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EP 0 338 760 Bl Descri ption This invention relates to a process for .
producr ng an aronmati c carbonate conpound. More specrfrcally it relates to

an easily puriflable aromatic carbaped esecreound in a high yield and a hi’ gh"_{-'

sel ectivity by 5 reacting as phenolic conpound with a di-aliphatic
carbonate or an aliphatic-aromatic carbonate in the presence of a specific

catal yst. Pes¢riptigR| | known to produce an all phatic-aromatic carbonate, a = =

di -aromati ¢ car bonate or an arorratlc carbonate conposed of a m xture of

both by r ea 0§ ""3 HE" er°w=m1a'aa'a'r‘afe|°?'Bﬂ‘3h°eme°ar%8hmseeqmcalunt

al i phafi c- h | i T ﬁ [BrempoYd i AT *l’gd grta @Plsa\ﬂfr‘"r‘i

reacti.on’ e :";ic c c "]' [e efiehafic pathongte |of an | glte a?f?'?aaﬁ?'t’&')m
U|l

(2), the e a5 [éa @fslniﬂsrcsrl,ért;g Jpggg:wc%ﬁo o a%he

equi.l i bri u@lrbo?- JTFJeﬁJnl: m

rate is sl \alip &Gn%matfc ‘a“rbUdaFe ﬁw% h 94Gdtigns! O err
[err] 4Qe Accordingl y, many atterrpts have been made to sel ect surtabl e
catalysts for increasing the yiel qkof the praoduct in this reaction system
For exanple, JP-A- 10§@@§/ §926Aglogcz®egobe\£m~ ACROM net e(ll)corrpounds and
transition netal com poands capable of fofmng Lewis acids, and cites
[err] (X is hal ogen, acetoxy, alkox¥sr aryloxy) as 45 preferred exanpl es.
JP- A- 48783/ 1979 and RBCH,A000 APOHITSR| ArOCO A gROHt i n cddl yst
represented by the foIIO\%n ng fornula wherein™Y represents the [err] group,
OH group or  OR2 group, [err] are ldentical or different and each represents
an al kyl gPoup having 1 to 12 carbon atons, an aryl group having 6 to 12
carb'n...géom;, or an alkylaryl group having 7 to 12 carbon atons, and X is
an intedar of 1 to 3 h nQ_LiA- Ral o 55 - A- 4873311 979
and EP-A-879 al so di Eéﬁgbeng s %?FB ?% & mk}chozgd Erﬁg 338 760 Bl [err] |
10 wherein [err] and[err] are the sane or different and are defined as for
[err], and [qffmb réa@trog@(fﬂ %@x)ﬂﬁeé fiioram COhstan®s K Ghd ke drBw Uik brd 16, ftld uiitiluhied
in the SaMBwWaYo ¥ HeH Psiél? 3hdl Z%aitr&,craese%roa Hbdde, ahekprxrudef REEG.25 emd ed
by t he fol hmuoggaiwembva [err] i5

(RocozAr) (ROH)
" "(RocO,R 1 [(ArOH]

30

{Ar0CO,Ar) (Ronj
K, = (ROCO, AT (ArOHJ

Accordingly, many attempts have been made to select suitable catalysts for increasing the yield of the
product in this reaction system.

For example, JP-A-105032/1976 discloses Lewis Aclds metal. compounds and transition metal com-
pounds capable of forming Lewis acids, and cites SnX4 (X is halogen, acetoxy, alkoxy or aryloxy) as
45 preferred examples.

JP-A-48733/1979 and EP-A-0000 879 disclose an organotm catalyst represented by the following
formula

{R")a-x-Sn(Y)x

50 . .
wherein Y represents the OCOR2 group, OH group or OR? group, R! and R? are identical or different and
each represents an alkyl group having 1 to 12 carbon atoms, an aryl group having 6 to 12 carbon atoms, or
an alkylaryl group having 7 to 12 carbon atoms, and X is an integar of 1 to 3, which has no tin-halogen
bond.

66 JP-A-48733/1979 and EP-A-879 also disclose a catalyst of formula



i 7 ¥ .
wherein R and [err] represent a hydrocarbon group and [err] is an integer
of O to 2. JP-A-169444/1 985 discloses a polyneric tin conpound represented
by the following formula [err] 25 30gplyessgi7goBiand [err] represent a
hydr ocar bon group. JP-A-169445/1985 discloses a tin conpound of - the
followng formula 35 R -Sn- OH 40 wherein R represents a hydrocarbon
group or a hydrocarbon-oxy group. JP-A-27734511987 states that a tin
conmpound represented by the follown fo/nB? [err] 45 [err] . 50 wherein R
represents an al kyl group having 1 t¢$ 12 cagbpbn atoms or an aryl group, and
X i's al og al koxy, carboxyl at e &t ﬁl‘i’e tp. 55 can be used as a

at aI

reaction ys® for the production of ar fl i ¢ carbonates. These
previously known tin-containing catalysts T'n reafe the yields of the
products in'the reaction systens to sone extent, but still have

insufficient catalytic activity. Accordingly, this makes it difficult to

puri Tyt NGy DinEOASanathe are B8 sl Ao 80 o soinch B0 140 0 béflecPRO% ey &0
describes [ ek} inWMRIRE i9tehifediPthe SR wapeeho Xy, al koxy or aryl oxy) as
preferred exanpp-ggsob/i1dRaliscoisS i akdRie ApmseiRUBY tHesMBWNG@EnuRNd transiti.on
nmet al - conpounds capabl e of formng Lewi s acids. However, the Lew s acids
are corrosi vy-@ndr.e not desirable for the reaction apparatus and the
| i ke. Thewmet hod i nvolving the use of the 5 above conpounds is lowin the
yi el d” of t hewhdesini it endl R rerriesent a hydroratbameroup dpe L daedndnteasr @ tedmmercial | y
advant ageous. {ia-183444188p displesans palyege tngompaund repragertasi by tharfollowisg fspily an
aromati c carbonate conpound sel ected from aliphatic-aromatic carbonates,
omati ¢ carbonates and m xtures of these, ich conprises reacting a
phenéﬁc onpound represented by for ArOH (1) where Ar
stituted or unsubstituted
g with a di-aliphatic
5 [err]

benzene, naphthal ene, anthracene or tgetrdlin ri
car bonat e conpound represented by for (11
(I'l) 20 where R represents a nonov hydr ocarbon group havi ng
1 to 12 carbon atons and the two R y Ifi nk eagh other to form an
alicyclic ring or an aliphatic-aromatic cRar bonatie represented by fornul a

(1

1) 25 '
) %

30
wherein R and R! represent a hydrocarbon group.
JP-A-169445/1985 discloses a tin compound of the following formula

o)
* B
R -Sn—- OH
(O : |

40 wherein R reprasents a hydrocarbon group or a hydrocarbon-oxy group.

JP-A-277345/1987 states lthat a tin compound represented by the following formula
- -1

- X X

45 ‘ I

R-Sn—-0-Sn—-R
50 . X X

wherein R represents an alky! group having 1 to 12 carbon atoms or an aryi group, and X is halogen,
alkoxy, carboxylate or phenolate.
55 can be used as a reaction catalyst for the production of aromatic carbonates.
These previously known tin-containing catalysts increase the yields of the products in the reaction
systems {0 some extent, but still have insufficient catalytic activity. Accordingly, this makes it difficult to
purify the products.



[err] 30 wherein Ar is as defined in formula (1) and R is a nonoval ent

al i phatic hydrocarbon group have 1 to 12 carbon atons in the presence of a
catal yst selected from[er]r [err] 35 [err] [err] [err] [err] .
[err] 40 [err] [err] [err]/or a tlnéf%?é)sotér?rdﬁrepresented by the follow ng
formula 45 R 50 [err]

wher ei n X andPM-wses2igisndted albove kisal idéscdies X, o Mds, €O UK MOXS Xt SZnBE], anbEdYs -
[err] or a{wheteodmhaiigennac@iéxy| alkaxy or @fylory extrsefermed sdmplesoyf ther helwiscacitleand Xetehd
Y are not areouyds gndrpsitiont metdh compprpds cpppble offerify kawjsracide towovar th |LRwis acids ey y |
ar ou;{/ Wi t BoTroRie Hd@A robdesiable Tt thaigactioanparalys and the like.glihe Agtied inyolving the upeof the
present § n@‘@l‘ﬁl Eﬂst'ﬁé‘}w 9riBR ¥aWsof dhgy stk Brofush apd SRnet BegSald i beafopnatcially
car bonat e, r| ses heatl ng the aI hatlc aro tlc car bonat e of
Formora. b Qe teg s g irss ot grodyPi b ol gt i
car bonat e’ g%;;'rié’rﬁ‘ ﬁ:@%ﬁ#ﬁgﬁ%& arbpngtes, 8 V& ° H‘efehg' EUerRes rHcting @
cat al yst, FeElt i nvention I's based on the new °
findi ng (t’h HN ;he reaction of a phenolic conpound with a dialiphatic
car bonat e or an aI t-phatic-ar omatic carbonate, the use of a.catal yst as -,

defined abaNde AcrBprgdehte amBroMmaRichiipdakd iekiidlUr 8 sdsMiNBd bran&BEiRAbRkotd) ndbhiRaISHs,
yield and antivha@he 6radv@nni ring witty a Gisalishatgxarcoshts \dompoind @eprdentealby Tormla@yn reacti on
catal ysti¢. I n the process of the invention, the above catalysts nmay be used
either singly. or in conbination with each other. By using the catal ysts
defined above, the reaction pf a phenolic conpound with a dialiphatic :
carbonate or an ali phat%p n$ p carbonate nay be ca{]%i ed out at a w de
ranggdpf tenperatures r g‘? m 30,to 10 370 [err]a particularly at
150 tG 320 [err], the desired aromatic carbonate conpounds can be produced
I n high yiel d(;s and sel ect V|t e ot P'AB 023 %1979 di scl os s that nd Ne e e
producti on Bel’% ) g}ﬂ l?‘g' crhp | Etf’ %% d fé, 0
t enper at ur 2HI*SEC 93‘6 P & Pio¥Tc [ipd ¥ 20 ARG ESEORg e 8"’””?%{?56 8 ARG Ver
whi ch tgg process of the preosent |nvent|on may be carried out. However,
JP- A- 63023/ 1979 states that gf the reaction temperature.is too high, i s the
catalyst will lose act it _Ilfre resul ting carbonatggmyndesirably undergo
deconposition, and recom nmnen the use of tenperatures of not nore than
250 [err]C as preferred reactlon tenperatures. In actual working exanples
I N JP- A6 3@Ra8din /R ak lasfine® aCointuik (Wahid GalsId cho@diknt aliphfic hidigeabed growp tale ned 12
nore than 26k atoms in the presence of a catalyst selected from Sc20s, ScCz, Sc(OH)s, ScCls, ScFs;
. Mo(CHa COCHCOGCHs;)3, Mo(CO)s, Mo203, Mo{OH)s, MoOz, CsHs MoCg Hs:

Mn2(CO)10, Mn(CHaCOCHCOCHS3)2, MnO2, KMnO4, Mnz 07, MnClz;

NaAuCl; « 2H2 0, AuCls, AuFs;

35 BI(OGOCHa) BiHs, MgsBlz,
La(OCOCHs)z, La(OH)s, Co(OH)s, Pr(OH)s, Nd(OH)s, Pm(OH)s, Sm(OH)s, Eu(OH)s, Gd(OH)s, Lu(OH)a,
LuCl3 +8H20, La(NOs)s, LazO3;
o " Cr(CHaCOCHCOCHs)s, Cr(COJ%, Cra0s, Cr(OH)a, K2Cr207, (NH:)2Cr2 05, Cr(Hao)sCla CrOs;
L4 W(CO), WO2, W03, WF;, WClg, WBrs;
40 Ga(NOs3)s, GaClz, GaCls;

Inz0s, (InHz),, InClz; : :

TeCls, TeHe, TeFs, T802 TeCls, H2TeClg, TeO, SnO and/or a tin compound represented by the followmg

formula .

R R

- |

X-SSn-0~-S8Sn - Y%
§0 l
R R

wherein X and Y are identical or different and each represents OH, SCN, OR', OCOR! or a halogen atom,

s5 R! represents an alkyl or aryl group, X and Y are not alkoxy. groups at the same time, and R represents an
alkyl or aryl group, with the proviso that X and Y are not simuiltaneously OR'. -

The present invention further provides a process for producing a di-aromatic carbonate, which

comprises heating the aliphatic-aromatic carbonate of formula Il or a mixture of it with a di-aromatic

4



C. In viewof this fact, it is surprising that in the present invention,
the reaction can be perfornmed at a 20 tenperature of a wide range from 30

to 370 [err]C. As stated herei nabovegpvhs®7éd®1 aronati ¢ carbonate conpounds -

are to be obtained by the reactions (1) and (2), the equilibriumconstants
of the reaction, [err] and [err], are low and the rate of the reaction is
low in the Gﬂmmateaabtametl-b\ntbe progqqeasytje@qle@ abgve infthe piessnqecsfia patalysties definedteheyepri or
art is low | nT*BrRﬁ@P“‘t‘We'Ft@ﬁiﬁcﬂﬁs?%"smﬁWe’t&‘ﬂ‘"&ﬁ‘a‘t“hé‘ paclign ofpipheroliecoppeundvith a
i nventors o carbenajeor W@@tﬂagmaeﬁsarboam thedise 8f & qialyst fsidetinod glove can give an
equi kibri um Eo tﬁ‘ﬂ’%( 'P'g °€PP‘1 cathogatt; &1t § higwielsk and 3 highozetesivily &s B?mwda‘ﬂwt'e w500t
[err]C, the | ncr astheratlonte ture' -
el evated, ang., 'P & °“ ee"“r'eé'g ﬁ%ag t%{’?/ i "o b@u‘tse'g?' e?ﬂ?gr%{t uF Wmd’gth
high as 150 10g gﬁer éalalygs d8n8 t&qgmaotf g%hé?l %IQHJU @hﬂ 5 Siaifpfidhc Q&bonate
obtained in ohh,gttnpuatu et Ghrtdh ol ol o5 Wi L47h) oterBiHtrad ﬁ%@d 30.to
time. In @ddyd kOMkndparéifieily Bi (0 tasmmf b HésREd arbrilic BdrbYNEb SmoahddQBRb& produced In
conmpounds Caigh hRidd BiddeReitibg) hi gh i el ds by using the catalyst in small
anounts. A f urjPye63023h0x9 URgeses Batliltib pUuRtdh df BematdRbiBonals, thevacte 8 bafddd outat a
smal | “and t henpdesiea efkops 6elU T, tR6 soggestibg a tdnipaiat@ctangk tobér ivhieh Hequrdcessam el pagsont
tinme, side- inventibn masbacayidd oul. HewbveradRiA-63023/1979 sltetes thatdf the reacticretemeertturg isatbo bigh,
As shown #n mn:anlvmmmsmt@nv uttbenresyliing cerhenatas rsiasifably andergpsdesorapositions and! rat:om-
el evat ed t emeedsatie uess of amperatiyes glirat merehidan 289nifo emerefeeed feagting tamperaiuees

as in for rruI‘”&’kW P}amﬂ?evmd'h ‘P 2?/&979@?")“@6?"#@3 icpmigtRyt £ %fﬁmt"b’att"’ﬁé’f U‘é§?° n 200

aromati c car onate co e because the start n hatl

carb@nate or

2 p ra o alff%saf'tgn ere 8. ae b %a?”@
of t hfe ar 8”é1“? 8 areot?c}% %bgﬁea ke the lons ee um co r%of}é i 8 on csr)gtP
speci fi ed i gt R ogms 5 % A G gn
tenperat ur e%rior is S dét fo/re F Hc%e 5!1 enswe
since the r%ﬁs&.baaa\ssmmurmhat% dﬁmﬁ éoﬁ dnd 1§ famvﬁt iy

the ar omesi Gn&@ R0 NE tReyCaRbribiRghERSbAsY abHiftly fab & realc{bntt EiRpePit 6 BStovitbd, lahdl hat when

i nvention, {HaGed¥RdnAs EatiddQubdt tdnpRralbie BPdsi High GO IEUAY BSh @ alofiticéartahated R high quality
car bonat e OlcarflBs olddinel A higk yieK® BRL high SREINBEWifRini Sshbit @dittion timb.Oin ldditionkit buch high
preferably admpeiatuieslihe Bfomatictadhatey cdnypoids tihcbeledtbinee th HighOyialdst byl @singi thcataBerin
the ar ormat i emelbanimonatfcfudienpdvamabedshatisiesthd anaueichi thb catalyst lsmaiarciahd destesdyproallict
(STY) persoumcan bes obtaimed ithint & ehortareastiono¥men pigerreadtions. ard kimiteslo andethe ipoadadt isTeft dxcallerdyy
whi ch the yiqedlity. of the aromatic carbonate is increased involves carrying

out the react iArsho IngAr-ArE302HRP. tW“ﬁgﬂR@PVP@OﬁaéﬁQﬁhéﬁ aiR usedfat plawatadcigmperaypes, a
system and PyRigduct piperiGopgound AR (rad R) P poiimfereule KB nm’a dereinafter) Jerms ingddition to
met hod can éﬂes‘E?s'EﬂE ap ?‘Pe‘i}“’%a‘? [am P’Uc 5%“9’61"“% H?‘?“ﬁe ﬁW‘BQt d“‘?"ﬁ“at“h |°§'ng2‘§§:’

t 0o, since giphats "]a selP ity .
h?Shefl '? han °T°ﬁs°f o%ﬁ:’ "811}'8 ;)hzét % vg?taqg(t yeé1 at%lg eaction

distillati og uctn on_solution is gardly

© s Vl
Eyi .‘]ou& Eo?l)(.o mat, a cag(be € 1nCrease
nor e\ gf fi ci e@i

"E lid &4 m tﬁé Bl allﬁxtat'ic%rbonate or
oper at i on, My E«P KA g qsm ﬁrﬁbé %@& R AD s LHiGChHY, B 19 dosirod
separat ed i BroduddisStigh, bt 1h6 BrofvalicUdiibordndlcomipbohd Th @hé.ﬁea af smgweﬁece I8 yhiaqbtr)
of the ar onpbd it Geh MeTedchon dppdradsed. Since in this case, the

concentrati on Tk chehtions GraEBd Il Ghiclo e YBIdt b tHai sgilic Eaptnkts Y intisasaDinedhas tairying
[err], the mambyadacivh WRilb]tiwyreslithy iHAHa irentovbe 6 e sheeraafiora sydtey jasd) thes shiliag thgo -
into equi4pnmeadiibdurd taithi [prddyctsiiin. This methddadiah els bo apli@into Wecpracivnoft teig dvenled-Ircthin
be nore eff iceseeine|since heeadibrigm genstapfe Kr enddtiimthe reastion systant are bighar thah én the brigr art,
art, an aze®OHop cbeatgaayedshy: for exarmyln, Adisfilstion withep smpller fray aeoher ang theyield can be
reaction sys‘tc@ﬁﬁeﬂn'HWRfo‘q@‘% éﬁ%@@oé@ Bnusad @Bt Fplerialiin 1he H@"B@P“a%@ﬁ’f‘?’b MegH

agent. The %ZG‘I“BP"iG“"H’&JFssep 'é rad’b‘}ﬂ “TDC '“t’o
3 hours, i‘;’m(xI és F‘8 '§° éSlP'd ChiP a’Pﬁ%‘;Sblr”‘ft"P?S‘ﬁ‘e jiingteas ??i‘t
convent i onal Mg, '8 Migher sadl %’BE?’TSBWS ol
aver age. becomas edsy an expenses ha go m 0 equipment and ut||| can e cu to economlc a va age
ROH can be more efficiently removed from the reaction mixture if as in the pnor arf, an azeofropic agent
' such as benzene or heptane is added to the reaction system and ROH is removed as an azeotrope with the
§5 azeotropic agent.
The reaction time is 2 minutes 1o 10 hours, preferably 10 minutes to 3 hours, and the process of this
invention is economically better than the conventional methods which require a reaction time of 8 to 24

hours on an average.
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EP 0 338 760 Bl General | y, when the catalyst is other than a tin catalyst,
the reaction tinme may vary dependi ng upon the type and anount of the '
catal yst and the reaction tenperat ypey 3sgoigt 2 M nutes to 40 hours,
preferably 10 mnutes to 3 hours. if the reaction tenperature is 230 C or-
hi gher, the equilibriumconstants of the reaction, [err] beconme high, and
t he reacti on Geaerallyenhen ing|cetelips iswithehthen atieatalystithe Feagkion Gie mey vasy deper@ing mpanuees .
to hour. iR e amauaiobthe satalyy dudtthe eection tamippiaiyte. andds R minutea fp 4chourptrsgferelly 10
addi ti on tB““E‘Hé “éédﬁﬁ@ ;%gnf"énaw%?@ %atHP '% RS0 { Erft hiigheh °r@&t‘1"i”6r?°ﬁ§:§t Zfs 'F‘:ge
convent i on A

car bonat%, B'Hh'? §358 '?’?Jéﬁt % fﬁce' tl q"é':;/?ag IJFB\?PtﬂlﬁedFﬁf?g'ﬁT o Jhe qeppomical

reaction 59 i i b %%{?& Jo%a&@@ aed%ers'o 418y
al so be apQAr}ue vﬂul to th product
Fur t her mor gge g éléb .iaatoqn.sagpsmme .%c a@r}.:az

agent sygh po'?s§ibl ‘?@Zdﬁrlﬁ aQJotr SRR GudiOa ﬁzeﬁ@@rq{ebtgﬁb tsm»%tr&aa.&. é’n?HﬂBVrﬁm 0‘?43
an azeot r ORfanVzédiofe i th%%%dir @eﬁgm‘htenaaéyrﬁor@Mne&mmr&n@hflcnent renmoval
of ROH. The shéllstaitig c&RERls NS tNehtdlyde uatim s thvan@Candthd Producisrob@imbd e gnd
t he productssciad asievweid deil. | be descri bed below in detail. 15 Phenolic
Conmpound The phenolic conpounds used in this invention are represented by
the fol lowPhenolc®ommduad Ar OH [ 1] wherein Ar represents an aromatic conpound
residue of a substituted or unsubstituted benzene, naph- thalene,

ant hr acene orThe phepclic compoiney usedithis firventian arpfrapesentsd by e fpllwindlormlac onpounds  of
formula [1] include phenol, o-, m or p-cresol, o-, mor p-chlorophenol,
o-, g or PO nllphenol o- m or p- (iso)propyl phenol, o-, m or

o ph?of’{ I:h?ncgl :crgﬁ?r?nf” "2%%“‘?]‘? RaPR B S & st ool Bl n:;g,qa%
3, 4-di net i
e osé@ aﬁf RS A f&@ {00y &amna@ bl 05

_&

bet a- ant hrB hehal, &' I-lor r(l Xnof’l or[a ﬁhQIL 6 m-or
car bonatges,,. Zianl Ghokfhb aot m- Y S ntrb;SheE §6 iR He Y ﬁ-&methyl
r epr esent ephoRd, 38 8imolih &mlngeaismﬁmhm QpHALAephtdD toBlnbpntdDan Aol FOF these,
represents @namgafj,r@fg,tab@hgeg ati c hydrocarbon group having 1 to 12 car bon
atonms, preferably an alkyl or cycloal kyl group. The two R groups nmay be.

Li nked to Biadliphaiid dadionatebhe al kyl group may be |inear or branched al kyl group
having 3 to 12 carbon atons, and- exanples include nethyl, ethyl, propyl,

i sopropyl, bThy ti:alighatizcagpbnatep @sedyr this ireentiemary represeted| by thedgloyihg generaldermyla
groups. Exanples of the cycloal kyl group are cycloal kyl groups having 5 to
7 carbon atons in the ring, and |nclude cycl opentyl, nethyl cycl ohexyl, 45
cycl ohexyl and cycl oheptyl groups? An ethyl ene group may be cited as an
exanpl e®f two R groups |inked tz each ot her. Specific exanples of the

conmpounds represented by general or bl] includ net hyl carbonate,
di et hyl carbonate, di-n- %utyl carpona e i cycl ohexylr"car bonat e, di benzyl
carbgnate, di-n-octyl carbonate, dii sopropyl carbonate and ethyl ene '

car bonat«? greir; Heéﬁ'ase Gﬁ%éma:eﬁ i @B rdcﬁrbtm &fmﬁ)r I%W\Q/ 1% arb%p atoms, preferably
Aliphatic- & d dycl ub@ b&rn%mﬁdh%msﬁﬁ He lirdar
this invengd Qﬂncﬂéﬁalkﬁwm%blﬁﬁhb&‘ 12 eartfoa 4169, RBd SRAMIeB moﬁuas WL propfa, 6
_ isopropyl, butyl, t-butyl, pentyl, neopentyl, hexy!, heptyl and octy! groups. Examples of the cycloalkyl group
are cycloalkyl groups having 5 to 7 carbon atoms in the ring, and’include cyclopentyl, methyicyciohexyl,
45 cyclohexyl and cycloheptyl groups. An ethylene group may be cited as an example of two R’ groups linked
to each other.

Specific examples of the compounds represented by general formula [M] include dimethy! carbonate
diethy! carbonate, di-n-butyl carbonate, dicyclohexyl carbonate, dibenzyl carbonate, di-n-octy! carbonate,
diisopropy! carbonate and ethylene carbonate. Of these, dimethyl carbonate is preferably used.

Aliphatic-Aromatic Carbonates

The aliphatic-aromatic carbonates used in this invention are represented by the following general
formula (lif)
5



iy

EP 0 338 760 81 [err] 5 wherein Ar is as defined in formula (1), and R is
as defined in formula (11). Specific exanples include phenyl net hyi
carbonate, phenylethyl carbonate, phgpylssyseBexy! carbonate and _
tol yl methyl carbonate. O these, phenylnethyl carbonate Is preferably used. -
when the reaction is to be carried out in the presence of the specific '
catal yst. 10 Aromatic carbonate conpounds The aromatic carbonate compound
as the product in this invention |$ an aliphatic-aromati c carbonate, a

di aromati c carbonate or aapi xt@re Of -botk.RThe di ar onb¥LE) carbonate is

repr esent ed by the formula 15 [err] 20 wherein Ar is as defined in formula - . -

car bonate d meth henv% car bonate

1 Specffic exk Ies are hen

((ZII %dl rrgt hyl d‘ﬁ%‘ﬁ rrp g{%ﬁg%%% '93
Ti n conpoun

ormian bl iﬂ% s okt aﬁ'&’" 'g%ipfa%a

Specific ,gxarrpsf’ecmcc?‘a' te met al conpounds incl ude 34 a(R = BuX = d, Y'g.
A), b(R  ARihatt Gardohatd campelilas C(R = Bu, X = d,Y = OPh),d(R = Bu, X = Br, =
Br)c(R—Bux=tsr Y=u—r)rrR—BuX BrY ODh)g(R—BuX NCS, Y =
NCS),  h (R = Brhe arbniatid\Sarbonale contgotind ds thefprodudbih thiKinvédtish is ¥n SliphdtBaromiatic{ datbond®) a
X = NCS, Y iatolicdarbbopate ¢ a(rhixtare BibothXTre didromalic caroRdtd i repreberitdd by thiiormula OAC, Y
= OAc), m(R=FE, X=4d,Y=d4d),n(R=E,X=NCSY = NCS),o(R = l\/e,X =
A,Y=d),p(R = MX=C_0Ac,Y =40 OQAc) @nd g (R =Ph. X =d,; a)
These catal ysts show excel | ent catal %st ﬁ%t' éty even when used sr ngl y. If
desired, however, they may be used i ATEBRYT a Ton with each ot her. (2)
Cat alyst conprising Sc, Vh; Au, Ga, In, Bi, Te and | ant hanoids
Thi s Cat #Py$herpig At is| ‘@aéﬂﬁ" @awi%dhcﬁpeﬁ'fwa?ra'e?'e%réfﬁt dighemd ccprbgnate: giimatihyipheny)
gr oup. consi §f’P?i‘§t°o‘?'(d'Sl9thV'€i‘°“y'h rbonatg pnd digpphifpyt calkgnatey |, Bi, Te and
| ant hanoi dsg?_éggounds of Sc, Mb, M, Au, Bi and | anthanoi ds have high
catalytic a y and the desired products can be obtained in high yields.

Speci fic &Xa k fc&ﬁpoﬁ%&taﬁr@é Qleﬁbsand/&%e%g&n{p%nﬁl of i'raerf&]owiﬁg formulJ err] [err]

[err] [err] [

- B R
% | X -8n-0-5Sn-Y
R R

" wherein X, Y and R are as defined above. Specific examples of the metal compounds include
36 a(R=Byu X=2CLY=Cl)bR=Bu X=ClLY =0H),c(R=Buy,X=CLY=0Ph),d(R =
"Bu,X=Br,Y =Br),c(R=Buy, X =Br,Y = OH),f(R =Bu,X =Br,Y = OPh),g(R = By, X =
NCS,Y = NCS), h(R = Bu, X = NCS,Y = OH),i (R = By, X =.NCS, Y = OPh), j (R = By, X =
. NCS, Y = OCH;), k(R =By, X = Cl,Y = CH:Ph), 1 (R = By, X = OAc, Y = OAc), m (R = Et, X =
: s CLY=Ch)n(R =EtX = NCS,Y= NCS)o(R=Me,X=CIY=Ci)p(R=Me.-X=OAcY=
? i OAc)andq (R = Ph,X=Cl, Y = Cl).
' These catalysts show excellent catalyst activity even when used singly. f desired, however, thay
may be used in combination with each other.
{2) Catalyst comprising Sc, Cr, Mo, W, Mn, Au, Ga, In, Bi, Te and lanthanoids .
This catalyst is at least one compound of an element selected from the group consisting of Sc, Cr,
45 Mo, W, Mn, Au, Ga, In, Bi, Te and lanthanoids. Compounds of Sc, Mo, Mn, Au, Bi and lanthanoids have
high catalytic activity and the desired products can be obtained in high yields.
Specific examples of such catalysts include
Sc203, ScCz, Sc(OH)s, ScCls, ScFa;
Mo(CHaCOCHCOCHS;)s, Mo(CQO)s, Mo203, Mo(OH)a, MoO2, CsHs MoCs Hs;
50 Mnz2(CO)10, Mn{ CHaCOCHCOGCH;3)s, MnO,, KMnOy, Mn2 07, MnClz;
NaAuCl; « 2H, 0, AuCl;, AuFs;
Bi(OCOCH;3), BiHa, Mg3Biz;
La(OCOCH3s)2, La(OH)s, Ce(OH)s, Pr(OH)s, Nd(OH)s, Pm(OH)a, Sm(OH)3, Eu(OH)3, Gd(OH)a, Lu{OH)s,
LuCls «6H20, La{NO3)s, La20s;
55 Cr(CHaCOCHCOCH3)3, Cr(CO)s, Cr203, Cr{OH)s, KzCr207 {(NH4)2Cr207, Cr(H20)s Cla, CrOs;
W(CO), WOz, WO3, WFg, WClg, WBrg;
Ga(NO3)s, GaClz, GaCls;
in2 O3, (InHa),, INClz;



5§[err]‘[*err] ‘[err] [err] 7 EP O 338 760 Bl [err] Preferred anong them -

are [err] [err] These catal ysts show excellent catalytic activity even ... .. _

when used singly. |If desired, howeveErgasseso BBy 5 be used in conbination
with each other. The anount of the catalyst (1) or (2) is an anount

generally called a catalytic _anmount, which is effective for catal yzing the '
ester i nterch T?"ba'l'?ﬁ JH%F‘Q’hé’Z br?fﬂ TQS) co ound Wi th

al i phati c- % %P Q"gb °’°I )31: ‘r?ohnDNﬁ%(c?ﬂ"' 1@""t 0
|
Lﬁéﬁr] o ¢ Era'rfoaﬁ%&r B4h a"s"sr?-a ot Vo e, oS g

the a7 phatt ey ’“°" 2 i & e } HErBral cahida 2 ORI bl |
e bonat o gy T Tilpi i de abrnnr‘a’}“‘?z‘%: i
pr esence ofbo.ateca Koy uzﬁrﬁnqaaa ol o the 2 rlold5% SHOBraly 0.2 109ﬂﬁolb'§se asoll o NE

previ ous  sty@amobitlor WBpheRslic dorfbolaer ent cat al yst sel ected fromthose

descri bed hermarbahm/@rboa&es may bélprciiude@ B¢ hbaliny the afphansrrditid dafboRIRON & MiRas of N
equat i on ( 3jth adRstomatly chrBonaiarobiaiael! iythe pioceds et arthi i BlaltnereX farther ie tidfprdsehcb of 370
[err] C, praflgstably 150 to 320 C, under el evated, atnospheric or reduced '
pressure. Prefhercatelyst maytboitke sameras dig ane tusagrig dhe Arevivye s, (ricwa treca diftrént catalyst
renovi ng t lseleqtessam thasg deficdbep hgrpiaabove- car bonat e out of the reaction system
Thus, by'r eactisnigaqipe isoshen by dhecehty aeioniepyatiom ). ind a'rﬂrv a‘iaf'@d oy ﬁcﬂﬂ?ﬁ‘é‘%r
the ali phattq"?,W?F’mwﬁFP& 99 G Belorhi 180 9520 He uppe Slevgted, gin spre ngﬁ%‘:g%

cat al yst cOfs®Yy "bsf°a§ﬁ€)°%§ri’8 % e H@lpﬁs%?‘r’ﬁ'a'ﬁﬁﬂ“?"g’ﬂ ?’?s’g?ﬂt'g%l hg! B’Pafeo%f ng

for rml a R ° diiane rsey ﬁle q\en | N§Wl e F etlc a;gOﬂ e Ot 916 al c—aro IC
def i ped z%b%x&na wﬁ’a@ naecof" ir s e Rie i aharofg FSeibdsmin

sel eCrivit G reac fon i s no coI ore can e eaS|
purified to 0 ta|n a pure aromatic carbonate Furt her nore, accordr ng to
this invention, an aromatic carbonate can be produced .in high yields by
carryi ng out the above reaction in tgie presenge of a catalyst conposed of
at | eastasone conpound of an 35 el enent sel ectfd fr‘gmthe group consi sting
of Sc, Cr, Mo, W M, Ay, Ga, | BiSnTe &g $nT haanoi ds as defined in
claim1. Accordl ng to th| S process, Rsolati orRof t he product and the
recovery of the catal yst can be easily perforned. This advantage is greater
when at | east one conpound.of an el enent selected fromSc, My, M, Au, Bi
and | ant®anoi WerdinX, YaadiRaw asdefinedigtaveyst . The fol | ow ng exanples illustrate
the pr esenta“ iBfppratin Faenaty, Cﬁ'rll-?a‘tb@l‘"e‘i'jét high Y‘°“l‘5><%{ﬁrﬂ°@§""'f°st '“i%“‘&r‘ﬁ?"tﬂ?o solution is not
Conpar at i vé7° ﬂgg?‘ébﬂeqs'fylp&g’l" #’t RAtic £arbpnatent aj ni rg)godcat al Ysts agd
Exanpl es 14 _t more, t entnon, an aromatic carbonate can be uced In high yields by
carry ng out. the al ove reactron in e presence of a catalyst composed of at least one compound of an
35 element selected from the group consisting of Sc, Cr, Mo, W, Mn, Au, Ga, In, Bi, Te and lanthanoids as
defined in claim 1. According to this process, isolation of the product and the recovery of the catalyst can
be easily performed. This advantage is greater when at least one compound of an element selected from
Sc, Mo, Mn, Au, Bi and lanthanoids is used as the catalyst.
&a’ The following examples iflusirate the present invention in greater detail. Examples 1 to 13 and
40 Comparative Example 1 illustrate the use of tm-contammg catalysts, and Examples 14 to 26, the use of the
other type of catalysts.

Example 1

45 Phenol {0.11 male), 0.11 mole of dimethyl carbonate (DMC) and 0.01 g of CI"Bus SnOSn"Bu2(OH) were
put in a 50 ml. autoclave, and heated at 265 *C for 30 minutes. After the reaction, the reaction solution was
a yellowish nearly coloriess, uniform solution. its gas chromatographic analysis showed that the conversion
of phenol was 12.46 %, the yisld of phenylmethy! carbonate (PMC) based on phenol was 12.04 %, the yield
of anisole was 0.42 %, and the selectivity of PMC was 96.6 %.

50 ‘
Examples 2-8

Example 1 was repeated except that the reaction temperature and the amounts of the starting materials
and the catalyst were changed. The resuits are shown in Table 1.
§5



ot her type of "catal ysts. Exanple. 1 45 . Phenol (0.11 nole), 0.11 nole of .~
di met hyl carbonate (DMC) and 0.01 g of [err] were put in a 50 nl. _

aut ocl ave, and heated at 265[err] fogpdQ@sgireeses. After the reaction, the
reaction solution was a yellow sh nearly colorless, uniformsolution. Its

gas chromatographi c anal ysis showed that the conversion of phenol was 12.46 .- '

% the yiel dExahplesiPed2y|l net hyl carbonate (PMC) based on phenol was 12.04 %
the yield of anisole was 0.42 % and the selectivity of PMC was 96.6 % 50
Exanpl es 2-8 ER@mppe Yasupgeatadheiaert dhad theeisection, iomperaiurer a9d dhq eatalyst weker ghenged as
and {he anodiffcatedin Table LThe reshils dashandt Jabiml The Eagiiop spiufiops wRrp colprest gedtightly
The resul £s YaouisRpRiRmm 3995 ¢ 1. 55 8 EP 0 338 760 Bl Exanples 9-12
Exanmple 1 re ea&ed gxeept that the reaction tenperature and the

cat al yst memgs@'—"@%%e’é@gs—l ndicated in Table 1. The results’are shown in
Tabl e 1. The rgafhihQyves Mol BSeptHalsrtn! ik Las Ho catalyl!ahd o Roacttf tdripWiatire was
uni for m sgl Wb 88510 S@RBATRL ;eym 2 Rt

a
R il TADANPTHS rdachhSsolBOIE RhsLBrof cRBTa i
[err] was ugg#dipiste bfdacat al yst and the reaction tenperature was 10 changed

to 280 C. The results are.shown in Table 1. The reaction solution was
brown, and a bl ack precipitate forned. .15 20 25 30 35 40 45 50 55 9 EP O

338 760 Bl 4) S~~~~1 r A@ "4 |An ,0% o 0 f
40 *  ~~~M O re% In co o o %Mfio O % C%O0s
c. O n 0 0% 0% C - 0 l1Uroo u XOcra a o C"n
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Phenyimethyl carbonate (7 millimoles) and 0.01 g of CI"Bu2SnO"Buz(OH) were heated in an autoclave
at 200°C for 1 hour. Analysis of the reaction solution by gas chromatography showed that 1.8 millimoles of

Example 13

55
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10 EP"0 338 760 Bl di phenyl carbonate and 1.-8 millinol es of dinethyl
carbonate forned. Exanple 14 5 Phenol (0.11 nole), 0.11 nole of

di methyl carbonate and 0.01 ¢ of [errgpgieg pegi N @ 50 nL autocl ave, and
heated at 250[err]C for 30 m nutes. Gas chronmat ographi c anal ysis of the
reaction solution showed that the conversion of phenol was 15.17 % and =
anl sol e, phdiphénydativphatecand ) SraitimoleFiidmethpiccatipnatederyed.car bonat e (DPC) f or ned
inayield of 1.78 % 12.50 % and 0.89 % respectively, based on phenol.
The total s&s&mmdaifity of PMC and DPC was 88.3 % to Exanples 15- 25 Exanpl e
14 s repeal ed except that the cata sts i ndi cat ed |n Tab e wer e used

i nst 8ad of t hePhedgl éﬂ :;g CgY °"a*P 'SWBWrP‘tt]'F ’I’ :
2. 16 ExanpPEo heto 1 i 1“‘ v
were heated$ 's' o) waﬁ,] o d'é

en 0
anal ysi's of. {}rfé |58|é yegm | rml es 0 henyf' QO
car bonat g,a ' 'mo es I met car bonate formed 25 30 35 40 45
50 55 EPEQan;?p’@%@Qg) Bl 4)"4 5 "a en 4o t co
- .4 ~en V% | . —~Q +
. . . Ekample 14 was repeated except that the celtatysts QRdidated it Table btwere useil mstead)Qf thQ
' I 0 eﬁalyst used in Example 14. The results are shown in Table 2. C
.10 QOe- .4 O cl en a% M N % O ‘o 0o G -4 0
-co '0 Ugxdrhple 26 .0 M t- tr- - N - -4 -4

-4 1t-1 o 00 _
Phenyimethyl carbonate {7 millimole) and 0.01 g of Mnz(CO)i10 were heated in an autoclave at 200°C

: ~ for 1 hour, Gas chromatographic analysis of the reaction solution showed that 1.7 millimoles of diphenyl
\o/ 20 carbonate and 1.7 millimoles of dimethyl carbonate formed.
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Claims

ss 1. A process for producing an aromatic carbonate compound selected from aliphatic-aromatic carbonates,
di-aromatic carbonates and mixtures of these, which comprises reacting a phenolic compound repre-
sented by formula (1)

12
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Claims 55 1. A proctésc’s or producing an aronmati c carbonate conpound

sel ected fromaliphatic-aromatic carbonates, di-aromatic carbonates and
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Ciaims

55 1. A proces§ for producing an aromatic carbonate compound selected from aliphatic-aromatic carbonates,
di-aromatic carbonates and mixtures of these, which comprises reacting a phenolic compound repre-
sented by formula (l)

R | [



where Ar represents an aromatic conpound residue of a substituted or
unsubsti tuted benzene, naphthal ene, anthracene or tetralin ring with a

di -ali phatic carbonate conpound reprepsesdse@olpdi formula 5 (11) [ERR _
(I'l) where R represents a nonoval ent aliphatic hydrocarbon group having 1
to 12 carbon atons and the two R may |ink each.other to forman alicyclic-
ring or an al iAPHAL | @ ar onat i c carbonate represented by 16 formula (111) -
0 20 [err] crrry
wherein Ar i s wAeref fepiegpnisnan G’Pﬁ‘ﬁ‘!cac ungygsique ofsa gubstied or eﬁfu'vaﬁtm%aque.
hydrigear bon gféRifieReg, antragege grtetalp B’EPri” Phraivhatic paienpls capnourd igprogented by forayia

sel ect ed % r om® ‘[err] [err] [err] [err] [err] 30 [err] [err] [err]
[er]r [err] 35 [err] [err]O and/or a tin conmpound represented by the
follow ng formula 40 o R R

I | [er]r 45 whereinllX and Y are identical ‘or different and each
represent,s OH SCN [err] OR’aONEHOgBA at om [err] represerﬁ[@)an al kyl or
aryl group, R represents an al kyl or aryl group, with the proviso that X
and Y are not:sinultaneously OR[err]. 50 2. A process, according to claiml
in which the waeeR eprdséntsCa mohaaler® diphstic hijdrbcampe lpIRingft 1490 chrbon3aéthLdnd e
3. A process aacRmlyrigk bachothar W idrmaan alicyciie rind) bicdn dipreticadrsatic airbahadfredrésented by
phenol i creconpéumea i t he di - aliphatic carbonate or aliphatic-aromatic
carbonate is'fromb5:1 to 1:5. 55 4. A process according to claiml1, 2 or 3
in which the catal yst is used |%a concentration of 0.2 nole %to [err]

nol e % based on the phenolic corpound. EP 0 338 760 Bl 5 A process
accqﬁg ?Dto any one of th%rp_r g clainms in which thggnolic conpound
i s pheno 6. A process according to any one of the preceding clains in

whi ch the di-aliphatic carbonate is dinethyl carbonate.

wherein Ar is as defined in formula (I) and R’ is a monovalent aliphatic hydrocarbon group have 1 to 12
carbon atoms in the presence of a catalyst selécted from
25 8$¢203, ScCz, Sc(OH)a, ScCla, ScFa;
Mo(CHs COCHCOCHSs)z, Mo(CO)s, Mo203, Mo(OH)s, MoO2z, CsHsMoCe Hs;
Mn2(CO)10, Mn(CHs COCHCOCH3z)s, MnO2, KMnO4, Mn2O7, MnClz;
NaAuCIz '2H20 AuCla, AUFa,
BI(OCOCH;s), BiHs, MgsBiz;
30 La(OCOCHs3)2, La(OH)s, Ce(OH)s, Pr(OH)s, Nd(OH)s, Pm(OH)s, Sm(OH)s, Eu(OH)s, Gd(OH)s, Lu(OH)s,
LuCly+68H20, La(NOs)s, Laz03;
Cr(CHa COCHCOCH3)a, Cr{CO), Cra0a, Cr(OH)s, K2Cr207, (NH4 }2Cr20y7, Cr(Hzo)r, Clg, CrOa;
W(CO)s, WO2, WOs, WFs, WCls, WBrs;
G2(NOs)s, GaClp, GaCls;
35 In203, (InHz)y, InClz;
TeCls, TeHz, TeFs, TeO2, TeCly, H2TeCls, TeO, SnO and/or a tin compound represented by the
following formula

40 R R
| | ] i

X-8n~-0-8n-Y

R R ~

wherein X and Y are identical or different and each represents OH, SCN, OR', OCOR!' or a halogen
atom, R' represents an alkyl or aryl group, R represents an alkyl or aryl group, with the proviso that X
and Y are not simultansously OR!.
s0
2. A process according to claim 1 in which the reaction is carried out at a temperature of 150 to 320°C.

3. A process according to claim 1 or 2 in which the mole ratio of the phenoclic compound to the di-
aliphatic carbonate or aliphatic-aromatic carbonate is from 5:1 to 1:5.
55 .
4. A process according to claim 1, 2 or 3 in which the catalyst is used in a concentration of 0.2 mole % to
1073 mole % based on the phenolic compound.
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5 o a 7. A process according to any one of the preceding clains in
whi ch the aliphatic-aromatic carbonate is nethyl phenyl carbonate. 8 A =
process according to any one of thgpprs3gedoed cl ains in which the catal yst
is at | east one conpound to selected from[err] [err] [err] [err] 15 _
[err] [err] [err] 9. A process for producing a di-aronmatic carbonate, which
conpri ses !heamrwgsswh@rmglt@mom ofdwecpresediicg cigms inavhish thatpbenelic cBPoVDY i phanpl.
according to claim1 or mxture of it with a di-aromatic carbonate

obt ai ned b ﬁ%"cﬁ?s(ﬂ?%%"go‘? ag e shibe greceding cfsimsdeulityhe fiafinhetiG sarbpnate 'fJF"é‘?@che
of cat al ystcarﬁ‘g‘aﬁefl ned in claim1l. Patent ansprl che 25 1. Verfahren zur
Her st el I°u tipschen rbon t ver bi ndu a m#hlt aus al i pha-
tisch/aro t| cess %‘ﬁa {°a" oned?aro ﬁ'"ﬂﬁeaﬁ"sdﬁlwﬁging?éﬁ’q %ﬁ o s
davon, unf assen zung el ner phenol i schen Ver bi ndung, angegeben
durch die oy I RS ta i@l 51%

Ver bi ndybngfegg]%{;,uaﬁcsoﬁt ul gr}ygdg%] O{gg%'?rgﬁggglg@?‘ |S§H u‘fhgér“t en Bgﬁz'%ﬁ-‘e-aa G pﬁfrﬂ
Ant hr acen- 0&gjo,, sk, Belom, 8@&%, badeutet, mt einer dialiphatischen

Car bonat ver bmwuﬂgocrwwbmzccnjumkbadm(mr Mebd., CIHMoEH0 R -0-C- O R

(1'l') 40 in dem(BoheMAEHCOOWIUTHgE, MiO: JtNrO, Sl e7 Hitlenwasser st of f gruppe m t
1 bis 12 KohNefagl024:0t AudbnAdFedeut et und di e beiden Reste R mteinander

ver bunden seBifORMthk BiteMaBi2:Bi | dung ei nes alicycli- schen Rings odor einem
al i phati sch/ &ﬂ@ﬁ‘a‘tﬁﬂabchﬁﬂﬂ)céiemﬂ#afr(oﬁhd‘é@@ﬂ)eﬁﬂd e PryP)s. Ey(Qtd. Go(OYk) LuGH)g
so~ ~ ~~~ Ar Le§cBihORLaNQay anfl1#205- 50 wobei Ar wie bei Fornel (1) defi n| ert

ist und R _eine e| nywer e aI [ hat i sch KohI n sserst of f gr m.t bj s
12 Ko ens% 01Af na &% dg Qﬁgz? y oM 1] a%? lﬁésslp'éﬁf] %’ﬁft
aus ! § ( OCHs ) 3 _
Nb(G-l)S Nb E@; 'F?esg% NS %‘% SRR CHAC é%a

KMh4, I\/hZIL;Ze @)&e NaAuCl 2. 2H20, AuCl3, AuFq; Bi (OCOCH3) , Bl H3, I\/g3B| ;
La(OCOCH3) 2, La Ce(OH)3, Pr(OH)3, Nd(OH) 3, Pm(OH) g, Sn(OH)a, Eu(C]—l)a,
Gd( OH) ags L( bfiaRren 1dur Herstellung seiner aromatischen Carbonatverbindung, ausgewdhit aus alipha-

tisch/aromatischen Carbonaten, diaromatischen Carbonaten und Gemischen davon, umfassend die
Umsetzung einer phenolischen Verbindung, angegeben-durch die Formel (I)

* AOH ()
30
in der Ar einen Rest einer aromatischen Verbindung eines substituierten oder unsubstituierten Benzol-,
. Naphthalin-, Anthracen- oder. Teiralinrings bedeutet, mit einer dialiphatischen Carbonatverbindung,
angegeben durch die Formel (lI)

35

o
I

R’~0-C-0-R’ - (I1)

in der R’ eine einwertige aliphatische Kohlenwasserstoffgruppe mit 1 bis 12 Kohlenstoffatomen
bedeutet und die beiden Reste R' miteinander verbunden sein kdnnen unter Bildung eines alicycli-
schen Rings oder einem aliphatisch/aromatischen Carbonat, angegeben durch die Formel (ill)

45
O

Ar-0-C-0~R’ (III)

50 :
wobei Ar wie bei Formel (I) definiert ist und R' eine sinwertige aliphatische Kohlenwasserstoffgruppe
mit 1 bis 12 Kohlenstoffatomen bedeutst, in Gegenwart eines Katalysators, ausgewéhit aus
S¢203, ScCz, Sc(OH)s, ScCls, ScFs;
Mo{CHs COCHCOCH )3, Mo(CO)s, Mo20a, Mo(OH)s, MoOz, CsHs MoCs Hs:;
55 Mnz2(CO)10. Mn(CH3 COCHCOCHs3)3, MnO2, KMnOy, Mn207, MnClz;

NaAuCl; « 2H. 0, AuCls, AuFs;

Bi(OCOCHa), BiHz, Mg:Bis;

La(OCQOCH;z)z, La(OH)s, Co(OH)a, Pr(OH)a, Nd(OH)a, Pm{OH)3, Sm(OH)s, Eu(OH)s, Gd(OH)a, Lu(OH)3,
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4 100f 1171222 10111 12221 1111 * CN S * EP 0 338 760 BI
LuCl e- 1H20, La(NO)3. La208; Cr (CH3COCHCOCH3)3. Cr(CO), Cr203, Cr(OH)3,
K2Cr 207, (NH4)2Cr207, Cr(H20)6 C2 s ggéass Wo@d s, W2, WOO, Ws, WO 6.
VBr6; Ga(NGa)3, GaCl2, Gds; 6 IIn2(, (InHa),, InC2; TeCl 4, TeH,
TeF6, TeQ2, TeCl 4, K2TeCk TeO SnO und/ oder einer Zi nnverb| ndung,
angegeben durclh:Cldl-QHz()ollfagmmeLaE@f mel to Y
R FCr{CHs COCHGOCHs )s, Gr(CR). Sa0s. 61(GH)s. e Er2 @R, (NHu)oCra07, CrHEO)NGh. e X und

Y gl ei ch oder WG MQa R, dFadVeindVBrewei | s OH, SCN, OR OCORI oder ein
Hal @génat om be‘é"éﬂ%ﬁa%‘ﬁh @@Che Alkyl- oder Arylgruppe ist, Relne AKkyl-

Ha
O Y 5 R, b

Tenperat ur von * C durchgeffhrt wird. 3. Verfahren nach
Anspruch 1 oder 2, wobel das Ml verhgl tnis von phenol i scher Verbi ndung zu
dem?25 , diali phat i schen Carbonat odgr aliphagisch/aromatischen Carbonat = -
5:1 bis 1:5 betragt. 4. Verfahren nachl Anspruchpl, 2 oder 3, wobei der

Kat al ysator in el ner Konzentrationgvongy,< ¢gok-8pblsyl0-3 ol -% bezogen

auf di e phenolische Verbindung, angewapdt w rd. |30 5. Verfahren nach ei nem
der vorangehenden AnsprUche, wobei di erphenoli sghe Verbi ndung Phenol ist.

6. Verfahsen nach ei nem der vorangehenden Ansprlche, wobel das

di al i phati sche Carbonat Di nethylcar- bonat ist. 3s 7. Verfahren nach ei nem
der vor angeherwhbei Ywnslpf gleiheodersinehieddn sinch pridiéneplls QUMY Gt OCOBHedeCrin Hleggratom
Vet hyl phenyl cdiegestant Ry aige, Allgyl- ods Afyigripenistn B eéMWU@Y'QWBRGdﬁg@h@ﬁHBWabB' daB X
Anspr f;l che, woBd(Y ety oiieheelfa QRSB ni ndest'ens ei ne Verbin- dung ;st.

TR I e &mw&&%&aﬁxf&rﬁ%@m%mﬂﬁ

M2, KMhO4, I\ﬂ*fO? wnCl 2; NaAuCIZ- 2H20, AUCI 3, AuF3; Bi (OCOCH3), Bi Hs

MySBI 2. 45 5 v R S5l YertidRHGCED Gom
st a, ot e A S S e

Verfahren zur Herstellung el nes aromatlsc en Car bonats unfassend das

Erhitzen deq. alorBMiéir nach ARdphuah @@5(!95@ RRBei Gar kaayadts: ifl Gifr KO 8Ratiérl Yo )0,21A6H% bis
Anspruch 1 odofp-Ehéies beRgbranas pkbadisdhe VerbinginG SRgewand: wird.

30 5. Verfahren nach einem der vorangehenden Anspriiche, wobei die phenolische Verbindung Phenol |st

6. Verfahren nach einem der vorangehenden Anspriiche, wobei das diafiphatische Carbonat Dimethyicar-
bonat ist. .

36 7. Verfahren nach einem der vorangehenden Anspriiche, wobei das aliphatisch/aromatische Carbonat
Methylphenylcarbonat ist. '

; 8. Verfahren nach einem der vorangehenden Anspriiche, wobei der Katalysator mindestens eine Verbin-
o/ dung ist, ausgewihlt aus
' 40 Sc203, ScCz, Sc(OH)s, ScCla, ScFa; :
Mo(CH3; COCHCOCHs )3, Mo(CO), Mo203, Mo(OH)s, MoO2, CsHsMoCg Hs;
Mn2(CO)10, Mn(CH3 COCHCOGCH;)s, MnO2, KMnQs, Mn207, MnGlz;
NaAuClz « 2H2 0, AuCls, AuFs;
Bi{OCOCH;s), BiHs, MgsBiz; :
45 La(OCOCHs)z, La(OH)s, Ce(OH)s, Pr(OH)s, Nd(OH)s, Pm(OH)s, Sm(OH)s, Eu(OH)s, Gd(OH)s, Lu(OH)s,
LuCiz »6H20, La(NO3); und Laz03.

9. Verfahren zur Herstellung eines diaromatischen Carbonats, umfassend das Erhitzen des alipha-

tisch/aromatischen Carbonats der Forme! (llf) nach Anspruch 1 oder eines Gemisches davon mit einem

50 diaromatischen Carbonat, das erhalten worden ist nach dem Verfahren nach einem der vorangehenden
Ansprliche, in Gegenwart eines Katalysators, wie in Anspruch 1 definiert.

Revendications
s6 1. Procddé ds préparation d'un carbonate aromatique choisi parmi les carbonates aliphatique-aromati-

ques, diaromatiques et les mélanges de ceux-ci, lequel procédé comprend la réaction d'un composé
phénolique représenté par la formule {l)

* R
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SO di aromati schen Carbonat, das erhal t-en wordeﬁ i st nach dem Verfahren -+

nach ei.nem der .vorangehenden Ansprlche, in Gegenwart eines Katal ysators,
wie in Anspruch 1 deflniert. Revengpqpddsciaggas 1. Procede de preparation
d' un carbonate aromati que choisi parm |es carbonates aliphatique-aromati -
gques, diaromatiques et |es m-l anges de ceux-ci, |equel proc~dd conprend | a
reaction d' ur) coapds4 phénolique repr~sent6 par la formule (1) . .
, ,l1tss11111 111111 HI 1111 11 1J1.1 EP 0 338 760 BI (pg ~ArOH dans
I aquel le Ar tderprlwellvw remésents jud ussigu i Encesmpess Gramagarat elgdie e pengengyle nephtaléne,
benzbiie, |e Hergrcanspie!a Bralp. rbrbiufic ok o FVec-UT SITARE I e t%@%? Halirhpgane
avec un Sconp PSR way jsdormle iBnat e di al i phat i que 5 repr4snt6 par la
formule (I11) tO (rn)

R-O0COR dans laquelle R reprdsente un grouy hydr ocar bone al i phati que
monoval ent corrportant de 1 a 12 atones de carbonie et | es deux R peuvent -
Gre lis, |'un Al'autre pour fofEr un cycl R-8CfXR'que, ou un carbonate
al | phati que-aromati que repr6sent6 par la forrmule (II1) t5 0 (I11)

Ar-0O G O R gbhsdaiusiel RObsEdefte A gRotbe AfirdcaiborBOsipRtiGla HonbvalehtOdombrfint(de) 1 @112R
est un gr oup@iolysideambmd ®s abdxT pbuveri 8trdTREs PPl Ritie SodNIRTel @i dycldl BlickcliGue] 2
at ones de cabbone&rbofdle SphdiGURCFonthtiqlid repndsanty pald fotaigl) parm  Sc203, ScC2,
Sc(OH) 9ss ScCl a, ScFs, MJ(CHaCOCHCOCHa)3, M (COc, M?203, M(OH) 3, MQ2,
C51Hs! MOCH611, 25 Mh2( CO)i 0, Mh(CHaCOCHCOCH3)3, M2, KWhO4, Mh207,
M1Ck2, NaAuCl 2. 2H20;, AuCha, AuFa, Bi (OCOCH3), Bi®¥3, My3Bi 2, La(OCOCH3) 2,
La(OH) 3, Ce(OH) 3, Pr(OH)3, Nd( P OH) 3AS0(SHD3R' Eu(OH) 3, Gd(OH) a,
Lu( )2, Lqu9 6H20, La(N®9)3, La2(8S 30 Cr(CHsCOCHCOCHS)S Cr (CO s,
Cr 20 3, chrzo7 SNHA) 2Cr 207, Cr H20 13 Cr OB, COG V\tha’thue

WFs V\Cls g‘ d@%?(? groupp AP

val At 0 présen VSeur i armu
TeHz, TeF6d TM ﬁ'l;g (OHS. ?F L5 °§?E‘3 %‘*\/S’L s 8%‘6‘ i 6‘{"&?;‘?
(1 e5R0n "ol cockagn WG Vel ooy woor Bt o ¢ o
repr dsent ent Ngmm' éé %, i 5‘1{3% %%@?1 ou un atone d' hal ogbne,
Rl represent g,(@f@}ng kWdsBi,0U aryle, R repr65ente un groupe al kyle ou

aryle, & conmbc@@mgu@(@m@tce(b%em@ﬂ{ PRIHE PIn@Ms Si mul tan6ment un groupe
OR 2. Pr oc6§5.(am,ntqong dy(O@s,LaloPmdLonteHe0, LhNDaR Laidauel | a r~action est
real i s6@ a UICHCHADOECOCHY)E CGODP,0r808, GriDH)s, K2 G40, @NHD)SE, Bt CER0) Tl Cr0s,

W(CO)s, WOz, W03, WFs WCls, WBrs,

Ga(NOz)s, GaClz, GaCls,

InOs, (InHa),, InClz,

TeCly, TeH2,ToFs, TeO2, TeCls, H2TeCls, TeO SnO et/ou un composé d'étain correspondant ala

35 formule
N, R ?
%0 X-Sn=-0=Sn-Y
R . ‘R
45 dans laguelle X et Y sont identiques ou différents et représentent chacun un résidu OH, SCN, OR!,

OCOR!' ou un atome d'halogéne, R représente groupe alkyle ou aryle, R représente un groupe alkyle
ou aryle, & condition que X st Y ne représentent pas simultanément un groupe OR.

2. Procédé conforme 2 la revendication 1 dans lequel la réaction est réalisée & une température comprise
§0 entre 150 ot 320 *C.

3. Procédé conforme 2 la revendication 1 ou 2 dans lequsi le rapport molaire du composé phénolique au
carbonate dialiphatique ou aliphatique-aromatique est compris entre 5/1 et 1/5.

s6 4. Procédé conforme 2 la revendication 1, 2 ou 3 dans lequel le catalyseur est utilisé en une concentra-
tion de 0,2 % en moles & 10™2 % en moles par rapport su composé phénoligue.

. A O



3. Proc6d6 conforme A |a revendication~1 ou 2 dans |equel |le rapport .
nol aire du conpose phenol i que au carbonate dialiphatique ou

al i phati que-aromati que est conpris eptgfg¥edmpit 1/5. 5s 4. Proc~d6 .
conforme A la revendication 1, 2 ou 3 dans |equel le catal yseur est utili s6
en une concentra- tion de 0,2 %en noles a 10-3 % en noles par rapport au.
conpos6 ph~siolFrapads. conférmie121 drib Iibidicohdub Hed @venditations]précédentes tanstleqgel le ponfiosé phédioli-
EP 0 338 760 Rme &stlemhéasidd cont orme & une quel conque des revendi ¢ati ons
pr~c~dentes dans | equel |e conpose phdnoli- que est |e ph6nol. 8. Procede.
conf orme A Bindséds eanlPumnd E'L?tqeé fPé‘e"ﬁPﬂeﬂﬁj%fﬁﬁéé?‘%é‘ﬁ%s 'F%’a‘d% Ferbenate Sjaliphptignesest lo
di al7 phati que ca@natedegliméthyle. - 5| nnat e de di nbt hyI e. 7. Proc6d6 conforne a

une quel congu endi catl on Prec ent nat

al i phat i quegaﬁ’ﬁﬁgfu 'éf;’é't%;‘ s?le %Ldesé l:%\ds R réc?g%gesp aganﬁqug b0 pad
Proced6 conf orMfe conq ue es rev EF s precdent es dans quuel
| e catal yseglr

S%q's, S)({OIS: 35‘. @Qdﬂbnm& udé&ui&}ﬁ@%% g&%a&hmﬂ@ﬁ@ééd&%%anssﬁgl lo Oktht I_{\?éursest au

I\/h2(CO) 10, Mn(gedn CE&a:K ggcc.g\/@@% KMhO4, I\/h207 I\/hCI 2, 15

NaAuCl 2. 2H20, M¥EHhEOCATHEH;): BG(CEIMIde Ds, MBOHS,, Nﬁbﬁakl?sMobﬂ(sm) 2, La(OH)3,

Ce(OH) a, Pr ( OMn3(CONe.(MKBi: COPREARH: B , M3 KO, Mz BCR, CGd( OH) a, Lu(O—|)s

LuC s. 6H20, L &NaNi)2H.0t AuCK2&Es, 20 9. Proced6 de preparation d' un car bonate

di aronmat i que d@{PCACH)BihdMbBichauf f age du carbonate aliphati -

que- ar OITB.tI quaa@E0CHyy, Mpé)a-l(Fel(o*ﬂoﬁf(‘é*r‘)mé"dmﬂ)a"m@i‘é%dl cation 1 ou un nBl ange

de celul -ci a®etOtin B AHOHE: diviH bt GlcfiieO.d 8NGO ehleCd- ¢ proc~d6 conforne A

unegel conque des revendi catl ons prcdedent es .en presence d' un cat al yseur

conf 200 §-a Progsoes e Recnara "? ’“B%"‘i'? Chayttage du "aﬂ?f iphati-

que-aromatique de. rmule lll conforme a la revendlcatlon ou un melange de celui-ci avec un
carbonate diaromatique obtenu par le procédé conforme 3 une quelconque des revendications
précédentes, en présence d'un catalyseur conforme 3 la revendication 1.

25
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