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The present invention relates to the use of toxicologically advant ageous
cycl ohexanepol ycar boxylic acids and derivatives thereof, e.g. esters and/or
10 anhydrides, as plasticizers for pregparing toxicologically advantageous
pl astics. The plasticizers used in plastics, e.g. PVC, have hitherto very
often been phthalic esters, e.g. dibutyl, dioctyl or diisononyl phthalate,
as seen, forexanple—in—ER-A-23-97 131 However—recentlythese—have been
said to give health concerns, 15 and their use in plastics for producing
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The use of some cyclohexane-1,2-dicarboxylic acid esters as plasticizers is

likewise known in the prior art. For example, the use of cyclohexanedicarboxylic

acid dimethyl or diethyl esters (DE-A2823165) and of cyclohexane-1,2-

dicarboxylic acid di(2-ethylhexyl) ester (DE-A 1263 296) as plasticizers in
25  plastics has been described.

PCT/EP 98/08346 discloses that cyclohexanepolycarboxylic acids and derivatives
thereof can be used as plasticizers. In this connection it is disclosed that, when
compared with the phthalates mainly used hitherto as plasticizers,
30 cyclohexanepolycarboxylic acids and derivatives thereof have lower density and
viscosity and moreover, inter alia, also improve the low-temperature flexibility of
the plastic over that achieved when using the corresponding phthalates as
plasticizers. In addition, PCT/EP 98/08346 discloses that
cyclohexanepolycarboxylic acids and derivatives thereof give better processing
35 performance in the dry blend and in consequence an increased production rate, and
also advantages in plastisol processing as a result of markedly lower viscosity
compared with the corresponding phthalates. PCT/EP 98/08346 says nothing about



thereof. It is an object of the present invention primarily to piﬁybgﬁ
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10% - more advantageous than these conventional plasticizers.

For the purposes of the present invention the cyclohexanepolycarboxylic acid or a
25  derivative thereof or a mixture made from two or more thereof is regarded as
toxicologically advantageous if when tested on rodents which have received a daily
oral dose of 1000 mg/kg of body weight of this cyclohexanepolycarboxylic acid or
of the derivative thereof or of the mixture made from two or more thereof via a
stomach tube over a period of at least 14 days there is no statistically significant
30 rise in the absolute liver weight or in the relative liver weight, i.e. in the liver
weight based on the total body weight, and no toxicologically relevant rise in the
specific enzyme activity of the cyanide-insensitive palmitoyl-CoA oxidase when

comparison is made with the corresponding untreated control animals.

35 A statistically significant rise in the absolute or relative liver weight is usually
present, for example in rats, if the rise in the absolute or relative liver weight of a

test animal which has received a daily oral dose of 1000 mg of test substance/kg of
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above the rise in the absolute or relative liver weight of a coriﬁsBEEdb@g
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oxidase is usually determined by the method of Lazarow (1981), Enzymology 72,

315-319, and the amount of protein in the liver homogenate is determined routinely

by the protein-determination methods well known to the skilled worker, such as the
25  Lowry method.

In addition, the cyclohexanepolycarboxylic acids and derivatives thereof which are
toxicologically advantageous in the sense of the present invention are also likely to
achieve relevant improvements in relation to reproduction-toxicology parameters
30  when compared with conventional plasticizers, in particular with the phthalates and
phthalic acid derivatives very frequently used for this purpose.
The present invention therefore provides the use of a cyclohexanepolycarboxylic
acid or of a derivative thereof or of a mixture made from two or more thereof,
which when tested on rodents at a daily oral dose of 1000 mg/kg of body weight
35  via a stomach tube of the appropriate cyclohexanepolycarboxylic acid or of the
derivative thereof or of the mixture made from two or more thereof over a period

of at least 14 days causes no significant rise in the liver weight after the treatment
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dicarboxylic acid di-n-decyl ester, cyclohexane-1,4-dicarboxylic acid di-n-undecyl
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30 dicarboxylic acid diisododecyl ester, cyclohexane-1,4-dicarboxylic acid di-n-
octadecyl ester, cyclohexane-1,4-dicarboxylic acid diisooctadecyl ester,
cyclohexane-1,4-dicarboxylic acid di-n-eicosyl ester, cyclohexane-1,4-dicarboxylic

acid monocyclohexyl ester, cyclohexane-1,4-dicarboxylic acid dicyclohexyl ester;

35  Cyclohexane-1,2-dicarboxylic acid alkyl esters, e.g. cyclohexane-1,2-dicarboxylic
acid monomethyl ester, cyclohexane-1,2-dicarboxylic acid dimethyl ester,
cyclohexane-1,2-dicarboxylic acid diethyl ester, cyclohexane-1,2-dicarboxylic acid
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-5 di-n-propyl ester, cycl ohexane-1, 2-dicarboxylic acid di-n-butyl{gs

cycl ohexane- 1, 2- dlcarboxyllc acid d|-tert butgl ester, Y1 9DEC 2003
cycl ohexane- 1, 2-di carboxylic acid diisobutyl ester,

cycl ohexane- 1, 2-di car boxyl i ¢ aci d nonogPycol ester,

cycl ohexane- 1, 2-di carboxylic acid diglycol ester,

cycl Ohexanedxln% ﬂiyq %Et@f’&%l‘oﬁe)@n@ql ﬂdﬁhrb@x?l@d ¥did Gﬁhfblhtyl ester, cyclohexane-
cyclohexane i"car poxyl.i c aC|d d| sooctyl

cycl ohexanel2-dicaibenylisox3nid ¢ digterigbutyl 23%?rhyF¥Fi‘i§ﬂxa‘ées!’grdlc%%’fyd‘r?ex%f:r\% 1, 2-
g: fg(r) 28%: I Gnsi‘{ﬁu@rldl eﬂeﬂﬁnyyclml ﬁze-édelb%be)xﬂme laci2- dimoudgdyopl i cester, d

er exa
cycl ohexanecﬂa‘?hex&%igb%f?rl P?EY ifci2gidy flfgg{%’i %}Fér’gscg glp Rt 121804 boRFhE"
cycl ohexaneadid2-disasthbxyiterc  @agéldhekane-lihdiearpbx i eatidr Jdiisooctyl ester,

cycl ohexane- di car, d d -

di car boxyl i & ﬂ%‘f‘#al}? 1?%%?3 CI ggf[d;fﬁ ?gﬁ]&lﬂ] Ft %Etir cy%:?l %%5 |2(% zzim d
di i sooct adedidartestylic acrdydil-mhemeln@ter, QYdDh@LﬂkaQfdl@arh@xﬂlcdﬁﬁl@l-d@ﬁ@w ester,
cycl ohexane, 4, 2- gygl%c%fﬁ '1'?&%8%%21‘?@09&{8' (thlﬁ)@élcylesés?err’ @M&ﬁk&ﬁeﬁ@m 1,2-

dlcarboxyllc & ohéx
al kyl esterélcadmgiyll@yflelldcdi’é%ﬂ%l gsteg, ayqigb%wﬂﬂcdel)c(aggq? JIW o bocyl C aci d

cycl Ohef((f’meegte?' &@ﬁc@c‘ﬁfié/ h'ZCdxéﬁbe}qic”QEi&N ldiiesdodecyl ester, cyclohexane-l 2-
cycl ohexane- 1 ar boxyli,c aci et h est

cycl ohexaned @a@q}ﬂ’ﬁﬁr SRy | Flbné)gfagecydl ‘i*?yeﬁ’r ?Ouféf“éer 1,2-dicarboxylic  acid
cycl Ohexanedﬂis&cﬁhdéailb%@érj Ccﬁﬂd)ld:xdne-m Jbditarboxadiceracidy di-oredocapke 2ger,

1, 3-dicar boxig lgﬁe aci ( ox ltgut %leeségéocgg%gg%ex&{@ 1 m)nogflpq)gzl iC

acid diisofut xane- 1 lic aci ycol ester,
cycl ohexanedﬂgaﬂauiayhalabldwwcmhasyldﬁthrgI ycol ester,
cycl oh ne- 1, 3-di carboxylic acid di-n-octyl ester

cycl ohexane- 1, 3-di carboxylic acid di tyl te
cycl ohexane@cmm@'béa&?ﬁf@"é’@kcﬁcﬂi élﬁﬁ%ﬁ%ﬁﬁi&i)ﬁ“@?’é"rﬂe Lydigrsts. 1,3 2

g di car borylabﬁ a,ﬁbﬁioﬁ;lémgal- NEE @ﬁ;ll(ﬁfexarCeyDBQf&xlan@h& 3eidi odimatiwy| iestegci d
L Sonony S obbalCh SIENANST i BRNNREY L gRol e s BrdRBKneala

cycl ohexane<y4o

cyc: oﬂexanedl—n:*prdpgzlaafstm)(%lcluhemedl JBidicarbmaybic pbid destleutyl ester, cyclohexane-
cyclo tROX C S e » e 3-

di car bo @ cll3 émglbé&yﬁgoé% gde‘@;z{’fggg* er %gggc%%ﬁgg%\ag? ) ‘ﬁuﬁlh%grﬁ %ﬁy?ﬁﬂg aci d
30 dii sooct aliiecutylestaster, c\EyFl® é’i@dlﬁehid@aﬂqoé&]ﬂ%ox%ﬂlqc %P%lﬁ?o n- &€hsyl

ester, cycl 1 h
cyel ohexane- ?E’l%ﬁ@f‘eﬁle 1 :a—dmaﬁﬁjrx?ﬁéﬁdl& cﬁ@l‘yﬂol”@ﬁ&cy@cmxaﬂc B3idétarboxylic

Cycl ohexane-2¢idy di- ’IEIT?W%{?’ rﬁé%%»ﬁ%%ﬁgieﬁa%rﬁé% X%é‘?'g éf‘ddl QusoPgL ) SR8T 1, 2, 4-
3 5 tricar bQ&ﬂohéxﬁ&LHBMﬁyhyl it erdi-2eqinylbben armstet, ZCgclphe;)@apﬂ@’_kw i c
aci d 25  dicarboxylic acid di-n-nony! ester, cyclohexane-1,3-dicarboxylic acid diisononyl
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dicarboxylic acid diisodecyl ester, cyclohexane-1,3-dicarboxylic acid di-n-undecyl
ester, cyclohexane-1,3-dicarboxylic acid diisododecyl ester, cyclohexane-1,3-
dicarboxylic acid di-n-octadecyl ester, cyclohexane-1,3-dicarboxylic acid
30 diisooctadecyl ester, cyclohexane-1,3-dicarboxylic acid di-n-eicosyl ester,
cyclohexane-1,3-dicarboxylic acid monocyclohexyl ester, cyclohexane-1,3-

dicarboxylic acid dicyclohexyl ester;

Cyclohexane-1,2,4-tricarboxylic acid alkyl esters, e.g. cyclohexane-1,2,4-
35  ftricarboxylic acid monomethyl ester, cyclohexane-1,2,4-tricarboxylic acid
dimethy! ester, cyclohexane-1,2,4-tricarboxylic acid diethyl ester, cyclohexane-
1,2,4-tricarboxylic acid di-n-propyl ester, cyclohexane-1,2,4-tricarboxylic acid di-
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cycl ohexane-1, 2, 4-tricarboxylic acid drﬁtert-butyl ester, cycl ohexane-
1,2,4-tricarboxylic acid diisobutyl ester, cyclohexane-1,2,4-tricarboxylic

acid nonog lhyfm@,h ek ayclobycdrehieX angedrbdkylictacidodisteosoytyl estas cdeldhgtapeol
ester, cycC

hexane-1, 2, 4-t.ri carboxyli ¢ acid,di-n-o |, .ester... :
cycl ohexane-l%,’%W:ag”ocxryﬁﬁaii%gx stogug'ii 85%3? i %Yc%oglteﬁﬁmeé %’é?tfmargoxyhc acid
cycl ohexanemnbndghedl i catebox elytlohamhet 18, 4-ricagtdxylibexsdid esdighycoty céstdrexane-
1,2,4-tricarbgxylic ' yl teg., | ohexanes: : .
1,2,4-tri ca%@% ’ﬁage'gg’lg'ng‘liafg%&ggyl a‘%@t eéril,Il 8§t¥rohé§§%ne§ycilga‘?xﬂ © 1’2_’4
tricarboxyl incasmixylidi asid ddidsdoctybtester, eyclobtreariel.4-ircatbaxylie aptidxgdi-2c aci d
di i sodecyl cygl.phe Aotd QUNe | Gl didindhyyndagel ester,
cycl ohexane-e%?y,ﬁ%yllo e’?éegcar%g%lgﬁy%iaﬁe g’;_:zf%{rgcj%licﬂgogodec v estlerrI Y
cycl ohexanecsclohexanel af-Hisaghaxyline #1dii -HISORRNYAdeRSAT: esyelphexane-1,2,4-
cycl ohexanetdoathdkylit iac Al HOXHEdyE eit6l, dyclbhs@aet 2dpaitarRsyie acid diisodecyl
cycl ohexane-1, 2,4-tri car bo%l I.C ﬁlci ﬁ‘@di rcp-ei coiéll lest er 1C}{cl ohelxzalge-
1,2, 4- tric&MBoRyFiohexsiey . ABHECATRPOMG,ARid dspapdecyl ester, cyclohexane-1,2,8-
cyc: OE%@netacaab&yuibi £Ad Emwcllddecﬂcéschr, dyaymﬁm?exw-emmoxm acid di-n-
cycl ohexane- 1 4-tricarboxyl,ic acid tr. ester i
cycl ohexane-oif,aé‘?%’-lt G b@')?yy?qcéa%ﬂ’%ﬁ??%%’?ﬁwes?cg, diisobetadecyl  ester,
cycl ohexane<cgclahekanelcafooaybixylic acicitl t di-nreigusplpy psterst eyclohexane-1,2,4-
cycl Ohexanexr}cagmﬁeﬁie! %‘@iﬁbﬁi&\‘l})éfclcﬁ&k ekt N RUSHExaRST f4-tricarboxylic acid

cycl ohexane-] tricarboxylic acid tri-tert-butyl ester, c%c ohexane-
1,2, 4- tricdidyslopexd #sier #d i%’élﬁ’bﬁ’ﬁnee‘s%éﬁr,lcarboxy ic acid trimethyl ester,

cyc: 0E%?ne'c%clghﬂxahéi:l%ﬁﬁﬂ%é?@li@@bi‘g thiethg] ¥ c;lgcmslieeﬁne-1,2,4-tricarboxylic L4

cycl ohexane-1, 2, 4-tri carboxylic idtriyp:oct ster, .cycl xanpe- 1, 2,

20 tri car bo@§d dAPEPY iqsé\éoéfwgﬁeé@?%tl’,2"2'95‘1&‘5%&@ e%%f Zt? 141?&3 ?B’gar %)’(yl ic

acid tri-2- cetioltumel2,éstierboxyyicl olvek ami-tert-Butgl t esterar oxiphexangel,g4-

tri-n-nonyl .estger, ..C - , Ao trrd ) | We TS QA RN eyl

ester. oyol SRENRRIE HIG RIGRT duch FroibhEaRbR I LiaRET) BLIIRALS

cycl ohexane-stes, dydlelicxantdRyl-ricashorilic 1aeid daraouddy psters tflohexane-1.2,4-

cycl ohexgne-leLpdeliicl GBIADARYddctylasdtsl, toyictoheRlcaAdBe Mic2b&Mic a8id tri-2-

cycl ohexane-1,2,4-tri car boxy | ﬁ aci q t‘{l L sqoct ﬁdec l es(t.ermm 1 ester

cycl ohexane-thyshexyl ¢ rgsters ¥ Gehexangyl -4 cappoxy sﬁé’ldest'é!ﬂ' Y ’

cycl ohexane-c¥cldhéranei IGanhtixarbixyliaciadid t trisydodedydx ebtenstayclobexane-1,2,4-

Cycl ohexane- 1, 3, 5-tricarboxyl i lyd yl €7 @t 4 1,3, 5-

30 tricar bo@?qrgm%llcd %Il)é])oﬁtnh d@@slt éar@{,ehgy%{%o g&%’ﬁel-’%[’,g_?? g*?éﬁggﬁgﬁyl I C

aci d di met hytiisededscyl @WOW&‘Q‘QK@@ o3, Z{njaehpxylis ypaid ticngcdestly estelst er |

cycl ohexane- L Bevink! 1 AR EICAGE] diiisBofthdiRyl &8reroyclohexane-1,2,4-

cycl ohexane- I ';5,’ 5-tricarboxylic acid di- . . .
tricarboxylic acid  tri-n-gicosyl ~ester, cyclohexane-1,2,4-tricarboxylic acid

tricyclohexyl ester;

Cyclohexane-1,3,5-tricarboxylic acid alkyl esters, eg. cyclohexane-1,3,5-
30  tricarboxylic acid monomethyl ester, cyclohexane-1,3,5-tricarboxylic acid
dimethyl ester, cyclohexane-1,3,5-tricarboxylic acid diethyl ester, cyclohexane-
1,3,5-tricarboxylic acid di-n-propyl ester, cyclohexane-1,3,5-tricarboxylic acid di-
n-butyl ester, cyclohexane-1,3,5-tricarboxylic acid di-tert-butyl ester, cyclohexane-
1,3,5-tricarboxylic acid diisobutyl ester, cyclohexane-1,3,5-tricarboxylic acid
35 monoglycol ester, cyclohexane-1,3,5-tricarboxylic  acid diglycol ester,
cyclohexane-1,3,5-tricarboxylic  acid di-n-octyl ester, cyclohexane-1,3,5-

tricarboxylic acid diisooctyl ester, cyclohexane-1,3,5-tricarboxylic acid di-2-




|

n- butyl ester, cyclohexane-1, 3,5-tricarboxylic'acid di-tert-butyl ﬁs?ﬁd

cycl ohexane- 1,3,5-tricarboxylic acid diisobutyl ester, EC 2003
cycl ohexane-1, 3, 5-tricarboxylic acid 35 _nonogl ycol ester,

cycl ohexane- 1, 3, 5-tri carboxylic acid drarycol ester,

cycl ohexane-1, 3,5-tricarboxylic acid di-n-octyl ester, cyclohexane-1, 3, 5-

tri carboxyl iethydixs dieiseamoctcybloﬁataﬁé-l x&uh@hmx@tie lac3d 5- dirn-aaadoxydterc aci d
di-2 1 7 DEC ester. c:Ioh ane135 Licarboxylic acid
di - n-nonyl &£¢'8 gexan?:)}e’f g‘ry‘iré %c_yi 3, %01ng '>9§y}l | S Y6 Ohe’ézﬁlongf gest er,

cycl ohexanetridarBy5dictacid diripdzapil |esteaccycloﬂcxamedeh&'-ltnmbcewhc acid diisodecyl

cycl ohexane- %Eg c?r) tohegfﬁ{ebf”ﬁﬁlthgarﬂ&)glcgﬂéuf ﬁgﬁgﬁhe?ﬁ%rsfef cyclohei(m}_tla-

cycl ohexane- ricarboxyl eXané 1,3,5

5 tricar boxyﬂwaabcamlm afiid shugdmbyyl Q%Qrercycleb@ﬂaobréx?aﬁrém@r@w igrgcehdboxyl i ¢
aci d di - {aﬂg@qyles’f‘ét Ctyc %W??%nﬁlc}rngﬁ id ' h&Gar Qﬂ?&%étﬁde@?l dester,

d||sooctadecy xane tri‘carpboxylic acid di-n- elcosyl
ester, cycl shelrheranel %5ﬁﬂc%fb¢’6’élﬁbo@@9¢ di-acgiepsibn 68| ovsiapexast bes3-

cycl Ohexane’tﬁca’i’*bé{)ﬂfc' ﬁ@iﬂb%@ﬁbbfcl@lﬁxﬁl e@!e@)@% bl@éﬁéhc-@%tﬁfrlﬁmbxyhc acid
cycl ohexane-1, 3, 5 tr| car bo% S id tr gs ester,
i

cycl ohexane- 10}’310318{(y| &aho Hanter Hg}[garggyf)@rc ac1d trimethyl ester,
cycl 0hex@netitcl@hécdnéllqﬁﬁbﬁé(atbdaxyhcaeidirihﬂwi Bstex; Owbhmh@ﬂ 3,5-tricarboxylic

cycl ohexane- 5- trlca id tri but t

czcl ohexane- id3t"3 nt?’ioé’é e&%’l |°¥°IQ§?’@“?|JF ?3 1 xtyﬁ? gm'flem n-butyl ester,
cycl ohexane-cicldh&xantrli, 3 aitheachdidicacacd t tiiitsobutyy | eetst, rcyclohexane 1,3,5-
cycl ohexane, r% a%bch)}lfc' &84 t?ﬁf%#ﬁtgl agtd ¢ %élbﬂé%ﬁ‘?ll 3 f"%ﬁc‘%&boxyhc amd trlglycol

cycl ohexane- car box aci d ester, ¥c ohexane-1, 3,5
15 tri car bosyler.ccxdphexanel %@twb%h@ racide Jein- ‘?fﬁlélx stec 1cyslohexanec bi soxy | i c

acid tris2- tﬁ&{}%)ﬁﬂi&y |aci%S Ttﬁirsoo&))'lc Eﬁ&exé}l%ﬂﬂéxﬁlét B lS'-t@x@ﬁﬂb@)‘é)\;'lld QcRiCitd-2-

tri-n-nonyl es C ohex ri.c cid trii odo ecy
ester, cycl t“St tcﬁ'gleg?"i?&ﬁy}ﬂ vxt a%m&Yﬁé a‘ﬂ%de‘é ?‘”83 Qe
cycl ohexane- c&c@h&dmﬁ#l@ﬁﬁhﬁ@b@@l&m atid t ILrﬂlB(S(hﬂﬁCtﬂC}dStee,St e}rc,lohexane 1,3,5-
cycl ohexane- t_nLC%ngxtl{cl Cé%rtEO)fé{ &ncf%8¥ld e%s{e!rso f&hg ﬁfﬁy B%Sttn%ﬁrbogﬁlc acid

cycl ohexane- ricar oxyllc ac
cycl ohex ane-ttijsadadecyt i aster b ey glohexageileh, 5-rtﬂlcatiib®ﬁ)’(1:1©s9¢ldeéﬂ'érOCtadeC)’] ester,

cycl ohexgne c%cl%héxefnre' L85 tlﬁ&fbbfylﬁc i #did tﬁlhs%ﬁ@th@aﬁl( yést&@st §fclohexane-1,3,5-

Cycl ohexane tricdarboxylic acid al kyl 1e % | ohexane-1, 2, 3-
25 tricar bo%Squféo’é)d}cd ﬁ‘ﬂﬁoﬁé‘t‘?‘i?‘l“oﬁ’ét&st@r’cy@lc %Q}‘Fe A ztﬂéxﬁ’m‘ % p8%91 i ¢
aci d di met hyticpabledxyl ested ohexane-1, 2, 3-tri carboxylic acid diethyl ester,
cycl ohexane- 1,2,3-tricarboxylic aC|d di - n- propyl ester,

cycl ohexane-1, 2, 3-tricarboxylic acid di- n-butyl ester,

cycl ohexane-Gycol@xané-t A boiopttionytici deidi -alkylt - ¢tars) @t eeyclohiespumblane-

1,2, 3 tpecarREX¥hiAiAChdd dihSREd G3tefr » oY HeRRRX RS- thicAibdxlid CagiRoxyl i c
ac dimethyl ester, cyclohexane-1,2,3-tricarboxylic acid diethyl ester, cyclohexane-
1,2,3-tricarboxylic acid di-n-propyl ester, cyclohexane-1,2,3-tricarboxylic acid di-
n-butyl ester, cyclobexane-1,2,3-tricarboxylic acid di-tert-buty! ester, cyclohexane-
1,2,3-tricarboxylic acid diisobutyl ester, cyclohexane-1,2,3-tricarboxylic acid
30 monoglycol ester, cyclohexane-1,2,3-tricarboxylic acid diglycol ester,
cyclohexane-1,2,3-tricarboxylic  acid  di-n-octyl ester, cyclohexane-1,2,3-
tricarboxylic acid diisooctyl ester, cyclohexane-1,2,3-tricarboxylic acid di-2-
ethylhexyl ester, cyclohexane-1,2,3-tricarboxylic acid di-n-nonyl ester,
cyclohexane-1,2,3-tricarboxylic acid diisononyl ester, cyclohexane-1,2,3-
35  tricarboxylic acid di-n-decyl ester, cyclohexane-1,2,3-tricarboxylic acid diisodecy!
ester, cyclohexane-1,2,3-tricarboxylic acid di-n-undecyl ester, cyclohexane-1,2,3-

tricarboxylic acid diisododecyl ester, cyclohexane-1,2,3-tricarboxylic acid di-n-



|
30 nonogl ycol ester, cyclohexane-1,2,3-tricarboxylic acid diglycol t
cycl ohexane-1, 2, 3-tricarboxylic acid di-n-octyl gst er, cycl ogeiane-‘lei,@%-mm
tricarboxylic acid diisooctyl ester, cyclohexane-1,2,3-tricarboxylic acid

di -2- ethyl hexyl ester, cyclohexane-1,283tricarboxylic acid di-n-nonyl

ester, cyclohexane-1,2,3-tricarboxylic acid diisononyl ester,

cycl Ohexane'olataaegyl?’%stdi‘,i Ceyddshexhnc 1 2GL@hicaliboRylte Cxdid ediboctadecyl  ester,

cycl ohexane-1, 2h -tric Ebox {)i c,acid.diisodecyl. ester,

Syl ohexane STEIShEKaE I Lo WRSPPMIGS fridsi SHOTHGRE | S8Ek croveloberdiickde- 1, 2, 3-
tricarboxyl itdcarboxilidi asidd anmoyyclesikel esey ccplichexare-1,23-Bicarborgliboacyd i ¢ aci d

di-n 1 7 DEC.20 - d I h -1, 2 3-tri | i id
i T Sooct adecyieitesn, el b Ehans B IMEHBIIY Aetd fipeRHP eker 05T
ester, cycl ahevherenedl,23Iricarboxydicmordytricthybestet, ophaexehshdyiricesoaylic

cycl ohexane- 1,2, 3- 1] | i | dicy . esker. an
cycl ohexane-a%f,d% ,té;_n[ ér%ogvg{ %gg%l icgdgg%’%n% gi%?kgfb%éﬂl%r%t@ triaﬁ"ﬂutyl ester,
cycl ohexane<y¢l2heanelchs osarboxyligei akid r Fré‘ttfmrgmélst gster, cyclohexane-1,2,3-
cycl ohexane- e % Ytha ' b ; L id tri
cyol ohexane ebafistic K31 NG o, Cylibherpdt IPUIcARARS o acid triglycol
cycl ohexane-<sien, grqlphexandsdsdyl-fricachoxylic raeid &i-p-astly psters (e lohgyanephéRane-
g, gi gh ew CQﬁ@&B%}lﬂlfé_ a@iugtﬁig?éc%qbagtw, (S@Io?léxanle-l,2,3-tricarboxylic acid tri-2-
y xane- 1,2 3-tricarboxylj¢ aci | col, ester, ..
cycl ohexane-ejl'f)%f,‘%‘yi r ieéta‘irbofyFlPEc’ﬁ‘BF'g’2{’%{'?1'?%1{[%96‘@' lig ~acid, Miponlexsiiet 1, 2, 3
10 tri car boxytioheamicd ,2,Bitlicobatyic exidr friispdotadydx aser,1, Ychhexdneak,B3xyl i c

acid tri-2- _ethyl hexyl_ ester he e- -tri ' ci g.:
tri-n-nonyl U%%afré?’fy%ccy%cf%hg{l{gﬁ"ﬁl}é%ﬁ, fé, @IPI c‘é’F %’gx)f/a}nle'cl ’%’éﬁgéﬁ) ":”lgyslg:do%é%yl
ester, cycl dhisedorecyll c8te8- cyelobenabosyd, i-tricatiodyhi¢ i acid ulndeogladest eester,
cycl Ohefgne'c%c%héiatn%%l?ﬁﬁgﬁééf &fy1RCIadid (thilsbSARREFC YedsteBS t &fclohexane-1,2,3-

cycl ohexane- 3-tricarboxyli1 ¢ acid tri-n-octadecyl_ester 1?. i
cycl ohexane-tlicarbaxslici cagitoXHI-ecewy d efiehi <6 %@éewsz»géff@ffaoxy ic  acid
cycl ohexane+deybighexyl éstatf boxylic acid tri-n-eicosyl ester,
cycl ohexane-1,2, 3-tricarboxylic acid tricyclohexyl ester;
Cycl ohexane-1, 2, 4, 5-tetracarboxylic acid al kyl esters, e.g.
cyc: oﬂexaneﬂychmxﬁae-za,%.‘etmmabbwiw aad aadkyd m&neighwclegcmﬂ?-lﬁﬂﬁ-
cycl ohexgne- et ' | ' L t X
'3, 4, 5207 et PuatioR i LR oA Bk yJReIINLL 8% FleuabSO RS
cycl ohexane-dimgthy! 5. ¢stary acaickbeyanecl. adiSdetrcaphopybipy | add eficthyl  ester,
cycl ohex ane'c}'cl%héxa'ie-F,E,H!S&%ﬁﬁéﬂé’dﬂy’li@ #6d Ai-dipropuéstér, @ytdhexane-1,2,4,5-
cycl ohexane- ,2,&5-[3“@0 r box Lic aciglgi- ter -EL{t I ebste. d di
cycl ohexane-14asaPoxyig af c@ifrb'gﬁé cHten S ?’Taﬁ%ﬁtﬁ’i‘f l 5%?051; ,Oxﬁgf acid di-
cyc: oEexane-téx:t-%utbf,B-ds&trI acyrlbleexghé-t, 233 tetroarbgptylicol a@dt aliisobutyl ester,
cycl ohexane-1 4 5- tetr b | i 0 ters _ -
cycl oheégne-ci’,b%’,hﬁ},mé]? f%‘?&‘é@%ﬁ%%@%’%‘ga%ﬁd%ﬁ o gf_y}f&l bt blohexane-1,2,4,5
tetracarboxylic acid diglycol ester, cyclohexane-1,2,4,5-tetracarboxylic acid di-n-

octyl ester, cyclohexane-1,2,4,5-tetracarboxylic acid diisooctyl ester, cyclohexane-
1,2,4,5-tetracarboxylic  acid  di-2-ethylhexyl ester, cyclohexane-1,2,4,5-
tetracarboxylic acid di-n-nonyl ester, cyclohexane-1,2,4,5-tetracarboxylic acid
30 diisononyl ester, cyclohexane-1,2,4,5-tetracarboxylic acid di-n-decyl ester,
cyclohexane-1,2,4,5-tetracarboxylic acid diisodecyl ester, cyclohexane-1,2,4,5-
tetracarboxylic acid di-n-undecyl ester, cyclohexane-1,2,4,5-tetracarboxylic acid
diisododecyl ester, cyclohexane-1,2,4,5-tetracarboxylic acid di-n-octadecyl ester,
cyclohexane-1,2,4,5-tetracarboxylic acid diisooctadecyl ester, cyclohexane-1,2,4,5-
35  tetracarboxylic acid di-n-eicosyl ester, cyclohexane-1,2.4,5-tetracarboxylic acid
monocyclohexyl ester, cyclohexane-1,2,4,5-tetracarboxylic acid trimethyl ester,

cyclohexane-1,2,4,5-tetracarboxylic acid triethyl ester, cyclohexane-1,2,4,5-



octyl ester, cyclohexane-1,2,4,5-tetracarboxyliic acid diisooctyl esiqrﬂEC 2003
cycl ohexane- 1,2, 4,5-tetracarboxylic acid di-2-ethyl hexyl ester,

cycl ohexane-1, 2, 4,5- tetracarboxylic acid di-n-nonyl ester,

cycl ohexane-1, 2, 4, 5-tetracarboxyl i ¢ aci-@-30 diisononyl ester,

cycl ohexane-1, 2,4, 5-tetracarboxylic acid di-n-decyl ester,

cyc : 0 E exan et&ra%mﬁbo%yﬁ@adi@ﬁ%tmwl |e§teﬂQinloﬂé>ta§1@Q?&¥ |5-t@t§:lcﬁfboxyhc acid tri-
CycCl oheXxane

- tetr rbox aci d - est
O O i Sigre e SRR I Sr e o dee) | i ester
cycl ohexanecygidhekahe 63,4 actaurmmcync agid tdlgobu@bteattecycycleheme 1,2,4,5-
Cyel OheXane: hagadbo g ARG, B S B GpSL eia win
cycl ohex&an eﬂdt:ylz ;eﬁé@ cyebhamaed 4, itetraaibdxy noaosd yrobatees esteg siyelohexane-
cycl Ohexanel#%Sjetga gioxgﬁ@r b%é{' ' i 35 tgyl{nr o8 h@%tlar es&:?élohexane 1,2,4,5-

cycl ohexane car boxyl i c aci
cycl ohexaneteragarbo8ylic RcRECIIOAMy! gestest rca@lah@@nyﬂb?e‘l Adttercarhoxylipr e |

ester, cycl ?@Eé@d}ﬁ%}l gstéra§gt:§%%@rll?2¥,¥>|tbﬁa&ﬁ%&yhé Lacid Ml de8PIt Bdter,

cycl ohexane oxyli¢gc acid tri-teft-butyl ester,
cycl ohexanecyclphexagetlgh.4.Adatrasameny ic aeiddriisorpdesyliesier, sy¢lahexane-1,2,4,5-

cycl Ohei(@ne’teha%af%oﬁ lid 84ill 36 3-HAXIHcl Cestsi] éjydldheﬂhﬁéﬁpﬁ,@te@rracarboxyhc acid
cycl ohexane-1, 2 @ tetracar bo

lic
cycl ohexanetisoociadecylgstgr, £ BISE 1%43 tf’tf‘i‘cia‘&&ééﬁﬁllag'é]s?b? e1ca5Y) §HeRane-
1, 2, 4, 5-t et epclahdraxyli 2;4,5€tetﬂadarb0-x2he,t dvyd hexxydloleesxtybrester y andb hyx lohexar; 2, 4, 5-

tet b b |
bt v i1 s ha et e AMenEREAY oSS fORBHARRED 2 oxg‘ﬁ%}%‘@‘?ﬁ’é ooie
tri-n- undecyamdetstrefrthyl ejar @Yﬂi@(}%@ﬂcﬂ:l 2,440~ @m%@b@@éﬁ%@tqtl@-mmqyy ester,
trii SOdPgeC)égcl%ﬁéﬁhe 1%’@'5%@&&%3&118 a‘f]srd5teiig &Eﬁt&ﬁ@ﬁé@@?ﬁh’lbh@xa@u@l 1%2,4,5-

tri-n-octade ester, ‘cycl ohex 5-tetracarbo

triisooct adé@pﬂca’é@i‘éhc agi] detepritsk aﬂ‘éy 1“2“4%“?@5‘?% ?%ﬁ)’ilt'iaﬁargei‘ﬁm acid

tri-n- Iel ﬁoslﬁ%trﬁﬁb@fyl eSty | eytﬂxmena.lz,%s fettacibacyichaxid itetraglyebl ester,

tricyclo exy Y,

tetramet hyl © ?xan(ejn?déﬁ te{i ﬁﬁ agidtzteCttl?aénéa‘ﬁ% %r Q%%hé%mtg Clt?g 5t hy I

ester, cycl mdsteacarb@xyhe m;cStthaoaetat b@tzwmlcé;cmerle AD-watrpeasheay liss aad |

cycl Ohei(@ne t% %2}(@115&3‘1 AGspdr! Q:g%fohgxa@i@'le b BLEERaAIA }{& é‘c'i& efetra—n-nonyl
tracatb

cycl ohexane xylic acid fetra- r

czcl ohexane£sien, elhexaneab ol )F{‘Paé boyiig ac@e@'r‘%.‘?‘%‘ﬁ%ﬁ?’ﬁles E’t"é’tc Rlohexane-
cyc: oﬂexane 112 3 ;54&53&3@?6,@@@ b(mgml i qemg;r?%maglemq{ egytehexane-1,2,4,5-
cycl ohexane etr i tra-n

cgcl ohexane t‘itraé’aﬁ”%y 1% 8?‘33%5 &%9?% %85 ay? erngl%gt(;zc%/g tg?ac? fhoxylic acid
cycl ohexane-tdtr2nbchdeet!rastay boslghiexaneat,2d, Q&trtaearb@éﬂweadr@' Hﬁ@tgﬂoc‘@d@@ﬂ
cycl ohexane- %‘f g fy @1&?&6@?%@%&%&&%@1@ ded talhs- 9198%’1 es@?téajfciohexane-

cycl ohekxane- tetracarboxylic tetral sododéecyl ester,
cycl ohexane-1,2,43-tatracareaxvhie aeWdsiyacyelohenyd estebr a- n- undecyl ester,
cycl ohexane-1, 2, 4, 5-

anhydrides of cyclohexane-1,2-dicarboxylic acid, cyclohexane-1,2 4-tricarboxylic
acid, cyclohexane-1,2,3-tricarboxylic acid and cyclohexane-1,2,4,5-tetracarboxylic
30  acid.

The cyclohexane-1,2-dicarboxylic acid esters disclosed in PCT/EP 98/08346 and
listed again below are also toxicologically advantageous in the sense of the present
invention:

35



tetracarboxylic acid tetrai sododecyl ester, | 17 DEC 2003
cycl ohexane-1, 2, 4, 5-tetracar boxylic acid tet ra n- oct adecyl ester,

cycl ohexane-1, 2, 4, 5-tetracarboxylic acid tetraisooctadecyl 25 ester,

cycl ohexane-1, 2, 4, 5-tetracarboxylic aci®tetra-n-eicosyl ester,

cycl ohexane- 1,2,4,5-tetracarboxylic acid tetracycl ohexyl ester; anhydrides

of cycl Ohex@ﬁiﬁloﬁe)&néllmﬂhﬂiﬁdxyﬁc aeid dl(ls@)aeﬂtsali)emn@btamaﬂébylmjardg@nytﬁng: aci d,

3 e . ThitispRetHBIRaAY i e Ao REERE dodnten BB TheT Lo ¢
98/ 08346 angAS NsDSd?ﬁgaﬁm) bel ow are al so toxi coI ogl cal ly advant ageous in
Oyel ohexanetRafEs HicmNAR dcRNiciadbulhy Pt GRHaeId By vdsogencring

hydr ogerfat i digisoliptyl$ pheuatayd with RtATNat 2 888+89- @hem cal Abstracts Registry
Number (hergycn(?{ﬁ&gﬁ% é,[2g¢}§%1%’§ a))hGB%FJ Egggﬂ&}{ é’s‘fér%%ﬁ‘m%i% (y‘ah% l ic

acid di(iso E % %)Znatlng
pht hal at e we tH{iscpenNpphthalg@svigoCasS M?cﬁgé 2-di car boxylic aC| d

di (i sononyl éy&éﬁe%an@@tzaaleﬁ%bﬁylmacmqr@e@&gm 8er GbtalbdblS 89t eamrtgal ate
wi th CAS No.” 68515- xa xylic acid"di(1sononyl)
ester obt ai agiisenenyl hp@h@@éﬁﬁh &ésrﬁo &‘Séﬁééﬁghgﬁedﬁﬁt’h% % with CAS No.
38?53- hdy Oi C)t&&%it afidl] {Hwar@faﬁyhbd&ld;ms@h@a@apestép  btalhatié b9><lw|dlrc;geﬁﬁl;ur€1g .

i (isonon ester abl e on al ate
W th CAS Kok diBssenprabaRdyr bR SRS SRIo D bet S RaRY o)
cycl ohexanedilgadbOx \esice oficlyclobbtaaediadrbexyiic dvydi obanblei b}ghadrogcr(atmayd)

pht hal at e WISII(Q%I% plbl}!g?laé%ﬁfcﬁg«l@% @Sfy%%hexane 1, 2-di carboxylic acid

di (i sodecyl g°nab rogenating 15 a di gwsodecyl ) .phthal ate
with CAS Noa cpgdbhexane-112- duxmbozylm aomdlimoéwsresm obtpirpbly SErgearRky| i c

aci d obtai nah 4(?509&;2}1”')' {tﬁﬂﬁﬁa&l'tH‘QAStN@ ssgls.agnondl ng phthalic ester with CAS
No. 68515-42-

t | ohex di
obt ai nabl e Byl Rgfhr%ger?éﬁcf Hé cY§ aléeer"&gecgﬁaﬂi xcyp'a‘(f'?ltaﬁ &ﬁ@égﬁf ?Pfx%ﬁféogegfl “Eﬁ/\n ng CAS
Nos: 20 1118#lcofRspondidglghtBaic &fer Nith CAS N3S 58 9I5-0-4;

1,2-di-C7.11 esters of cyclohexanedicarboxylic acid obtainable by hydrogenating
the di-Cs.1; phthalates with the following CAS Nos:
20 111 381-89-6,
111 381 90-9,
111381 91-0
68515-44-6,
68515-45-7 and
25  3648-20-7,
a 1,2-di-Co.1; ester of cyclohexanedicarboxylic acid obtainable by hydrogenating a
di-Co.1; phthalate with CAS No. 98515-43-5;
a 1,2-di(isodecyl) ester of cyclohexanedicarboxylic acid obtainable by
hydrogenating a di(isodecyl) phthalate composed mainly of di(2-propylheptyl)
30  phthalate;
a 1,2-di-Cs. ester of cyclohexanedicarboxylic acid obtainable by hydrogenating
the corresponding phthalic ester which has branched-chain or linear Cs.o-alkyl ester
groups; examples of corresponding phthalates which may be used as starting
materials have the following CAS Nos:
35  di-Cy¢-alkyl phthalate with CAS No. 111 381-89-6;
di-Cy-alkyl phthalate with CAS No. 68515-44-6; and
" di-Co-alky! phthalate with CAS No. 68515-45-7.



!
68515-44-6, 68515-45-7 and 25 3648-20-7; a 1,2-di-C9-11 ester of 17 DEC 2003
cycl ohexanedi car boxyli c acid obtai nable by hydrogenating a di-C9-
pht hal ate with CAS No. 98515-43-5; a 1, 2 di (i sodecyl) ester of
cycl ohexanedi car boxyl i c acid obtai nabl elby hydrogenating a di (isodecyl)
pht hal at e conposed mainly of di(2-propyl heptyl) 30 phthalate; a
1,2-di-C7-9 ester of cycl ohexanedi carboxylic acid obtainable b

hydr ogenat i t he correspo t. chal n or
Y Rear G- o Hdpipies banenopE CEBHENRsAE, GG AHRleS o iED T tRalitebe whi ch
may be usedcampstuadstjustdistarteandrtop dhespieparatitihef banizemapohyy ax(BASyiM)mndsﬁsmg

i i cas NosPesidn AR BrErotichaliiR, MoneghplatL il Be preb o fodit W hag =t €

68515- 455 7. ofirefel®&@.2003 -11 The entire content of PCT/ EP 98/ 08346, which
relates, inter alia, to those conpounds just listed and to the preparation
of benzenepol carboxylic acids using specific nncr(%}g%)rous catal ysts, is

i ncor por at e@thertroduss prhéchetie teapiprlpeigtiorvaptogegys 18 thy sange of Bicrresaat her

products whigghnabs bRXi he! 9?11&, éﬁayloadwuagemfs the? édh@méx@ﬂﬁl@ cafvanme present
invention are the h drogena ion rod’;i:}gt%1e he co tjﬁa” |l e

benzenecar b8gyAcnecaboxy s pelds effeth W 10 No.
68515- 489 0) Nol 885 15480),DRy(16ADINE. (G365 Mo 6851]5)49-PglPalatmol 99’-,R,/esk{aslt9nol 9

I(Dgf\gt :\kr)lol 28%?&8%%&8%¥052&W¥0gc‘§y0 o%%é%?elpg ycas%xgﬁl'@ﬂag?%s and

deri vat i ves PalatinebliN (W ScHo 2288 53412-Q)oxi col ogi cal | y advant ageous in the sense
of the present invention nay be used in any of the plastics known to the
skilled worker, in particular in bulk. Iastl cs,. such as PVC, PVB and PVAc.

An exanpl e Vel avelehpeangselycargoxslisl acids radi mesivaiives ithergplarBichqarai | . 20

Efj(ANPL Eydhe téﬁéé!béﬁalllﬂz §3ﬁﬁtdg@oﬂ§a§ﬂ| the Se¥e g tRPpRidhe thvahiied nfyde used in
adm ni strat Iag)r/] o? the plastlcnqmoafn to the skilled worker, in particular in bulk plastics, such

as PVC, PVB and PVAc.

An example will now be used to explain the invention in greater detail.
20
EXAMPLE

The results listed in Table | were obtained after oral administration of 1000 mg/kg
of body weight of the test substance cyclohexane-1,2-dicarboxylic acid diisononyl
25  ester via a stormach tube over a period of 14 days to female Wistar rats.

Parameter Group 0 Group 1 (n = 10)
(Control group; (Test group: 1000 mg of test
n=10) substance/kg of body weight

daily by stomach tube)

[Average £ standard [Average + standard
deviation] deviation]
Body weight [g] 400.3 £ 29.7 398.9+285
Absolute liver weight [g] 19.21 + 2.64 19.64 £ 1.77
Relative liver weight based 4.79 £ 0.37 493 +041

on body weight [%o]
Palmitoyl-CoA oxidase 6.20+0.38 7.24 £ 0.87*




of body wei ght of the test substance cyclohexa#e-l,z-dicarboxylic aF?CQEE 2003
diisononyl 25 ester via a stonach tube over a'period of 14 days to fe e
Wstar rats. ParaneterGoup 0OGoup 1 (n = 10) (Control group;(Test group:
1000 ng of test n = 10)substance/ kg of'H%dy wei-ght daily by stomach tube)

[ Aver age Lati Lati i
[ g] 400.3 29nUBegefprotgg] 5 Absdlute |iver weight [Ig]19.21 2.6419.64 |1.77
Rel ative |iver weight based4.79 0.374.93 0.41 on body weight [%

Pal mi t oyl - CoA oxi dase6.20 0.387.24 0.87* 1 7 DEC 2003 -12 5 10 [mJ ng of
protein] *Staetigicalbasignifieangetiangecarthe MaamPdithey ¥ st (ohnter pyampireYlollandsst  (cf . |
for exanpl ey Hok hamdeh.a. (473 2REnpAeGic dtahiticdl MEARYs, INAWAE AR Inc.,
Statistical Mthods, John Wley and Sons Inc., N Y.), but toxicologically
i rrel evant . Nyl bt tpxicplegigplhsireleyti-det er mi nati on of absolute and rel ative
rise indiver weight and fromdeterm nation of pal mtoyl-CoA oxidase

activity in_female Wstar rats in (a) the contro roup. (10,.untregted

ani mal s) andallg): t he g@?ﬁ‘ﬁts @%Gﬁerﬂéﬁtéﬂioﬁﬁ}’%"?‘{%ﬁ ’e?i’é‘U%RFEéE‘eI‘YFéd"%ﬁHai |y
oral dose of 1000 no/ lagd dfom ldedsmingtioghsdf pdimitbyd-Qods oxidadasdcainite in female

cycl ohexane- 1, 2-di carhgxylic¢c .aci di j sononyl .ester .vi.a { be over
a period of at |east l%ﬁ's%ég/ags)'f]?@g]éet?ngéc%?u%&%Fﬁtﬁa{egﬁm Slg) %%f@%aﬁgasgl on of
absol ute and rel ati ve griupdi0 anglhtvhigh balve redsiveda daibt araltdosst of 18@Imgkaoif i ¢
activity,of the cyani [ i Jel | - QX dAsRovas dgjer m ned
usi ng 32 et hod of L;%?%"r %‘?%"igf&s“?‘ nzg)?/j}’rr%%%%y&g@?%érélgﬁlg. o 003 -
13 W claim 5 1. Thdlisenenyfestar ig e stomeshdmanypyacreripd iaticastddiddydr of a
derivative thereof or

Statistical evaluation for determination of absolute and relative liver weight used
the Dunnett test, and specific activity of the cyanide-insensitive palmitoyl-CoA

15 oxidase was determined using the method of Lazarow (1981), Enzymology 72,
315-319.



of a mxture nmade fromtwo or nore thereof, whiich when tested on rad?gjtsq 03
at a daily oral dose of 1000 ng/ kg of body weight via a stomach tube h?(-!]
appropriate cycl ohexanepol ycarboxylic acid or of the derivative thereof or
of the nmixture made fromtwo or nore thereof over a period of at |east 14
10 days causes no significant rise in the liver weight after the treatnent
and does not cause a doubling of the specific activity of the

cyani de-insensitive pal mtoyl-CoA oxidase, neasured in the |iver
honbgenat e, conpared with untreated control animals, as a plasticizer for
preparing td¥eclimgically advantageous plastics. 15 2. The use as cl ai ned
in claiml, wherein the cycl ohexanepol ycarboxylic acid or the derivative

t hereof or the mxture made fromtwo or nore thereof is, selected fromthe
group comsi dti ng T3 usk mg-ahsxstadgranepelycabaxrlicarid ar af rylerivatiedheref opht hal i ¢

acid, isophthali GraGhnRe rReTRIM R bCmaf dercbi, MhidDwhettieoge datredert®no- ,
di- and trial kyl esters of tri

J Ilitic acid, of .trinesic cid or. of
hem mel litic aci @tadaiyporal dpse ot 10pb mgke ?qudé{aw@l?t Vi g somagh “ﬂ’ﬁﬁf Ilitic
ﬁCi d, f where t he3gbjswpg@femﬁahaﬁamp@lyb%rag@nicoarcidamadsﬁ:thﬁdigamti\iertheleaﬁ br (r:] alse

ave from1l to carbon ato ring- rogepat ed anhydr.i de alic

acid. trimellit L4 BN HAG fomthe Gmes, s o ¢ Pa?&ﬁ‘jg,"?z"geﬁ'?/fg‘*nm litic
di anhydrdde and nfiays vaess madégrfificamt tise irothentivee vedfightheditee the3treatimentiged as
clained in claim er.ei [ | L Giac .4 he
derivative thereo esb}fll\&t ag&% é%lgéﬁafggg@gﬁnﬁg v(\:gg%)f B%eéytg%lggé%fenlag‘/é

sel ected from t healnidey)-Guh okigdesen gegsursd i thel liee hameganate, ¢pepalseWith ¢ aci d

di (i sopentyl) estgfenbliaionadl antials, sdh qﬂ@ﬁatzbmordpfdpmgm&mbaloghm@l ate

wi th Chem cal Abstracts Reg%lstry Nunber (hereinafter: S No.) 84777-06-0;
cycl ohexane- 1, 2- FA¥AFRENS P@SULS d di (i soheptyl) ester obtainable by

hydr ogengt i ng di (i soheptyl) phthalate with CAS No. 71888-89-6; 35

cycl ohexane-1, 2- di XV id.di{i LOaBLaioNid
hydr ogenat i r%g a ﬁ%ﬁé‘g%&%{?ﬁ’ﬁ“gﬁ’[ﬁ%‘ﬁ{age&?ﬁ%ﬁ)‘@@%}%&%’%@&% %@ %‘;ﬁl 1 c%_ DEC
2003 -14 cycl ohexarike derdvaiive ahdrendtri the anikuraimpie Svenirg ovswst theprcdithabl e by
hydrogenating a difebRATRMY e LY BbRLRINYIOE FingATdNEenA8PRInd 22kl dianged on
n- but ene; . . . - . . .
esters of phthalic acid, isophthalic acid or terephthalic acid, ring-
20 hydrogenated mono-, di- and trialky! esters of trimellitic acid, of trimesic
acid or of hemimellitic acid, mono-, di-, tri- and tetraalkyl esters of
pyromellitic acid, where the alkyl groups may be linear or branched and in
each case have from 1 to 30 carbon atoms, ring-hydrogenated anhydrides of
phthalic acid, trimellitic acid, trimesic acid or hemimellitic acid,
25 pyromellitic dianhydride and mixtures made from two or more of these.

3. The use as claimed in claim 1, wherein the cyclohexanepolycarboxylic acid
or the derivative thereof or the mixture made from two or more thereof is
selected from the group consisting of:

30 cyclohexane-1,2-dicarboxylic acid di(isopentyl) ester obtainable by
hydrogenating di(isopentyl) phthalate with Chemical Abstracts Registry
Number (hereinafter: CAS No.) 84777-06-0;
cyclohexane-1,2-dicarboxylic acid di(isoheptyl) ester obtainable by
hydrogenating di(isoheptyl) phthalate with CAS No. 71888-859-6;

35 cyclohexane-1,2-dicarboxylic acid di(isononyl) ester obtainable by
hydrogenating a di(isononyl) phthalate with CAS No. 68515-48-0;




\
cycl ohexane- 1, 2-di carboxylic acid di (isononyl) 'ester obtainabl e by 0 2003
hydr ogenating a di (isononyl) phthalate with CAS No. 28553-12-0, baled (Elq
i sobutene; a 1,2-di-C9 ester of cyclohexanedi carboxylic acid obtainable by
hydrogenating a di (nonyl) phthalate with CAS No. 68515-46-8; a
cycl ohexane- 1, 2-di carboxylic acid di (i sodecyl) ester obtainable by 10

fllygrggeggtll 29 at @y&lbﬁ%ﬁé?ﬂﬂ-dﬂéﬁﬂiﬁ & each t Ri§DR0MA) E§5r15014t|3m:hblea by

[ es cycl ohexane 0

hydr ogenat i ng thg‘yé ‘é‘éﬁ‘@ %‘mﬁﬁi’ﬁQF@éf%s ]F%\ﬁ}std}ﬁ (::}L@%ISRSI% @é@g@% 4: a
1, 2-di -C7- 11 est erbusénecycl ohexanedi car boxyli c acid obtai nabl e by
hydrogenatlng t he Cr-1 | ates wi.t h t he fo 15 111
381-89-6, 111 3° é‘il°5?i‘a§e]‘22ﬁ‘f DGRV 6"& diEeomy 665t6%8§@§m§@%7 Yhd 20
3648-20-%; a 1, 2hddro@8ndtihgesii@sorohyl) phihahexaik AASSNbBGASE €l 2at, i sabdmi nabl e
by hydrogenatin%x% % -C9-11 phthal ate with CAS No. 98515-43-5; a

1, 2-di (i sodecyl) SstErof cycl ohexanedi carboxylic acid, obtainable by

hydr ogenating a di (k %ddé‘@yIeﬁtephwﬁalcatlehwnphwquchIqrcltbf oblfa{rable25by

pr opy hept y1 ) phhgﬂoﬁﬁﬁéln digiofly Sﬁﬁala?é&ﬁﬁcgf Quetelisxanedi carboxy | ¢

aci d, obtainable gen e corres on In i ¢ ester which
has branched- chaiancwéip $Xaped 2 dz?a 0%Y kg | aciks gsester obtainable by

10 hydrogenating a di(isodecyl) phthalate w1th CAS No. 68515-49-1;
a 1,2-di-Cs, ester of cyclohexanedicarboxylic acid obtainable by
hydrogenating the corresponding phthalic ester with CAS No. 68515-42-4;
a 1,2-di-Csy; ester of cyclohexanedicarboxylic acid obtainable by
hydrogenating the di-C+.;, phthalates with the following CAS Nos:
15 111 381-89-6,
111 381 90-9,
111 381 91-0,
68515-44-6,
68515-45-7 and
20 3648-20-7;
a 1,2-di-Co.;; ester of cyclohexanedicarboxylic acid obtainable by
hydrogenating a di-Cy.); phthalate with CAS No. 98515-43-5;
a 1,2-di(isodecyl) ester of cyclohexanedicarboxylic acid, obtainable by
hydrogenating a di(isodecyl) phthalate composed mainly of di(2-
25 propylheptyl) phthalate;
a 1,2-di-C;9 ester of cyclohexanedicarboxylic acid, obtainable by
hydrogenating the corresponding phthalic ester which has branched-chain
or linear Cyo-alkyl ester groups.



