SPANDREL This invention relates to spandrels. Spandrels traditionally
conprise a glass sheet to which an enanel based paint |ayer has been fired

SO0 as to wend&ioshdee gl ass opaque. They may be used t o vipgualphobe/dBii8h Or
contrast in external appearance with vision glazing panels in a building s
facade and are generally used to copggglpgortions of a building's structure
that it is desirable to hide fromthe outside. According to a first aspect,
the present invention provides a glazing panel in accordance with claim1.
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15 It is well known that alkylated polycyclics such as 2 6-dialkylnaphthalenes are
valuable materials as they are precursors to polyesters such as polyethylene
naphthalate. Polyethylene naphthalate has superior strength and barrier properties
over other polyesters, such as polyethylene terephthalate, and is used to make fibres,
films and packaging materials. In view of the improved properties obtained with

20 polyethylene naphthalate substantial research effort has been carried out with a view

to obtaining an economical manufacturing route to the product and/or its precursors.

Polyethylene naphthalate is generally produced either by esterification of 2.6-
naphthalenedicarboxylic acid or by transesterification of dimethyl 2,6-
25 naphthalenedicarboxylate.  The  2.6-naphthalenedicarboxylic acid and 2.6-
naphthalenedicarboxylate starting materials for these reactions are generally produced

from 2,6-dialkylnaphthalene.

However, the production of the desired 2,6-dialkylnaphthalene starting materials has

30 particular difficulties since there are ten dialkylnaphthalene isomers.

There are a number of known methods for the production of 2,6-dimethylnaphthalene.
For example, as described in US 4963248, 2,0-dimethylnaphthalene can be recovered

from fractions during kerosene reformation or, as described in European Chemical
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t o uselst hi‘giad’ (ie. 2,6-, 1,5- and 1.6- dlmethylnaphthalene) In particular, efforts have been

made to provide processes which avoid the co-production of the 2,7-isomer. One such

process involves a series of reactions starting from o-xylene and butadiene to prepare

1,5-dimethylnaphthalene which is further isomerised to the desired isomer over a

zeolite catalyst. Suitable processes are described in US 4990717, US 5073670, US

20 5118892, US 5030781 and US 5012024, However, this four step route is far from

ideal since a number of secondary reactions occur which necessitates purification

steps to be carried out for each intermediate.

A more direct process to 2,6-dimethylnaphthalene has been described in US 4795847.
25 This process starts from naphthalene or methylnaphthalene and comprises
methylation with a suitable methylating agent in the presence of a zeolite catalyst.
Zeolite catalysts have been shown to hold a number of advantages over homogeneous
Friedel-Crafts type catalysts. These benefits include the ease of catalyst separation,
waste, corrosion and toxicity minimisation, as well as the ability to affect selectivity.
30 As reported in US 5001295 the selection of the appropriate zeolite for the methylation
of naphthalene or 2-methyinaphthalene can produce a mixture that is rich in the
desired 2,6-isomers. However due to the near identical molecular diameters of the
2,6- and 2.7- dimethylnaphthalene isomers the product mixture only weakly favours

the desired isomer.
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substituents have been attached to naphthalene and its derivatives, although none thus

far have met the desired criteria for selectivity, ease of subsequent oxidation

20 (generally the bulkier the alkyl substituent the more difficult the oxidation), and atom
efficiency. In this connection it is noted that four carbon atoms would be lost during

oxidation of 2,6-diisopropylnaphthalene to 2,6-naphthalenedicarboxylic acid.

Examples of processes using alternative substituents include that described in US

4873386 in which an ethyl substituent is used, that described in Org. Biomol. Chem .

[
e

2003, 1552-1559 in which the substituent used is tert-butyl and that described in US
5210350 in which dicyclohexyl is used. US 5210355, US 5235115 and US 5321182

describe processes in which combinations of substituents are used.

Even once the production of the 2,6-dialkylnaphthalene starting material has been
30 achieved, problems are encountered in the oxidation, purification, esterification and/or
further refinement to high-purity 2 6-naphthalenedicarboxylic acid or 2.6-

naphthalenedicarboxylate.



is less than or equal to 1.2, nore preferably I ess than or equal to 1, 0.5,
or 0.3 and the difference in b* is less than or equal to 2.2, nore

pr ef er ablyol2es%sbdvan or equal to 2, 1.5, 1 or 0.5. V%enptjlfm;ptoglmgm_g&ass
sheet has a light transm ssion of |ess than or equal to 60% the difference

in refl ect étheonttbod fareaspivedction of h-AphiHadRedicabsxDRIMRER OGN Fri Do of
gl azi ng and asspg| %d spandrel as neasured fromthe external Side o
the gl azi ndggﬂﬁszlf ioﬁ?n’%féé éxP@r4}7&90§$adéS(ﬁf71@¥f§> dpandrelos) SJSp‘#%‘Oé’Babglg SIUCh

hat the disf nceg Ns 5ok LESS a4 al to 1. nore preferably |ess
Ehgn orequéﬁﬁ{%’ 1;@8'0. 58168 g?§0.35éar\1%6t hrbéqél]isﬁﬁgr enz[:ne ?HS bprolcgfsl d88 tan or
equal to 1dBlkyimpstiptetenabhydibelsa dabbmnaodd iegdarestioclofaf cdbal/vhdhe@fese

alternativ nfiguration, a body tinted glass carrying a |ight "absorbing
coating’ ma?/at%@‘qtuég aai)mméiﬁaf?fa%’?/eri oXeYEnalyet i Ehec 8PP apiuom.of| thet hi s

case, the khghtalahsesr b fgs eQatid gt -lssne@éﬁtu%/r @bi}aﬁri@z{t{]ﬁ%gl%%t%é f/gst%aliétfjgcggngr 'el "A‘n

insulating material may be secured or adhered to the rear .
An enmbodi neish coft maferialpvieshas dtaniin] Anowhbediseiyentbged, thbyrovays i0fhaexanpl e

i | G ich.is a front view of part of the external
oani g o "SFUEN FRARAO O WL R B e SN e EPuhaRih tq ovoredhe s &)

taken al ongaridmenpuditied AhGelinfheiteXtiennal fraanse .ot 8-BHhiidi R eRNPri ses
aﬁ arra gegnaent fnZ)Fllor.i zoptal vision glazings 11 and hori zont aPQDSpandrel S
. F hi %C”éﬁ&ap'i’ré’}m%? nepEhd g gpapeurdnd In rddivips; msokyb}aez hmyﬁmetal .
ssenbl ed I i j i sa oated, gl asg.sheets as e
th er nal sﬁ‘z’é‘?% fcﬁg%lﬁghg%g%g’rag?ssey?ﬁgg?%n?/el d!pﬁg%g?%@t 3&%@1“& Bté%!a&’l‘iice to
the visi onwhichzicmysred@s Fhedspandiel pieaf fGilghg? Mas anviMutigh. of i 58t gl ass

1 d.with an inner econd gl ass sheet 22 by nmeans of a
;gfféhgr afﬁaiﬂﬁg%k%e%“m Hﬁya}& ?fé‘? fsp’@ﬁlétisﬁ CArRiEpsHErilee addihagw Tolgbilicy st gl ass
sheet 21 ilﬁoﬁ s@lv@ﬁtrs aﬁ(ﬁ]@&ion%fo_sé%@ts lﬁiﬁ%(’:ﬁé}gﬂt gl ass havi ng a reflecti ve,

coati n]g_ 25 arranged at position 2. Second gl ass sheet
3

Crude  2,6-naphthalenedicarboxylic  acid may be esterified to 2.6-
naphthalenedicarboxylate with methanol as purification of the ester, whilst still
complex, offers certain advantages. Examples of esterification processes can be
found in US 6013831 and US 6211398. US 5095135 and US 5254719 teach that
20 sulphuric acid is an effective catalyst for the esterification reaction and reacts with the
heavy metal impurities to form soluble sulphate salts. However, corrosion issues and

waste sulphate disposal are further problems encountered with this process.

In order to achieve high-purity 2,6-naphthalenedicarboxylate, dissolution in a suitable
25 solvent, typically an aromatic hydrocarbon, and further insolubles separation is
required, followed by recrystallisation and distillation steps. Thus the six common
steps required to convert 2.6-dialkyl naphthalene to 2,6-naphthalenedicarboxylate
which is suitable for polyethylene naphthalate production are 1) oxidation 2)
esterification 3) dissolution 4) separation 5) recrystallisation and 6) distillation. A
30 further process step involves the recovery and recycling of the expensive oxidation

catalyst metals.

It is therefore desirable to provide a process which provides a 2 6-disubstituted

naphthalene which can readily be converted to polyethylene naphthalate. This can be
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selectivity may be achieved by any suitable means. In one arrangement, a shape
selective catalyst such as a zeolite may be used.

20
Where the catalyst is a zeolite any suitable zeolite may be used. The choice of zeolite
may influence the product selectivity as the geometry of the framework type will
affect the position of aromatic substitution. The reaction can be catalysed over a broad
acidity range. Wholly acidic zeolites and materials partially exchanged with basic

25 cations may be used. Zeolite mordenite has been found to offer particular advantages.

The Si0,/Al,O3 ratio of the zeolite may influence activity and selectivity. It is

believed that acidic mordenite catalysts having higher SiO,/Al,O; ratios offer

improved selectivity for the desired isomer.

Any suitable physical form of catalyst may be used. Thus powders and extrudates

may be used.
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used, any suitable substituent may be used. The substituent will generally facilitate the
second substitution occuring at the desired position and/or facilitate downstream

200 processing. To facilitate downstream processing it may be desirable to use a
substituent which is in a suitable oxidation state or readily oxidisable state for

transformation into a polyester precursor. Suitable substituent groups include ester

groups, methyl groups and acid groups.

25 The process of the present invention is particularly suitable for the production of a di-
substituted aromatic substrate either by adding a second substituent to a mono-

substituted aromatic substrate or by di-substitution of an unsubstituted aromatic

substrate.

30 Where the substrate is mono-substituted, the position of the mono-substitution will be

selected to provide the desired product.

In a particularly preferred arrangement, the disubstituted product is substituted such

that the substituents are spaced to the maximum amount. For example, where the

6
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I i/ i cat a t properties_and nocess‘conditjons. A
ﬁﬁﬂﬁ;? o?p%ﬁ?%§ﬁ%@§@58ém%%§W%ueﬁ%éiﬁag@g@@@ﬁvat@é@ﬂg Oifo riapht hal eng an
its derivaMkyEsWﬁhﬂéﬂDughfnmﬁemthuszjggmggggbgaﬂn&ﬁﬁwgﬁzlEgﬂﬁggltegla or

| Vi [ C t he al kyl
l ectiyvit ease of subsequent oxidation (general ul'kier _
zﬁbstifhen%m?ﬁémﬁgyémﬁgﬂﬁkﬁﬁlt the oxidation), and atomefficiency. In this
connection it is noted that four carbon atoms would be |ost during
oxi dation of 2,6-diisopropyl napht hal ene to 2, 6-napht hal enedi car boxylic

aci d. Any suitable dialkoxyalkane may be used. Dialkoxymethanes are particularly
preferred.  Suitable  dialkoxymethanes  include dimethoxymethane  and
diethoxymethane. The alkoxymethylating agent may be chosen to influence the

20 product selectivity.  Without wishing to be bound by any theory, it is believed that

where a bulkier substituent is formed, selectivity will be improved.

The reaction may be carried out in the liquid phase or in the gas phase. The process
may be operated as a batch or a continuous process. The reaction may be carried out
25 in a fixed bed reactor, a fluidised bed reactor or a slurry reactor. Whatever type of

reactor is used, the process may be carried out in the presence of a shape selective

catalyst or host.

A liquid-phase continuous process utilising a fixed bed of catalyst or of shape
30 selective host offers some advantages. It will be understood that where the catalyst is

shape selective, the shape selective host will generally be the catalyst.

The reaction may be carried out in the presence or absence of solvent. Suitable

solvents include non-polar hydrocarbons such as hexane or cyclohexane. Acetone,

-~



Exanpl es of processes using alternative substituents include that described
in US 4873386 in which an ethyl substituent is used that described in Og.
Bi ool . GRemes/30M8. 1552- 1559 in which the substituenpcag®dodsedi®st - but yl
and that described in US 5210350 in which dicycl ohexyl is used. US 52 10355
US 52351 15ridridrouBti562 1ol 8Rilgesslidr heapreess esed N Iwhio oicgbinations, of
substituents are used. Even once the production of the ’

2, 6-di al kyl"REPHEhEMEAY 864V Etng material has been achieved, problenms are
encountered in the oxidation, purification, esterifi cation and/or further
refinement to high-purity 2, 6-naphthal enedi carboxylic acid or 2, 6-

napht hal enediyciitableyteaipera@re mmt lodsddor Ittihelefirabtilies @M ¥mperature which

2, 6-napht h 1edi car boxyl.i cid is described in US 3870754, US 3856855, US
4709088? u%l%‘%gzhﬁo D&l 56 21 URISPLPYEE 78ISt pgmising bBHrodust 5183938 and WO
04/ 015003. I ia behirvedphRGes® thBerife istbalidky! M re.oxidi sed in
acetic acid in the presence Q?ea c%ghlt/nﬁnggﬁg%gggggggﬁﬁﬁgfsgﬁﬁmﬁﬁgronide
promot er. HswésAIeratdise ist & highe dhe os¢ld eofndesiee pbdtidieis chigmhicialds dusad i n

this react QR0 ssary..to fabricate the reactor vessels from high
cost nateri%ﬂgtgﬁé(kgg&géﬁgﬁgﬁﬁgh%@?ﬂ?Fﬁ% D%@EQ At @g@detiraplse process i s
t hat 2, 6- napht hal enedi carboxylic acid obtained requires substanti al

purifi??ti@n to renove the various inpurities. These inpurities include
trimel Ifti ¢CRRFRIUE fofhify range piphemoibouH) 084 do ahduthR@iCnatedsefdphihal ene

compounds. bRl boonl MSQ! 1)@ heayy JIRLAL conp! exes (cobalt and

manganese) are forned, particularly wth iMe ic acid, which can result
i n downstream process fouling. The purification of 2,6-
naphthalen$g@cg;bg§§lﬁc acig.is further conplicated as the acid has | ow

sol ubi lity I'nPIEsY BEVRMYT HHE Y BApBe eaTise opt widsebali-agnepdihpresside Cr ude

2. 6- napht hahenadicgaeOXWLY GaRGbeuMBsH ?ﬁg,e%{h?sr IsT St S SoufGit-a{)lﬁewléesr? e i | st

napht hal enedi car boxyl ate with nmethanol as purificatio

still Eonpleksssas faried el asai ateldpmaesgdsesseanplres abuesberd hiHati an
processes n L S 601383 1 and US 621 1398. US 5095135 and US
5254719 t egagﬁt ! ﬁg{ff%l"'@gtalrpaale%taaes‘

Any suitable reaction time may be used. It is believed that if the reaction time is too
short the yield of desirable product may be reduced. However, if the reaction time is
20 too long, the selectivity may be reduced as by-products, undesirable isomers, and
breakdown products may be obtained. Reaction times in the region of from about 1
hour to about 72 hours may be used. Preferably the reaction time is from about 1 hour
to about 40 hours with times in the region of from about 4 hours to about 18 hours

being preferred.

25
According to a second aspect of the present invention there is provided a process for
the production of a carboxylic acid or carboxylate comprising:
producing a di(alkoxyalkyl)aromatic compound or a substituted-mono(
alkoxyalkyl) aromatic in accordance with the above first aspect of the present
30 invention; and

oxidising the alkoxyalkyl side chains to the corresponding carboxylic acid or

carboxylate.



20 sul phuric acid is an effective catalyst for the esterification reaction
and reacts with the heavy netal inpurities to form sol uble sul phate salts.
However, wonoeisosnoi ssues and waste sul phate di sposal aperfepsédd®tolss obl ens
encountered with this process In order to achieve high-purity

2, 6- nar ht hateneding ar bohiyd @pest ofltiggobuhi PReitdnahsdid ABLRIAT SUNER} the
typically an {ilr mat i.C Pydrocar bon. and further insolubles sgpar ationis
required, foPfiEned %o YEUFFSIOAIATsEgt Rdvmeridn g thstdarticaylioncig teeparbohiug: t he

si X common SbeRsd beaH Frekst gfg@ggg\pésegeﬁggg*kyl napht hal ene to
2, 6- napht hal enedi car boxyl ate which 1s suit e for polyethyl ene naphthal ate

production are ) oxidation 2) esterification 3) dissolution 4) separation

5) recryst i i 6) distillation A further process step involves
the r ecbvegyhgﬁgﬁér g@f}%ﬁ? 58)118? mﬁfé “@Eé)%ﬁ@%é@&@ﬁ%i"% reeduskeystvetotales. |t
i s therefomepldesitcabl e to provide a process which provides a

2, 6-di substituted napht hal ene which can readily be converted to
pol yet hyl ene napht hal ate This can beachi eved where at | east one of the

substi t uent I i S.an al Kox kyl, particularly an

al koxymet h;/[I% N %g(r)%gimggagggﬁ% (%Ff%{f%é? ﬁoydlufth(ﬁ%ﬁ?#ﬁé‘ﬂe‘??i‘/eé?ef%r Ehepigaesioant
advant ages tlov érrd afpedi alf kit naphbhahengoh Mishee reduet %I%'auég B&Eb&??&%r as it
is nore re di | (?xi di sed, thus m | der conditions can be errplpoye I'n"the

oxi dati on ‘?r%‘ﬁ}ﬁbé’f et PP st Phibalsthsc PPoalkpleoe svshthThasused gblyaileder

condi ti onsbiphbdyiQuer come the problens of |ow yield and the requirenent for

expensi ve purification steps which are noted with prior art processes. It
is also desirable to provide a process for the sel ective al koxyal kyl ati on

of other a tj,c substrates. Thus according to the present invention there
is provi degglgsgﬁ%}beéeeghse FSPIALE ERYEG Y BB BF adnonmsilbEtitedubedenr, ghat i c

substrate processsmbgtpirédiice OB deCresdppitalaL € sisah g, S itution being via
a carbon-carbon bond, sai g”?ﬁ 0Cess coér?*%ri si ng Sﬁ@g%‘;’?%fn%{gﬁ%“éﬁ ar hdthe-
substr &t e WOPHUEddr sk ypartcatielyi anet wbstpned ende dpodtieatal ystscdhg the

al koxyal ky ' [ fe rocess selective for a desired
substituti %ﬁ%s‘?ﬁg @8ﬁg§tal {/O?l?éyyong%e%ﬁlglgyagﬂ'iygvgﬁ chdye Sasedam e bilznsl 1 n one
ar r angenentackorshape

This process offers an improved process since the substituent groups are in a
20 favourable oxidation state prior to the oxidation step and thus milder oxidation

conditions can be employed.

The present invention will now be described with reference to the following
examples. Unless stated, all examples were carried out in 100 mi stirred autoclaves

25 operating under self-generated pressure.

In the examples below, the numbers expressed as percentages have been rounded to

the nearest whole number, except numbers which are less than one which are

expressed to 1 decimal place. Isomer ratios are direct comparisons of gas
30 chromatograph peak areas and expressed to 1 decimal place.
Example 1

The methoxymethylation of 10 mmol naphthalene 1s carried out with 80 mmol

dimethoxymethane over 4g¢ H+ zeolite catalyst with 60ml cyclohexane as solvent.



sel ective catal yst such as a zeolite may be used. Wiere the catalyst is a
zeolite any suitable zeolite may be used The choice of zeolite may

i nfl uencewbheogusomyct selectivity as the geonetry of thechreaméntdiséype
will affect the position of aromatic substitution The reaction can be

cat al ysed bberatalybr osd adddi tS5Or/'ah§e Mhollhy rectidi ovasealii¢desuand] ymteri al s

partially ch ed with basic catiaqns y be used Zeolite nordenite has
been foundg%(tgr g’z?ggius\é\%err ¥ iwc?ﬁl%%‘iﬁdéa\t;)g%{g dﬁé@" ‘i‘?’ig‘ﬂﬁ?e@e,&oﬁv‘?rélppog%‘fngtyh@d% eolite
may influepce agyivitpornd Sedlﬁ&ﬁé%&h{e}’hyll)tnaffﬂ?thﬁ%é evequghat @cidig,gprdenite

catal ysts having higher Si Q2ZAl 20 ratios offer inproved selectivity for the
desi red i séfeetharynahyhephdalshgspedl <¢ br mobp oAt Ay stdesagblbe bupeatiucThus

powder s. an Ifat e | n.an alternative arrangene a non-shape
sel ective @g@gﬁt&%tﬁ én%éh’ﬁggrﬁééeﬂ? %gla&gﬁé)\foaé ls€§ n@%?ﬁ%’%ﬁl\% o %ﬂ% For exanpl e
a honogenous catal yst such as a Lewis acid catalyst may be used if held
wthin a sgggpe sel ective host. Any suitable Lewis acid catal yst nay be

used. Suit 'Bp]_&% alysts include AICI3. The aromatic substrate may be any
substrate E%ﬁplé S RS %@ﬁt'e@lvﬁtht @e%&%@}s@@gﬁllf'rgplﬁ%s\tvltfn Utd Al \-lg\ntg(ﬁ]a% opatic

substrate may be a nono or polycyclic arongtic conpound an referably
be a nono 'mta pebliey SIPLAWQdr Bearben,18ahoirs udbrehetaer bany | toc bapaumas® sy al so

be used. An uj tabl e heteroaryl. nd . yay be use ere the substrate
's bty TR SR gt e R TRy P u ST e NG GhI4 X hat  ar e
connect ed MbBo @i(ﬂ%}%xyfr@fhy%@;{)mhzﬁe@_ Bid- phenybiTbe aRr @ﬁ%&ih@;éb@é%&%@ may be
substituted or unsubstituted ere it is substituted, it will generally be
nono- subst ety sac-Wrera@hthleoes ulbbe Ltlutatid veps dnmeid theuber7asubstimtien uged any
suitabl e sypstjhtuent may be used. The substituent will generally facilitate
t he second substitution occuring at the desired position and/or facilitate
downstream processing. To facilitate downstream processing it may be

desirabl e éo use a substituent which is in a suitable oxidation state or
readi 1y oxiHiRRIEPe state for

Example 1 was repeated with the catalyst being replaced with a acidic zeolite
mordenite Si02/AL,O; 20. After 18 hours there was found to be 13 mol% naphthalene
conversion, giving yields of 4 mol% (methoxymethyl)naphthalene and 0 mol%
di(methoxymethyl)naphthalene and <0.1 mol% of the undesirable by-product

20 methylene-bis-naphthalenes. The 2/1 ratio was 12.9.

Examples 4 to 8
Example 1 was repeated utilising different solvents. The results are set out in Table 1.

In each example, 60 ml of the solvent was used.

30
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transformation into a pol yester precursor. Suitable substituent groups

i ncl ude ester groups, nethyl groups and acid groups. The process of the
present iweensd/@mops particularly suitable for the prodgetriepbomgiocass

di substituted aromati c substrate either by adding a second substituent to a
nmonosubstituted aromati c substrate orfTdhe di - substitution of an
unsubstituted aromatic substrate Wiere the substrate i s nono-substituted,
the position of the nono-substitution will be selected to provide the
desired pradagiie Né N a particuljarly; preferred arraggenent;therdi-sgbsti t ut ed
product isgguhstituted such that the substituents arejspaced to the maxinmum
amount For “exanpl e, where thearoiatee subStFat e A67° il dRiclierem r eBethvon i s
carried out is a nonocyclic aromatic conpound, the substdtauents amel | (be

| ocat ed i NNGHRKAAE BoR@SibE 1 ON. [Simisharty, —wherethg—aromatiec—substrate is a
pol ycyclic¢ qggyound they will |be spaced to the gréatest eXtent. Thus where
the subst f S#2"7s napht hal ene, 'the substituents wll be |ocated at the 2,6

posi ti on. | WaethesyrhdievDauidsitateat € || S a7 bi phenyl, {he substitugnts Twi
general ly pgad.9cated at the 4,4' position. Wiere the product of the process
of the present invention is for use as|a polyethyl enel naphthal ate
precur sor | 2t Kdi°ar omati c substitueht wi|l p¥eferablsy be napht hal eme or it
may be a noineetsubsdhiuk@ehaapht halcene. T Wigre nogio= substitut-ed—napht hal ene
is used, tggw%ybstituent will|generally be an| easily oxidised| substituent
and will generally be attached to the naphthal ene at the 2-position. Thus
sui t abl e sup3fr#ices will include 2¢ (" al Roxyal kyl ynapht halzene, | 2.6 only
al kyl - 2- napht hoate, Z2=naphthoi cacid—or—2—at-kytnapht-hal-ene-—Sui-tabl-e
2- (al koxyal kyl ) napht hal enes i nclude 2- (al koxynet hyl ) napht hal ene. Any

sui tabl e di al koxyal kane may be used. D al koxym ethanes are particularly
preferred. SuithIe qialkoxynethanes i ncl ude di net hoxynet hane and

di et hoxymel¥HRRles $4e 13| koxymet hyl ati ng agent may be chosen to influence the
product sekeehilyityas MELAQUL a“(’a?ila{yn& tgﬂpg’rgtupe%u nlqlqusu?’tg%ré ?e f inl%ablles

bel i eved t;at

Table 2
10

Example No: 9 10 11 12 13
Temperature (°C) 115 120 125 130 150
naphthalene conversion 36 34 47 54 59
(mol%)

(methoxymethyDnaphthalene 19 20 20 18 37
(mol%)

2/1 ratio 2.9 3 2.6 2.1 1.9
di(methoxymethylnaphthalene 2 2 2 3 6
(mol%)

2,6/2,7 ratio 2.7 2.4 27 2.0 2.9

Examples 14 to 19
Example 1 was repeated at a temperature of 120°C and at a range of reaction times.

The results are set out in Table 3.



where a bul ki er substituent is formed selectivity will be inproved. The
reaction may be carried out in the liquid phase or in the gas phase. The
process nmy o&/@p@oat ed as a batch or a continuous procegsEribgot@act i on
may be carried out in a fixed bed reactor, a fluidised bed reactor or a
slurry reactor. Watever type of reattble3i s used, the process may be
carried out in the presence of a shape selective catalyst or host. A

| i qui d- phase conti nuous process utilising a fixed bed of catalyst or of
shape sel elchimyle Naost of f ers sonei4advantages. 14t W liF be umrderstoed that
wher e therﬁgg AV i s shape sel egtive the shape selectfve host wll
general ly be fhe catalyst. The reactlion y be carried out in the presence
or absencephthalglevenersiogyi t abl e ol vents iinclude| ndh- pol a hydr odar bons

such as hexane or cycl ohexane Acetone, trichloronethane or diethyl ether may

a| SO be o-—<solve e 11ead fhln react-ant-s—nayv-act-—-as Sn! vent . Any

csad Lf n nt

sed—H—po_solyent i-s—used—t r-ea S—ay
suitabl e ﬂgﬁﬁﬁngﬁ?%mWE@dﬂg/usedﬁ 1t i & desifhbl e £0 use 4 t enperat uf e
whi ch provimdés) a good yield of substituted product whi|st mnimsing
by- pr oduct; fogpation tt s believyed that 7 f {he temperatyrse—istootow, the
yield of the reaction is lowland if (the tenperature is too high the yield
of desi r edligiegtiEtetiyinaphtbplspsshed’ due t 3 conpéting si de reactionsor the
further reaetison of the product to undesinables.| Tenperatures in the range

of from abpuyi—100cCto—about—2000G are, useful swith; tenpergturessaf—rom
about 1103%ﬁ%b‘f§coc bei ng preeferred. The|process 0f the present "i nvention
may be carried out under self-generated pressure which is typically |ess

t han about 150 psig. This is particularly suitable where the process is
carried out as a batch process. Pressures of fromabout 5 barg to about 50
barg may of{.ghpic€sd & 3 advant ages. Any suitable reaction tinme may be used.
It is believedpthat if the reaction tinme is too short the yield of

desi rabl e protiet vy epratededi uicieperdbwe el 209(F antdna ar agtananme fré hosrst oo

| ong, the selectiyi ay . red d_as_by-products, undesirabl e i soners,
andgbreakdgahv%y%ﬁ&%%gﬁ%é§gﬁgwgbﬁg§ﬁg;ﬁs éﬁ%{?%ﬁ“tﬁW%§~in the regi on of
from about 1

b 2

Table 4
10

Example No 20 21 22 23
Amount of catalyst (g) 1 2 4 8
Naphthalene conversion 22 27 41 58
(mol%)

(methoxymethyhnaphthalene 17 16 18 18
(mol%)

2/1 ratio 3.2 28 2.6 2.7
difmethoxymethyl)naphthalene 0 0 1 5
(mol%)

2,6/2,7 ratio - - 2,6- only 7.3

Whilst selectivity was noted to be low with a low amount of catalyst, it is believed
that longer reaction time would give the desired product. Without wishing to be
bound by any theory, it is believed that in the short time period and low catalyst

15 amount, only mono substitution occurs.



hour to about 72 hours may be used. Preferably the reaction tinme is from
about 1 hour to about 40 hours with tines in the region of from about 4
hour s t o wbaude/ok8oopour s bei ng preferred Accordi ng to apeeaPpéhedsnsst of
the present invention there is provided a process for the production of a
car boxyl i ¢ Exeimplesr2domdobixy| at e corrprl sing: producing a

di (al koxya romatic co ound a. sub t ut ed- nono( al koxyal kyl
aromatic i gllnéord\év?lscleepm} ?cﬂp ey %S’r}émﬁ ?fs‘{ L%}gbé’(‘:‘i atcrtemﬁeraﬁrfeeéh% C)

i nventi on; \mmmm@|dmgembﬁy@étk%y@1dkwhh%I f&?@iaoﬁotcﬂféx}‘r@ RSy &EPONdI ng
carboxylic acid or carboxylate. According to a third aspect of the” pr esent

i nvention tHhEre The Iﬁr%asla&re%rt aUtpﬂJ@b1§§ for t he production of pol yesters
conprising polynerising the carboxylic acid or carboxylate produced by the
process of the above second aspect. Wiere the aromatic conpound is

napht hal ene, the process will produce pol yet hyl ene napht hal ate. The process
may al so be used for the production of other polyesters. The process of the
third aspect of the present inventi oﬂahﬁsﬁ be used to produce polyal kyl ene

t er epht hal at es pol yal kyl ene pht hal at es, pol yal kyl ene napht hal ates, and

pol yal ken ,lcmwl at-es—Fhus,—where-the aromatic substrate is benzene or a
nono subst f‘u M henzene, the process may’produce pol yet hyl®ne
t er epht ha é@fel“t8| mlarly bi phenyl or Bala RORAs0LSt i t ut edrdad pbenyd.,7s
parti cul arNyl,hgnec@g,g‘s@,r,(;n%ngpA))dL trhe—4—posjtion—canbe-used-in t..e process
to provide a route to speciality polyesters which are basedjon a b|p1enyl
backbone. Tﬁf'&‘“ﬁ?‘ﬂﬁ@%‘g’h@f‘ﬁ‘%‘rs an |i nproved®Sprocess since the4substituent

groups ar e(mon/,a favour abl e oxi dat/i on state prior to the oxidation step and
thus mld i ndi-ti-ons-—can—be—enployed. -The present inventjon
1.7

2/1 ‘U lOuoltl on—econar-t+-ohns—eah—pe

wi Il now be described with reference to tzhf foI | owi ng
Di(methoxymethy)naphthalene 14

(ll]()l ¢ 0)

2,6/2,7 ratio 58 5.0

Examples 26 and 27
Examples 24 and 25 were repeated with a mordenite catalyst having differing

S10,/AlLO5 ratios. The results are set out in Table 6.

15 Table 6
Example No 26 27
Catalyst Mordenite Si0./Al,0420 Mordenite Si0./ALO-, 90
naphthalene conversion (mol%) 52 86
(methoxymethyl)naphthalene 40 44
(mol%)
2/1 ratio 3.7 4.0
di(methoxymethylhnaphthalene 8 28
(mol%)
2,6/2,7 ratio 11.6 11.7

13



exanpl es Unl ess stated, all exanples were carried out in 100 m stirred

aut ocl aves, operating under self-generated pressure. In the exanpl es bel ow,
t he nunbewe 200qusemeed as percentages have been rounded tpoTiHPRIBREII8St Whol e
nunber, except nunbers which are | ess than one which are expressed to 1
deci mal pl Besmpled8ner rati os are direct conparisons of gas chromatograph
peak areas,.and .expressed 1. deci pal .pl ace anpl e The . __

et hoxymet Fy Bk )éﬁ eid r%eaheﬁo‘fn%ﬁ‘ﬁhc[{ﬁﬁﬁh%gn?@a%%g?ﬁ%ﬁpgﬁ?gwtﬁwJédmﬁlﬁbI

di met hoxyngitiarenanae Ageddeze0hé tQueadralybarell 400y cycl ohexane as

sol vent The catal yst used is Beta Si (VA 20 25. The reaction was carried out
at 150cC. After 18 hours there was found to be 59 nol % napht hal ene
conversion, giving yields of 37 nol %fgﬁrl%ghoxynet hyl ) napht hal ene and 6 nol %
di (et hoxynet hyl ) napht hal ene and <O. mol % of the undesirabl e by-product
met hyl ene- bi s- napht hal enes. The 2/1 ratio was 1.9 and the 2,6/2,7 ratio was
2.9. Exanptgugicasampte I was repeated wiih the cataryst—bejgng—reptaged with
a sodi um exchanged beta zeolite Siq 2/Al2q 3 25. After 18 hours there was
found to b%¥ ol % napht hal ene cogl(f@r’@i"»‘-é‘ﬁfhm&i ving yi eigex@fciag npl %

(et hoxymnet hyl ) napht hal ene and| 5 not®ondiof metthoxynet hylspnapbt bakene and <0.
1 ol % of ~theundesitabl e.hysproduct—rethytene-bi-s—naphthal-enes—Fhe 2/1
rati o was [&l?;gthzg%%‘z?%é& )hE'?{gAL} substitution ratio was 6 0 .” Exanpl e Exanpl e
1 was repeakedmaihybnaphibalert al yst bei ng #eplaced wth a acidic zeolite
nordenite GlfRf Al 20 20. After 18 hours there was found to be 13 nol %
napht hal ene_conversion, giving yields of 4 nol % (et hoxynet hyl ) napht/ hal ene
and 0 nol %/HT"(‘Pret hoxymet hyl ) napht hal ene*and <0. 1, nol % of 'the undesirabl e
by- pr oductdigebhyleanendphdaidapht hal enes. The 2/ 1 rafi o was 12. 9. Exanpl es 4

to 8 (mol" 0)

2,6/2,7 ratio 11.7 -

DD

Examples 29 and 30
10 mmol of 2-(methoxymethyl)naphthalene was reacted with 758 mmol
10 dimethoxymethane over 4g powdered catalyst for 4 hours at a temperature of 120°C.

The results are set out in Table 8.

Table 8
Example No 29 30
Catalyst Beta Si0-/Al.05 25 Mordenite SiO-/AlO; 90
2-(methoxymethyl)naphthalene 55 63
conversion (mol%)
Di(methoxymethyl)naphthalene 52 57
(mol%)
2,6/2,7 ratio 8.6 97

Examples 31 and 32
10 mmol of 2-(ethoxymethyl)naphthalene was reacted with 535 mmol
diethoxymethane over 4g powdered catalyst for 4 hours at a temperature of 170°C.

The results are set out in Table 9.



Exanple 1 was repeated utilising different solvents. The results are set
out in Table 1. In each exanple, 60 m of the solvent was used. Table 1
Exanpl es Wwot0oslosodosanpl e 1 was repeated at a variety of prempesosiosii®€s. The
results are set out in Table 2 . Table 2 Exanples 14 to 19 Exanple | was
repeated at a tenperature of 1200C and at a range of reaction tines. The
results are set out in Table 3. | IT‘?.bi)le93 Exanpl es 20 to 23 Exanple 1 was
repeated at a tenperature of 1200C and”dt a reaction time of 4 hours with
varyi ng amounts of catalyst The results are set out in Table 4 Table 4

Whi | st Seiﬁxkahipi\éil\ioy was noted-to betowspith—atow-anount—of-catalysty it is
bel i eved {that 'l onger reaction|tinme would give the desired product Wt hout
wi shing to“B8¥%ound any theory it He§ SB&14Ey&d t hat Merdetie SEhav©: P9 me peri od
and | ow caf-@lnssimeayDaiphth@Bley NONO Substitution o¢cur SEXxanplies 24 and| 25
Example 1 C\g@‘sé,qri(egeg]%g for a reaction tine of 4 hours and at a tenperature
of 1200C,| Wt h"/58 ol di net hoxynet hane and with a catal yst having

di ffering Bic@okyed@)pathitgkne The results are set out in Tablke 5 . Table 5

Exanmpl e Noudd.25 Catahst Beta| Si CVAl 20 25 Bcla SijO Al O 75 Napht hal ene
conver si on-—{nml-9% 82 (ncthoxvhethyvl)Ynaphthalene 38 34 (nmol 9%
2,6/2,7 ratio * 7 A i Y 2.6- only

W

Example 33

The oxidation of 2-(ethoxymethyl)naphthalene was carried out under conditions
similar to those described in US 6037477 which is incorporated herein by reference.
3mmol 2-(ethoxymethyl)naphthalene, 0.3 mmol N-hydroxyphthalimide as catalyst,
0.022 mmol Co (II) acetate tetrahydrate, 5 ml acetic acid, 1 atm O, at 30°C for 20 hrs.
10 The substrate was smoothly and efficiently oxidised at >95% conversion to ethyl-2-

naphthoate (55%) and 2-naphthoic acid (38 %).

Examples 34 and 35
Example 27 was repeated using benzene as a starting material with different catalysts.

15 The results are set out in Table 10.

Table 10
Example No 34 35
Catalyst ZSM-5 (5i04/Al,05 50) Mordenite (Si0,/AL O, 90)
Benzene conversion (mol %) 31 65
Benzyl methyl ether (mol %) 19 25
di(methoxymethyl) benzene 6 16
(mol %)
Para/ortho ratio 71.5 14 .4
Example 36

Example 27 was repeated using biphenyl as starting material. The only mono-

substituted isomer obtained was the 4-(methoxymethyl) bipheny! and the only desired



2/1 ratio 2.2 1.7 D (met hoxynet hy))naphthalenc 18 14 (nmol% 2,6/2,7 ratio
5.8 5.0 Exanples 26 and 27 Exanples 24 and 25 were repeated with a

nor deni t ewoab@logsdoohavi ng di ffering S1O2/ Al 2C3 rati os. Ppoe/presidlot@Esar e set
out in Table 6 . Table 6Exanpl e 28 Exanple 27 was repeated with the

di met hoxy métHi@netubwsi ngmee placed dpiteth 485 dmehoxdinet hdYypehhang@hasesgagent .
The result%eagrte car rleqli n Table 7 . Table 7 Exanples 29 and 30 10 nmol of
2- (met hoxynet ﬁy(lnj napﬁlf Ral'ene was reacted with 758 mmol di met hoxynet hane
over 4g powdered catal yst for 4 hours,mt 1@ tenperature of 1200C The results
are set out in Table 8 . Table 8 Exanple No 29 30 Catal vst Beta SiO Al O 25
Mordenitc Si O 2ZAl 203 90 2- (et hoxynet hyl ) napht hal ene 63 conversion (nol %
Di (et hoxypeiipydnraphtatcne 527 (not%)—2:6/ 27 ratio 8.6 9.7 Exanples 3 1
and 32 10 nmol of 2-(ethoxynethyl)naphthal ene was reacted with 535 nmol

di et hoxynethane over 4g powder ediogtidlyistaf@rod hours at a tenperature of
1700C. Thebipesulcbseaine (s@toout 1n Tabl ey 9 . Table|9
4-(methoxymethyl) biphenyl 22
(mol %)
4,4’-(dimethoxymethyl) 7
biphenyl (mol %)
Selectivity to desirables 94.9
(mol %)

Example 37

In order to assess the operation of the invention at a larger scale with an extrudate
form of the catalyst (Mordenite (SiO2/AlLO; 200)), a 1 litre batch reactor with
spinning catalyst basket was used. Methoxymethylation of 89 mmol naphthalene was
carried out with 600 ml of dimethoxymethane over 45 g of extrudate catalyst (20%

binder) at 110°C for 2 hrs. The results are set out in Table 12.

(5

Table 12

Example No 37
Catalyst Mordenite (5i0./A1, 05 200)
naphthalene conversion 66

(mol ¢ 0)

(methoxymethylnaphthalene 40

(mol %)

2/1 ratio 6.2
di(methoxymethyDhnaphthalene 19

(mol %)

2,6/2,7 ratio 11.3

Example 38

This example was carried out in order to demonstrate the reaction with reduced

reagent at increased pressure without wishing to be bound by any theory, it is believed

that pressure increases the concentration of dimethoxymethane in solution.

Methoxymethylation of 10 mmol naphthalene was carried out with 379 mmol of
10 dimethoxymethane over 4 g of Mordenite Si02/Al,03 200 at 110°C, 100 psig N; for |

hr. The results are set out in Table 13.

16
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Example 39

An example was carried out to show the reaction in a fixed bed operation with

Mordenite SiO2/ALO; 90 extrudate catalyst (50 ml). A feed composition of 1/18.95

mol ratio of napththalene/dimethoxymethane was used. The product composition set

out in Table 14 was achieved after 63.5

hrs online with a 3.3 h residence time at

120°C and 10 barg system pressure (N ). The results are set out in Table 14

Table 14

Example No

Naphthalene/dimethoxymethane
Feed ratio (mol)

39

1/18.95

naphthalene conversion
{mol %)

50

(methoxymethyDnaphthalene
(mol %)

2/1 ratio

di(methoxymethyl)naphthalene
(mol %)

2,6/2,7 ratio

Examples 40 to 42

The reaction was carried out in a continuous stirred tank operation with Mordenite

510,/A1,05 90 extrudate catalyst 45 g in a 1 litre autoclave equipped with spinning

basket. The reactor was operated on level control at 600 ml.

17

The feed composition
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Examples 43 and 44

Benzyl methyl ether was methoxymethylated with different catalysts.

in

in Tabl e
onti nuous
yst 45 ¢
was

75 8 nol

out in

C Exanpl es

anpl e 27

The

experimental conditions are identical to those in Example 27. The results are set out

in Table 16.

Table 16
Example No 43 44
Catalyst ZSM-35 (510,/ALO; 50) Mordenite (Si0-/ALO5 90)
Benzyl methyl ether 24 47
conversion (mol %)
di(methoxymethyl) benzene 20 34

(mol %)

Para/orthe ratic

17.0




Catal vst ZSM5 (Si Q2/ Al 20 50) Mordcnitc (Si O 2ZAl 20 90) Ben/yl nethyl ether
24 conversion (mol 9% di (netho\> nethyl) benzene ~2Jd~ 34 (nmol %

Par a/ or t hgoradd/@9dhg3 8 17 OCLAIMS 1. A process for the achkm®mpyachydidsi on of
an unsubstituted aromatic substrate or a substituted aromatic substrate,
sai d substitution being via a carbon-carbon bond, said process conprising
reacting the aromatic substrate with a di al koxyal kane in the presence of a
catalyst. 2 . A process according to Claim1l wherein the al koxyal kyl ati on
is selectiygdp@jsa desired substitution. 3 . A process according to Claim1l
or 2 wherein the catalyst is a shape selective catalyst. 4 . A process
according to Claim3 wherei n the shape selective catalyst is a zeolite. 5 .
A process accor i rge f tﬁ]r’q V\Q reln the zeolite is nordenite. 6 . A
process accor di Ng’ P& HF 1RSXY KR pharn wsu %ﬁt‘é"lwsf@m%&rf@hﬁsﬂﬁepea

sel ective and i subdEgebd BromSRaRBsSRE el L0 SRV JOBIRI i 7 ﬁSbrpr%)%g
according to Claim6 wherein the shape sel ective environment 1 ne es the
use of shape seP@kti Whl@f@‘QeSSSComwlmg)cfes@mgcw dirmgatico sabytraonewnf £ ai ns 1
to 7 wherein th e i o or polycyclic hydrocarbon
conpound. 9 . A&Ia?{og}e%zgséngéﬁt)ﬁ?}trgggﬁ%e Ofsﬁ Cﬂtag’r% of Claims 1 to 7 wherein the
aromatic substrate is a nono or poI ycycl i c heteroaryl conpound. 10. A
process acgordl ng to any one of Cl ains to 7 wherein the substrate is
benzene or-a bi SphReHyT 2eprding Ky Gleerd ‘@@é@ﬁdﬁlm@k@@aéwtt@nes oflecvaiforsa 1 to 9

wher ei n the subgt-ad SitsStu@on.

L

A process according to Claim 1 or 2 wherein the catalyst is a shape selective

catalyst.

4 A process according to Claim 3 wherein the shape selective catalyst is a
zeolite.

5. A process according to Claim 4 wherein the zeolite is mordenite.

6. A process according to Claim 1 or 2 wherein the catalyst is non-shape

selective and is used in a shape selective environment.

7. A process according to Claim 6 wherein the shape selective environment

includes the use of shape selective host.

8. A process according to any one of Claims [ to 7 wherein the aromatic

substrate is a mono or polycyclic hydrocarbon compound.

9. A process according to any one of Claims 1 to 7 wherein the aromatic

substrate is a mono or polycyclic heteroaryl compound.

10 A process according to any one of Claims 1 to 7 wherein the substrate is

benzene or a bi-phenyl.



pol ycyclic aromati c conpound having fused rings. 12. A process according to
any one of Clains 1 to 11 wherein the aromatic substrate is unsubstituted
13 . A prwoesss/@ewmor ding to any one of Clains 1 to 11 wpergirdods/n6o186 omat i
substrate i s nono-substituted. 14. A process according to any one of C ains
1 to 8 wherein the aromatic substrate is naphthal ene

2-(al koxyal yl) ht hal ene. .. al kyl - 2-n - naphthoic acid or

2- al kyl napht hal gn 10CG% ARCHEp, e@sanﬁc%r‘gfh{:lglm%?éﬁyg Wﬁ@eﬁ’f the sabstgate ix o 14
wherein the di ab&ﬂ?@éﬂbk%ﬁb%eﬁ dindd tka%grf’@ielae}ﬁl%s 16. A process according to
Cl aim 15 wherein the dial kyl rret ane i s di met hoxymet hane or di et hoxynet hane.
17 A process according to any one of Clains 1 to 16 wherein the process is
a |iquid-phase go o] 1 t| ISI fixed bed, a fluidised bed or
a slurry rggct o% B‘tﬁ?&% JYACSCO?%%“—eg&snaﬁ cor fnglat”BSCll g(? rjnt? 17N, W PRI ocess
is carried out iubstrive :spmreaesnmﬁe@f a shape sel ective catal yst or host 19. A
process according to any one of Clains 1 to 18 wherein a solvent is used
20. A process according to Claim 19 wherein the solvent is hexane

cycl ohexanes acehoﬂx%cestsréc%@xldg{tp@taﬂﬁrb%so(ff éla%g'ylt het}herherem thg f{gé@gﬁéz out a

according to any one of O ains wherein rocess

t enperat ure of fubsmitabondndO0B@utal. about 2000C22. A process according to
any one of Claims 1 to 20 wherein the process is carried out a tenperature
of from about 1100C to 1700C. 23. A process according to any one of C ains

1 to 22 whefrei NAt hRcBO0LRERIINS t6ahy i & QUTCIAMsal REES M EiRTt PI} eoLgRout 5
barg to about 50 barg. 24. A process according to any one o éal s | to 23

wherei n the protésigatpgs daphthelgnoud-(dlgrcyalkpbniphthaddnef pbayi-abepbthdathonrs to

about 18 hours. naphthoic acid or 2-alkylnaphthalene.

15. A process according to any one of Claims 1 to 14 wherein the dialkoxyalkane

1s a dialkoxymethane.

16. A process according to Claim 15 wherein the dialkylmethane is

dimethoxymethane or diethoxymethane.
17. A process according to any one of Claims 1 to 16 wherein the process is a
liquid-phase continuous system utilising a fixed bed, a fluidised bed or a slurry

reactor.

18. A process according to Claim 17 wherein the process is carried out in the

presence of a shape selective catalyst or host.
19. A process according to any one of Claims 1 to 18 wherein a solvent is used.

20. A process according to Claim 19 wherein the solvent is hexane, cyclohexane.

acetone, trichloromethane or diethyl ether.

3]

A process according to any one of Claims 1 to 20 wherein the process is

carried out a temperature of from about 100°C to about 200°C.



25. A process for the production of a carboxylic acid or carboxyl ate

conprising: producing a di(al koxyal kyl)aromati c conpound or a

substi t utwgd-omneegoal koxyal kyl ) aromatic in accordance w@tmnmh@mmmgsess of

any one of Clainms 1 to 24; and oxidising the al koxyal kyl side chains to the

correspondi ng carboxylic acid or carboxylate. 26. A Eroces; fO{_the -
roduction,of a,polyester conprising: polynerising the carboxylic acid or

Ear boxyl at%fpr O‘ég%ré’ eS§ AP gt ?’PYC%%FI H\g éﬁ".“m?ﬂ IAZHr BbEEE hEJBPERSAS t 0

O ai m 26 wher ei gy hififoRal ¥RBLALS. 8f BoRoby@l KytEene 4@pepht hal at es,
pol yal kyl ene pht hal at es, pol yal kyl ene napht hal ates, or pol yal kene

bi phenyl at es.

23. A process according to any one of Claims 1 to 22 wherein the process is

carried out at a pressure of from about 5 barg to about 50 barg.

24. A process according to any one of Claims 1 to 23 wherein the process is

carried out for a period of from about 4 hours to about 18 hours.

25. A process for the production of a carboxylic acid or carboxylate comprising:
producing a di(alkoxyalkyl)aromatic compound or a substituted-mono
(alkoxyalkyl) aromatic in accordance with the process of any one of Claims 1
to 24; and
oxidising the alkoxyalkyl side chains to the corresponding carboxylic

acid or carboxylate.

26. A process for the production of a polyester comprising:
polymerising the carboxylic acid or carboxylate produced according to

Claim 25.

27. A process according to Claim 26 wherein the polyesters are polyalkylene
terephthalates, polyalkylene phthalates, polyalkylene naphthalates, or
polyalkene biphenylates.
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