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WD 2004/ 063176 PCT/ US2004/ 000045 Process for the

Recovery of Oxazol e Background of the Invention This
wOnuvEeics1on rel ates to a process for the recovePgTaic2004/000045

oxazol e from m xtures conprising oxazole. This

i nvention rel atp,%ge%stm tﬁgg@(ﬁfv)érpfofmmdle from

m xtures 5 conprising oxazol e and one or nore of

acetonitrile, acrylBackaroundgfithe WNENHRRI |y, water.

This invention relates to the re 0 I mixtures

pridie daveitiofa Flaigsotfu BeBrAREP? rfrﬁr ‘iﬁ?\:gréé%\g% aé?é?éﬁgé

aed bbbl € VR8N PrRI4teS Ub ahkyreopvetyeof oxazole from mixtures
Commi{é g)ngta%@'g. of-rhgécj&yl onli ?ri e by the catal ytii

yt . ’
comg’rﬁgigg(irogkla?le;am:g o?ﬁcﬂprylln@n@ o_{)racpmgigjpe_acm%iqn%\?;a’n}ﬁ,io&ﬁu;nallyc; :at.er.
This ceGios rpg?ec\s L%p%er Eeccsp&#f%% %éainolcl’%‘ f@gnn_gﬁ?c@% Strebns produced during

ound havi ng the o
ERMbtril &N ore pairticutarlyi byithie atanuf@ctera of acrylonitrile
the rﬁ%’b‘r@é%ﬁﬁr{g. &Il'k%we 52nd editi tgn of the (':RC Hand{yook|soo[felates to the
by theheatalytic pmmeaxigaiien 6§ Pranyinesor MEPBBE: il TYPATCRA
,,oxazolg as q9- 70C. Oxazole is wused as a starting
purificgafiaR PAPX3ZF'Ct he preparation of a variety of other

Or 64 Sle CRMROURASIOCYblic ickgaisiel obmpsund hawegt fhe deelecular formula

see for exanple U. S Patent No. 359.,158.,. |t
C3sHMOUK S @l lioakd at ambjent teMpesaiures.i 3 hﬁgﬁgz r é’gﬁl%o'l the®RE Handbook

nt hesi Jelicd ehoili H&@zaldTaBB9-70°C. Oxazole is
of Cﬁé‘ﬁl‘ﬁqm 95833}3{3?105 fﬁ?éﬁ%amﬁ]\&f Eé%'{'ﬁ g)%g? Q:g{:c.r lonitrile by
used B@heﬁéttaﬂir)g hmlt@tliﬁlﬁn'r tee prapavétian bf]ﬁr\/@@a \behothesgganic compounds.
such as propyl ene or praopane, i -
it is armedili a5 ARANEACHIYRCSEE ¢ n?’éﬁrHP%gbg%%j%ﬁ{Fﬁg"%’?59'158' itis also

cess to isolate such oxazole in an
”Se@fgggtsﬁb\b\%rng‘nd efficient manner that provides oxazol e

i nOgagblel is neaneadiesyrthdsised a lsist howesat Ryaduesd g a minor impurity
that it can  be used for.the aboye-nent] S,
duriag gh caaT GAGtuEs cherrviaige A8, FRSETeliRrifEdidation of a hydrocarbor
feed, UGN LQNpidp9MIrdedr HePane Bf tes toryseraed oéfdmmioare and an oxygen-
process. Sumrmary of the Invention 25 This invention is
contimpinggess for the recovery of oxazol e conpri sing
cogtacting a  m xtur |5 X & ; d efficient
o beoiareai AP o e Ro Bale s SRy I arP eftcBlive and efi
marﬂfﬁﬁt’(ﬁﬁﬂ' brovldes omdzbleam asafdl quarititiemeand efca duffisiantiurity so that it can
oxazol e, separating the acid salt of thg ox%?:‘ol e fro
be tibed nfioxtthe eabenrimestiopad i aRIGatoRS ASi Wedaft YNCHHEESI
. separated fr I ; xazole. 30
'”Vefﬁllgg WR\'/@E? isgg?1 itageegf ér?}'gééég %?‘ét lHe régsc:%ver y of
oxazol e from a m xt urgumarayy ioftheginvertiorol e and one or

nore ot her organi ¢ conponents conpri sing contactin .
t hd s *m\@mjongls a procegg for the recon\Pery of o%azoe compng’mg contacting a

mixture comprising oxazole and one or more other organic components, for example,

en?he present

acetonitrile, with an acid to form an acid salt of oxazole, separating the acid salt of the
oxazole from the mixture, and neutralizing the acid salt of oxazole separated from the
mixture to release oxazole.

This invention is a process for the recovery of oxazole from a mixture comprising

oxazole and one or more other organic components comprising contacting the mixture
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WO 2004/ 063176 PCT/ US2004/ 000045 wi th an aqueous

sol ution conprising an acid to convert at |east a
woaoda4ioesi76f t he oxazole into an oxazole acid sarsando000045

to dissolve at |east a portion the oxazole acid salt

with aRGUEENS FoSHSh REmAEHTs: 81 AcBhiaco TV ah st EaEh of the oxazole
into at%o&gio%‘ a?fdt St §ﬁ§’% didsone ao@akhg ﬂﬁrﬁéh“tf% wkitola deasealt into the

tralize at Teast a 5 portion of the oxazole acid
aque@@é tsdlutidno rsepaedtias die Bquesius; selntion deavethengidiure egentacting the
portion of the rel egsed oxazol e. Prior

h
aciue ies PRI PBCATRS e O b 10N LE WA Dbl Teugplize at least o
portidr! Bmtﬁé‘eoﬁ?&eura&d”@éﬂt he fornt RMéRVbkazABeant mebeering at least a
organi ¢ solvents that are inmscible wi.th the aqueous
porticobfithe meleasext oxazoler @’amrdodbmmmhgamﬁfqm@e aqueous solution

sol ution a g
sopaEESHEn 2ol R e OB e BHE or o HRBAE, sotyort tat are
immis&biel with ﬂh@“a‘i‘ﬁ@oﬁ@fsdmmrf eCcoxtesnt @“gamcacmhporherumfeom the aqueous
m xt ure rrg(ﬁl sing oxazol e and one or nore other

solut@n@m e duiomibn et o DA s CRBBPBRTIE M (e 2gWRpHS SIHECN.
e%ﬁ i %ﬁtgﬁu q%)éélgé Zzﬁﬁcggs ?fﬁ)tr gﬁfae Sréc?b\%?yg‘é%bégioléeﬁ%h a mixture

éomrﬁ%mj aixbpolet rd swid dr émoué stiar éngamict hempesahta agch as acetonitrile
m xture to form an ated sal

i d
comprisiicfeartisg the Wq{eé"” ép &} GPP‘éﬁ’r& ?E %gé\‘%'?gﬁ otthe oxazole
into z?%ﬁd %&dléalf’fsegg gﬁf 2 ?cﬂiddaé@s*altefﬂﬂnftﬁé %élﬂ‘uﬁ%‘ﬁﬂture to form an

and ing at | east a portion of
nsolafeeil axad séltpexcmtet:@g el isolated solid witb@ base taneutngjizert least a portion

o 3o 325 0% Sk 19 S S e A BB Borion of e

relea2b8Y=50RO! PRBE fo L st ébdélﬁédchﬁ?kﬁé( ebli@fact gamiof the oxazole with a
conmponents In the acid salt of the oxazole. Detail ed

baseDélse eicist saihof)thet héazfﬂ@@ﬁﬂl ke washediveth A0 ringArg graanic solvents to

S
reduf 5 RSel & o fEm G Ein fPAQu sl AMIbIIED
oxazol e and one Dbtanydel)@sdrmtuonrcgam imventioponents. The
m Xt ure may al so contain one or nore

cohiperieyangiosust? RECcaRatiar the regRyeByeh 0%@ 3@“@ [ixhures comprising
oxazyée fﬁéj%lx?%regxﬂé%t%b'l Eﬁalﬂ‘ MNatofe GAAPBhE! 89 more other organic

Xazo ut genera Iy IS NO NDre
combbr@éhtabd"wfe iiktuve mkay b cemmam boe o2 Bnerdnpiganiboamnpadents such as

Wate:_r,?cg? fg\?crrteagrgrfr\gga%gt 6'5)8{\‘5 ﬁ:}thﬁoggtgqﬂﬁtgﬁXtﬁ%rﬁgfen{lr&nfi{ﬁ Mixture comprising
oxaz%?gprféfb%‘ ?Xa?ﬁé’ur‘ﬁ SR rfePARY isSRS nfi8 tRéAn %Bb@t 80 weight percent, for

acetonitril e and water. Such m xtures
exarﬂpl@ élﬁ)mutoatbrwbwﬁmnmgbspe@néaﬁﬁwe mmtmred Iddhe mwgefierred process of

roducti on of acr lonitrile b cat al f

this SMBRIGIR. fosh BINE GATIRID ST g anEOBIPTsPSpaRg, o more o

acryl%rnﬂfrl %%%oﬁnfﬁ Hhet WHtSr. CSGEﬁ'ﬁlkPLQeQééﬁQJeeoﬁt@ﬁ%rd' &8Pprocess streams
oxa zo acetonltrl e preferably where the

formadxduring the mbdumtucmoftanralbounle&w thei gpiialyfie pawnexidation of a feed such

as p\?&ﬁg%‘g‘é tarélplggqﬂn ace{% albf er i ll.l e 80988%.%8 0&8281% li)tmgr(i)ses oxazole

and acetonitrile preferably where the mlxture is about 20 to about 80 weight percent

acetonitrile, and more preferably about 30 to about 70 weight percent acetonitrile and

2
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WD 2004/ 063176 PCT/ US2004/ 000045 about | to about 60
wei ght percent, nore preferably about 1 to about 50
woRIGHU31Per cent, and typically about 10 to ab®ar/ué2004/000045
wei ght percent oxazole. Methods for the catal ytic
ammoxi dat jon of such feeds ar | KMeiaht t
abouy 1o gbewt SR PECr e Te drcislitiy sbPRLT o BbUEsEMelant percent,

and t%oslcél. &l fonot o R ueseEigRt Pércant Sxaal@l yst with
mmorni a and an oxygen-cont ai ni

LT _
. okjekods totthe matﬁgyfgagmm)giQat@,nn%x%%g| f@ggg@r%we’ll kngwn in the art. In
' d wt
such fopibedran 163 ikt =5 WCEReHE T, Poge0ie dspPles £f f)prosence of 2

cataly¥{ RE aim&iah anisas okpgamcbtalriveg gas. fldre oxgen-containing gas may,
amoxi dati on of a hydrocarbon such as pr

|
for examoplanbe aBuiAiTENCNEE Wit SUES SXEIeTas| xR el o) ¢f molecular
oxyglgfr? 8#§\e§§%t5ﬁ}£ ri]§4 ?Q@%‘W%ﬁ?ﬁfﬂ% 3\5@15’94&5@&5%@ k9dWn08%he art for the

panese Patent .
ammORiRktiERf enhMemcartsorB 8ddH aansfop@eds 232 opahe of Suikalie catalysts are

disclagrd {06 EYaMIRI 41 bh SURAIRTENEF o SR Ge0s deio 01; 3.911.089; 4,873,215
4,87?;2%{/%5& Ué{;rgﬁ?éé PREGHAYGSHcaor NesMail 87 474oshE 78-352322 all of which

er anount's of other products such as
are i3¥porated dwireini Byerefercawel ip their eptiredy.c dh such anemexidation processes

) ! Orreinit : h _

acrylpoRHBdS edadnSe dne pakT e, shodlsh Pamunts of other

prod&&s%%gcﬁ' ¥ HENAROSEIE Okadoled a‘n%ﬂlcsu@m aastapieo pyanepionitrile are
may,

or exanpl e, contain about to about 13 wei g(ht
co-prelucedt \Alatgl enitso fasmeslbodk camiansesheigania pyrguphtmixture from the

B e L

to aB&@t PRividibhe parstrabaitylohit@et @babbdb ©. Abuei dBtweight @ercent water,
ot her or%ani c compounds i ncl udi

) ﬁl n oxgﬁ)l e, all yb iah i

abouil @8hisl Abagttidneveialt prEgsbIEN; ADOUSH ¢ 48] BOQToHds ygight percen
for.th 0] al,yt i indat,] f I ;
oo gAY 1, ABIBSLIELP e 8 bianic compouns
inclu\%r@hgxgﬂﬂéh éllﬁﬁ@lc&ﬂdh eThe 3ﬁt$;hprapi_©ni¢gl@03,S:cnﬂmbleaprqO@Sses for the
ich are hereby incorporate erein reference, ikn

o 5o bR B L AR L paton Nos
5,09 92‘9%33@85% 591 i4SPAPEPsRE 4188B100d , aMr ¥ @MidH ke hereby incorporated

=produci’'s such as acetonitrile and HCN are al so
hereliry ply efdrgnce dotheiednfiteyn After e arnoxidatione reactiondt issgecessary to

oo LA O OB b 2Bl ans HON ar s
typiégarl@qgg(?\i%ed%r&ﬁ%h@%écto? ,eifﬂ%_nﬁg’,ro@é@h for@Aéd, gibibicatién oh acrylonitrile

y incorporated herein reference in their .
are efdri eeampld, nset fonh cial UpoBodasentt dlost he284 5104 i 8881928; 3,352,764,

3 168t oand 3 44308 B0 FITh R ARRCheRiN §] goference in their

tifgpmi ning mxture is 30 suitably treated by a nunber
emo1‘§rg| stillation processes to isolate the desi

. sired
actiyl aniypidal eprobgss n@rt Hies i?ﬂ]?ﬁ'qr} it ﬁewlwgi%sébe oeffluent from an
amrﬁ(r)gi gt%n %gc 8rrqsrtlré:e“e'dr{o%%to%'r(t—zéibhgl ér?ﬁn{éfﬁé.caﬁhleyremaining mixture is

suitably treated by a number of distillation processes to isolate the desired acrylonitrile.

During this purification process, a product stream rich in acetonitrile is typically

a
o)
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WD 2004/ 063176 PCT/ US2004/ 000045 produced. Such an
acetonitrile rich stream nmay contain about 30 to about

WG@ommicgiTs  percent acetonitrile, about 20 to RODWS28/000045
wei ght percent water, about 0.01 to about 10 wei ght

produgﬁ%r 8%@@3@?@?@%%% greta?’n DA Cont %bQFtSOpt%r &66\it 78 weight

or -‘exanpl e oxazol e,

percerﬂl etééboﬁttrﬂé’ h%@ut@?t@ BBouteB®! wasightl ptmcemt] WaterTabcsufs@ Péddmabout 10
e 5 distilled urlngtheiroces IS giﬁ"bror anics such
welgh’apeltoentHGNeandaab@mtuﬁQIt@ PProd W'Y FAPS'PC&E' QL Offg" organics

the recover b
as, fof EXaMQIE, o@@éof% %&?é&:{&éh 4@&{ %@%gw&mﬁﬁﬁ T¥ig €588 can be
dlstllle'fd”&lﬂf i i Ei‘—bd&%é%ﬂs(ﬁtmd etetoaitdle, arwalmablemq -piecyict.| A rocess for

distillation colum, this streamc ain
the reaoesiynot abeleniideciar Y Biasassciieamans dRRd P us Patent No.

4, 362 E@P‘ olﬁlrﬁ%rﬁéﬂt ggl I8y Féf@Fédc%nlnqg‘bﬁtn%th Imat first distillation

ottom fraction.
columPV i &@al gbhtatridg sce’e:&mtnteays dietitted gep[ggiupg ab@y@rhegd light-end

60 h
streaéga?m%gliﬁ,ﬁ@ct\gg\ %@%@%Eé?{tgh?ngﬂcﬁ?m&%@t cﬁ%tfractron The
overh\'\g{j qgt{nt-e%r Fazr orf MAPRE upStdt Bbelroso tGOanJttﬁﬂ welght percent

ace onltrl generally no nore than

oxazolé weieily groutetl totabeut dingmghtdmfp@mtembguglj@htoagbout 40 weight
AT b B8 ae TS DT A B9 ro mov
than %éo&tr1§‘Wght3%éﬁbﬂt‘bt|@rc§rgahlc SBHfporders reeem adactyladtile, acetone

roduce ring the purification of acetﬁnltrll bout 2
and rhethenel. oThd mixtprectisorasmepaliyceaniaios HaNs gefrially 4R rpere that about

or abg;tzig gr}eggtgthe rE%n C licl'] % sgr'egt'r?‘ h Yeddd pg gt&itfdae‘acm?rfng the purification

use u process stream It Is
of ac@t%hrtﬁ!'éﬂs Qleyof tﬁé%@%‘sresitwreaass b’aeamarthatecem bewsed in the process of
during the manufacture of acrylonitrile tha

this inventiahtodreeRroxazals: Nl tRisds Aol Eafrss sffRm. it is not the only
proc%sogtﬁssmstb%? adh ﬁ asdt?rthfgté)rr?drhu%utétof Berylonitrile that may

ng t e puriTtication of acetonitrile
conta® dxzol. OCAﬁéthedlmefem&"Eﬂ streatn iS.th@agrenesisiream produced as an

overhea%%%g?t?é,ﬁrgg@gtgcc@ﬁ{nﬂ lérlrgqo gtgégcglr}g] ﬁ' 3 og Z%rﬁgﬁgco?/ the process
dlsclgﬁa‘%zﬁn ? e”@a?&ﬁéﬁpla B62 %Ol?,utzvhgﬂﬂ%rlﬁbémo%téd aighsin dyomference in its
antitie

For exanple, such a process stre
entiréfty Saohr proeesbhstream tantaiasezeld arg gﬁetopgfl@etmt generally contains

o A o N YR, S0k S PR oL B capprse about 1t

aboﬁ%‘b‘\{veﬁgt P@r&?@%&a@&e“@p&@ly REOUEND tactionn |40rwé|ght percent about 1
abou bout 5 wei'ght percent nethanol, about
to ajout 2boutighbpereeghwatssr atecmt tox afut 60ameight gercgnggge}pmtnle about

0 totmtgﬁbwe@ggg} a}.nn)k@}h §l %%l,oug:bg (gr%g fi|1l‘5yw8 h't“H Cent acetone,
abou"ttb)% ab00t BANBRY Werdmt a‘ﬂﬂ\blcﬁhel a@@@enéesrlly mxii ntmbre than about 300
m xture is acetonitrile, generally about 40.t "g?lﬁ Ll'h d
ppmasy weighht preéarablytno EWed ttaarggbwtxzq}fﬂ RPMsb %Wret%bg orl Né remainder
of tnue)s(gtz%tﬂéé éggetoo@ig%plg&nteﬂélﬁ/ né@%ﬁnﬁé 8 dbdut BHONEI ht ercent. Such a

rocess and a
mixtdies & eRablenidy- dse RatgatprdBesst oBaRIs6MIention to recover oxazole. For

example, using the process and apparatus disclosed in U.S. Patent No. 4,362,603, a

4
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4 WO 2004/ 063176 PCT/ US2004/ 000045 m xture conpri sing
oxazol e containing | ess than about 5000 ppm ( by

woRIGUI1L 76 more  preferably | ess than about 1000CPuISR004/000045
and nost preferably | ess than about 100 ppm HCN can

mlxturgg@f[%grggggg Su y St ai@ﬁ@ I‘éggltﬁ%\ﬁo Wgﬂ%cﬁg@p‘rﬁ%y weight), more

preferé@?tlﬁé’é &h&H ae{fﬂo‘x’.xﬂﬂﬁ)ot pgim, aeunok meferwyviesghhar?a about 100 ppm
onitrile. Such streans can be e a]red S 500
HCN oa:eruseaﬂodlu@ed t hSugh cdiRaME SRONAISOY Yé esot @Qa%b‘?‘g ppm .

prefergblgé 86%% Sab%ﬂg §§3ﬂﬁé%w%g§15§'lﬁ§eﬁ”§§gf'r'ﬁs 'fh§n aBBh?ﬂ‘O p¥eh by weight

rocess ead fromt
acryloﬁftﬂ@UCSuélﬁ"st@amsDé@ﬁ fbba;bﬂe]aaaed:aecmheeerhpedtﬁr@n themqoﬁgct column

using,cior exeMEIR %nq%b?p@?aéea?@ e dingosed i Las: PHIs o4 362,603
in sucﬁq%ﬁ?sgﬁ}hé ?/% ftﬂepdr%s; % a%mﬂt p?é?éiﬁbl)ab%dnd&ﬂsed portion

m)st pre | east about
in the&‘ém\t\@f ahiquite streain, q‘s‘ retdyeledvtertheaﬂylng qoéwyalaéui theoheasts column so

drying colum. Such a r ces roduc
that atdbasinabads o P HEL PREE ST ABPF AIGR4A, & defft about 80 weight
fcdril df kiee Bivasthaaess recycled
perce@é%@@%éw&@%%g%régﬁtglsgﬁte%g m%and t he desi ragl y Y
to the dwlh@\oﬁlmnf 80bh an grecasgl @lmdupﬁs@,a geodygt fiqlymegoverhead having
one enbodi ne t of,
deswqmy,gmhi lgﬁglstq?@x@%glfopg 6?%@9%&% &C&gaizo?é rt fr?fgsmlxtures comprising

IS

. oiaxc{%@%t‘éﬁ{)&ﬁed‘ BRBVE UaRd Mgt dé@iratﬂw%wal%vélseoﬁmr& and acrylonitrile as

m xtures and particularly the above
mentidaed ratimee. hxone esmbedimené dofdiei REPAEsE @u?h'?ﬂ&‘é‘?“t&ﬁ‘ dhe oxazole
acetonitr b onver 0 t
preseBka of MM 18 TREUPTOh Y b 3ksep Skt Bs e BBove, described

mixtufds hE@phrifculsiyl ihenaisdvet di@sdﬁhtedrm&ﬂjrabhsnla’@ldt durnngthenpurification of ’
aqueous soluti'on and then ne traI i Zi { east

acetqmdrlta by eanveringvat éast Aakee A °§§7—? Wit aavaigr S;%Ll'tlie acid salt
and %6[‘ dP§ aﬁq%pr :ae%tcﬁﬁm?ﬁ@zmeewaté? ﬁ‘%lé%\'ﬂ lﬁf&ﬁﬁséciuéoﬁhﬁ, solution and

S ng e oxazole and al so typl ca

then fedfralizmdat &dasht @asmrtnone)fdheewater galubte addmEalngits wcﬁwwle base to
acetonitrile, is contacted with eous a

releage| Qxezale. éfmmea§u%h B oo s migfie SbHEHEng b ngazole and also
typlc%&d%%nﬁlﬁlH a?siegé‘te Sr B Bfgaid fdorhso@d such as acetonitrile, is

acl obrom ¢ acid, phosphoric acid
contated Wit dn k@ued\rwa@tdlsalut@ns guecaBE @ wl@t\wrd@fjon@ oF gngye strong acids,

t h
NEEE I R N
acid §ﬁ{j tth?flké ha \AXWMSSSUIHW pldvidid # &Ratstreagtardlugh acid to protonate at

ble in Sul furic acid and hydrochloric acid
Ieast&roenepaaﬂ qrefedablyaild theoxamle piesedsid fopmean peidgaltpf the oxazole

that s %qﬁt a&tﬁ%l@rﬁ%gﬁgﬁg&u' %{H@l{hzfq% gnHMf@&léﬁo abi'dfe preferred

ac:d%@ e2S SQKade lickimshydsoaesferred| flathen sulfuric acid is used to
efera the acid has a pKa of |ess than about 1.
formMthe eacm eéldaoﬁbkéyquﬁealp raazele 30lfpiesis Tormad 1suUchhas gxagelium hydrogen

sulfag;,o% %tg e3eIL I had's RAVEPUEs IRAAELON: | S R\ Sefdthbly the pKa is

less than 1. The amount of acid present in the aqueous solution is preferably enough to

react with and convert most and most preferably all of the oxazole present in the mixture

-~
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react with and convert nost and nost preferably all of
the oxazole present in the mxture 5 WO 2004/063176
WOeCH4Ws2004/ 000045 to the acid salt. Preferabl pcTiuise004/000045
anmount of water used to formthe aqueous acid sol ution
IS, su CIdCOC [ | acid soluti
to the aBisLsaIn0P IR B LRI dvater ySEq 43 6t B Babos cid solution
is sucffaflfe{t ﬁéegcldaegnéérﬂraii@sﬂu&t nanehote [tRaof almitd? @Sﬂdghb percent acid.
e aqueous acid solution, is preferabl o f th
Howewlaoaamcwttorﬁavataheaed h@wchﬂ@awua&?ad%%@f@ﬁ' q ysed to form the
wth th Qb@s ﬁbi’d solution is
aqueci aihsoiPnafh bepol} SPRCRES i Whed Sidpaesss
conta@bd WA tHeS nfigtave tbabrising the @cazd)lesalltoramdbsbantladjy aII of the oxazole

bstanti al | [ th d d
s b a1y ) SRR or v e

nmean 90 A
salt bs?%rf@? aﬂﬂﬁ/& fé ﬁ;réglks? ¥e @Ert} Egrﬁggé‘{er B?%Lﬂﬁ'ﬁﬁntla‘ﬂ? we mean,
prefer@bRf &t Ry apout %pér@lmtb uhoprméergbty endeastrabow\ﬁﬁl rerpgnt and most

be advant ageous to add r. 10 to the m tur
prefetﬁb?;'rﬁttlﬁesfa%k@& weid ey auer BV Ao ddVay ﬁ@?%“?rg?/add water

to the @){ﬁﬁé f{ fo o?ﬁht the ?&%od&sélhﬁoﬁ”aétdgs%nﬁ@rﬁﬁdv@ Rerexaaglie sufficient

I's n necessary to add additional water.
waterl iR tﬁecmna&esorrmsmggoaazblacsodthaj it e nEt xlegegsarylj@ha% additional

waterggrrl] éﬁgﬁkgéggrﬁ clﬁ)é: éci:{jq WS P(qufﬁogtgac{tgg 8@9%@9{?& sulfuric acid,

Wl||fO?lﬂltHélﬁaﬂe%g%ngolmldﬁ ure conprising oxazole 15 . can
ace I n any conveni ent manner. Preferably, such

cohe w\rtatgmgsofcm@mamls. aeich sohﬁwﬁe\f«nttg the, mixyre pﬁg}pélsmg oxazole

~can t%p@hé%hﬁy&%ﬁ&%ﬁ{ ﬁ‘? g%\ﬁﬁg y?g GW§O%§$@§(§%%@1§JH ﬁfhducted ina

manrRf $8eHIhactHers as Urﬁtirﬁéteaﬁﬁttabteb@tweielmrme aqxnﬁcmsnacmg solution and the
oxazol e can be shaken together, rapidl

mixtuee |¢enw@ega@xaza>d%d RS PEOPIE. tho AOHEPHA B LSRR B1d the mixture
t

contaig YRz RRT*ETpe Sk Bﬂ@l%ﬂ@erz?@%ﬂf@om@@&% Bfiated to resul

in lntﬁrﬁatbrmécﬁrofl the awohehasgise sosthahtimeoxaioée caerh@ecam\(ﬁr@d to the acid

o S e ontaet g e e e T S phace. oo

tempﬁ{eagﬁrte' YhriRGC ¥hich &g}ﬁﬁ Y§ e?,gf ﬁﬂéﬁ@lﬁe%bﬂata@ dutd as ambient

re cogt al nin azol € can be cooled to

temp@Ritoteai nf bheexmbemtb neanpem RACOHES, thSl mbdurexalz anuedids [agid and the
at around 7

mlxtqr@n%]igmu]ge?h%5)>@épfénggé 38%‘ds i9 ?ﬂ%ﬂ%aé %1\,@ %}lﬂ?lent temperature.

Sincéd edi?%l%t bfs attarblnd 7€, Unficaglamagebas tehinatntain ihe temperature
erable to extract all or substantially of the

dunngmz:blcmnmtlrtgsbdowdhe'aﬂernnaﬁaWW he aqueous acid

3{11@38 eaU erssgqqff M%ﬁ]ﬂ? V\fgtpﬂgfer%lélggégeg(}r%% Li g? s%stantially of the
oxazbR€aS Y aeld BAIt GAd tHeOBRIESE: Bkld ts@lluaoﬁttqpmnfactmg lt with a single
contacting an aqueous acid solution with the m xture
portion of aqueous acid solution, it is not necessary to do so. The contacting can
comprise multiple steps of contacting an aqueous acid solution with the mixture

comprising oxazole. Also, the process step of contacting an aqueous acid solution with
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30 conprising oxazole. Also, the process step of
contacting an aqueous acid solution with 6 WO

waQo/es3d 76 PCT/ US2004/ 000045 the m xture coOMpCTAISHEY4/000045
oxazol e can be acconplished in a continuous manner

the m&fqrgg&o?éﬁﬁn%)g??%cﬁ? ac%ﬁ%@kp? Heféplnea %SHTWE&JsaMaYinéD using one

e agueous acid

or mo?é’éb’é?r‘éﬂ.ld Svdirblcacdrachartially tdleﬁmtmmheemrtantlamw ng t he
0Xazo

t Asfter &%%%u%ﬂgfé%gigéugé?ﬁgﬁprg%gdgt Bpa I~ Satylre acrb%talnmg the
oxazoﬁ?g%;%ﬂ%@ tbé cﬁ{atzo%f ik Gs25Lid iafﬂjséncﬂ Qottl‘é?\si’éiuﬁplé%st a portion and

I'Ng aqueous e I's separated from
preferaBfy Q«é&@ﬁht@alwf‘@m@f th&a@dwaoahecaqmmsqmge e sespliting aqueous

phas%%één%im%%ﬁhaﬁéaﬁlﬁﬁn AeconTppdaatoh baRUsELf £l My sutable

' ROhiRUERTY SetlBasethiefaqueous phase,
meanBr esri@ cBhéﬁ%nt ﬁ‘\%lﬁé?‘?‘ ﬁ?ﬁéfnﬁ’lm RANIRUEATD Setf o oxazqo

due tustsdmmnsbrwltwematdsa&omnamm@rgwgmaéedf)ﬁfﬁ;ﬁ%m %@.@cﬁrally. if the
as 10 acetonitril e,

iR SOt S5 A Syl ol SHFBonet suchas

acetoﬂﬁﬁl%eifh ta*&@to‘?hﬁ%eﬁnlpﬁﬂmb@cﬂﬂQéﬁéﬁa@élblrg’arﬁemeaéedAw separation of
?or exanple, a separation funnel or a

the p:iﬁxseet dhe ﬁ‘rllmsasezansbépcmvetn!@tkw separated hy, using, for example, a
neutrallée th‘? ?zole acid salt to rel ease the
separgdion flane], 2L A7 wever, prior to such neutralization

PTREESSkt SEP in e bﬁod@%gflgl‘t@biee:tr'euze e exazczietacnmealt to release the
aqueous solution containing the oxazole salt

desired axazeles oHQWENET, AHP A SUS wtga?@pm ARP§E$Se g‘gﬂ it 38 preferable to
extra%h'\eegct;(%%%q té@gﬁﬁgobﬁ%lﬁ@ ?gﬁg&ég\félpﬁhtﬁ PHeAbNPe solvents and

vent can be used
one bOnigtdufted théQMIsowennpcﬁberamngrthermuemmemlgtlon containing the

sol ution. The amount of t d th
oxazeletsatcwit asuitagle scg%edﬁ,rga% vgg?% quﬂﬂ%re] ? é)zggrﬁnrﬁ%ﬁhpofnents in the

€ t f otIRARENE /B SR the CRIMABBE S Sexdfactions, for
aque{gﬁgtggygéh nhf éeea‘éﬁ%%rgucs) sol uti oneand wi |l also depend

exanﬁMetdﬁ% puabaut tbfe, ivell aepzotieon thesievetof me%m@qg@mc components

ampunt of sol vent us ractdan
et e B8, e eSE0o0 A GES LY, L RIREAY, B e orazol
desw\éﬂl UGy %tarﬁ PR, Wﬁﬁw‘dﬁj@@\‘ dbiveRt udée f@roéa/c&ﬂéxtrala&m ¢sn be about 10
eferably a solvent that is inmscible with t
percan{tw%;ouslummeabc&ta@@m@cg@my walum§ @ﬁ{hgra(w@pHgﬁglutlon The solvent
usecE oo eS0T SR AT by Y S o m808hts suon as

dlchI'ES‘ch%Hfh%n%f cﬁl@?éf@ﬂﬁsemér auth ¥b Wiethglf ethex anfegdracarbon such as toluene
suitable. The chlorinated sol vents such as cﬂjoro itabl
or oMercaroma@cmﬁé\tqﬁ&n% ratIrg rafRATBES PR Mt e SﬁanQﬁ are suitable.

oe SSISERARY FRE S5y PALEEPOE e oTRRAg Srbetored. The

extrabt@hels YenbPABT cORIRREQL atr ebomaan’dﬂemtsmin;benatureuuhlng any suitable
extraction. Commercially available extr

vesmlmmr@ness;mumng@tb@ltng@gh igharprslower emperatures can be used for
such extraction. Commercially available extraction equipment can also be used for this

part of the process. As described above for the contacting of the aqueous acid solution

with the mixture comprising oxazole, it is desirable to conduct the extraction where there

7
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30 part of the process. As described above for the
contacting of the aqueous acid solution wth the

woRai46E 76 onpri si ng oxazole, it is desirabl e tecTwseean00045
the extraction vvhere there 7 WD 2004/063176

I US29 Q2] HRIt of oxazole and
s il SRR PRI et R S0y vRFachial o
the s@P&nt Gl ﬁﬁ'tM@rdxtna%ﬁdnf @umhﬁtuevate aonhiach caslehachieved by shaking,
Inti mate contact can be achi eved b%/ shaki n

stlrrmgaapwlwooptfmmwgéaw the mhgurng! RecavenbLAng 14 Be08ous phase
conta{rwég nt a{]g)ftﬂtﬂee] oggﬂagusmp&l?esswﬁg%éﬂpt Hngft%h%es%lbemfused for the

ne sinple me ef the sol vent
extradtRAd lsf Agithter &lw&m@@qLm@ussscagtlmratmmmtrig Itﬂtfe satfuebgxazole, the

| ut t | t
e A b Bl RETHEH G i, gt rom

aque %sgsﬂh&e %%Stﬁe §té=a°n l?é %r&gﬁer assiRosspataREE TNd extraction can

ases can there ter easily separated. The
also Bétcraitbeommrbmtecalnsca sentirupUse MEnNEH diséaD i 91 £xample, commercially
conti nuous manner rg& ng, for exanple, comercially

availgRjaiexHBFORRAVIRRIS BN equi prent. 10 After such

e tf{e‘?‘%hbﬁrextl%rctlbﬁ BPifﬁ%t &afddtien ik usedethe hjeeaeieolution containing
ution containing the acid salt of the _oxazole

the at:rdeaaled)fttbe reaatseisolvaatedo rEiraser e¥@saiat e H&?tra%'i?tyls suitably a
neutr(::,xg.gﬂr}gqlfpit t[eq%ltc:tlgz;a;'c nqﬂr)(ﬁgﬁﬁél go%ﬂ%%ﬁ e‘rtnfeﬁ{ly %r@&%ﬂghér%d py contacting

ing
or m&ﬁﬂfﬂ#@ aé@éélué %BILﬁi@ﬁt Sdrithinghd te oxazsle esadtalithva Bbltable base. Any
sui'tabl e base. Any suitable base can be used S

suitabledbase mdrl@&w@d ﬁdﬁhﬁ%lﬁ%'%dﬁﬁipﬂge BP HEHER uwgromde or other

hydrgjfﬁg[%rﬂ)fl de @(g ag{ %Iée(lg{rede?ﬁh ?{\5@ fﬁ@*l e and the like. The

base
amosest baﬁsepwé@ﬁs’lFPefembly’:lﬁmHmOmrhtaUhaV\Mlll releaee\sa@ al substantially all of
substantially a e . salt

t he oxa to
the oxeateffrem the:2M 1. fopp fEemSXaaNe al ny‘%@t?r&%‘y we mean, preferably, at
I t [ d
least’h éer%’g \@el Bt pel &Rt g@ﬁ?%ef%?aﬂl@ Ahbapers6it 08 fWélght percent an

pre east a 98 wei ght percent and nost
mostppreferabhl uit Maslt ahstt Boveighoperseght Aﬁm@étﬂble Ai'@ans can be used to

conae b A S0B8PS 5gBBR° T B can e

adddPSE a&¥NdRE as asfﬁegt RfuiG tSHd g orssalutirat It|cembedaddled by bubbling
e aqueous solution. It can be added by bubbling

or otichwisei sddiaddh hgsea ameega,sStcatr@gquouﬁé;ogﬁ@@oughe aqueous solution

contaging 43 olf AsHsae erble SHuck RaRdeding Hasp tds proferred to

agltﬁé?ﬁ@hﬁl%ré of tRObASE and e ﬁhﬁé@u§s@lﬁt|©ﬂﬂef b&sexﬂme tabml salt to more
aqueous solution of the oxazole acid salt to nor

efficieintly effest the eettsalizatine ofég pPyR7GaECKhsf 1 ﬁ@ea%?sﬁ@ed oxazole. If
the r@agt{qsrglrﬁe&tggz)%e Xgi@?efﬁﬂﬁ'{%d Pe?Peoe tPLE:?%IIjl?lt?% mlxture during the

neutrQIEatibX e, sherdranlyitdea télﬁperramrezwélowrthsttﬁemng point of oxazole, more
preferably to a tenperature below the boilin

preferaihobelowrsbeut B & dpayEyeldhewxazslq frem @ac?\apqostﬁeﬁmg point and
other\r/\]/lse re%ﬁgle %nfyrlgsrgerseﬁ%yaggle' de Fboé\;ddegatﬁ’&\.m and

In a preferred embodiment of this invention, the neutralization step to convert the

oxazole acid salt into oxazole is accomplished by contacting the aqueous solution of the

8



h

10

19
h

I
<

ot herwi se reduce any | osses of oxazole due to

evaporation. 30 In a preferred enbodi nent of this
wOonv®es1on, the neutralization step to convert PCIAIS2004/000045

oxazol e acid salt into oxazole is acconplished by

tact
SRR E SRR A0, S e ki o s s
or otﬁelslaﬂtéﬁ)brcélkalnﬁ earty Mgaexidadh \aatepopﬁeratpm by @dﬁjng”ﬂwe aqueous
solutno% qr;&(l{ga( gmg?rgaplg:ogg?\?atlggf%%%?agtﬁ gtljriggﬁe‘gﬁ Igr(g?/ Lﬁrgféﬁggly contains
sod|u§n ﬁy{ﬁ@oﬁﬁ%f o gtﬁeroétrérﬁ@ HRs8ZR Smtdelnkh%uﬁ‘idl’ér{tyto Reetralize any acid

contains sodi um hydroxi de or other
pres&itiQie b@@@umnmmmsecsm‘ formi tbatacicosalbaf exazoie agrwell as any other

acid, skl aabIC o ANGKETRYI o RIS DD Tather 0 g grfGess stream
contaé}ﬁinpﬁgle $8bidBY R8I BE ea?\‘gr\hatefrCbr@MdOby\ﬂh@rneultﬁahﬂét)bn of the acid

ocess stream ntai ni ng the oxazole as wel |
salt mhawamreeandrmaw tda;at temst Alboittr 0 makal bRCENt pxeess of base over

e 3Gk e e 58S B R, Y SRR pycroie o an

u XE&OWEteRAisbdSR forethB Ginney iy plofeetly SBd:mg'nat the weight
exar@%fg\% ﬂhggom de as an 10 exanpl e,m?uhe gl}rmunt of

wat e
ratio o eddiuion ﬁxodnmmdeetoswatem RBowtr &l de abPyt $8ch MAst pﬁeﬁﬁé’ably about 2:1.
Pref%'abﬂlth gugbgblfaagggza}%% g} Q%r?& c’é#cgg t; %a‘k’)YgEvf rtah%e‘?ﬁ’nﬁ\’é preferably by
mam?élﬁfn%rﬂ‘l'@' MusyiGh @%W fté:hipé&itu&ﬂ Taecengecatede, atorat,*)dample below the

en”perat ure pref er ab mal nt al ni n slurr
boilingwoir nfepxaznie, SlT‘h'éldt @r ARlYuPE, aqwg\gcig\,ﬂ é’e"B‘& Hpre preferably

nt of oxazole, should preferably be
abo%t%@u?qg@& QQ@Q?OW nore preferably 15 about 20C to
abaiér 4Cacilf &t of the amiatotald reﬁctedhevﬂxaaee doi release oxazole, the
reacted with base to rel ease,. Z@%’t t he oxazobﬁao h as
oxazolg Eeigased 5 SeRAUAIRCEHORY BR MINEITRi DA A% Obyn Y BRRIfpMmEans suc
by d} bﬁll?‘il;et dSHFstﬁlllﬁg tr@’o%ﬁﬂ@tdlf&:ﬂ?hﬁoﬂﬂ €Hd Gnixture or any other

‘'oxazol & directly fromthe m xture or
suitaly rr(dafmsrfor selparabhg tlneamazcﬁlerfrmm abituee after redpaization. After the

oxa&%%ééﬁg@@@gaa rr{h%gg ageed ngdlnﬂgg vﬁﬁegrﬁ% Ecj)rr]?‘ngr% suitable drying
ager%ﬂu@ﬂ A i AR r Yot &8 EmHYdr @IS ofl Wlé@Ia@Qe%§t@tﬁdmce the level of

as sodi um or potassi um hydroxi de or nol ecul ar si eves
watéropneeduté:ctrtw(areplel the separaied xazelst CATFSE @nApted, with an amount
separ at.ed zol e, can
sodlggbmfiﬁ%mgigrla)gegfé? ROV &ﬁs? &geofgoaﬁl%(l) FhﬁatB r%gHUé”the amount of

wategrr ﬁféé'eﬂf in Qlﬁér‘d)@zb%d't@% HBsiredendl. oThe \mdaeblaocaseifter such drying
in the oxazole to a desired | evel. The oxazol e

treatthertrbs mrﬂwemr@urrﬁlgdm feeaxareple. Bistiatiamat aﬁmf’rﬁheé@ qyat reduced or
elevg?ed gal)r(% él{% dOé{ag@ H>|%tdh Q% ?%lsgltcﬂtr)%gﬂ%{ éﬁ' c%fnsﬁtavéeéj%ﬁﬂ/ of at least
abo(BO8QleigRbehaattt, mobd rplréfﬁreﬂfly at Idaeaaboutaﬂﬂowelm pmmegiht

ercent, nore preferably at |east about 99
Berﬁa@ht of the pro%ess steps )élescnbed hereinabove car\{\%e practlced in a batch-
type manner, or one or more or all of the steps can be practiced in a continuous manner.
In another embodiment of the process of this invention, the oxazole acid salt is

isolated as a solid before it is treated to form oxazole. The solid oxazole acid salt such

9
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Each of the process steps described herei nabove can be
practiced in a batch- type nmanner, or one or nore or
wabkbo4ok3t7he st eps can be practiced in a conti nBOTAIS2004/000045
manner. A In another enbodi ment of the process of
this inventi ' bSaf izati
as. 1QopramBey g ol Sy FRaF, AR o thal AoheSU 8 rRt@lization be
washeyaaeke ctitHesasé treatst toredDcROM4EDEiBa’6any unwanted components or
PCT/ US2004/ 000045 as, for exanple, an oxazole sulfate

iIMPUAtgS. prior to a treatnent such as neutralization, be

\gﬁﬁ &ﬁ%é?mﬂoﬁgngﬁt 8t e Mvehitibhealiferdd cbﬁﬁ#i@ﬁgobxazo!% such as the

e any unwanted conponents or inpurities. In_
mixturbi sleeotioed rerginatfoveheomnprising icxazole, areitregtasowiii iagi agid, preferably

a strQRnAIc A SRR ONeITBre ) LEP AFOR ST AP, < eNABBIE, to conver

the @La’éfo?é Aoy gweao%%&ggaé!@i hit f Pl BXAPBE Caci@N&alOlis eparatéd from the
e aci ds descri bed herei nabove, to convert the

mixtoeazpleterabtyo Washesk axith eaasutiallgl tsolvene tx depIveadegidual organic
salt is separated. from 1 Xt U refe
comsitb TR SR ibre, B e AR gotvent, and then

conv@ft_@aﬁb‘bxaQQFéI)&r@%}bﬁly By eftiag!thie dxagdlet 4cid dliaittoa suitable base to
elimnate any residual solvent, and then 10 converted

release thratasiredpxeizeteabl he Waz@gdeieqa@edr@rbl;@%pgraé@qi grom the resulting
. | i th itable, b t ' T
mixtgaby e 'oh e ke heRs Brnbds sk S by eI Yy distilation.  The

oxaZoltesé@sratdd 8sh baifurtherelrifiedne or nore sui tabl e nmethods
such as by decantation or distillation. The o

ol
selpamerediaiaih ipethisupiRadirpant of de "I‘Y?rﬁ'ﬁf‘e_oeféféglz'g 'gﬁlated from a
mixtxfglrr g%og{m%g{ﬁ%zﬁe, gﬁg'éfér%@ma' Hﬂxtug%ac?o?\l\ﬁriéili% g%él@;@rtg?rﬂe and more

ure nprisrng oxazol e, pref :
prefévalstyutie etxturéss icompaisatigoikazole earzhdcetunitrileppef destibgd above, and
the m xtures comé)ri si ng oxazol.e and acetonjtri

mosHpeafeiabhy theprPeess AHCAMSTOPPETRY gg%ollehaé'\ gg%tlgs‘grel\g isolated during
the éﬁ{iﬁcﬁd&ﬁne mﬁéﬁfnﬁiﬂleoééztﬂ@e e cABEH OMlrknabBvé SOMRIse Greferably, the

the purification of acetonitrile as those o
mixtdes aseteid ther siixtateocompiisiitg pxazeleagng acetenitriig »angr gomprising low

e B B R ST 0B g i i for o,
the ??oée%%ssﬁé‘é’rﬂs aRAHpristg B@kbRe Bessiddd Gerdly awdvehisdMed during the

or exanple, the process streans conprising oxazole
purifitsioni dfegetmigien above i sol ated during the

hidiod ! ove. 1S ! ; o
5 B PR TR P G g o oo
the §BbRg Hcidd BEsSiveengerafiboveess cohestt kit eastaduone anidopreferably all of

convert at |east some and _{)ref.erabl )1_ all of 25 the
the oxazale @rgserddntthe iixiee ipxisupedisalt iTheaGid capl ke ofger more strong

sl B oS, e oEr SAAERAS, e el nfirobomi s
phodsthdtic acid and the like. Any acid is suitable provided it is a strong enough acid to
protonate at least some and preferably all of the oxazole present and form an acid salt of
the oxazole. Sulfuric acid and hydrochloric acid are preferred acids for this purpose.
Sulfuric acid is most preferred. Preferably the acid has a pKa of less than about 1. More

preferably the pKa is less than 1. The amount of acid used is preferably enough to

10
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phosphoric acid and the Iike. Any acid is suitable
provided it is a strong enough acid to protonate at

woeeasiocsioae and preferably all of the oxazol e pCEISmI04/000045
and forman acid salt of the oxazol e. Sulfurlc acid

convegtlr}?wgg%d Chl%[ﬁrf%fﬁ?g Ie s&.,b&té)rg%mra{lleéjf er ¢ eé%r phd¥eht in the mixture

to thel%o%eétﬁ@ls itt AR a?tﬁdjl@ rBam, ﬂ)rréi@nﬁxﬁlele&ﬁacmimmna@mmme resin, can be
preferably the Ka is |less than 1. The anoun

used asitde said. i By substardislly adrivagnead P e 08AEgB5 Fbect 90 weight
PCT/ US2004/ 00004
percegmggc?rgnpreiqira\g»%apf Ie&s?gﬁgﬁ % %ﬁ‘t' 'geﬂé%ﬁ’é aﬁﬂ%@é@ﬁr‘e@erably at least

esent In

about'@Q‘Wéﬁgﬁwt pStcERE Pebfethingiad leatta smmracmeltrmaﬂgsequal@mt amount of
['e an acidic ion exchange resin ﬁn be  use

acid it Recddo donBr S orarriedpitye SKRZOIE AshAGIt 1 8 ARy 0G4t one mole
of ac:lpgnj.é:mg ocﬁft %oﬁbg%entﬁ’rﬂﬁee |xtu r?h@t?ée?cﬁ%ﬂﬂbr&éactlon with -acid

percen nmost preferably at

may bEaRbtherAUThBSenetightif aﬁotd:\enmc Bheﬂblriae)lcsbotﬁd inearsler 40 maintain
stoichionetrically .equival ent anpunt _of

the teropcrohrorEIPHRE ot Pht e BRaEo! BPferdT dnp eitEfature of the

mlxtugq gé@‘?ﬁ {he‘?‘@%hoﬂ% H‘fP\Ieeam fs Rairfiaingl atPloemefe hanzadcit 50°C, more

emx ure. etreatrrent or reaction with
prefedbiyd at na\telmpeeaiotrd esfrne. matee thara@booh 40°F. exidiehmixiuge comprising

houl d b
e R RO RO 08 16 TR, W AOTRR it o
mnxtu%%%ﬁ{cn{i‘ﬁmgeo%zdlé‘e I pleréivécE el Wik NS talRR macmecmlxtwr'ehcompnsmg

I mal ntai ned at no nore than about 50C, ?
oxachieesﬂcamlyksloythat the tteanzpem to foren b x@zaisracid §ak caﬁdctﬁ CQ!H@ led.

ture.co he
6‘%‘(blynBP%r gf é’ ryﬁ'ﬁ%@ eg gﬁ@fbggﬁgag gvdthhSCI to form the
oxazH‘exédM 8aft OfPAL éh%ﬁnﬂ?(m@tiéswdtile ite poriéf exaimiletom armturhaecompnsmg

acid wth the mXxture conprising oxazole slo ,
oxazolbattheh@xaédet pbna t Bibftdiem S Aeabf eMREHEPSs etS%Eé‘?\d plaereinabove

comé:ﬁogrﬁg{]?c!é(l %giﬁarh sF ﬁ§I o 300 at Hé%ﬂr oEIQ basAtdes ta@esodlum hydroxide,

Oxazol e w to formt
potadBi@aohyiragidé ekt some @thearmydtonms of itise ddisen alklab ctroalkahne earth

meta&g(yglz%yeéeorg,%lzyglth?ﬁ E{q;,%e@ ghgtgoer}ﬁs:%gg &S‘U?I’o@z %é%gﬁf}bf% Jis sodium or
pota?sqgs tw&\d e, &%@PEL&%@% Sﬁl( F},Zéﬂcﬁum' Hydré8aé ed hel dioadt of strong base

one base su di um hydr oxi de, potassium
usedhigdsresereblyoan ansour totﬂemomy@lf oxistbstastiatyhall ¢f Hbe water, if present,

o bk SrEELS s5354B AT TEb s UED SABLUGhA g the N

By :ﬂ]b 2%%@3/%%' Ctﬁefé?@ﬁy I%f(eléééﬁbibbutt% sweighi percent, more
SN The anount of strong base

use
pref@aeryeatabayt abourBfuweighb pemmt/enmmosirpr@t%al@lwﬁt '%@?rtyabout 99 weight

prcEbl b 09 e Bt 55 B0, BB bl o, s oo

in p%HQtSth'éthAH Br aédw@ér fdien. HCRor &amplbst(mmhmefdlallyaldvaﬂm)le sodium

preferably, at |east about 95 wei ght rP rcg)é (2
hydrmmde @Iems ctiehgblisecht The AROoHRAIPa08 Wasd R E@r fxample, about 2.
to agogt jrost, preferably aty | eastorabaet phesetfi9the mixture and about 1 to

about 2 moles of base for each mole of HCN, if present in the mixture. When the

mixture comprises oxazole, acetonitrile and water, the addition of a strong base such as
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percent. Preferably, the base such as sodi um hydroxi de

or potassium hydroxide, is used in pellet, granular
wono@mdsies f orm For exanpl e, conmercial |y avaprPtamiseo04/000045

sodi um hydroxi de pellets can be used. The anmount of

sodm%h@‘égﬁgbﬁé‘ga&pg‘é@@ﬁ )éam @ha?@ﬁiﬁhuger \évgghéi‘egﬁiolﬁ and acetonitrile
are pf@s’éh'ﬂfrfs h%n&bp%?ml\lgaﬂlctmwa%@ efthgttwad p11zisesmo<tur‘easedf\mter and sodium

resent in the mxture, \Wen t
hydromicet areepresept Insthe bx\@idﬂ@seacm%ﬁ?i??ralt'@”aﬂf&hﬁé{pé’rer H‘rﬁée from the

ition of a n S 7
o R A TR g ey AR AR50y of e
and H@NafdrV@(d@ﬁﬁéenmhmbwmamwt&weuyhe parrtefrﬂmtehlprefarably no more
are present in the upper organ ase of t t
than phasb2niRiant @ereRT VIRl 28A bR O, o yOPs e Hpgut 200 ppm. by
welglﬁpg-@.ﬁ\rl] Egt;?gférggﬂ\ﬁ n@PAGE thgﬁeaﬁcﬁﬂamﬁ b efc heThe upper phase

romthe | ower ase provides for
contammg Wxazekepreferaigdy aktar sbpamunnafram fiioe bage] earep@tlgnally be distilled

ot i i 58 Y Rt I8 e o

Rrighrsrabled tBAnERf&InttAdMmixture below the
Comp\@kﬂb)é%ﬂg%ﬂq é@t%\l\lgl I—|Clﬁ%rmr e preferably no
bomnrgofeen;ﬁehaturammxalz@me pfpmemamma'hét aptparrpq!sﬁtalg@ of’'no more than about

b o]
30°C; Reeaibly Seant B0 BT yOke ol bieteBREAbR 760 BBl 20°c. s
prefe%ﬂ@%@?ﬁélhfalr?fhé §ﬁ5ﬁ§6a§é¢ﬁ>§§ﬁl@c’c PR iting rmht@rébemmfsmg oxazole for

contacting the mxture ri sing oxazole with a
mor&sﬂhraorr@ hasre fcprtexaem;pieéﬁéﬂb@@t 4t abevit 20 Rowise mAretRigterably for about
Iowzbme b0| ling tenperature of oxazole, for
10t° Sa tenperature of no nore than about 30C
prigf&aaplty aeBRYtn Js@bts@q@@ﬂ%ep’ﬂ?éhomtﬁpspo’effm ablig oxazole acid salt
about 10 to about 20C. It is preferable.to i nt ai
aftert re@cgonowghba@é ik FHexde ﬁﬁ%lﬁt M‘@ %aﬂf’lhfr’% %&P‘Pm% stirring or

transfer? éS tﬁ% o?(Eé?)lgDe[c?d LA RoRNoRE V{assél & a%?QFﬂ%@ té Qhoﬁ**é@ Uﬁ is preferable

hOUTS nore pre erab or about
to lnbmd@b@lquaﬂﬂtWOUselvehn alomgiewith dhascs«agblel ac@uwtqudrm solvent can be

separation steps of the SO|I salt, . afte
addec BeT 6 GHAHE 61 SEbssAden] o e Seei T OF RGN irpaed with the

mlxtu%rttoeiié%pﬂh% s°6ll'drédzlagsa‘{3trof 6%3’%‘6@ emhenddif d@@@@'aﬁlyaé?ulféble solvent

rom one vessel or apparatus to another IS
but pneeefrabrgbdame thad daoes! nefeapprgaiahty digselve dog \%ﬁ?OIQI @@1@ salt. Preferably

the %Qm%ra} I:%?(Plgqx %?%Sgﬁiglréj@slgls%gvgggse aﬁ@{g a%ncglcﬁﬁzorpl?ﬂ%% ecrhéoroform an

ethe?h%ugﬁ dsi §|eir?y¢0é%rwé hyldrGcarbbit Sich tas fteru?éntehe)r other aromatic
acid salt of oxazol’e. The sol vent can be any

hydrsuanb@bl easolixtere ofbenpardserciblay rature haf '@i@é’@%t and acetonitrile.
rec. Iydssov t he d I
Acem ”@o‘?&gﬁtpr? rréarg] ye%fpﬁ@?&%ﬁp@&ésoﬂ'ﬁgn ngoguc{f&ﬂ%ﬁ(t if used, is
preféir‘a‘BW Qﬁ FBsRRIchcib Ot 86 oRdizol€tshitlis ndteforasthan about 30 weight
ether, a hydrocarbon such as tol uene or other

percanbn’ahedesultmg mixture of oxazole acid salt and solvent.

After reaction to form the acid salt of oxazole, the acid salt is separated from the
remaining components. The separation can be accomplished by any suitable means
such as by atmospheric or vacuum assisted filtration, centrifugation and the like.
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25 hydrocarbon, a m xture of pentanes or a m xture of
hexanes, and acetonitrile. Acetonitrile is the
wonefsmesied sol vent for this purpose. The anmounPCofUS2004/000045
solvent, if used, is preferably an anount such that
a Qvashed w r
e g5 BB ol DS BRAE LB APeAN Euashed with one o
moreasoldess! stucmnds 0 \sselvtentsﬁﬁemrlbeeiaheﬂemabtwefbx ot R¥am@iel contacting

the oaZelerREIhE A BHBBIGHES! I SCELe oA gHnE Jre BREt m the oxazole
acid @? hdrsg%qm?% ARdatioH! 5@ asfRROEM B88istedstillytion, or centrifugation,

eric or vacuum assisted filtrati on,
and ttlentdrymggaelmaazaiedamdl@alt itk cemove ang residyabedlve. If the oxazole acid

PCT/ US2004/ 000045 . Ei l f
o EE P, LG, R SVt o o
temp'é‘?étﬁré Cﬁu\éﬁrﬁssatsé‘ fdmperatie bW end pollipgdimest oxazole, for example, at

her el nabove by, for exanple, contacting the oxazol e o
a terapématral of m mhoreHbas ALRLKBOPG mx@cprsﬁergfélpsa}cam%@ thae about 20°C.

sol ent fr.o xa
The f"ﬁ g PBﬂS{nSWEﬁ tﬁg éﬁi%g}n%gsag}y:%\& Pt?éldt rg%n%?%lp%nents from the
oxazZeRNhEidf sHIat e, sdivermtdiol hesshiliy icag Hehanpsaitable saivent but preferably
salt to renove an%’yr esi dual solvent. |f the ox

one thsitdloesanat arprepighlvrisialve e graaple, adiq spl; d’éﬁ%’%"ﬁ’%he solvent for
| t
waslfgﬁ,be%)ﬁ% l?l? éﬁ&éeu gg@ saottl\;%t%!\@ﬁg}g:ég cﬁ{?rgekdrﬁ&hanﬁ chloroform, an ether,

suchbas digiaylpsthet, ahydrogadian sticit asstalmehe, oradthemaromatic hydrocarbon, a
tenperature of no npre th about 301C,

m'Xt‘#ﬁeenEér%]t?n% QroR TV SHNRXEREE, Cﬁt&@ﬁr'ﬁg Acetonitrile s the

alp fily & Iféh db heating th

A1, AT o comaniny Seami ty rean e

oxazfodnf avmisﬁalhgt (aanelbeamdytempetrablre apol preferablyt atpre@h@edmryassure For

one that does no rec ably dissglve.the ax
exargpqedamPer et o BB S8 AU BORey TG RENI e bl Amospheri
or pt%rf?r%kﬁa%gwé& PRSP O SHEMPRS athreBb Kreodeaane25 mmHg or below.
chloroform an ether, such as diethyl ether, a

The kiyyino can thencanstistess for abauhé tepbetthahosrs mati c

hygﬁ%gg&;@g@ogc@'ﬁoﬁw Qﬁql%aﬁﬁﬂ{; %ﬁg%rﬁl 1 ;% 156%88 oxazole salt is

treaﬂ%%%ﬁﬁ%é‘ﬂé@r@ﬁ 6>€Hzoté1l Pr@f’éfeﬂﬂﬁelt iDnyitngizes with a base to release
conveni ent 0Xft:ac:c:orrp i shed by heating the oxazole %

the dlgbitredtoxaz evéﬂédsqltabﬂférbﬁsﬁr éaan*ae preede gHBN yag sodium hydrox1de

por S FGROEREH BudHory TRl BGETP RIS, Ml ammonium

hyd@ikides ahertael fkea Pr@tﬂ&teb@' meemsle ds pgatassimnpt sodium hydrox1de Most
pressure of about 25 or below. The dryin

prefesabiyt iegodigm Bydgxide. tT He ek ntof mﬁﬁesysegds/qr@%(atﬂy an amount that
will eﬁ?%geatah%q A ‘a'ulg%ﬂ'of%g%&&go fﬂoFH ﬁ?ng%lt fd“ﬁ)rgp{Héjfree oxazole.

oxazole sa orm esire
By subataitinly Rveeheseab pyeferdbly satnieastr aboutedd weight pebeesd, trm)re preferably

rel ease the desired oxazol e. i tabl] e base ¢
at Ia @be ik AE AXCIGBPHIRER ok Tas! PIOJBRARbL AL PRy APGH! o Wiiant percent

In trg%qm%lftu%m%%h d8e0f tRANs Sk BkhzAE Qtj:lgaédltr,‘eenﬁ@Fte\'% Fet&t solid or as a

solution in water, can be added to the base, preferably where the base is dissolved in
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hydroxi de and the like. Preferably the base is

pot assi um or sodi um hydroxi de. Mst 25 preferably it
woO0emdszen hydr oxi de. The anount of base used PET/US2004/000045

preferably an amount that wll release all or

water, hg\ft ?@él'v% ;%‘J?%Ae SE %ﬁg@@@? e\fégeofﬁﬁ e §@éiéd t@ tO5Bld oxazole

acid 1€ f@bébdy astar] @@%o@bmmtlcﬂﬁomegmd palt oént(azcmar e
preferably” at |east about 98 wei ght percent

nd
pifetheraxsizpleagcidesalt isaagslad 89 apeaqiiroUsSIALRN to fhe P?ﬁ% 'the amount
eutral izat] h 0X
or walStheed SEPLYRED) BBt 8 ARl nS P BBt 8Ly csiment e
basecé’unclbﬁs agermn hgdtd%ﬁé)q&éfer@h)@fue raatdlmoumene@utrbd tbaeeltnajaze the acid
dissolved in 13 WO 2004/ 063176 PCT/ US2004/ 000045 i
salt ofapaazoley sadlk. faf i @NPleq Abdeashp HOLHIQMERIraly sauh@lent amoun
| id salt of
sl BEa s LB HBROI pebgoel e The o sato
the o&éﬁtz|e||§d|slsbl\1teldenca(ar|zml'rmnaambwm0f waéerada@ﬁera@lyarhhe amount of water

aqueous sol ution to the base
used R 8Ol s EisePRPY Vet Hooccam Hhvant st oL e Bl ghould be no
mor: H@ﬁ SHhRdy les IdtQvater PRSP fnoleUsthesasi@ Haltf oxazole. If too much
h oxide, preferably in an anount required to

watenesuused it e posmiblacthat atier thefnestealizations Eactionde copuasitiee acid salt of

st a stpichionet t
ovargle SR HeR0E. o RERTTRIAT 3t e SALLIPL FRRsBTRY g hase containing
oxaz@les\ﬁlﬂ’I' Nt ddedr bRSRevEnat idadediradle fopkuch Besaparaiidretd sccur so that the
di ssolved in a m ni num anount of water. Preferably

oxazofeecanmberaepefatadifeam the agueeys pbase cRetainiBg ShebRsk. Jine amount of
th to, @b ol |
et 5 TS, S5k T R E PR RS Buater s

to digsdide FR badé sa¥BZB! Sdilrh Hyaeoxive lshowkt lse ahsarusent that peovides for a
possible that after the neutralization reaction,to

separativreof the seadtinn SAKIUrgfintootwe BN8seS 7 SIUSRYS (Hr@se containing the
base AR ﬁ{e’ %Qltoforﬁ]teﬁ GBH ?Wﬁepﬂéﬁ%lfzﬁlﬂ%t&etr@%ﬁi salt of oxazole (for

contal ni ng oXxazo occur However it is
exargplel saile sfubﬁates mnascxbmrrmdronde ds tieedrto sonvadtthe Isalfuric acid salt

ot ST
phascag mé)(é n%}ﬁg?é BRasGiEd ﬁsaHen%nQd%@klé ﬁ‘i’é’f’ﬁbﬂﬁécé!stahy td8dd the acid salt

wat er used to dissolve the base such as
of oxantileito thalbase de arhagleolresalatiampeweyearait l?)rpcﬁﬁfled@éeft@rdo so rather

a eparation qQf .the resulting m xture into two

tha”rﬁfgi 30@1 ngfﬂwgglé e TN ng the base and the
SaNtefrfé"tlUE@ Cde' B%fb%lf‘ethbr Bhé& apretBrably talmeaqaeokj§&btutlon of the
of oxazol e (for exanpl'e sodi um sul fate when sod

baséyidrtbg iameourys @@@dnb@d ebave cantifeadded tn AB agtiequs eﬂoiu"@@ of the acid
salt Qgpoxa ol eﬁbﬁ%’gﬁﬂi §ﬁosaait 6’?’%)4&128% t@rﬁ’ eOBQﬂole"a'A%rdescnbed above, it

n organi c ase cont al

is p@Fé‘f%‘B!eeto 0Se %ErWimﬁﬂLﬁﬁi aftte of lv&atéﬁné@éss@eycesstaatyaﬁer the reaction to
dd the acid salt of oxazole to the base as an

conwﬂﬁwscld slalitafexazplevieviers, oxazdle thetsr israaphase serryatien as described
above ferabqy %dadrhggntsoqlvx'/aqep 48&? %o‘\a‘ Hoth Mbed@%fﬁ%ﬁ P Ebase and the

acid salt of the oxazole should be no more than about 10 moles of water per mole of the

acid salt of oxazole.
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Al ternatively, and preferably, the base, preferably an
aqueous solution of the 25 base, in the anmounts

wdesooched above can be added to an aqueous soPQTiIUSZN04/000045
of the acid salt of oxazole to convert the acid salt
of oxazole to free oxazole e, | [ th
pPar@gabie rgactggb?% ‘Fﬁweﬁtumearﬁ)c tS%j) %?8\%%%3@%8 gkazole, the

tempér%tﬁn%a&f tﬁEttSan%PﬁuF@éﬁéulg hel ﬁlalrﬁém‘éﬁrﬁelcbdvehe@odn@ad)dimt of oxazole.
oxazol € to free oxazole, there is a

Prefewtmw thiei tem;ma’tdea; showdde mauu@meﬁraém@rragla/thatnr@wn@

wat er

NI TR TR R M e

elQs MR Ssrafdd Wadial tReT resaltiigofmixtige. aciTbesakpamtion can be
free %)2%%%\ .814 % 2004/ 063176 PCT/ U82004/ 00004

( _puring
accompdaslnembvlaﬂv suitaldeveeans Rechep fleggniation %&g%ﬁ%ﬂ% For example.
free ox oI e i
e eSSBSk B BT i e R BRE Pt nospherc prossure
or at @XFreé8sgre ad?f\@f@rwbw atiioepherip presisure thamtidsmbed above, there is a
mai nt ai ned at no nore than about 501C. Afte{ t he it formed b
separatacnhm esmtainpgefazolnpRd grPhpss antalingwates A thg salt formed by

the r?z?%tmn( {zlfet% \?lftﬁ e a'él?:est.al?of Bgﬁg@é(as%&'hepiia%es@d?ﬁéﬁr%doxazole can be

separ ati on can
sepaf&tedNMpbims thed ph)asart;omanntr@ommehyl,sfmuekampledeﬂmmtmh or using a
or distillation. For exa the fr

sepagatery furaeldi necbhgse Fom SheS ieraibecat BrdiSgReor B further by

othela{) 1%5' rfiefoBs S Wrior t8 rsu%h o@stméﬁéﬁ BF Bt P Rifieati®e] tAw oxazole can
eric pressure. , descri bed above, there is

be teeateepwruata lpmsaas@ucbnaal mmgmomdmw@ngo@ssmehydrOXIde or other
ter a d the s

hydrgggt@?cl?fgépngp(\g@gggrva K3|ing ga tgggﬁgﬁ%?g 63721 F%a er |{1 present. The

amoB SRR Q%Lﬂé%oér?aﬁ@ﬂmbmatwwwmbw all rcmmubb@ntlally all of the
ase containing water by, for exanple, decantation

watemsf pgesaent i e axarglef URFRIETabihthephase iz Bhikg Ay of a pellet or other
azo can b I p

oreriF BB BeT Al i Pt B 4Pt sodLPEr potassim

hydr@kﬂ@r dlietd b€ préfemedtibe tiix puopesec aBy élﬂ)sttarﬁaillngwnndzara preferably,

base such as sodi um hydr oxi de, tas ng RE i de or
that do@ aesuling yaxeaeied eoRRingnna | Rals ol Refgent water, more

pref%rgi)g) 3§ gzcgretstﬂoﬁ Faggéﬁ \Wélgﬁt’ pérke \ﬁéfé?t Th@@xaz@!@h‘@éte@{f with base in

e an anount that wl renmove all or

this sheYsrieanddrabé ydistilledodt atlmmospmrlerprefssweesreat aipressere above or below
oxazol e. Preferably m,of a

b .
atmcp_,@heétc @EGSétJfﬁ.}r nga( gfﬁyfgt,eag%rb:me reafedgmgrar}%ﬁs(q (S,H‘F'%\taes sodium or

f AN oPSkaksd BBHth metal to remove
pOtaﬁgr ?Qe pe gtbs%ér )a?%‘r%red for th (I)S pur pose.

B
or rédlh:éttaetarad)lhm orwanyem,er tratfreaynbeypregenttindine oxazole. The oxazole can
resul ting oxaz contai ns no nDr t han
i emteq‘imt@r Pt PE5N s, 1r GratS WA D EhaogBul SEles. Oxazole
pro 6 HeaHnereRY ha\Té‘% BuAEObfeat IcRat adowt BB Wegat ipdrcent, more
|s rranner can be distilled at atnospheric pressure
preferatily atigaseabountedhwveight perdsasitow
The following examples describe certain embodiments of the above-described

invention but are not to be construed as limiting in any way the scope thereof.
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at nospheric pressure. The distillate can be treated

W th a base such as sodium or potassi um hydroxi de or
wobtbmrockydr oxi de of an al kal i ne or al kal i ne eaPpPtCi/us®i0al00045

to renmove 25 or reduce the anpunt of any water that

may be present in the pxazole. The oxazole can also
be treated with other ‘a‘g'e'n@g'to renove water such as

Exanmmédcul ar sieves. Oxazole produced in this manner can

DS AR ) b €35t e BB RSVEG pespm racoe
1.67 ;vgégg@t‘_ﬂ'geﬁbeﬁl‘ aEhes goReght RRregitt whtereMRoRkgRN peraEnt tattylonitrile, 1

escribed 30 invention but are not to be
weiglbpstaene dnetbahohiaridntie halange waoeteniile doge28@ anletiundl gottom flask

2004/ 063176, RCT/ US2004/ 00004 I 1
was %gdggmgpgﬁe ?@pgr r. gé%é] @Ogefsgaérﬁﬁ%ﬁgrag%jnﬁoseg@ %@dllTWO layers
form&@i 9ithe PG ESBUs PREOMMich kohtaied ghtogyer sfette Idkbizolé6as oxazolium
wei ght percent water, 12 weight percent acrylonitri

ea
hydragers sulbatghwasefeeanteddtenaribe, oraanict Ryehal lAgcaqueous Iayef was then

o e UL P Sl BB aphcpagesdisin o 12
sepafatohpfunpiedtici d. Two | ayers formed. The aqueous |ayer,

whi ch contai ned > 99% of the oxazol e q{i\(ie(gxazolj um -l
hyfteigihie exiraction, thasaqHacsst layer Mas & rdé%?ﬁ"'@el fayarmechamcal y

. h t Xt I j it h
sirel BT 12400} T I8 SOMOR I ZE R bl ool 2 ¢80 T layers
formé@5thed uppkd Iswpanad arostll xaedle, Aht ¢he Idweerdryenceriteimed aqueous and
_the .aqueous | er added dropw se t0 hani cal.l
soic SRR e i e S S ARELES: RTINS e orazole
9.94}@?, WaLOlREd lﬁs HACrradion HRYIBRS behREER @80 LITacgpp@is distillate, which

ayer was nostly oxazole, and the |ower layer .
contgiopti & weighhgeewan water, wasl then sticred withull 0sgre of NaOH for one hour and

oer SSIGE S BB B B L3 g & Wi v
oxaZdest 1 lo6l n@idift perenbBicetohlifie, ThRswaighti pératet mdthalol, 0.24 weight

cont ai ned wel ght percent water, was then stirred
percant Hichlgomethate, O bt weightheeiceahwatemamas collected. The overall

. dedisti]l g Eh/efraction boiling from69 - 70 C, 7.0
yield ?efd o%%gle W \/\%'6
gr. .4

i"gHt percent oxazole, 1.06 weight percent
Exa@pri@nitrile, 0.2 weight percent nethanol, 0.24 weight

ercent dich| oronet hane, and 0.11 wei ght percent.
365@@- oha BEIYre AT ASOREd éamplezb%wse&aaraﬁgdsa@zaﬂ&o ml, three

neoh oI TRER 160 it ks B 1A CSRETAGE Cbenser. s
dispersion tube, glass stopper, and magnetic stirring bar. A drying tube charged with a
solid desiccant was connected to the condenser; the drying tube served as a vent. The
condenser was cooled to -78°C with a mixture of dry ice and acetone. The gas
dispersion tube was connected to a lecture bottle of HCI gas with a length of polyvinyl
chloride tubing. The flow of HCI gas from the lecture bottle was adjusted with a manual
control valve. The flask was immersed into an ice bath. After the mixture cooled to 0°C,
5.33 gr. of HCI gas (0.146 moles) was bubbled into it. The mixture immediately

separated into two layers.
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neck, round bottom flask. The flask was equi pped with

a col d-finger condenser, gas dispersion tube, glass
webtoepmesi’cand magnetic stirring bar. A drying Pabais2004/000045

charged with a 25 solid desiccant was connected to the

co n h r g S vent
ﬂg n%c&eo\kxé '%X% olwe %ﬁ?r%@e f‘r\éﬁﬂ tlie rﬁ?%rﬁl?elaxgpg}en extracted three
tlmeén)dltﬁiCI@t eN@orfidies ghdichibrapstivar in abeo Woassemra&ﬂyefdnh@l After the
a lecture bottle of I—|C|®‘§4¢s with a |l ength of pol yvinyl

extragiions ,ﬂ@agm@lay@ﬁ@/qﬂ s digpwiggido ﬁrrgﬁphwcglg/cg’w%d slurry of 17
ar. #?ﬂgé{gﬁmg@@@%glﬁg ) 8 glh & \H%lr‘ac!oohéif)% [@bcVatys: Ia}/r@t:%eformed, the

S|mTerse an |1 ce bat er the mx
upp&otdyed was GhostBO o&aBBIegrandothd-l(l‘d)wglaSta)(éTr d@ilr&ameldea)qumss and solid

bubbl ed intg it. m xture inmrediately  separat
oy Shickige! aies MG eah OIS B8 S6eptsT/ (RBB6HPuDtas4 60 ar., was

colle 294K WSicli %L SRSy SERRIA Gb f‘?g‘@t I‘m@&@ﬂf‘ét% Y& contained 6

en extracte ree- times wih portions o
welgihtqtdroemtnwatexnmamtlwrﬁtstlrrbdswmar‘aﬂogry o‘fLNa@H foxf oee hour and then

redqtgleg ﬁé}'ené%tltog‘nlp? lé]ge frl%?v}egg |S‘7L§Jr ﬁy%cﬁ 8’%?9@ :\]lNee(iI C%rqé\{éﬁteoxazole 1.06
Welgfhg Hercam! Qéétdn"ln% 9'0 2 Of/v @gerpe%te%étﬁaﬂglc 0P weight percent

ers forned er was nmost|y oxazol e,
d:chmqmmneomd DaMeWedgiﬁtmrﬁ@dt watesh veasaadlieatedd The overall yield of
69|um§;"élor|de The m xture was distilled directly.
oxazqle WaS /ol e, 4.60 gr., was collected as the

Exaﬁ{?@gl on distilling between 68 - 71C. This di sti I | at e,
contained 6 weight percent water, was th

st Armbduig t (12 @r-Jgeontaing G4 welgh mereriiroxazela. r?eﬁ6 weight percent
t
HCN e%s\géighm&er%ﬁp%gégn @Xtﬁg'()#)%[ggié 0%5@1@%\%%(? 8&:? s $tifred with 20 gr.

sodipeTr hysdmxaieepejms farlane Ro@r ateioght tepaperature et 2a@80Iml three neck flask

with%egzrég gn { rer\(,:é'g} dl i leg&%geﬁ%g?wgé@g%]rg fgyré%gvﬁip%]\t/vas converted
to NREROChRY BG4 lrﬁéaﬂ??el %ﬁeﬁa%ézlﬁ ga)@rl?argf the upper organic layer

contal ni ng 32 wei ght 'percent 86 wei ght
confagreskletss thdn HONeight pescestit water.c eiite owgtamic mérw&s decanted from the

aquRGs G as b ety 8 SHRSHobESE o MPTteb e cioai faver distied
betv@eé&ﬁéom ah8reeCn@ek habiark comdd%namn@ﬂ:mwe%\l ﬁérbérﬁteéxazme and the

and two rubber septa. Two | ayers forned
balaneavagateritriie.o Gempeniradedsuifude @¢id (Rb5tgre wamdded dropwise to the

distiﬂ%@e%*ﬁa%ﬁ%er sgﬁﬁ %qﬁcgptﬁ%%%a%ﬂnﬁsg g?’tgénwgﬁn%?'ggcehamcal stirrer,

additien fdeaentad  fiesn éthk tRforfiUe @eptlry eTheafeinpsbratirk! Fdhe contents of
at anbi ent ressure. Most of the organic | ayer

the iagt WRF gopinigénsahbeveeany oz 2R ﬁialang e @ddﬁ@@. ysiighan ice bath.
Oxa%le4§uMﬁbgaﬁecﬁﬁ{a‘f@dﬂm%@cﬁ&eﬁ/ ggdlttvpaes formed. After acid addition was

complete, the supernatant acetonitrile was removed by aspiration through the filter stick
while dry air was added through the flask. The oxazole sulfate was washed with five
portions of diethyl ether and each portion of the ether was removed by aspiration
through the filterstick. Residual ether was removed on a rotary evaporator. The yield of

oxazole sulfate was 96%.
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bal ance acetonitrile. Concentrated sulfuric acid (51.5
gr.) was added dropwise to the distillate with
wehbimeeirts stirring in a three neck flask fittedTwistdw4a00045
mechani cal stirrer, addi tion funnel, and a filter
St %{}ﬁ%eéé@é’dﬁw 8hallhdrtions to a vigorously
cg—h%e tJH g#,g%ﬁ}% \r/':l/gastérml nt al ned at bgjt%vveen 5C J y
stirre@RIADG oft0.Bgrt b‘ésamidm hynirousienlg 76314|gi’e0t>watﬁr in a three neck flask
Oxazol e sul fate precipitat i, mredi as it. S
ftted [l MAPEH Clo Pl Sl dNRo S dempgtie s pidintied betow 20°C
n fo?)ﬁ d2418a OfNet hHdiBoMasH 6@2@\@@uh&teawasr@dm Rte. Two layers
Stlrnrﬁg\%{sﬁ e filter stick while dry air was adde g
formetdar augmppee layarskas mberly)pambéaéculﬁfaitdethﬁaIS)Nﬁaé%@j gant@ined nearly

pure it PSR e Bl o e RO SCE BRI B Ol was

colledtby IR ik f?‘éfetloﬁeélbfmﬁé b@f\b@én BB ERd Tal distikkdter which contained
evaporator. The yield of oxazole sulfate was 96% 17

8.8 wmmqmameatswat&ermas sﬂze@wtbo@&gr Thsodiyra ydpxide fipi pae hour and

s GE e MU B RN PG BPEHIRRR B8 Bz an e

32 gmyd}ra)y,bq;eoﬂgg%s 4 gr. of water in a three neck flask
fitted wwth a mechanical stirrer while the tenperature

Examiple 4mai nt ai ned bel ow 200C. Stirring was stopped after
t f | 1eTW® .0 weight percent
§ e (B85 Ll PHATR g i EWRINMDSFEIR, Pletolel 10.0 weight p

wateD>Qi80/l/@gaP;fiertcba:tj hmbah racblagdr wetr?hit apxer(eﬂhtrmtcbqed q;)ﬁ)@ia(? weight percent
um sul fate deca rate, The m xt.ur i i e

HONGch 4814, Wolgh P61 S S U oo RS P e Wi FT S| bl midle) NaOH for
1 hogl1 st 'récgmggngﬁtréﬁ?@ iP8 amtkrthfec-hBEI fidsR ittt akith aWheeRanical stirrer

cont al ne wel ght percent water was stirred with
and thedmpmetef. Jodi layety froaddand dhe organierhasadSample A, 1891 g) was

redistilled. The fracti r 9
sepaé%tﬁpelaf dgcaatagjon ai agﬂ@zﬁqgﬁé%gl)loqgg g éo%tglggd%(sazole on this
stepWa%'%%f 89% Exanple 4 A mxture (2431 gr. )

containing 34.4 wei ght percent oxazole, 19.0 wei ght

percent water, 2.8 weight paplednt net hanol 0.4

wei ght percent aceton percent HCN and
43. 4 wei ght percent agg[@ 8 Pe V\g{gtogtl rred with 411

gr. (:L@&nmegﬁt NaOH for 13 Wtieur at room tenperature
in a S liter three-neck fl i ani cal
sti rrelMetBﬁGO*t her nomet er. Two4| ayers fornmed and the

or gani aq;éuaac (SampteA—1 xq;?g) Was —Sseparated by

decant cﬁnand anal yzed (Tabl'e I). Yield of contained
oxazollea@odiftie sStep was 968 4Table | 20 Sanpl el A
Conposi tion

Water 1.3

Oxazole 42.4

The organic layer (1891 gr., containing 42.4 weight percent oxazole (802 gr., 11.6 mole)

was blaced in a 5-liter three-neck flask fitted with a mechanical stirrer, thermometer and

an addition funnel containing concentrated sulfuric acid (96.7%). The solution was

cooled to 10° C using an external ice bath and the sulfuric acid (641 ml, 1179 gr. 11.6

mole) was added dropwise maintaining the temperature of the reaction mixture below
18



10

15

[0S
th

Conmponent W. % Methanol 2.4 Acetone 0.5

Acetonitrile 53.4 Water 1.3 Oxazole 42.4 The organic
woOayaroc§izt891 gr., containing 42.4 wei ght per ceRCT/US2004/000045

oxazole (802 gr., 11.6 nole) was placed in a 5-liter

o B8 o Y Bt S rcit
:mme8%@§1§gﬁﬁcﬁ$ addiioh of trfe aaifgrid 38id7%hd theembalinet beoarmsqwte viscous

to 10 C using an external ice bath and the 10°C
toward uthieulater aartdof(3\@1r¢ﬁct|om17§hgrsuspfnglo%wg@ cégolg\gsto using an

exterrﬂ%a&gl kg%t nﬂ)‘? ! nfh%' gb@gn%%i O%Teatsﬁffgteofn tRetonitrile) and the
super’?lgdﬁtj%@%é%ﬂq;?&]eﬁ@&rdrﬁww usidgiat filter stickn W@ert&tidhtOL@h a rubber

A whit lid I |.fate t t
AL S ot | snccol S12Lah 8] By, 500 m an
the e Xtr%rgﬁoct | o@ﬁﬁquétffﬁe}”sﬁE@usl' he! QYR Wa’s rtﬁaﬂs‘?ér?éd I@@'Téuroﬂ -liter flasks

he“suspensi on was cooled to 10C using

and dtiéd @ingrotaty evapdratdy a(tt6®° Cednder fuhayaselimior iit5/hegrs. Total yield of
oxazol e sulfate in ace trile) and the 5 supernatant

dried sxganiecs Wi Biaent a1 r@n@&e@ using a filter stick in

I B60 4 enole) wat
S ERHE 2 R iy b gy s B o ol vater

)
in a aditer, thveecendwk flaghrfitted with magmesbanicat stirret, |tbﬁrmqm§ter and addition

funné?]? !'Igge ggfq@%?@ggf{pr zq%&% 1@? ruslqé gbe%dufe r{%z lrfét? bﬁfﬁj and a solution of
oxaz¥|@°§f‘!{:|t'1‘5‘t ?92@5?;#7 moTé’)t lﬂlwé{tbﬁkmmér 214 erioly avay added dropwise,

10 Sodi um hydr oxi de_(
mamgmmngotifﬁe rrtﬂmpem.yedm%@&/vé@‘@n 350 wWhite (spdd (Nﬁlz%cg preCIpltated

B e

unn

stopﬂ—&feaﬁ@w&'IéVérM@rn‘iétDlnetﬁetf@s&Qélcumrlaagsamuemt:eﬂaWr dootaining Na,SO4
and a 'sol ution of oxazolotj qurfate %6 4% ted directly (68

and 5n :gzmbﬁﬂ ¥panie lageesontaming pxaz 8). 4 lﬁ%py)( wasdisfiled directly (68 -

90°C€m$ %goicg %g?%\é@%%tgga%&rép‘@?§ dJBﬁeé’s.ehdl)’rﬂ ?@ﬁz gr A containing 91

precipitated 15 imedi ately upon
weightl pickder ¢xeniond (a0ldi%s icvganicnmpuaitieabant 4.\geigbuiperdent water (92%

Stirring was sto g_aand two |layers forned in the
yieldrhaser Q%C@'Eﬂaﬁlqde% eous | ayer containing Na2SO4

angh afte 369%% (?Ogﬁf%lnénc 4 8¥%RbleC eaﬁt%'irﬂh@g \ﬁé@hpbéboenTh%ter) was stirred

mxture ed directly (68 0C) to affo
with Blmegm(((a75lm9mm0lazfebﬁl5dwreai ractfbﬂemneéggﬂﬁ Juvcala(ygwformed and

e Sl SR L Syl B T RGaERER o B8Pt o ovae

containing 1.1 weight percent water (organic impurities <0.1 weight percent). Yield of
oxazole from this step was 98%. Yield of oxazole starting from the original mixture was
84%.
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20 yield based on contai ned oxazole). |npure oxazole

(372 gr., 4.9 nole, containing 9 weight percent water)
woaesndgisrsed with 30 gr. (0.75 nole) NaCH f or POTAShmW000045

at roomtenperature. Two |ayers fornmed and the

orgafhg dedasised dingenliomahabwhiehas emiragddecant ation

and isolated to afford oxazole contai ni ng 1.1 weight

pet.centAvmieesss B daairecprygiireft Pxazolefrompa; htture comprising oxazole

ercen s step was 98%
and %P&"b#reglﬂé%o(ﬁ'g% Zéqrﬁ %tgr%gﬁﬁgs&:a'gi nal m xture
was S%nté&lﬁg}tﬁ’@@ﬂkﬂﬁal\mh P4V /ddu2004/ S8)010ekd cobgrisiegy an acid to
descri bed the invention, that which is clained

s:. 1. .
A gnyesisat least 2 meriit 8l e, oxtzalk iis1ae PXasAl %aﬁfdx'ﬁ%# and to dissolve
Cogmééé' goﬁl’éﬂztﬂé @xa2de R9¢ sak lﬁfeptﬁ%%ﬂééué’%l%ﬂbﬁ
nmponent S  conpri si ng: contactin ture
aqueompacétmtg the agueouss solgtian cmmphsirtg tie dmsoled cza)tazole acid salt
| east a port| on of the oxazole into an oxazole acid
safr‘?mathﬁ nitWiPssol ve at |east a portion the oxazol e

aci d
sc@nttac‘[tl?lpothé Mﬂ%%utﬁﬁi}ﬁﬁ%r?ésbé)ﬂ?ﬁw Aithng btaES to neutralize at

agqueous so I on nprising t ved oxazol e acid
saleast & portianhef thex:txazel;e amdsalito fan tedeaspgeoxarzole; and

solution after sleﬁa?O ﬁ S’ftE Iasetonutralize at

10 | edEEOVETHG 7 I6ASTA PPHL S 8|r%eﬁé‘?%|°§3¥ to form

r e easefih@ypFcdlss; of TIdinf qqu@r'éirﬂ&eﬂhMt@@SdorﬂpMﬁQ loRBz&E and one or
the rel eased oxazole. 2. The process of Claiml

morewathesiongariie campaneatseeppriseshgceiraitidee and one or

I8¢, OEGE RAAS CARON B RIPEIIGH B A884 BB 1 o about o

weigh® PBfdese dxaksigtant étﬁbLﬂhOt@tatﬁﬁlt 80weighiberceRr aatbnitrile.
oxazol e_and about t o about 80 wei ght percent

actt oni The pEocess cﬂh@ gNod aergin ﬂoleanmtlzevmean Agout 10 to about

60 Woi X@tg{egc%ﬁ §%§aq%856uti'g)otfa@cgﬂmﬁpi gﬁgh\/‘g?gﬁht BEEGRtile.
acgtoni The Ipeocé.‘ss ai&ajpn dcwbkareat the mixture mmpmmgtdxezole and one or

re co rrsin xazol e and, one
mor Ui F IS O AP ises 2baUL G ip eRoUAD It percent oxazole,

t
B T -

wategyean@aboutd to abaufcﬁ(hmmhtap@rq;@tametﬂmtete wei ght
ess

pe cent cetonitri

hhBr o1 nThR e e CTai WaD BB Ee srihliing oxazole and one or
morg‘éﬂ?érQirgéﬁlcho@l%brférﬁQ BBRIPFBES aBBIPT0 &LabeBT whiyht Percent oxazole,

about 6 2q ercent oxazol e,
about 1 to about 20 welght percent water, about 40 to about 60 weight percent
acetonitrile, about 0 to about 5 weight percent methanol, about 0 to about 15 weight
percent acetone, about 0 to about 5 weight percent allyl alcohol and no more than about

300 ppm by weight hydrogen cyanide.

7. The process of Claim 1 wherein the acid comprises sulfuric acid.
8. The process of Claim 1 wherein the base comprises sodium hydroxide.
9. A process for the recovery of oxazole comprising:
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about 1 to about 20 wei ght percent water, about 40 to
about 60 wei ght percent 25 acetonitrile, about 0 to

wahoutochi7eei ght percent nethanol, about 0 to abowtsidm4/000045
wei ght per cent acetone, about O to about 5 weight

per centq?zﬁlt%] aé%ﬂ%reﬁ&%nﬁﬂyﬁﬁ ﬁ(éz'&fé‘ aﬁ@oé’é%to%%e RR#R an acid to

by wei ght ogen cyani process o
wHerre ian adl@saktlo«ﬂommiel ses sulfuric acid. 8. The

Ry oxSeparaty 3510 A5l OB EEP RO ABE SRR Sor
ydr oxi
oxazol m%%@gdﬁg ackP WP AWA-BR3defarated from the mixture to release

PCT/ US contacting a m xture conprising
oxaaebke. and acetonitrile with .an acid to forman acid

SaJka ?E@"%ﬁg;?‘{@g% o?ﬁii%{r?QW r%@ t?lﬁ {L;(itilrgf ) h[?ns%saa A& 1 to about 60

welgﬁf(ﬁér%leﬁt é%@bﬂg dbot tHAPBLXBOIWRIdIR getteteetnitrile.
oxazol e. . process of Claim9 wherein the

mi Kt ur eTrcmnmqe§esofa®aun 91wh@remdbe reitureoghRrisss: aleoit 10 to about

60 wi¥ Grfoef 0aB298 anty A A0 AN YR ioBEGHERDS Rostpatie
it ur er W@Wdé%@sof&blgwh Qlﬁlhb@elﬁhﬁétmlxﬁﬁe\f@m@bﬁsd%eél@@jtﬂo to about
oxazol e and about 10 to about 80 wei ght percent

40 wgight peregnt| axazote, 1p. tomptﬁr%we@t @ﬁr@rauhwgomp@mde about 10 to
aboult IZ% \Déléhyégrc%ﬂm%teg??nﬁg @té Qbeﬁl?é’dp t;ﬁ%h&gﬁ acetonitrile.

percent oxazol e Wel g
Cy’ﬁml deThalpomttesisOoft©la|ralﬂmme4élnwbéghb<tmermmpnsw about 10 to about
and about 45 to ab percent acetonitri L)e.
60 weight peECtRELEISH A ebetih; MW&?Q.WIQ hipsiicent,wter, aboit 40 to about
60 \Afé)‘@ﬂ Or?éf@énf)‘@@é%?&met QGPUtt £ 0 ﬂr@fg &St methanol about 0 to

toaout \/\Elgtp ntvva
aboubduve bt percend @cetah®, ebomboghtabpet BM&lgh’cmr@ant ailyl @lcohol and no

apou bout .5 we t hanol , about O to
mor i st g p8 S B BhaE Balilh: 0 to about o

veight pes prstlesdldrClaitd 0 Htdrern@entid Hﬁhgrlkéﬁﬁumémd

300 ppm by wei ght hydrogen cyani de. he process of

C B.m 9Thédresasst ofeClabnd® adepeinsibe reHtralizetiorepmprisgs reacting the

p of Claim9 wherein the neutralization
acndggﬁ,d\( gasgacti ng the 20 acid salt with a base. 16.

Thes pr oqgesprotesd af chikd 18eicren theehdsaserePigys seium hydroxnde
sodi um h%/dr oxide. 17. The process of Claim9 wherein

prior tbhepreerssi dd-laime SvierginPupt o cantaeting thegnpdyrg with an acid
to fobdqﬁﬂg%'cgjaéﬂ b Ha KRR FrixtulE idESHtHER Wit BhaE! ed

18. The process of Claim 17 wherein the base is one or more of sodium
hydroxide or potassium hydroxide.

19. The process of Claim 17 wherein the mixture comprises water and the
amount of base used is about 2 to about 4 moles of base per mole of water present.

20. A process for the purification of a mixture comprising oxazole comprising
contacting the mixture with a base.

21.  The process of Claim 20 wherein the base comprises one or more alkali or

alkaline earth metal hydroxides.
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18. The process of Claim17 wherein the base is one or
nore of sodium 25 hydroxi de or potassi um hydroxi de.
wa20040ag17pr ocess of Cl aim 17 wherein the m xt uPET/US2004/000045
conprises water and the anount of base used is about
%ﬁo apRult ﬂod&ke%fotlé?ﬁrsezmaﬁlhé@lr@ file Wab@lrePR®RIsing oxazole
A proc ss for the purification of a m xture

compfisggone ongnaread watecampH@EN.ng  contacting the nixture

with a base. 30 21. The process of Caim 20 wherein

the base conprises one or nore alkali or alkaline

earth nmetal hydroxides. 21 WO 2004/ 063176

PCT/ US2004/ 000045 22. The process of Caim 20 wherein

the m xture conprising oxazole conprises one or nore

of water and HCN. 22
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