1 6 DEC 2003 Sel ected cycl obexane-1, 3- and -1, 4-dicarboxylic acid esters 5
The invention relates to selected cycl ohexane-1,3- and -1, 4-di car boxXy§ DEC 2003
acid esters, their wuse as plasticizers in plastics, and also their
preparation by hydrogenating the corresponding isophthalic or terephthalic
esters, by bringing one or nore of these isophthalic or terephthalic
esters into contact with a hydrogen-containing gas in the presence of a
cat al yst haV|ng nacropores 10 The plast|C|zers used hltherto in plastics,
e.g. PVC -
di i sononyl phthalates as can be found for exanple in FR-A 23 97 131.
However, these hav i 0, Qi eal th grounds,
and their use p éﬁcﬁm&%%/%gécgﬂg (lz%(rgﬁ g’ﬁ‘qgﬁ{%@‘g%}?g&r exanple, is
t herefore increa5|ngly under 15 criticismand in nany countries already
forbi dden. Aninmal experinents have now shown that phthal ates can cause

peroxi sone proliferation, which has a causal connection with |iver tunors

found 9 n TMgNeemn elatell tosselsatedicyelohenine-dis . anthéd, dudicarbpxdisnarid esters, their
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20 fromthe pr| r art. For_ “exanpl e e use o exane rboxyllc acid
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as plasticizers stics is described. PCT/EP 98/08346 relates inter
alia to tPf@S‘iﬁ‘?EOt? %F%M%?%ﬁsr boxylic acid esters as 25

pl astiti zers in plastics, and also to sel ected new
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30 It is an o ] ec t’ion, erefore provi de novel
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cyclohexahenhnn®$ﬁanmlniwqywnnawﬁuxyMHnme@mﬂHMQr|vatlves whi ch are suitable
on the basis of their physical 35 and material properties for use as
plasticizers in plast cs, and are_al so regarded as suitable _for e as
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hexyl) ester (DE-A 12 63 296) as plasticizers in plastlcs is descnbed.

PCT/EP 98/08346 relates inter alia to the use of cyclohexanepolycarboxylic acid esters as
25  plasticizers in plastics, and also to selected new cyclohexane-1,2-dicarboxylic acid esters.
No new cyclohexane-1,3- or -1,4-dicarboxylic acid derivatives are disclosed in PCT/EP
98/08346. There is also absolutely no mention of the toxicological properties of
cyclohexanepolycarboxylic acids or derivatives of these in PCT/EP 98/08346.

30 It is an object of the invention, therefore, to provide novel cyclohexane-1,3- and —1,4-
dicarboxylic acid derivatives, in particular derivatives which are suitable for use as
plasticizers in plastic, and also the use of these as plasticizers in plastics. A further object
of the present invention is to provide, for use as plasticizers in plastics, novel cyclohexane-
1,3- and —1,4-dicarboxylic acid derivatives which are suitable on the basis of their physical

35  and material properties for use as plasticizers in plastics and are also regarded as suitable

for use as plasticizers in plastics on the basis of their toxicological properties. A further



obtained with very high selectivity and space-tine yield and w thout any
significant side reactions. 5 US 5,286,898 and US 5,319, 129 hydr ogqriadfe 700)
di ret hyl terephthal ate on supported Pd catalysts mxed with Ni, Pt and/or
Ru at or above 140C at a pressure of frgm50 to 170 bar, to give the
correspondi ng di net hyl hexahydrot erephthal ate. DE-A 28 23 165 hydrogenates
aromati c carboxylic esters on catalysts conprising supported Ni, Ru, Rh 10
and/ or Pdpbjeat gfvteethesmrmemmmdimgocpfdvml iapbﬁicéss tar poopaking thet acwe] at
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t er epht haT| c acld, using a supported palladiumcatalyst, where the support
used conprises al um num oxide, silicon dioxide or activated carbon. The
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acids, or one or nore derivatives thereof, into cont act vvlth a
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The application PCT/EP 98/08346 mentioned above discloses a process for hydrogenating
25  benzenepolycarboxylic acid or derivatives thereof, e.g. esters and/or anhydrides, by

bringing one or more benzenepolycarboxylic acids, or one or more derivatives thereof, into

contact with a hydrogen-containing gas in the presence of a catalyst having macropores.

We have found that the object of the present invention is achieved by providing selected
30 cyclohexane-1,3- and -1,4-dicarboxylic acid esters, in particular esters which are suitable
for use as plasticizers in plastic. The invention also provides their use as plasticizers in
plastics and the preparation of these selected cyclohexane-1,3- and —1,4-dicarboxylic acid
esters by hydrogenating the corresponding isophthalic or terephthalic esters, or
hydrogenating a mixture made from two or more of these, by bringing one or more of the
35  corresponding isophthalic or terephthalic esters into contact with a hydrogen-containing

gas in the presence of a catalyst having macropores.



Cycl ohexane-1, 3-di carboxylic acid diisobutyl ester obtainable by

hydr ogenating diisobutyl 5 isophthalate with Chem cal Abstracts F@gqﬁﬂmy@m
nunber (hereinafter: CAS No.) 1528-64-9; Cycl ohexane-1, 3-di carboxylic aci

di pentyl ester obtainable by hydr ogenati ng di pentyl isophthalate with CAS
No. 4654-16-4; Cycl ohexane-1, 3- dlcarboxﬁllc acid bis(1l-nmethyl butyl) ester
obt ai nabl e by hydrogenating bis(l -nethylbutyl) isophthalate with CAS No.

75151- 01- 8, phtidays! e ﬁ:@@ﬁlm@eﬂicﬁla ROk ithe FBllGWiligheyllotexast EB- @bt-ainabl e
by hydr ogﬁnatl n di h&pt 11 ‘?é)o wi th CAS No 4654- 17- 5;

Cycl ohexa é’a‘ib‘% b 2 ng'ﬁl(? F%I 8¢ Sooctyl ester obtainable by
hydrogenating diisooctyl isophthalate with CAS No. 71850-11-8;
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Orcl ohexasdepnitE ol JRE A ARy (MnbbIe 0 Bioptiine dipenty
hydr ogenaisopbthalaterwigle CAS Ne.ASBtHA 4t e with CAS No. 18699-46-2; 20
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cl ohexane I s(1, 1-di net hyl propy ester obtainabl e
by 25 hdeSBéﬁﬁf’gn‘ﬁﬁbeg‘@lN 4&?%?%}1 propyl) isophthalate with CAS No.
117769- 95C8¢lohGank-ditedinabodyll: aid dnvoxtyl esteraditainddile b2 hydtogyhatwg diipoatyler

obt ai nabl r Rkg.q2gret hyl butyl) isophthalate with CAS No.
75151- 03- B%éhﬂ%i@h\%%g@%%f@@ 7CII car goxyl ic acid bis(3-nmethyl butyl) ester
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1528-63- 8130 h%féhﬂlﬂﬁ@glgéﬁd. 435&1.119511 boxyl ic acid bis(1-ethyl-2-net hyI propyl)
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Cyclohexane-1,3-dicarboxylic acid bis(1-methylpropyl) ester obtainable by hydrogenating
bis(1-methylpropyl) isophthalate with CAS No. 75150-99-1;
Cyclohexane-1,3-dicarboxylic acid bis(1,1-dimethylpropyl) ester obtainable by

25  hydrogenating bis(1,1-dimethylpropyl) isophthalate with CAS No. 117769-95-6;
Cyclohexane-1,3-dicarboxylic acid bis(2-methylbutyl) ester obtainable by hydrogenating
bis(2-methylbutyl) 1sophthalate with CAS No. 75151-03-0;

Cyclohexane-1,3-dicarboxylic acid bis(3-methylbutyl) ester obtainable by hydrogenating
bis(3-methylbutyl) isophthalate with CAS No. 1528-63-8;

30 Cyclohexane-1,3-dicarboxylic acid bis(1-ethyl-2-methylpropyl) ester obtainable by
hydrogenating bis(1-ethyl-2-methylpropyl) isophthalate with CAS No. 166391-29-3;
Cyclohexane-1,3-dicarboxylic acid bis(1-ethylbutyl) ester obtainable by hydrogenating
bis(1-ethylbutyl) isophthalate with CAS No. 166391-28-2;

Cyclohexane-1,3-dicarboxylic acid bis(1,2,2-trimethylpropyl) ester obtainable by

35  hydrogenating bis(1,2,2-trimethylpropyl) isophthalate with CAS No. 166391-27-1;
Cyclohexane-1,3-dicarboxylic acid bis(2-ethylbutyl) ester obtainable by hydrogenating
bis(2-ethylbutyl) isophthalate with CAS No. 166391-25-9



-4 Cycl ohexane-1, 3-di carboxylic acid bis(4-nethylpentyl) ester obtainable
by hydrogenating bis(4-nethyl pentyl) isophthalate with CAS No. 16 DEC 2003
159375-22-1; Cycl ohexane-|, 3-di carboxylic acid bis(1, 3-dinmethyl butyl)
ester obtainable by hydrogenating bis(],3-dinethylbutyl) isophthalate with
CAS No. 166391-26-0; 5 Cycl ohexane-1, 3-di carboxylic acid
bi s(1, 1-di ethyl propyl) ester obtainable by hydrogenating
bi s( 1, 1- dCedlblydxphepy-dicarbopiichaidba(Aint thypattyNoestet 280 EblSbBhydrogenating
Cycl ohexane-,1, 35 di car hoxyl i.c i | - e ah_r.met hyl propyl) ester
obt ai nabl 15%9"'16'?%@’?85@65%’3%}@&1%%‘s’vﬁhl@ieﬁlép‘-f%% r%;blllpr opyl) isophthalate with
CAS No. 1@$38ikxarde-1;3-diCyrbbighiEx aneidl, disdl dalimetkylbiutylaciedter obtainable by
bi s[ 2- et =] - (- Vi i I by ghydrogenati ng
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No. 17673- 11-%; cl ghexane-1, 3-di carboxyl.ic c’ d .
bi s[ 3- met Gyslohexpne-h3rdigathewiis )asis m(lggﬁ»@rl-@sﬁa el §stery oty e Pkt i ng
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Wi t h 10AS io. hydeddeAatiny -tes[2-nithylahexauathy 8 pirad b dsophitelae i with CAS No.
bi s(2-et h?’c}@%l-'ﬂ;- | met hyl hexyl ) ester obtainable by 20 hydrogenating

bi s(2-ethyl-1, I-dfmet hyl hexyl) isophthalate with CAS No. 123892-24-0;
Oycl ohexabrdvheaanwxyprdicarhoxyicl - Beigt v bise. Irdiygthlbersd) olsisr naphtainghle by
hydr ogenagyddhehatifERsi 2-dintaihexdyDORIPHRI AL RitMCAAS KOS NT3-116$391- 30- 6;

Cycl ohexanedi carbox%l |.C mq_ 1-[2-et hyl butyl] - 3- h‘f tyl .ester obtai.n QIe by
hydr ogenatysighexgng-b.. é‘%‘F@rE}W VER! -‘ﬁép‘{' y--g- At &Péy W"?ﬂ?ﬁﬁg aihabie
166395 41by9; hydbogeyatingh digRandtids In@xkihglpaspydibutyl] isophthalate with CAS No.

1- hept yl %7%14%224t rimethyl propyl] ester obtainable by hydrogenating
1-heptyl -3-[1,2722trimet hyl propyl] isophthalate with CAS No. 166391-43-1,
Cycl ohexafrdelrxriwkptdicarhexicl - aiidre ttis(B Buft- yrimeahybety)  esterer obingblsabb® by

hvd . i T . ; . 1 =7
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obt aj nabl quith%%#—ééeqhaqrbwgvhcsecié- Pg@a%%%yllBw[f‘gryg‘%%ll‘*ﬂ%ﬁlﬂ?eﬁtgﬁ’t?%g| E?teer

Wi th 2GAS iNalrogen BBl bideh-athyl- CydirnéiByiaesd) gapHinaint mithaCAS No. 123892-24-0;

et e, Bl el o bl K

3; Cycl ohleepaylSdhoyt boplythaloteasitldCASNe I66331h30<p] est er obt ai nabl e by

hydr Ogenaﬂ/&g’hc&hﬂ&ﬁé’ﬁ}oxylic acid 1-[2-ethylbutyl]-3-heptyl ester obtainable by hydrogenating
1-[2-ethylbutyl]-3-heptyl isophthalate with CAS No. 166391-41-9;

25 Cyclohexanedicarboxylic acid 1-heptyl-3-[1,2,2-trimethylpropyl] ester obtainable by
hydrogenating 1-heptyl-3-[1,2,2-trimethylpropyl] isophthalate with CAS No. 166391-43-1;
Cyclohexanedicarboxylic acid 1-dimethylbutyl-3-heptyl ester obtainable by hydrogenating
1-dimethylbutyl-3-heptyl isophthalate with CAS No. 166391-42-0;

Cyclohexanedicarboxylic acid 1-[1-ethylbutyl]-3-heptyl ester obtainable by hydrogenating
30  1-[1-ethylbutyl]-3-hepty! isophthalate with CAS No. 166391-44-2;

Cyclohexanedicarboxylic acid 1-[1-ethyl-2-methylpropyl]-3-heptyl ester obtainable by

hydrogenating 1-[1-ethyl-2-methylpropyl]-3-heptyl isophthalate with CAS No. 166391-45-

3;

Cyclohexanedicarboxylic acid 1-decyl-3-hexyl ester obtainable by hydrogenating 1-decyl-
35  3-hexyl isophthalate with CAS No. 154064-19-4;

Cyclohexanedicarboxylic  acid  1-hexyl-3-[2-methyl-1-(1-methylethyl)propyl]  ester

obtainable by hydrogenating 1-hexyl-3-[2-methyl-1-(1-methylethyl)propyl] isophthalate

with CAS No. 166391-46-4;



35 3-hexyl isophthalate with CAS No. 154064-19-4; Cycl ohexanedi carboxylic
acid 1-hexyl-3-[2-nmethyl -1 -(l-nmethylethyl)propyl] ester obtainablie§ ByC 700
hydr ogenati ng 1-hexyl-3-[2-nmethyl- |-(1-methylethyl)propyl] isophthalate
with CAS No. 166391-46-4; 1 6 DEC 2003 -5 Cycl ohexanedi car boxylic acid

1- dodecyl - 3- hexyl ester obtai nabl e by h9drogenating 1- dodecyl - 3- hexyl

| sophthal ate with CAS No. 154147-75-8; Cycl ohexanedi carboxylic acid

1- nOEylh- ?C@@l‘bﬁéxaﬁédéizﬁsrb@@lﬁi Eti@ ledduecily3ihexye nator nebtdinatde Wy- higdrogdngling 1-

I sopht hal gt . 14.7-74:.7; exane- 1, 4-di carboxylic acid
di i sobut y?0&%$'?8H]é?“%gmaé?eo‘ﬁﬁh%&oﬁgnéﬁﬁghgi Fsobutyl terephthalate with
Cheni cal BhslbhamhediRagostlicyaciiuvhenyl{3hertgl asad tobtainablkSyNbyJrodB3a68g 4Gonyi-

Cycl ohexape-1,4- di oxyl | ' | pe | ester obtainable by

hydr ogena?l’l(’ﬁié"I &%OB%%?{?R w%%b%esrarg%ﬂégg a?&e)}wi th CAS No. 1818-95-7;

Cycl ohexane- 1, 4-di car boxylic acid bis(1l-nethylbutyl) ester obtainable by

e . : | . | ) _ .
e SRSroEA O LN A1 4000 ol by OB Mgt
hydr ogenatereplthaiate pith Chemieal phhstiagta Regidiry uohke fisreingdisn GASNo.) 58699-48-

Cycl ohexape- 1, 4- di carboxylic acid diisooctyl ester obtainable by

Ocl ohox ahEaISherans-ddt HRYPT IS Gheabil P GRS B9 el LB AiSghat i ng
dinomyl  teesphftaldiavathaC A% No. (18-Me7; 4654-27-7; Cycl ohexane- 1, 4-di carboxylic
Fer epht hafAraiyers | draRp kA BECHRIRRIM Bt ol o8 Boppnaring

di i sodecybis@smethylbityd} wadphthalae withl CogeNat 73§l dRi%odecyl terephthal ate with
obt ai nabl SV HGREant L AHERBIGIRTEAS, dAbhAToRD SRIEAT o IO RNg Fl!
111204- o4tepcp¥1t1@étw¢tb&fb3< Aed60425%car boxyl i ¢ aci d di dodecyl ester

obt aijgabl @y@bfhéﬂﬂé-@ﬂ%@&rbﬂ%dﬁ! AROEEbctyl @ Ribtdadbal By M&drbﬁ&éﬁnélﬂiisooctyl
18749- 84- 3, cl ohex - -gHG rztﬂ’ <yl c acid bis(1-nethylpropyl) ester
obt ai nabl @’@gﬁﬂ%wgﬁqlwﬁ %l?l 2( f?fnat hyl propyl ) terephthalate with CAS No.
64445- 74- Byclokyraheh@xdinmbdxylicdaddrdinonyl i esteacobdaibatd byl hgdnogerapng rdipgry)
ester obt gl NaRl.fd¥%ith CAS No. 4654-27-7;
Cyclohexane-1,4-dicarboxylic acid diisononyl ester obtainable by hydrogenating
20  diisononyl terephthalate with CAS No. 59802-035-0;
Cyclohexane-1,4-dicarboxylic acid diisodecy! ester obtainable by hydrogenating diisodecyl
terephthalate with CAS No. 52174-72-8;
Cyclohexane-1,4-dicarboxylic acid diundecy! ester obtainable by hydrogenating diundecy!
terephthalate with CAS No. 111204-04-7;
25  Cyclohexane-1,4-dicarboxylic acid didodecyl ester obtainable by hydrogenating didodecyl
terephthalate with CAS No. 18749-84-3;
Cyclohexane-1,4-dicarboxylic acid bis(1-methylpropyl) ester obtainable by hydrogenating
bis(1-methylpropyl) terephthalate with CAS No. 64445-74-5;
Cyclohexane-1,4-dicarboxylic acid  bis(1,1-dimethylpropyl) ester obtainable by
30  hydrogenating bis(l,1-dimethylpropyl) terephthalate with CAS No. 117769-96-7;
Cyclohexane-1,4-dicarboxylic acid bis(2-methylbutyl) ester obtainable by hydrogenating
bis(2-methylbutyl) terephthalate with CAS No. 75151-04-1;
Cyclohexane-1,4-dicarboxylic acid bis(3-methylbutyl) ester obtainable by hydrogenating
bis(3-methylbutyl) terephthalate with CAS No. 18699-49-5;
35  Cyclohexane-1,4-dicarboxylic acid bis(1-ethylbutyl) ester obtainable by hydrogenating
bis(1-ethylbuty!) terephthalate with CAS No. 166391-32-8;
Cyclohexane-1,4-dicarboxylic acid bis(4-methylpentyl) ester obtainable by hydrogenating
bis(4-methylpentyl) terephthalate with CAS No. 159375-21-0;



30 hydrogenating bis(1,1-dinethylpropyl) terephthalate with CAS No.
117769-96-7; Cycl ohexane-1, 4-di carboxylic acid bis(2-nethylbutyl) asggre 2003
obt ai nabl e by hydrogenating bis(2-nmethylbutyl) terephthalate with EAS No.
75151-04-1; Cycl ohexane-|, 4-di carboxylic acid bis(3-nmethyl butyl) ester

obt ai nabl e by hydrogenating bis(3-net h9rbutyl ) terephthalate with CAS No.
18699-49-5; 35 Cycl ohexane-1, 4-di carboxylic acid bis(1l-ethylbutyl) ester
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correspo rféwq%@aquﬂim@wbc @¢idt bﬂ@cpﬁﬁmxl@%b pblatabloye hydsggengyng 1-decyl-
4-octyl terephthalate with CAS No. 129951-41-3.

The present invention further provides a process for preparing the novel cyclohexane-1,3-

. 25 and -1,4-dicarboxylic acid derivatives or preparing a mixture made from two or more of
these by hydrogenation of the corresponding isophthalic or terephthalic acid derivatives, by
bringing the corresponding isophthalic or terephthalic acid derivative, or the mixture made

from two or more of these, into contact with a hydrogen-containing gas in the presence of a
catalyst which comprises, as active metal, at least one metal of the 8™ transition group of

30 the Periodic Table on its own or together with at least one metal of the 1% or 7™ transition
group of the Periodic Table, applied to a support, which comprises using a support having

macropores.

In a preferred embodiment the present invention provides a process for the hydrogenation
35 of the isophthalic or terephthalic ester of a mixture made from two or more of these where
the catalyst comprises, as active metal, at least one metal of the 8" transition group of the
Periodic Table on its own or together with at least one metal of the 1% or 7" transition
group of the Periodic Table, applied to a support, where the support has an average pore



bringing the corresponding i sophthalic or terephthalic acid derivative

the mixture made fromtwo or nore of these, into contact with a 5hEC2W3
hydr ogen-containing gas in the presence of a catalyst which conprises, as
active nmetal, at |east one netal of the_8th transition group of 30 the
Periodic Table on its own or together wth at |least one netal of the 151 or
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the Stn tpadspdreon group of 25 the Periodic Table. It is preferable for
the active netals used to be platinum rhodium
The active metal used may in principle be any of the metals of the 8" transition group of
- 25  the Periodic Table. It is preferable for the active metals used to be platinum, rhodium,
palladium, cobalt, nickel or ruthenium, or a mixture made from two or more of these, and
ruthenium is in particular used as active metal. Among the metals of the 1% or 7™ or the 1%
and the 7™, transition group of the Periodic Table which can also be used, preference is
given to the use of copper and/or rhenium, but in principle any of these metals may be

30 used.

For the purposes of the present invention the definitions of the terms "macropores” and
"mesopores” are those given in Pure Appl. Chem. 45, p. 79 (1976), i.e. pores whose
diameter is above 50 nm (macropores) or from 2 to 50 nm (mesopores).

35
The content of the active metal is generally from about 0.01 to about 30% by weight,
preferably from about 0.01 to about 5% by weight and in particular from about 0.05 to
about 5% by weight, based in each case on the total weight of the catalyst used. For



pal | adium cobalt, nickel or ruthenium or a mxture nade fromtwo or nore
of these, and rutheniumis in particular used as active netal. Anond Q1003
netals of the 1St or 7th, or the 1St and the 7th, transition group of the
Periodi c Table which can al so be used, preference is given to the use of
copper and/or rhenium but in principledany of these nmetals may be 30
used. For the purposes of the present invention the definitions of the
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Y
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appropriate metals, preferably the nitrates and nitrosyl nitrates.

In the case of catalysts which, besides the metal of the 8" transition group of the Periodic
Table, also comprise other metals as active metal applied to the support. The metal salts
25  and/or metal salt solutions may be applied simultaneously or in succession.

The supports coated or saturated with the metal salt solution are then dried, preferably at
from 100 to 150°C and, if desired, calcined at from 200 to 600°C, preferably from 350 to
450°C. In the case of separate saturation, the catalyst is dried and, if desired, calcined, as
30 described above, after each saturation step. The sequence in which the active components

are applied by saturation here may be as desired.

The coated and dried and also, if desired, calcined supports are then activated by treatment
in a stream of gas which comprises free hydrogen, at from about 30 to about 600°C,

35  preferably from about 150 to about 450°C. The stream of gas is preferably composed of
from 50 to 100% by volume of H, and from 0 to 50% by volume of Na.



25 and/or netal salt solutions nmay be applied simultaneously or in
succession. The supports coated or saturated with the netal salt soI ﬂff?%3
are then dried, preferably at from 100 to 150C and, if desired, caIC|ned
at from 200 to 600C, preferably from350 to 450C. In the case of separate
saturation, the catalyst is dried and,-9f desired, calcined, as 30

descri bed above, after each saturation step. The sequence in which the
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m?/g, and still more preferably not more than about 3 m?*/g. The average pore diameter of
the support is preferably from about 100 nm to about 200 um, more preferably from about
25 500 nm to about 50 um. The surface area of the support is preferably from about 0.2 to
about 15 m*/g, more preferably from about 0.5 to about 10 m?/g, in particular from about

0.5 to about 5 m%/g and still more preferably from about 0.5 to about 3 m/g.

The surface area of the support is determined by the BET method by Nz adsorption, in
30 particular to DIN 66131. The average pore diameter and the pore size distribution are
determined by Hg porosimetry, in particular to DIN 66133.

The pore size distribution of the support may preferably be approximately bimodal, the
pore diameter distribution having maxima at about 600 nm and about 20 pm in the bimodal

35 distribution in a specific embodiment of the invention.

The support more preferably has a surface area of 1.75 m’/g and a bimodal distribution of
pore diameter. The pore volume of this preferred support is preferably about 0.53 ml/g.



0.5 to about 5 n2/g and still nore preferably fromabout 0.5 to about 3
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S uppgat ' transition group of the Periodic Table, to a suitable support. It may be applied by saturating
the support in aqueous metal salt solutions, €.g. in ruthenium salt solutions or palladium
salt solutions, by spray-application of appropriate metal salt solutions to the support, or by
other suitable processes. Suitable metal salts for the preparation of metal salt solutions are
the nitrates, nitrosyl nitrates, halides, carbonates, carboxylates, acetylacetonates, chloro

25  complexes, nitrito complexes or amine complexes of the appropriate metals, preferably the

nitrates and nitrosyl nitrates.

In the case of catalysts which comprise two or more active metals applied to the support,
the metal salts and/or metal salt solutions may be applied simultaneously or in succession.
30
The supports coated or saturated with the metal salt solution are then dried, preferably at
from 100 to 150°C. If desired, these supports may be calcined at from 200 to 600°C,
preferably from 350 to 450°C. The coated supports are then activated by treatment in a
stream of gas which comprises free hydrogen, at from 30 to 600°C, preferably from 100 to
35  450°C and in particular from 100 to 300°C. The stream of gas is preferably composed of
from 50 to 100% by volume of H; and from 0 to 50% by volume of N.
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The support materials which can be used to prepare the catalysts 2 used according to the

invention have macropores and mesopores.

The supports which can be used here according to the invention have a pore distribution in
25  which from about 5 to about 50%, preferably from about 10 to about 45%, more preferably
from about 10 to about 30% and in particular from about 15 to about 25%, of the pore
volume has been formed by macropores with pore diameters of from about 50 nm to about
10,000 nm, and from about 50 to about 95%, preferably from about 55 to about 90%, more
preferably from about 70 to about 90% and in particular from about 75 to about 85% of the
30 pore volume has been formed by mesopores with a pore diameter of from about 2 to about

50 nm, where in each case the pore volume proportions give 100% in total.

The total pore volume of the support used according o the invention is from about 0.05 to
1.5 cm’/g, preferably from 0.1 to 1.2 cm®/g and in particular from about 0.3 to 1.0 cm’/g.
35 The average pore diameter of the support used according to the invention is from about 5
10 20 nm, preferably from about 8 to about 15 nm and in particular from about 9 to about

12 nm.



10,000 nm and from about 50 to about 95% preferably from about 55 to
about 90% nore preferably fromabout 70 to about 90% and in partiduf BEC 2003
fromabout 75 to about 85% of the 30 pore volune has been forned by
mesopores with a pore dianmeter of fromabout 2 to about 50 nm where in
each case the pore vol une proportions-dlve 100%in total. The total pore

vol unme of the support used according to the invention is fromabout 0.05 to
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DEC 2003 -12 The surface area of the support is preferably fromabout 50 to

about 500 n2/g of the support, nore preferably from about 200 to about 350
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particular to DIN 66133. Al though in principle use may be nade of any
support materials known for catalyst 10 preparation, i.e. those which have
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in DE-A 196 24 éf’gg’péﬁl“@ t he en ire.relevant content of which is incorporated

into the PPEPEHE HMTHP ?OIW“B‘F“ Bf¥ence. CATALYST 3 20 The

catal ysts 3 which are used according to the invention may be prepared

i nd t f
e Ber i duneh YetaAPRARANE BaBiht X ani3hBrplradcifntly be LARDH DEIAUIEDAOT
transiti o¥Sgh dapensire rélevant comentof Ttk is ingomomtad ity hegupysat epplicpiomby, pe

appl i ed by, SgHfealicBg the support in aqueous netal salt solutions, e.g. in
25 ruthenium salt solutions, by spray-application of appropriate netal salt

solutions to the support, or by other suitable processes. Suitable
rut heni uncATALYST0F preparing the rutheniumsalt solutions, or suitable
rreta%gsal ts of the 15t, 7th or 8th transition group, are the nitrates,

nitr nitrates, halides, carbonates, carboxylates, acety|acetonates,
chloro The cata]ysts 3 which are used according to the invention may be prepared industrially by

applying an active metal of the 8" transition group of the Periodic Table, and, if desired, at
least one metal of the 1% or 7" transition group of the Periodic Table, to a suitable support.
It may be applied by saturating the support in aqueous metal salt solutions, e.g. in
25  ruthenium salt solutions, by spray-application of appropriate metal salt solutions to the
support, or by other suitable processes. Suitable ruthenium salts for preparing the
ruthenium salt solutions, or suitable metal salts of the 1, 7™ or 8™ transition group, are the
nitrates, nitrosyl nitrates, halides, carbonates, carboxylates, acetylacetonates, chloro
complexes, nitrito complexes or amine complexes of the appropriate metals, preferably the

30 nitrates and nitrosyl nitrates.

In the case of catalysts which comprise two or more metals applied to the support, the
metal salts and/or metal salt solutions may be applied simultaneously or in succession.

35 The supports coated with ruthenium salt solution or with metal salt solution, or the
saturated supports, are then dried, preferably at from 100 to 150°C, and, if desired,
calcined at from 200 to 600°C.



conpl exes, nitrito conpl exes or am ne conpl exes of the appropriate netal s,
preferably the 30 nitrates and nitrosyl nitrates. In the case of cafﬁth?Ema
whi ch conprise two or nore netals applied to the support, the netal

and/or metal salt solutions may be applied sinultaneously or in succession.
35 The supports coated with rutheni um-sidlt solution or with metal salt
solution, or the saturated supports, are then dried, preferably at from
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wei ght. The total nmetal surface area on the catalyst 3 is preferably from
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20 The su use epare the’ catal ?)o% used
accor di ngThis ammant nmpre&tabdmframeoart@flé?/raw yvetghbsp@r%lﬁaé by prefer P%‘b’é 8 and
have y ayehLaRmt por e dianeter of at least 0.1 pm preferably at least 0.5
m and a surface area of not nore than 15 n2/g, preferably not nore than
10 n2/ g, particularly preferably not nore than 5 n2/g, in 25 partlcul ar not
mor e t hanTRe m&ﬁlgmefﬁh(gu@berzﬁ%omweecﬂalmm &y proferatie foup fdittoi ¥) prigf efr thpl y
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preferably)ﬁ‘nﬁrfgldft&tanalm. n2/g of the support, in particular from0.5 to 5
2/ g Qf the support, specifically from0.5 to 3

The support materials which may be used to prepare the catalysts 3 used according to the
invention are preferably those which are macroporous and have an average pore diameter
of at least 0.1 um, preferably at least 0.5 pm, and a surface area of not more than 15 m’/g,
preferably not more than 10 m*/g, particularly preferably not more than 5 m?/g, in
- 25 particular not more than 3 m%g. The average pore diameter of the support is preferably
from 0.1 to 200 pm, in particular from 0.5 to 50 um. The surface area of the support is
preferably from 0.2 to 15 m?/g of the support, particularly preferably from 0.5 to 10 m?/g
of the support, in particular from 0.5 to 5 m?/g of the support, specifically from 0.5 to 3
m?/g of the support.
30
The surface area of the support is determined by the BET method by N adsorption, in
particular to DIN 66131. The average pore diameter and the pore size distribution were
determined by Hg porosimetry, in particular to DIN 66133. The pore size distribution of
the support may preferably be approximately bimodal, the pore diameter distribution
35  having maxima at about 0.6 pm and about 20 um in the bimodal distribution in a specific

embodiment of the invention.



n2/ g of the support. 30 The surface area of the support is determ ned by
the BET nethod by N2 adsorption, in particular to DIN 66131. The avieg gge 2003
pore diameter and the pore size distribution were determ ned by Hg
porosinmetry, in particular to DIN 66133. The pore size distribution of the
support may preferably be apprOX|nateIQ bi rodal , the pore dianeter

di stribution 35 having maxi ma at about 0.6 n1and about 20 min_the binodal
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vol unme of preferablpalefue6r58dnlégipport is preferably about 0.53 m/g. 5 Exanples
of macroporous support nmaterials which may be used are nacroporous

activated carbon, silicon carbide, alum num oxide, silicon dioxide,
titanisum Ebnamxpldmf maqrqmomupmmmawelalmlgnbs'iaurheom:dj@re macrepossscstivated
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into the pRrearA disREkl cation by way of reference. CONDUCT OF THE PROCESS
15 For the purposes of the novel process the hydrogenation is generally
carried out at from about 50 to 250C, preferably fromabout 70 to 220C
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cont i nuousaxafivdfertncef t he process the anount of the benzenedi carboxylic
ester(s) intended for hydrogenation, or of the m xture nade fromtwo or
nore of these, is 25 preferabl from about 0.05 to about 3 kg per liter of
cat al yst %@NMTOFr%ﬁEPM %b fromabout 0.1 to about 1 kg per liter
of catsal yst per hour. Hydrogenatl on gases which nay be used are any desi red

gases whi rlse dro en a 0 not have i njuriou

cat al yst ]%H tg% TPOSEHc tg% "@@i n]H'gd TORFIARGTL!S §BPTEEY SAPTS ? r{l)a%mgf e
gases fr afboat S(chmfmﬁc prieferalsly |firoaf d:mnbﬂe td 220°Chd@hhypdrsegrenasaddor thgggoeesed t o
be pure h&fg rggrgaeﬂly above 10 bar, preferably from about 20 to about 300 bar.

20 The novel process may be carried out either continuously or batchwise, preferably

continuously.

In the continuous conduct of the process the amount of the benzenedicarboxylic ester(s)
intended for hydrogenation, or of the mixture made from two or more of these, is

25  preferably from about 0.05 to about 3 kg per liter of catalyst per hour, more preferably
from about 0.1 to about 1 kg per liter of catalyst per hour.

Hydrogenation gases which may be used are any desired gases which comprise free
hydrogen and do not have injurious amounts of catalyst poisons, such as CO. Use may be
30 made, for example, of waste gases from a reformer. It is preferable for the hydrogenation

gas used to be pure hydrogen.

The novel hydrogenation may be carried out in the presence or absence of a solvent or of a
diluent. It is therefore not necessary to carry out the hydrogenation in solution.

35
However, it is preferable to use a solvent or diluent. The solvents or diluents used may be
any suitable solvents or diluents. Their selection is not critical, so long as the solvent or



The novel hydrogenation may be carried out in the presence or absence of a
solvent or of a diluent. It is therefore not necessary to carry out gt 2003
hydr ogenati on in solution. 35 However, it is preferable to use a solvent or
diluent. The solvents or diluents used,gay be any suitable solvents or

di luents. Their selection is not critical, so long as the solvent or 1 6
DEC 2003 -15 diluent used is capable of form ng a honbgeneous solution with
t he benzedibghteseox pipable efsfoeming)a bemegenpgusr whBieat with thErkenggiedisatbogylic

di | uent [ | i t .ﬁ@bA(ﬁeL
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et hers, such as tetrahydrofuran or dioxane, and al so aliphatic alcohols
wher e t hepalniids draditfad savaliesdlinfiasclideant followvid® carbon atoms, in _
particular from3 to 6 carbon atons. 10 Exanpl es of al cohols whose use is
prefePred are isopropanol, n-butanol, isobutanol and n- hexanol. It is also
possi bl e $imigti&hamXéuERSicoéthélesechoss aftrabydrefursolov etidxanes adl llsendliphatld

There is no.,partjcular Limt,.on the unt. used, o nt diluent,
and thi o BeiopovdiE aff ob iRl ot 8RR i Trisols, atBoT Bk in Rl B0
ar e t hosermhidab 6garbenatdls. 70% strength by wei ght solution of the

benzenedi carboxylic acid ester(s) intended for hydrogenation. 20 For the
pur poses of the novel Process, it is particularly preferable for th
prodddt fiovamndes ofial¢ohglstwiosayse sguaisirdare isorroparied nobtaral pseRNteRp! and n-

cycl ohexagpg.ggrivative, to be used as solvent, if desired al ongside other
solvents or diluents. In any case, sone of the product forned in the
process may be adm xed with the benzenedi carboxylic acid derivative

awai t i ng ThkdRgeREabieas usBasadres bf these ovaif gliter oélvedteordilgpatsnd i nt ended f or
hydrogenation, 25 it is preferable to admx from1l to 30 tines,
particularly preferably from5 to 20 tines, in particular from5 to, 10
timeds t HEheaeroumt parficelhelimitaen thermnpuotiused ofdhe selyeritor shilugnty archihis gaqpbe

present iﬁ3e‘bé XE(%IQ&?e(PL.?gcqmrQH.i HEwedd epdfsre@l ant it ¥ ahoseywhioh @ang-18.78% or

-1, 4-di car Ic acld derivatiye scl osed herein a asti.cizers in
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hi t her t o, hylihspeMtédnohexane- 1, 3- and -1, 4-di carboxylic acid esters used
according to the invention have |ower density and viscosity and give,
inter alia, an inprovenent in lowtenperature flexibility of the plastic
over 20hatFabbapmpdsestidrthe spve) proness dir is papismbirlygprpferabls farahe arodyrtalormed zer s,

while pr Otﬂl?irn%i {68 hydrogenation, i.e. the corresponding cyclohexane derivative, to be used as

solvent, if desired alongside other solvents or diluents. In any case, some of the product

formed in the process may be admixed with the benzenedicarboxylic acid derivative

awaiting hydrogenation. Based on the weight of the compound intended for hydrogenation,

25 it is preferable to admix from 1 to 30 times, particularly preferably from 5 to 20 times, in
particular from 5 to 10 times, the amount of the reaction product as solvent or diluent.

The present invention also provides the use of the novel cyclohexane-13- or
-1,4-dicarboxylic acid derivatives disclosed herein as plasticizers in plastics.
30
Compared with the phthalates mainly used as plasticizers hitherto, the cyclohexane-1,3-
and -1,4-dicarboxylic acid esters used according to the invention have lower density and
viscosity and give, inter alia, an improvement in low-temperature flexibility of the plastic
over that obtained when using the corresponding phthalates as plasticizers, while properties
35 such as Shore A hardness and mechanical properties of the resultant plastics are identical
to those obtained when using phthalates. The cyclohexanepolycarboxylic acid (derivatives)

used according to the invention moreover have a better processing performance in dry




35 such as Shore A hardness and mechanical properties of the resultant
plastics are identical to those obtained when using phthal ates. Thel BDEC2W3
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statistical rise in the absolute or relative 35 liver weight of the
experi menfal tlenipuglosemofddiee prasergd itygntidre aDgnmpoend dstconsidasd e partigwarly

. 25  toxicologically advantageous if experiments carried out on rodents which have been given
a daily oral dose of 1000 mg/kg of body weight of this compound via a stomach tube for a
period of at least 14 days show, in comparison with the corresponding untreated control
animals, no statistically significant rise in the absolute liver weight or in the relative liver
weight, i.e. of the liver weight based on the total body weight, and no toxicologically

30 relevant rise in the specific enzyme activity of the cyanide-insensitive palmitoyl-CoA

oxidase.

For the purposes of the present invention, a statistically significant rise in the absolute or
relative liver weight is present in particular if the statistical rise in the absolute or relative
35  liver weight of the experimental animal was determined by the Dunnett test as more than
10% over that of the untreated control animal (Dunnett, C.W. (1955), A multiple

comparison procedure for comparing several treatments with a control, . Am. Stat. Assoc.



10% over that of the untreated control animal (Dunnett, C W (1955),

mul tiple conparison procedure for conparing several treatnments wt H 5aDEE 2003
control, J. Am Stat. Assoc. 1 6 DEC 2003 - 17 50, 1096-1121; Dunnett, C W
(1964), New tables for nultiple conparisons with a control, Bionetrics,

20, 482-491). A toxicologically rel evaldt -rise in the specific activity of
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i nvenii onohtrol Mimal urt her nore, to be expected that rel evant inprovenents
will also be achieved in respect of 20 reproduction-toxicol ogy paraneters
in conparison with conventional plasticizers, in particular with the

pht hal at €Bheaspelcifib bavityc[naldingg ofproteat]iof ¢w qhn‘d&imedtimpalnhﬁosl poaApuglase The

present 00 Al hElA e hiauRAdr GMBH, BOON] HEAnidiSey 72 31831, and ne

pl asti ci zer t oxi col ogi ca ‘astics, of. a
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appropriate cycl ohexane-1,3- or -1,4-dicarboxylic acid derivative or of a
m xture rMadie cdseafthevaowel cheivkexabe-1 ﬂesaﬂd -V dali@arisixyie @hbidt esizes disvlesedahqper i od
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r ocess now bhe descCr el ow.in ter deta sone exanpl es.
g 6 DEC F@piculargvithikem m:l_:glatcs ang Lt%ahc acl degvatlrvcs oigten used '}lor tg% purpose. Al

The present invention therefore in particular provides the use, as a plasticizer for preparing
toxicologically advantageous plastics, of a novel cyclohexane-1,3- or -1,4-dicarboxylic
25 acid derivative disclosed herein or of a mixture made from two or more of these which,
when tested on rodents at a daily oral dose of 1000 mg/kg of body weight of the
appropriate cyclohexane-1,3- or -1,4-dicarboxylic acid derivative or of a mixture made
from two or more of these, via a stomach tube, over a period of at least 14 days, gives no
significant rise in the liver weight after the treatment and does not give a doubling of the
30  specific activity, measured in the liver homogenate, of the cyanide-insensitive palmitoyl-

CoA oxidase when comparison is made with untreated control animals.

The novel process will now be described below in greater detail, using some examples.



Exanple 1: (Preparation Exanple) 5 A neso/ macroporous al um num oxi de

support in the formof 4 mmextrudates and having a BET surface arr—JaE BEC 2003
238 n2/ g and a pore volume of 0.45 m/g was saturated with an aqueous
rutheniun(l11) nitrate solution of concentration 0.8% by weight. 0.15 m/g
(about 33% of the total vol une) of th‘elgp’ores of the support had a dianeter
of from50 to 10,000 rim and 0.30 m/g (about 67% of the total pore

vol une) ofExiAMppeses of the support had a 10 pore dianeter of from2 to 50
rim The volume of solution absorbed here by the support was approximately
equal to the pore volunme of the support used. The support saturated with

r ut heni untEkarhplen: (Frapaatsol ktdangdewas t hen dried at 120C and activated
(reduced) at 200C in a stream of hydrogen. The resultant catal yst corrpri sed
15 0. 05% by wei ght of ruthenium based on the weight of the catal

Exanpl® 2A mgsifmemoparpenaluhining oxide isyprisetapl the faemeiivt man exteudatzs gng aYlﬁ%
suppor t ed, %Eﬁ@ﬁlﬂc%%eaaaf Qﬁ‘s g{*& HEPFHA! b&&n@wmsemwgr@ascmﬁ%q Withanl. 2 1

20 pressure reactor I nsert an m xe 1.56

nol ) of daquECkY mﬂvquw wragpielHianafconamiraigy P Seebatict %Qe%@w out

\r/]w g h pur e%j%d:rmﬂ@wﬁtvomm@gﬂ&ﬁeaﬁ&mp bE&BUEpdH haDd dﬁﬁfct@toflf%gogbleo ,000
ydrogenati o ue r.0 was a rbe

and the pP’é‘sg'Eﬁ'/@ﬁp ﬁ“ol{ %’%P‘éta@ /BP ot faﬂgﬂrervé’ @d%%%goreﬁf?ﬁ%r%?ﬁ?{{ g?’dsa

di ( 2-1t hypérexdidmetereoefitinibleas@ nna She SoBime Theolytiel gbsofbet therecby tlespppaditng 25

hydr ogenat i on u 1,4- cid di(2-ethyl hexyl)

ester was ?Isiﬂgpooﬁglggl ‘%:%% ﬁ)ht% r%vogiur%%ér)ﬁ% Wbiﬁc‘fhyl hexyl) terephthal ate

used. Table 1: St arting naterlals for preparing the novel

cycl ohexaffe lugd; Wit r@tﬁérﬁum?lﬁt %§ate %Qluﬁbﬁ@dsﬂﬁeﬁ@h@ﬂ'a@'l@ﬂ@ Nad of
the starting n%terla ||sobuty I SOp LS qe
i sopht hal %tt’é/]atf‘ Aedpged) 4i200°Cdh 2 Stfeéﬁl Hft ﬁ)ﬂq‘agf‘éu g rfﬁl Hg‘(tib’ Frte?q{nl?rb“ﬁd

i sophtshal @peZSkbieight oF rdihciiube bhsel 90 th Wailght @4BSdatdlyst5 di i sooc |
i sopht hal at e71850-11-8 1 6 DEC 2003 -19 di nonyl i sophthal ate4654-19-7

di i sodecyl i sophthal ate52284-35-2 di undecyl i sophthal at el8699-46-2
Example 2: Hydrogenation of di(2-ethylhexyl) terephthalate

40 g of the supported Ru catalyst as in the preparation example were charged to a 1.2]

20 pressure reactor in a catalyst basket insert and mixed with 610g (1.56 mo]) of

di(2-ethylhexyl) terephthalate. The hydrogenation was carried out with pure hydrogen at a

constant pressure of 200 bar at 140°C. The hydrogenation was continued until no more

hydrogen was absorbed (3.5h) and the pressure in the reactor was then reduced. The

conversion of di(2-ethylhexyl) terephthalate was 99.8%. The yield of the corresponding

- 25  hydrogenation product cyclohexane-1,4-dicarboxylic acid di(2-ethylhexyl) ester was 97%,
based on the total amount of di(2-ethylhexyl) terephthalate used.

Table 1:  Starting materials for preparing the novel cyclohexane-1,3-dicarboxylic acid

esters:
30
Starting material CAS No. of the
starting material
diisobutyl isophthalate [bis(2-methylpropyl} isophihalate] 1528-64-9
di-n-pentyl isophthalate | 4654-16-4
di(1-methylbutyl} isophthalate 75151-01-8
di-n-hepty] isophthalate 4654-17-5
diisooctyl isophthalate 71850-11-8




di - n-dodecyl i sophthal atel8699-47-3 bis 1-meth 3 ro |
i sopht hal at e75150-99-1 bis(1,1-dineth 1 ro |) iso hthal atel117769-95-166 DEC 2003

bis(2-meth Ibu

I sopht hal

i sopht hal at e75151-03-0 b is(3-neth
at el528-63-8 bis(I-ethyl

lbu 1

bis(1l-eth Ibu I isophthal atel66391- 28‘29b|s(1 2,2-trinmethl ro 1

-2-meth 1 ro 1 isophthal atel66391-29-3

i sopht hal ate166391-27-1 bis(2-eth lbu 1) Icnnhfhﬂlﬂf 166391-25--9-Pis 4-neth
1 en 1 isgpbynabspueled375-22-1 bis 1, 3- d|neth | bu ) 4654-19-7
| sopht halat e166391- Zb O bis I,T-dieth Tro 1 |sophthalat§i§$9?§ 15-8 bis
1-eth | - [imadgsylisophthylate 145530-74-1 bis 2-fe t-apth leth 1
ro | iSOp&bﬂﬁkﬂt@@ﬁﬁﬁ&@ 48-6 bis(2,2-dineth the 1 isaphthmpmuem7673-ll-9
bis 3-meff T-1-(Z-meth T ro I bu I 7so hthalate127474 92
bi S( 31 3 'd]fr}‘qudE‘FMlllspmll'alate 1 cnnhf hal at 86208527.07.3 hig 18%99 41 3 Hi met h
| hex L i s@;s(htnh'@ﬂ)@f; gé@ﬁ&%gmmmo 1 -he I1-3-hex | isopht haI m1669§>391 30-6 1 -
2-ethl buT—-3- I sophfhal at e166391-41-9 T -he T-3t Elg éi h1l ro
i sopht hal 2fd4g mc:}hlylmpml)rﬁoz)hthaleéq h lby |-3-he | isoph hal’l 78986891 42-0 1 -
l-eth IbJMQQTQamwhﬁw)§@mhﬁm@Iate166391 44-2 141- ethy 75151-03-0
- 2- met hylFpr gpyl ept¥| isophthalate166391 45-3 1 tdec J- § ?gx
| Sopht ha bEG sl A -3-{ 2 ppth 11 (1 pebhyd OREBPo 4 i s0
hthalateLﬁaﬁ&mwnﬁméﬂkaQQQeﬁmhmamhex | isa hthalate15414ﬂ3952$31-1on | - 3-0cC
| isopht 7-74-7 1 6 DEC 2003 -20 Table 2: Star rials for
prepari ng @Fﬁ e“* "W Whﬁhﬂ'ﬂ‘&mm 1, 4-gh-carboxyt-e—aeci CQ@?EQ rting
na;erialOﬁﬁINQAUﬁkﬂ@hﬁn@Dampmngmaater|aI di i sobutyl eréﬁﬁﬂh@?éte
[bis(2- malgig(}ﬁ ethyﬁ)uLy)l) 1sop[’ﬂ?1algt hal at €] 18699- 48-4 166391-25-9
bis(4-methylpentyl) isophthalate 159375-22-1
bis(1,3-dimethylbutyl) isophthalate 166391-26-0
bis(1,1-diethylpropyl) isophthalate 123095-15-8
bis(1-ethyl-1-methylpropyl) isophthalate 145530-74-1
bis[2-methyl-1-(1-methylethyDpropyl] isophthalate 166391-48-6
bis(2,2-dimethylhexyl) isophthalate 17673-11-9
bis[3-methyl-1-(2-methylpropyl)butyl] isophthalate 127474-92-4
bis(3,3,5-trimethylhexyl) isophthalate 208527-97-3
bis(2-ethyl-1,1-dimethylhexyl) isophthalate 123892-24-0
1-heptyl-3-hexyl isophthalate 166391-30-6
1-[2-ethylbuty}]-3-hepty! isophthalate 166391-41-9
1-heptyl-3-[1,2,2-trimethylpropyl] isophthalate 166391-43-1
1-dimethylbutyl-3-hepty] isophthalate 166391-42-0
1-[1-ethylbutyl]-3-heptyl isophthalate 166391-44-2
1-[ 1-ethy}-2-methylpropyl]-3-heptyl isophthalate 166391-45-3
1-decy]-3-hexyl isophthalate 154064-19-4
1-hexyl-3-[2-methyl-1-(1-methylethyl)propyl isophthalate 166391-46-4
1-dodecyl-3-hexyl isophthalate 154147-75-8
1-nonyl-3-octyl isophthalate 154147-74-7




di-n- en | terephthal atel818-95-7 bis -nmethy Ibutyl) tere hthalate75 1 5
1-02-9 di-n-heptyl terephthal ate4654-25-5 diisooc | terephthal at e2795BELNH
dinon t terehthal at e4564-27-7 diisononyl terephthal ate59802-05-0 dii sodee
tere hthal ate52174-72-8 di undecyl terephthal atell11204-04-7 di-n-dodec

t er epht hal at e18749-84-3 bis(1-nmeth 1 ro?Q-terepht hal at e64445-74-5
bis(l,1-dinethl ro | tere hthal atell7769-96-7 bis(2-neth Ibu |)

t er epht halfabR 0515 51Rdnd nbitsi{als fortpiepditagl the novel dyclhbaine UI36ARadxPlidbadd1- et h
| bu 1 tere hthal atel66391-32-8 bis(4-meth 1 en | terephthal atel59375-21-0
bis[2-meth | -1-(1-n&ff¥Sfethyl) ro 1 terephthal at e166391-33-9 2-neth

| -bis(2-eth | hex | terephthal ate51248-91-0 bis I-nmeth Jhe 1

bi 5. mei|SARBETRAl ot ol ot e03780. 075 bi s 1,1, 3, 3] CAONA A bb 1 tore

ht hal at e90062-57-0 bis(7-nmethyloctyl) tore hthal at e1P498ingidaterial

bl T ST R R AR T Y O

2001 - 21 idWepaltgiterephihala@ cl ohexane- I, 3-di carboxylic acid WIB9sutyl ester

o e B O L P Y LSoonLe 22 e

Cycl ohexdden-herdyldérepttatatey| i ¢ aci d di pentyl ester obt ai nab46é443y-5

hydrogena%hgﬁc ﬂgggqﬁ%&GRSPphEhglate y{th FASINOL §§54-}§ﬁﬂ¢£44_

Cycl ohexafe—+3- xyH-e—actd—btsti=nmethytbutyl)ester obtarmabl e by

hydr ogenadlinngy] irephtbalatet hy| but yl ) i sophthal ate wi th CAS NoA56#2741- 01- 8:
diisononyl terephthalate 59802-05-0
diisodecyl terephthalate 52174-72-8
diundecy! terephthalate 111204-04-7
di-n-dodecy] terephthalate 18749-84-3
bis(1-methylpropyl) terephthalate 64445-74-5
bis(1,1-dimethylpropyl) terephthalate 117769-96-7
bis(2-methylbutyl) terephthalate 75151-04-1
bis(3-methylbuty!) terephthalate 18699-49-5
bis(1-ethylbutyl) terephthalate 166391-32-8
bis(4-methylpentyl) terephthalate 159375-21-0
bis[2-methyl-1-(1-methylethyl)propyl] terephthalate 166391-33-9
2-methyi-bis(2-ethylhexyl) terephthalate 51248-91-0
bis(1-methylheptyl} terephthalate 87321-19-5
bis(2-ethyl-4-methylpentyl) terephthalate 59726-62-4
bis(2-methylheptyl) terephthalate 83789-07-5
bis(1,1,3,3-tetramethylbutyl) terephthalate 90062-57-0
bis{7-methyloctyl) terephthalate 126951-42-4
bis(8-methylnonyl) terephthalate 129951-40-2
1-[8-methylnonyl]-4-octyl terephthalate 129951-39-9
1-decyl-4-octyl terephthalate 129951-41-3




10 Cycl ohexane-1, 3-di carboxylic acid di heptyl ester obtainable by _
hydrogenating di heptyl isophthalate with CAS No. 4654-17-5; 16 DEC 200
Cycl ohexane- 1, 3-di carboxylic acid diisooctyl ester obtainable by

hydr ogenati ng diisooctyl isophthalate with CAS No. 71850-11-8;

Cycl ohexane- 1, 3-di carboxyl i c acid di nordli- ester obtainabl e by hydrogenating
15 di nonyl |sophthalate with CAS No. 4654-19-7;

Cycl ohexampe-claigr:di car boxyli ¢ acid diisodecyl ester obtainable by

hydr ogenati ng diisodecyl isophthalate with CAS No. 52284-35-2;

Cycl ohexane-1, 3-di carboxylic acid diundecyl ester obtainable by

hydr ogenati ng Cgli:luhda@yil J-sepbbivicabdd Vﬂxishb@ﬂsem 0]3185199}64@ %ydr%@enatmg

| oh - b di d b
e OB BRE o PR PP s H G o MR B e s
Cycl ottexane- 1, Blodﬂéasiﬁéaagl ic acid bis(1l-nethylpropyl) ester obtainable by
hyd ti ' h t ;
Orcl onexane- 1, v IPielE f@e%ﬁé%%l%ﬁaﬁlﬁ%%&?f Eol [ b iy hadrBaRtng. 2
by hydr ogenat flipgntisl 1§(>I.1_h alafe mathiyABMNsp¢hJ4-1€d4pht hal ate with CAS No.
117769- 95- 6; ngméﬁ%&cébgmﬁr bauty! 'b?s&ﬁ%&ﬁbl?té regﬁe?ylmlydb)e - cgjer

obt ai nabl e by drogenafin é*umethlb ). ‘isophthalate with
75151- 03- 0; r@%@ﬁ%\% 5 lsma'ihb! %melﬁh%m’%%% Nee /Al b1 ) ester

obt aiigabl e by @%lbuadaﬁ@@rsaamm@bﬂ&( dcifedifyptblteytey dbdHld dyahediobédatepS No.
1528- 63 -8§; I ohexane g&(Oyl LC ?,ﬁl d bis(l-ethyl-2-methyl propyl)
ester obtai nab elmj ‘SWQH‘P%GS ‘ﬁ‘é #92%{ iyt - 2- met hyl propy! ) i sopht hal at e
with CAS No. 166368Hexafe-3;3-dieybbxohiexané-diiko&tyldestar diaxiphble achgddrogenating

bi s(1- et hyl but 3 enating bis(1-ethylbutyl)

i sopht hal ate Wlalk%) @\E‘{z{{%}ﬂp%g{g%@ (g.égg% 5é§l§tﬁfﬁgkane 1, 3-di carboxylic acid
bis(1,2,2-tri n@yﬂghwmmdlé@b@*yh@bﬂaﬁnémp@ylbystcm@btwgvé)#athm@ydrogenatmg

bi s(}52, 2-ti Wealhaﬁ)nﬁ%n{mméaﬁﬂmmm iy £AS No 166391-27-1; 16 0 EC

2003 -22 Cyclo rb xyI| ac bIS - et h ster .

obt ai nabl e by 8)‘6@? ag ‘ﬂ ’9”? %‘t‘ 2 ! ﬁﬁ %"' éﬁ"&ﬂg‘@ﬁgnﬂo

166391- 25- 9; @/soﬂﬁiye)sapmhﬁla& vihitlc @AISAXy. | 522848852 ; b| s(4- et hyl pentyl) ester

obt ai nabl e by y

159375 22- 1; " SCRAHRG TacGurbRind 53 WorRERltcoler GRRALIE 13 Sycobohaiiy) ™

ester obt ai nabqllenctﬁ}t}'l ﬂﬁg}dﬁh@]@tnmlihr@ASH‘@( 1362%46rdt hyl butyl ) isophthalate with

CAS DR 166391 olbxane-1,3-dicarboxylic acid didodecyl ester obtainable by hydrogenating
didodecy! isophthalate with CAS No. 18699-47-3;

Cyclohexane-1,3-dicarboxylic acid bis(1-methylpropyl) ester obtainable by
hydrogenating bis(1-methylpropyl) isophthalate with CAS No. 75150-99-1;

25 Cyclohexane-1,3-dicarboxylic acid bis(1,1-dimethylpropyl) ester obtainable by
hydrogenating bis(1,1-dimethylpropyl) isophthalate with CAS No. 117769-95-6;
Cyclohexane-1,3-dicarboxylic acid bis(2-methylbutyl) ester obtainable by
hydrogenating bis(2-methylbutyl) isophthalate with CAS No. 75151-03-0;
Cyclohexane-1,3-dicarboxylic acid bis(3-methylbutyl) ester obtainable by

30 hydrogenating bis(3-methyibutyl) isophthalate with CAS No. 1528-63-8;
Cyclohexane-1,3-dicarboxylic acid bis(1-ethyl-2-methylpropyl) ester obtainable by
hydrogenating bis(1-ethyl-2-methylpropyl) isophthalate with CAS No. 166391-29-

3;
Cyclohexane-1,3-dicarboxylic acid  bis(1-ethylbutyl) ester obtainable by
35 hydrogenating bis(1-ethylbutyl) isophthalate with CAS No. 166391-28-2;

Cyclohexane-1,3-dicarboxylic acid bis(1,2,2-trimethylpropyl) ester obtainable by
hydrogenating bis(1,2,2-trimethylpropyl) isophthalate with CAS No. 166391-27-1;



Cycl ohexane- 1, 3-di carboxylic acid bis(1, 1-di ethyl propyl) ester obtainable
by hydrogenating bis(1, 1-diethyl propyl) isophthalate with CAS No. 16 DEC 7003
123095-15-8; Cycl ohexane-1, 3-di carboxylic acid bis(1- ethyl-l-nethylpropyg@
ester obtainable by 10 hydrogenati ng bis(1-ethyl-1-nethyl propyl)

i sophthal ate with CAS No. 145530-74 1:-22Gycl ohexane- 1, 3-di carboxylic acid

bi s[ 2-met hyl -1 - (1- met hyl et hyl ) propyl ] ester obtalnable by hydrogenati ng

E%g%élmj,gh%l - |1%§@cl§}‘i@$craﬂéfl i h@tayﬂr%&)@ﬂéw ]101&150515(@@11 )Wl( és‘ﬂerCA@otlé?ﬁblleh byI )
; cl ohexane- ar cC a ex
ester obt ai naberegenatigspeGest BXIPWQBB?O?%’B%%WH&F%E% Xﬁﬁiﬁ‘%QFg t%al at)é with
EAS[ ’;‘0 3—%6|73| Gic lghextaﬁé’ ¢ |30dieacbangrit, Jrcttl Calrs@l%yit??@eﬁ@l)d ester obtainable ‘;)y

i s[3-me - e 0 enatin
bi o[ 3- et h§| b GodBeig @F@%FM}FM SRR SR g Rgeen ' 9
127474 92- 4; ZOyﬂNlﬁdx@hexanheékb&}dhccamHomsl(l 8- danetﬂyllbuszB e3teb- obthingtlny bhexy| )
W th CAS Mo bietenaEh A IR Tsolndialeld i CASIEE Yehad Rapl hal al @
bi s( 2- et hyl - 1 G:ydohmawllinetkyarbmeémeracxdbtb@ﬂ(hébh@hylbsppwdre@)tgrérmtalﬁ@ble by
bi s(2-ethyl - @agbééﬁ?ﬁ i @&Ygﬁaﬁfggﬂwgﬁbﬁl&ﬁameWm%m 123@®3892824- 0; 25

Cycl ohexanedi c I C ac ester ob@ nabggﬁr\]/

hydr ogenat i ng Cldﬁ]@?lﬂw 13- ﬁé@(?‘l’“‘@@ﬁmméﬂleﬁt Ipdi-gthylReomg) estey ahie By

Cycl algexanedi c d?ggaaht B 1dethyll 2nRil¥propsly isbphthhart with €XENoo b4 Hi30aMl e by
hydr ogenat i ng b - et 1&% bu%yl ]y3 hetp}{ygl% I|E‘3}}szph%)hal ate with CAS No.
166391-41-9; 3b Cycl ohexanedl carboxylic acid

1- hept yl - 3- [ 1, Cydolidxian®l Bydiparbmlikc asiderbighBinaitimd bl-@ -mbthy ey poenydlt i ester

Oycr ontxancai cArBBRF D BuReREink bROPRENS|-FAF ol bR O] o=
hydr ogenat i ng withiCA&t Nyl 106391-48-Gept yl i sopht hal ate with CAS No.
16639%- 42- 0, ?%@/&Jﬁél@sa&@gb&ameomhl slsm.qn;ke i1y | datek y bbtaidablepby |
ester obt ai nab y drogenat | 1 [I-et Y]od hal at e
with CAS No. 1B6B les@% ’@‘%’3@"2‘0@3” Q@at Pmﬁﬂelﬂ (,730@ eylic acid
1-[1-ethyl -2- Uﬁélbﬂémﬁ@mﬂdmﬁbmy lacids thiy] 3-altlay] riaf2-methplpréppdibogih atsteng
1-[1-ethyl- 2 nElgtarl%aﬁe Ol?)y Ih]ydrogen n%l bls[sjorFr)thrhhﬁll %%e\m)ﬁ&ogﬁ%M] 1531%@§a?éte 45-3;
with CAS No. 127474-92-4,

20 Cyclohexane-1,3-dicarboxylic acid bis(3,3,5-trimethylhexyl) ester obtainable by
hydrogenating bis(3,3,5-trimethylhexyl) isophthalate with CAS No. 208527-97-3;
Cyclohexane-1,3-dicarboxylic acid bis(2-ethyl-1,1-dimethylhexyl) ester obtainable
by hydrogenating bis(2-ethyl-1,1-dimethylhexyl) isophthalate with CAS No.
123892-24-0;

25
Cyclohexanedicarboxylic acid 1-heptyl-3-hexyl ester obtainable by hydrogenating
1-heptyl-3-hexyl isophthalate with CAS No. 166391-30-6;

Cyclohexanedicarboxylic acid 1-{2-ethylbutyl}-3-heptyl ester obtainable by
hydrogenating 1-[2-ethylbutyl]-3-heptyl isophthalate with CAS No. 166391-41-9;

30 Cyclohexanedicarboxylic acid 1-heptyl-3-[1,2,2-trimethylpropyl] ester obtainable
by hydrogenating 1-heptyl-3-[1,2,2-trimethylpropyl] isophthalate with CAS No.
166391-43-1;

Cyclohexanedicarboxylic acid 1-dimethylbutyl-3-heptyl ester obtainable by
hydrogenating 1-dimethylbutyl-3-hepty! isophthalate with CAS No. 166391-42-0;

35 Cyclohexanedicarboxylic acid 1-[1-ethylbutyl]-3-heptyl ester obtainable by

hydrogenating 1-[ 1-ethylbutyl]-3-hepty] isophthalate with CAS No. 166391-44-2;



Cycl ohexanedi car boxylic acid 1-decyl-3-hexyl ester obtainable by
hydrogenating 5 1 -decyl-3-hexyl isophthalate with CAS No. 154064-3% 2003
Cycl ohexanedi car boxylic acid 1-hexy|-3-[2-nethy|-I-(I-nethylethyl)pro&ﬁﬁ
ester obtainable by hydrogenating
1-hexy|-3-[2-nethy|-I-(l-nethylethyl)pT%byI] i sopht hal ate with CAS No.
166391- 46- 4; Cycl ohexanedi carboxylic acid 1-dodecyl -3-hexyl ester

obt ai nabl e by byglasemnadicatBoxy e abidlDfipeblyt-3-thakylbrapshiBhhdpat] aster ubtaimablaS No.

154147- 75- 8; | ghexanedi car boxyl i c ,aci d _lsnonyl -3- esl: txal nabl
by hydrogenat i %‘i&'ﬁr%?ﬁﬂr‘gi@éf V'#'&&é‘i’?ﬁﬂ%&‘é'@%kﬂ 1%9%%‘%!%16 %@rﬁggﬁ&ga ©
ﬁygl ohexa?ga- 1, 46%89:1_8{393;xy| ic acid diisobutyl ester obtainable by
ydr ogenat i ng i1 sobut r t;h i }.C t i st
nimber (ner o nSFPioPPr e ER0" R0 Eni bfeh RGRbIGBFHy ARlsBdig ot 1Y
aci d i pentyl @ésteeyl-bhewi maphibabie wighiCdFeNatlisngod-dPdent yl terephthal ate
bi ( 1- ot hyi buby L pedick BRI e D TRTRAN | O AekGiebybpropyll e i

- ] | -
fj _eL ep?t Ihal ate mgﬂama@ﬂ;m’ ty. hydwpegping: lcﬁﬁ’éb’%{”‘r&g 1y jligdpﬁtg)glﬁgg’@ﬂ%yggié )
i heptyl est er ;aBh@kRabben bxshyelregeorssag di heptyl terephthal ate with CAS
No. 4654- 25-5;l cl ohexgne- 1, 4-di ¢ @9\1?1 |9 aci dpdiyi og::epl 2t Zre WI
obt ai nabl e by WHW@E;’@‘?&%F"HBOX)QW%@gt’aﬁé/(‘?g@ﬁmlﬁéﬁeéf’@a %lﬁ b&dm&gnaﬂng
g;QﬁaﬁggZ t2_51@0@[:@}3)(1@'19}iiophtl?]tﬂﬁawhﬂp@ASNcadBdl@l—?ﬁo&,yl est er obtai nabl e

enat i i nonyl ter t ' : = ALl :

Cycl ohexane- 1, g’g' 8%0354% ﬁ?&%xygféia&mg!'?Es)%ﬁ%gﬁ%}yles érlggtgbnt%ggﬁgﬁrﬁgz%%?namg I-
hydr ogenat i ng ndnylSeoaplyiborhtirabyt with|GAS Ngi 1 34 1dAS4N6. 59802- 05- 0O;
Cycl ohexane- 1, 4-di carboxylic acid diisodecyl ester obtainable by

hydrogenating 30 diisodecyl terephthalate w th CAS No 2174-72-8; ..
Cycl ohexane- 1, ﬁl)’]iobw%évé)ﬂ'ﬂ’@a@eﬁﬂﬁ'dPﬂﬁd‘i&?butéitteét?r BBPHTahébﬁ%zl‘Hgmgehatmg

hydr oggnat i ng gfidbueg CitlephaRih Wil @hemivial MUSAGINR egistry 20dmBot- (hereinafter:
Cycl ohexane- 1, é cgj]g[arg @Idtlf aci d di dodecyl ester obtainabl e by
hydrogenating “didae 8 dphthalate with CAS No. 18749-84-3; 35
Cycl ohexane- 1, €ydiohexdnexyl-dicakokplidhiasidl dipettyy | gstespylityinebe by dbydedesB¥ing by
hydrogenat i ng. i BREMHRHORMHICASRRP IS fRbase W th CAS No. 64445-74-5; 16
Cyclohexane-1,4-dicarboxylic acid bis(1-methylbutyl) ester obtainable by
20 hydrogenating bis(1-methylbutyl) terephthalate with CAS No. 75151-02-9;
Cyclohexane-1,4-dicarboxylic acid diheptyl ester obtainable by hydrogenating
diheptyl terephthalate with CAS No. 4654-25-5;
Cyclohexane-1,4-dicarboxylic acid diisooctyl ester obtainable by hydrogenating
diisooctyl terephthalate with CAS No. 27937-24-2;
25 Cyclohexane-1,4-dicarboxylic acid dinonyl ester obtainable by hydrogenating
dinony! terephthalate with CAS No. 4654-27-7;
Cyclohexane-1,4-dicarboxylic acid diisononyl ester obtainable by hydrogenating
diisonony! terephthalate with CAS No. 59802-05-0;
Cyclohexane-1,4-dicarboxylic acid diisodecyl ester obtainable by hydrogenating
30 diisodecyl terephthalate with CAS No. 52174-72-8;
Cyclohexane-1,4-dicarboxylic acid diundecyl ester obtainable by hydrogenating
diundecyl terephthalate with CAS No. 111204-04-7,
Cyclohexane-1,4-dicarboxylic acid didodecyl ester obtainable by hydrogenating
didodecyl terephthalate with CAS No. 18749-84-3;
35
Cyclohexane-1,4-dicarboxylic  acid bis(1-methylpropyl) ester obtainable by
hydrogenating bis(1-methylpropyl) terephthalate with CAS No. 64445-74-5;




Cycl ohexane- 1, 4-di carboxylic acid bis(1, 1-di net hyl propyl) ester obtainable
by hydrogenatlng bi s(1, 1-di met hyl propyl) terephthalate with CAS No.16 DEC 2003
117769-96-7; Cycl ohexane-1, 4-di carboxylic acid bis(2-methyl butyl) ester

obt ai nabl e by hydr ogenati ng bi s(2-net hyl butyl) terephthalate with CAS No.
75151-04-1; 5 Cycl ohexane-1, 4- dicarbox?ﬁlc acid bis(3-nmethyl butyl) ester

obt ai nabl e by hydrogenatlng bi s(3-nmethyl butyl) terephthalate with CAS No.
1%69_9- 4&- 5: ) Qyyd| chvaaen &4 1diderblixyéc baoid | bla(laeqhmemmmpsdﬁ hegteb uelthinatde t ley

obt ai nabl e by t S No.
166391- 32- 8: ]E@{‘?%eﬁg‘%%%gqq ‘95& @7@5 Hét’:lépg’??adﬁ &ﬁg@t@ b mgr??gfs@ester
obt ai nabl e by mlﬁmﬂmegé,ﬁadw@ming(@c t Rip(Desthyfbuty bréﬁiﬁlt hapa@ina km thy CAS

No. 159375-21- %'ﬁ DRethy1h lCt@;r R¥ihieGyiAECAS No. 75151-04-1;
bi s[ 2- et hyl - - 1%%&%1 e%((% zprogg gisat er coblt ain bloe by h drogleenatt)i ng
y

bi s[ 25met hy! - |Cx010hﬁéﬁml=ét41§ﬂr HxyEpy|acid e Pisphmg sy westht cRBANG!

166391- g3 9 ank ﬁf?c& shaxangbiiyf-terepahBlarelitic CASINb. tms@smeisbyl bexyl)
cover, obta el Ls DUBASRSLE ot o SIS e o 1

rC],ygl ohexa?e- 1,Hyfdebgfaﬁth@@k(ﬂéet]@dhdybtteaﬂ(aﬂhthmmbw:ihdmsIN)o 66381 -3M8;ai nabl e by

ydr ogenati ng bi net t 19- 5;
Cycl ohexane- 1, %’ Z‘ﬁl}%%e 2 T9'€ aC|ydCb|%;'§d§hEF@ rﬁ&ﬁy]%étﬂg@&egb Obéglgﬁt%iéer ﬁy

obt ail®abl e by hykiyugeogta@ms(ﬁgn@hydp@atwwbpmhai@tc twgithded 9&) 15%} Sphrtal ate with

CAS No. 59726- 4 L
bi s(2- met hyl he%y?}%ggn;% }ar@&t t al ﬂ@eaéd wr[.m{eggﬁ Lm %l@th éprop l]i/}l:f;:gét yl)
cid

t er epht hal at e ahtdipatdndynpyd 1'8@7‘8@“8)?’1% n 1l oﬂe‘?é‘glg ‘}‘YEPH%P@
BI sgi i g g Ea,{,,mmtgwb bigeyh)-388t er hoﬁt fu nabl e by hydr ogenatl ng
'S t t
Cycl ohexang 1,%4 %ﬁé?%%?‘w ]a‘i'% oxy gﬁﬁ't%ha @h‘ftﬁﬁe% 5?%6 tgfnﬁglosbzy by
S Shoxane . & SR Sy D AL OB X ﬁ? b B O
rcl kg ane- 1 ¢~ acl 1 t ]&A . OBlaitiab

hydr ogenati ng ter 129951- 4 2 30
Cycl ohexanedi damimeyatmg ladlldn%hflhenfﬁlt) WPM@WW Mﬁ’&*ﬁw\’%ﬂ@r -bhPai nabl e by

DT 9 lfmanmit ok e sty
by hydr ogenat ity qgengtglgd@é@r% o‘éy @&F@ﬁﬁ%@w‘?ﬁ %(A%ei%eg 9788%3' e
12993%- 41-3. 4;
Cyclohexane-1,4-dicarboxylic acid bis(2-methylheptyl) ester obtainable by
hydrogenating bis(2-methylheptyl) terephthalate with CAS No. 83789-07-5;
Cyclohexane-1,4-dicarboxylic acid bis(1,1,3,3-tetramethylbutyl) ester obtainable
by hydrogenating bis(1,1,3,3-tetramethylbutyl) terephthalate with CAS No. 90062-
25 57-0;
Cyclohexane-1,4-dicarboxylic acid bis(7-methyloctyl) ester obtainable by
hydrogenating bis(7-methyloctyl) terephthalate with CAS No. 129951-42-4;
Cyclohexane-1,4-dicarboxylic acid bis(8-methylnonyl) ester obtainable by
hydrogenating bis(8-methylnony!) terephthalate with CAS No. 129951-40-2;
30
Cyclohexanedicarboxylic acid 1-[8-methylnonyl]-4-octyl ester obtanable by
hydrogenating 1-[8-methylnonyl]-4-octy] terephthalate with CAS No. 129951-39-
9;
Cyclohexanedicarboxylic acid 1-decyl-4-octy] ester obtainable by hydrogenating 1-
35 decyl-4-octyl terephthalate with CAS No. 129951-41-3.

2. A process for preparing one or more cyclohexane-1,3- or -1,4-dicarboxylic acid
esters as claimed in claim 1 by hydrogenation of the corresponding isophthalic or



2. A process for preparing one or nore cyclohexane-1,3- or
-1,4-dicarboxylic acid esters as clainmed in claim 1 by hydrogenati oh6 8£C 2003
t he correspondi ng i sophthalic or 16BEC2001 -25 terephthalic ester or of a

m xture made fromtwo or nore of thesgoslgy bringing one or nore of the
correspondi ng isophthalic or terephthalic esters into contact with a

hydr ogen-contai ning gas in the presence of a catal yst which conprises, as
active metal teraphthdaststenwe ofretaiktuod ntaheﬁemutor(arramtelQfﬁh@ﬁobbpb@lﬁoltl&]@ﬂe

Periodic Table op,lts tl'Pe t're%]o&c@g s@ﬁlﬁthmv‘r&b{?faphﬁ%ﬁ% gﬁ% MRS &lnuk hiftea | St

or 7th transition group to a support, which
conpri ses usi rhgda)gsmrpmaiammgag/asrug t!mcptr@pmee@f a h&@imbwéicbdio@m{%?ré’tséc“ﬁ?

greater than 3t£lnét6}9%?59é RSl 8f El’f&ei%”dtﬁ{n ﬁ 'thEé' P@node\@mabl%d)nmt ry

45, p. 79 (19 rocess as 2, Wherein the ca alyst
conpri ses, as oatedether mthaﬂt leagt on¢ agtl ob e he@faT mm%lth@l gronp1of dhs PERURC gr oup

of the Pe“Od'T%bﬂéaﬁl Qrbéglﬁjggw\&?f h&ﬁ%ﬁ%&%m@é nlhaalﬁbma)pase@sal of

the 1$t or tra tlon eri odi C

support, wher d2YHE 2 SAISFORRET é§ gﬁteé\}é‘PéaéllTbW@dmgé e‘}chm%th I@ast 50 nom
and a BET sur fArpdicgcbemishy AP ddkE’Phan 30 n2/ g and the anobunt of the
active metal is from0.01 to 30% by wei ght based on the total vvel ght of
the catalyst. 4. A process as c|ali g g vvher%é nath ﬂiyﬁt
conpri ses;  as ‘aeia%g® %ﬁ@ﬂ%‘lﬂe it $1gHR 8. W erFB” 6%%9’55\%9“@9{{5 BE<E e total
wei ght of the jgat ahy Shetalodf e 3‘%a@hmt1&mgrmtaﬂ thef Pdeli@Tabler amsismvan ogr oup

of the Periodic Table on [ts own a ic of
the | or 7th tPEA%TYdh ableélf}po‘bef mf:{% gqﬁl Odloé T %"{hsg&m %ﬁﬁ# eogqtgeolpgﬁgigport
where from 10 Table5@pplafd tblresypprg, woengrtbe elﬁpﬂoﬁeh@@prfmefageﬁ)o“f kﬂf

macropor es w Gl ?s@@@ea[n}q'aaﬁ@r‘éﬁrfg& afréa%?ré@nro@e Hln 80 TR thelan@amBO! the 0 90%

of the pore vo ort f or med

di amet er of f raghve megrl59 ffﬁﬁl bre 3t0% bﬁo‘f’%‘gbtolh&?ﬁ;d B?&E%rt‘%’lf t)r‘iv %ﬁvoe %609 i n
total. 5. A Praeess as claimed in claim2, wherein the catalyst conprises,
as active netal, " fromO0.01 to 30% by wei ght based on the total wei ght of
t he catal yst, of at least one netal of the 8"' transition group of [1

Per i odi ¢ 4Tabl e @rodetssasonipinend inogaitthdy wheveinhthatcalabiss compEsafefapCHE PHEY| st

or 7th transitd on (}g(flot%pﬂp} bgh?exggf 'bQ@dConTﬁﬁgthtal w%%'t 'o?@net @htﬂyﬁupf)@ﬁ leastwher e

t he support has  an aver Iamet er of ea
surface area (ﬂfnenmtaln@fr‘@ctshatfﬁffbﬁioﬁﬂgfaup of the lfﬁrk?éé'sial%lg 8! gsl el 9 Or% enl%hymone

of claims 2 toyfn MiekebRe kil samper I** gomPriasision group of the Penodac Table,
applied to a support, where from 10 to 50% of the pore volume of the support is
formed by macropores with a pore diameter of from 50 to 10,000 nm and from 50
to 90% of the pore volume of the support is formed by mesopores with a pore
diameter of from 2 to 50 nm, where the pore volume proportions give 100% in

total.

5. A process as claimed in claim 2, wherein the catalyst comprises, as active metal,
from 0.01 to 30% by weight, based on the total weight of the catalyst, of at least
one metal of the 8" transition group of the Periodic Table on its own or together
with at least one metal of the 1% or 7" transition group of the Periodic Table,
applied to a support, where the support has an average pore diameter of at least
0.1 pm and a BET surface area of not more than 15 m*/g.

6. A process as claimed in any one of claims 2 to 5, wherein the support comprises
activated carbon, silicon carbide, aluminum oxide, silicon dioxide, titanium
dioxide, zirconium dioxide, magnesium oxide, zinc oxide or a mixture made from

two or more of these.



activated carbon, silicon carbide, alum num oxide, silicon dioxide,

titani um dioxide, zirconium dioxide, magnesi um oxide, zinc oxide or @IEL 2003
m xture made from two or nore of these. 1 6 DEC 2003 -26 7. A process as
clainmed in any one of clainms 2 to 6, rein the hydrogenation is carried
out in the presence of a solvent or diluent. 8. A process as clained in any
one of clains 2 to 7, wherein the hydrogenation is 5 carried out

conti nuoualy. A.pratess aselaghed it goy ohexhnkins 3-tody, wheredr dhe hydrogsriation aci d
ester as clai oy L aj ' : de fromtwo or nore of these
as a plastici z”f'églédr:mglng{s}{pip%esség eO&ffO@l%g&u%s@?ﬁgs a plasticizer for
preparing toxicol ogically advantageous pl astics, of a cyclohexane-1, 3- or
-1, 4-di cog boxyhigo@ed ds BRIRE] AP afy BhdBF clalin€hab M, InikeiR fih@ hydFogddatisn HRdE
from2 or nore of these which, when tested on rodents at a daily oral dose
of 1080 ny/ kg G CORIERESIBE t he appropriate cycl ohexane-1,3- or -1, 4-
di carboxylic acid ester or of the mxture made fromtwo or nore of these,

via a 15 sto h tube, over a rjod of at |least 14 days ives no.

ot gt odht r 8 vk Of ReSpobefartiiet-gie Parfarb e ard A S BmFBEERd: gi ve
a doubling of drivfasgirtird madafrbmvimtoyor more aftheschsiapladieizer ingrladiosrogenat e, of

the cyani de-insensitive pal mtoyl-CoA oxidase when conparison is made with

untreated control animals. )
10 10. The use, as a plasticizer for preparing toxicologically advantageous plastics, of a

cyclohexane-1,3- or -1,4-dicarboxylic acid ester as claimed in claim 1 or of a
mixture made from 2 or more of these which, when tested on rodents at a daily oral
dose of 1000 mg/kg of body weight of the appropriate cyclohexane-1,3- or -1,4-
dicarboxylic acid ester or of the mixture made from two or more of these, via a
15 stomach tube, over a period of at least 14 days, gives no significant rise in the liver
weight after the treatment and does not give a doubling of the specific activity,
measured in the liver homogenate, of the cyanide-insensitive palmitoyl-CoA

- oxidase when comparison is made with untreated control animals.




