METHOD FOR PREPARI NG DI ARYL CARBONATES W TH

: | MPROVED SELECTI VTY BACKGROUND OF THE | NVENTI ON Thi s
i nvention relates to the preparation of diaryl carbonates by 5
carbonylation. Mre particularly, it relates to the enploynment of a
sinplified catal yst conposition in the carbonylation reaction.

Diaryl carbonates are valuable intermediates for the preparation of

pol ycarbonat es by tr (SPROD FOREP m@mmm@mpo%m WeT#- This

met hod of pol ycarbonate preparati on has environnenta ant ages over 10

nmet hods whi ch enpl oy phosgene, a g éﬂﬂf EE crvespent and
environnental ly detrinmental chlorinate | rphati ¢ hydrocarbons such as

nmet hyl ene chl or-i de as sol vents. Vari ous nethods for the
preparation of di rbonates carbonyl ati on reaction of
hydroxyarorraticagq%ﬁﬁé ﬁ\gﬂwo%nom de and oxygen have been

di scl osed. In general, the carbonylatlon reaction has required a

rat her conpl ex catalyst Ref erence i s nade, for exanple, to US Patents
5,231,210, 5, 284, 9641@1’@@&%&%@9% the prePBRIIINNES dfePPNBArDbnaReHy
application Serlal No. [ RD-25582 catal yst conpositions descrlbed

t herei n conp®i s&amamyationy | NBraepmlcularly( it eelates tet the smpleymeant fnat he

ol at Pnum or o SRS CRBlveTbompRg8din he carBouBiod RadBll ol on wiih &

brom de source, as illustrated by tetra- n-butyl anmoni um brom de and
hexaet hyl guani di ni um br om de. O her catalytic constituents

are necessary in acceidance Widdled 4% valuable intermediates for the preparation of
polycarbonates by transesterification with bisphenols in the melt. This
method of polycarbonate preparation has environmental advantages over
10 methods which employ phosgene, a toxic gas, as a reagent and
environmentally detrimental chlorinated aliphatic hydrocarbons such as

methylene chloride as solvents.

Various methods for the preparation of diaryl carbonates by a

carbonylation reaction of hydroxyaromatic compounds with carbon

15 monoxide and oxygen have been disclosed. In general, the carbonylation

reaction has required a rather complex catalyst. Reference is made, for

example, to US Patents 5,231,210, 5,284,964 and 5,399,734 and

copending, commonly owned application Serial No. [RD-25582]. The

catalyst compositions described therein comprise a Group VillB metal

20 (i.e., a metal selected from the group consisting of ruthenium, rhodium,

palladium, osmium, iridium and platinum) or a complex thereof. They are

used in combination with a bromide source, as illustrated by
tetra-n-butylammonium bromide and hexaethylguanidinium bromide.

Other catalytic constituents are necessary in accordance with the
25 above-listed patents and application. They include inorganic cocatalysts,



25 above-listed patents and application. They include inorganic

cocat al yst s, -2-

typically conpl exes of cobalt(11l) salts with organic conpounds capabl e of
form ng conpl exes, especially pentadentate conpl exes, therew th.

Il lustrative organic conpounds of this typeyare nitrogen-heterocyclic
conpounds i ncludi ng pyridines, bipyridines, terpyridines, quinolines, 5

i soqui nol i nes  atypicablyppompiekes of cotdli(i) ssitswith @rgamic compaunds capable of

et hyl enedi am ne and.tetraal kyl et hyl ened) am nes;. cyown ethers; aronati

or aliphatic am‘m%e@“ﬂ%sas\éﬁi’%? eE?"’éﬁ'ﬂ"@g i@"@i‘?@: ﬁx@rewﬁﬁ
especially prefe b r‘g@ér. t of ' a | id (11)
conpl ex with bi SF’%@ gg I cylta gm'q%o prop§| ?@?ﬁ?%ﬁ ﬁé ﬁﬁ%g%%étem@%ani C
cocat al ysts are eabmpoundesineluding hpyridings, ndipytidinas; i tarpyridines,t eqyinolingisne,

phenant hr ol i I nol ine and i i ncl udi

, ui nol.i nd
g 2! L, Ml inge s ngS, CHIBRURE: povambas' SR s
2,2':6',2"-t bl ' ﬁﬂ@éﬁ ines: crovn Ghatidy! -
1, 10- phenant ﬁ:g%llétrl@lé]%4d}b7ﬂmégﬁgﬂ§?&?atl(gap enadrﬁiﬂﬂ(;‘:é?he ancéﬂ%r,gﬁ,h;, 8- @%
tetranet hyl -1, 100-gliphatiatammiei athers Bueht as pyyptanas;s and dSchiffppases. | yThe

2,2':6,2"-terpyrigdi a r, e eLr . . uld
be desirable to Eghgﬁé{fy ﬁﬁ@&gﬁdﬁ#@%ﬂ& W%!g%tt'f‘cfﬁgﬁ%'qsﬁ%‘ces 1S %?%2%'“&' of
a catal yst conmpogbinpek Wit bid[Si(sali mim?m' methiviamiaed especi al l'y
one whi ch does not P‘egqxui re trEeJ(prggence o] rgygtivel y 20 expensive cobalt
conpl exes and'terpyridi nes. The present invention I nvol ves the use of
such a catal yst conposjtion. SUMVARY OF THE | NVENTI ON .

The inventio ai s a mefgancHocslysts arg alsqinessssaps  HBRL MaYiRglde various

conprises cont aciégriding) ©phbnanPrdlife] OQURORAB! 'dhdC GEBQLIABIINS t Bompounds

including 2,2'.6',2"-terpyridine, 4'-methylthio-2,2".6',2"-terpyridine and

2,2'.6',2"terpyridine N-oxide, 1,10-phenanthroline, 2,4,7,8-tetramethyl-

1,10-phenanthroline, 4,7-diphenyl-1,10 phenanthroline and 3,4,7,8-

15 tetramethyl-1,10-phenanthroline. The terpyridines and especially
2,2":6',2"-terpyridine have generally been preferred. '

it would be desirable to conduct the carbonylation reaction in the

presence of a catalyst composition comprising fewer constituents, and

especially one which does not require the presence of relatively

20 expensive cobalt complexes and terpyridines. The present invention
~ involves the use of such a catalyst composition.

SUMMARY OF THE INVENTION

The invention is a method for preparing a diaryl carbonate which

comprises contacting at least one hydroxyaromatic compound with

25 oxygen and carbon monoxide in the presence of an amount effective for
carbonylation of at least one catalyst composition free from metals other

than Group VIIIB metals and compounds thereof and free from



25 'oxygen and carbon nonoxide in the presence of an anount effective for
carbonyl ation of at |east one catal yst conposition free fromnetal s ot her
than Group VIIIB netals and conpounds thereof and free from

-3 - terpyridines, said catalytic material conprising a Goup VIIIB
metal or a conpound thereof, a brom de gource and a polyaniline in
partially oxi di zed and partially reduced form DETAI LED

DESCRI PTI ON;  PREerpi#idinE8/BsEidNEEIStic ntaterial compri¥idig iy Grevy IRBBhe| @prgpound
may be enpl oyed in the present i nvention. Mnohydroxyaromatic

conpounds, such €@MpRUAd| thereef, a brogtide oseurcenansty@cpelyaniing in partially

p- cunyl phenol, a 11 h phenol bei ng nost
preferred. The |é§gﬁlt%:agénﬁdné§ngﬂg\%\£@%é% fmrb'o be enpl oyed with

di hydr oxyaromati ¢ conmpounds such as resorcinol, 10 hydroqui none and

2, 2- bi s(4- hydr oxyphenyl ) propane or "bi sphenol A", wher eupon t he
products are pol DEFARED DESCRIPTION; PREFERRED EMBODMENTSagents in the
met hod of this invention are oxygen and carbon nonoxi de, which react

wi th the phenol to formthe desired di aryl carbonate. 15 An -

essential constituent ,of the catalyst conposition emloyed,. accordi ng
to the i nven{? on is oﬁ@yotfycﬁﬂ’éy@’@éﬁc\ﬂomr%qﬁ‘gtgﬂ,begggpé?yggl i the present
pal ladium or a gu@EMidAd t BRIRAYdro a&%f%afml \cBHpeithBG A Huchr &'d?jmﬁbel the

pal | adi um deposited on carbon afe sUitable, as well as palladium )
conpounds such acrasals,dthe xyienplst esd r-eumylphenoksares generallyt preferredawithe 20

i nes. | phosphi no0Bay eyl Yest' Bibesitéa.q TR HOEGuGH, o6, Blwever, 4REB4 S
pal | adi un(11) saleiiplofedr eithi dilydreryaroiatic Ofcofipounds’ Isughi RiRAt teBorcinol,
10 hydroquinone and 2,2-bis(4-hydroxyphenyl)propane or "bisphenol A",
whereupon the products are polycarbonates.

Other essential reagents in the method of this invention are oxygen
and carbon monoxide, which react with the phenol to form the desired
diaryi carbonate.

15 An essential constituent of the catalyst composition employed
according to the invention is one of the Group VIIIB metals, preferably
palladium, or a compound thereof. Thus, palladium black or elemental
palladium deposited on carbon are suitable, as well as palladium
compounds such as halides, nitrates, carboxylates, salts with aliphatic

20 p-diketones and complexes involving such compounds as carbon
monoxide, amines, phosphines and olefins. Preferred in most instances
are palladium(ll) salts of organic acids, most often Ca.g aliphatic
carboxylic acids, and of p-diketones such as 2 4-pentanedione.

Palladium(il) acetate and palladium(ll) 2,4-pentanedionate are generally
25 most preferred.



car boxyl I c acids, and of B-di ketones such as 2, 4- pent anedi one.
Pal | adium(1l) acetate and pall adiun(1l) 2, 4-pentanedi onate are generally 25
nost preferred. -4 -

The catalytic material also contains a brom de source. It nmay be a
quat ernary ammoni um or quaternary phosphonigim brom de or a
hexaal kyl guani di ni um brom de. The guanidinium salts are often

preferred; they incl ulise thiyiiclmateriaPalsb-duntdins at rahtigé soarvedi ihimay bé lsane
salts. 5 Salts in which the al kyl groups contain 2-6 carbon atons and
especial Iy quatemany h @MYMeNiHENi m HASRTNBEY 2 RBCERNQIIYMY | RIGENI®; 8f ud

brom de are hdX3aikyialidHidihidmh eBﬂ:Euﬁﬁi‘é: The guanid%nri]urﬁ”cgaﬂﬁr aﬁgsgﬂfér\a'

cat al yst const i tuent, “accordi ng to e presen ventli on,

pol yani line in piefdrpdd;ythoy tHohede gl Racbis@entadipdguaidihium)alkdhe salts.
Pol yani lines are known in the art. They may be produced by the oxidation
of aniline by el 3aits incwhighcthe alkylcaronps gontain@s0 carbon atoms and espegiAllyal

hod of i A . , ; . ey ;
armoni um por sui e e PROIRRERNE Srdme ¥ Ablka¥toPlbuanidiniG' bidfiad! afe
sui tabl e aci di ¢ partipalang prefdrredds hydrof l uoric or hydrochloric acid. 15

When hydrochloric acid is used, the pH of the aqueous nediumis quite
| ow, generally below 1.0. This nethod is described in an Indi an patent

application of S. Radhakri shnan d S ,Unde, fjled in 1997 ang entitled "A
pLocessl for preparati ? !rﬁ?gﬂgi?ﬁt%témsmfé‘gf Bzcoiaﬂgl g%gh%r%r_eﬁmp o
cheni cal sensorsj ibn L3 inad fi i | et i y

oxi di zed. and parltnivgw?/n'r%?ugg% ?‘r‘w!{t er“??lg,ﬁl \}m&a@h%@?ke‘du@éag{oﬁﬁﬁ_ fgpout

40- 60% by weiQyht Polyanilinesiang knawerin theiar Theymaybaprothiced byrthet aimrgi zed
portion conprisin . nat i inone _a e noieties separate

by trivalent ni t?gﬁh}é@g%g&%c%%mlcaq or C’Rg"'ﬁ)%zrﬁ%%a he characteristics of

pol yaniline which is inportant in the

A typical method of polyaniline preparation is by oxidation of
aniline with ammonium persulfate, in an aqueous medium in the presence
of a suitable acidic compound such as hydrofluoric or hydrochioric acid.

15 When hydrochloric acid is used, the pH of the aqueous medium is quite
low, generally below 1.0. This method is described in an Indian patent
application of S. Radhakrishnan and S. Unde, filed in 1997 and entitled "A
process for preparation of conducting polyaniline for applications in
chemical sensors". It typically affords the polyaniline as a partially

20 oxidized and partially reduced material, with the reduced portion (about
40-60% by weight) comprising -CeHsNH- structural units and the oxidized
portion comprising alternating quinone and phenylene moieties separated
by trivalent nitrogen atoms.

One of the characteristics of polyaniline which is important in the

25 present invention is relatively high electrical conductivity. It is often found

that the polyanilines prepared by the above-described methods have
undesirably low conductivities.



25 present invention is relatively high electrical conductivity. It is

often found that the polyanilines prepared by the above-descri bed
nmet hods have undesi rably | ow conductivities.
5- Therefore, it is frequently preferred for the purposes of the

invention to enploy a halide-doped and espggially a chloride-doped
pol yani |l i ne conposition synthesized by a slightly different nmethod
i ncl uding steps of relharefarey it de/ frequentiiatpreferred dorlithg wtposels iofiethie

bi nd d hod h | i dj d
ncldie e OHRGThitE aemploy de BalGeapad At geneclHly achRESe e, The
range of ab;sm%ae@gﬁ? fgtémaagm nS%yﬁfﬁBE e {5’? 4 Pﬁlggll'élgnﬁszér&ﬁ! Crbthedn

al kali netal e or err c chlori . ali netal
persul fate and ecgpkiding steps of re!abmb!wlnvppHsmxicﬂatim. déanding withian ingrtbieden r ed,

i s added. d | andi ng. f he . .
Fesul 11 ng redos i S FoRRipEtion, 1 S WethBsthel Bfing, 8 Mirdved Bhiah eidiey
typi cal l'y incl udnagidm |t§lb%bllﬁaqaé§1§ﬁ¥dm&htorlc acid,thaving BpH M eieeshge 6h a

bi nder pol yner cont ai n@x‘g er or es r oups; sui tabl e pol yners
i ncl ude pol y(al k§bauted &x4.8cand msyﬂablsyowdmg agest, atyically aracallsali oalat er

i tabl e ol vent bersleR, B Tl BoBde Wil el Hiefal Bersuirate, 3R, dgpecidly”
therewi th, such mduunmereunétbc% riéeallyebsing préfetred, isndddeda Dbped polyanilifeur ry
I s obtai ned This slurry may npl gyed as the catal constituent.

The prepar attthn Bﬁeqm!a}%ﬁuunqn\estﬁs\%ﬁmr@rtbeu@@umngage%am igtupyy It is
1
i e 10w - Sepdfalgciby foeribhial feaAl iBicag WeuGding firation i ring.

m xture of 5.5 gltds$ thmnbbndedtmm a;mmm'rpojymer cartdinimg eﬁmrrdr esterdg;mupsj ed
wat er to produce ear UI d gv

3
25 ammoni um per§‘ﬂ|‘ﬁcbc\? Qofyr’l“ai %Pg&ég‘gﬁeﬂﬁsc’x%eBAMPBWUQIGP‘&AE&W $qNG | ng,

acrylic ester addition polymers. The resulting polymer mixture is

15 dissolved in a suitable solvent; combined with a salt which forms a
complex therewith, such as cupric chloride; and agitated until a thick
slurry is obtained. This slurry may be employed as the catalyst
constituent.

The preparation of polyaniline compositions useful as catalyst
20 constituents is illustrated by the following examples.

EXAMPLE 1

Aniline, 10 ml, was added dropwise with vigorous stirring to a
mixture of 5.5 g of concentrated hydrochloric acid in 160 ml of distilled
water to produce a clear liquid having a pH of 4.3. A solution of 5.3 g of

25 ammonium persulfate in 100 mi of water was added slowly, with stirring,
and the reaction mixture was allowed to stand for 20 hours at room
temperature, whereupon a greenish-brown mass precipitated. The



and the reaction mixture was allowed to stand for 20 hours at room
tenperature, whereupon a greeni sh-brown mass precipitated. The

-6 - m xture was poured into 1,000 m of distilled water to
precipitate the pol yani | i ne. The precipitated pol yaniline
was filtered, washed with distilled er several tinmes and dried. A

200-nmg sanpl e thereof was mxed with 5 800 ngy of pol yet hyl ene oxi de havi ng
a nol ecul ar wei ghixiére ¥2RUpodredOfhto 1,009r|'\ﬂjvta§f)sdﬁtil!% W%E&afplprﬁﬁﬁ&bn}ﬂgﬁt 80

nmg of cupric chloride. The sol ution tirred vigorous unti
formed a thick gpalyasilio®. uni f orm col or and consi stency. This slurry
was the desired partially reduced, chloride- doped pol yani li ne. 10
EXAMPLE 2 : Aniline, 9.3 m, was added dropw se wi th vigorous

150 m ot g atif1ed 18" Pl helarifhes SR Betech WhSHER N Fslled "
3.8. A sol ution whte? séverdlitimes and griedc A 200imgleample’ therboPivay/@iiréd With
added slowy, with stirri n?, and the 15 reaction mxture was allowed to

stand for 24 $houB0 Mg ob eng ©xide having ameteswarmweight et about 8200
i pitated. Th Iyt s , [ L At
DBt at o0 A RO B1 Wb cofelhg s0 mo oh 2BRC Tl Thb S o

was filtered, wawhedtinadvigordusly edtil it formed ar thickvsiualy 6f omiforandoldriardi A
200-nmg sanpl e thereqf was n%,ed with 20 800 ,rrgmof )0l yet hyl ene oxi de
having a nol ecul SPNSIBERRY- off Nigoslurys wesothe desig iy sedugads eipride-

cont ai ni ng 80 nUgEbed BBRAaRAIMA! OF i de. The sol ution was stirred
vi gorousl.y until fﬂ% ?Erwgg"@aihi ck slurry of uniformcolor and

consistency. This slurry was the desired partially reduced, chioride-
doped pol yanili ne,.
10 EXAMPLE 2
Aniline, 9.3 ml, was added dropwise with vigorous stirring to a
mixture of 5.5 g of concentrated hydrochioric acid in 150 mi of distilled
water to produce a clear liquid having a pH of 3.8. A solution of 3.2 g of
ferric chloride in 20 ml of water was added slowly, with stirring, and the
15 reaction mixture was allowed to stand for 24 hours at room temperature,
whereupon a greenish mass precipitated. The mixture was poured into
1,000 ml of distilled water to precipitate the polyaniline.

The precipitated polyaniline was filtered, washed with distilied

water several times and dried. A 200-mg sample thereof was mixed with

20 800 mg of polyethylene oxide having a molecular weight of about 3,000

and 20 ml of methanol containing 80 mg of cupric chioride. The solution

was stirred vigorously until it formed a thick slurry of uniform color and

consistency. This slurry was the desired partially reduced, chioride-
doped polyaniline.

25 The proportion of Group VIIB metal source employed in the
method of this invention is an amount sufficient to provide about 1 gram-



25 The proportion of Goup VIIIB netal source enployed in the
method of this invention is an anount sufficient to provide about 1 gram
-7- atom of netal per 800-10,000 and preferably 2,000 -5,000 nol es of
hydr oxyar omati ¢ conpound. For each gramatom of Goup VIIIB netal t here
I's usual ly enpl oyed about 5-150, preferablﬁ about 20-50, noles of

brom de source. Weight ratios of polyanilthé to Goup VIIIB netal 5

compound e, sy el e et 30 BRE e OpacaBi. 2,000 5000 molesCE
Bercetnt gxyggn hydrtdxtyail‘m'nm &Oﬂpobndng:mewﬂgmt : mmieof Gnaup VIIIBgaetastt hmay
ange of about - Hareas sty sanIGuSd Aodiut 590, Brateraiy RRSSE 4050, Mojes ot e
of about 60- 150feiih]de %‘&:ﬁrﬁp' ht%{ﬁdsg &%yﬁaluﬁamwﬁhm PV Yhatal

si eves, may be present 2801 on vessel in order for the reaction to
be as rapid &s posgpdund, aretusuallprmﬂ‘aerraagemmautrﬂ 2t501lhe reaction pressure

in accordance with the aforenenti oned U. S. Patent 5, 399 734 until
conversion of the hydroxyaromatic conpound is conpl ete. The

sol 4ted by conventi ”dseum%%ai%%a"qﬂ&a@*?@eg?é@d@é}wo"?%W-Bﬁ and
thermal 'y crack pidleagéiéeht Siygee, Witﬁrthb Eéléhwéﬁeing\ﬂddﬁbadnenonoxlde The
hydr oxyar omati ¢ conpound, as described in U S. Patents 5, 239,

5,312, 955. 20 gases may b dntreducediseparately or as @ allgafwotaq@talcnfﬁswfﬁgn
exa”pl €s. the WL&S&&)& 10-250 atmospheres. Reaction temperatures in the
10 range of about 60-150°C are typical. Drying agents, typically molecular
sieves, may be present in the reaction vessel. In order for the reaction to
be as rapid as possible, it is preferred to maintain the reaction pressure in
accordance with the aforementioned U.S. Patent 5,399,734 until

conversion of the hydroxyaromatic compound is complete.

16 The diaryl carbonates produced by the method of this invention
may be isolated by conventional techniques. 1t is often preferred to form
and thermally crack an adduct of the diaryl carbonate with the
hydroxyaromatic compound, as described in U.S. Patents 5,239,106 and
5,312,955,

20 The invention is illustrated by the following examples.

EXAMPLES 3-5

High pressure reactors (50 mi capacity) were charged with various
reactive batches consisting of approximately 20 g of phenol, 800 mg of
tetrabutylammonium bromide and various quantities of palladium(l!)

25 acetate and a polyaniline similar to that of Example 1, said polyaniiine
being in 50% reduced and 50% oxidized form and having a molecular



H gh pressure reactors (50 ml capacity) were charged with various

Teactive batches consisting of approximtely 20 g of phenol, 800 ng of

t et rabut yl ammoni um brom de and various quantities of pall adi um(11) 25
acetate and a polyaniline simlar to that of Exanple 1, said polyaniline
being in 50% reduced and 50% oxi di zed fornhand havi ng a nol ecul ar

wei ght of about 3 380 About 4.5 g of freShly activated Type 3A nol ecul ar
si eves was pl acgg ag’%%' t B ul

The reactors vvere eﬁ? F?Eg&)‘eéﬂﬁt‘&é Qn%tfﬁ%gg baocgﬁrgr%r%m egA molecular
pressuri zed wit Sieyes3vas plasedin a@askebfweumttmmoﬂeaqh@astor 5 atnospheres
of oxygen and heated to 100[err]C with vigorous stirring. The pr ogress
of the reactions was nonitored by recording the pressure drop t herei n,

and the gases were r e L zed | . | .0 N ifde to
oxygen as necessary. % ﬁé#éé g’gt%] sgﬁ% f{"@bhgltg{'%&@{'ﬁ Barbon Qiﬂed

, reactor Wééﬁ)ﬂz%d\/\&mm cs@taecétmadpmbymdcafam rmendRide aaadgiSitn in
the 10 foll OWI na%mt abl e. "Phenol conversion" is the proportion of phenol

convert ed psphieressof cxygen saademated ttg100PG \Mlﬂb Nmus: gliingat &he; s
ﬁ 2: C? I”gﬁ ntpr gg J Ctpgogrdesghgf%e SALOMA N Es MOTHFES b retoRfifg T ?Jg&%ge td?f:é'

3 4 thérein, andeW@bseQ were repressurized in a 2:1 ralio. &#Ec:arbaﬂ 09
19. 63 Pal | adi uné acet at e, 22 2 44
monoxide to oxygen as necéssary. When the reaction was complete, the

reactor contents were cooled and analyzed. "The results are given in the
10 following table. “Phenol conversion” is the proportion of phenol converted

to products, and “selectivity” (to diphenyl carbonats) is the amount of

dipheny! carbonate produced as a percentage of total reaction products.

Example -

3 4 5
Phenol, g 20845 2109 18.63
Palladium(il) acetate, mg 22 22 44
Polyaniline, mg 50 9 10
Molecular sieves, g 4.56 4.0 40
Reaction time, hrs. 9 8 8
Phenol conversion, % 25 13.6 47 .2
Selectivity, % 40 52 6.0




Pol yani | i ne, ng 50 9 10 Mol ecul ar

sieves, ¢ 4.56 4.0 4.0 Reacti on tI[I’]ﬂ ”

9 8 8 Phenol conversion, % l“ HEIH""'I”H"I
47. 2 Selectivity, % 40

9 - CLAI VB: 1. A nmet hqd for preparlng adlaryl
carbonate which conpri ses contacting a1~ | east one hydroxyaronmatic
conmpound with oxygen and carbon nonoxide in the presence of an anount
effective for coppamsation of at l|east one catal yst conposition free
frommetals other than Goup 5 VIIIB netals and conpounds thereof and free
fromterpyridines, said catalytic material conprising a Goup VIIIB
netal or a corrpound t her eof , a brom de source and a polyaniline in

partially oxidized ant parmrmthpd for prepaningealdiasyinearbonate which comprisesa
phenol .o MedtaciR) B telaf e nhalpolbin et sREPRBa R CBRTRIL 2
VITIB et al cdrboRhoriskideNin the presance of an amount effective for carbonylation
of at least one catalyst composition free from metals other than Group
5 VIIB metals and compounds thereof and free from terpyridines, said
catalytic material comprising a Group VII{B metal or a compound thereof,

a bromideé source and a polyaniline in partially oxidized and partially
reduced form.

2, A method according to claim 1 wherein the hydroxyaromatic
10 compound is phenol.

3. A method according to claim 2 wherein the Group VIIB
metal is palladium.

4. A method according to claim 3 wherein the bromide source
is a quaternary ammonium or quaternary phosphonium bromide or a
185  hexaalkylguanidinium bromide.

5. A method according to claim 4 wherein the bromide source
is tetra-n-butylammonium bromide or hexaethylguanidinium bromide.

6. A method according to claim 5 wherein the palladium
compound is pailadium(ll) acetate or palladium(ll) 2,4-pentanedionate.

20 7. A method according to claim 4 wherein the polyaniline is in
the partially oxidized and partially reduced form with the reduced portion
comprising about 40-60% by weight.



L

4. A nmet hod according to claim3 wherein the brom de sour
quat ernary ammoni um or quaternary phosphoni um brom de or a ;I

hexaal kyl guani di ni um br on de. 5. A net hod ac

claim4 wherein the brom de source I's tetra-n-butyl ammoni um brom de or
hexaet hyl guani di ni um br om de. -106: A met hod according to
claim5 wherein the palladium conpound is palladiun(ll) acetate or

pal l adi un(11) 2, 4- per8.anedh anéthed accdfding to clain?.7 whereiat inedpelyantiidenis t o
claim4 wherein the polyapiline is in the partially oxidized and
partially reducé@"ﬂﬁr‘gﬁ' & h the reduced portion conpri si ng about

40- 60% by wei ght . -10 -

8. A nmet hod according to claim7 wherein the polyaniline is

hal i de- doped. P ] C ' iay khist he
polyaniline is c?il or i%gt‘%ltgpo)ée}d. SHQ% aé%rl%mﬁ,&élhe!t ogo c@gifﬁgi 'r?g to
cl ai m 8 wher ei n atlerigedeped! i ne is prepared by oxidation with al kali
nmetal persulfate or ferric chloride in an aqueous aci di ¢ nmedi um havi ng
a pHin the range of about 3.04.5, bl ended with a bi nder polyner

cont ai ni ng efgher or egter gr a . o 10 a | or s

a conplex w IESh sai d potyani I'ﬁ%@.ﬁd Q%rdmg o gfgﬁeéi “%eﬁ%g'{‘ﬁ%‘? éé‘g%ﬁﬁ,ﬁ%gfst o]

cl ai m 10 wher ei nprebareéd by igxddtion with atkélidnstd pardifate dr demriccsttiodidatie an
aqueous acidic mediu_m having a pH in the range of abogt 3.04.5,

blended with a binder polymer containing ether or ester groups and
combined with a salt which forms a complex with said polyaniline.

10 11. A method according to claim 10 wherein the aniline is
oxidized with sodium persulfate.

12. A method according to claim 10 wherein the aniline is
oxidized with ferric chloride.

13. A method according to claim 10 wherein teh salt is cupric
15 chloride.

14. A method according to claim 4 wherein the proportions of
oxygen and carbon monoxide are about 2-50 mole percent oxygen, with
the balance being carbon monoxide.

15. A method according to claim 4 wherein the proportion of
20 palladium is about 1 gram-atom per 2,000-5000 moles of
hydroxyaromatic compound.



12.° A method according to claim 10 wherein the aniline is oxi di zed
{/I\Mhé?e{ ﬁr'zleﬁ 22: ?r: gecupri c 15 chl (1)§i deA rethod accord) ngmﬁlwﬂmﬁmuu ,",

according to claim4 wherein the proportions of oxygen and car bon*®
nonoxi de are about 2-50 nole percent oxygeg,I W th t he bal ance bei ng
car bon nonoxi de. 15. A nmethod'daccording to claim4 wherein

the proportion of 20 qgal | AdhsiRod! &&P@Hb td clShfd Wher8in ?fgé w?eA&QOI"a?lOOQP

nol es of hydr oxyaromati c co

accordi ng to cl apolyanii ertepalladmm/mrgmumhlsnnthﬁ rangeyefrabiaut ©.2-6.Q4l | adi um
conpound is in the range of about 0.2-5.0:1. 17. A nethod
according to claim4 wherein about 5-150 noles of brom de source is present

for each gramatom of ypal | R9hdfflod according to claim 4 wherein about 5-150 moles
of bromide source is present for each gram-atom of palladium.



