬁﬁe'ﬁxﬁ‘ﬁ‘faﬁhfne”%‘e@ﬁtha’éoyaWBiCBm%ﬁ@ﬂéov% Arggdardsdi um di chronat e,

chromi um trioxide, nitIdgpagétbd amyai.abanq,ﬁ.hbamoheme %ea%orhqbgm.on NaCCl
KOCl or Ca(OCl)2 in the resence of netal salts 0897

910) or ox?@&?ﬁ%'ﬁﬂ@%‘f@s‘&‘i@@@ﬁ(@t'&%{?@b hag a meltiong eadh bal gt '%st%éd@anese

napht hepat @sore Preférabiyft fl2kY4M$igNsh Pstil SREFBREFERLE ATeRK5THBL In IMERAGItRE | Y
pOt assi um per manganat e, In an ap PI’O pri at e sol vent such as wat er,

preferably preeeph@vej}t@gém@egmg sAthalryshall be sliwAriyseiBieddn e meltigg point of

tert-butange s&m%rysﬁélhﬁ@@@%rﬁ%é”(&)’s ah@c@ﬁt%qﬁé?ﬁ@eshﬁﬂ awRhinCott Aoddg thef | ux
tenperature of the reaction mle from5 to 40 0C, such as

from 15 t o t@oPgaiurg [anggef 8?&53@% Q,fPrgggr%y]tat ieash%% morg BrefesAbly Rblsasle

neutral i zeqsBy of @RGhéAAred thbitidg EMhhRGEhAIPSEIE1RRthe BHPRrASe M GR270L
pot assi um %ydr ogensul fite). (B") The resulting conpound after oxidation of

a corrp&énd P°he fornula M V\/nereln R4 * is R *-C(=0)- is a conpound of

the formula I'l which C&Hehf@‘h@rthb%rﬁ;'fbl 'oHHéﬁﬁHnsﬁér@ﬁb praelwanhabe@auﬁéy and
thus preferably (as nentioned) be dro érermvm R *-C(=0-) to

yield the @6?‘“@?:'&%8? Agd émﬁ!’)‘élﬁ’ﬁa' W@'ﬂ%@helpwt? tqmq%%fe@gaﬂ)er mEc8aHeRant age

I s especi algrdperiRiResnSRARY tHér%QIaéxphrh‘éféh ?eéiQIfyr SRPINECHEg ‘éﬂHVBph'éHi seftinghe
formula Il can directly be subjected he cyclisation to th

cor r espondichBedtrpb anerading Pﬁ@efeéffr%ﬂtﬁ pFOdé'Pt the %@@%pwav §‘CF‘P6\§F@ﬁ6ut t he

need obocl @@y AGirPidiued \Pélpét%%'mgl/g)%ﬂélévérﬂ Qﬁhbh%s@bdﬂ@éﬂd h@ﬁeﬁ |8@ssftil3ﬂal
stage, thus allow ng to obtain especially pure conpound formul a
r

wi t hout pr Gttabralieg Q%(Qtwml@s&&ha%@atﬁapqurﬁm}sooﬂwm%Tbewhth@at'ﬂm%maat ! he

| ast st age haueh nidiratdipy 5@Iﬁigh Rstihe J@érquh%rr tveryT§eodPrEpati¥shie gy ake
pl ace under customary conditirons for the cl eaval-%e of carboxylic acid

esters, e. @PaRadhvhes the myltingresthalpyisyn hedarge o W 4l ubl e net al

hydrOXI des, e.g. alkal irhe semt-alystNiHE BsiyaRRie (Ayﬁﬂy%aﬁ?tsawwmehmdroxi de or
especi aIIy sodi um hydroxi de, in an appropriate_sal ven an aqueous

col vone & poNamiIa g 2 GeIthe ATBPABIE ShAtaasbaT0 gs%@oqrafer%b?wsey tei ¢

(pref er abl yaygt @r78@40besuigdtiesaid setabcrastalind b@?&rﬁlrd@félé 88mPérystaMpane, or
especially a mxture thereof with water eratures in the range

from0 to S6Mb@iomatig popyapyder sr ?ﬁe@SC'Uéa"'W?gowg Gpltygmiq‘? A ARINATAN AT t he
formula Il aphelidihdiéof. déseTﬁl@sé?ﬁiWélﬁh@{)ol%?ﬁidé@Amﬂn§|s{s| of@alerfeofobt a| ned

and used in_the synthesis of the formnul a la in or in salt fo
as desir ed dtererd seqi- CW%’@}“”%’@UH‘W&?ﬁdthGF“Q”HEQ tfempﬁ[ﬂﬂére\ﬂf tfxevme‘rdew é&'b@%. al | y

R4 i's BY- CiOeastrvd ohaiebrafdiioly bé f A8 r@l@‘eld?@dofsao °g. compound of the fornula
| or la, especially being (G-C 6-alk C 6-al kyl, in particular

1-met hyl et hyl ) can be Epﬁﬁﬁ@w@a"'ﬁ? @?‘(@QHBW'VB’?‘ d&cﬁﬁr‘é&e. fAge@M¥hpound of the

formla Vi Ipo|y(e%@h¢tweeaﬁ¢émcjé (mMBjI $Hh EdpRIyahR® SFOMABY i e%m?le%m t
t hereof) wherein are as defined above or bel ow for_a conpound

of the for @P@qu'de%%f‘aﬁwpﬁé or AR AR erRAOlyastide pidPARS 3RA RARKTIPA. RG- COH
(VIM or prgepdia HD ArdpRaehisVmits abfiveatfione 1 Ub&tRAExarRidIcARoxlicBHd. aneousl y
reacting the free OH and NH2 group in formula VII (which is preferred in
view of its striking process econony) or reacting these groups
sequentially, then either using the sane acid of forrmula VIII or
itsreactive derivative, or two different acids of the formula VIIl, in the
| atter case the first to acylate the first (usually the NH2 group), the
second to acylate the second group (usually the OH group). Mst preferred
are the precedl ng processes \/\herel n Rl * and Rl are |dent| cal |n aII
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formula VIIl to introduce Rr C(=0- and RL *-C(=0O)- in parallel
(simultaneously) at the OH and the NH2 group acylated in one common step.
Most prefwoablopsestech of RL * and R1L and thus RV in the eormpandosiisg he
formula VIII is nore preferably (Cl- Cdal kyl ) CrC 4al kyl, nost preferably
1-nethyl ethyl. A preferred enbodi nent of the invention relates to a
sequence of the reactions given under (B'), followed by (B") and then (A)
gi ven above, especially wherein R1L * and Rl each are identical

(G -Coal kyl)G -C 6al kyl, nore preferably (Cl-C4al kyl) Cl-C4al kyl, nost
preferably 1- nethyl et ﬂb? semsaueRlNG emhaiomatin golya@idie; GA bsra It’qt)éa'“&'éﬁpound of
the formul %Mre éat't!ﬂl‘f’seéerﬂ/éb%ht Q@ar%x;ll B%ouﬂ?fahérhla%%ﬁé?ei‘ﬁ%rthé’%tﬁe and
hydrol ysis of R4 * - -C(=0) - to hydroxyl (wt * = H)
and wit houtd"@m%éws @éthérq"?m'égﬁ |Q'Sﬁ0t5‘|f C@Pﬁ%ﬁeisfqr@ﬁﬁﬁ%??r@@”?ﬂ@lw”ﬁﬁ%ﬁ ogen
as R4 in themahba d@)ﬂ#ﬂr@e§9l“ﬁ?@ﬁé‘glcgﬁbof<yﬂrcr§é|o% andfor QRATINEY, mﬂ%‘htdaﬁlﬂealheyr
preferred enbodi nent of invention relates to a sequence of the

react i ofs @Ff\‘i‘é?ﬁe@rrﬂﬂéydtc@”d/‘Pr(ﬂ"WéWt'Bﬁ'Cf’@o)(y'é?rﬁf'qsr?éw diamipesnd final ly (A)
above, especially wher gigmpbs of %%b@ar@@t‘éf’b aikSrbbtacedlard @re&@?&hlﬁﬁh&p

6al kyl, nore preferably (d-C 4al kyl)d- C4al kyl, nobst preferably

1- net hyl et [@pd Isopsfebs atifly where the reaction of the compound of the formula
VI is under oxidation @teftetaeynmemétm%ewn.nbeeﬁﬁUaWic p’éﬁ@nfﬁ/éjéd?ﬁﬂr%% of R4
*-0with R4 * = Rl *-Ci(j O - hydr oxyl H® wi t hout' subsequent
esterifi catfrast BP'tSe(teﬁlé‘P frp@ate;e@httpgc 9¢drg WW@IP%TQ@FV“&@C'F@ Exaniies @bt ai nabl e

conpouRd OfsyfaidHiomndtic d%‘ﬁﬂﬁéé é(r% rRth I Y@Fehté%ﬁanﬂﬁe akd g§ra(>@?ﬁ@'(ﬁéﬁtb’1ecar boxylic
aci ds) or carboxyl-activated forns of "carboxylic acid of the fornul a

1) nentioned above or Ep@MBigs &f é“'@@k?éﬁ”ﬁtcrﬁt?:t”ﬁ*@ W'ﬁé@ﬁ@iﬁd@%”ﬁ $d
anhydri des incudd hdn’t‘t%o%m’%srlikﬁ@'AﬁnthT' i1 (AT arld R TARYWHY 4 ARItgt h anot her

carboxylic or a sulfonic acid as acetic acid or propionic acid, the

cor r espondit#BPEiuEe RdNe erge %260 3§Q| dsandapelyamides;of FAG BAST, RARS and

corr eSpondl/&ga@szt 1 Wigh B8 ERdrdple PATJT, M@T PATOT, PA B8, PRePPAGE, ARReNY |
ester, the 2 di_ni trophenyl ester he pentafl uor ophenyl ester or the

N- hydr&ﬁysué\@FW rﬁhéétoggqp@wm%ﬁd%@aﬁ%a FECNEELR P@@EH‘%? afRR in situ in

the reacti edmparsiudd 85ove340-°C, Butthe c@é&ﬁﬁé‘r@%aﬁfbe%r@rﬂ}med BdcH £A9eRle gUSt omary
in peptide synthesis. Pref erred are the acid ecially the acid

hal i d
chl ori des. MENRIBMPREFIHEORIOW 34 - Suﬁa@@ﬁf’ﬁ’ﬂ@@@ﬁ% %EEJP'% S OT44r ~ exanpl e,
di cycl ohexsﬁpcgarvmﬂwteraﬁ/nﬂs b)ﬂﬁlﬂrﬂ%bﬂ&%éﬁ%éh@é@ﬂnﬁ]eﬁ W@‘rttﬁB“ﬁ)qu/MsT

bi s(2- oxo- 3- oxazol i di nyl ) phosphi ni c chl ori de BCPCI@
, 2- di hydr o{pbejR5-MS priYieffyl pentamethylepg diamine) taadRAedY |Jheﬁpuﬁmldes may

tetraf bgor eBRpAsEothdPEHbat JARSTHT Bther &idRimes bind diacids, next to those mentioned in
-yl )-N,N,N , N -tetranmethyl uroni umtetrafl uoroborate TBT%? benzotr| azol -1
B

IRAT PR BERAR AR AT A S Sl e o
H 6- chl or okea®Bles '0@§L9{a%’re semidthystahine sjem|:%1’r<§"t‘m§tti%I C%Bﬁbﬁﬁde'drs@é“m%tstoﬁ

hexaf | uor ophos et hyl car bodi i m de

hat e 3d|rrethlamnor
hydr ochl or |"t?@ﬂE &Vb@ﬁ'ﬁﬂrMeﬁé% 29%)Fepd 3&‘\‘8%9&5?’9 ide_chaglseRz ot ri azol e

( EDC/ HOBT or EDC/ HOAL ) pedfe bl thel eRf-cry@talletsBnfi-aromatic polyamide has a
1- chl or.0- 2- net hyl - pr openy Ié@ di met hyl am ne. For revi ew of sonme ot her
é

possi bP@ C(SnLﬁitl"lgntSmQQ@H@ In Kiedargey0f R0aipdec; MBHRRISEIFOIY & theHn@rges0i(319972) |

453-463. Thgor®aniti QH@ﬁbP(ﬁtHfrﬂuﬁnSmelfrig’teﬂ?b@qur%théhlhﬂﬁé%ﬁbétferﬂqehﬂalwdatUre of
bet ween approxi mately -20 and 50 OC, especially between 0C and 30 0C,

e.g. at rodimensiasel aoapes NN £ lwer sapXTaT TRNG tPyTPPEkaE tm BYWTER a

sui tabl e SQbM?BéItIOI‘T 8dn BXABR] Sasily BRicesiahBAhOWER QRS AM oStHE RxRSddIBt hyl ene
chl ori de, di met hyl f ormam de, L/, L/-dinmethyl acetam de,

L/ - et hy! - @rwﬁt&hl@tﬁtéﬂe'ws’(tﬂmetﬁt%t%p|b§rﬁ0ﬁeyp't§pﬁsﬂe.%éya?ma@éﬁgﬂﬁrtr||e or

a mxtgpe %fnduﬂ@oﬂéreﬁﬁfh@h@é@@aﬁ@/bt’ﬁl&&rc Rforisieadidnfings tdr shedchaifNnedr a
sui tabl e base, for exanple triet h}ﬁ?am ne, diisopr oRyI et hyl ani ne (DI PEA) or

L/ - met hyl mePpitfsicidianines The preronsKileh i the arhaen 20ppY the SingI ROt URBEr act i ve

derivati veghmaidn d@ﬁ@mknmgd@ﬁam{@gﬂ,ﬁ@&p’w@@nfg ng to methods known in the
art or they are commercially avail a ounds of the formula VII, or

salts thereof, are als# WP%‘?'@PPW@%‘F?%@@M flgn respeptivelyathe 4Xudad? di ng

to met hods pkdum%aéoﬁrdnﬁg?to&hé |rﬂ6ntﬂfnetﬂét§e¢rtl%ﬁ%llméqywyanﬁ§é)@9h§b ls¥mt-he conpound
wherein R3, R5 and R6 each are hydrogen; or salt” thereof. For exanple,

they can bérﬁfﬁ”é‘ier?@tﬂ‘"@F%ﬂ%‘tﬁléosety%’ﬁ‘tqef(ﬁ&() qoﬁé'stcnge@‘fe%tvﬂ%%w%ﬁ@@ Ave.
Mountai n View, CA, 94043, USA. For exanple, a conmpound of the fornula Vi
can be obtained by deprotection of its hydroxyl protected precursor (e.g.
described in WO 2007/ 065662) by deprotection of the hydroxylgroup (e.g. if
it is a TIPS protecting group (triisopropylsilanyl)) according to nethods
knomn |n the art or it is conner0|ally avallable Another enbodlnent of

. . o, v o o Y M c - [r— —~ A



*-C(=0) -, wherein RL * is as defined for a conmpound of the forrmula |I or
preferably la, especially being (d-Ce-al kyQd- Ce-al kyl, such as (d-C

4- al kyl ) dwG 2droaisksyhi, in particul ar 1-nethylethyl, so thacTrmptiopsesher ably
Rl * and Rl are identical. Another enbogi nent of the invention relates to a
novel compound of the forrmula Il wherein R4 * is RIM =0 - wherein RL * is
as defined for a conpound of the fornmula | or preferably la, or preferably
R4 * is hydrogen, and the other noieties are as defined above for a
conpound of the formula | or la, preferably a conpound of the formula Il
wherein R4 i s(@R1 26-43 moje’ @fjphikadii agid. R1 * and R1 is identical and is
preferably (de§ rs@5maaogopa@am.bd.oamy@sa&ﬁﬁ%m%mr}egﬁtﬁalﬂ; Alkyl, in
particular 1- rret hyl et hyl , or wherein R4 * drogen and Rl is as def i ned
for a conmpound ofaﬂdmaﬂ&“ﬁ*ﬂﬁtmwaﬂéﬂw%mﬂy as (d C 6-al kyl )d-C 6-al kyl,
such as (Cl- Gy %Mh\)o%%;oﬂa@!jl'ébh'me éHE)sQﬁfrBFnQHé@Fou d&ﬁ&l@%@gf%yﬂy»lerﬁr a salt
thereof; or a salt or a carboxyl-activated fromthereof t a further
embodi nént of thed'@'ﬁ\?‘éntﬂ"ﬁ*@ﬁhyﬂeé‘leéi@ﬁ'”?oteHa'HQW‘éle”@éfﬁ%ﬂﬁla”%Per‘Etﬂ@eM‘eﬁﬁI all
wherein R4 is hydfiggee and the other noieties are as defined above for a
conpound of the fornmula | or especially la, preferably wherein RL is (d-C
6- al kyl ) d- C 6(dal I8-45% QEA d@é““@@@'mﬂs'% %}%%5@ gtog]skypd optipngli¥ t i cul ar

1- et hyl et hyl (gyorg ﬁ1(§ﬁ1bte%)6f&ectﬁrnb&élé|m|ﬁ68a¥b@§/mﬁa&d¥éﬁdm5&%s ahae
invention also relates to a nethod or process for the manufacture of the
novel corrpoun@)s d-3 Mpkeh 6f ARMBRLINGS bﬂnngOWQ'fU”Fti%Iah‘éftﬂ'éu'tﬁti@”%r‘” ?'ﬁ'”ﬁaﬁ“ﬁjl cul ar
nore oxgespeci al |y drbodfic kg gRiupgess steps used above or below in their

synthesis. The present invention also relates to the enbodi ments described
in the cl al"\f?@e“ég}?éai)@%?fetaﬁ@(’ﬁ%‘ﬂe)ésrfé@ﬁ‘t’etﬂtﬁﬁlt\%a| qf@-ft heir originally

di scl osed version whi Chh@%@mb@ﬁ&ﬁ@@ﬁ‘é?eﬁ‘&e’fe’ﬂétﬂy brget| @.&@atnoﬂmmy Ryriipn by
reference. Wiere the term "sol ve ents" is in, this

i ncl udes sicREPEageN W eachphesH) Rhérf.@"om'%awwts W8k 3a h‘b5 fﬁ‘ﬁ'et(’/héb)r%a& i on

M xtures agraEdi (&91@025 RRIRONS 15L 05 AsHes; RND - BURbIEXE 8hd @N0 Off nidiesconpounds
t hus obt ai ned ma¥ be carried out in accordance w th known' procedures.

Sal t's, 8. g wheesin thednplei e A eaghtdf ankdy raltiveto thede®! Pk t he free bases or e.g.

in the case of a conpoum@s%eﬁhﬁmﬁ@ﬁdﬂéltaanlsbar%tmmtd?%xﬁ@dab@bmugtr oup from
the free acids in known manner, and vice-versa. For exanple, salts of the

car boxyl c@RfIdiRGdo Bys ?rHQOQ"E‘)‘PHmaé.‘ t]q eapily PrYUeRS é.'P'H@(ﬁ"’quﬁ WQE'B%dl ng

cation sal tgat a$é1f§/B|c§FFy Wb@fﬁ%rré/pa@ihgftrﬁﬁéﬂa@érﬁ FNB R U? Soabrdesther et al sal ts,
e.g. alkaline or "eart kal i ne netal salts, such as sodium potassium

i t hi um cé¢'BPQIﬁ1U6‘?Ofﬁﬁ@%ﬁ'ﬁm%%twger'@ﬁ%ﬁé’ﬁr?ﬂ@p@ﬂ bﬁ6@¢ﬁ§l°5éhe(h'$h%nd (1a) in

opticabby Rwithd SUimhot & @n&%ﬁs@dllﬂ%cﬂ}fa@rﬂhé Jw EEh QFHRANGE §8d kameMat es
according to well-known procedures, Cwth chiral matrix.

Alternat | v@rxgﬁta"wmqoa/@m'% e @ nsedta\gttﬁrﬁeerﬁﬁtr%@rsaw@ 38a37o0e aNslopas used

St er eoi sONRYitheutd Fddoh8Holyfred-a tréﬁs&()br‘érn?ﬁlnﬂﬁaéjb&&h% EHEBFshspsRAcPRas 8RS at ed
into their corresponding isoners In a manner known per se by neans of

sui t abl e sépfaingdiaBer W‘H%&Ethelﬁi"H@?%Q'@cﬁﬁﬁt?'ﬁzﬂp&ﬂ&’#é%d bysapd oCGyENgHEPON
separ at ed lsBFd%ehhﬁ‘g'?]r i ndi vidual diastereoners by nmeans of fractionated
crystallisation r omat ogr aphy, solvent distribution and simlar

procedéPes. This separ dt NSierREF! ttdkeotpd Kigbaenlying fhestameeondiias fathe,
starting ComRARbNL filnks Pork PRBILHBD IR fanti@s wmh a8 ntditindPlempkaturetos 8bdut 320

Enantioners may be separated through the formation of diastereoneric salts,
e.g., by saftd B(Ptrfﬁﬁli”dﬂavtﬁet”ﬁp%ﬁ”gﬂfﬁrﬁuf‘ trseltedinruite Rppwfimgdigieadsr by nmeans of

chromat ography, e.g., byefbiRb, intthé BSId GBI KrRIHnG- &y&%ﬁﬁe%&ﬁanvwé (rychiral

| igands. In any additional process steps, carried out as desired

functi onal Ngp gupRlting temperalyrgf My 'E&ﬁ)‘@ﬁﬁ%@f%@ﬂ 29 <houtrg pﬁ‘if?ralbgﬂd@”ﬁart in

the reggti eandedf 396-3B0eseAthidher HRNQUERbEEIFOEEM BE abRYndHShed &6y @sng €. 9.
by one or nore of the protecti n%?r oups nentioned bel ow. Theprotecting

groups ar eatmwr@ﬁmunyof SMPRasH! ?%\R@H‘F’%%@r(ﬁ IRdhe ePrBireYBelineee et hods

descri bed th&hstic darpg@gmml,ytﬁg)agd%telﬁﬂfodm@{tectl on than indicated in the
process descriptions given above or in the clains i s necessary. Such

protecting groups nay & #RARSS OH@OHF%%‘EM”ieﬁr%ﬁ%ﬁmsf&’i”soréﬁ’iﬂ“%%ﬂ'ioﬂuﬁtr ot ect

the functi @BabrdBbey e ifRIMEIBH rtﬁé’ls@rﬁﬁtr’@ﬁbth@b@lRérﬂ@e&R?@é}ﬂ@k\éSr eactions. It is
a characteristic of protecti na%?P (ss t hat | end t hensel ves readily,

i.e., wPt heQtaimmedhivens adivasm é’&?lCSH%'yam@ePéﬁﬁéél PA48ganeisfs §F by

sol vol ysi s, reduction, photoly5|s or also by enzyne activity, e.g., under
condi ti ons anal ogous to physiol ogical conditions, and that they are not
present in the end-products. The skilled artisan knows, or can easily
establish, which protecting groups are suitable with the reactions
nentloned herelnabove and herelnafter The protectlon of such functlonal

. . o



Kohl enhydr at e Monosacchari de und Derivate (Chem stry of carbohydrates:
nonosacchari des and derivatives), Georg Thienme Verlag., Stuttgart ( 1974).
Pr ef er ablwo 2nm/0f8us7her protecti ng groups are used in or @en/HPeo19/0nEHs fy t he
synthesis, especially according to the_greferred synthesis processes or

met hods descri bed above and bel ow. All process steps described herein can
be carried out under known reaction conditions, preferably under those
specifically nmentioned, in the absence of or usually in the presence of
solvents or diluents, preferabl such as are inert to the reagents used and
able to di §§Qﬁa¢/é”'i9n‘é%\é‘ed fq{mt"ﬁ@'ﬁﬁ@é'ﬁﬁ@ digming artadieicFride aPRPlyaTdes ebndensi ng
agents or W%rc%htp?lbé‘@%%gmtﬁnts%egved fbﬂﬁ té?é‘?rﬁ@t'f&g&{esdlaﬁtm%?ﬁ'dd}bl&%lﬁon
exchangers, dependi ng on the type of reaction and/or
reactants &nd K'gdﬁfé‘%?d unifipoderived (ffP”b@tB%ﬂ'@adf’t SiRFaRes 190" amigo caipaxylig@cidgnge
from-100 %Qdfo?’la%tb%’st Ir;]-IQrQe vﬁth thBrp‘?és%rnﬁ#ﬁl/é(ntfthIﬁ‘é é‘&%t&laml&g‘r@g Rvedhaitind 5O 0C,

e.g., at -80 < to- roomtenperature, at -20 < to 40 < or at

the boi Pi n@erﬁmrﬁwrwfttrl@séa’m/&ntan%@ttpr i HweAneR AHspHLTG Ergipalyuine or in a

Clt 0s edhves $é’éeat whiey (‘?) o%lﬁ%@%ﬁﬁét@arh’étﬂﬂén@é&ﬁ%%fd@ ar@BFys@ﬁt ih Bn @ duR€éfiat
at nosphere,

U on or nitrogen. n%?rg( of fornulae (I)
and (1a) ar'ﬁPSF ?@yvt "1 p&%@ |at fegshPEwt. énaplttw&t@ ”b’nt eight 9dBe 1 y acceptabl e

salts and, c¥hs ﬁmaesmé)tlghernn@&me&laftrrealebaat%ﬁgm fRlRttacthd tadehaf i on sal ts,
have beneficia phar macol ogi cal activit herefore, are useful as

phar maceut ,p&gegtleqarqtd@gpgn%qnaéﬁtabﬂltyé)fé geenbiln: &%P@’@'y(th? extiedate a)

exhi bi yghu Gégni | 1 oi d antagoni stic activity, see e.g. WO 2007/ 065662 A2

and WO 2005/1 2051 0 A 1. Mure particularly, the conpounds of formulae (I)
and (la) are active at Pelamideelins ofBAME sPPAdedASthnawadHBYeeheNeseabi | ity

to inhibit a?@QHSﬁéZ%/'chn@ﬁh@erth%@Hh@sCl%'gtéﬁéﬂaﬂ’ﬁbéﬁevé@&) b to'tﬁé‘fa“shanne| The
conpounds of fornul ae (la) stal, formB,, e, t he

conpounds @fysgarl,lgag%megg P@H@\/\WWQP’WS P%be‘fﬁ”@}de téd’ﬁd?@?'t"éﬂztofmaﬁwghaw ng

| C50 val uesrahghdrb® e 8eP A4 O3 PnéMveMeROE RSN firthed thatiilhedtaRfR@filn t he
|nvent| on provides a nmethod of treatnment or alleviation of a disease or

condi t {'8n IPFERARALIOR RIRGRSPEORYWE LRSI A TR PIRPRFAtioR PHPGRPS WhSTe) Besxirided
i mpl i cat ed fiwhirvgB .rﬁ%&bt&ﬁ@@ﬂﬁwms; &3I4 agertda. iBITE orfly &ﬁh&%ﬁ@%k&ﬁ!d y

effective anmount of a conpound of formula I r% in crystal formB, For
exarrple t oY ao%%@ﬁlﬁﬂ Etfmﬁt‘é.'ﬁﬁp@"r@dé’}‘ﬁfﬁé‘aabﬁ %hqwﬁﬁﬁs&v?rabtﬁreét“ar't!ﬁﬁ%q-

capsai ci n- Wrﬂ@%BQ@nTlﬁj@mv&ﬂQrs%%sﬁéde@Hé@H SBp&inghirmBparE VA4 eMilkR pyCo0
values of 5, 12, 10 and 27 nM res ectivel % The antagoni st activity at
n

human TRPprP%””ﬁ(ﬂtﬁ"@cﬂ%ﬁé%'P'ﬂ pmge%w ¢relet Shiljpgrolg W3§P9W'@Tedt‘4‘t"éy GO, the

conpounds @e SiRURLraR &ltlusRRbqulgen?BAY b&cﬁéd with eYwdi@l. form B, are useful
as vanilloid receptor blockers e treatnent  of dlseases and

condi tions in which varnh$ FFGP%PW@H@%H@W"Q%fh“\?élbfwddleHV@eé tfeppRargpt yron

i mpl i cat ed.jongidf Bkl bi BB $ilnk BES IBERed téﬁtdé?éthtecmh@fllmsoﬁtoﬂﬁed% igh Iheng and
joint pain (osteoarthritis anc nyof asci al pain (muscul ar injury,

fi br omyal gicRStaARdY g8 exapEatey @/B'gﬁzﬁ‘fﬂP r(gg%rtt%@'ay I g Brepsurgedi Ibgnirast

surgery). THeheGMi®aidad s 8émi- é?r‘bméhé@erﬁi drystBfiné payardidds | thBPAUb fifhy&tidbt f or m
B, are particularly useful In the treatnment or prevention of chronic pain

or acufe pahAY a8 sisrichPrst Gysiallinatien Brspid BSG MRAREHIRNS- NHYSIRieRt BP y pai n;

i nf 1 ammat ofipterEeRFeRat the Granspdiéit FMBLRHY watd Mgy ShERATEd. Bedpite ttt‘eﬁ'tr@“' c
obstructive pul nonary di sease (COPD), or in asthma; ‘cough; urinary

i ncont i nendib®s wpgrgHetrangrgetal di sorders, e.g., inflammatory bowel

di sease; rhinitis; CyStI’hé'trénsp%réht p/memrﬁé bbﬂaﬁhled%m thbiabovdaalsfml i tis;
uveitis; i nflamratory skin di sorders; heumatoi d arthritis. The

compounds GOFSH RMIAEISPIbP gl SRR tc ) SYFCRRG lValS WIHRH dEmaging ohus

usef ul 3@s vagtidel @itk fIRC TRH cHIUBONIM Slehazf PA46 fifrBs dédtebéd 8GVERRAL vre PaI N
of various genesis or aetiology and as anti-inflammtory and/ or anti-edemc

agent s for Mg difiuiadraw #pd $Wegrﬁ‘1%t‘@m G}”Qéﬁrtqréiﬁgec"so‘?'%eéﬁ‘éégrhb'f‘ B®ndi ti ons,
as well as sfr@fchfnb?réde%@-t ment of allergic responses. Having regard to their
anal gesi c/anti-infl ammtory profile, they are useful for the treatnent of

i nfl anmatory pain, for PREPHIYSIABTRAMGH pﬁkyﬁlﬁfﬁtnb%l"‘é?”ﬁdhe PHYS3ie i cul ar,

for the tr%d@ﬂécc@fdﬁgftb&h@wﬁ@ﬁt%ﬂ €ompliding the@¥nkhstafing-polydffdeilA) with t he
treat nent of pain ammati on and/ or oedenm consequentjial to traumm,

e.g., ééso&heat'eam'tm RS 78 thesmaier AAmPeynde as ke asivantage Pf%ygg%@éﬂﬁ@nt to
surgical intervention, e.g., as post-operative analgesics, as well as for
the treat nent of inflammtory pain of diverse genesis, e.g., for the
treatment of osteo and rheumatoid arthritis and rheumatic di sease,
teno-synovitis and gout. They are further suitable as anal gesics for the
treat rrent of pa| n assom at ed W|th e.g., angl ha, rrenstruatl on or cancer. As
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bronchodil ator, e.g., b2 adrenergic, therapy. Inflanmatory or obstructive
ai rways di seases to which the present invention is applicable further

i ncl ude pyvewnmosms7esi s (an i nflamratory, comonly occupa&Cirmpadip/osidgease of
the lungs, frequently acconpani ed by repeated inhal ati on of dusts) of

what ever type or genesis including, e.g., alum nosis, anthracosis,
asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and, in
particul ar, byssinosis. Further inflamuatory or obstructive airways

di seases and conditions for which_the conmpounds of formulae (1) and (Ila)
and | (B) i stabilipsangd dimgpaipesal SF?&V'%J“%@GSP%QWLR?@/%J'IVE‘ alsedygp RdeWry di stress
syndrome ( ARPRabilf{ P Bk VSorP or airways disease (COPD or
COAD), and bronacb ;%1'0@6 %eq%y%dﬁgoo&bﬂg?gﬁu?ae (1) and (la) and 1(B) in
crystal formB, may aI§BGH§99§%89$89FPH@“¥K%H?N%h@dﬁﬂeaﬂmexﬁﬂ@”ahwe
vasomot or  phddaht ihdention |§‘ﬂcﬂafrﬁ(ﬂfbrta9vérﬁ§%é(095 ?rgéﬁrﬁlﬁlnatwﬂ%lﬁ\qﬂﬁ’ﬂwﬂ@ﬁm@ftmﬁor nul ae
(n) and(la) andlgB) in crystal form are also indicated for use in the
t her apy?of S§@pEiveta 'ﬁ@@?'ya@'(é thea%byaﬁﬁsmr%w&?a%mﬁ ef th;aem-crysieliody pot ensi ve
agents; i ngbBmideeAthBNenPbrdtirbs aBBR! BE YndMRbmBLRRARE %or RAGRPHB! oedeny;
headache m grai ne; inflammtory skin di sease, such as eczena and

psori asi s; traﬁ?@%ﬁ"i‘iﬁ'ﬂ’ﬁ@ppﬂﬁ%@r%?@”@f"otﬂl‘ﬁa'”ﬁ%ﬂ“o”e g., irritable bowel
syndrome; Crohn's di seaﬁesewreeaownhéfrqemb tsm%e ﬂf@@er%f@?élétlv%ly 18rg8- »
interstitial cystitis, nephritis ‘and uvei The agents of i nventi on
are useful am?uf‘ﬁeto69@%’?\9'%%%6‘9{@@5@%'% The §@é?§@§ chHe %%‘ﬁ@ﬁ’ tions in
whi ch RgmapoNRkr &t c¥@bé QQedJJ:Ié’d#]d%nrtﬂé Ratdfe bﬁhé Q@Hnl @r?étﬁl‘ﬂne padarhiigraf or e

susceptible to treatnment by t nodul ati on (preferab ant a?onl sr‘r) of VRL
recept ors. 284 trRAT ppbfﬁ@r(Eﬁcbﬂaeeefrﬁr@ﬁﬂbseﬂarqw%"m %mhfv fisf eheRTor y

conponent %%Ehllﬁlﬁe érﬁlﬂh@&ﬁl%r%nﬂfrbmdst !h%m@ﬁﬁ!ﬁeﬁib@rdt%r&ﬁtr@ée’ﬂm crystalline
(osteoarthritis); post-surgical pain; skel etal pain such as

fi bronyal giPq y%?%@ﬁ&°%?'ﬂ"t¥@ﬁm%ﬁé§e MHRRIWER'S; i ncl udi ng mi grai ne,

acute or chronictensiomp Mﬂ@lﬁ&hﬁco:‘ﬁbi‘r\éﬁ&{wﬂ?éﬂ%@ﬁmehuﬂﬁ@@hﬂ&%@t@mhé| ar pain,
and naX|IIar%35|nus pai n; ear pai and especially

pri mar yOhype m&foaeéé@e@.va%ajmpéHbtﬁ}emgedééagéﬁe Qﬁlt%g'ﬁ“QP”tﬁﬁlrﬂ? such as

heart pai n.seaHChdrReH (B) weyeewabar whil® E@cie@liniRgh film 8PElaRidAR prBdidi with a
gynaecol ogi cal pain, such as dysmenorrhoea, and | abour pain; pain

associ at ed Nghtheak FRSISASEeni tal tract such as cystitis and vul vadyni a;

inflammatory skin di solfigd8bindtdh EHeTBOReRSR IR infel@fscAhiZpySRaliry 1 tch of
non-specific origin; chronic pain_associated with nerve injury and/or

di seases aPPlEMideRADHEr HramRbe Wits g s in firciangs orRaf-FPEEnine goauRt Wk oci at ed

Wi th pogt - kep BBlUsEd BEiaR! il Be sUbARRIH, %Whﬂ@aétamngqrh@mh.hgrtaﬁyerbnu%lced
neur opat hy,_ anput ations ("phantom |inmb '), nerve entrapnent and

brachi al pIT@%GSO‘C%W@Y’BWSCO”I‘W“B&HH“&:&” e réegea@f’ 8-30d CaNki 8§ Mg

spondyl i ti %rysfeﬂlfde%lﬁw%@(ﬁl)@\h!hca Tyt rnQHQVar@@d)fQtdﬁleeo@&wbresaﬂfevcﬁ al Njuries;
corrpl ex regl onal paln s ndrones; central nervous system Eal n, such as pa| n

due to spi saFondorlyresr vl be Aritigabier thermgliting ismneratyieet Mot e§€'é(?“ebal n, pain

associ at ed cBhpBsi6éH, @hB eBamBiittenere 67i€ prefstabl) vas I6RNGRE abginfat sIespi rat ory
di seases including asthma, alum nosis, anthracosis, inflamuatory airways

di seas€® e.g. Chronic OFJeRAly TW@W”HBWQ??GWWGQW'BWW% Mchitis,

asbest 0si s obfilihd R ISottePricbRSiSal afdl BRIMSN Sropstibd. AR ibettet FBHEASS San be
byssinosis; rhinitis including allergic rhinitis such as seasonal and

per enni al ﬂrhpﬁfecr.cgeepdﬁastﬁa%mrg@regn@c?fm'ﬁ'ﬁtreng%cﬂmewettei@'H@PS'PH@'@&MWc or

associ at ed a%ﬁabaté@@h;ﬁ@émfé’arﬂiléméﬁh@eréifboﬁ&h&gDWtrﬁéIom?,ﬁam‘é}:iﬁttdf(fhé i brosis,
cancer, or gastrointestinal disturbances such q(;%ast oesophageal refl ux;

aut oi nmune SﬂF@E’d&%ﬁ“ergﬁ@thBlaﬁpe%‘PWﬁé‘l'O‘M?rs%?r%@f%rq PPIBFaRYIYbUt not

restrigped to irritabl euwlthéyéwn@wyn{érrWe%ﬂllﬁaagmoumlcﬁewo WE%
colitis, pancr eat| tis, inflapmataory bowel disease. Di seases of the

Urogeni tal OLIBEE SISy 1P b w Tay PESTTed PEOURIS fardhe, SEGBB RODISAABAMNEIAURI ng

bl adder dettrﬁéh%%eby@ezewmlaﬁwea/ealbdtt&l@d@% %meélﬁ%sw@.gwﬂaeycenm“géowl ng to
a further aspect the invention provid a conpound fornul a | (B)

in crystal "rergra! tW%$petCﬁ'§atﬂ5?"eﬁ%?rr&ﬁ“tﬁ%%?“é“ﬁ‘é’tﬁ‘?'&@r?é?ﬂ‘* F?%Ym?rrfé’”moé%lf"hfent or
prevention @fess BkSrakSly AbtedGtHepwigal N. For the above-nentioned indications,

t he appropriate dosage will of course vary dependi ng upon, e.g., the
conmpound enpl oyed, the host, the node of adm nistration and the nature and
severity of the condition being treated. However, in general, satisfactory
results in animals are indicated to be obtained at a daily dosage of from
about 0.05 to about 150, preferably fromabout 0.1 ng/kg to about 100 ng/ kg
ani mal body weight. In |larger mammals, e.g., humans, an indicated daily
dosage is in the range fron1about 0 5to about 5 000 preferably fron1about
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and opi ates, CRF-1 receptor antagonists, glutamate receptor antagonists,
neur oki ni n receptor antagoni sts, histam ne H2 receptor antagonists,

hi st am newbdoreasegmior ant agoni sts, proton punp i nhi bit oPsT/EPRO100EEES channel
activators, guanyl ate cyclase-c activatygrs, mnuscarinic receptor

ant agoni sts, antispasnodi cs, stinulant |axatives, osnotic |axatives, faecal
softeners, absorbents and fibre supplenents, antacids, G relaxants,

bi smut h conpounds, vanilloid receptor antagoni sts, anticonvul sants, NSAI DS,
COX-2 inhibitors , GABAb receptor nodul ators, CB receptor |igands, calcium
channel bl ockers, sodi (%388 HE PrBFRRE 8N a{'l?'?aé'(]éPi"tC%{ﬁttal“Hé}QPb@%‘% e
serotoni n agg, cﬁﬁﬁ@rﬂ%%'té‘%e'i@nté‘@kﬂi@wt aRbor s, benzodi azepi nes, al pha- 2
recept or agon|sts g relin receptor agon|sts Thus, according to a
further aspect the |nv'er ?ﬁ@WrﬁrRﬁMnﬁéBbmﬁhéﬁ'F?é’%‘iﬁmW% BB YSsigmi-
conpri si NG aRorRABINHEhie aﬁc%ﬂélké&nﬂ-ér%talhﬁ'e §Ii’dh%¥|@br §é?ﬁ|f3r§m§t$c Py higbef ore
defined in conbination wth anot her er apeuti cal active ingredient,

opt i onaPl y "eWngadpeliing iegrpertvig b&'%%?(hﬁ:c'ég% P%%ﬂ”ldyo E8E HB bipsired &dﬁhlﬁi‘ant

di luent or 6y Hd%l"s orWﬁeﬁlﬁﬁ%bH §®§t|a)ﬁne BolyaRRURE tRE afRintagedr beRY vidl
crystal form be adm nistered as a conbination with one or nore

conpounds §8F’@é¥t§@iwl‘th(§|?ﬁ e C@Y%B‘%M‘éﬁr@?? Y- @ﬁdﬂéﬁ%mghér t[?Z‘SPé'@@BY apd

ant agoni st $owerabe a8lueghl or promazi ne, prochl or perazi ne, hal operidol,

al i zapride, donperidone, netoclopram de and itopride; serotonin 5- HT4
receptor agonists, suclﬂQ’Uﬁ%am@fF{E‘QH? pal@we&mﬁltmaﬁﬁm&ewsﬁ@wgaﬁptya@'dersé@?zyapr. de,
prucal apri ggy htaeéléﬁ%%ﬂd/oﬂoéz S&ﬁ%ﬁﬂgﬁthéﬂﬁ%f hBeflah haV\6F #AQaRE8ARMHIINAT- 7505,
Aryx], US 2005228014 and WD 2005080389, US §0061 00426, US 20061 00236, US
2006135764 Polyamitsod)- 7t aaeibeengbsored du adh a eantery o5& Wb %oor legs B 104896, JP
2005082508 se¥¥AddUMARE Y BPSEN Witerd ARAY huét%r&%@/%?é@)z gerrﬁé@bﬁlgpﬂ%z6869

EP 1362857, WD 20061081 27, US200601 83901

2006027648i0W @@%97@@5‘%@9%'{7@)0@6@%@9@@% W%@ﬁ/@@&&@ﬁ‘f tranggargfibni n

5- HT3 r eceplpis BBQPaft&ed. such as, punesotrag, and conpounds described in WO
2007004041 ; serotonin 5-HT3 receptor antagoni sts, such as, alaosetron,

cil anséPron, ranpset r oA eX3ELIBLTSHCN B v Sealtingrsenyjicaystallinerraiyaniide iz et r on,

DDP225 and caﬁ@p@unﬁ& dastih ithestebént WA RO §IKAMIdaE 20061051 17 and WO

2007004041 ; recept or antagonists, such as, devazepi de, IOX|ng um de
and dexl oxi gl um de f‘?lpﬁ'yﬁ‘@éé‘ﬁmB?s'té@dﬂf‘@fﬂm %ﬁ%ﬁu%%e PFASUFY gqgording to
atil motili e AUIHONVIPMEMNY cBMPAEIS) Abxt téﬁﬁeeégﬁhfa%tall nﬁ(?e g0 Gbr@rpounds
described in WO 20050606 % WO 20061 27252 and 200 018; mo ioid
recept or ar‘?ﬂ%‘@dh‘?@f’fsw'”btﬁéﬁe‘é@‘d RAAYBK IR ongwmﬁﬁ%aﬁd'ﬁm WB? H?‘I"%‘fﬁ PF exone;

opi oi d2pecepliRle2@8Mbs by aldiAPhaditde u@dQHt@ﬁsthmhM‘%roMrtﬁélor phi ne,
di anor phi ne, _di hydrocodel ne, fentanyl, pethidine, asinmdoline, |operamde

and codei nédivigial amogpls @nd combinatiens %rﬁsChO%‘ﬂbWCQéhat@(@W@”&Mdf R¥npounds
descri bed ijghpAfRAAA682% hot MR ABSteiSTIRBA43atives MBy BARROI3H M tHaD
2005014557, WO 2005023806, WD 20050261 26, WO 2005028480, WO 005044793, WO
2005051 954roURsopeistingsal Maslicizee stebiizers.slyes, onfier!ighisparssecloNgy 29t 23806

and WO 200@%&8&3 néﬁ@s@&@ﬁ%%ﬁ&%ﬂéﬁ%héﬂ%@%ﬁﬂ% ér?ci@ref@buy@mbﬁsés%%ﬂt or
ant agonl st such as, AzD9272, AFQD56 and conpounds descri bed

99024979 V@%@@@Z@@M nanmabﬁcfwwﬁm%aw P WD ST 8s CQ/@Q@@S@W@MS us
2006009443 thddkilikd Opibﬁscﬂqft% cofh g9 é%&%%wle%!ée 2RO BAULnE ARbsudRct EnftahiE o5, VO
2005082884, WD 20050442 05077373 P 17 13791 , EP 1720860, WO
2005080379 1" fEﬁddlthaﬁwd'tUSSﬂfe@motz'ﬂ anAmn0 5UBe STBAD 06 120Wb%4, WO 20061
14260, WO %@&@@%@7@&40\0@7@@@15 WA 20 2HerMP1ON0Y, 28 aidtivelds tedRRA dighPof WO
2006048771 006123249, US 2006009477, WD 2006014185, EP 1723144, US
2006025414 e OMRAsH904021 , US 2006160857, WO 2006074884, WD 20061 29199,
WO 20064 23244, WO 200%8?8?51erM@nB&Qﬂ&AQWmmV&Pe%QQJQ@ oA ct IorHY1823242,
WD 2007050050, WO 200703978 WD 2007039782 and WD 2007023245; neur oki ni n
r ecept or amea'ﬁtﬂ‘?ﬁ @Pé“ays‘ﬁ%'hc%@'sst%ﬂ et ant, osanetant, casopltant

nepadutrent, gAfedut fntwt, Wtr%%%ml@%ta'ﬂké seSl MaRatic e'h £9FPAUNS
described in P 96- 810237, WD 20061 37790, WO 20061 37791 , 2006094934,
VD 2007037742 and WOt 2792440 i st ami ne H receptor antagonists, such
as, fanotidi n@) Ol _NGvit Bethers@fibﬁd SIiRe@BAd ni zat i di ne; hi stam ne H4
receptgr antagonists, such as, JNJ77/771 20, JNJ1 0 19 1584 and conpounds
descri Bed i n (9 So0E1Wh Tl gt loa 950wtHyses, WO 2005092066, WO 2005054239 US
2005070550, US 2005070527, EP 1505064, WO 2007090852, WD 2007090853, WD
2007090854, US 20070232616, US 20070238771 , WD 20071 17399, WD 2007031 529
and WO20070721 63; proton punp inhibitors, such as, omeprazole,

| ansoprazol e, rabeprazole, tentoprazole, pantoprazole, esomeprazole,
revaprazan soraprazan and AGN201 904 chI ori de channel actl vators, such as,

. o o, o oy .



WD 20061 22200, WD 20061 20481 , WD 2006122250, DE 102005044814, W20061
22772, WD 20061 22777, WD 2006124753, WD 2006122799, WD 20061 22770, WO
20061 22780,20D820061 36245, WD 2007030761 , US 200700880TAP2018/050448
20070088073, US 20070105920, WD 2007042906, WD 2007045462 and WO
2007050732; anticonvul sants, such as, carbenazepi ne, oxcarbenmazepi ne,

| anotri gi ne, gabapentin, and pregabal in; NSAI DS, such as, aspirin,
acet onet aphen, ibuprofen, diclofenac, naproxen, flurbiprofen, indonethacin,
pi roxi cam ketoprofen, sulindac and di f1 uni sal; COX-2 inhibitors , such as,
cel ecoxi b, Vysrele e W. %laieielaltve ie the toll welshbiemihe aelympeenmppstion: conpounds
described in WO 200404&3514@te@&%1\lﬂ1eraﬁamt95fmgh@bq;raﬁ vafMGithiRthe daffem ¢ and
(R) - bacl of en, AZD3355, XP19986 and conpounds descri bed i'n WD 2006001 750
and WO 2004@@?@5’@33@"@%%@@“”@%% odeEin thie seasthabihesembigsi | one,
cannabi di olgmdihfenaanhg @id 1egegounds descri bed in WO 2002042248 and WO
2003066603; cal ci um channel blockers, such as, ziconotide, AG O 003,

PD- 217024 and corrpoundEer@rs’a@MtB%HO'VWeV@rQWGU@SPQSJStS\% 200603021 1 and WO
2005068448; sqd) ya. @b%%'%%k%&%ﬁﬁﬁa@%&ﬂfhe% lyahAdBh4vic HgnBAGh HepYends
described in 2006023757, WD 20050971 36, JP 2005206590 and WO
2005047270; tricPEP{X34hi¢-depressants, such as, clonipranine, anoxapine,
nortriptyline,spiitss @ty dfﬂlﬁ‘e sédoh@paljiae.andesi pram ne, doxepin,

trimpram ne and protrl ptyline: serotonin and noradrenaline re-uptake

i nhibitors, suthOles - ﬁ@}"’ﬁ ?f;ﬂtlﬁ‘?s" oREsIIVES axi ne, si butramnine, dul oxeti ne,

f 1 uoxetpne wHRAsiPURIWIS aré retlalve% &ratoaewa@m bffe PAJME SBHYREMORE;
benzodi azepi nes, such as, levotofis i azepam | orazepam  cl onazepam

and al prazol am al pha- I # eedipylar e’ﬁ@@ﬁm%*sthe§9k¥ﬁ‘ea§°m€‘l>%t|'ﬂ”oﬁ%§'3tstquan| di ne
and guanf aci nga) ghr-ebiswi Bk HeOsendGpstaine. oWé‘ﬁhd@ﬁawhé)HtTmﬁrefhe range of
capronorelin, tabinorelin, ipanorelin, 2- I\/bt hyl alanyl -N-[1 (R)-

f or mam do- 2- (1 H27 déP - 8- yI)et hyl ] - Dtryptophanam de, TZzP-1 0 1, TZP-1 02,
LY-44471 1 an @rrpwgq&%igﬁézgéd@ﬁg bgn{els 2325203, US 200501 54043, WO
2005097788, 006036932 WO 20061 35860, US 20060079562, WO 2006010629, WO
2006008874, WS LOS60096450f aldeasbonpegditivel | WD 200702001 3, US 20070037857,
WO 20070143\5\@@%&9@1:bré-m&ewﬂwe\%}aiz@@@ﬁt éfalgégolyr‘n@r tdiBpdanappl es whi ch

follow, which are not intended to |imt the scope of the
present invention and WAP &K PepRceEttg t°§b%lﬂvf9'i‘tt§’”eﬁ%&’8|'ﬁﬁmesth@ftr%”ﬁﬁaﬁeHVent| on

ei ther as ¢gats t%%it@&at@br&ﬁl@?é@okcﬁhg‘@ thé‘%v@ﬁl‘i}ﬁeﬁ% Fa0d bithiekiess Qafing
catal ysts, solvents, tenperatures) defined in tl)1/e nore gener al

descripti ofValRYad rarges Whl'%ﬁ?"ﬁ&v%tﬁ“g\ﬁe&f frenspaggney uSedrapeENillAePeBhPr i | e

Argonagh RemciyBe of§dRildbtalf IPAmite A9 Va3 tl$@bid%§£§ é’@ndﬂu%ﬁ@a ﬂSl%ess
Scal e-up Reactor), Biotage, arlottesville, lite Celite(

(filtering V&Frﬂs%@%ﬁtQW%%'Wéﬁﬁop@b{@WesdﬁP itrteep@é?r”i’dé? éﬁ‘%ﬁes%@ﬁ@ a
Barbara, Chpoldhh thickhee ndyde dutignad 560 ml &tel?r@ﬁ‘ﬂlghglt %ﬂe §ﬁ|hi¥dv||qr$f@503t e DCM

di chl oronet hane LOD Linmt of Detection N phol i ne
Resi st ance W@ﬁ&%?'&&yﬂ@p%@%a‘ﬁﬂh'wsﬁ élab/a’ﬁ)?&r'%“l"@?éri"ﬂ BF 'IOWPbrPrref@raP'Yr@Pr is

the static iREg=sY O GRUSAe BY1-22008)r6.Wih palaTdeQfs b tHEMM &dHhponeht ikor I
corres onds to about 133,322 Pa about Where subsequently the expression

"col | e€p . the polyragy qaspositios, the dckness of the dil of pitpe fm%trémaé%ﬁBﬁﬂloﬁ@earmunt
of sol vent ekﬁud&@”ﬁ?ﬂtﬁi@ct Vﬁﬁ%@ﬁér@ll;ﬂ-be B%p%rnﬁtsbﬁ’ébly‘ﬂfhe thickness is in the preferred
4- (7- hydr oxy- 2-i sogropyl - 4- oxo-4H qui nazol i n-3-yl ) -benzonitrile crystal
formB B7 B OpMseed slurry of
4- (7- hydr oxy- 2-i sopr opy M%éﬂﬁo%br@ﬁ@b'tmc@@éb)mh@ﬁ@ﬁé”r\gérof5915UMﬁta'
formB was prepared b addl nﬁ 0.0792 g (0. 3%m
4- ( 7- hydr 0y £%eN t&pi Gpym. or < @‘%ﬂ@[ﬁf‘ﬁ G-0 “@-yl) benzonitrile formB to a

gl ass gpal . Ethanol / watrgg film,ks: v@n/a\é)thé trﬂ{ﬂiranéﬁﬁﬁerﬁgﬁﬁﬂﬁm@ eikii@daté lodeapped
and the mi xture was sonicated f 1 < to obtain a hormgeneous

whi te sl ur @gcorgingge e inyenfigs glsp pr‘?f?'fa@li’ %Stahh%ﬁ Cﬁ!ﬁsﬁarﬂ%‘rf’ m@%afe@%ra Wi t h
4-(7- hydromaharsgm %ﬂM)oré‘llgPﬂQra‘}nlélﬁMtdh@é@l‘ hiNeas? 9p19) -ReRZREEbly Boledhattd) |

et hanol (31 2.5 Q) and wat er /g% The a itator was turned on and with
posi tive ni%r Od’éﬁ‘?rb’i”@%%h‘?‘éacqoﬁ‘@”%tﬂ WA?W@% ed to an internal tenperature
of 78 3 0C (reflux) over 30 mns and then cooled to 20 3 over
approximately 1 h. The batch tenperature was naintained at a tenperature of
20 3 0C for 10 mn. charge quickly using a transfer pipette, 0.0792 g of
FormB seed in fromStep 1 in 1m of ethanol/water ( 1 :5v/v) was added to
the batch and the batch held at 20 3 for approximately 0.5 h. The batch
was cooled to 0O 3 < over approximately 0.5 h and held for approximately
0.5 h. Water (300 g) was charged into the vessel using an additional funnel
over approm mately 1 h whi |l e rral nta| n| ng batch terrperature at 0 7 < . The

o . o, ~ . o o o



yl)-benzonitrile (B8) as a white solid. The isol ated powder anal ysed by
X-ray Powder Diffraction. The recorded X-ray Powder Pattern show in Figure
1 is pol yworptv/Bi87The X-ray powder pattern (XRPD) was r ecormedoosndas Br uker
D8 Advance diffractoneter using CuKO, radiation, the XRPD pattern was
recorded between 2 and 40 (2-theta). Wight of product: 24.7g Theoreti cal
Yield: 26.4g Yield: 93.6%uritv: 100% (by HPLC) Pol ynorph Form B Tabl e-1
Powder X-Ray Diffraction Peaks for Pol ynorph B of 4- (7 hydr oxy- 2-

i sopropyl - 4-oxo-4H qui nazol i n-3-yl)-benzonitrile deg g d-space Relative
intensity (% 9 9.491Thginvgnigm Ys@elatepty %LQFOSQSSG‘OBB@DQ@‘Qlﬂ”@lSF@rQMO 60

15. 58 5. 68308el finPBs 4c@band D thiRBnforft4Be 3roRsd addordind &7ind6nRAtdd 3. 799 55
24.21 3.67 6 24.72 3.598 18 25.37 3.508 19 28.06 3.17/8 59 Single Crystal
Dat a of PolCPMBFi§ts HemblVeR'@inar fornul a: G 8HLSN3O2 Mol ecul ar wei ght (free
acid): 305.34 La§ I | QWP
P21/ Col T Vol uft) (Ra) 16 it Cyet Al enot Ly, (ol em o) o seava a8,
D(A) 125279 ¢ (A TE'“BQ%@Q%NPFG (1(!73A9?f63tie%t Ei%n%pédzsonbpﬁéﬁ%ﬁaapv%lﬁ of

4- (7-hydroxy- 2-i SORSARY hndm@k @xthlidredithidagRkisht dle Y8 forR@NZXBLGEd b&yrkMer vi ew of
t he synt hesi s: NaO-l THF In short, the synthesis involves 3 nain steps with
nore than 50 % yi elB¥er Conmerci al |y avail abl e 3-ani no- 4- net hyl phenol 1 is
used as starti nQZWb%&tr@&ied AR HS I§yér$s @a%wérya ekfind RSE hhvitgh lebdrBrurs obut vl
chloride 2 as a simnultaneous coupl1ng protecting agent. The novel key

i nt er medi at e hydr o3§/PW4Ei°H @er%oyff@fmmappkymem@ #8del conpound 3 via the

novel Kpter nmedi e@)ethé pefnied fitkVR@bigetedlati on, fol l owed by hydrolysis of the
ester functional rouPhln 4. The hydroxyl acid 5 is then treated with

4- am nobenzoni t MNeEiB etPQ'W@HW@@@ﬁé‘é‘aéP oplepsthan 12bie@nd @disbiransrutianesul t i ng

crude product i sfbeastR8rd, Whed n%sn%ra&b@tdgtéatsmoﬁoma m xture of EtOH
and H2O to gi ve drug substance 8 in % yield. Detail ed procedure

Step 1 3 A 2-L Argonaufreiezbethe séh@uie@ﬁ@éhwt"hngaroﬂﬁe%rﬁaﬁepe@ﬁedsffqm eagh

ni trogen i ik b9utdihnceddfit rer@)lstibmr FRFEEbRferaNd 1 5eah,i Iva thé6lifhg rM@§a§Bar ged
with 100 g of 3-am no-4-nethy phenol (1) (AK Scientific, Inc Mount ai n

View, &2 ~OgAgce rowertureof aﬁmpstéﬁ)dcl@eregorgfe(@hea@a% $’Colog mefarey of NwvM
The sol uti @mpaafmert bf ih%q!)r@éess tﬁéd.sfangglg Qtrmé& 1n3 ¢ and trﬂeq&.lm@ro(e’zhé’s £qui v,
197.2 m ) of isobutyryl lorid N@ drich, Inc. Louis, MO
USA) were &ttecs tsv@ﬁraéurﬁéaf ?b@O%tf5 12 tﬁ%re ?fP'lé”}?eﬁW% rﬁlWSaﬁqW?trﬁUéf@ﬁ%l

t enper at ur n@fis cooledt with REwaldteTI prddidR s \Wasettet bértsd betweehane extfdebior 1 h and
then 200 g of water were added over a period of 20 mn while nmaintaining an

i nternal t ®Rlyeteatayeearst thephill rglegnd anfyep gligt Goolin G ol the PeMMEREIMs tThisr ed at -

10 5 96 f Mstte?@miBbBimehR ROENBHE0UMRSa é@ﬁfr‘g‘é{l)taﬂﬁg HARYare A PA4B i(ms (fih 50
torr) at an internal tenperature of to collect about 700 m _ of

sol vent ( baglative/aragriBicknase. TR aghieverasevwendelipr cantaqt bpiyesa i fhilliBgieR!l. ~The
organi c | aygj tw@éxtﬁl@!bh Pek/Ridr %Qr \bﬁﬁh@Qe&Hrﬁcﬁhegohk@ele&fos@tlépmn Grd (- 05

equi v) sol ution, Btl onal, only if the reaction was not conpleted and sone
nmononer (N-F’ngf@d ? 8RR @Gnd) generated was found by HPLC > 0.3% and 100

L of water. The sol verthe WRen§ONASH I RESH APRREsIRBEHEAH(eb@ReAQr horr) at an
internal tenperature of 25-35 QC to collect =250 nL of solvent (batch

vol unme2245@onmer filghdn 88/d Precest thedpngRarenR@Yraedilinacaerdiy to s inkerfigniopd of

one hour V\'fa)b{a%erd&ﬁltﬂé)bro%b% Bédrgibed Aer@Bbdeaisubclid th BLRAWRY sty drghur e of
373C. Then the sol'ution was slowy cooled dowmn to 15 OC over a period of 1

hour whi | e thefimds §irelched iong heaheting orananaealing ster. aderyn ihe FansppsAt over a

Bchner f unpglymedffh, tHé@mb'a'él@é’s tEe RioM@sSm M aafd 'I"Q‘-G)*br%oé)m@hlngfterﬁ@&bﬁlﬁ@s The
resulting solid was dried under vacuum (100-50 torr) at 35-40 OC vmth

ni trogen bl(EBdint§ Nestad togagiorkankiers ¢grtainpeyindapia ?@‘pfrattbregb%“l"e%‘ &Ca
slightky yehhaw-golid. 1H NVR (400 MHz, CDCI3) : d 7.78 (s, 1H), 7.16 (d,
1

1H)26 (7d016|(_|;s ]ég? . I\/g 7%&% tlz%ﬂli)nuot{tzﬂmq_d tzqn}pe proées% m5a5y bergn %r;%rph%us?’%m( d. &M,
which shows an induced crystallization upon heat treatment, and the film only shows a
melting temperature after the heat treatment, the melting temperature (Tm-C) referred
above relates to the melting temperature measured on the film after the after-treatment.

35  The person skilled in the art will be able to determine the melting temperature by DSC



Step 3 [41 5 A 2-L Argonaut reactor, equipped with nechanical stirrer,
addition funnel, and nitrogen inlet/outlet, was charged with 180.6 g (4.0
equi v) ofwilihmsastd 525 g of H2O. The mi xture was stirredTar2@0/05849C f or
30 mn. A solution of 75 g (285.2 nmmol y30f isobutyric acid 3-

i sobut yryl am no- 4- net hyl - phenyl ester (3) was added in 293 g of t-BuCH over
a period of 1 h while maintaining the internal tenperature at 25 3 0C. The
suspension was stirred at 25 3 0Cfor 6 h and at 20 3 0OCfor 16 h. 1 m
sanpl es for process steering control were taken,400 g of 30(W) % NaHSC3

sol uti on weEPeRsHETENSBR] @Wﬁgltfm EmverrjuteraPpliet dyring the afiprdreaimiedt pipces 10
0C. The m %eb@ingRS stirred at 20 10 OC for 60 mn. 328 g of isopropyl
acetate were adde The resulting solution was collected by filtration over
a Celite pad in a Bchnéhe plasses fohptapaging fedrrngperenhrolymer ki a0ditee was washed
with 66 g Q)f'ode§§’ﬂfr%ﬁ¥rl tré’é}ﬁkﬁi& tﬁé‘ﬁol?@egﬂlﬁhfmWB@Earn@@'@Uiéé?)'ﬁré?ély55be9 of 6 N
HCl solution to the ltrate foll owed while maintaining the internal

t enper abur é’oﬁ‘P'”?d In Q@e oesetyfivearaqegp el Wearifests of theidryingigiemrithe heaigetine
organi ¢ | ayefp WSthe BRAEHANE dteRfldre indrensd PlechBhibll pr&itcfticadiRideli®ddahgater gani ¢

| ayer, and the resulting m xture was stirred for 15 mn. The organic |ayer
was separatU@Ha 6ff. The sol vent was concentrated under vacuum ( 100 - 50
torr) at an internal t¢ﬁpﬁ{v@hwrf>a|9$ re?ées{bé)grét@néaql'drﬁﬁérehﬂﬁﬁl Bbtain@blesol vent
(batch volume 150 ni ). 176 g of THF were then added to the residue. The
sol vent wad'tRdbs paid §FRSEA%r at ed under vacuum (100 - 50 torr) at an internal

tenperapure of 25 5 O0@ntgverlidrefto retilBs tH ap@besOtor BidbakiphCBxtM@atee - 150
m ). Again 176 g of THF were added. The sonent was concentrated under

vacuum ( 1G0RBiet ¢pRrisinga kansparesy Ralt. therpiesass sPBIPEseEePSWIRtet o col | ect
-200 m _ of soljvengorfrhat &dtnpiRltisAdr as d6&riBbd hbdve i9 Rk ah@thelt trudéd

sol ution of crude 2-1 sobutyryl am no- 4-i sobut yryl oxy-benzoic acid 4

(contal ning - 75 throwgh adigsNvR (500 MHz, CDCI3) : d 11.04 (s, 1H), 8.58 (d
1H, J = 5.0 Hz)i, tRe &ftridéd et QE?rH%lédth@o hd Aiklg liduid had -
i Sy 80 o llH) e S p%l‘}lim%comb siflo 4! JL% (ﬁiﬂanc |Hg @w n$a6H ;-
5.0 Hz)!® ESI - tﬁWEe@Me@e{OM ﬁiherébxfﬁr@'ngélﬁﬂiﬂ@wduséan@ of THF and 285
g of 3N NaCH (,:,’, afslkYild SeHudtisosbiveeg added. The mixture was stirred at 20
3 0C for 2 h. Sanples for process steering control were taken. The sol vent

was concenthgereip teRedd p@é‘ﬁlﬁﬁ%pr@%apaﬁd‘aﬁ’@g@)ha&? ohlesp Hadr Hate andr@lighht ur e

of 25 5 OGahdmfahéestat1ebbPgs, whén ﬁ\%béﬁﬁ‘@@l aé&ﬁ@hﬁ tYREFNED10RBA. M _) . To the
remai ning solution, 100 g of H20O and 3 15 g of 3N HCl sol ution were added

whi | e mai ntai ni ng the e erefered enprdimenly hedemperature opibe agenehingipuidis an

addi ti gpal p3Rwaadr dqﬁér@\wgerayyq)ew hglec@as collected by filtration over a
pol ypropyl ene filter pager in Bchner funnel with suction. The filter cake

was washed with 2 X 50T, eBTVGPF;RD algo eelates fathaaise af ihedransrpsenteodmant Moo -
150 nbar) %Ec&@m@%% |MWén|ﬂoH'db§(9%§8 aBbRedl BstalhBbielb <a1;%bbé3§ dedéridty to obtain

47.7 g of 4-hydroxy-2- isobutyryl am no-benzoic aci as a white solid.
1H NWR (SO@GKMZ as ﬂ%@%?aﬂ'cﬁarl%“w'wgntoime exjiydaig F(fgduciﬁﬁcor@”g? e, 1H),
7.86 (d,1 mveat,ma&cgbgggbo\/@ 52 (d, 1H, J = 10.0 Hz) 2.55 (m 1H), 1.18
(d, 6H_J = 7.5 Hz). ESI-M5: mz 224.0 [M + H] +Step + 6 8 A 2-L Argonaut
react o2 equi pped W|thTB?@é‘lﬁ‘é@t%P@HBCtﬁ?ﬁ‘éﬂdlr@rto tWDV%‘B'ﬁﬁéfﬂay welkpak
condenser seh- ‘ét'eﬂl&a%iéﬂﬁ@dheal%ﬂﬂ:l@'shérpﬁacbrﬁllaiﬁbrQrUéé}ﬁ‘tn ev@g, charged with
54.90 g (246 0 mol ) of 4- hydroxy-2-isobutyryl am no- genzmc acid g 5, 31
.96 g (270.6 mol) of AbaieRHFEsRLERIver filn ?%)Orcﬁﬂ@tcg'ﬂ]‘éeré'oﬁ can pe ugeqiqr)  of
ACCN. The %ﬁbﬁ'g%g?h@ﬁo?ﬁ\@%g@ﬁ bé fcﬁ%aﬁfterﬂ%s éﬁoqgefééfroﬁgaﬁblfbaﬂbﬁsh an efficient

m xi ng, and 16.7 mmol ) of PClI3 were added while

mai ntai ning an inter naﬂ_h?@ﬁﬁ@F ger@n(ﬁva@tagqqysb@e anplied ISPeMSidA was t hen
war med 3o a‘mm”g)}t(#é@géckbg Qﬁgﬁé,ﬁm@ of 60 3 0OC over 1 h, and the m xture was
stirred at 60 3 0C fo with an efficient mxing. The suspension was
cool ed to an internal tBﬁﬂ@ﬂ%mayeeaﬁedl@re@ctﬁ@kﬁi@rel%fgrom%ppﬁmw%en 54. 275

g ( 1356. 8Examles nﬁﬁludﬂatﬁklurs@oﬂ%@ fitm®hs PRBYari® ok, AH SREtrvldd, SemBrd)t @i ni ng an
i nternal terrperature of 15 10 QC. The suspensi on was warned to an internal

t enper at ur @hgioveiEic %e'@@nei\?éherfpvpa' fRUeES: AISPIRY CPTIPENGS RRPPREIPURS a8 hi s

t enper at ur @atpladd fdﬂflat paHeedisblaps Ahxlidxitte WRBIagSRuBK at oCBMNIY EF DS
terrperature of 30 0C over 45 min, and the organic |ayer was separated

of f. THe orfAling ‘P'é‘;}@”'%&%"e{ﬁ%o'{%ﬁ@ 5'1 ‘i"?@?}@d by pressure (300 to 500 nbar)
and the solvent was concentrated under vacuum ( 100-50 torr) at an internal
tenperature of 20-30 OC to collect -950 m _ of solvent (batch volunme -200
m ). 875 m _ of water were added to the concentrate. Again the solvent was
concentrat ed under vacuum (200-150 torr) at an internal tenperature of

20 30 OC to coI I ect -200 m of sol vent (batch voI ume 820 m _). The

o R o, ~ "~ N~ 1 R L



was stirred at 20 3 OC for 8 h, and the solid was collected by filtration
over a polypropylene filter paper in a Bchner funnel with suction. The
filter cakoe2mpsrshed with 2 X 100 m _ of a m xture of perirenab/ osmds H2O ( 2
1 v/v). Then the solid was dried undgy.vacuum (100-150 nbar) at 50 5 0C
with nitrogen bleeding until <1%LOD ( 12 h) to obtain the final pure
product, 40.0 g of

4- (7- hydr oxy- 2-i sopropyl - 4- oxo- 4H qui nazol i ne- 3-yl ) -benzonitrile (8), which
was obtained as a white solid. The crude . . o .

4- (7- hydr oxy- 2- i sopr opyhe Frapsesrentipglymeasitn pererding i e fraepten isemieently) was
recrystal | isgrel for 88 & Pk atd m%terébfom ARy CDg@@.wm&mu% .ﬁ@n@e@gm ed form
Yield 76% and 100% purity. 1H NWR (40 7.95 (m 3H),
7.7.67-7. G@a(rmr pgmrmaﬁcq '@165ngga@ﬁ]degqm%ltlongn@goyetpnam_}ye stgquu;reQ %Qtapl(y] 1H),
1.26 (d, 6hhe rﬁorglaﬁchjeHéélt is ERlindvim- ti'r'lic%ﬂde?(@ﬁblfor[d\@o‘bpbu da@?ﬁ@ﬁ*h@sé”make

3-(4-chl orophen dr oxy- 2-isopropyl ui nazol i n-4-one The conpound

i s preparedesed 8P?@U|tf9r|fr apﬁ'a_fgﬁ‘éé—%”\%f%@@%’é%‘m%@ﬁ ﬂé_lp@n
Exanples 4 to 44: The GRERREASSH ik Rurte il otdexivte theablifniag ExheRa LA
according to the processes and nmet hods descri bed herei n: TRANSPARENT FI LMS
The presentCOMPAEFVESPE@NEREs to optical |y transparent polymer films and

ot her optically transparent extruded products. Mre particular, the present
invention relates to such products nmade of a pol yam de conposi ti on that are
bot h trans@é&l@iﬁ'—s and have good nechani cal and thermal properties, nore

particypar pp-gh heat r%ly%hﬁd@«ﬁs ahbatic PYEAMIR) TR S05°Ccetabe<, t\ﬁNJ'Q:ﬁhnllg
tenperature resistant poly ilmmaterials that_are used as substrate

materi al f&™%2norganic P@é’ﬁﬂ%‘h4%@r ahipbafic gepOoARASE 7 XEHD EIRTAGCEM: (TAL hi gh
barrier flexible film pgser |T@I7$; CHm@g e,%stant transparent sheets and
films are being explored for in electronic devices, such as
di spl ays, 443 repl aceII?QW?”Wﬂ6@6?(@@%”&1@5‘]“@!%?@%@6‘&% 4me325G, {90r der to
improve flexibility andgpercpqlupegt hi nner, nore |ightwei ght products. These
filnmns rrust have high thermal def or mat i on tenperatures of nore than o250 C
i .e. hilgherhan for cERVBRIGERHPO Sy PIANC PBPlRAIISoREEOshekt 100°C,
Currently used materi alg/ $.gr hi gh terrperature filmapplications include
pol yet hyl ene napht hal at e ( PEN) rylate (PAR ol yet her suI fon (PES),
pol yami dei mPde (PAI), palvpmides eépine)tlc AolyRyiden dim %?ng (@81C. KY

pol ynor bornene (PNB). Due to their high nelting tenperature or gI ass
transition tenperature filns made of these nmaterials keep their shape and

nmechani cal properties &ach 8f hePalyrRide; RMprseEaREP& kS "‘QP(eiOfoﬁ)StﬁE}@'arﬁel t or

degr adgg Un'a@@ﬁv@ﬁé’ék@@e Q:Qm}éﬁélb(g Bkﬁ@sélrﬁﬂﬂ% ghdih&at sP&ﬁIQ@Fs' Meltmlgg&nb@(ﬁiuréiur abl e
t ranspar ent pol(9¥| m de thi ckness of up a |ight

transnittant®) as@d@d“&'ﬁ%l” E?&fﬁ%?ﬁq’téredf'_%ﬁﬂﬂrr‘i"ﬁ@’et\é‘%%’é'l%ﬁﬁ)é%erﬁpn herginz80 C,
vere devel W@n%s@ﬂe&%?%esﬁbthob@%y&ﬂbed BBRl. of these materials are
expensive and difficulf to process. Polyam de resins have excell ent
toughness, strength, and chem cal resistance, which make them useful as
engi neeri ngudtesdshs for a wide variety of applications. For many
applications it vvoul d be deS| rabl e to use a transparent polyam de, but many
pol yanfaes Vdscgitediglatyy beg¥N) as such, are often opaque

as incident ||9ht i's sqaéwagdre%nt Bﬁhé?&%@'duéc@@utﬂ@%'w&% regRed in the
pol ymers. Transpare yam des are known, but are ty |caII anor phous, or

bl ends of &ﬁ%‘?rﬂﬁéd%'stqu?ﬁﬁll‘%ﬁ"c&orhIFPb‘r'i‘ﬁth?Sé'F?ﬁ%?’Vérﬁr%réﬁe%’?'ﬁm?f?ﬁrﬂ@I

anmount s of m%@,mseaytﬁéa ind\6F i@ WePp&fdrined RAb¥ATGIWIesouuR (.8 8BsLihyatal | i ne
t hernopl asti c tls%) es with Low nelting atgm nt and relative | ow

crystal | i z&t% eeduringhgt B Refesaingtion fije relaiivgcdtsopibaras ednesiténce and
articleg foppBhtbiGLN L@%ﬁn IR liP 10ERPsdIGert Ul 5EI5, 0 OMoBr-eeRhag or

def ormati on over tine. pat ent’ appl i cati on US2006/ 0030692A1 descri bes
product s thSﬁoﬁtytf}Uﬁ?’f@pwaéﬁWSbWedaﬁt a|cepetntiztion of oS grm ekeetyner igddP ml of
transparen hesSes N \Y ne
copol yani dsSVem A28l ¢ AP GRE T S paRat AINEECPAYLIAHIE o6
of nonomer svasisulphatic bed 6,00 2,45 &/ m,Toe PArSoolybsiidech)éha sgvers svasioinsi t i on
tenperature of 40-90 C and nelting tenperature of 150-200 C. U. S. Patent
No. 4,404, 317 discl oses bl ends of anorphous thernoplastic aliphatic

pol yam des copolyners with sem crystalline thernoplastic polyam des. The
resulting blends could be nmade transparent and are di sclosed to have good
sol vent resistance, dinensional stability, and retention of physical
properties under noist or wet conditions. Japanese patent application
publication 03-033157 discloses a polyanide resin conposition with inproved
al cohol re5| stance pr epar ed by corrpoundl ng a copol yam de obt a| ned from

..




stability with limted thermal expansion and/or high deformation

t enperatures. Anot her object of the present invention is to provide

pol yam dewpabiwmsus7ii | ms t hat have both transparency andPCrmpreomeasias i er
properties. The invention disclosed andscl ai ned herein concerns a
transparent polymer filmor an extrudate product made of a pol yner
conposition conprising a sem -crystalline polyamde (A wherein the

sem -crystalline polyam de (A) has a melting tenperature (TmA) of at |east
270 C and is present in an anount of respectively at least 60 w.% in case
t he seni - Crv‘;spgtrqniorﬁé:l%a]heélmvd@te(q{)th%gqaigtlcm@)qﬂdtae solvent (to) were measured

semi - arOWtu'th@%nﬂ)lt\PUM@élatde'thﬁn B@M‘tﬁ{ﬂbﬂﬁo%oﬁ))ﬁz@t@nd of a sem -aromatic
sem -crystall irne polyam de and an a hatic sem -crystalline polyamde, or
at | east 79NGtrelofivevigeesdy tSW@f'B%QT@%RysttéFpl ine pol yam de (A) consists of an
al i phatic ae,gtVTS%yg,trﬁﬂnmehq,a@%bégméjjeas wietein the wt. %is relative to the
total weight of thé polynmer conposition, the polynmer conposition has a
nelting tenperature (Tm C) (of %ﬁ) | east 2700C, and the filmor a part of the
extrudate product has a hazg of than 12 % and a light transmttance of
at | easp 88 % neasuredNu-t ° *@00or di ng to ASTM D1003A. The term
sem -crystal line polyam de us@d fu thher herein will be neant to include
both sem -aromatic sem -crystalline polyam de and aliphatic

sem - cryst d/'M§™R8" pol yami de, unl ess specifically expressed otherwise. Wth

an opt| cal th&m@gfy&mmuyrqdu@) is further herein understood, if not
speci fied ot herw se, pr.oduct conpri Si ngaan i ntegral part haV| ng a light

transnittanhce otﬂvatagreé'ét@’tt'”a%of%e 'ﬁ%fae'ﬁrsé?h' ®dBEEFIMYSt o ASTM DI003A. Wth the

l'ight trangm t tane@gedoWnHes sttRO ol IR, iRQE6sHYsage of the | um nous fl ux
transmtted t hrough a speci nen conpared to the |um nous flux incident upon
it. ThdOhafe |§Cpg‘ée’}5’é‘ gfér&/'abé dt*ra)@)ansmtted li ght passing through a
speci nen by forward scattering, which deviates fromthe incident |ight by
no nore than 2.5. The optical_properties are neasured on the film as such,
or on the thAMEgRYeMENISHA NG AEHNGEHNGERY. Wit hout correction for the

t hi cknesses. Furt her hG{h@lnfelttn@&eﬁt@érfél@@"(Trﬁ)i\tvbynfeé@tﬂé@@&&mimglﬂﬂASTrmnS par ent
may be used next to each other but will have the sane neani ng

optical Iy 3344893 HSC ithhe sgcenddigaling sinavidta peaiopiees 18° Cf;/m"i‘n | S her ein
undersygod to have theThegitifg éﬁ%ﬁa@ﬁteéstﬁé@gétﬁrdlwwA@TM'@41%@% that
i's generallgﬁlndlcated wth the wor | mor sheet ereas the word filns
and sheets C@mth%ée%@dleétlwmw@Qbeaiingcfﬁfﬁrﬁfﬂﬁ‘tc‘émﬂrbr exanpl e bet ween
t hi nner and t hi cker pr products
with limted length, r Zﬂ%é@?ﬂ@f‘?% @raﬁ W%‘sgl%ﬁae%?%gﬁ%oz%?ggbood to
cover all d’tSTﬂ\hEs1@56-Sérﬁy-Qfﬁﬁlire©s setoml I'iealtlng rumyltteabedatytgtratee)fﬂﬁ&ﬁmm m of a
| ong roll t into piles.
Wi the « BRI AE SR BodbA o Chid e A TS RE M5t a7 nea b
an ext 20si on process, but that is not a filmor a sheet. Whereas a filmor
sheet w || iB£I a ieesxtend in tw dinensions, apart formits thickness,
t he extrudg%—p;po%%%q—l s herein understood to differ froma filmor sheet
inthat it extends in fTheeptidl pmpsttieasveréimeawad]abmrdihge) AT MU0S8Apr oduct
may be a t d g a
haze of Ieglg%tg n@i%ra? rter aﬁ ;Il'lh_e z@ﬁgérrg%f Sfe?'f %oﬁﬁ%rtso al?é%sltb%ggaﬁ)! (%MEH
herein al sd@ hbesedsan@U&ldccaspmsredmpanegmteqoaJhtere Wctoltecttﬂlghtttbatrts pedtterathpy a
t enper gL ur r t r with the
ot hod ZBoc PRIt BIHRPER4E s i BReborRl B BB o RN B W 11 &
heat i ng r atspeomet®@smlaced lagthei afntrahee perk famomaape@knent oftthaeermldtqrng endot herm
is taken a [ T re TmA of the
sem -cryst zﬁ h@rﬁgﬂgﬁ&% i t%s‘?@?%r%}{é ﬁs%dnhe‘agj %Eo"gé Egclt@ﬁ?séeﬁn#ned on the
pol yner, whereas the m'ihelllgtg ttapamétaatelisghd peiCenthge hethedurpiosus flon i s
ggﬁf“gfssfgrl ftlgtﬁgt%r{‘ﬂ?r% ﬁbgg éhrﬂeﬁ BSmEé H“té’ hqurtngt%ggf‘lgx R gt;t\‘}l}pﬁa‘ﬁgt Reﬁtl g
ent hal B9 of at |east S5Hazgis the pbrcneta@ewhtrammittedtligirtpam&tm@hwrer is
hereln und I v han 5
W in SREPER Sy R RBrEa BRI At (3 W BRAIEh K R rEoah 2
energy, nme@sitred with the net hod accordl ng to ASTM D3418-03 by DSC in the
second heating run with a heating rate of 10C/mn. Wth the term gl ass
transition tenperature (Tg) used herein is understood the tenperature,
nmeasured with the nethod according to ASTM E 1356-91 by DSC in the second
heating run with a heating rate of 10C mn, falling in the glass transition
range and showi ng the highest glass transition rate. The tenperature
shovm ng the h| ghest gI ass tran5|t|on rate |s determ ned ‘as the tenperature

o, . Y




The nelting tenperature Tm A of the sem -crystalline polyamde (A), being
at least 270 C, may vary over a w de range and nmay be as high as or

evenhi ghewotzbewns®s¥® C. This latter will depend on the tRrermeRostoadaug ity of
the sem -crystalline pol yam de (A) and4ghe conpoundi ng possibilities
thereof. The processing will be inproved when such a high nelting pol ynei de
is blended with another Iower nelting sem -crystalline or anorphous

pol yam de. Preferably, the sem -crystalline polyam de has a TmA in the
range of 270-340 C. The polynmer conposition, or the sem -crystalline

pol yani de (BA9C8SEBHei n, has a nelting enthal py, which may vary over a large
range. In a preferred @Wﬁﬁ'ﬁd@ﬂhs@\feré B:%pbfe‘d%}td ﬂﬁt caTsh&tR@oWI%cééQrWOS' tion,
or the sem -crystalline polyam de (A) therein, has a nelting enthal py, of
at | east 25ngscremeEtryes{srapdipmeter| 38/, L ?pbwa%ﬁ‘éf‘@ﬂeldlto goeed BPef er abl y
at | east SQiw/slotldie With8djibaBleldicipreasigth Br@BLIRQichies 35 hinehdaahE hal py
shall be primarily related_to the nelting point of the sem-crystalline

pol yani de @)%‘W'dﬁh\da%gﬁée’@uem pXtrusienvps B@g With thempolygmidg Baierip The Elm was

t enper at ur Qawean%%ﬁnd%%re%% LenilPFdid. emhalthi¥knedb of %&tm%s% W8 bgrtﬁef erably
at least 75 % the measured nelting enthal py shall be w h| n.t

t enper at ur hilaplgavingingsrredgihgreby afigeling thadravvdewncalje beiwepn the,chilt rolehe

t ranspar entyifdiggisisded atnheh@ettttetontébeebeﬁte &@ekidhapesd @fagl ké%t%ﬁ&b@t@t'd
stability at elevated eratu er nechani cal erties, and | ower
t her nal exﬁ‘&ﬁsﬁuérhthatﬁ’ﬂﬁé W3¢°)9(f‘tr@tt° e&t“d@ﬁﬂa&%&t&mofﬁ% IMWag i ng of the
fil m onpannggidxmeat®f sbhg.extrudate product the nelt enthal py may increase
and may attaln values wel| above 70 J/ and even as high as 90 J/ g and

hi gher, possibly attai ﬁ"@&tﬂ%@%descgbewgﬁe frAmRles PP Waig iPAgKes 1f pBIFERRAr ent
pol yam de. phhod@éLtY Reef plofBctidhYo PANEntEcoRRIct wihioRduy. as high as 120 J/g or
hi gher, very good properties are already obtained when the nelting enthal py
is in the range of 25 - 100 J/g. The sem -crystalline polyam de (A may be
any sem - criospigdrdtveeExpelivami de having a nel ti ng tenperature of at |east 270
C and preferably s 1n the range of 270-340 C. Suitably said ,
seni -crfystal line pol yafif'dbWAs N BieRpsSErydA tem@r%wﬁlssa\étns&éthecewﬁlyam de,

or a sem - ghy&d, fﬁéédbfb%kﬁhu @@%f'%OW'W@%ﬂFe@fur@oﬁﬂ@*&hm%lb%s83C @Ry bl end
thereof. In case the sem -crystalline am de consists of a bl end of

di f f er ent Qettncertg%t%ﬂnﬂ'?.@nﬁb apasitiaBaiherh ertttrntqwae@m?pvét'brpm\%awbqurﬁé bl end

shal | stil |cnpgllﬁtprb<%%§ﬁtgW&%onéurtﬂed?ﬁvﬁﬁ(ﬁftWQ;I Nre?&tderbftah%lrrkﬂﬂéﬁ:llﬁf thZkRes340 C.
The sem -crystalline aliphatic polyam de can be for exanple

pol yt et r amifasyASaHe Hii %ﬁ?'d’é’abt%@ﬁ@)‘a regilting f&@ﬂ%ﬂ?‘éﬂﬁ’% Wi lgsgh whitg §Rotex anpl e
a copobgam de of PA46 and PA6 or PA66, or a copol yam de of PA66 and
PA6CHDA, wherein CHDA represents units derived from

1, 4-cycl oh&arels tar boxylic acid. The sem -crystalline sem -aronatic

pol yam de can be a pol gggingr WvhdlideRi@fio Cothpsrafiy EMRANTenOMelt s itR@xm| i C
acids and di am nes wherein either the dicar boxyl ic acids, or the diam nes,

or both, caifnifewasapeliadand theinmprsaiice olrine enill fle Wakai raldYs teaiRsFateies

al i phatic ‘ébéﬁdth%é’éétﬁe@@'d}sco@my &rthéibmmcﬂl@ﬁmh vttélvvéterc 3Re P& ulting@@Ekness |
branched, or cyclic,_and/or arylal |rg hatic di carboxylic acids and di am nes.

Exanpl €3 ofof thei i 47 HF‘OF’FB? Pet'wrea@ e% 91 the filgsicggrares! t?&'-:eﬁt‘i‘taﬁét’lnp@vﬁ‘él d and

i sopht hal i elgatmcant|yPhetmtel@,b&s weh® p8Bhthy Yadral tﬁét@pteamareb%a dy g&s pol yam de
conpri ses r eat units derived fromterephthalic acid as the car boxylic

aci ds. 984 byfthespakedinve wasHIed Eh%?F%{W?H&“‘SQ?@”%FEQWP?P@‘Fﬂéd'agéf?n ne and
para- xyI yI ememdtrda deSerideydERIre Sva8fo239h D e 95)RdHd-thé MaealdIiid\Ras 2Bs EgmNat i C
pol yam des include honmopol yam des |ike PA7T, PA9T, PALOT and PA12T having a
mel ting ter@pde/r’hture in the range of 270-350 C, and copol yam des of PA4T,
PAST, BAGT and /or PAST , with for exanple PA7T, PA9T, PA10T, PA 11T PA12T,
PA6, PA66, and/or_ PMXD6. The honopol ynmers of PAAT, PAS5T, PA6T and PA8T have
a nelting t—Eéﬁ:@@l‘—ae% ure above 340 C, but the copolyners can be fornul ated
such as to have a nel tEQmeI%Wé@Fdehl%ab@Mm%@1 @tth%HeH##’élr@tc’éOﬂﬂ@'ﬂ}fﬁm des

i ncl ude PA10T/ 6T, PA9T/ MBT (wherein = 2-Me oct anet hyl ene di am ne),
PA6T/ 5T, PKBQ*?W@B?W(BW%QSR" 72up We'@ﬁ%'”%ﬁt‘?t%f%?ﬁ%'@%gé%ﬁﬁ 8% OoPlgH

PA6T/ 10T. THoglitpef Mémﬂﬁﬁjg%bywweﬁ%y@mnovv@%ﬁ{pa% fosh®preQioler di am nes
and diacids, next to those nentioned in the copol yam des hereabove, thus
form ng nore conpl ex copol yam des. For further exanples of suitable

sem -crystalline sem-aromati c copol yam des see Kunststoff Handbuch, (Carl
Hanser Verlag 1998) Band 3/4 Pol yam de chapter 6. Preferably, the

sem -crystalline sem -aronmatic polyan de has a nelting tenperature in the
range of 290-335 C, nore preferably in the range of 310 - 330 C Wth a

hi gher m n| nmm mel ti ng tenperature the f| I m has better thermal and

. 1 M o, M




di am ne (d) 20-45% of a diam ne conprising at |least 6 C atons, and
optionally (e) O - 10 nole% of one or nore am nocarboxylic acids and or

| act ams, wodo(0f)81€7113 nol e% of conmpounds bei ng nono- f uNcPCEERR010/050448
tri-functional in amno and /or carboxylzic acid groups; wherein the nole%
of each of a-f is relative to the total of a-f. The conponents a-f are
preferably present, either individually, or in conbination with each ot her,
in the followi ng anounts: (a) 35 - 45 nol e% (b) 5 - 15 m)l e% (c) 10 - 25
nole% (d) 15 - 25 nole% (e) O - 5 nole% and (0 e% wherein the
nol e % of &X@mPlsf The mepsure Pﬁ’t“ie\wa'ﬁ%’af%yt"@tsaﬂz%‘f’(%f)p1%)tar}‘i|a¢§el'fié€@1 f ound
that a trargpaneiati1fd bmsey 1.8%)rudate product according to this enbodi nent
can be easily produced, using filmtake-up conditions that are typically
applied for preparing transparent PA6 filns. O course the tenperature of
the melt i rdipar@xbEsgdeimbasto be adopted because of the higher melting
point of the sem-crystalline polyam de A-X.  Even when the said

sem crystal | i ne pol yanc@eraeiiva Breeimeny & wapideaiica © aempleyhwis 0895¢C, and
was used WigfPeHceatha9hR Wcl@fé%é(%é mc?eatséé'f@@@[,lﬁﬁrﬁy r%buémq\ﬁté bt BleN@ldind he
transparency was al so retained after heating of "the fi despite

crystal | i z&PPeh TnR@REE qH?"t&ﬁﬁthS@mmﬂﬂ@ bﬂﬁ&f‘%‘ﬁfj@yﬁé’é‘fﬂ@‘@er Cpﬁ‘pﬁfﬁdstor espect
it is not e%éa@moa@ekamg th@ﬂmwe@ﬁﬂw tvhemseésgredtdwcart@m%ﬁbh & filns
from PAGT/ 66 erature of about 320 did not
oot t 1 OCPaRD AN et valwoes d65i7h BRI Eohasy 111 me i nst ead.
Preferaply, in the said enbodi nent the sem-crystalline polyam de (A) has a
nmelting tenperature (TmA) in the range of 290-335 C, nore preferably in

t he range M@a 30 C. A higher nelting tenperature can be acconplished

e.g. by using a hi gher EaampRt3 Whs RIRARANR Exahfple RAGth &e @Rﬁgﬁtﬂﬁﬂﬂbt kAR in the
sem -crystalline sem aromatjc copol yam de_in the above odinent. In

anot her ~ enty§iysef s 5pse Wé‘tqr'lah'ﬁéb%ﬁdéﬁtppf’? | Fefimothi %Q?W@ Mo iR PPtisak or di ng

to the inveshipdendyn és‘ﬂmat&jrb&ﬁthé'nbkélﬁewy@é%déeTﬁé\bp%ﬁméh fency
pol yt et r anet hyl ene "adi pam de ( PA46 consi sts

of r epedp umqassuwgrqoggralqup@m@tmacaﬁ@qq%pp@h@foaﬁ WhS 8%5%1@%%1 é})@”ﬁé?ed aze

Copol yam deguefwdA62,qepm.2%¢ (i) repeat units derived formtetranethyl ene
diamne and adipic acid and (ii) repeat units derived fromother diacids,

di am nes and/or am no carboxylic acids and/or lactans. In line with the

pr esent in\Ee(gpni gy t he copol yam de nust have a nelting tenperature of at

| east 2700 etter in the range 270-340 OC Preferably, the repeat
units (i) derl ved f r omlt @R f MA-E MBI Panieraresssadirit eMmpesiugnount  of

at | eagp 7§eWhg%fthl@r(#(frﬁéléibk&m%tofbﬁéﬁi at%)o%e%edb@c@bhé(@let& ssbec. tiplal  wei ght

of the copol am de. The gher the content of the reFeat units (i) the
better thed% et"b‘?%‘;ﬁ‘? ﬁn%ﬁﬂem't'en EeEs BedIm &quehed fReychdkrotenas r anspar ent
film respegiwesdl Vadde3ed. mid dBpdthRFdist the E’ﬁih)‘@l@\/\@@ 1i7p & MEhefimPAG&ssing

copol yam des are known. However, these are all hazy translucent films. This

i s gener al INPSKENEEsiRAWIy theePrasrnce o anairkais. T@Pg@%%ﬂanﬁrathaeﬁtéﬁbwsaf PA46,
whi ch has hegegjm.craRdptes edakt ob@me'r@%ﬂlthigtﬂlr\ﬁ@/vdcs%ooﬁa\%itmgtrbh?h‘ﬁﬂﬂ{y%l%r@2%”3 of
ar Irm

PA46 at all. The inventors have confirmed that with stan
pr epar 80i oRNfRdeEe 9besathanei® as with a film preparation process wherein
the extruded filmwas i nmedi ately quenched in a cold quenching |iquid,

shortly after being taken up by a pick-up roll. Filns thus obtained were
hazy and s I nm ularities and white spots. The inventors have
succeeded in prepari ngcohfarlies Expedtiéit & WhERichNcaRRPEXENMHe 3 wWithltha ext rusi on

process wherein a chilling role was positioned ve close to the slit die

of the ext €ysFRIRN&fhAhBARraMReIRGIRYgd lstardi & A\?\%t-ﬁé/]le resing HRtegat ent  PA46

films ghus inbkrise6H4s gBTRERINT SEHRIRAS 8He SeRRWHaORESTanATAEasd ishsphrdnbe film
at elevated tenperature. The filns showed a high |evel of crystallinity as

exhi bi ted Bhya”athﬁlf'tj%dﬁ%%r@?%{j‘ BRPRIP qxﬁmBE?CW?é%E%'G?'é’P?@ﬁP%"*”‘FW%%'@P%st to
the films nmgessdl afi€ e IRMRIgCoVeEM%Cr yst al | i ne pol yam des, the PA46 filns
did not show any sign of post crystallization in said DSC nmeasurements.

This mght be interpreted in that the transparent PA46 filnms were al ready
crystalli zﬂ%i te that the filnms were highly transparent. The

t ranspar ent ilms obtained fromthe above extrusion process could al so
be biaxially stretched to high stretching | evels w thout damagi ng or
rupture of the film This in contrast with the hazy PA46 fil ns descri bed
above that were nore difficult to draw and showed pin holing and ot her
defects already early in the stretching process. The optically transparent
polymer film as well as the extrudate product according to the invention,
corrprl 5| ng the sem crystal I | ne poI yam de (A) W|th the h| gh rrel t| ng p0| nt

o o " e o o,



and the second polyner (B), being either both sem -crystalline or the first
one semcrystalline, and the other anorphous, the nelting tenperature of

t he sem -woystoisig7me pol ynmers and the conpatibility bet ®ReEmEPRIIO/050408

pol ymers. In particular in conmbinationqgith a higher nelting

sem -crystalline polyamde, for exanple wwth a TmA in the range of 300-340
0C, the anount of the second polynmer (B) may be larger, while still
retaining a filmor extrudate product with a high heat resistance. In

conmbi nation with a somewhat |ower nelting sem -crystalline pol yam de (A,
for exanple with a Tm RXpmpemevanaigalicst toxp@mpiot.gucertieatakient Ot can be

used but C%hﬁAb'rah@%ﬁQbs\R/é@&é@' ThERAIWAL riftn hﬁél §'ttﬁ1blﬂﬁ=s§ Be4gBhidradhe
tenperature ITm C of the polymer conposition in the in the range of 270-340
0C. Wth aosleal gHgdy WP PAed-pol yani de (A) with a TmA in the range of
270-280C, the presence of a second polynmer will be critical for the nelting
tenperature Tm C of the polyner conposition, and the anmount thereof is

pref er aBl y Gagmsaratyg Expegigentdhsent at all. Preferably, the anount of the

second polymer is Iim b%ﬂwp%?b@u'&x@@pémhé}it@ Wls %ﬁ%a@ﬁié@hd@@%ﬂ'tﬁ@' and
thermal properties. The better properties can be in better creep

r esi st ance €X6ER{RBOT RAhRAlesal b%ng %?ﬁ'”%ﬁ?@ %5’&%@”S|t%?ﬂ?§ﬁwwe§e§tﬁgl ity at
el evated t %'Ffﬁﬁtﬁ%idhrﬁ)n@@%@dbléﬂkdﬁﬁ dreiwk b &m@éa {00I%®)? CWHJ‘re@thr‘?@(\ﬁh rpaint  of

t he second poly the filmalso shows a | ower O2 and CO2 perneability.
Sui t abl y, t”H@k”§§%8f1ﬁ7 b’@l%nﬁié'ﬁe PRIIGE} el Wahoead- anount of 1 - 40 wm. % or,
nore sypictly 10 -25 wt. % Preferred amounts for the second polyner, |f

any, are in the range of 0 25 wt. % and even better 0 -10 w.% Herein the
wei ght per cehte ont RS this specification, are relative to the

total weight of the pomms %Mﬁbéd PMhe HPORSSkafRs8H&E YpabIEEH alumina
otherwi se.ln case of the presence of an aliphatic sem-crystalline

pol yam de, b?ﬁ%%%@ﬁ@@f@ﬁ%@? ersvery 08@ta|CWﬁ”i B@is{$e25 wt. % anyway. The
second polymer (B) may suitably conprise an anorphous sem aromatic

pol yam de and/or a sem -crystalline aliphatic or sem -aromati c pol yam de
havi ng15 n@ﬁg-ﬁ!éi‘tenperature bel ow 270 C. The second pol yner (B) being such

an anor phous or |ow Wbbh@%f%%bcﬁ/éxfmﬁalelthpleaql:yarm ﬂ&Né}é%tthﬂ Hdveot age of
being well conpatible with the sem -cr i ne am de (Aé l"'eadi ng to
My of

hi gher tr af[SafeaRAH Hiscr Y SalentyRECr Rk iradion %W'%¥E‘ﬁ6%§' BRESS Arel ti ng

sem - cryst ahd fiR@ Rt YAEh 4 ﬂﬁ%ld&%dgs@ﬂ&%lréﬁly@?teﬂﬂﬂﬂ@he%eﬁ b ity
that is higher than that of the sem-crystalline polyanm de (A). It has been

observed that with a cdhe&rmegrapss ag obigied Py fisst heRBNG@E¥Ra™epol yer ( B)

even whgn hlusds medfiith 6F BRIl R eiisHcara @F@ld@ﬁﬁtﬂ@@&d hiytsﬁélllzém ;Lé%lW 2
and/or CO2 perneability of the sem -crystalline poly in the

t ranspar entaftPF Pafsing thae@ls?trarﬂ%'mte@per rexHiiph i @PS@@@H ta bpwtlﬁem ng
sem - cryst ajhd fnﬁﬁnaelqyla,vasdﬂgrm#ﬁaﬁmoﬁﬂnu§ 'dftérﬂ‘brh)br&ﬁ:cﬁé@d’h'eﬂnélhﬂ% RApefiilre

invention is poI am de- 6 mer conposition in m or extrudate
product ac MG 2 ch t"cht%@WW@H@'P%H‘%W&%‘H&!‘HM@&H& iAdleg coqlipgdowp thae

seni - cryst abmpRerdiR Rt By § 89C/@in folRi1dW @ treh%eaurevanmxbban&emm pol ymer
(B), one or nore additives. The additive, or additives, can be any

auxi | i 8Py Aaeeis toe spserd heatinggus Wik arfeating Fpde Opr(bWﬂ'éd”Q Weicatiensweraal

amunt s ango G} aeélu%n%tarzat.aha%a?sss ¥R ifdidied it b 33 eegsa%d'fr%nn%

j eopar di zed, | east not 1 n si I cant extent hese additives may be
chosen fr ofine n@dgﬁw\dor@%uf@ﬁ|angaﬁmrpfpnta§1hata0ﬂrwhw% ced explaindor 'We@

optical brightenes, HB\‘R/la@ér' B8Rk éfqnbéf.namesfﬂmnaapﬁsc%r%pgrénker and
strengt hening materials, pr et era y conprises heat stabilizers and/or
nanoscal e fchpnagies,. d%y'&@e&wt@ﬂﬁ%m @déﬁeda@d'ihﬁ|a@é§a|t'f‘9r@n§éw§j§ﬂ@%i DB G- t he
ski 1 edgperson by commape geemBlmégank 8AeR MALarBIkIcFBaRAY A SR

Suitably, the additive, or additives, are present in an anount in the range
of 0.01-20 sipweq a@rft@r@}tash@»n@ qompergs togxampig 4sNoindigatieps fer eoldhe wt . % ar e
relative t%ryskm.zta%@betwewme @ésstt%sﬁ.eﬁwaﬁbérbnpe arld' e RIS cifQyEesi tion in

the filmor "extrudate product” according t he 1 nvention nay well consists

of : (A) 60 obsqrged.ipdioatien thaﬁéﬂ%@msl@dmeipwd@@émcwt@imm@rq@@mam de
having a Tf&f‘h%ﬂn{- &%duanaewgetr?emv itR4Re fact B th@ ﬂmélQ.\@top“ffté’lftrahQSaréﬁtC%d

pol ymer, | east one tive, wherein % ar e
rel ati ve t@tPﬂﬁ)éet@HﬁnaHOUWengﬁﬁt e orystalijes QF@éﬁntc@ﬁ@bs?ptﬂldm very smgll rsmaé@r t hat

t he ampunts of A, B and C can vary wthin the said ranges, neanwhile they
are linked to each other in the sense that the conbined anount of A B, and
Cis 100% Preferably the polynmer conposition consists of: (A 75 - 99.75
wt. % of the sem -crystalline polyam de having a TmA in the range of

270 340 0C, (B) 0 - 25 Wt . %of the second poI yner, and (O 0 25 - 10 vvt

o, o o o N - o o, o Y o M. 1 .




The filmor according to the invention, as well as the thin transparent
part in the extrudate product according to the invention, nmay have a

t hi cknesswoanwiasgg7aver a broad range, while still havi n@Csmprkeloiososus
transparency. The range wi |l depend on4ghe type of sem -crystalline

pol yam de as well as on the process conditions applied. Wth

sem -crystalline sem -aromatic copol yam des |i ke the pol yam de (A-X)
descri bed above the thickness may be as high as 500 mm or even higher,
while still having good transparenc erties. The thickness may be

| ow as 1 m¥rasythe &ipigal weylergtapf jeht-hig etrnqalgrkmt@gy)er@urerpftttpﬁfl?\%@lgt M 1- 200
mm Wth p%&MﬁEFeqewésﬁz@@Ct\Mﬁw A ReNting @FRRABBF 701/ hﬂe%lﬁﬂ&énﬁ@%ﬂé'oﬁ‘tt@n the
t hi ckness of t filmor of the thin transparent part of the extrudate
product wi IRA4§dIBfraM sxapple dwes 288rFEiW§Giatr&?ﬂ'®9 ‘?Wtﬁa@!‘lpﬁ%\%s isin the
preferred range of 1- 200 mm |In general the nore preferred thickness is in
the range of 5 -150 nm or even 10 - 100 mm or still nore preferred 20-60
nm Thedfi Anpealipagnd waier yoieke hji n transparent part in the extrudate product
according to the invenyAg @ise cﬁﬁlﬁ‘éfﬂﬁﬁ&'e\(aﬁ?% PwhRARalrel 8§S than 5 %
nore preferably less than 2 % and/or a light transmttance of at |east 90
% nmore pr ABFLBIAYIMRIHEanH s domigroRgnsnge weadisee i eRipdiicAgvitha@nasTM

D1003A. The atrﬂ&ﬁih’été)\ﬁ)ltrﬁ{/&?m?@elﬁlﬁ\%%tﬁtﬂdlﬁl wme\aﬁqptétt/a@b@ngﬁﬂmqea transparent
polynmer filmas accordin o the invention. The process according to the

i nvent i on cRREPAIaRGe %ﬁ‘e‘&‘dﬁﬁé%lnr?@rl’)at'ﬁoiﬁﬂ%@rg“@ﬁ%% heiflyR Wasisf pthRg a

sem - chiyst atdd srendekpeacie The)sahpyd Wes éxd&leél tcﬂﬁn Ial@rFH% héreWF 854 akafie Of at
| east 270 C as descri bed hereabove is heated and extruded t hrough a

slit die tQURifihnakA5&ibe Wit erepae AUs ig water pptake ﬁfethefatt wasapiPper | ayer

is led overrha v dfdteﬂ@ df‘ﬂ%@ﬂlﬁtaéf'eﬂﬁlméletWG @th%eAbé%ln@gVoﬂ&p@rmkh%r\@é%y
formng a pol yner and ilmis collected, wherein the

pol ymer fi Ipﬁrfﬂré’éedaoﬂw@ﬁ‘esamp@se@@t rt%’at??efix‘ﬁ)’d%ﬂm apn§qiefhin anry”y wHeTIHERISSE  at
| east 88 Y%opbgh HBEFW BsfoRCEMiHJ e WatADPMKPL RSB nAlie] Bhakax valibe Al 1t die

and the chilling role are separated fromeach other by a distance of at
most 271em aﬁﬁ?@'”ﬁr"@t’eeqféﬂﬁ rqsuge@matggw@rlﬂg@ft@ﬁmqterr@tqk@ﬁ@nhg@vg SiorFhce

t enper at ur euaf at@bmHtivd AuiiditfDhEreBEIRG efcdBbimAtan®sthg Bfre thR4doRFef erred
enbodi nent of the process, the distance is at npst 1.3 cmand the chilling

rol e has a'einiediea redvsed Wﬁlﬂrép@f(e &t 4 Rodte- g@’th%'ﬂ(ﬁeiﬁ"& Beapngalingdimaniol | i ng

rol e has agudirs FRURAFR A eh FoAREL Wt draer wet af W&tJﬁb%ll@QfB‘ééN@@ tratbetter
contact between the extruded polyner |ayer and the chill rdle and an even

better coolligimsfreained s W@}Spfiﬁnﬁa{ bph aftar appedlingape dftaethe spksequent

advant ageouysdier AReIptSs for preparing transparent PA46 films with relative

| arge thickness. To achieve an even better contact between the chilling
role and the extruded pol yner |ayer, pinning techniques, |ike electrostatic
pi nni ng ancsyakdhide sXpefideh@Y be applied. The invention also relates to a
process for after-treatnent of a polymer film In said process the
transparent pol ymer fi Bigxig8lt %ff‘ﬂ@f“'?Q)e)EF}?é'”]eﬁtﬁe"M‘ErPd’t‘?rferrm%?erﬁé@f"HV t he

process desrrhés@eﬁoémﬁte%b@éfre pelrr%rrﬁédotn%pttaﬁefrbﬁheajedrcewoglﬂorﬁtoaﬁ ahRERI The he
filmis stretche or a heat settlng or an anneal mgfste wherein the

t r anspap entimoViaieat dimensinas PhtP emgiGe® Weraslemned @t theriidasdp dhiedevier-0) and

a nelting treeRecehitgsvdsgBriotmed &n RigaiBRer o gH élﬁmmmagfsoélarﬂré@éﬁcﬁ' n
period, at a tenperature between Tg-C and Tm C. Since the fil mobtained by

the pr oces§°ﬂ%ﬁﬂ“6@“yarﬂﬁaé‘?ﬁ)?3b%@@ér tpithestraflinhiesmsi@UTEn i nduced
crystal li zation upon heapj fitsk SRStERAG ex@mtetntl&héfnhm&ﬁlc)bnﬁbme@x rhrhgarﬁtg

tenperature after the heat treatnen he nelting terrperature (
referred abo¥as et@qt%eétsatla&emﬁ@raﬁgepf p]%o @e%eﬁt.t%tet"ag REXSEDT Was B8Rt the film

after ghe abhRGehéRBtIERMUted BRrBRS MAN TRKFilnh REpbiuddNg adk Ntétéﬂog@r%@@' e to
determ ne the nelting tenperature by DSCheasurenents an%l éé‘lr ust the
c

t enper at ur E"HPFI- |RétH’tLHﬁPP%retdr?é agfretahingrratil AEP B peiels! dingly. The

process for prepari ng H"@séé@ﬂ%&éé@ﬁéntpﬂb)ﬁﬂﬁrasfp'réd@rélﬂﬂ dxBRpRroegss for
after- treatrrent of th fil be carried out separately or be

conbi ned i FelBe¢ 83 ?é“tﬁqr@férequd%& ThPr?éreE%hfr@ergc‘ﬁF V‘tﬁ?éaftﬁ‘ﬁébtﬁ"ﬂ%ges‘teébs t he

heat setti R@dséRiteditta tr&%@%tﬁ@tretﬁgeéﬁlﬁp MR §ir§BRiIAE rdafRAEAdHe Gabture
properties and reduced water take. The invention also relates to a

stret cRBd OFEHESHVEHePAPYmAted? i #dbl e with the said process. The invention
also relates to a process for preparing an extrudate product conprising a
transparent part. The process conprises steps wherein i . a polyner
conposition of as described above is heated and nelt extruded through a
die; ii. the extruded polymer conposition is led through a quenching Iiquid
haV|ng a tenperature belom140 OC thereby fornlng a SO|Id product and |||.

o - T 1 o o o o o,




i nvention descri bed above. The extrudate product according to the invention
may well be a steamsterilizable nedical article, such as a container or a
syringe, wWoOQoiofises7ir anspar ent pol yner fil m accordi ng toPCmEPR4IVON4EEN be
used for many applications, such as fopgbarrier films and in electronic
applications. The barrier filns can advantageously be applied in nono- and
mul til ayered packaging materials. The filnms may be used for electrical and
el ectronic applications. Exanples include the use of the filnms as PCB
carrier etc., in electrodes, sensors, phot ovoltaic cells and other optical
devi ces, display compoHeathird exaeamenly thedim domaexanpia3 waarsdowed torawall ihanel

di spl ays a%%étb%tpb@elﬂlgﬁp|Tﬁ}é5frlm$/wéhstr%§:hb@'§t AfReh {ehipleRature iRl RGxRhRsL T oni C
paper and organic EL he transparent polymer filmaccording to the

i nvention iSYCERINEEAIQ ‘S‘la%glzt - deF” giesdching ecceTBY i abemagRA@cLaManger- iThBr gani ¢

deposi ti on ik @24 hbhiad td) '1‘2(9"'dér%‘§1i£&he'aarﬁ é's@&omté&fd‘@ﬁ%ovgﬂaﬂ db§REGANI C _
deposi tion opti onal be structured. Suitably, the inorganic deposit is

an i ndi 8m tSFrﬁéBb@Bd’é?’(Ol - e rgseipplm Qﬂp&afﬁdﬁtj’mogﬁég@quhté%@pﬁrel”hs
useful for ITO a-Si TFT and Low tenperature polysilicone TFT (LTPS). The
invention is further i I Iustrated with the foll owi ng Exanples and

Conpar at i vE&2XE@BPEIREe g8l erials PA-1 Pol yam de 46, aliphatic pol yam de,
Tm 295C, Tg 8000 VNE 2msmé>@anl?p‘re£4 Bﬁaz@m%nﬁl@r&we@xpembhm GRerol yani de,
7 wt. % caprolactam Tm 285C, Tg 780C, VN 215 PA-3 Pal yam de 6T/ 4T/ 66,
seni ar omatSHBIeEEP L FARKYESD F’PH‘FQ%B'@Y teﬁéa'l@ﬁ@ Obﬁ?fvfd Qemab"%ioysmra@eﬁ/ 66,
sem angnatihg sCRRMIAEIIAR a Bmss%%%?r Cdifl Cpa'lrg% ExRéritchit BAcempaiedastiiée 6,

al i phatic polyanm de, Tm 2200C, Tg Each of the pol yan des
conpri sed &PBLFFO valug Of@fwc%ﬁﬁrat&esﬁ@ﬁﬂ@leﬂt %dﬁ?f'l%Of@éR‘§{j?é Mt i si ng
processi ng najy @Sn@dlﬂoﬂ@ﬁé@bﬁlbbﬂnhéa%ﬂﬁy wWHRdhtdiffded QHT?%ﬁ th1@n{ dabh, otBbrass

transition tenperatur and relative viscos I‘i’é ment i oned herei n
wer e measulet? #pINshHE-2 P%@”Wég%ﬁﬁfﬁéﬁy%“'%/po'm s°\ JiesnRle 4Rel at i ve
viscosity @ﬁwed H'rﬁiﬁ,ﬁ%\ké’r d&V@é}%er(ﬁé%lIlfyhﬁamsdﬂb@éf%rﬁolﬁfmé@ﬁAfﬁhat ive

vi scosity perfornmed according to 307, fourth edition, For the

measur dfen 0@qﬁr@'var%ama@m%@esgaﬂﬁ]eeorﬁ%@mesoéaOMr%%ﬁwﬁ@e BendAf ch was

performed whgaplel, g’ﬂaw ?@ér{berﬁ}eabm@%fbh\aﬁlwﬁgth‘éiWéﬁe%fedSQﬂ@aéihﬁ dgh 24 hrs.
Determ nation of the relaftive viscosity was done at a concentration of 1

gram of polQrRErexiendiry ¢auldhe drliipaird o a Meighhbagls.05 0C. The viscosity
nunber was neasured at a concentration of 0.5 gramof polynmer in 100 m of
solvent at 25,00 0,05 OC. The solvent for the sem aromatic pol yam des
PA-1 to PA-4 was sul phuric acid 96,00 0,15 % nmm for PA-5 (polyan de 6)
the solvent was 90w . % form c acid. The flowtime of the solution (t) and
the solvent (to) were neasured using a DI N-Ubbel ohde from Schott (ref. no.
53020) at 25C. The relative viscosity is defined as RV =t/tq. The

vi scosity nunber was cal cul ated as follows: Werein: VN = viscosity nunber
(mb/g) t = average flow time of the sanple solution, in seconds to =
average flowtine of the solvent, in seconds ¢ = concentration, g/m _ ( =
0,005 ) DSC neasurenents: Tqg, Tmand nelting enthal py The nelting
tenperature (Tm) was neasured according to ASTM D3418-03 by DSC in the
second heating run with a heating rate of 10C/ mn. The nelting enthal py was
nmeasured according to ASTM D3418-03 by DSC in the second heating run with a
heating rate of 10C mn. The glass transition tenperature (Tg) was neasured
according to ASTM E 1356-91 by DSC in the second heating run with a heating
rate of 10C/ mn, falling in the glass transition range and show ng the

hi ghest glass transition rate. Optical properties The optical properties
wer e nmeasured according to ASTM D1003A, using a BYK Gardner XL 2 11
Hazeguard System conprising a hal ogen |light source C. The sensing unit
conprised an integrated sphere to collect light that is scattered by a
speci nen. The collected light was then neasured with a silicon photo
detector. The specinen was placed at the entrance port for measurenent of
haze and/or transmttance. The test speci nmens used had a cross section of
50 nm The light transmttance is the percentage of the | um nous fl ux
transmtted through a specinmen conpared to the | um nous flux incident upon
it. Haze is the percentage of transmtted |ight passing through a specinen
by forward scattering, which deviates fromthe incident |ight by no nore
than 2.5. Processing Polyam de filnms were prepared by a filmcast extrusion
process. A single screw extruder (screw dianeter 30 nm L/D=30) was
connected to a feed block with a slot die with adjustable die-lip. The

| ength of the slot die was 300 mm and the die-width was 0.8 mm The
extruder was fed with the polyam de material. The filmwas




taken up by and cooled on a chill role. The thickness of the fil mwas

regul ated by the chill role wi nding speed, thereby affecting the drawdown
rati o betwoeniodses7ehi || rol e wi ndi ng speed and the extr esrmP2&poswE4s The
extrusi on speed was kept constant and was such that with a drawdown ratio
of 14, the total thickness of the filmwas approximately 50 nm Al filns
as described in the exanpl es bel ow were packed in alum na bags directly
after production to prevent contact with noisture. Conparative Experinent A
PA-1 was filmprocessed with a tenperature setting of the extrusion zones,
f eedbl ock and die of 300 C. The tenpekhflM@ of the chill role was 8C. The
di stance between die and the position where the filmtouched the chill role
was about 1 cm Film processing was conducted without the presence of an
air knife. TFilm Qﬂt'éﬂgé?é‘sw@télwwr firA@r 8fYddg Predustimadestt anpym&sul ti ng
filmis quite po@bmpbditor &ﬁ%r.swéeensmwam@.@awrmdé (ANAERER tle Y&HI-

i denti cal to Conparative peri nent excep hat an_air knife was 6ﬁp| i ed

and t hedt enper at &FyétadJF‘etF}%’aH}*ﬁq (A) Ih§§@ W\ﬂ%”%f@mp?mt%ret(EWpMQJtau [e@S R én

achi eved by cool i;pg |506re§é7ﬂ|rf35h hinolit! & rdMplkBtivieRatWes€ 60 wibin'@gdl ktd tni-
t hi ckness of the filmis 47 The optic properties of the film conpared

to CE-A had |rrpr@Wé@?”@ieg%ﬁ’iyﬁﬂﬁ%ﬁ)yonﬂﬁs\%?ﬁ@mgﬁ'@ﬁ?t'ﬁéﬁ@' pveigline any nore.
The optical trangpgh@REYords abiddes até\én‘?ljé?onﬁ'ﬁlé%‘érrﬁ%%/smﬁ]e%%mﬂé"é’nd)zﬁﬁ' cal
transparency neasured according to the nethod described before was 92. 5%
(SD 0.1% and t haliphetie sgal- %Shﬁ@eﬁoumdsoomu%st 7Exdipine Eselaniind- 2 was
identiggl to exa%HJs%llﬂae"Motﬁnﬁd@gﬁg'cBhﬁét@'&?@n afighaiti€ s&mi- ér?étﬁl'ﬁﬂ@ﬁélﬁm%e

increased to 79 nm by reducin he chill role w nding Speed e optical

quality of the fMheIgRigay: %ys ebrdive b telpkwelat! qu‘v@ePO'HBWSF'@”ttH%
previ ousexanpl e. Efyﬁle%@fﬁ)%ﬁ%rﬂms'epﬁbltlhéWW&@@%%?OQ& 8300-0, 49 and

the haze value was 11.4 9 aratl ve
Experi ment B was ”?ijé’ﬁ?tqr@aqa”t‘iftﬁﬁﬁfﬂdételprﬁﬂlﬂ% hgha h&?? PE'Pé?]E@” 1t2h/e af‘P' EBm

thi ckness was i NggiaasRdmitRnds ofanIexst B8 94l GhdiButdiBrithihk ImdtRbLadorthd@ Speed.
The opt| cal qual Ié’,?é' of the filmjudged by the naked eye was | ower conpared

to the revi ous P&003e fil m I ooked mil kKy. The nmeasured opti cal

transparengy was F% o?a%?r&oﬁ@t %c%%mgjﬂfbctlém Km\éﬂaer &Je%l%ﬁ’é% chfhpBsitor B 4. 09 .

Exanpl e 3 Exanple 3 was identical to _exanple exception that PA-2
was used as basemﬂitr@rqwa'?hoéﬁteﬁ%ﬁtgp Jlf%”leasﬁfeldrﬁc??ﬁdlf‘lgﬁéfsg-r Q3488 The

optical transpar gp@sEH tRS EédBalHatyy fURGithekRéhtRY 2atds 10Qhin. The opti cal
transparenl%y measured according to a nethod described before was 92. 5% (SD

0.1% and the hafémmp(@%eccprdm KOS]T?'@‘ 12%2 V‘B@éﬁ*‘b”@ S@”P'T%@i%'fﬁ?l e 4 PA-3
materiah was fil fﬁb%ﬁﬁ)%s(%?% - Ry tAMMESRhiLH8ma RS Edgdd/affiad &ﬁn&?éﬁerUS' on
zones of 3400C and of the feedbl ock and die of 3500 The di stance between
die and the posi fERSA URMESrETVALTOME m t ouched the chill role was between 1

and 1.3 cm The {SpelatHsIE Rleréfinsiideld, rol e was 17C. The fil m processing
was conducted with the presence of an air knife. The resulting filmhad a

thi ckness of 48 51%@9'&%@5@“ aieanatic icaroaxpis acid differentirom tereakiSalifood,

with a transparencya@ueénoe&@rp@ghgt,mcg@b@;yhbgg,a than 3% Conparative
Experinment C Conmparative peri ment C was identical to exanple 4 with the

except #8n of PA- Ac)nﬁt@rma' %o@claﬂgj APPrickasamsre it FPupgTSistimgof pBXIENEi ng
filmhad a thi Cknesﬂla@rfln(él5rlrﬂ’8?f1¥I$h@dfa#ﬂlﬁ@ apRetRfedOdibinesmmhat  hazy and
far |ess transparent than the film described in the previous exanple, the
optical transparencyep@msgiesssiamiad 88% and t he haze being over 12%
Exanpl e 5Exarrp| €( (? veushAemY diemine @nifidimp i kst €kCRBhst hat a bl end of PA-3
with PA-5, ratio 80/20, was used. The resulting filmhad a thickness of 48
mm and the opti c&f‘dﬁ%ﬂ’r}aﬂ'!{/ was good. Conparative Experinent D Conparative

Experiggnt D was (é)dent1ioGadle o9 b G Bord amih dbat ity RXEGd artor@4cthifis S nateri al
bei ng applied i nstead of PA-3, and the tenperature setting of extrusion

zones, feedbl ock (fAnf§- ?dmglev\é,oéc%m}g}dé@etr@ mefrp-ignctigng! Qrégquqqtlﬁ@alm PRINRad a
t hi ckness of 47 mm gﬁ@i/drr@grmw@@hd @@gﬂ)gty was good. Further neasurenents

and tests Al filnms as described in th ve exanpl es were packed in
al uni na bags di r ¥Gereit %@rmﬁﬁcfdﬁﬁ?qcﬁrpf?‘ﬂ 'w&}@ﬁﬂo terietabet am- t h noi sture. DSC
study Sonme 40f t heiiahe\peoduict fcord@X BRI AS LoD, atéreédn tHedemnishyseig@ by DSC, to

| earn about the crystallinity and cr stal l'i zatjon behavi our of these fil ms.
Sanpl esYof the flpP&@mW@r @‘)tSaC!@é}ﬁetf%’B‘?%\élPWﬁ’iaarBEQ'@sO%BORﬂ'Maéﬁ‘ﬂqS/eéﬁoF er war ds
measured by DSC. The thernograns as obtained by the first heating curve are
di scussed. The film of exanple 4 exhibited a considerable cold
crystallization peak after passing the glass transition tenperature, which
is considered to be indicative that the filmmterial was highly anorphous
after filmproduction The rreltlng terrperature was 320 C W|th a
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sanple fromthe nelt by 100 mn to bel ow roomtenperature and exposition of
the sanple to a second heating run with a heating rate of 100 mn, no

i ndi cati one 20mwvms1§70und for a cold crystallization proce®sT/EPR019/0503d$ cat es
that the filmas obtained fromthe film®pproduction process has an anor phous
character, which could explain for its high transparency. However, upon
annealing of the film the filmkept its transparent character, despite the
crystallization induced by the annealing and evidenced by DSC. The DSC

t hernograns of the filmsanples of exanples 1 and 3 showed a different
behavi or, conpar éampasiex dhispeatsnitigerivrg fear fmranativiensizgmipe@edadiviczat i on
between the gl asgciiraagiitrepeht LRMPEENH ROt NECiHE didMBePI Dbr MRHS
observed, indicating that the filnms had devel oped a stable crystalline

nor phol ogy dur i n§aPOKYHCHCKG FPE{0s IRctarey etheesin ietBreatanitadt derivad feRe fil ns
are optical transfgifihyleddSibdthiGE BFEHREERM §QHhduRtortal Rlast Ppwedystal li tes
present, if any, could be very small, smallerthan the typical wavel ength of
light. The melti fRjaliveripéieiotal weight etibe peRAYATMIOEN f r om exanpl e 1 was 282C
with a neltsng erfifalRYodict gc%ogdirﬁl%to_-rd?@ drelalrh1 8.4t RABRIAhEBIyRTert he PA46 film
fromexanple 3 was 289C with a nelting enthal py of 85 J/g. "Anneal i ng and
wat er upt ake Wat EPMAPSIENECARPIiSRE af lepsh Qe Qiheimslveel apg/sr AE/gationg aggitive.

t her nogr aviget ri ¢ji@nglpysdust ae%_omiﬁg{]@tb’# NERIMAF-5UNRErIMhE QAlhizat i on with an
at nosphere with varying relative hum éll ty. A filmsanple was brought in the
m cr obal ance and cemﬁ%'g%%@prwﬁsan@m@i%%%ﬁl@r@%cwb@mee@q/w filmwas
dry at 1phe start sghi-ElStafn@alipHERR or sdifardmBRE BolY@fid@MROPES hatidg at nosphere
of 85% relative humdity at 85Ct he wei ght increase due to water uptake of
the filmwas noniQBREAlUTerPRIOWLYB1C-upt ake of the filmof example 1 was 6.8
W% A serizes of W%Rﬂrdmﬁi%déﬁﬁra@@ré@r&%@ir@@ﬁ& Wﬂb@ﬁ{mbgﬁlyhféat had been
thermal |y anneal ed in an oven under nitrogen stream at 260 C before

studyi ng the wat SPMARRIHRECONPIFE @nneal ing time was varied. An annealing time
of 8 hrs resultedaj Boa 100w REthefsehfiRrystlife JoBtid, from 6.8 w%to 5.2 w %
at 85%relative humdity. Increasing the thermal annealing tinme to 24 hours
resultédd in a red®k8d ‘%&Yté’/f’ of i lea&t 0Be OMeE PO Furt her i ncreasing t he

anneal i ng tine tecP4 Mewl @dihiest 1bast 3R a¥@tivd ower water uptake of 1.7 wt %
It was visually observed that the filns retained their transparency, both

af ter anneal i ng gt therviherainRivg de e ot weigBd $igppolgRST mrastiing
experi ment g Bi axirgh dripkdBust é&b?d?'hg%‘% MYRECIRNTT, WRERIBE ik GBS pan oPid6
films. These experinents were performed in a tentaframe device positioned
in an oven. The PrQdyst Rgsththigkaess ofiatest oHsHBf 10 cnt 10 cm were cl anped at

the sidgs ign thi &gleyipfQiucli@ordif ity claiss P WRERROhEMInh bt APaltak@e from
the al um na bags, clanped and consequént]y heated by hot air to t

. . he
stretching t enpePEAYEENas hazergfags than et Arha lightSenpmiiance ot l9ast BY £ om

Conpar ati ve EXpeijhaRheaSuMdsacsbidficah ST Daodzper ature of 100 C. The
stretching process was not honogeneous distributed over the film The film

responded i a vEFSceRsfaMERRATEE ddranapaient PAMRNIING. erRpRiisingcsieRs wheseinet chi ng

ratio of approxi it alpslyhnet combodition Bs BcRPHRG @XReET isTRAted dnlagndii-l m as
prepared in exanple 2 was stretched at a tenperature of 100 C. The

stret cRPng process ®EUGestAOMIMERHLEREDIREM ZREXIELRA RRYMEMA¥E™ r anspar ent

stretched film g@xkﬁ@éﬂt@%@bélgffn@glaﬁléﬂik%&ﬁfe@é%hﬂllﬁ@trélé%a‘?i‘hgWté@léeﬁé@ﬁe
approximately 2.0 * 2.0.1ln a third éexperinment, the filmfromexanple 3 was

al lowed to swell i nPgowA%C: HRrPPYICETRP GHCYMEiM£aNdm was stretched at room

tenperature and {#e iEydiyiHen hnietalReRg, ratio was 2.2 * 2.2. Filmstretching
occurred in a honpgeneous manner. The filmwas heated to 120 C and

stretched in a s®G&rN Bedpteerdin faap heve Phless tegriée and &tligkt ching of 3.0 *

3.0. The resul ti pgndmkEhPorRAILE BOIPYRALALEs RBE a¥EFdihg BNASAMEM0o03AXY gen
perneability test Filnms of exanples 4 and 5 a ive Experinment D

. ! nd 5 and Conparative
vere subj edtled t 6reaesHRGEREANG & Haigbi §:iwRereindie slitdierand thpshiliper'daraeabi lity
for exanples 4 ardpfratt@FronPead dtR&byaddisRREe bhatmat 1 G andtievailfpgeld ment
D. Conpared to the nornalized value of 1 for Conparative Experinent D, the

9 np 38 .
films of exanpl ef2A2gHHAS PRGN af BREYS ox JyenPisiaraRu e ¢hiling fis igh
differed only slightd withicdwsaeh other: 0.25 against 0.26. Apparently the
sem -crystalline polyam de PA-3 in exanple 4 showed a nuch | ower oxygen
perneability than the aliphatic polyam de PA-6 in Conparative Experinment D.
Despite the presence of 20 wt.% PA-5 in the blend of exanple 5, the | ow
oxygen perneability of PA-3 was hardly affected, at |east in much | ower
extend than could be anticipated on a weight basis. CLAIMS 1. Optically
transparent polymer filmor extrudate product made of a polymer conposition
conprising a sem -crystalline polyamde (A) wherein the sem crystalline
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mel ting enthal py, of at |east 25 J/g, neasured according to ASTM D3418-03
by DSC in the second heating run with a heating rate of 10C mn. 3. Filmor
product awoantiasgs7io claim 1l or 2, wherein the sem -crygCaldreoe/opakyam de
(A) is a sem-crystalline sem -aronati&scopol yam de conprising repeat units
derived from (a) 25-45 nole %terephthalic acid, (b) 5-25 nole % of an
aromati c dicarboxylic acid different fromterephthalic acid, and/or an

al i phatic dicarboxylic acid, (c) 5-30 nol e% of an diam ne chosen fromthe
group consisting of ethylene diamne, trinmethylene diamne, tetranethylene
di am ne andZpent &heaes§ fa éeHiregimeat Of(%QO'BEOerE%W\“erﬁ'”oﬁ HANSRErSRRYIET ng at
least 6 C atons, flﬁqﬁlgc&%lh@f@éﬂyyof(c%)mq goﬁ&tﬁ‘ﬁé@by/qr%fpr@&%s%rccmfn% to

am nocar boxylic acids and I"'act anms () % of conpounds bei ng
nono- f unct i onal @Pa”’f‘ﬂpOrﬁﬂldﬁiSB*Piﬁ‘FteijFP%ﬁfW%ﬂGW‘G‘P@%V@&WI'S girefehed: gr oups;

wherein the nole ?'(Qi/%Fa%ﬁf’séﬁfngaa'ri‘d/dr%nra‘?m'néé"n\g%tépp V\Ihléﬁalr‘i %ﬁ’épaﬂint ?olfymef]f Film
or product accordi n%wo claim1l . wherein the sem - crystalline

pol yami de (A) i sf'bTb @Qraaﬂjrﬁﬂﬁr@ﬁ'@”é‘ﬂmb%(ﬁwf% T%@nﬁad@qimg/tgmpa@ture

thereof , conpri si mgn{ iid hdREERIorkBpt 1or 8EHYE Beficd M 4 RiRMRERWAMEthamyne and
adipic acid and (ii) repeat units derived from other diacids, diamnes

and/ or anino carB8%yM-c acids and/or |actams, wherein the repeat units (i)
derived framtet rP%H%%E'Ydr?JF@pa@lqg Bﬂ@xﬁ'@deﬁé %rdameﬁmprasmg@?e@mémof at | east
75 wt.% relative to the total weight he copol yam de. 5. Film or
product accor di nd t o 2Ry CQWQP%O%a%aCW'F%fOrP'Q'Wé Ed‘l’@h@?m@%ﬂﬁglﬂgh on
conpri ggs at | east ogpgjiother polymer and/or at |east one additive. 6. Film
or product according to any of clains 1-5 wherein the polymer conposition

conprises an anofpholf¥ Ydwreapeer EOTpRASjtion i3l ledAhguegh aéluggthng;lﬂw al li ne
aliphatic or sem-ar ﬁaﬁh{;ﬁ t@rﬁbé’r@fﬂr@@elbﬂ\ﬂlor"@ e\ foRteing QrSRRd Blodl&, Bed ow
2700C. 7. Filmor product according to any of clains 16, wherein the

pol ymer conposi tiilon &¥nglidpsodyctisgplleated. 100 wt. % of the semi-crystalline
pol yam de, (B) Owhefihe%ofd p ﬁdubﬁﬁﬁﬁpr@@@a%ﬁh@ﬂév@?b}fr@é of febs tham 1H0W . % of

the at |east one additive wher Y% are relative to the total Viei ght
of the'pol ymer c@hpadiobhirmnsmittaneg chpideasiB8dadthenmeseHiedpoeerdnio s M ai ns
1-7, wherein thegpbspor a part of the product has a thickness of at nost
500 mm 9. Filmar product according to any of clainms 1-8, wherein the film
or a part dftthe SRargeiizable megigglarige F%‘EE”%’%?P ?‘t%dQF?cPrﬁleqtﬁﬁ‘ford'”g
transmttance of {@hny a@Him84Q-96 when neasured according to ASTM D1003A. 10.
Process for preparing a transparent polynmer film conprising steps wherein
(1) a pol yier coMsé ?lt@ﬁs%?ée@mrﬁ'ﬁn'?‘@c%ﬁ'aﬁﬁQ”M%fql?é@f‘éog‘érrﬁpta'”ab'e

nel t exppuded thr %?Jgnfbréce%ls'abc&tjﬁgtt@clfa% D 31 8K R8N H Ra¥eRYs dray Blectricd) t he
extruded pol yner [ayer over a chilling role having a tenperature

bel ow 40 0C, the@@B?'%H?WPﬁ@F"&ab%%/ner film and (3) the polymer filmis
col |l ected, wherein the polyner filmhas a haze of less than 12 % and a

l'i ght transnittance of at |east 88 % when neasured accor di ng to ASTM
D1003A. 11. Process according to claim 10, wherein the slit die and the

chilling role are separated fromeach other by a distance of at nost 1.3 cm
and the chilling role has a surface tenperature of at nost 8C, nore
preferably the chilling role is cooled wwth ice water.12. Process for

after-treatnent of a polyner film wherein a transparent polyner film
according to any of claim1-9 or obtained by the process according to claim
10 or 11, is subjected to a drawing step wherein the filmis stretched,
and/or a heat setting and/or an annealing step, wherein transparent polyner
film having a glass transition tenperature (Tg) and a nelting tenperature
(Tm, is heated to or kept for a certain period at a tenperature between
the Tg and Tm 13. Process for preparing an extrudate product conpri sing
steps wherein i . a polyner conposition as according to claim1l is nelt
extruded through a die; ii. the extruded polynmer conposition is |ed through
a quenching liquid having a tenperature bel ow 40 0C, thereby formng a
solid product, and iii. the solid product is collected, wherein the solid
product conprises a part having a haze of less than 12 % and a |ight
transmttance of at |east 88 % when neasured according to ASTM D1003A. 14.
Steam sterilizable nmedical article conprising an extrudate product
according to any of clainms 1-9. 15. Use of a transparent polymer film
according to any of clainms 1-9 or obtainable by a process according to
claim 12 or 13 in packaging materials or in electrical and el ectronic
appl i cations.



