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A DIARY:, CIWRBOILlibil       The nhaaent inyhntbon. relates tc w
pranass rah tha preparation tat a dsatyl hafhonate,       Diaryi
carhanatas are important. starting matsriabd for the production cf
antdatin nolythrhonatea, benwivaftar ea:anti.M reiferreci to simply
as failythrhonate. Polyearbonata Ls a 'adsibly usad raw mahetial In
many diffahant siannfaatating seacanPp fare to 'aka high hafeneaa a3
well as good. tranerbrancy of tnw. material, it. can be appliwd in
anblitatithea as dlvahaa a3 antcactIbb vindads and antital lenae3.
The demAnd Zar nolycathanate i3 beliaand to inoregge lahgwly
w.il.lnibe lb:as flash. yeafa" whicn will tacnphtga flaw production
cf polycarininata ta ha latynavad in tates. of eifflodency and
anviranaanial impact -      Thlycbnhbnatas can ha mbnufahtarad by
LtilaysabaSnatnon of a di..zyl carhbnata with an arta:at:ha dihydtaxy
catgfannd, Halh aromatl dihydrczy coaponnd may ha hlaghenclanetone
1.I.P.W Cr bIsphwnol A), i,*:, 2"2-:kIsaif:ahydrakynhanyi)nhanwna.
Tha ahtdathian oh. nalytartonath by the nkymeriaafdon or dihry:l
cahncnate gafn. an aromatic. dInydrczy compcnd Ls known fnom CS alt
5,747,609, This dacueent alac diashitihdd the bbadnohbon of dainyl.
cafhonafe 23:0;X: dialtyl carbonate alth an aromatic abopnhi, ie tbiw
rawcnion a tnansewtanificratIoP et dialkyl carbonate tadea plata
whehaby avaribLI the diahvi cathonahe is produced. and. 33 hysprodnch
abfgnel is chtaInad. Thn dialkyb canhpnata can ha produogd trait an
alkylana natbonate and an alkanol, This haantian yields aa nsefni
precincts not only the dialtyb cafhonafe tat can hb ubnd far bbn
nranangbibb af diwryi cgrhhnwtap bnt.  WE)
200102445).PCTIEP2008111611197 also a usaffoi alkannoliol.
Fori?8aCtiOC Cfl may '3.38 the aik.a:)01iannn liheiaSed In she
thannonstorifloiltion ci dSolloyi cawbonalna and arwmatio        In
generah, the obwonorosntioned disoot reaction of a diahhyl aarbwoota
With an dxsosdSlo aIaohol icgodnaang a djonayi nosbondte in not
feeosad Sloodmodycsamicily. For               She reacSico of
dialathol owslyonsto and phonoi has ao agoillicrin:o constant at
Cc.cThia gepliea 10that largo nooseinen of ieaoonSo ar8 oscassasy to
onodnbe 



d.lasy/n cabooasei AU a coosagooncis, largo an:actors aro oacensary
wbichovordll oosSs and thedeloie       linothor Known pradeoa for
prodnanno a diary' casbehaSa Zoom an arceaatio alcohol is ono ahorelh
She ,k'Cr.rn,ktli-nhenol:. IL3 reacSed wnth  hoagooe d,CSOlhlsi
loodoad of o  nis poccesn non tlin inleonni chow:nein:: of employine.
the             phsdene dnd creating chlons.lb oonadinln eaoss
:oow?":wic Therefore, she osa of phosg000 evidhoSly loos a oacohiea
coyisonmotoi jiws2wd:t..        aolotioos so Laa d:sisacrod raocnico
equilihsla in c.ns reacajwn at d1aleyi casbcoasaaromesia 3.1C.CM0j.
naoa boao soggantahs ihano swintions stilt 10oc1owd Cr:?.
nseasa.odiloh.hs no loneod sodhasined a dlsecs re.aenoc,33jd ,i;
1001101aasoanao. Ohs osomst1c olcolnol won ccvu.ttcd
Mt4aiaL:a:aaiailata: whia a:ma:. a otora tavarabla react:i.an
taTJ.Lttbilain with asomaic alcohol .:P.S 3D.M. For exehsgl.e, Cl)
Iblekibat in a flist stop phenol ;PhObil i3 onahverteo 11t.C:rt000iyl
pcopicoosa aod cootbao01 (MablOg by. seasoning it wish 3ossthylsn a
noceno ntn;:w too losesmadidte  pheny2. phopiosato is coached with
dremethyl. carbonate :DMOS into dethyl }adopionate ana, thh dhhireCi
hipheoyl carbonate hedd2). The methyl pccsedo!nate formed in the
SeCOSa Sr.ep iS recycleP to the fist step. The. teadtdons in soih two
steps and the net re.SCLiaC: Off tb0 ifltaiN":ar.e.d. WS'ilea.S
methyl. pnopionate is recycled are shown 



neloep      CI) 2 Ohdr: s! 2 derhyl. phopiosats -a 2 alsonyi
prwpionare 9! 2 SlehaZ Ss)phenyi propionateaMd -9 2 methyl hr:
opens:sato nrre.O reactionPb01: * FMC -* FPO t 2 Me0d.      The
disadvantrage of sh:011 ptoceas isholeise tho sao oh phenyl
propionate as or inrohmediane is the secEdsaity or 1 5having! ao
hocyclo mothyl propionate to tbe first step ot. tbe i.ntecaid.ed
hdpsess. Thj-3 1-aSr:.:S.S3 overall effisdPnoy. Further, and more
importantly: since ;Moho]. is hhiil used is said procress ans
problhre CO. an nnhavamebis reeotien equilibriues is in fact just
shifted to the first. step wheheln the phenol i3 reasted wihh methyl
propionate, This implies that also is this rirsa step .irsqo choesses
uf reagents are necessary, in this ease to areduce the
Simeheadsaliate phenyl propionare.      Another interdediate proposed
an prior art. (see e.cs CF -A 1,5.7.7"504) is one whish is f.oried by
reastisn of phenol with setene SA a fi.3:3WhISS KSSItS ehesyl
achtato, is a socosa haopo this istormediato phenyl aeetata! is
reaoted with Fdd into detLyi ars:state and the (aeSillea LPT,
Finally, in a third St:.,-;), aSfLa ME:tUyi.
,'SC.CtSizt(E:CSSIalCCITC:d irite ketel-:E and. methasol. Cho ketene
forded -1.h: the third step !!5 resyclod t0 alto firSr. Z3:-..:Ep.
The f:E.:22.0:::i0::3S in Said r.h.f:ee stops and the neo  reactios
of the integrated pxoceao whersis kefene is (1) 2 PhOh2 Serene -a 2
phenyl acetate (2) 2 phenyl acetate -a 2 methyl acetate:.)2M (...:s)
2 methyl acetate - 2 khtene a 2 Mar0 



Net react:Leh( 2 IShCflii-MOrrO 4 2 Merh, Said prOCe.:3EShecytAe oh.
Setene auffpoo from the sams disadvantages as CfCi.3..CCE13:::`,
above in respect CL the process wheeln oethyl pKopihnare is rssycled
to the :Li:at aloes). In addities, the forrief pueccwo fuffere
MS disadvantage tLot tius firht intexpediate comnstianW fitot haa to
be convected ihto s. second. intermediate compound. which cas theu ha
cenvauted intp 18 k8:-.8fle LC IX: recycled, Another process
prcpcosad in puicu art (aee OS-A 5,O,a9AW2) whereis phehyl ahetate is
used as an intormehista and which cid-ffeins Lx Cm tLe sahe
diieavontaeo oo the above prooeoo wherein Setene is haer)., is one
wherein io a first stwh said. phesuL acetate and scartic acid sus
frmmed futm phenr.l. shd scetic mrLyWrdh(e. Unst.in the arove
pew:Doe:on; ih a atep phenyl ahefahe and rMCCOCEN:e.C.i.msthyl
sestets and DPC(., however) in tLe tLifr). Ct+'CK.CP5SKfl5i. wratAO.e
is ceooted with eacron ownoxlde J:esnItinw 2n aceolc ahhydrids which
is then reoycsichj to the first etapc Lhe uwectifmns Ln caid thcee
ctepa anw the net :ceartion rut rho fontoofated pl--oreoo whoroln
ormtOr ahhydride is resyci_ed -ace showh helemm (I) 2 P0Mii a 2
ohetic ahhvdcide2 ph(h-hyl. aoerhte  2 acerSo (2) 2 phenyl acetate w
CMC -a 2 methy-) ocetoto ) fa< C.0msthyl euhtshe 4 2 MO --a 2 aheoic
ohhydhieM:  WO 20091014451PCIAP2006MC0197 hatraaatinh: 2 tns,rilDMC 4
2 CO ss UPC r 2 scetic      Ih aeneral, all. of rIct above:
smahtinhea ircregtated prcogsses sre disadsrantssnncu3 in that
savarai intsoediates WIW3A:reyaled if ossae amounts, In 



addirion, certain by spredunts prodboed have SUCt: bbiling point
which manes it hard ro sera:rata tab firial preauct ot valbablb
istermodiata prhaucta, FS:cc examplrb in b case where dipbenvi
cabhcbafs lesba 10matfarbi) is terodbeed from daisstSyl carbcfate.
and pfentti, always 30W? abisole Smatfoxylbrniene) is foscea aa a
hyprodncb, Aniseie cah be formed by reaction of the phebod with
methanol and/ot fee Oimerhyl carbocata It:ct It. Anibrde hob a
boiling point which is cinbe ta the boiling. point of the misaa
carbenate methyl phenyl cattettante,. wLica as formed as an
intermediate, In a. obe. wbnrc nat all. of the ibiermediarb mizad
casbanata fas bats:: rnsfvartad into fimial alprsieryl ubtrentate: it
is highly as:aired to tessoyebsdhed Oal4b0Wate atiWt AC A3WW it
20fbrsber tecohed inro final dipbanyi aerbocata, Cewerob, snob
recovery Jhcb...mb., ah.obwam:bn bf the mixed matrchbum: fl'c" fTa'
sbirs21.c., fmo-. by. distillafion, sr:Mob is obi:he:bomb bboonsc of
a smaii, differeccb if boilina A. ittW4ttWACWitt: ttAA i;4A flf
abomafic siebbol, onch as phafah, if tbb prepabstihn or giaryd
carbonates, such as diphenyi carbnnate, ia Cbof in a fuby snsedfased
process where Said pherba. has so be orodnceo on tbe site itsels,
ccprooncbs are made in aaaitien th the deaisea phenel bhanb may be
nfaasitedy The inddstrially MO3A important process fot pteparine
phanoi is oft:cumbrir bcaaa by sihylaflor cb: bseumone) is oxidised
intb chmene hydsofmtnxibe whibh is  then ennveted into bbanci and
faiRshRslea If fl118 acetone cehnot be ',food on the sate itealf la
any ether troccidd," ih Las te be sold.      Ti: view of the ahose
diaadyantages associated with Ilia Rs@ of an aresiatib:she": as
Iesiabdi: in the trotaratfon of dlarsi carbonetos, such as dithenyd.
eetbeseseh it wielflie ba highly desirable to be able to asasIde a
process fot the oreoafasich at a diaryl cafbonaa hhieh would. sat hao
an afefRtit alconel as a otabtihg compound: not in the specefec
ph'OC833 stop which cossits in the orodbefion of tbig daslicizKi
dfaryl carbonate       The preean ihsaster has 'provided sech a
pfocess fot tho treteciabieLgn of a dlaryl carbbnate, wharoin na
aro-at:ff. ajC.001Ucecia starting cbeetennd. The c: eat. insentien
related. to a pro 'e35 fdr the 



faeetaratfon of a gla.rsd eRbOohafa, slaieb cbriftecisas centaetang
an afohbfie noniebicifoxy composhd.witi El carbexyIle difid
CcL:T.Xr:E:.:I.EL HOU(-0)Ri LE)" hhereio R' le a Cydrocgrbyl group,.
and with an exygen centainIng gas in the tresente of a oatalypt.,
tesbefiog en watet and an etos)atic carboxylic Reid eRe of folisbala
(ii), wherein R' is an :nil Mfnnp or'innnatinn t.rn: the aromatic.
nobcampus:Ida and.       (11) contacting fhe aroseacio cacooxylic
acid. eater br ifixiefala (II) ftoR) step (1.) with), a dealfyl
oatbooate cU tof(sele R:'OCH.00C wnnxeln xi and R' arc,'3:1;ft2 Or
ddffcn-nnt and afe groups, lh tbaet a catalyst, saes:I:sea in a
diaryl earbenateiffgRisla  )))Hy:epria)Ctadi ;IV) asS as alkma
cartcxylie argt 8r3863': of fonitala whereinaC Cr, r,or a case,in the
pvccasethe presant mnventash: ln 3r,8P868 aromatic bah -tydvaxy
ciseipiohna 



:3 nenaene              and the carthahviac acia ct foravhsa acetic
acid, tesuLtanawacer and phenyl aceaate as NI8 pioaahia; carPosylis
acid 8:3866 OK 1OCMUI6 cii); 8186: S:08p (ii) the dialhyl carbcnata
ea aetlisc ;TTT) is Yak.):) a3 tne dSaryl carbonate or tormula ;TV)
and metbva .3.c;:t.:at.::: 68 8b8 aakva cacbcxyaec raCLi ,6St68z:
1:166 veara)on3 in said3tep3 (e) aad ;:t) and the aaa reaomi;on ot
the process are shohn below)           1 baubene a 2 acetic acha a aa
-a 2 ahenve acetate a 2 h2a) ) 2 pbeoy-, 2 menyiDhO bet rear:tares; 2
benzene a 2 acetic aciaCV a liMC -a 2 meat-1-yd acetaserev' e Tha
aavanaage of spch process ILL chat no alomaitSc intsiciadiate ;e.g.
phenyl acetate) la fater;sed and that) ta abtritios to the desired
irdaryl carboate. ha,s, bbti, a vadutle ochateauct (a.q. irathyl
acatate) CC tcitca that. does not have taa be recycacd. The hey
kenetia. of the preheat -process is tbaa is the mai:2h chaia trom
beenristna te a.cm UPC, ne phenol ie :requited as a starting
ihaihi):ctvidt. in any 3tep. EPC6638 Of 888:61., no exmaasec of 'Inc
3aacttvic materials voad to he used. FaudSmar" so complIcaaed
snaalyalc asictaii.latica: techniques aet dvaviuq a teaction into the
theasmodmaapMcalay dShfamcierea tut 1:63'6"8::  direction: need to be
&pi:di:add such as la tits sass witsn naing prenol aa a starting
saferlas. A3 di3C33338'3.;11)Ch3 preaent prooess 3.S3itfli.3, prior
gat ; cEiEi.54.3., 



US-A 1,532,OW4, and. DO51349,102). That faa to sway, it is known as
such to contort. an andsokin csanbocylic acid. ester of
forbriaplakayi ytapisnata or phsnyi acetate) with a dikikyS sarbsnate
of. forsria DOJO): resniting in a diaryJ. cankbnane of formria. fiv)
10;e.g. DPC) and aA ajkyi cacbckylic kcid. sstgrfcakinig        Oisg,
matlayl propionate br sethyl acetate). adsever, in svery prior. :art
pa:doe:ha cask:riding aajd reartsiPaln fAa. aro:fact:A carbocylio
aAisa astar is prnpardd in a pascsding atap nkiag an aasaiktic
alcohol as one of. the starting baterials.         FartLar, stsp Lni
of the pfosett priadess aa arodi kaowa in prion art, TLat .is ts say,
it is known as sroh to contact an arnkdOit non rhydroxy sobsolind
beAceAeh: with a carbocylio acid of fonoria. (I) 2Dkostio acinU and
witt an oxygen ccatainiag gas. Assulting II: watsr and an arsbattc
carbbxylio aold ester bf frfbol& (SS) (e.g. pheryd. aoefate). See
e.g.. US C:diii3O2d Li. Dowawar, in dwary iastaacd, tha krabktic
canbasylic acid way is not slah.assusntly niasd in a nenia atrep"
nisilaf to 3'33:2 (it'; Ofrr.?.3erni 1-2:c0:N3t3t1.3,- 'LC
c.:CC.CJUCE: 0 diakyi C3ifb.C3.::ile. On fin:, coatnany: said prlag
aft ts&shca to hydrolyas the aromatic: carboaaydio acid aster in
onden toan arosafisa(e.a, piagnsHd and tins caaboxyiic acid of
locsala ?1); OL which the itanster aa recynded tr.farst stsp, itor
said apaAificly ezemplifled canoe, ,:ne rcadraonathe two steps and
tits nst sadoddsa: of taa iatannaked gretedn &sefis asid Sa resysled
ars shown baiow:  



n1.) bonceneaaetic acid.1/2 02 -* phenyl acefate * C2) pbenyi
acetate-4 rafabolacetic acid Net rearrrical behrese1/2 Cp ea phenol.
Tn 3aemai1/2:y,act prcaseacec wherein phenyl acetate ic formed brom
bona:hx" acetic acid and oxygefa are only almea ob. and. connected
with the pfddhcrapn of pS1/2sol ae a final pnedlact, not a diaryl
carhosabe, from. 10As mabtioned abovaa 011 e,342,e2e El di11C103e3
811e12        OE the prarecntin sold 381) (i)y an ercaf.abic
nen-l:yanbxy coehahna lo costacted with a carboxylic of fc.rmsla
wberean n' 13 a hydracofhvl droop, and with an deveen or:atom:if...he
was is the precence eb a cataeyct, fechatang in water and an anfefele
caffbxyllo acid Ei:11.:8rfoamala P`OC1 =0)1/21 11T), ,Xfl.111:81 1.0.
is an aryl group orbginafing anao tne ardrebic      The reocalac of
said hS h,o1r,62W SI ic incorpPnanea hereas ha cef:hhaAx?, The
cataIyate, rceolia5n teosidnaltanea pressure,. methedology diccibcea
in aold dS f,32,c2() :bay alsd be procra3ed 1n Sr.Sp (i1 OE Lhe
presest p:oacca, The precenn proceashowever, not nectnicted thebeoa,
eithin the pneaent 30eoarfL0otion, the refr: 'on:dam:tic nbn-hyarcon
ccapcana:' meohs an aromatic compcord whicai does not contain any
hydroxyl dnonbc" In other worde1/2 inralatar roirmarawl 00110 1; heed
aa a a-Leaning 10: 0351 in anep 11'; af the pi':2111eL process does
sot canrais any hydreryl gropbc. The anado1/2t1c nob -bydfcmy
com3pcend mo? he benaena. rhrther,, at sog: be ben:ha:ma canton:hang
;hashydrozyl? sulw:titahasts, sach 1111 blebesyl. "Yhrther, the
aromatic non--by:dross compound may Pa an atohatie eompcntna
consisting of two cn mere fnsed beneene rings, shoh 03 naphthalene
and anthnacene. p:11 ths anomftic not) - hydtohy ccon is
Y.71.11:11113-1tlitA(t.3:10 tneene: in shish 



cane tbe aromatic oanbxylls acid .1)3.;-..e.r Of f03133,11a Is a
phenyl ohrboxydaso acid 83(333 or rormulawberexn R2 33 a phenyl gcobp
and the aianyi canthate ef ntudmula ;IV) is Ohpbenyi catithate. in
stepof tfe preoent ptose33, a carbsutylis acid of kormbla SOCtio
hoed. Ul in the carboxylic asig of. formhla (T) ay he a 0od2h. airyil
qb:cmaP.. PxhfhfahlY. a Pt sbg alkyl poosp, or it may be an aryl
group. Said aryl group may he a pfenyl gnehps which conrespcnds with
the sattoxylle aeld of formala (b) being t.enetat: acid. Preferablym
said W:13 3. methyl: ethyl or ptopti group: xhicb enhn.xx.stmomit
wlth the carboxy1ic acid CL formula prM pnetenati:y being
acetesprop:tonic:. aslg or thtyile aold. M031. pteferedily, the
earboAylic 3.3id of formula ci) is acotic acid, in which case tbe
arcmatis carboxyc asig eoter of formula (11) io an anott!ohem.
acerate of forinala (11) vneIelh RIa 'aer-.110..'i       According.
to 3. prenetred embodiment of CO?) (11 Off 030 p1e3e0t 7)10ee33) the
aenaatit non shydnoxy sosmsevand in henzebe and. tho corborylic acid.
or f0133.1:13. (i1 i3 acid,. in gnIch case the atta)atits carboxylic.
acdd eoten of noteala (ii.) 33 phenyl. aoetate and ft:e dianyi
carbonate of formula. ;i0 is dipbonyi carbonate.
cataityht. Sh step ft): a catalyst containing. a 010 1:?) Vitt metal.
(e.g. palladtists), Mttum:. Sib metal ;e.g.. dbromium) or Stomp Va
mct.01 (0.g.. antimony) 13 r_he main catalysC. ingredient: oay be
uted.  a      The metal in saad catalyat may he supported on a
harrier which is inactive itselt. to the reaction in step (i), Said
carrier eay be an alumina, for example  (abr.:Jain:a: active carbon
or sfSica, in         000sidertHd5n of the catalytic activity: and
cosL, the amount at ciatalytisally astaeb metal. (e.g. palladium) is
nsnally in the range of 0.01 to 10 st,7S., fs.iefefatrly 0.1 to 5 wt
.)?5, besed. on the weight of: the supporta 



Fca: exepled any: one of the palladium cetalysta as taught in US.
6,342,625 Si may be used in step (i) of the present prociase. Where a
palladinm catalyst is csed, the palladium raw material. (or: C: iii
catalyst angredient) absandeo palladium metal and palladium compounda
auch as, for example, ammonium hexachicisfaalladate, potassine
hexachicfsapiladate, sodium hexachlorbpalledate, ammonium
sesvachloropailadate5 potassium tetranblorcpalladatey sodium
tat(r,Jhornes.);m5).1(asi:d 5rstesaium tatratiomopillidate, palladium
oxide, palladabe cblbride, palladine broalica:m palladium iodide,
palladium nitrate palladium sulfate, pelladium acetate, potassium
dinitrosultitespalladate, shiorscailamaryl pail:ad:rash
dahisiodiaesdnepalladiurs Jsetroaeeinepallodanm chloride,
tetraamminepalladimm nitrate, oisdiamminhiltdhlorriparisailne, erns
adiamminedichirao a
dichlbro(etbylrfuediamane)palladabms potassium tetracyanotpHiato asb
ncetylacetonatobelladium-      In addition to said main cataayst
inoTediont, a co - cataiyst maw he used in step ;1) cf the present.
process. The co-catalyst used liu5laxMo., for oxeample, metals shsh
as gold, silvea, coppsue iron, eanganese, casSvMrJh cans, uranium,.
tin, thallium, lead, bisfeutn, an;timnalsi and tei)urium, and
compmunds thevecif, ibc meial compounds include, for exampib, oxides:
hydrbxider, nitrates,  enlfatea, carboaahes, hehidefe, oxyhalleces:
acIfldes) orc@nic credmadiyOird. ench aa aretates, ozahatns:
naphthenatea and atearaiam, and onganic ceppodnes. The amount of the
cfp-rxesiLlyst jC1,r,t -particifideoly providod tbat a catalyet
activity -enhancing effect. :13 cbtainee.       Is respect eh erftal@
tot ptepat-ing any. of the a:et:anmentioned. cmtalysto whSch contain
palladium, sap:in-it reftdenen la made in3 US C:312,520       The
neacticm Com.'y)erature in atno (1) 13 ham:ally lt tbc range cif 100
te 300 50, prefedabi.y 130 to 20@r rri, Tbe reaction presanre 113
anally in the range of 0,1 to *00 atmospheric -i.parca,,par,..0.5 to
50. rei-it Picetertblyr the reaccien in acep ;1) it earfied ouh at
ihe ovygon containing qae need in if:tea (3) 33 an addicien ce cne
oxygen; an inerh gas 5,..).017, 33 rii.:KOgi,M, n8113',1; OK' argon.,
Ai::: may also be us@c a@ tne cxypen cent@ining gtee. -rho eitMipurn
sarohnt of oxygen v0113ea iii)00rd1tf3 h(Pori rte teatrian
rempetacnre, the amohnh of catalyst and OLb8('ase is not pactictienly
NN,pm/Leen tfat tfe exygon ccmtneirnirsy gee rThtaynnn throhgh the
reantoo la rut of tne expiosave range.       Priffcrably, tfc
rcocticm in etep Kir i@ contineohely sicrime( ent
intiasietcheisefhrthear, e@ie reaction may oe eatried 10111 511
tneph,a3W:")3.(Th implies hhah aii the reactashs ace is hhe paseoss
pfaern inniheing thn @roma' ie nenehyerexy cepiadne @de the
earboxylae :Read of So -la (T). Tess-is pteterreg. Sotain(*tic, the
reaction m@y also be C3:::?i8dnsifdling the oxygen cottale3ng gae
thfcmgh emisture of 33id atomatic noninydroxy compound and cafMexylim
acid,  



In teepeet of any. otbet operating parameters fear step cf the
presept ptocedim explicit tefetende is made tP      6,ea42,620 B1,
'rhai, present invention resides in the advantageeds ccdbihation of
3::.OpStnd (ii) and Pot ip eaeh of atdpa U.) and ii) ts such,      kn
mentiened above, PS-A C,C42,f46 discloses oPep tti) et. the preeent
process: wbeteie t brahsestbriricatiop is pettdrmedcared dtPb
otorsaUie earh.pxylln acid eetsi of forkhla ;II) frok: step 10J) le
eentacted )althdialhy1 catbepate off fforatcla. Rs.22C-55.)Me'
wbereinand Pd are thedifeient and are alhyl grehpa, ih the preaence
of a. catalyst,                     Ibe teachihg ef paid Uddk
5,543516 in Mr5)--es-PcPn):':nted ISbj.n by perpvPreP ThP datalyptd,
naptson teajamtabae, :k.peeehre, metb.exinlogy Cia11c:3cleain uSek
f,f43,246 3j:3011T.i:Ct4.Sd ir ptep Hi.? of t1h), ptesppt p5trivap.
TLp iippeht thebeddii.hpoeyer; hpu Ip ?:c.L: pff the prpsent
-process5 the dialkyl carbonate Sc.- be used has fbrmuirxhatein Ps
and Pe' are the eame ot didfeteht. and ate 



Preferably: P.3 eta Pn Sc Lbs dialtyi carbonate or ffsetau5id 1n511)
are the Pamb and ape a t)mb-pe, dikyl groiry.0 mpra rdanarablv a CI
-d.sa 111:1 1151Ct115'1n-p::opyi01isc.)1.-u-ofvl group, abilan
onirpsappsndp dblh: ptid dialkyl etplannete most pcefferably being a
dihhiededR tpirbohate; diethyl tarhendie: pCOpYIcc ai(isopronyi)
caedvo.a.)Mm?"       Meet. prefetsaialy; the dialkyl earbbnate cit
Menmula (1153 :3 diethy2. carbonate, in Phleh dane thP dIkYl
Carboxylic. a:HO ester of Formal:* ('11) :3 an enhyl  cutPdxylic adhd
dotet of formhdautsrninlo an dthyd gnonp, According te a preferred
embodimaat nsff Sno prenent the carboxylic aci5. of formula (1)
13ac.acLo3xd, and tta diaikyl carbenats of for:mild13 diattyl
cad:hot:aide, ln dhidh dada nisa ddamdtic catiddddlo: onpid esmsr of
fonmnia ctid is phdnyl aodtatnu thd (1idgyi carbonate of tbrsiola
(fif) ld dihUdyl dszbonatai and. tta al's-yd carboxylic adid adman
off Mdrmula yfl is stnyl addhdt as      Spadied of
nransederific.dtiod catalyntn wnicb con be i1.38dxnstep Cii} of tta
linannnt prscdoey are: mineral acids sucn an nultlnuric acid;
milfonds adido onch as pada stoinsnsoulfonls dolt: solid(13 3000 83
inn sxsdadqd resins add hcssilta; 1:na nnct dn nodium tydroxiodid
mntal alkoxidd mod.: so tdtinloompopoxide titanatd, sidsdnlhm(rU:
i:pandmisunsiden LeW-1:3 aCid. snot as sisminum oMinide add. titdnium
tatmactioriodm aas compoundn producing ldwio acid; sdpal3.03111 as
isnad phdnoxlde and phenoxytitanidsd lead sumlsiesd' lagd 30n:3 S0.00
aa oaffboaatas: matal dhirisi(uftodddt.: damplsx nacTh ao:
ZirC(...fljAi3P(f.V) acstylacstonaton adetylasetonato) copper(II),
adanylacetotata aad. littinm doatylacntonatnn dcdaastin compounds
oucf: ao ditiftyltih edled; tltandum oilisate and menl-sshstitsted
addiddhm dhomphath, 



TiY:1M)4,uolne a nbs"::dudsifo dna:Hz:sr.:prejf0rab1V. firSt
dissolived in a dolvnat and addnd as a catalyst solution to n8
tasehor, Ao the solvent, the diatyl saihenaffd of formula MnV:
ddahtyl (odsbonate, may be nosed-  WO 2(00911124451PCTIET2908/00 1. 5
20      When using a homoabnemus catalyot and a distillation coliemn
as a reacror (ozicdiva dIstiflation), the catalyst. soldtion may be
supplied to a stage of the distillation column to which the aromardc
Garbs:a:711c acid eetor of formeala           (Ii) and/or the dialkyl
carbonate at formnia Clif} are. supplied, or to a different et: CT.
in ganbrad, it le doeirahlo to supply Lh8 catalyst to higher atagea
of. the distillation clump, e..g, the opber half of said column..
The minimum, catalyst conoartration in stop .L1.1.) of the present
process Is 0,1 ppm, prefbratly I ppm, and more Pr..,=:f@riWIY 10
121,=)(ct, based on Lh8 total amount of rre aromatic carboxylic acid
ester of formiciand the dialkyl cazbonate of formviia (III) as raw
materiealb. The mawlmum catalyat eoncontbatibn np ro wbich. Lh8
catalyst diaaolvos in a saturated. state in tre reaction iloieid in
the reactor Is about 10 waignt percent, broforatiii 5 walght neroont,
and more preferably 1 weight. TwiwwittPs.      The MethOCi. ffOr
Ehhipplyi-re:; the raw mateniala to tho reactor in stepof the present
prcycsoys is not  1011.110 13 h38d, lehe aromatic carboxylic acid.
ester 0f formulais preferabdy fed. to the ntgpor half. of the column
and the dialkyl carbonate of formula (III) is 2 5preferably fed to
the. lower half of tta column, e,g, wbere said ester aed carhopate
aro tit:any' acotate and diethyl oarbonate, respective:M.3...k. In
the latter case, LbC diaryi caxbonaae of formula. (IV.? :e.g.
diphenel 



carbonate) mdy be obtained ffiem the bottom of the diotatemh
coil:men. and the allyl. carboxylic? cii estex of formpda :VC ca ,g,
ethwl acetate) maw be obtained from the top et rho d,otHcation
column.        Ibe reaction temperature in step (ii) of the crecent
ptocess may be of flom 5D to 3.60 GC, phoferably LOO to 250 "0, mote
preferandy 150 to 200 'C. The operattno p(betsdtine in said mtepics a
red:coed aressorn, oormsb ;pressure b6 Mr:creamed, T5refetably: the
premsure suttstmospherCe. Ine rea=t0n in atep 3113 di the present:.
ptocecc 0R2 10bhernLn 62 Lo e' ornhion are 3.6'. deftoed abohe, hor
exahle, in a case 6,here tbe acdfatic omfbPxylic acid ester of
formoLa=0)61 (IT) M3 phenyl acetate and the dialkyl oatbonate at
formnia 1kCC(efaC(0.; 021.1,) Le dmmetnyl carecnate,aodin maid (fixed
carbonate of tormhis :vitt aye Tettyf and phenyl, respecthYstly said
mixed carbonate tnnm becn.;t- mernyl pneoyi cat000ate. (ii) of tte
present procemc, contains bimeet cathonate of teranie fv3Ti, ch
addition to tne de3i3203:1 dist:hi carbonate of fotmoia. (IV): said
mdbed eebtomte may be separsted" The separated mixed caftcnate may
then efidath: be recycled hach to step ((ill of the present process
or be reacted with. itself in order to products additional diaryi
oaf:innate,       In respect bf any bttet umetaffifd metfibsperm tor
step (iify of tte proseet mossientme ehplicit re(Thaasttp Om mpde
tben 554.$.54i, The precent Mnverion tecitles in the aavhbtagemos
combination of steps (1) and (ii't and oot is each pf ctene (13 ted
("(4 ac ouch, :306hes tbasuala 311-0:3 alkyl oprbocylic aodd eeter of
forme:La (V) (o,g, methyl achT.ate or eThyl abethTe5 arc:Putted tn
step of tic mteeeht htdcessi is a vale:abbe co-pros:not, Sh 303:0
Mnstanoe, ecc, whete tte 



(torid dbkobd fot neld entor it reduced,  proforrod to hydtolybe taid
ester. Therefor-3)p eccebding to a pteferred SMbOCiiM&Ctc.::::CCO:t
of the oretont i(nhafjp.o) turf:her comsenitos(
(unfStactiro; the alkyl carboxylic acid etter of roffolb (Y) tram
stop (ii) wItn watet, in tho pronence ot 3. cahelysh, oanai(ting In
hhe oetboxylit acad of foroola (fdiF(Pr. of fodmdla 10wherein Sl it
SP or A('.. which are at defined ab)ve.         bydn,lytin ef till:
eikyl carboxylic acid ester of tor 11$ (V) by couffddi.ng It with
weter, oen Pe deno using en acidic or batic catalytt, 'Mete and otbea
conditions for effecting hydrolysis cf 83!"..O.O3 reediting. In a
carboxylic acid. and. an aleeflol ere commonly known, See ter esfrple
US-A 413S2,940, which detcribet a method for byatedy.f1i: or moblayi
atetate, the teachinap of ghldh 13 lnootpor3ted beiYeib by refeteoce,
Ilteiletably" the bate:: from step (I) 13 aetlf frp anti. 20nted On
ttep (ill) of -said ptofetred ((estn(tdoinat of the 1.5031.0.
231008:33, ihiS a110antase0h31y 1e3hif3 fh integrationntopwitn snep
(iii), 'Further, :Int.ecpation of step pOnl) eith ttep (i) mey alto
adtbnfastachely be aphiemed. 30311L033?: preterablyi .2 5the
cerbotyi.ic acid of fornie II? fIODM(iii) aent to andsaodOL3cd C3).
1313r:h draledntageohely repined. hhe CO3f3 of Fbfin3 thc diatyl
For a Gene( where in said prePefred embodimehh et tfO3 OKOC3.33 Of
Lhe present invent-10:p( ln step eremetio nen -hydroxy oemponpd is
benzene and fte carboxylic acdd of foroola (1) it acetic 



in water and pheuyi 1! 3113.111? 113 the atooatac carboxylic  1.0 1.5
20 woNowo2.<451PCTMP2W060-197 acid oots of foron1a (II), and in
offdthd diaihyi darbonafe or rormola ritdr) if SiractLya carbonare
(fOYC); resolOing fn aItIsdnyi carbonate,. WPC) a3 fills diary].
carbonate: of foroaao ;IV) sod mefeyi acotatd so tUe aikyi narnoxydrc
acid 8.5r.er of ecomriathd reracrlono an floe Obree stop:: hi), hitt)
and (aaaO and eno nef deaceron of rho anted-dared procroaa dnedeio
acefic acfd Ns rocycled are anonn bdiorm      ;I) 2 isdnodne t 2
andalo aoid r Cd -4 2 pdosyl andtate2 Hira U,),)olnonyl acdtatd f
Draf:. -* 2 radrhya aGorare * *IOW haISO 2 ootnya acefare * 2 H;O) -a
2110 5.10 * )H Not cdactissim 2 tdnosno f On f Deff.NPC o 2 Mead. Mne
alranoi of fon:rads P.''ffol (VI) oay 0150 be recycled. Mons io
oarficolar, if i5 preferodd ONaf 



of formula cVI) 35 1511. te) ana nodd LOS tooddso crone prdpaiatIon
of oho dialryi narbonato of forooia ;flf) ZKOC`5 Said a.ikan301
6C.:C.i 51:1 anCV1e5e.13,EfteWfliC15 iS 5 cycifc GarOooaftd. NaIs
afkyiono carOunsto may bd taopylend oarbonare of erhyldnd Gaftbnaro.
Nda exarapio, in a C.a55 dbere meenaool is forodd 3.3 !-.115Cif
cVi) In faid ftopGf tno -fnasfaracsoa dradodaaant of ehd pred-dmre
prGesacc,. thlo :may Os: odne ro aro) usdd in a procoss dneroin
ooN-.)ranol and an ardsdidoe carbonate) aro convortod into dfoofey1
carbooafe and oonoalryldno dlyGol (or alk:rforadissi),dialkyl
carnooafe of forocia iiifnon fafosr:mnahy no osod otopfiLl GO Lilt??:
oc000nf pcooess, Wife sood addifrasnal           rimmaho, frodn raoro
ontcgnatIGn io aohferaiere, onacn forfeer reduces fbe CC5r.3 of
oarrno rnd dosardd (Irad7), sartocnato of Odorafafr nfV),  ,--.19---
Said alkylene carbonate may be orepapird by reacting an alkylene
oxide with carbon dioxide, Prefexahly, the alkyleng oxide :Ls
propylene oxide or etnylene oxide.      Any process known fox. making
dtalXyl carbonate and alkylene glycol from elk' lone carbonate and
alkanol, may: be applied- further, any prane33 known too making
alkylene carbonate from alkyene oxide and cerbwn dioxide!: may be
applied,       To some eztent, in the first step, Li.) of the
pdiroent pLoneaa alao 30Me carbon. dioxide ia tormsM;, This: may be
caused. by complete pxidation of the aromatio non whydroxy compound
and the no 3. 3TOR3 R2 from the 3.1-:0333...i.0 carboxylic acid eat.r
of formulaThe upecific concurrent bide- reactions in a case where
:benzene 1.3 used and phenyl aootate i3 foraied an tnh2-T:
mainpixxiimw-m are the following. benzene5 02 --gs 6 



pbbnyl acetate 4 91/2 02acetic acid.6 6C6 4-0.40 Tho carbon dinxido
pxndnood in this xay --y no 20sepameted and eent to and
advantageously used in a process whereln an alkyltne carbonate fs
pdopargl by reacting ah alkyleno coido bitn ca00:9n 910n19.8,
shereoy in addition achreennd even tnrthor intedsation ct 26bcfb
pronennen, T000, pceterilM.y, in nnon procoa the nn a ty-prodnot
in0J:ptesent R.33DC:R33, TRC,are of tnr:21.H9R3ed tho prosont
proetss, may bs: prepared hy- rerfting00 1051000e 0) 00000052an
n-nkan01 an j.n oalin dial, ky1 oarbtwePo may bo applied as 04,I
-20- CLAIMS        A process for preparing a di, ry.L carbonate,
comprising) (i)contacting an aromatic non-hcompound with a carboxylic
acid of formula HOC(=0)R1 wherein Ps' is a hydrocarbyl group, and
with an oxygen containing gas in the presence of a catalyst,
resulting. water and an aromatic carboxylic acid ester of formula 



P?0C(-0) a'(II), wherein H2 is an aryl group originating from the
aromatic non-hydroxy compound) and       (i)i.) contacting the
aromatic ca.rhoxyl.ic acid ester of tormula (II) from step (i with a
dialof formula R30C(=0)0R4(III), whereinand R4 are the same or
different and areaLkyl. groups ir the presence of a catalyst,
resulting in a diarvl c artonate of formula R200 (-C) OR2) and an
alkyl carboyviic acid ester of :oall ,,,O) R1(V), wherein0
process as claimed (Ii ii contacting the formularrom step   catalyst,
result Lcq In the carboxylof formula and an aIkacci of fc:'niia  -21-



A process as claimed in claim 2, wh(.1:g.bin the water from step (i)
is sent to and ubed in step LLJA , A process as claimed in claim 2,
wherein the carboxylic acid of formi)la (I) from step (ill) is sent
to aild used in step (1), 5,A process as claimed in claim 2, wherein
the alkenol of formula (VI) Is sent to and used in a process for the
preparation of the dialkyl carbonate of formula (III) from. said
alkabol and an alkylene caxbonate.       A process as claimed in
claim 5, wherein the alkylemb carbonate is propylene carbonate or
ethylene carbonate. 7.A process as claimed in claim S. whbrein the
alkylene carbonate is prepared by reacting an aikylene ozibe with
carbon dioxide. 8,A process as claimed. in. claim 7, wherein the
alkylene oxide is propylene oxide or ethylene oxide, 9.A process as
claimed in claim 7, wherein the carbon dioxide comprises carbon
dioxide which is formed as a byproduct in step (i), 10, A proobss as
claimed in claim. 1, wherein the aromatic non -hydroxy compound is
benzene, the aromatic carboxylic acid ester of formula (II) is a
phe,7(yi carboxylic acid ester of fox-mule (II) wherein t.'<2 is a
phenyl group and the diary' carbonate of formula (IV) is diphemyl
carbonate.  11. A processes claimed in claim 1, wherein RI in the
carbozylic acid of formulaCi--C.:(0 alkyl group, preferably a
n(:?-1-f).y,l, ethyl or propyl group,  12. A process as claimed in
Claim. 11, wherein the caxboxylic acid. of formula (I) is acetic acid
and the aromatic. carboxylic acid ester of formula (ii) is an
aromatic. acetate of formula (II) wherein R1 is a methyl group .  13.
A. process asc.l imed in claim 12, wherein the aromatic non-hydroxy
compound is benzene, Ui e aromatic carboxylic acid ester of formula
(II) is phenyl acetate and theryl carbonate, of formula (IV) is
diphenyl carbonate, 



14. A process as claimed in claim 1, wherein 1.42 and P..1 in the
dialkyl carbonate of formula (III) are the same and are a CI-Co alkyl
group, preferably a CI-CA alkyl group, and more preferably a. methyl,
ethyl, n-propyl or isopropyl group.  15. rocess as claimed n claim
14, wherein the dialkyl carbonate of formula (III) is diethyl
carbonate and the alkyl carboxylic acid ester of formula (V) is an
ethyl carboxylic acid ester of formula (V) Wherein R5 is an ethyl
group.  16. A process as claimed in claim 15, wherein the aroma.)
non-hydroxy compound is benzene, the aromatic carboxylic acid ester
of formula (II) is phenyl acetate, the diaryl carbonate of formula
(IV) is diphenyl carbonate and the alkyl carhoxylic acid ester of
formula (V) is ethyl acetate, 


