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compound. Said aromatic dihydroxy compound may be
bisphenolacetone (BPA or bisphenol A), i.e.
2,2-bis (4-hydroxyphenyl)propane. The production of
polycarbonate by the polymerisation of diaryl carbonate
with an aromatic dihydroxy compound is known from US-A
5,747,609. This document also describes the production of
diaryl carbonate from dialkyl carbonate with an aromatic
alcohol. In this reaction a transesterification of
dialkyl carbonate takes place whereby overall the diaryl
carbonate is produced and as by-product alkanol is
obtained. The dialkyl carbonate can be produced from an
alkylene carbonate and an alkancl. This reaction yields
as useful products not only the dialkyl carbonate that

can be used for the preparation of diaryl carbonate, but
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diaryl carbonate As a consequence, large reactors are

necessary which increases overall costs and therefore
diminishes efficiency.

Another known process for producing a diaryl

15 carbonate from an aromatic alcohol is one wherein the
aromatic alcohol, such as phenol, is reacted with
phosgene (COCl,) instead of a dialkyl carbonate. However,
this process has the inherent drawbacks of employing the
harmful phosgene and creating chloride containing waste

20 streams. Therefore, the use of phosgene evidently has a
negative environmental impact.

Solutions to the disfavored reaction equilibria in
the reaction of dialkyl carbonate with aromatic alcohol
have been suggested. These solutions still involved the

25 use of aromatic alcohol but no longer comprised a direct
reaction of said alcohol with the dialkyl carbonate. The
aromatic alcohol was converted into an intermediate which
had a more favorable reaction equilibrium with dialkyl
carbonate than the aromaic alcohol as such.

30 For example, in US-A 5,543,546, it is proposed that
in a first step phenol (PhOH) is converted into phenyl
propionate and methanol (MeOH), by reacting it with

methyl propionate. In a second step, the intermediate
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Net reaction: 2 PhOH + DMC — DPC + 2 MeOH.

The disadvantage of such process involving the use of

phenyl propionate as an intermediate is the necessity of

145) having to recycle methyl propionate to the first step of

the integrated process. This reduces overall efficiency.

Further, and more importantly, since phenol is still used

in said process the problem of an unfavorable reaction

equilibrium is in fact just shifted to the first step

20 wherein the phenol is reacted with methyl propionate.

This implies that also in this first step large excesses

of reagents are necessary, in this case to produce the

intermediate phenyl propionate.

Another intermediate proposed in prior art (see e.g.

25 US-A 4,533,504) is one which is formed by reaction of

phenol with ketene in a first step, which results in

phenyl acetate. In a second step, this intermediate

phenyl acetate is reacted with DMC into methyl acetate

and the desired DPC. Finally, in a third step,

said

30 methyl acetate is converted into ketene and methanol. The

ketene formed in the third step is recycled to the first

step. The reactions in said three steps and the net
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compound first has to be converted into a second
intermediate compound which can then be converted into
the ketene to be recycled.

15 Another process proposed in prior art (see e.qg.
US-A 5,349,102) wherein phenyl acetate is used as an
intermediate and which suffers from the same
disadvantages as the above process wherein ketene is
used, is one wherein in a first step said phenyl acetate

20 and acetic acid are formed from phenol and acetic
anhydride. Just like in the above process, in a second
step phenyl acetate and DMC are converted into methyl
acetate and DPC., However, in the third step, said methyl
acetate is reacted with carbon monoxide resulting in

25 acetic anhydride which is then recycled to the first
step. The reactions in said three steps and the net
reaction of the integrated process wherein acetic

anhydride is recycled are shown below:
(1) 2 PhOH + 2 acetic anhydride — 2 phenyl
30 acetate + 2 acetic acid
(2) 2 phenyl acetate + DMC — 2 methyl acetate + DPC

(3) 2 methyl acetate + 2 CO — 2 acetic anhydride
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such recovery requires separation of the mixed carbonate
from the anisole, e.g. by distillation, which is
cumbersome because of a small difference in boiling
points.

25 A further disadvantage associated with the use of an
aromatic alcohol, such as phenol, in the preparation of
diaryl carbonates, such as diphenyl carbonate, is that in
a fully integrated process where said phenol has to be
produced on the site itself, coproducts are made 1in

30 addition to the desired phenol which may be undesired.
The industrially most important process for preparing
prhenol is one wherein cumene (made by alkylation of

benzene) is oxidised into cumene hydroperoxide which is
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ci sei pi ohna the use of an aromatic alcohol, such as phenol, in the
preparation of diaryl carbonates, such as diphenyl
carbonate, it would be highly desirable to be able to
provide a process for the preparation of a diaryl
carbonate which would not use an aromatic alcohol as a
10 starting compound, not in the specific process step which
results in the production of the desired diaryl carbonate
and neither in any preceding process step.
The present inventor has provided such a process for
the preparation of a diaryl carbonate, wherein no
15 aromatic alcohol is used as a starting compound. The
present invention relates to a process for the
preparation of a diaryl carbonate, which comprises:
(i) contacting an aromatic non-hydroxy compound with
a carboxylic acid of formula
20 HOC (=0)R' (I),
wherein R! is a hydrocarbyl group, and with an oxygen
containing gas in the presence of a catalyst, resulting
in water and an aromatic carboxylic acid ester of formula
R’0C (=0)R! (II),
25 wherein R? is an aryl group originating from the aromatic
non-hydroxy compound; and
(1ii) contacting the aromatic carboxylic acid ester
of formula (II) from step (i) with a dialkyl carbonate of
formula
30 R’0C (=0)OR* (III),
wherein R’ and R are the same or different and are alkyl
groups, in the presence of a catalyst, resulting in a

diaryl carbonate of formula
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dimethyl carbonate (DMC), resulting in diphenyl carbonate
(DPC) as the diaryl carbonate of formula (IV) and methyl
acetate as the alkyl carboxylic acid ester of formula
(V), the reactions in said two steps (i) and (ii) and the
15 net reaction of the process are shown below:

(1) 2 benzene + 2 acetic acid + 0, — 2 phenyl

acetate + 2 H0
(ii) 2 phenyl acetate + DMC — 2 methyl acetate + DPC

Net reaction: 2 benzene + 2 acetic acid + O; + DMC —
20 2 methyl acetate + DPC + 2 H,0.

The advantage of such process is that no aromatic
alcohol (e.g. phenol) is needed, that only one
intermediate (e.g. phenyl acetate) is formed and that, in
addition to the desired diaryl carbonate (e.g. DPC), a

25 valuable co-product (e.g. methyl acetate) is formed that
does not have to be recycled. The key benefit of the
present process is that in the value chain from benzene
to e.g. DPC, no phenol is required as a starting material
in any step. Because of that, no excesses of the starting

30 materials need to be used. Further, no complicated
catalytic distillation techniques for driving a reaction

into the thermodynamically disfavoured but desired
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ars shown baIOVVln every prior art process comprising said reaction, the

aromatic carboxylic acid ester is prepared in a preceding
step using an aromatic alcohol as one of the starting

15 materials.

Further, step (i) of the present process as such is

known in prior art. That is to say, it is known as such
to contact an aromatic non-hydroxy compound (e.g.
benzene) with a carboxylic acid of formula (I) (e.g.

20 acetic acid) and with an oxygen containing gas, resulting
in water and an aromatic carboxylic acid ester of formula
(IT) (e.g. phenyl acetate). See e.g. US 6,342,620 B1,
However, in every instance, the aromatic carboxylic acid
ester prepared in such way is not subsequently used in a

25 next step, similar to step (ii) of the present process,
to produce a diaryl carbonate. On the contrary, said
prior art teaches to hydrolyse the aromatic carboxylic
acid ester in order to make an aromatic alcohol (e.g.
phenol) and the carboxylic acid of formula (I), of which

30 the latter is recycled to the first step. For said
specificly exemplified case, the reactions in the two
steps and the net reaction of the integrated process

wherein acetic acid is recycled are shown below:
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15 wherein R' is a hydrocarbyl group, and with an oxygen
containing gas in the presence of a catalyst, resulting
in water and an aromatic carboxylic acid ester of formula

R’0C(=0)R' (II),
wherein R? is an aryl group originating from the aromatic

20 non-hydroxy compound.

The teaching of said US 6,342,620 Bl is incorporated
herein by reference. The catalysts, reaction temperature,
pressure, methodology disclosed in said US 6,342,620 Bl
may also be practised in step (i) of the present process.

25 The present process 1s, however, not restricted thereto.

Within the present specification, the term "aromatic
non-hydroxy compound” means an aromatic compound which
does not contain any hydroxyl groups. In other words, the
aromatic compound which is used as a starting material in

30 step (i) of the present process does not contain any
hydroxyl groups. The aromatic non-hydroxy compound may be
benzene. Furtherﬁ it may be benzene containing (non-

hydroxyl) substituents, such as biphenyl. Further, the
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propyl group, which corresponds with the carboxylic acid
of formula (I) preferably being acetic acid, propionic
acid or butyric acid. Most preferably, the carboxylic
acid of formula (I) is acetic acid, in which case the
20 aromatic carboxylic acid ester of formula (II) is an
aromatic acetate of formula (II) wherein R' is a methyl
group.
According to a preferred embodiment of step (i) of
the present process, the aromatic non-hydroxy compound is
25 benzene and the carboxylic acid of formula (I) is acetic
acid, in which case the aromatic carboxylic acid ester of
formula (II) is phenyl acetate and the diaryl carbonate
of formula (IV) is diphenyl carbonate.
As the catalyst in step (i), a catalyst containing a
30 Group VIII metal (e.g. palladium), Group VIb metal (e.g.
chromium) or Group Va metal (e.g. antimony) as the main

catalyst ingredient, may be used.
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aci d, catalyst may be used in step (i) of the present process.
The co-catalyst used includes, for example, metals such
30 as gold, silver, copper, iron, manganese, cadmium, =zinc,
uranium, tin, thallium, lead, bismuth, antimony and
tellurium, and compounds thereof. The metal compounds

include, for example, oxides, hydroxides, nitrates,
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In respect of methods for preparing any of the above-
mentioned catalysts which contain palladium, explicit
reference is made to US 6,342,620 Bl.

10 The reaction temperature in step (i) is usually in
the range of 100 to 300 °C, preferably 150 to 250 °C. The
reaction pressure i1s usually in the range of 0.1 to 100
atmospheric pressure, preferably 0.5 to 50. Most
preferably, the reaction in step (i) is carried out at

15 atmospheric pressure.

The oxygen containing gas used in step (i) as an
oxidizing agent may be pure oxygen or may contain, in
addition to the oxygen, an inert gas such as nitrogen,
helium or argon. Air may also be used as the oxygen

20 containing gas. The optimum amount of oxygen varies
depending upon the reaction temperature, the amount of
catalyst and other factors, and is not particularly
limited provided that the oxygen containing gas flowing
through the reactor is out of the explosive range.

25 Preferably, the reaction in step (i) is continuously
carried out in a fixed bed reactor. Further, said
reaction may be carried out in the gaseous phase, which
implies that all the reactants are in the gaseous phase,
including the aromatic non-hydroxy compound and the

30 carboxylic acid of formula (I). This is preferred.
However, the reaction may also be carried out by bubbling
the oxygen containing gas through a ligquid mixture of

said aromatic non-hydroxy compound and carboxylic acid.
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herein by reference. The catalysts, reaction temperature,
pressure, methodology disclosed in said US-A 5,543,546
may also be practised in step (ii) of the present
process. The present process 1s, however, not restricted
thereto.

20 In step (ii) of the present process, the dialkyl
carbonate to be used has formula (III), wherein R® and R?
are the same or different and are alkyl groups.
Preferably, R’ and R?! in the dialkyl carbonate of formula
(ITI) are the same and are a C,-C;p alkyl group, more

25 preferably a C;-C4 alkyl group, and most preferably a
methyl, ethyl, n-propyl or isopropyl group, which
corresponds with said dialkyl carbonate most preferably
being a dimethyl carbonate, diethyl carbonate, di{n-
propyl) carbonate or di(isopropyl) carbonate.

30 Most preferably, the dialkyl carbonate of formula
(ITII) is diethyl carbonate, in which case the alkyl

carboxylic acid ester of formula (V) is an ethyl
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di phenel acids such as sulphuric acid; sulfonic acids such as
15 para-toluenesulfonic acid; solid acids such as ion
exchange resins and zeolite; base such as sodium
hydroxide; metal alkoxide such as tetraisopropoxide
titanate, zirconium(IV) isopropoxide; Lewis acid such as
aluminum chloride and titanium tetrachloride, and
20 compounds producing Lewis acid; metal phenoxides such as
lead phenoxide and phenoxytitanium; lead oxides; lead
salts such as carbonates; metal acetylacetonate complex
such as zirconium(IV) acetylacetonate,
bis(acetylacetonato) copper(II), zinc(II)
25 acetylacetonate and lithium acetylacetonate; organotin
compounds such as dibutyltin oxide; titanium silicate;
and metal-substituted aluminum phosphate.
Preferably, a homogeneous titanium based catalyst,
e.g. Ti{(OPh)4, 1is used. When using a homogeneous
30 catalyst, this is preferably first dissolved in a solvent
and added as a catalyst solution to the reactor. As the
solvent, the diaryl carbonate of formula (IV), e.q.

diethyl carbonate, may be used.
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Mhst anoe, ecc, Wﬂ%ﬁﬁyité%rbonate of formula (III) as raw materials. The
15 maximum catalyst concentration up to which the catalyst
dissolves in a saturated state in the reaction liquid in
the reactor is about 10 weight percent, preferably 5
weight percent, and more preferably 1 weight percent.
The method for supplying the raw materials to the
20 reactor in step (ii) of the present process is not
particularly limited. Where a reactive distillation
column is used, the aromatic carboxylic acid ester of
formula (II) is preferably fed to the upper half of the
column and the dialkyl carbonate of formula (III) is
25 preferably fed to the lower half of the column, e.qg.
where said ester and carbonate are phenyl acetate and
diethyl carbonate, respectively. In the latter case, the
diaryl carbonate of formula (IV) (e.g. diphenyl
carbonate) may be obtained from the bottom of the
30 distillation column, and the alkyl carboxylic acid ester
of formula (V) (e.g. ethyl acetate) may be obtained from

the top of the distillation column.
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ester of formula R?0C(=0)R' (II) is phenyl acetate and
the dialkyl carbonate of formula R’0C(=0)OR* (III) is
dimethyl carbonate, R’ and R? in said mixed carbonate of

15 formula (VII) are methyl and phenyl, respectively, said
mixed carbonate thus being methyl phenyl carbonate.

In a case where a product stream produced in step
(ii) of the present process, contains mixed carbonate of
formula (VII), in addition to the desired diaryl

20 carbonate of formula (IV), said mixed carbonate may be
separated. The separated mixed carbonate may then either
be recycled back to step (ii) of the present process or
be reacted with itself in order to produce additional
diaryl carbonate.

25 In respect of any other operating parameters for
step (ii) of the present process, explicit reference is
made to US-A 5,543,546. The present invention resides in
the advantageous combination of steps (i) and (ii) and
not in each of steps (i) and (ii) as such.

30 Even though the alkyl carboxylic acid ester of
formula (V) (e.g. methyl acetate or ethyl acetate)
produced in step (ii) of the present process, 1is a

valuable co-product, in some instances, e.g. where the
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oarficolar, if iibvprhefer oddc@Nafcomprises:
] (iii) contacting the alkyl carboxylic acid ester of
formula (V) from step (ii) with water, in the presence of
a catalyst, resulting in the carboxylic acid of formula
(I) and an alkanol of formula
R°0OH (VI),
10 wherein R® is R® or R*, which are as defined above.
Hydrolysis of the alkyl carboxylic acid ester of
formula (V) by contacting it with water, can be done
using an acidic or basic catalyst. These and other
conditions for effecting hydrolysis of esters resulting
15 in a carboxylic acid and an alkanol are commonly known.
See for example US-A 4,352,940, which describes a method
for hydrolysis of methyl acetate, the teaching of which
is incorporated herein by reference.
Preferably, the water from step (i) is sent to and
20 used in step (iii) of said preferred embodiment of the
present process. This advantageously results in
integration of step (i) with step (iii). Further,
integration of step (iii) with step (i) may also
advantageously be achieved. That is to say, preferably,
25 the carboxylic acid of formula (I) from step (iii) is
sent to and used in step (i). Such integrations
advantageously reduce the costs of making the diaryl
carbonate.
For a case, where in said preferred embodiment of
30 the process of the present invention, in step (i) the
aromatic non-hydroxy compound is benzene and the
carboxylic acid of formula (I) is acetic acid, resulting

in water and phenyl acetate as the aromatic carboxylic
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of formul aThe upeci §| C co cur ent bide- reactions In a case where
- benzene 1.3 used andiiphenyttiaootateatid +f ar aied»an dcrh2e Tacid +
mai npi xxi i mv+m ar ﬁe&tﬂe foll owi ng. benzene5 02 --gs 6
Net reaction: 2 benzene + O; + DMC — DPC + 2 MeOH.
15 The alkanol of formula R°OH (VI) may also be
recycled. More in particular, it is preferred that said
alkanol of formula (VI) is sent to and used in a process
for the preparation of the dialkyl carbonate of formula
(ITT) from said alkanol and an alkylene carbonate (which
20 is a cyclic carbonate). Said alkylene carbonate may be
propylene carbonate or ethylene carbonate. For example,
in a case where methanol is formed as the alkanol of
formula (VI) in said step (iii) of the preferred
embodiment of the present process, this may be sent to
25 and used in a process wherein methanol and an alkylene
carbonate are converted into dimethyl carbonate and
monoalkylene glycol (or alkanediol). Such dialkyl
carbonate of formula (III) may then favourably be used in
step (ii) of the present process. With such additional
30 recycle stream, even more integration is achieved, which
further reduces the costs of making the desired diaryl

carbonate of formula (IV).
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resul tings watersiapdean Arenaticcanbexyld caaghthesten ofcfonnmba,
be applied. Further, any process known for making
alkylene carbonate from alkylene oxide and carbon
dioxide, may be applied.
To some extent, in the first step (i) of the present
10 process also some carbon dioxide is formed. This may be
caused by complete oxidation of the aromatic non-hydroxy
compound and the aryl group R®* from the aromatic
carboxylic acid ester of formula (II). The specific
concurrent side- reactions in a case where benzene 1is
15 used and phenyl acetate is formed as the main product,

are the following.
benzene + 9 0, > 6 CO; + 6 HO

phenyl acetate + 8% 0, — acetic acid + 6 CO, + 5 Hy0
The carbon dioxide produced in this way may be
20 separated and sent to and advantageously used in a
process wherein an alkylene carbonate is prepared by
reacting an alkylene oxide with carbon dioxide, rather
than discharging the carbon dioxide into the environment,
thereby in addition achieving even further integration of
25 both processes. Thus, preferably, in such process the
carbon dioxide comprises carbon dioxide which is formed
as a by-product in step (i) of the present process.
The dialkyl carbonate of formula (III) to be used in
step (ii) of the present process, may be prepared by
30 reacting an alkylene carbonate with an alkanol as is
described above. However, any other process for preparing

said dialkyl carbonate may be applied as well.



P?0C(-0) a' (I11), wherein H2 is an aryl group originating fromthe
aromati ¢ non- hydroxy conpound) and (i)i.) contacting the
aromatic ca.rhoxyl.ic acid ester of tornmula (I11) fromstep (i with a
di al of fornmula R30C(=0)0R4(I111), Where'(Pand R4 are the sane or
different and arealLkyl. groups ir the'é esence of a catal yst,
resulting in a diarvl ¢ artonate of formula R200 (-C) OR2) and an

al kyl carboyviic acid ester of :oall; 5 Oy RL(V), whereinO

process as claimed (li ii contacti | arrom step catal yst,
result Lcqg In the carboxylof forrmula and an al kacci of fc:'niia -21-

1. A process for preparing a diaryl carbonate,
comprising:

(i) contacting an aromatic non-hydroxy compound with a
carboxylic acid of formula

HOC (=0)R! (I),
wherein R! is a hydrocarbyl group, and with an oxygen
containing gas in the presence of a catalyst, resulting in
water and an aromatic carboxylic acid ester of formula
R?0C (=0) R! (I1),

wherein R*> is an aryl group originating from the aromatic
non-hydroxy compound; and

(ii) contacting the aromatic carboxylic acid ester of
formula (II) from step (i) with a dialkyl carbonate of
formula

R’0C (=0)OR* (III),
wherein R® and R? are the same or different and are alkyl
groups, in the presence of a catalyst, resulting in a
diaryl carbonate of formula
R?0C (=0)OR®*  (IV)
and an alkyl carboxylic acid ester of formula
R°0C (=0)R' (V),

wherein R® is R® or R®.

2. A process as claimed in claim 1, further comprising:

(iii) contacting the alkyl carboxylic acid ester of
formula (V) from step (ii) with water, in the presence of a
catalyst, resulting in the carboxylic acid of formula (I)
and an alkanol of formula

R°OH (VI) .



A process as clained in claim2, wh(.1:g.bin the water fromstep (i)
is sent to and ubed in step LLJA, A process as clained in claim 2,
wherein the carboxylic acid of form)la (1) fromstep (ill) is sent
to aild used in step (1), 5,A process as clainmed in claim2, wherein
the al kenol of formula (VI) Is sent to?hnd used in a process for the
preparation of the dial kyl carbonate of formula (I11) from said

al kabol and an al kyl ene caxbonat e. A process as clained in
claim5, wherein the al kyl enb carbonate is propyl ene carbonate or

et hyl ene carborateoctsA psocéssmad thachedni, cifadmiS tilsbreitrent he

al kyl ene carbonate i s prepare regcting an ai kyl ene ozibe with
car bon di&%?@éé RA(ﬁﬁo&Sséeﬁg E%a? d'oF .l%lgﬁ%QYGEVHerbin t he

al kyl ene oxi de A rprepyl esecoxifledoinethylene, oxicle;i.therocess as
claimed in claim7, wherein the carbon dioxide conprises carbon

di oxi de WP Y 6T fEd9astatByproduét) i ArSEept e ) 1110, & prPubse as
claimed i m aighg 1n whekei(hythe aromatic non -hydroxy conpound is
benzene, the aromatic carboxylic acid ester of fornula g{I) is a
phe, 7(yi car bo@lﬂr@C&éisdaésFiﬁl@ﬁdf OR- AR E (T4 )VRihed 61 -he 'adkgnpla
phenyl group @nd, ke @irgry's capbopat engf,f08 mil & (JMcdss digphemy
carbonate. 11. A processes clained In cfa|n11, wherein RI in the
car bozyl i ®ragiadadfiohoriulta€i di€lky0d akkybngroup, preferabllila from

n(:?2-1-f).y,. t hyl .or._propyl .ar 12. A process as clained in
Claim 11fxﬁﬁ%5§ﬁﬁ¥fﬁea@§x§§x§}g¥9§§?d?aﬁ?o?%r%hla (I') is acetic acid

and the arc@amat i’c preaebexyki clatinddesheclofnfdr mit@rdin Jthes arkylene
A bt oces SHECTE dd POBHAPRE 162 RRGR EF o HeU Y LA | RGNS oxy
conpound i benzenrecelis esar0ARhEE €ArBOXYhI €, aghdrest ethofafigfmila
(I'1) is phenyl acetate and thergl carbonate, of formula (l1V) is
di phenyl &ar Fte, 1s prepared by reacting an alkylene oxide 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 by-
product in step (i).
10. A process as claimed in claim 1, wherein the aromatic
non-hydroxy compound is benzene, the aromatic carboxylic
acid ester of formula (II) is a phenyl carboxylic acid
ester of formula (II) wherein R? is a phenyl group and the
diaryl carbonate of formula (IV) is diphenyl carbonate.
11. A processas claimed in claim 1, wherein R! in the
carboxylic acid of formula (I) is a C;-Cio alkyl group,
preferably a methyl, ethyl or propyl group.
12. A process as claimed in claim 11, wherein the
carboxylic acid of formula (I) is acetic acid and the

aromatic carboxylic acid ester of formula (II) is an



14. A process as clained in claim1, wherein 1.42 and P..1 in the

di al kyl carbonate of fornmula (I11) are the sane and are a Cl-Co al kyl
group, preferably a C-CA al kyl group, and nore preferably a. nethyl,
et hyl, n-propyl or isopropyl group. g rocess as clained n claim
14, wherein the dial kyl carbonate of f ?nula (Irr) is diethyl
carbonate and the al kyl carboxylic acid ester of formula (V) is an

ethyl car boxghd Acleb eSlelo Ofearmul ar6Y) oMbeCeh iR J & a.of y')

group. 16. A process as clained in claim 15 erein the aro
non- hydr oxyre@ampound i s benzene, the aromatic carboxylic acid ester

o T ML ALU S P STy YeciopyL scorhenale ele oI s

formul a (\ﬁomfhynﬂqﬁyznnmgﬂumd is benzene, the aromatic carboxylic
acid ester of formula (II) is phenyl acetate and the diaryl
carbonate of formula (IV) is diphenyl carbonate.
14. A process as claimed in claim 1, wherein R® and R! in
the dialkyl carbonate of formula (III) are the same and are
a C1-Cip alkyl group, preferably a C1-C4 alkyl group, and
more preferably a methyl, ethyl, n-propyl or isopropyl
group.
15. A process as claimed in 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 R® is an ethyl
group.
16. A process as claimed in claim 15, wherein the aromatic
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 carboxylic acid ester of formula (V) is ethyl

acetate.



