WO 2004/ 072168 11"CT/ EP211114/ 115111195 Resin conpositions The present
invention relates to a conposition containing a natural or synthetic

pol yrmer and 0@n72rggde, to a shaped article obtainabl e fpemepasd 050095
conposition, to the use of the am des as nucleating agents, in particular
as haze reducing agents, and to novel am des. Crystalline synthetic resin
conpositions are e.g. described in EP-A-776,933, JP-A-Hei 8-157, 640,

JP- A-Hei 6-271,762 and EP- A-940, 431. The conpounds
1,3,5-tris[acetyl am no] benzene and 1, 3,5-tri s[propi onyl am no) benzene are
e.g. described in Chem Bar. 103, 200-204 (1970) by H Stetter et al. The
conpound 1, 3,5-tris[ 2, 3-di hydroxybenzoyl am no] benzene is e.g. described in
J. Am Chem Soc., 123, 8923-8938 (2001) by D. L. Caulder et al. The
present invention relates in particular to a conposition containing a) a
natural or synthetic polyner, preferably a synthetic polyner, and b) one
or nore conpounds of the forrmula (I), ¢kl) or (111) RI | O,C, NHHN\ |
NH OL;, R 0'U R3 Y11 OCNHII OCONCH Y2/NNH o/ QY3 WO

2004/ 072168 PCT/ EP2004/ 050095 -2- Z 11 OCWNH O a iO(Ill)
Resin compositions

The present invention relates to a composition containing a natural or synthetic polymer and
an amide, to a shaped article obtainable from said composition, to the use of the amides as
nucleating agents, in particular as haze reducing agents, and to novel amides.

Crystalline synthetic resin compositions are e.g. described in EP-A-776,933,
JP-A-Hei 8-157,640, JP-A-Hei 6-271,762 and EP-A-840,431.

The compounds 1,3,5-trisfacetylamino]benzene and 1,3,5-tris[propionylamino)benzene are
e.g. described in Chem. Ber. 103, 200-204 (1970) by H. Stetter et al.

The compound 1,3,5-tris{2,3-dihydroxybenzoylamino]benzene is e.g. described in J. Am.
Chem. Soc., 123, 8923-8938 (2001) by D. L. Caulder et al.

The present invention relates in particular to a composition containing
a) a natural or synthetic polymer, preferably a synthetic polymer, and
b) one or more compounds of the formula (1}, (it) or (lii)

Q
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H
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CCZ2/NHI1- NZ3 wherein R, R and R3, or Y,, Y2 and Y3, or Z1, Z2 and
Z3 i ndependently of one another are C,-C2oal kyl unsubstituted or

subst i t utwo 2bgg/oessor nore hydroxy; C C2oal kenyl unsubstPrirmpea450095
substituted by one or nore hydroxy; C2-C2oal kyl interrupted by oxygen or
sul fur; C3-C, 2cycl oal kyl unsubstituted or substituted by one or nore

C, - Coal kyl; (C3-C, 2cycl oal kyl)-C, -C, oal kyl unsubstituted or substituted
by one or nmore C, -C2oal kyl; bis[C3-Cl2cycloal kyl]-C, -C, oal kyl
unsubstituted or substituted by one or nore C, -C2oal kyl; a bicyclic or
tricyclic hydrocarbon radical wwth 5 to 20 carbon atons unsubstituted or
substituted by one or nore C, -C2oal kyl; phenyl unsubstituted or substituted
by one or nore radicals selected fromC, -C20al kyl, C, -C20al koxy,

C, - C2oal kyl am no, di (C, - C2oal kyl)am no, hydroxy and nitro;
phenyl - C, - C20al kyl unsubstituted or substituted by one or nore radicals
selected from C -Coal kyl, C3-C, 2cycl eal kyl, phenyl, C Cral koxy and

hydr oxy; phenyl et henyl unsubstituted or substituted by one or nore

Cl- C20al kyl ;  bi phenyl - (C, - C, oal kyl ) unsubstituted or substituted by one or
nore C, - C2oal kyl ; ngph hyl unsubstituted or substituted by one or nore

C, - C2oal kyl ; naphtdiyinC, - C2, al kyl unsubstituted or substituted by one or
nore C, -C20al kyl; napht hoxymet hyl unsubstituted or substituted by one or
nmore C, - C2oal kyl ;4 binyloenyl, flourenyl, anthryl; a 5- to 6-nenbered
het erocyclic radi ¢ trsusstit ut ed ofsubstituted by one or nore

C, - Coal kyl ; a CrCiphydquarbon radi cal containing one or nore hal ogen; or
tri(C, -C Oalkyl)giTyk (GfCzpalkyl); with the proviso that at |east one of
the radicals R, R2 and R3, orY,, Y2 and Y3, orZ,, Z2 and Za is branched
C3C20al kyl unsubgij.t,uted or substituted by one or nore hydroxy;

R+, Rz and R, or Y3, Y, and Y3, or Z4, Z, and Z; independently of one another are

C1-Caalkyl unsubstituted or substituted by one or more hydroxy;

C,-Cxalkeny! unsubstituted or substituted by one or more hydroxy;

C.-Cyalky!l interrupted by oxygen or sulfur;

Ca-Cyzcycloalkyl unsubstituted or substituted by one or more C;-Cxalkyl;
(C3-Cyzcycloalkyl)-Ci-Cspalkyl unsubstituted or substituted by one or more C+-Cxalkyl;
bis[C3-C1zcycloalkyl]-C1-Coalkyl unsubstituted or substituted by one or more C+-Gaoalkyl;
a bicydlic or tricyclic hydrocarbon radical with 5 to 20 carbon atoms unsubstituted or
substituted by one or more C4-Cypatkyl;

phenyl unsubstituted or substituted by one or mare radicals selected from C;-Caoalkyl,
C+-Cypalkoxy, C-Copalkylamino, di{(C+-Cxalkyl)amino, hydroxy and nitro;
phenyl-C4-Cgalkyl unsubstituted or substituted by one or more radicals selected from
C4-Capalkyl, C5-Ciocycloalkyl, phenyl, C4-Caoalkoxy and hydroxy;

phenylethenyl unsubstituted or substituted by one or more C;-Cxalkyl;
biphenyl-(C4-C1oalkyl) unsubstituted or substituted by one or more C4-Cyalkyl;
naphthyl unsubstituted or substituted by one or more C-Cxalkyl;
naphthyl-C;-Cxpalkyl unsubstituted or substituted by one or more C-Cxalkyl;
naphthoxymethyl unsubstituted or substituted by one or more C-Capalkyl;
biphenylenyl, flourenyl, anthryl;

a 5- to 6-membered heterocyclic radical unsubstituted or substituted by one or more
C1-Cyalkyl;

a C1-Cyhydrocarbon radical containing one or more halogen; or
ri(C+-C1oalkyl)silyl(C4-Coalkyl);

with the proviso that at least one of the radicals Ry, Rz and R3, or Yy, Yz and Y3, or Z,, Z;
and Zsis

branched Cs-Cxalkyl unsubstituted or substituted by one or more hydroxy;



WO 2004/ 072168 PCT/ EP2004/ 050095 -3- C2-Cmal kyl interrupted by oxygen or
sul fur; C3-Cl2cycl oal kyl unsubstituted or substituted by one or nore

Cl1- C20al kyb;2004(0@3t6€, zcycl oal kyl ) - Cr C, oal kyl unsubsti t ut edTmr2eubsions ut ed by
one or nmore Cl-Cmal kyl; a bicyclic or tricyclic hydrocarbon radical with 5
to 20 carbon atonms unsubstituted or substituted by one or nore Cl-Cmal kyl ;
phenyl unsubstituted or substituted by one or nore radicals selected from
Cl- C2oal kyl, Ci1-C2oal koxy, Cl-Cmal kyl am no, di (CrCnal kyl )am no, hydroxy
and nitro; phenyl-d-C, al kyl unsubstituted or substituted by one or nore
radi cal s sel ected from Cl-C2oal kyl, C3-Cl2cydoal kyl, phenyl, C1-Cral koxy
and hydroxy; bi phenyl-(Cl-Cl0al kyl ) unsubstituted or substituted by one or
nore Cl-Cmal kyl; naphthyl -d -Cmal kyl unsubstituted or substituted by one
or nore Cl-Cmal kyl; or tri(C -G oal kyl)silyl(Crdoal kyl). According to a
preferred enbodi nent of the present invention at |east one of the radicals
Rl, R2 and R3, or Y,, Y2 and Y3, or Z1;3ZZ and Z3 is branched CCral kyl, or
C3-C, 2cycl oal kyl unsubstituted or substituted by one or nore Cl-Cmal kyl .
According to a particular preferred enbodi nent of the present invention at

| east one of theé%%aﬁgg?gm PYO "%ﬁﬁ%g% or Y1, gz qnd Y3, or Z1, Z2 and Z3
is branched C, - CigPREF"Y “iESHEIes st ,y?ﬁﬁra"f%?y%',z"ag“f’g. br anched C3- Cnmal kyl ,
unsubst it ut ed or CerstoptiEegeatyungtaituss o siafued PaT B XY €GN 1, 2 or 3

hydr oxy, are et h§bicydipar fsipygs fydrocatbopiadiqahwitas th g carbqq. 2§t yppubstisied ¢iat hy | propyl ,

1- met hyl propyl, suestiutedhynelor maneiiCypdlky; 1- met hyl but yl , 2- net hyl butyl,

3-net hyl butyl,  dhedyrudisubssiitbddr pogippied by ofe-cemdmbqiriopiebied fibre C4Czdaligt. y | met hyl , hexyl ,
1- met hyl pentyl, bepbiky, cicakepiny kic . trakafalivd, hewsyland nie,et hyl pent yl ,

1- gr op?/l but ylj, ogiew-crcgggmhsuish@ﬁwmﬁgemimﬁ%&e rad%aléseﬁae{dmmgt hyl pentyl,
undecyl, tridecyk.c, ARNEAYSEN¥iky MEDL AEGaMkyand WHERXYMELNYT an

1-hydroxyethyl . Branched (3 -G d%%tm&ﬁmgg&é&ggkgL&¥m,referred. One of the
Pr eferred nmeani ngashtfggcréag@rugséllrsﬁtu ?dso\l)\!j% sﬁtutg%?bég‘nggrm%:rse’crcga%ylgg" Y2 and Y3, or ZI,

Z2 and Z3 is braféh - C, 0a y uaternary omin position
1ri(C4-Cyealkyl)silyl(C1-Croalkyl).

According to a preferred embodiment of the present invention

at least one of the radicals R+, Rz and Ra, or Y4, Yz and Y3, or Z4, Zp and Z3 is
branched Cs-Cyoalkyl, or

Cs-Cyacycloalkyl unsubstituted or substituted by one or more Gi-Caoatkyl.

According to a particular preferred embodiment of the present invention
at least one of the radicals R4, R and Rs, or Y4, Yz and Y3, or Z4, Z, and Z3 is
branched Cs-Cypalkyl.

Examples of C4-Cyalkyl, e.g. branched C;-Cxalkyl, unsubstituted or substituted by one or
more hydroxy, e.g. 1, 2 or 3 hydroxy, are ethyl, n-propyl, 1-methylethyl, n-butyl, 2-
methylpropyl, 1-methylpropyl, tert-butyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
1,1-dimethylpropyl, 1-ethylpropyl, tert-butylmethyl, hexyl, 1-methylpentyl, heptyl, isoheptyl, 1-
ethylhexyl, 2-ethylpentyl, 1-propylbutyl, octyl, nonyl, isononyl, neononyl, 2,4,4-trimethylpentyl,
undecyl, tridecyl, pentadecyl, heptadecyl, hydroxymethyl and 1-hydroxyethyl. Branched Cs-
Cipalkyl is particularly preferred. One of the preferred meanings of the radicals R4, Rp and Ry,
orY,, Y2 and Ys, or Z4, Z2 and Z3 is branched C;-Cyealkyl with a quaternary C atom in position
1, in particular -C(CHa)p-H or —C(CHj)-(C1-Cralkyl).



1, in particular-C(CH3)rH or-C(CH3) r (Cl1- C2al kyl ). WD 2004/ 072168
PCT/ EP2004/ 050095 -4 Exanpl es of C2-C2oal kenyl unsubstituted or
substi t utwo 2bgg/oewsor nore hydroxy, e.g. 1, 2 or 3 hydrorgreaes@secenyl ,
8- hept adecenyl and 11-hydroxy- 8- heptadecenyl. Exanples of C2-C2oal kyl
interrupted by oxygen are t-butoxynethyl, t-butoxyethyl, t-butoxypropyl
and t-butoxybutyl. /Exanples of C2-C20al kyl interrupted by sulfur are
(H3C) 3C-S-CH2-, (H3C)3CS-C2H4-, (H3C)3C S-C5H6- and (H3C) 3G S-CAH6G-.
Exanpl es of C3-Cl2cycl oal kyl unsubstituted or substituted by one or nore
Cl- C2oal kyl, e.g. 1, 2, 3 or 4 Cl-C4al kyl, are cycl opropyl,

3-net hyl cycl opropyl, 2,2, 3,3-tetranethyl cycl opropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, 1-nethylcyclohexyl, 2-nethylcyclohexyl, 3-

met hyl cycl ohexyl, 4-nethyl cycl ohexyl, 4-tert-butylcycl ohexyl and

cycl oheptyl. Exanples of (C3-Cl2cycl oal kyl)-C1-C oal kyl unsubstituted or
substituted by one or nore O C26al kyl4-e.g. 1, 2 or 3 Cl-C4alkyl, are
cycl opentyl met hyl, 2- cyclopentylethyl cyclohexylnethyl 2- cycohexyl et hyl ,
3- CyCl Ohexyl Prop erf)leéo ‘528) ?(u?{sups%git&j] s% 4byor%%$ hoy h?%(g* QQQ)&WQ met hyl An

exanpl e of bis| or substituted
by one or nore C4O¥3E I%leeép@m“Twa@ ﬁ@’%&é% Eﬁ%ﬁkyl i s dicycl ohexyl
met hyl . Exanples of a bicyclic or tricyclic hydrocarbon radical with 5 to
20 carbon atons Exameespise-rralyl Egmeied yewyetniatedbERy sy PO nor e C1- C2oal kyl
e.g. 1, 2 or 3 ChuGHerkiypidt-bdxgputyiCHz CHz CHz CHz CHz and CH3 CHz CHz aHz
CHz WD 2004/ 072168 PCT/ EP2004/ 050095 -5- CH3 CH

Examples of C»-Cyalky! interrupted by sulfur are (H3C);C-S-CHa-, (H3C)3C-S-CaHy-,

(HsC)sC-8-CsHe- and (HsC)sC-S-CeHg-.

Examples of C3-Cyycycloalkyl unsubstituted or substituted by one or more C-Cxalkyl, e.g. 1,
2, 3 or 4 C4-Cgalkyl, are cyclopropyl, 3-methylcyclopropyl, 2,2,3,3-tetramethylcyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, 1-methylcyclohexyl, 2-methyleyclohexyl, 3-
methylcyclohexyl, 4-methylcyclohexyl, 4-tert-butylcyclohexyl and cycloheptyl.

Examples of {C3-Cy cycloalkyl)-C+-Cipalky! unsubstituted or substituted by one or more C;-
Cxalkyl, e.g. 1, 2 or 3 C,-C,alkyl, are cyclopentyimethyl, 2-cyclopentylethyl,
cyclohexylmethyl, 2-cycohexylethyl, 3-cyclohexylpropyl, 4-cycichexylbutyl and (4-
methylcyclohexyl)methyl.

An example of bis[C;-C1ocycloalkyl]-C1-Cioalkyl unsubstituted or substituted by one or more
C-Cxalkyl, e.g. 1, 2 or 3 C4-C,alkyl, is dicyclohexylmethyl.

Examples of a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbon atoms
unsubstituted or substituted by one or more C4-Cxalkyl, e.g. 1, 2 or 3 C1-C,alkyl, are
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CHz . CH CH, Exanples of phenyl unsubstituted or substituted by one or
nore radicals, e.g. 1, 2 or 3 radicals, selected from Cl-C~al kyl,
Cl- Cmal koxg,206dl07¢xeal kyl am no, di (Cl- Czoal kyl )am no, hyecomp2@a@dsowws r o,
preferably C, -C4al kyl, Cl-C4al koxy, Cl-C4al kyl am no, di (C1-C4al kyl )am no,
hydroxy and nitro, are phenyl, 3-nethyl phenyl, 3-nethoxyphenyl,
4- met hyl phenyl, 4- ethyl phenyl, 4-propyl phenyl, 4-isopropyl phenyl,
4-tert-butyl phenyl, 4-isopropoxyphenyl, 2, 3-dinethoxyphenyl,
2-ni trophenyl, 3-nmethyl-6-nitrophenyl, 4-dinmethylam nophenyl, 2, 3-
di met hyl phenyl , 2, 6-di net hyl phenyl, 2, 4-di met hyl phenyl, 3, 4-di net hyl phenyl ,
3, 5-di net hyl phenyl, 3,5-di-tert-butyl phenyl, 2,4,6-trinethyl phenyl and
3,5-di-tert-butyl-4- hydroxyphenyl. Exanples of phenyl-d -C20al kyl
unsubstituted or substituted by one or nore radicals, e.g. 1, 2 or 3
radi cal s, selected fromC, -Czoal kyl, C3-0d zcycl oal kyl, phenyl, Cl1-C20al koxy
and hydroxy, preferably Cl-C4al kyl, C3sCecycl oal kyl, phenyl, Cl-C4al koxy
and hydroxy, are benzyl, a-cyclohexyl benzyl, diphenyl nethyl,
1- phenyl et hyl, a-hydg xybenzyl 2- phenyl et hyl , 2- phenyl propyl,
3- phonyl propyl , 3- met | benzyl, 3, 4-di nmet hoxybenzyl and 2-(3,4 d
nmet hoxyphenyl )eth \ exanple of phenyl et henyl unsubstituted or
substituted by orfe off *no e, Cl-C alkyl, e.g. 1, 2 or 3 Cl-C4alkyl, is
2- (4- et hyl phenyl)) C%An" exanpl e of bi phenyl - (C1-C, 3al kyl )
unsubstituted or gubsti ted by one or nore Cl-Calkyl, e.g. 1, 2 or 3
C, -C4al kyl, is 4-brphenyl net hyl. Exanples of naphthyl unsubstituted or
substituted by one or nore Cl-C20al kyl, e.g. 1, 2 or 3 Ci- Cnalkyl are
1- napht hyl and 2-na htgﬁl VD 2004/ 072168 PCT/EP2004/0592 -6 Exanples of
napht hyl - d - Cmal R B rspaisg orsHosEvissdy Pe g ien S P hor e
C, - C3o0al kyl, e. {jd"’aE seleoteg) fromiC1Epalig G Geg/foy: %rceva"ﬁ"aﬁ'a‘tnﬁich%a%’f"ﬁw and
2- napht hyl met hy| hydmyy agdagpsteterably CoepfstOnBrirre CHy Y BTR WS t G0 or
substituted by omegogyrndnive.@re@lenCirriekydhenyled-rgpthoxygheny4-mathyighe@L 4-CAal kyl , is
1- napht hoxynet hyéthylphenyl, 4-propylphenyl, 4-isopropylphenyl, 4-tert-butylphenyl, 4-isopropoxyphenyl,

2,3-dimethoxyphenyl, 2-nitrophenyl, 3-methyl-6-nitrophenyl, 4-dimethylaminophenyl, 2,3-

dimethylphenyl, 2,6-dimethylphenyl, 2,4-dimethylphenyl, 3,4-dimethylphenyl,

3,5-dimethylphenyl, 3,5-di-tert-butylphenyl, 2,4,6-trimethylphenyl and 3,5-di-tert-butyl-4-

hydroxyphenyl.

CH,

Examples of phenyl-C4-Cxpalkyl unsubstituted or substituted by one or more radicals, e.g. 1,
2 or 3 radicals, selected from C1-Cyalkyl, C3-Csocycloalkyl, phenyl, C4+-Cxealkoxy and
hydroxy, preferably C,-Caalkyl, Cs-Cgcycloalkyl, phenyl, C4-Caalkoxy and hydroxy, are benzyl,
o-cyclohexylbenzyl, diphenylmethyl, 1-phenylethyl, a-hydroxybenzyl, 2-phenylethyl, 2-
phenylpropyl, 3-phenylpropyl, 3-methylbenzyl, 3,4-dimethoxybenzyl and 2-(3,4-
dimethoxyphenyl)ethyl.

An example of phenylethenyl unsubstituted or substituted by one or more C;-Cxalkyl, e.g. 1,
2 or 3 C4-Caalkyl, is 2-(4-methylphenyl)ethenyl.

An example of biphenyl-(C,-Cialkyl) unsubstituted or substituted by one or more C;-Cxalkyl,
e.g. 1, 2 or 3 C4-Cyalkyl, is 4-biphenylmethyl.

Examples of naphthyl unsubstituted or substituted by one or maore C-Cxalkyl, e.g. 1, 2 or 3
C4-Cqalkyl, are 1-naphthyl and 2-naphthyl.



An exanpl es of biphenylenyl, flourenyl or anthryl is 2-biphenyl enyl,
9-flourenyl, 1-flourenyl or 9-anthryl, respectively. Exanples of a 5-to
6- menber estohedsarrowygcl i ¢ radi cal unsubstituted or substi Parap2dm/osees or
nore Cl-Czoal kyl, e.g. 1, 2 or 3 C -C4alkyl, are 3-pyridinyl, 4-pyridinyl,
2- hydroxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl, 2-furyl, 3-furyl and
1-met hyl - 2-pyrryl. Exanples of a Cl-Czohydrocarbon radi cal containing one
or nore halogen, e.g. 1, 2, 3, 4, 5, or 6 -F, -d or-J, are

1- brono- 2- et hyl propyl, dichloromethyl, pentafl uoroethyl, 3, 5-
bis[trifluoromethyl]phenyl, 2,3,5, 6- tetrafluoro p-tolyl,

2, 3-di chl or ophenyl , 3,4-dich|oropheny| and 2, 4- bls[trlfluoronethyl]phenyl
R, R2 and R3, orYl, Y2 and Y3, or Zl1, ZZ and 4 are preferably independently
of one another Cl-d oal kyl unsubstituted or substituted by 1, 2 or 3

hydr oxy; Cz-Czoal kenyl unsubstituted or substituted by 1, 2 or 3 hydroxy;
Cz-C, oal kyl interrupted by oxygen; C3-&bcycl oal kyl unsubstituted or
substituted 1, 2, 3 or 4 Cl-C4al kyl;  ((33-C6cydoal kyl ) - Cl1-d oal kyl

bstituted | -
EP:FCZ hﬁgyglog[’§$ﬁ "m%&qglg V}mB%Q@%FWS&%m%ﬁgﬁmgﬂ LPPEGFEE by 1, 2 or 3

Cl- C4al kyl : EhZ o gséﬂﬁﬁf’edﬁp eI eV CHy WO 2004/ 072168
PCT/EP2004/050095 -7- CHCHz CHz CHz C}t phenyl unsubstituted or
substituted by 1Ancample ofaghtiekyredflyiynsyestiteiedopsbsfitatery ep-opE Geibalivl e@l - C4al koxy,
Cl- C4al kyl am no, 1,d(3C-c@4aiskypbppiaoxymetryl. hydr oxy and nitro; phenyl -d -d oal kyl
unsubstituted or substituted by 1, 2 or 3 radicals selected from

Cl- C4al kyl , An examples of biphenylenyl, flourenyl or anthryl is 2-biphenylenyl, 9-flourenyl, 1-flourenyl or

9-anthryl, respectively.

Examples of a 5- to 6-membered heterocyclic radical unsubstituted or substituted by one or
more Ci-Cyalkyl, e.g. 1, 2 or 3 C+-C,alkyl, are 3-pyridinyl, 4-pyridinyi, 2-hydroxypyridin-3-yl,
3-quinolinyl, 4-quinolinyl, 2-furyl, 3-furyl and 1-methyl-2-pyrryl.

Examples of a C4-Cyphydrocarbon radical containing one or more halogen, e.g. 1,2, 3, 4, 5,
or 6 -F, -Cl or —J, are 1-bromo-2-methylpropyl, dichloromethyl, pentafluoroethyl, 3,5-
bis[trifluoromethyl]phenyt, 2,3,5,6-tetrafluoro-p-tolyl, 2,3-dichlorophenyl, 3,4-dichlorophenyl
and 2,4-bis[trifluoromethyl]phenyl.

R4, Ry and Ry, or Y3, Y2 and Y3, or Z4, Z» and Z; are preferably independently of one another
C,-Cypalkyl unsubstituted or substituted by 1, 2 or 3 hydroxy;

C,-Capalkenyl unsubstituted or substituted by 1, 2 or 3 hydroxy;

Co-Cyoalkyl interrupted by oxygen;

C;-Cscycloalkyl unsubstituted or substituted 1, 2, 3 or 4 C4-Caalkyl;
(Cs-Cscycloalkyl)-C4-Croalkyl unsubstituted or substituted by 1, 2 or 3 C4-Gaalkyl;
bis[Cs-Cscycloalkyl]-C4-Cealkyl unsubstituted or substituted by 1, 2 or 3 C+-Caalky};

~ S &



C3- Cocycl oal kyl, phenyl, C1-C4al koxy and hydroxy; phenyl et henyl
unsubstituted or substituted by 1, 2 or 3 Cl-4al kyl;

bi phenyl -WwGko&dlwaickyl ) unsubstituted or substituted by PCTAPRF04850095

Cl- C4al kyl; naphthyl unsubstituted or substituted by 1, 2 or 3 Cl-C4al kyl;
napht hyl - C1- Clal kyl unsubstituted or substituted by 1, 2 or 3 Cl-4al kyl;
napht hoxynet hyl unsubstituted or substituted by 1, 2 or 3 Cl-C4al kyl;

bi phenyl onyl, flourenyl, anthryl; 3-pyridinyl, 4-pyridinyl,

2- hydr oxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl, 2-furyl, 3-furyl, 1-

met hyl - 2- pyrryl; 1-brono-2-nethyl propyl, dichloronethyl, pentafluoroethyl,
3,5-bis[trifluoronethyl]phenyl, 2,6 3,5 6-tetrafl uoro-p-tolyl,

2, 3-di chl orophenyl, 3, 4-dichl orophenyl or 2,4- bis[trifluoronethyl] phe
nyl. RL, R2 and R3, orYl, Y2 and Y3, or Z1, Z2 and Z3 independently of one
another are in particular branched C3-d oal kyl; C3-d oal kyl interrupted by
oxygen; C3-Cecycl oal kyl unsubstituted or- substituted by 1, 2, 3 or 4

C -C4al kyl; (C3-C6cycl oal kyl )-C1-d oal kyl unsubstituted or substituted by
1, 2 or 3 Cl-CGAalkyl; CHz CHz CHz a/CHs CHz CHz CHz CHz CHz CHz WD
2004/ 072168 PCT/ EP20G% 050095 -8- CHa CH CHz ,  CF_ phenyl
unsubstituted or stNtuted by 1, 2 or 3 Cl-C4al kyl;

phenyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C4-Cqalkyl,
C1-Csalkoxy, C-Cqalkylamino, di(C4-Csalkyl)amino, hydroxy and nitro;
phenyl-C-Cysalkyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C;-Calkyl,
Cs-Cscycloalkyl, phenyl, C;-Cialkoxy and hydroxy;

phenylethenyl unsubstituted or substituted by 1, 2 or 3 C4+-Caalkyi;
biphenyl-(C-C1ealkyl) unsubstituted or substituted by 1, 2 or 3 Cy-Caalkyl;

naphthyl unsubstituted or substituted by 1, 2 or 3 C;-Caalkyl;

naphthyl-C-Cyealkyl unsubstituted or substituted by 1, 2 or 3 C;-Cyalkyl;
naphthoxymethyl unsubstituted or substituted by 1, 2 or 3 C;-Caalkyl;

biphenylenyl, flourenyl, anthryl;

3-pyridinyl, 4-pyridinyl, 2-hydroxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl, 2-furyl, 3-furyl, 1-
methyl-2-pyrryl;

1-bromo-2-methylpropyl, dichloromethyl, pentafluoroethyl, 3,5-bisftrifluoromethyllphenyl,
2,3,5,6-tetrafluoro-p-tolyl, 2,3-dichlorophenyl, 3,4-dichlorophenyi or 2,4-
bis[trifluoromethyl]phenyl. ‘

Rs, R and R, or Y, Yz and Ys, or Z4, Z» and Z, independently of one another are in
particular

branched Cs-Cypalkyl;

Cs-Cioalkyl interrupted by oxygen;

C5-Cscycloalkyl unsubstituted or substituted by 1, 2, 3 or 4 C1-Caalkyl;
(Cs-Cqcycloalkyl)-Cy-Cqoalkyl unsubstituted or substituted by 1, 2 or 3 C+-Cyalkyl;

~AGE



phenyl - d - oal kyl unsubstituted or substituted by 1, 2 or 3 radicals
sel ected from Cl- C4al kyl and Cl- C4al koxy; bi phenyl - (C1-C oal kyl);
napht hyl -v@b-2@4ombiegl ; or td(Cl-C4al kyl)silyl (C, -Csal kylCx/ereooanplogs of
conpounds of the formula (1) are: 1,3,5-tris[cydohexyl carbo
nyl am no] benzene, 1, 3,5-tris[2,2-dinethyl propionyl am no] benzene,
1, 3,5-tris[4-nethyl benzoyl am no] benzene, 1,3,5-tris[3,4-d
i met hyl benzoyl am no] be nzene, 1,3,5-tris[3,5-d inethyl benzoyl am
i no] benzene, 1, 3,5-tris[cyclopentanecarbonyl am no] benzene,
1, 3,5-tris[1l- adamant anecar bonyl am no] benzene,
1,3,5-tris[2-nethyl propi onyl am no] benzene, | ,3,5-tris[3,3-d
i met hyl but yryl am no] benze ne, 1,3,5-tris[2-ethylbutyrylam no]benzene,
3,5-tris[2,2-d i mehyl butyryl am no] benze ne,
3,5-tris[2-cycl ohexyl -acetyl am no] benzene,
, 3, 5-tris[3-cycl ohexyl - propi onyl am no}sbenzene,
, 3, 5-tris[4-cyc[ohexyl -butyrylamino] benzene, |
, 3,5-tris[5-cycl ohexyl -val eroyl am no] be nzene,
1-isobutyryl am no- 3, 3-°bi s[ p ival oyl am no] benzene, 2, 2-di net hyl
but yryl am no- 3, 5- bps] pival oyl am no] benzene, 3, 3- dlnethyl
butyrylanino-3,5-ois Al oyl ami no] benzene, | , 3-bis[isobutyryl am

i i| n zefE 1, 3- bi s[i sobutyryl ani no]-5-(2, 2-d
nethyl but yryl ) angndbenzene, VO 2004/ 072168 PCT/ EP2004/ 050095 -9
1, 3- bi s[ sobut yryl antgef™- 5- (3, 3-di net hyl - but yryl ) am nobenzene,

1
1

phenyl unsubstituted or substituted by 1, 2 or 3 C4-Caalkyl;

phenyl-C4-Cipalkyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C;-C,alkyl
and C4-Csalkoxy,;

biphenyl-(C1-C1oalkyl);

naphthyl-C+-Csoalkyl; or

1ri{C4-Calkyl)silyl(C1-Csalkyl).

Examples of compounds of the formula (1) are:
1,3,5-tris[cyclohexylcarbonylamino]benzene,
1,3,5-tris[2,2-dimethylpropionylamino]benzene,
1,3,5-tris[4-methylbenzoylamino]benzene,
1,3,5-tris[3,4-dimethylbenzoylamino]benzene,
1,3,5-tris[3,5-dimethylbenzoylamino]benzene,
1,3,5-tris[cyclopentanecarbonylaminolbenzene,
1,3,5-tris[1-adamantanecarbonylamino]benzene,
1,3,5-tris[2-methylpropionylamino]benzene,
1,3,5-tris|3,3-dimethylbutyrylamino]benzene,
1,3,5-tris[2-ethylbutyrylamino]benzene,
1,3,5-tris[2,2-dimethylbutyrylamino]benzene,
1,3,5-tris[2-cyclohexyl-acetylamino]benzene,
1,3,5-tris[3-cyclohexyl-propionylamino]benzene,
1,3,5-tris[4-cyclohexyl-butyrylamino]benzene,
1,3,5-tris[5-cyclohexyl-valeroylamino]benzene,
1-isobutyrylamino-3,5-bisfpivaloylamino]benzene,
2,2-dimethylbutyrylamino-3,5-bis[pivaloylamino]benzene,
3,3-dimethylbutyrylamino-3,5-bis[pivaloylamino]benzene,
1,3-bis[isobutyrylamino]-5-pivaloylaminobenzene,
1,3-bis[isobutyrylamino]-5-(2,2-dimethyl-butyryl)aminobenzene,



1, 3-bi s[ 2, 2-di net hyl butyryl am no] 5- pi val oyl am nobenzene, |
, 3-bi s[ 2, 2-di net hyl butyryl am no]-5-i sobutyryl am i nobenzene,
1, 3- bi s[ 2v@-2deamettegl but yryl am no] - 5- (3, 3-di et hyl but yr pCr/azmounsivenzene,
1, 3- bi s[ 3, 3-di net hyl but yryl am i no] - 5- pi val oyl am no- benzene, |
, 3-bi s[ 3, 3-di net hyl butyryl am no] -5-i sobutyryl -am no benzene,
1, 3-bi s[ 3, 3-di net hyl but yryl am no) - 5- ( 2, 2- di net hyl - but yryl am no) am nobenzene
, and 1,3,5-tris[3-(trinethylsilyl)propionylam no]benzene. Further
exanpl es of compounds of the fornmula (1) are:
1, 3,5-tris[2,2-di met hyl val er oyl am no] benzene,
1,3,5-tris[3,3-dinethyl val eroyl am no] benzene, 1,3,5-tris[2,4-di
met hyl val er oyl am no] benzene, | ,3,5-tris[4,4-di nethylval eroyl am no]
benzene, 1,3,5-tris[4-nethylval eroyl am no] benzene, 1
,3,5-tris[2-methyl butyryla m no] benzene,
1,3,5-tris[2-nethyl val er oyl am no] benzenre;

, 3,5-tris[3- nethylvaleroylanino] benzene,

,5-tris[2,2, 3, t ane ar bonyl am no] benzene,
5-tris[cyclo gb'#s*uéycr:yg{%mm‘é 4 %ng e eizege 5-tris[3-cycl opentyl

r opi onyl ami no] b&? mmmewgm@mg QVWH?%% 1 - acet yl ami no] benzene,
5-tris[4-t - bty raiAmnct e ERHBEPEReM¥o] benzene,
5-tris[2- (t - bbiBamethduyviamiol-frsPidephybpy)-aminobenzene,
, 5-tris[ 3-(t- bibigdcdmefyyiyyiviemnipd-gpivaloyknjrobamzeone,
5-tri s[ 4- (t - bawigeagmedytuyryphiedys-issbaisenidbsmesne,
, 5-tri s[ 5-t - byus-esfs-drathabugikaint)-belRBEe G rylamhoyamiwbebretel 4n8 [ CyCOpr opanecar bo
am no] benzengs sisp-@manylsiyhdoidnyABhdighe¢c| opr opane- 1- car bo nyl am no]
zene, 1,3,5-tris[3-noradanmantane-1-carbonyl am no]benzene,

,3,5-tris[bi phePL)(tLe-r é(érﬁgﬁeggf)é!m%mngs()& tpeef%ﬁp(% are:
1,3,5-tris[2,2-dimethylvaleroylamino]benzene,
1,3,5-ris[3,3-dimethylvaleroylamino}benzene,
1,3,5-tris[2,4-dimethylvaleroylamino]benzene,
1,3,5-tris[4,4-dimethylvaleroylamino]benzene,
1,3,5-tris[4-methylvaleroylaminolbenzene,
1,3,5-tris[2-methylbutyrylaminolbenzene,
1,3,5-tris[2-methylvaleroylamino]benzene,
1,3,5-tris[3-methylvaleroylamino]benzene,
1,3,5-ris[2,2,3,3-tetramethyl-cyclopropanecarbonylamino]benzene,
1,3,5-tris[cyclopentylacetylaminalbenzene,
1,3,5-tris[3-cyclopentylpropionylamino]benzene,
1,3,5-tris[2-norbornyl-acetylamino]benzene,
1,3,5-tris[4-t-butylcyclohexane-1-carbonylamino]benzene,
1,3,5-tris[2-(t-butoxy)-acetylamino]lbenzene,
1,3,5-tris[3-(t-butoxy)-propionylamino]benzene,
1,3,5-tris[4-(t-butoxy)-butyrylaminolbenzene,
1,3,5-tris[5-t-butoxy-valeroylaminolbenzene,
1,3,5-tris[cyclopropanecarbonylaminc]benzene,
1,3,5-tris[2-methylcyclopropane-1-carbonylamino]benzene,
1,3,5-ris[3-noradamantane-1-carbonylamino]benzene,
1,3,5-ris[biphenyl-4-acetylamino]benzene,
1,3,5-tris[2-naphthyl-acetylaminojbenzene,
1,3,5-tris[3-methylphenyl-acetylaminojbenzene,
1,3,5-tris[(3,4-dimethoxyphenyl)-acetylaminojbenzene,



| ,3,5-tris[2-naphthyl-acetylam no] benzene, 1,3,5-tris[3-nethyl

phenyl - acet yl am no] benzene, 1, 3,5-tris[(3,4-di nmethoxyphenyl)-acetyl am no]
benzene, W02800421(382168 PCT/ EP2004/ 050095 - 10 PCT/EP2004/050095
1,3,5-tris[(3-trimethylsilyl-propionylam no] benzene, and
1,3,5-tris[(4-trimethylsilyl-butyryl am no] benzene. Exanples of conpounds
of the formula (11) are:

N-t - butyl -3, 5-bi s-(3-net hyl but yryl am no) - benzani de,

N-t - butyl -3, 5-bi s-(pi val oyl am no) - benzam de,

N-t-octyl -3, 5-bis-(pival oyl am no) - benzam de,

N- (1, 1-di net hyl - propyl ) - 3, 5- bi s- (pi val oyl am no) - benzam de,
N-(t-octyl)-3,5-bis-(isobutyrylam no)-benzam de,

N-(t-butyl)-3, 5-bis-(pival oyl am no)-benzam de, N-(2,

3-di net hyl - cycl ohexyl ) -3, 5- bi s- (pi val oyl am no) - benzam de, N-t-butyl-3,5-b
i s-(cycl opent anecar bonyl am no) - benzam d®; N-(3-net hyl

butyl)-3, 5-bi s- (3-net hyl butyryl am no) - benzam de, N-(3-net hyl

butyl) -3, 5-bi s-(piyval oyl am no) - benzam de N ( 3- et hyl

butyl ) -3, 5- bi s- (ﬁé-’ér{r*\%?[‘%"g@ﬁfp%{%’ VP am norbenzam de, N (3-met hyl butyl)

3, 5-bi s-(cycl opeh?’%iﬂsé%%/i'P‘%'B’ﬁ&'}"rbéﬁ?%%')°]-bﬁ'é Zam de,

N- ( 3- et hyl but yl ) - 3, 5- bi s- (cydohexanecar bo nyl am no) - benzam de,

N-cycl opent yl - 3, 5- bi s- (3- et hyl but yryl am no) - benzam de,

Ncycl opent yl 3, 5- Biasrigs i coredoagd chthe feroyla ez am de,

N-cycl opent yl - 3, S+tuiyss:5(b-(Fmdifivlypenineneoydmiiel N0} benzam de,

N- cycl opent yl - 3, bt+talyssslayskiopent)daegadbony| am no) - benzam de,

N-cycl opent yl 3, SybicgristiglvabmmpsiBs&adte, nyl am no} benzam de,

N- cycl ohexyl - 3, SN_p,,1Ld§ﬁeﬁ]§_b,gpﬁy,§_§)g{gi;3(g§a)(,§,%ki,@_ RQhadenzam de, N-cyclohexyl-3,5-b

is-(p ival oyl am IQ—R))&)B—%B-%Q—(EOQJ@WHM }g%%lmﬁ ,exyl -3,5-b is-(4-nmethyl pe ntanoyl am
: no) - benzam " N-(t-butyl)-3,5-bis-~(pivaloylamino)-benzamide,

N-(2,3-dimethyl-cyclohexyl)-3,5-bis-(pivaloylamino)-benzamide,
N-t-butyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(pivaloylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(4-methylpentanoylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(cyclohexanecarbonylamino)-benzamide,
N-cyclopentyl-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-cyclopentyl-3,5-bis-(pivaloylamino)-benzamide,
N-cyclopentyl-3,5-bis-(4-methylpentanoylamino)-benzamide,
N-cyclopentyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-cyclopentyl-3,5-bis-(cyclohexanecarbonylamino)-benzamide,
N-cyclohexyl-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-cyclohexyl-3,5-bis-(pivaloylamino)-benzamide,
N-cyclohexyl-3,5-bis-(4-methylpentanoylamino)-benzamide,
N-cyclohexyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-cyclohexyl-3,5-bis-(cyclohexanecarbonylamino)-benzamide,
N-isopropyl-3,5-bis-(pivaloylamino)-benzamide,
N-isopropyl-3,5-bis-(isobutyrylamino)-benzamide,
N-t-butyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide, and
N-t-octyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide.

Examples of compounds of the formula (l1l) are:



N-cycl ohexyl - 3, 5- bi s- (cycl opent anecar bo nyl am no) - benzam de,

Ncycl ohexyl - 3, 5- bi s- (cycl ohexanecar bonyl am no} benzam de,

N-i sopr opyb-2804507bi6s- ( pi val oyl am no) - benzam de, PCT/EP2004/050095
N-i sopropyl -3, 5-bi s- (i sobut yryl am no) - benzam de, ,

N-t-butyl -3, 5-his-(2,2-di net hyl butyryl am no) - benzam de, and
N-t-octyl-3,5-bis-(2,2-di nethyl butyrylam no)-benzam de. Exanpl es of
conpounds of the formula (I111) are: WD 2004/072168 PCT/ EP2004/ 050095 -11
5- pi val oyl am no-i sophthalic acid N, N -di-t-butyl di am de,

5- pi val oyl am no-i sophthalic acid N, N -di-toctyl di am de,

5-(2, 2-di net hyl butyryl am no) -i sophthalic acid N, N -di-t-butyl di am de,
5- (2, 2-di met hyl but yryl am no) -i sophthalic acid N, N -di-t-octyl di am de,

5- (3-net hyl butyryl am no) -i sophthalic acid N, N -di-cycl ohexyl di am de,

5- (pi val oyl am no) -i sophthalic acid N, N -di-cycl ohexyl di am de,

5- (cycl opent anecar bonyl am no) -i sopht halite acid N, N -di - cycl ohexyl di am de,
5- (cycl ohexyl car bonyl am no) -i sophthalic acid N, N -di-cycl ohexyl di am de,
i (Cyg: gp(egt ﬁg?ﬁ?élvggﬁ llnag}) ih(aac%ﬂmld& !Laéyldlaml eCI d

5,(cyclohexanec ¥®6 ”Qﬁfﬁ% "?%88ﬁ&%3¥@8”%%|d

N, N - bi s- ( 2- met h@,@éﬁuﬁ@t%@tg{%ﬁ)@}@{;ﬁtfﬁl@ acid N,N'-di-t-butyldiamide,

5- ((1- et hyl cycl d@édabayaninpHoanthrisegd N.N difaeiremide acid N, N - bi s- ( 2-

met hyl cycl ohexy!| §-@imatitdigrylargirpiiisophthalic acid N,N-dicyclohexyldiamide,

5- ((2- not hyl cycl| shexsaaopsdpbimyd ariarNreyedhegittideal i ¢ acid N, N -bi s-(2-

met hyl cycl ohexyl aQ}c@ﬁ&tﬁlﬁcarb@@ﬁﬁﬁ@ismhaﬁl&cﬂNi\ll-l'l'l tyvaekxypieddeer red enmbodi nent R1,

R2 and R3 or Yl5 c%ghmmx;amlr@f lso&wthah%gmmql-dz:ycloh@;l@anﬁdg de pen dent | y of one
anot her 1-net hy l {cﬁ%éentar%ca%rty ¥ |'|09 rsgbptyzlhc aan}N Wel‘;IJ’ty JnQII; QRMILexyl)éleﬁr dte but y l

EIL. g?f’]g?/lpll?(l')lt)zl 2 c¥cFolt’| ne r <¥1 I mll)lson%afi%mp |s’(2- th cygéh%sf Eiéfg {)Bfglpyl
2,2,3 3 tetr arret% ﬁ’&%}‘&'f%““r%a”“%/ ST SENE ‘1y*’°'“” <§’ng23 entyl methyl, 2-
cycl opent yl et hyl “%V@FHﬁ@%VP“GEVbIOhexyInethyl 2- cyclohexylethyl
4-tert - but y| cycl 6chyclelﬁxanecarbonyl)amlno) isophthalic acid N, N’ -bis-(2

methylcyclohexyl)diamide.

According to a further preferred embodiment Ry, Rz and Rs, or Y4, Yz and Y3, or Z1, Z; and Z;
are independently of one another

1-methylethyl, 2-methylpropyl, 1-methylpropyl, tert-butyl, 1-methylbutyl, 2-methyibutyl, 3-
methylbutyl, 1,1-dimethylpropyt, 1-ethylpropyl, tert-butylmethyl, cyclopropyl, 3-
methylcyclopropyl, 2,2,3,3-tetramethylcyclopropyl, cyclopentyl, cyclopentylmethyl, 2-
cyclopentylethyl, cyclohexyl, cyclohexylmethyl, 2-cyclohexylethyl, 4-tert-butylcyclohexyl, (4-
methylcyclohexyl)methyl,

CHz—
ED/ s s CH;— ,

o-cyclohexylbenzyl, 3-methylbenzyl, 3,4-dimethoxybenzyl, 4-biphenylmethyl, 2-
naphthylmethyl, m-tolyl, m-methoxyphenyl, p-tolyl, 4-ethylphenyl, 4-isopropylphenyl, 4-tert-
butylphenyl, 2,3-dimethylphenyl, 2,6-dimethylphenyl, 2,4-dimethylphenyl, 3,4-dimethylphenyl,
3,5-dimethylphenyl, 3,5-di-tert-butylphenyl, 2,4,6-trimethylphenyl or 3,5-di-tert-butyl-4-
hydroxyphenyl.



nmeett hy~l cycl ohexyl )nmethyl, CHZ cHz cH, CHz CHz CHz CHz

a- cycl ohexyl benzyl , 3-net hyl benzyl, 3, 4-di net hoxybenzyl, 4-biphenyl nethyl,
2- napht hwormadnrbiesm t ol yl , m nmet hoxyphenyl, p-tolyl, 4petrhpb@aonobs

4-i sopropyl phenyl, 4-tert- butyl phenyl, 2,3-dinmethyl phenyl,

2, 6-di net hyl phenyl, 2, 4-di net hyl phenyl, 3, 4-di net hyl phenyl ,

3, 5-di net hyl phenyl, 3,5-di-tort-butyl phenyl, 2,4,6-trinmethyl phenyl or
3,5-di-tert-butyl-4- hydroxyphenyl. WD 2004/072168 PCT/ EP2004/ 050095 -12
The radicals Rl, R2 and R3, or Y1, Ya and Y3, or Zl1, Za and Z3 are
preferably identical. Particularly preferred enbodi nents of the present
invention are listed below. A conposition wherein R, R2 and R3, or Y1, Yz
and Y3, or Z,, Zz and Z3 independently of one another are branched
C3-C, oal kyl ; or Ca-Cscydoal kyl unsubstituted or substituted by 1, 2, 3 or
4 Cl-C4al kyl. A conposition wherein R, R2 and R3, or Y1, Yz and Y3, or

Z1, Zi and Z, independently of one anokher are branched C3-d oal kyl. A
conposition wherein R,, R2 and R3, or Y and Ya, or Z, |ndependently of one
another are iso pro se yl u h tyl,
1- et hyI pent yI erag?e%{| Rf ;»eanqur or%( Ygfn % hiﬁnx&sarepeeragy %entl qrret hy| pr opyI
1,1- dlnethylbuty , 1,1- dinethyl hex 1-et hyl prop 1- propyl butyl,

1- et hyl et henyl , Pﬁ@%%¥ﬂﬁﬁw%mﬁﬁ%ﬁ§ﬂﬁﬁeWT”“W%TW?WE' %ﬁ?@nyl, cycl opentyl or
cycl ohexyl. A con'pd’sqomoawn wheesini. Rz APRs, @Y+ Bandiadr 2.3 Inpddderrndetit | y of one
anot her are i sSopr opyfone a®®g ab trianched Ci-@atiyl:lott-Eleyclodlkyllunglbstitetedoy | pr opyl ,

1, 2-di met hyl propyl, sds@utdivpebBytqzapy., tert- octyl, cyclopentyl,

cycl ohexyl, 2-net hy|%ﬁéo§%ﬁ%% oin RZ R3MEIRJTE VDY 2hNG o @Xabh Z, bieper@bét) Ohexy| et hyl
or 1- adanantyl gpg%hggggmmﬁgge@gm%he radicals Rl, Rz and R3, or Y1,

Y3 and Ya, or Z1, Z3A %onsnén wherem% HR anE Ras, or§(>Iand Y3, or Z; independently of one

another are isopropyl, sec-butyl, tert-butyl, 1-methylbutyl, 1-methylpentyl, 1-
ethylpentyl, 1,1-dimethylpropyl, 2,2-dimethylpropyi, 1,1-dimethylbutyl, 1,1-
dimethylhexyl, 1-ethylpropyl, 1-propylbutyl, 1-methylethenyl, 1-methyi-2-propenyl, 1-
methyl-2-butenyl, cyclopentyl or cyclohexyl.

+ A composition wherein Yz, or Z; and Z; independently of one another are isopropyl,
sec-butyl, tert-butyl, 1,4-dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, tert-
octyl, cyclopentyl, cyclohexyl, 2-methylcyclohexyl, 2 3-d|methylcyclohexyl 1-
cyclohexylethyl or 1-adamantyl.

e A composition wherein the radicals Ry, R; and R, or Yy, Yz and Y3, or Z5, Zy and Z;
are tert-butyl.

Preferred examples of compounds of the formula (1) are:

CH HC /CH3
3N CI:H (':H
2
2Oy -H /g\ _H
0™\ 4 0N
/©\ | /Cj\
H _H
woe, N N oy “E/H CH
)
U\ C C CH HC s P
JCH ™o 0" 7Ngg ° >cH—H2c/c*o 0% ~chy—ch
H,C ~cH, HC Nt



Preferred exanples of conpounds of the fornmula (1) are: H3CQ -CH H3C, CH
CH3 CHI ccHL OYCONHOCNHHN NHH HHCI NNCH 3 NCH Cep O
Q\ CH - CHwb2audh7tis€ CEO O C CHz CH H3C - CH3 H3c \ CH3 WOr20kpL@4DI®8s
PCT/ EP2004/ 050095 -13- i~~H3 THP ¢ (CH)' CHCHs O-CNHOGC-N~Fi H | N
NHH \' I ,H HCHCHIJC' OO CHCH CH 1 OO0OQCCH) UMB CH3 3 3 H3
CHz C(CH, ), HCGCGGCGCH1 3 CHz 6¢cO0OINHA .. .H O H H, H T QG QCH3 11N
N HCHCGCOO CGCH CH3 (H3C)3CHzC~ '-0 O C~CHz C(CHs)3 CA CH3
-13 -
7
H, G(CH,),
GH-CH, (|: ’
oS! e
A A
H,C-H,C—HC™ o 07~ CH—CHz—CH, HOLC™ g o//c\c o
CH, CH, (Cri)
il
CH, C(CH,),
Hac—?—CHa éH
G _H A
© N? or 0™
C|:i\l}l ﬁ‘/lgHs Hy- i ~H
H,C-H c—é/s ~o o’/C\cI:——CH—CH c':\ ,c':\
T L dny P Eoe-ReT O 07 TCHGEH,)

A particular preferred example of a compound of the formula (1) is
C(CH,),

-

H\N/©\rf/H

|
_Cx _C
AN
0 07 “g(cHy,

Cc. .H
- N/

(H,C),C

The compositions according to the present invention have for example excellent
crystallizability, high transmittance, high clarity, low haze and / or improved thermal stability,

A preferred composition of the present invention is characterized by a haze value which is
smaller than 62 %; the haze value being measured at a plate of 1.0 — 1.2 mm thickness, in
particular 1.1 — 1.2 mm thickness.



A particular preferred exanple of a conmpound of the forrmula (I) is (CH3)3
"-U, NHIN\ I NHI I (H3C 3C C# O-CNC(CH3)a The conpositions according
to the prweends/i7mmgnt i on have for exanpl e excellent crpstrapkeoaabiobsty,
high transmttance, high clarity, |ow haze and / or inproved therma
stability, A preferred conposition of the present invention is
characterized by a haze value which is smaller than 62 % the haze val ue
bei ng neasured at a plate of 1.0 - 1.2 mmthickness, in particular 1.1
-1.2 mm thickness. WO 2004/072168 PCT/ EP2004/ 050095 -14 The haze is

determ ned according to ASTM D 1003. Haze is defined as that percentage
transmtted |light which in passing through a specinen (plate) deviates from
the incident beamby nore than 2.5 on the average. Clarity is evaluated in
the angle range smaller than 2.5. The specinen shall have substantially

pl ane-paral |l el surfaces free of dust, grease, scratches, and bl em shes,
and it shall be free of distinct interngl voids and particles. A
conposition which is characterized by a haze of 2 to 62 in particular 2 to
50 % is preferred. A conposition which is characterized by a haze of 2 to
40 % in particul ar S urt her anpl es of haze
are 2 to 55 % 2" *teaazeﬁd@}e’m'ze"tawﬂ@*%/“s@D1%’3ztﬁzefﬁde'li‘e‘{38§‘§§e’%%“>(‘agrzmt 030 % 2to
25 % 2 to 20% 2ff&t"6“'ff5"9%wh'2‘ ip Rissrethwghsswm@@'%? degatgsornhe '%'de% to 45 % 5 to
40 % 5 to 35 9 beam by mppreg(ipn g of thpavpmgeofiarity isteyplugted infhe andlq rgnoq Sratigthay o 10 o 7
to 55 % 7 to 509%° The specine sifpfj haye spigstantigly) plgde-pafalipl gurid@sfree PF desh o888, 7t o0 25% 7 to
20% 7 to 15 % deratoBes HOMlenisesta0d ibsbAlihe B oftdistinG GrternSigvoidk Bndtpertbis8s

10t 040% 10t 035% 10t 030% 10t 025% 10t 020%andl Oto 15% in particular 10 to

40 % or 13 to 40a%mpbKeHWle:s critbcidie nyehil Beld & Wnbyi®s 2 beonponent a)) are:
1. Polyners of nggggheflns and diolefins, for exanple polypropyl ene,
pol yi sobut yl ene, po-

A composition which is characterized by a haze of 2 to 40 %, in particular 5 to 15 %, is of
further interest.

Examples of haze are 2 to 55 %, 210 50 %, 210 45 %, 2t0 40 %, 210 35 %, 21030 %, 2to
25 %, 21020 %, 2 to 15 %, 2 to 10 %, 5t0 55 %, 5 to 50 %, 5 10 45 %, 5 to 40 %, 5to 35 %,
5t030%,51025%, 51020 %, 5t0 15 %, 5t0 10 %, 7 t0 55 %, 7t0 50 %, 7t0 45 %, 7 to
40 %, 71035 %, 710 30 %, 7 t0 25 %, 7 t0 20 %, 7 to 15 %, 7 to 10 %, 10 to 55 %, 10 to 50
%, 10 to 45 %, 10 to 40 %, 10 to 35 %, 10 to 30 %, 10 to 25 %, 10 to 20 % and 10 to 15 %,
in particular 10 to 40 % or 13 to 40 %.

Examples of the synthetic polymer (component a)) are:

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,
as well as polymers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene
{which optionally can be crosslinked), for example high density polyethylene (HDPE), high
density and high molecular weight polyethylene (HDPE-HMW), high density and ulirahigh
molecular weight polyethylene (HDPE-UHMW), medium density polyethylene (MDPE), low
density polyethylene (LDPE), linear low density polyethylene (LLDPE), (VLDPE) and
(ULDPE).

Polyolefins, i.e. the polymers of monoolefins exemplified in the preceding paragraph, prefe-
rably polyethylene and polypropylene, can be prepared by different, and especially by the
following, methods:



| ybut - 1- ene, pol y-4-nethyl pent-I|-ene, polyvinylcycl ohexane, polyisoprene or
pol ybut adi ene, as well as polyners of cycloolefins, for instance of

cycl opentwoaoewo7emsbor nene, pol yet hyl ene (whi ch opti onaClrgEpe@a/obmos
crosslinked), for exanple high density polyethylene (HDPE), high density
and hi gh nol ecul ar wei ght pol yet hyl ene (HDPE-HWN, high density and

ul trahigh nol ecul ar wei ght pol yet hyl ene (HDPE- UHMWA, nedi um density

pol yet hyl ene (MDPE), |low density polyethylene (LDPE), |inear |ow density
pol yet hyl ene (LLDPE), (VLDPE) and (ULDPE). Polyolefins, i.e. the polyners
of nonool efins exenplified in the precedi ng paragraph, prefe- rably

pol yet hyl ene and pol ypropyl ene, can be prepared by different, and
especially by the follow ng, nmethods: WO 2004/072168 PCT/ EP2004/ 050095
-15 a) radical polynerisation (normally under high pressure and at el evated
tenperature). b) catalytic polynerisation using a catalyst that normally
contains one or nore than one netal oftsgroups |Vb, Vb, Vib or VIII of the
Periodi c Table. These netals usually have one or nore than one |igand,
t?/Ei ca: |y O)o(li/ des, halides, alcohol ates, est ers et hers, amnes, alkyls,

al kenyls and/or aryls that nmay be elther n- ccoordi d. These met al
conpl exes nay be {{a?“’ﬁ‘@"f"?‘e[ésé“%Q?rf’??"éi‘"d?r h'ﬁ'bpdes%‘ﬁa ﬁeget" e temgeraq Ipically on
activated magnesium chloride, titanium(l1l) chloride, alumna or silicon
oxi de. These cat &l ys¥aytiqpaymearyentios ginglslcialwshthal ey gaiaies ‘i“?\°’t‘“ﬁ'éfhfjb’|’“§/rreri sation
medi um The cat al yst swetlotarulzdvbidedd dyil biifeRerioic/tabe. Trpse iptais piyply bAS¢ | sat i on or
further activators nay doeorelB&tgne ligaiydpiygaalyloyidesnmbieds, adoholples estane tteeks, hy dr i des,
metal al kyl halides, aaRdsadikyiabikatis DHbrdOS thXmall B dther -3 kapbrame@nasese sai d nmet al s
bei ng el enents of gr QUBScohAmes! hd RO led fofrPorGkedldl Quisiftel, Afbicsly od @bl €. The
activators may be mgcl:tltlaltleﬁ%a&lgﬂ}ﬁ%m n@@tlt!aryumYM)rc%ngel;lglmggr sﬁ&t‘n gfde Qer am ne

or silyl ether gr oups, d Phillips,
St andar d Ol Indi an&’ talzts ma be sgl b% n olu nﬁy rls |on tﬁ/ um %e%ﬁ?ﬁq g&é’ene or p

single site catalyst ganb y“‘e?‘ v 'W% g'ge"ﬁﬁm”t%f@“h SFe mayrfe 8% oned under
1), for exanpl e m xt GPedy eate Y- yRRGIeE metE\aky PF"deEBFtﬁlIalgy({)%(ﬁf S\ B,
pol ypropyl ene wi t h peljoatnppysasimetals peing elenetis! wouppy lppfiederyc and

Table. The activators may be modified conveniently with further ester, ether, amine
or silyl ether groups. These catalyst systems are usually termed Phillips, Standard
Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts
(SSC).

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylenefisobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, ethylene/vinylcyclohexane copolymers, ethylene/cycloolefin copolymers (e.g.
ethylene/norbornene like COC), ethylene/1-olefins copolymers, where the 1-olefin is gene-
rated in-situ; propylene/butadiene copolymers, isobutylenefisoprene copolymers, ethylene/vi-
nyleyclohexene copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate
copolymers, ethylene/vinyl acetate copolymers or ethylene/acrylic acid copolymers and their
salts (flonomers) as well as terpolymers of ethylene with propylene and a diene such as
hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of such copolymers



m xtures of different types of polyethylene (for exanple LIPE HDPE). 3.
Copol ynmers of nonool efins and diolefins with each other or with other vinyl
nonomer s,wof2o4/@xsspl e et hyl ene/ propyl ene copol yners, | Pozapr2é0awsaensi ty
pol yet hyl ene (LLDPE) and m xtures thereof with | ow density pol yet hyl ene
(LOPE), propyl ene/but-1-ene copolyners, propylenelisobutylene copolyners,
et hyl ene/ but - 1- ene copol yners, ethyl ene/ hexene copo- |yners,

et hyl ene/ met hyl pent ene copol yners, ethyl ene/ hept ene copol yners,

et hyl ene/ octene copol yners, ethyl enel vinyl cycl ohexane copol yners,

et hyl ene/ cycl ool efin copolyners (e.g. ethyl ene/norbonene |ike COC),

et hyl ene/ 1-ol efi ns copol yners, where the 1-olefin is gene- rated in-situ;
propyl ene/ but adi ene copol yners, isobutyl ene/isoprene copol ymers,

et hyl ene/ vi - nyl cycl ohexene copol yners, ethylene/al kyl acryl ate copol yners,
et hyl ene/ al kyl nethacryl ate copolyners, ethylene/vinyl acetate copol yners
or ethylene/acrylic acid copolyners andétheir salts (iononers) as well as
terpolynmers of ethylene with propylene and a diene such as hexadi ene,

di cycl opent adi ene, or i dene- nor bar nen n ur ch copol yners
WO 2004/ 072168 V&t?flﬁﬁﬁ%yfl % ers m %onegi q)above %rc@am le po@p?o ine/&H’ p0| 5”5‘?’/8
nentioned in 1) 8’58(7%“”‘?"8‘?”"8?{% E@’th %‘F’)‘?’E}V ig% F|° f"%rf enethyelrl opyl ene

copol yners, LDPEFBICH] espymers ﬁFyAf*) HOBY 2% ﬁ‘b?“%ma(’ﬁ\?ﬂﬁa"dmﬂﬁgﬁ\] et hyl ene-
acrylic aci d Cc opleleprerpag mETRXE) copolymenPmA [riares iherqopyith pags PRSI A4t | ng or
random pol yal - kselvewes.car bon nonoxi de copol ynmers and m xtures thereof with
ot her polyners, for exanple polyam des. 4. Hydrocarbon resins (for exanple
Cs- C9) i ncl udi nga. hyydiagenatitdionaxshlel ©&t)iifaitdng thiteie@eatd mdd@cagns haek| er s) and

m xtures of pol yglhkykiRRRad Akdesst REMenctiaanal ymers and copol ymers from 1.)
- 4.) may have any stereostructure including syndi o- tactic, isotactic,

hem -i sotactic Ol %&o é% co &lﬁ‘l’egg ,F)’CK hXJJgJ %te%s@uc@e%gud‘ng Ldtded. 5.
il ﬁm ? t ¢

Pol ystyrene, pol f Aromati c
hOITDpO| YIEr S andtzcdls%Tc eml-ls Cilctlcor ablc%i)rex a'kp rrersyareasx gu@e ITDI’]OITEI‘S i nel udi ng

styrene, a- nethylstyrene aII i somers of V|nyI oluene especi al ly
p-vi nyl t ol uene, 3Rl Svesprmeaty - mshyishErnpyPelyEetpYsEne) pr opyl st yrene, vi nyl
bi phenyl, vinyl naphthal ene, and vinyl anthracene, and m xtures thereof.
Honmopol ymer s ands.copeicywnepdymann yndlaepelgnegs vigriverd frem giasdromatistmenamens indddingli ng
styrene, o-methylstyrene, all isomers of vinyl toluene, especially p-vinyltoluene, all isomers of
ethyl styrene, propyl styrene, vinyl biphenyl, vinyl naphthalene, and vinyl anthracene, and
mixtures thereof. Homopolymers and copolymers may have any stereostructure including
syndiotactic, isotactic, hemi-isotactic or atactic. Stereoblock polymers are also included.

6a. Copolymers including aforementioned viny! aromatic monomers and comonomers selec-
ted from ethylene, propylene, dienes, nitriles, acids, maleic anhydrides, maleimides, vinyl
acetate and vinyl chloride or acrylic derivatives and mixtures thereof, for example styrene/bu-
tadiene, styrene/acrylonitrile, styrene/ethylene (interpolymers), styrene/alkyl methacrylate,
styrene/butadiene/alkyl acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhy-
dride, styrene/acrylonitrile/methy! acrylate; mixtures of high impact strength of styrene copo-
lymers and another polymer, for example a polyacrylate, a diene polymer or an ethylene/pro-
pylene/diene terpolymer; and block copolymers of styrene such as styrene/butadiene/sty-
rene, styrenefisoprene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/propy-
lene/styrene.

6b. Hydrogenated aromatic polymers derived from hydrogenation of polymers mentioned
under 6.), especially including polycyclohexylethylene (PCHE) prepared by hydrogenating
atactic polystyrene, often referred to as polyvinylcyclohexane (PVCH).



syndi otactic, isotactic, hem -isotactic or atactic. Stereoblock polyners
are al so included. 6a. Copolyners including aforenentioned vinyl aromatic
nonomer s wodosimereener s sel ec- ted from et hyl ene, propylPemEP2aispH®SS
nitriles, acids, maleic anhydrides, maleimdes, vinyl acetate and vinyl
chloride or acrylic derivatives and m xtures thereof, for exanple
styrene/ bu- tadiene, styrene/acrylonitrile, styrene/ethylene
(interpolynmers), styrene/al kyl nethacrylate, styrene/butadiene/alkyl

acryl ate, styrene/butadi ene/al kyl nethacryl ate, styrenel nmal eic anhy- dride,
styrene/acrylonit(l e/ nethyl acrylate; m xtures of high inpact strength of
styrene copo- |yners and anot her polyner, for exanple a polyacrylate, a

di ene pol yner or an ethyl enel pro- pyl ene/diene terpolyner; and bl ock

copol ynmers of styrene such as styrene/ butadi ene/sty- rene,

styrene/i soprene/ styrene, styrene/ethyl ene/butyl ene/styrene or
styrene/ et hyl enel propy- | ene/styrene. 6bB- Hydrogenated aronatic pol yners
derived from hydrogenati on of polyners nentioned under 6.), especially

i ncl udi ng pol ycycl ohexyl et hyl ene (PCHE) prepared by hydrogenating atactic
pol ystyrene, often referred to as V|n | cycl ohexan %ﬁ

2004/ 072168 PCT/ EPIH6%FIst aesic P°EW e %P B%@?f&?“%"d’f ‘EVB‘ P ’B%l YITET S
derived from hydi8)ati on of polyners menti oned under 6a.). Honopol yners
and copol ynmers may have any stereostructure including syndiotactic, isotac-
tic, hem -i sot actidmopotymergdnd copehmers Btvr @@ sekstproteyngieding syafidtacil isge-i ncl uded. 7.
G aft copol yner sticolemivdotagfit or ata@itraere@lotkphipiesag: asaiodudels St yrene or

a-methyl styrene, for exanple styrene on pol ybutadi ene, styrene on

pol ybut adi ene- styreeecowymprgl,fm LRGLE RERAESE Yieh Lsosmerag brlonehpRRhY REr'S; styrene
and acr yl onitril S( n(p% S mﬁ & bXt gt renLe ‘3.) pogafag/g extp %lddolmédleﬁgcyyr ene,

acrylonitrile an ene and nal ei c
anhydr i de on f)nl be %ogdlmers styrene andyac aIon%lle (orn1D |tr|Ie on popl%gdlene s re anhydr i de or

mal ei m de on poIVHB?%GF@H@mw“ﬁﬁépgﬁ€"£ﬂﬁu ‘f%ﬁﬁ?ﬁ "%Wm d?ﬁalene
styrene and al ky®olvaaignepioeese. Geviqristerfat Fg)giganBsrids A Mt ‘X‘?l?&t’%y 1'% styrene and
acrylonitrile onﬁw$h9WeW@WﬁFG®VWé#§WGI%W@eﬁ@ﬁﬁﬂﬁvﬁ%?§fmﬁﬁvﬂ%ﬁén and
acrylonit(le on pbbuediedeyttyrene pryl satylendriopn ¢irylenedproRydne/dinne temelympisativese st yrene and
acrylonitril e onandagyoyilriabedolyaryiciadser ol meteryiies, sigengaldlecra®itigiox t ur es
t hereof w th t heasa@Ol3aRRS Spolyindd, 8vell Bxttures thereof with the copolymers listed under

6), for example the copolymer mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chloride, polyvinylidene chloride, polyviny! fluoride, polyvinylidene fluoride,
as well as copolymers thereof such as vinyl chlaride/vinylidene chloride, vinyl chioride/vinyl
acetate or vinylidene chloride/vinyl acetate copolymers.

9. Polymers derived from o,B-unsaturated acids and derivatives thereof such as polyacry-
lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacryloni-
triles, impact-modified with butyl acrylate.

10. Copolymers of the monomers mentioned under 9) with each other or with other unsatu-
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/atkyl acrylate
copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-
lonitrile/ alkyl methacrylate/butadiene terpolymers.



6), for exanple the copolynmer m xtures known as ABS, MBS, ASA or AES

pol ynmers. 8. Hal ogen-containing polynmers such as pol ychl oroprene,

chl ori natwag 2oaberes, chl orinated and brom nated copol ymrenr/Bpko04/050095

i sobutyl ene-i soprene (hal obutyl rubber), chlorinated or sulfo- chlorinated
pol yet hyl ene, copol yners of ethylene and chlorinated ethyl ene,

epi chl orohydrin hono- and copol yners, especially polynmers of

hal ogen- cont ai ni ng vi nyl conpounds, for exanple polyvinyl chloride,

pol yvi nyl i dene chl ori de, polyvinyl fluoride, polyvinylidene fluoride, as
wel | as copol yners thereof such as vinyl chloride/vinylidene chloride,

vinyl chloride/vinyl acetate or vinylidene chloride/vinyl acetate
copolynmers. 9. Polyners derived froma, (3-unsaturated aci ds and derivatives
t hereof such as polyacry- |ates and pol ynet hacryl ates; pol ynet hyl

met hacryl ates, pol yacryl am des and pol yacryloni- triles, inpact-nodified
with butyl acrylate. 10. Copol yners of-t®he nononers nentioned under 9) with
each other or with other unsatu- rated nononers, for exanple acrylonitrile/
but adi ene copol yners, acrylonitrile/alkyl acrylate copol yners,
acrylonltrlIe/alkoxyalkyl acr | ate or acrylonitri eIV|n¥ hal i de copol yners
or acry- IonltrlfedeFﬁfﬁwﬁHP 4P f%&%?%ﬁ%ﬁﬁpgﬁﬁ"?%?%8TVW§?ga“VD

2004/ 072168 PCT/ Epfend/ 050095 P°'WT8 aipohol, polyyiRyhaeptate. qelyiny &' ¢S 8 Bhsat ur at ed

al cohol s and ami Pﬁe@aterpolt\'hé maleard. pabeinyl Ruiveal pabelvigahthaipiedr Pelvalysmelaise:@df | f or
exanpl e pol yvi nyteliad tosylaapblymepolityaeafirsyrientioneein dtakove. pol yvi nyl stearate, pol yvi nyl
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or

pol yal Iyl nmel am fe HoddpolynWRlahd @folyl&t€bf byckeRBEH 31BRs oljaikfidie ycad, pdistmyrent i oned i n
1) above. 12. HopnRQkey Jggﬁr&)y@f@qm&‘gp}gﬂowm tﬁeregifWItﬁ:NQIL/dl e®ifiers such as

pol yal kyl ene glycols, polyethy- |ene oxide, polypropylene oxide or

COpOl yners t her e%f L htals sucg O%/ II d)gmet elt n@earné thos;li yogl%let}{ﬁegs%tvmcl$ coﬁtgiﬁh as

pol yoxynet hyl ene and "t hose yl ene oxi de
as a cononomer; PP a@%?ﬁ?%“ﬁ% "F gEBWéF"mﬁ e D ?mgﬁgmpmwemﬂ?%thanes
acryl ates or MBS sorMBPyphenyl ene oxi des and sulfldes and m xt ures of
pol yphenyl ene oxides with styrene polyners or polyanldes. 15.

Pol yur et hanes det4. \Pelgbhénylenenokideel andeyfiides; and mixirat o dolyplesnyjaet pridpssvith g est ers or
pol ybut adi - polymers or polyamides.

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi-
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as

precursors thereof.

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from
aminocarboxylic acids or the corresponding lactams, for example polyamide 4, polyamide 6,
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic polyamides
starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an ela-
stomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephthalamide or poly-
m-phenylene isophthalamide; and also block copolymers of the aforementioned polyamides
with polyolefins, olefin copolymers, ionomers or chemically bonded or grafted elastomers; or
with polyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene
glycol; as well as polyamides or copolyamides modified with EPDM or ABS; and polyamides
condensed during processing (RIM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydantoins
and polybenzimidazoles.



enes on the one hand and aliphatic or aromatic pol yi socyanates on the
other, as well as precursors thereof. 16. Pol yam des and copol yam des
derived fwormeiameses and di car boxylic acids and/ or fromcT@areevaos0bdXY!l i cC
acids or the corresponding | actans, for exanple polyam de 4, polyan de 6,
pol yam de 6/6, 6/10, 619, 6/12,4/6, 12112, pol yam de 11, polyam de 12,
aromati c polyam des starting from mxylene diam ne and adi pi c acid;

pol yam des prepared from hexanethyl enedi am ne and i sophthalic or/and
terephthalic acid and with or without an ela- stomer as nodifier, for
exanpl e poly-2,4,4,-trinmethyl hexanet hyl ene terephthal am de or poly-

m phenyl ene i sopht hal am de; and al so bl ock copol yners of the aforenentioned
pol yam des with polyolefins, olefin copolyners, iononers or chenmcally
bonded or grafted elastomers; or wth polyethers, e.g. with polyethyl ene
gl ycol, pol ypropyl ene glycol or polytetranethylene glycol; as well as

pol yam des or copol yam des nodified w tf%9-EPDM or ABS; and pol yam des
condensed during processing (R M pol yanm de systens). 17. Pol yureas,

pol yi m des, pol yam de-i m des, polyetherim ds, polyestorimds,

pol yhydant oi ns and pol ybenzi m dazol es, WD 2004/ 072168 PCT/ EP2004/ 050095
-19°18. Pol yest et Pe&ppedef FaiicyPeods 158%30F fids 3¢5 G HHAYEPBY € *5Rd/ or from
hydr oxycar boxyl i & tfgeprazondiss lagiies. P we BeYRHY NG U PR LY FIHP CER NI e

pol yet hyl ene t er tapi#ie lelt-bt-dmethreldygidherage terprbthalate: aqiyplkylepehpgphijelate (PAN) and

pol y- 1, 4- di met hy batyhywowelodnexriasn e wettasdptiichralaiteesster ddrived Frdoyyerpre-temaiptet hal at e ( PAN)
and pol yhydr oxypseRdaaimg siso pdigesis® hbdifieBrith payeibotepaivpet her esters derived from
hydr oxyl -term nated polyethers; and al so pol yesters nodified with

pol ycar bonat es 0fg MRRarmohdes aRALYSERI RosRates and pol yester carbonates.  20.
Pol yket ones. 21. Pol ysul fones, pol yether sul fones and pol yet her ket ones.
22. Crosslinked 900|P¥|m§trnses derived from al dehydes on the one hand and

phenol s, ureas and fel ani nes on the other hand, such as

phenol / f or mal dehyde resins, urea/formal dehyde re- sins and

nel ani nel f or mal d h;‘/’Eﬂ?”‘f"‘?@ipﬂ‘ﬁfhe’?ﬁff’"eﬁf'?PW@*“%K"&P"??on- drying al kyd resins.

22. Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and
melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde re-
sins and melaminefformaldehyde resins.

23. Drying and non-drying alkyd resins.

24. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and
also halogen-containing modifications thereof of low flammability.

25. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy acry-
lates, urethane acrylates or polyester acrylates.

26. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins, urea
resins, isocyanates, isocyanurates, polyisocyanates or epoxy resins.

27. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heteracyclic or aromatic
glycidyl compounds, e.g. products of diglycidyl ethers of bisphenol A and bisphenol F, which
are crosslinked with customary hardeners such as anhydrides or amines, with or without
accelerators.



24. Unsaturated pol yester resins derived from copol yesters of saturated and
unsaturated dicarboxylic acids with polyhydric al cohols and vinyl
conpoundsweerssli nki ng agents, and al so hal ogen- contairmpe@4mp@cat i ons
thereof of low flammability. 25. Crosslinkable acrylic resins derived from
substituted acrylates, for exanple epoxy acry- |ates, urethane acryl ates or
pol yester acrylates. 26. Al kyd resins, polyester resins and acrylate resins
crosslinked with nelam ne resins, urea resins, isocyanates, isocyanurates,
pol yi socyanates or epoxy resins. 27. Crosslinked epoxy resins derived from
al i phatic, cycloaliphatic, heterocyclic or aromatic glycidyl conpounds,
e.g. products of diglycidyl ethers of bisphenol A and bisphenol F, which
are crosslinked with customary hardeners such as anhydri des or am nes, with
or without accelerators. WD 2004/072168 PCT/ EP2004/ 050095 -20 28.

Cel l ul ose acetates, cellul ose propionates and cellul ose butyrates, or the
cellul ose ethers such as nethyl cellulwose; as well as rosins and their
derivatives. 29. Blends of the aforenentioned polyners (polyblonds), for
exanpl e PP/ EPDM _ Pal y- amj de/ EPDM or ABS. PVC/ EVA, PV \VC/ MBS,

PC/ ABS, PBTP/ ABS 3@%‘%&?@5‘% ‘ﬁﬁ‘i‘?’%\‘f&sfﬁgé?"”'ﬁ?@éédéers‘ﬂ T @E,&e o

POM t her mopl ast i HBEReMBEIMife? 18| X815 PUEE™StM acryl ate, POM MBS,

PPQO H PS, PPQO PA 6.6 and copol ynmers, PNHDPE, PNPP, PNPPQO, PBT/ PC/ ABS or
PBT/ PET/ PC. Met aP9 o¥esreaf $s| afppementisnee prymerpréppidiiendst éon exapelt JRIEFRY Bive and any

met al | ocene- cat aby®EPDASe dBS, CYPBYA IPEC/ARSE PEE/UBS |PSABS, A1RAP/A&RSh 7F/a%fe,
respectively, w bdireat rec/crd, va/aoyieds] RSM/Asr@opibis OPURLIIPC@ermbrstcapyi. y t he
present i nventi opoadiatOrdMmhiass Pr@ties, tHrerh eshil cabyrkenedidrs, PAIFe conpounds

of the formul a (pared AsklrcREs &bbtpeT@ee further useful as gelling agents in
the preparation of gel sticks and inprove the gel stability of water and

organi ¢ sol vent ed systens. Prefer AR oTo] LS..4 COmponent
(a)) are 11 5t ed SAG - RREET BB R o o
exanpl es of the SYMHRE TEVHEEIITEY "B d’og%rr oegg/ éne honopol yner, random
copol yner, al t er RRY AR MEa R PATER BB FRE "B ock copol ymer or a bl end
of

The compounds of the formula (1), (II) or (1I1) are further useful as gelling agents in the

preparation of gel sticks and improve the gel stability of water and organic solvent based
systems.

Preferred synthetic polymers (component (a)) are listed under the above items 1 to 3.
Particular preferred examples of the synthetic polymer are a polypropylene homopolymer,
random copolymer, alternating or segmented copolymer, block copolymer or a blend of
polypropylene with another synthetic polymer.

A polypropylene homopolymer as component a) is further preferred.

Polypropylene homopolymer also covers long chain branched polypropylene.

Polypropylene, can be prepared by different, for instance by the following, methods:

Catalytic polymerization using a catalyst that normally contains one or more than one metal
of groups Vb, Vb, VIb or VIl] of the Periodic Table. These metals usually have one or more
than one ligand, typically oxides, halides, alcoholates, esters, ethers, amines, alkyls, alkenyls

and/or aryls that may be either - or o-coordinated. These metal complexes may be in the

free form or fixed on substrates, typically on activated magnesium chloride, titanium(lIf)



pol ypropyl ene wi th anot her synthetic polynmer A polypropyl ene honopol yner as
conponent a) is further preferred. Polypropyl ene honopol yner al so covers

| ong chaiwokweamobed pol ypropyl ene. Pol ypropyl ene, can lpeTmre@ansmoby
different, for instance by the follow ng, nmethods: Catal ytic polynerization
using a catalyst that normally contains one or nore than one netal of
groups Vb, Vb, VIb or VIII of the Periodic Table. These netals usually
have one or nore than one ligand, typically oxides, halides, alcoholates,
esters, ethers, am nes, alkyls, alkenyls and/or aryls that may be either ,
or a-coordinated. These netal conplexes may be in the free formor fixed
on substrates, typically on activated nmagnesiumchloride, titaniun(lll) WO
2004/ 072168 PCT/ EP2004/ 050095 -21 chloride, alumina or silicon oxide.
These catal ysts, nmay be soluble or insoluble in the polynerisation nmedium
The catal ysts can be used by thenselves in the polynerisation or further
activators may be used, typically netatz2tal kyls, nmetal hydrides, netal alkyl
hal i des, netal al kyl oxides or netal al kyl oxanes, said netals being

el ements of gr OU&F cj aél L2 a’l'?cgé 9)5 ‘l'hl Ieacat(a)lfs trrbe bgesrllijb%doir (%nsc;lzj%glinethe The
activators may ba HBdrt I Bd" EGRv N ent iy "W h af’ur} er esfer, " ether, anine
or silyl ether gfUUFEetonpRELR ToRtalsRen g?‘?fde%he'ﬁ?eéefd%tﬂ%‘f" ypergalen b g Phi I i ps,
Standard Q| | ndiugggectivatpre gpehe yeedNytielymetaialys: MegBytess: mqrbill 198%ne or singl e
site catal ysts (sa oxidesoorel! plyloragesesaifl mpteihkema plereenta plioeeps @nfsSefrent of t he
present inventi olig ofgi@rfeddie Mtblealhe jagivatprs g by mediiipd/topvarentyaritl ithetssigol yner ,
alternating or seagfenhed €ppRObydK@Ps. Diesddta@K sGRPO iy By taonit Rullip, Nng one or
nmore conononers Sglige be Gaidnk, Wy @, IND (DGEDAG inBlalottge afsingd &y kanes C4- C2u-
a-ol efin, vinyl cygtpohexane, vinylcyclohexene, C4-Cnal kandi ene,

CS- C, 2cycl oal kandi ene and norborene derivatives; the total anount of

propyl ene and the conononer(s) being 100 % Pol ypropyl ene copol yner al so
covers long chain branche 0 ropyl e copol ymer . Exappl es of suitable
C4- Czoaol ef i ns a??rTQgﬁmqé'ﬂeer?'GJT'}/eB%rﬁt{?’é'ﬁeé'Pﬁ"ﬁ %%?("éﬁ%ﬁ'ml?oﬁ‘@mf"é 62 1- octene,

1- nonene, 1- decePRYProRYeRFiRETReY Y- RTINS & FRImen e PP A L &P exadecene, 1-
oct adecene, 1- ei EVEBPFRONR BIOE COFPRACRISF SeIpCod P BREOUP pRSiRIICEREYIE® St abl e

C4- Czoal kandi enesolefinginficstdelarninyieyrehexses Gucfioelkpadiene, Cs-Crcycloalkandiene and

norbornene derivatives; the total amount of propylene and the comonomer(s) being 100 %.
Polypropylene copolymer also covers long chain branched polypropylene copolymer.
Examples of suitable C4-Cxo-olefins are 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-
octene, 1-nonene, 1-decene, 1-undecene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-
octadecene, 1-eicosene and 4-methyl-1-pentene.

Examples of suitable C4-Cxalkandienes are hexadiene and octadiene.

Examples of suitable Cs-Cy,cycloalkandienes are cyclopentadiene, cyclohexadiene and

cyclooctadiene.

Examples of suitable norbornene derivatives are 5-ethylidene-2-norbornene (ENB),
dicyclopentadiene (DCP) and methylene-domethylene-hexahydronaphthaline (MEN).

A propylene/ethylene copolymer contains for example 50 to 99.9 %, preferably 80 to 99.9 %,
in particular 90 to 99.9 %, by weight of propylene.



Exanpl es of suitable C5-Cl2cydoal kandi enes are cycl opent adi ene,

cycl ahexadi ene and cycl ooct adi ene. Exanpl es of suitabl e norborene

deri vati wee 2804073168t hyl i dene- 2- nor bonene (ENB), di cycl epempraeis@pmog DCP)
and net hyl ene- donet hyl ene- hexahydr onapht hal i ne (MEN). A propyl ene/ et hyl ene
copol ymer contains for exanple 50 to 99.9 % preferably 80 to 99.9 % in
particular 90 to 99.9 % by weight of propylene. WO 2004/ 072168

PCT/ EP2004/ 050095 -22 A propyl ene copol ynmer wherein the conononer is a
C9- C29cuol efin such as e.g. 1-nonene, 1- decene, 1l-undecene, 1-dodecene,
1-totradecene, 1-hexadecene, 1-octadecene or 1- eicosene; C9-Cpal kandi ene,
C9- Cl2cycl oal kandi ene or a norbonene derivative such as e.g.

5- et hyl i dene- 2- nor bor nene (ENB) or

met hyl ene- donet hyl ene- hexahydr onapht hali ne (MEN) contains preferably nore
than 90 nol % in particular 90 to 99.9 nol %or 90 to 99 nol % of

propyl ene. A propyl ene copol yner wherei?a-the conmononer is a Ca-Ceti olefin
such as e.g. 1-butene, 1- pentene 1- hexene, 1-heptene, 1-octane

g;“cg_eggg'yé:;)gﬁgéﬁcg@émmpo%me{ BRI KRR S ol T L) DO EN ErenbBCo2) kandl ene

particul ar 80 to%ggedpEferas- Fecgﬁ 1ft‘?5ra‘§©e“?r6 e"a}‘e"eﬁﬁ”'iﬁa B3P &de. Furt her
exanpl es of conp¥fent CelnaliandenpCofyddonkaniins panrPoEae e syqtat e o

propyl ene/ but adi eeiwlidersPabryarene ENR erppihdaedangibepoierahydienapifstie YWRE , t er pol yner s
of propyl ene W ¢ohaigstplefetabiyrgorethel 9S@mal o ammrtigtacd tek8.9 el Lepd 90’ mol %, of

di cycl opent adi engopgienect hyl i dene- nor bonrene;  propyl ene/ 1-ol efi n copol yners
where the 1-oletln is generated in situ; and propyl ene/ carbon nonoxi de
copol yners. O heg&x .@rrémpaﬁne%eg%p%@mne@a RS- ol@fln@tﬂ:ﬁiac'se%f‘l HRRhypr opyl ene with

pr Opyl ene/ et hyl ene ené/ PrQe ﬁ- ':{JEM ng(}ﬁylcgc%g(% r¥m9r S,
ki

pol yet hyl ene,
pol y- 4- net hyl pen%'aﬁyémgxe"%f 'f‘?"q{'e" °rC 5°y°'°a ?fd'enem"}axs ‘frT(e“TLééng E’%{'r bon rmonoxi de

copol yners. Thesg”ﬁléﬁH@m%Bﬁ?EﬁﬁgﬁgéPﬁwﬁﬁPVmét praryte: 50 % by wei ght,
relative to the weight of the total blend, of polypropyl ene. Conponent b)
is preferably 0. B@Eexppplesofbgmpprgpt a@mm!'eee/@b@me tpplymery 0,001 to 2 % 0.005
to propylene/butadiene copolymer, propylene/cycloolefin copolymer, terpolymers of propylene

with ethylene and a diene such as hexadiene, dicyclopentadiene ar ethylidene-norbornene;

propylene/1-olefin copolymers where the 1-olefin is generated in situ; and propylene/carbon

monoxide copolymers.

Other examples of component a) are blends of polypropylene with propylene/ethylene
copolymers, propylene/butylene copolymers, polyethylene, e.g. HDPE or LDPE; polybutene,
polyisobutylene, poly-4-methylpentene or alternating or random polyalkylene/carbon
monoxide copolymers. These blends contain preferably at least 50 % by weight, relative to
the weight of the total blend, of polypropylene.

Component b) is preferably 0.0001 to 5 %, for example 0.001 to 5 %, 0.001 to 2 %, 0.005 to
1%, 0.01 to 1 % or 0.01 to 0.05 %, relative to the weight of component a), of one or more
compounds of the formula (1), (I1) or (Iil).

A further preferred embodiment of the present invention relates to a composition containing
as additional component ¢-1) e.g. 0.001 to 5 %, preferably 0.01 to 5 %, relative to the weight
of component a), of one or more conventional nucleating agents.



1% 0.01tol %or 0.01 to 0.05 % relative to the weight of conponent a),
of one or nore conpounds of the forrmula (1), (Il) or (IIl1). A further

pr ef err edworthewii7emst of the present invention rel ates t®@Ca/EPeIPOSIOF ON
containing as additional conponent c-1) e.g. 0.001 to 5 % preferably 0.01
to 5 % relative to the weight of conponent a), of one or nore
conventional nucleating agents. WO 2004/072168 PCT/ EP2004/ 050095 -23
Exanpl es of conventional nucleating agents are 1) Aromatic sorbitol
acetals, for exanple 1, 3:2,4-bis(benzylidene)sorbitol, conmercially

avai l able as Irgaclear D (RTM, MIllad 3905 (RTM and CGCel Al D (RTM.
1,3:2,4-bis(4-nmethyl benzylidene)sorbitol, commercially avail able as

| rgacear DM (RTM, Mllad 3940 (RTM, NC-6 (Mtsui (RTM) and Gel Al M
(RTM. 1,3:2,4-bis(3,4-dinethyl benzylidene)sorbitol, comercially

avail able as MIllad 3988 (RTM. 1,3:2,4-bis(4-ethylbenzylidene)sorbitol,
comercially available as NG-4 (Mtsui-8RTM) 2) Nucl eating agents based
upon salts of phosphoric acid, for exanple

2, 2" - Met hyl en- bi ert- henyl ) phosphate, commercially

avai |l abl e as Ade Xﬁ&‘ﬂ% f°B"V ki N’iggns&reAdeka Stab NA21 (RTM. 3)

Nucl eati ng agent 8 Ba¥EEPHiPEHRS ¥ carboxylic acid, for exanple sodium
benzoate. 4) Nut:I1ééﬁb'ﬁ@e"Q@E?ﬁ@%‘b'ﬁh@@ﬂe’ﬂﬂwa“@éﬁaﬁ&?E}eaéﬂ’ @W)H\ﬂl'ﬁ??ﬁ?ﬁr oxi de, for
exanpl e al um num KW adgelbi BRIMY t ert - but yl ) benzoate], commercially

avai | abl e as Sandastalis@d0ahyiberzfRddw})sorbli), caNirelcieq tvaiage ag@albawfm&gmd upon salts
of rosin, respect inigd gacaRivgINCS (dGili (kTmf) 6 cexevpRev). Pi necrystal KM 1300

(RTM . Pinecryst als2K%é§99eu(ylé’lr&4h.den§9mbg ts%eraaﬁ,@.a&éaaau@gmts, for exanple
Zinc (11) nonogly r?rr late comrercially available as Prifer 3888 (RTM and

; r I3f 3 r c 2? géx §/ |R|TC 4 C iZ,a bl%%_-et%%erh,i", g;n%sorbgtol %mm%rcigny gvra]ugagle l\&&?l\lmg& &T&)) 1) he pt ane

2) Nucleating agents based upon salts of phosphoric acid, for example
o 2,2 -Methylen-bis-(4,8-di-tert-butylphenyl)phosphate, commercially available as Adeka
Stab NA11 (RTM) and Adeka Stab NA21 (RTM).

3) Nucleating agents based upon salts of carboxylic acid, for example sodium benzoate.

4) Nucleating agents based upon carboxy aluminum-hydroxide, for example
aluminum hydroxy-bis[4-(tert-butyl)benzoate], commercially available as Sandostab 4030
(RTM).

5) Nucleating agents based upon salts of rosin, respectively abietic acid, for example
¢ Pinecrystal KM-1300 (RTM).
¢ Pinecrystal KM-1600 (RTM).

6) Other nucleating agents, for example Zinc (1) monoglycerolate commercially available as
Prifer 3888 (RTM) and Prifer 3881 (RTM).

7) Di-sodium salt of cis-endo-bicyclo(2.2.1)heptane 2,3-dicarboxylic acid (= Chemical
Abstracts Registry No. 351870-33-2), commercially available as Hyperform HPN-68 (RTM).

Another embodiment of the present invention relates to a composition containing
a) a crystallizable synthetic polymer and
b) a nucleating agent, in particular a haze reducing agent;



Abstracts Registry No. 351870-33-2), commercially avail able as Hyperform
HPN- 68 (RTM . Anot her enbodi nent of the present invention relates to a
conposi t iwo 20@mt7aici Ng a) a crystallizable synthetic polpgmmp2@adsdds a

nucl eating agent, in particular a haze reduci ng agent; WO 2004/072168

PCT/ EP2004/ 050095 -24 characterized in that conponent b) is able to

provi de the conposition with the | owest possible haze value, which is at

| east 80 % of the original haze value, preferably 10 to 80 % or 10 to 50 %
or 10 to 40 %or 20 to 80 %or 20 to 50 %or 20 to 40 % in the
concentration range of 0.001 to 0.3 % preferably 0.0025 to 0.15 % or
0.005 to 0.10 %or 0.0075 to 0.05 % or 0.01 to 0.02 % relative to the

wei ght of component a); the original haze value of the conposition is the
haze val ue obtai ned wi t hout using conponent b) and neasured on plaques of
1.0-1.2 mmthickness. A further enbodinent of the present invention is a
nmet hod for providing a synthetic polyme- with a haze value which is
smal l er than 62 % the haze val ue bei ng neasured at a plate of 1.0 - 1.2
mm t hi ckness; which in into t hetic polyner one
or more conpou nﬁgra%ef'lzegﬁ g\atfc%mpﬁuept%?li%toplr Vi he o;argﬁoTlti? wnthﬁ'xp te ne p above.

Anot her embodi mePpestlshase prienhisiasi{east S/t i g eeq g U%fgab f1°t§8°c6rrpound of the
formula (1), (1191080 % e 4e%o173E0 badhioPhy ozt »rvfe Argyithet i ¢ pol yner.
Here, a normal i zethe Q9@ ty&3 Gereferdbly®§25 o 095 % a5 0.¢PBfoi0ARY o075 0 &t ed bel ow.
Haze of a conposerbotmo.eact arathe trghetwaight bfeonppres ethe drigivabhateivaye ofkthe1 00 % Haze Haze
of the corr esponé&impgitic@R0OSe Udiue Abtaed Wibaiit usBDP@NE@IH) ard Jnedsireypl es of Haze" am
are 1 to 80 % 2,fqRes80.0%02 nththickne®) % 10 to 80 % 1 to 70 % 2 to 70 % 4
to 70% 10 to 70% Ito 60% 2 to 60% 4to 60% 10 to 60% 1 to50 % 2to
50% 4to 50% 10 to 50% Ito 40% 2 to 40% 4 to040% 10 to 40% Ito 30% 2
to 30% 4 to 30 At/ hereéntbo %]%é/qoftne rese’nt’l?vé lsan%@ecff%rprgﬁjl agj khe?c %

particul ar interes od| ment of

the present invelft28%e ruFLPRS sf"?ﬂleréhaprgzt h&a"¥y Vra'”e ge'"? meas”red s pht

1.0 - 1.2 mm thickness; which comprises incorporating into the synthetuc poly r one or
more compounds of the formula (1) (II) or (1ll) as defined above.

Another embodiment of the present invention is the use of a compound of the formula (1), (I1)
or (i) as haze reducing agent for a synthetic polymer.

Here, a normalized haze value (Hazen.m) is defined as indicated below.

H Haze of a composition according to the present invention x 100 %
azennrm =
Haze of the corresponding compasition without component b)

Examples of Hazenom are 1 to 80 %, 210 80 %, 4 to 80 %, 10t0 80 %, 110 70 %, 2t0 70 %,

41070 %, 10 to 70 %, 1 to 60 %, 2 to 60 %, 4 to 60 %, 10 to 60 %, 1 to 50 %, 2to 50 %, 4 to
50 %, 10 to 50 %, 1 t0 40 %, 2 to 40 %, 4 to 40 %, 10 to 40 %, 1 to 30 %, 2 to 30 %, 4 to 30

%, 10 to 30 %,

Hazenm is preferably 5 to 30 %. Of particular interest is a Hazenom of 10 0 20 %.

A further embadiment of the present invention relates to a method for increasing the
crystallization temperature of a synthetic polymer, which comprises incorporating into the
synthetic polymer one or more compounds of the formula (1), (1) or (II1) as defined above.
The crystaliization temperature may be increased for example by more than 3°C, in particular



crystallization tenperature of a synthetic polyner, which conprises
incorporating into the synthetic polynmer one or nore conpounds of the
formul a (WP,20¢4lotr168r (111) as defined above. The cryst atiriEradoso50095
tenperature may be increased for exanple by nore than 3t, in particular WO
2004/ 072168 PCT/ EP2004/ 050095 -25 nore than 5C. An increase of the
crystallization tenperature of 4 to 40C, e.g. 4 to 25 Cor 4 to 20C, in
particular 10 to 25C is especially preferred. Another enbodi nent of the
present invention is the use of a conpound of the formula (1), (11) or (11
1) as nucl eating agent for synthetic polynmers. The conpositions of the
present invention nmay be prepared by standard procedures, well known to
those skilled in the art, of conpounding, such as m xing the prescribed
conponents in a conventional m xer and nelting and kneadi ng the m xture
with a single- or twin-screw extruder, or the |like. The conpounds of the
formula (1), (Il) or (I1ll) can be adde¢sto the synthetic pol ynmer by using
any technol ogy known in the art, e.g. in the formof a powder, granules,
concentrates, spra ati.ngs or masterbat ches, ‘whi 0, i) these
conpounds in a C'B(H%:/t(%ar?t% %a%} "5’%“819 e 35?&"?3%3631};?%@O{X\'{gé&g@%%%%rﬁ% particular 1
to 10 % by wei ght © 255 ipaTeR{0 830G SFEPIANSI™i%Ong with ot her co- additives
and optionally suitable carrier materials according to well known and
established technologies. Additional nmaterials can optionally be added to
t he conposi t i onsAhereh@dipents bapreseripention ipthe ysmofg compeneadtre otk Orllr ange t hat
does not adver seébryinaé duaeitingtadivet i eynedic piyadrs.ef f ect s of the invention. These
materials may include stabilizers, antioxidants, antibacterial agents,
ultraviolet absorbers, thernostabilizers, light stabilizers, neutralizers,

ant i static agent s cantdiis OGSioRGht RGRRSy beHRANN b/ Ehdk ploAELi ARt | ON agent s,

flame retardant Sl’(novlvn"{cl)J tEASg sﬁql édsll’i thep aropaé%ggrl%hm, Q%ﬁjés%xﬂ!; fid &re%cribedfogr%memg agents,
el ast oners, processi n C? tgar%rllt?éading Fm L1

gt' Al O g e!in I nH1C| eatl'&%s% @Qr Sld-scrg‘vpd the like and
mi xtures t her eof "2 RBFEFETST FEFER ATPIeL 0 ede “convent | onal additives
are listed bel ow™" &afP-oxi dant s WD 2004/ 072168 PCT/ EP2004/ 050095

The compounds of the formula (1), (1) or (Ill) can be added to the synthetic polymer by using
any technology known in the art, e.g. in the form of a powder, granules, concentrates, spray
coatings or masterbatches, which contain these compounds in a concentration of, for
example, 1 to 50 %, in particular 1 to 10 % by weight, either in pure form or along with other
co-additives and optionally suitable carrier materials according fo well known and established
technologies.

Additional materials can optionally be added to the compositions of the present invention in a
concentration range that does not adversely affect the beneficial effects of the invention.
These materials may include stabilizers, antioxidants, antibacterial agents, ultraviolet
absorbers, thermostabilizers, light stabilizers, neutralizers, antistatic agents, antiblocking
agents, heavy metal inactivation agents, flame retardants, lubricants, peroxides, hydrotalcite,
foaming agents, elastomers, processing aids, additional nucleating agents, and the like and
mixtures thereof.

More detailed examples of these conventional additives are listed below.

1. Antioxidants



-26 1.1. Al kyl ated nonoohenol s, for exanple
2,6-di-tert-butyl -4-net hyl phenol, 2-tert-butyl-4,6-di- nethyl phenol,
2, 6-di -t ew0-2bautorbted- et hyl phenol , 2, 6-di -tert-butyl - 4- n- parErpivansioss
2,6di-tert-bu- tyl-4-isobutyl phenol, 2,6-dicycl opentyl-4-nethyl phenol,
2- (a- net hyl oycl ohexyl ) -4, 6-di net hyl - phenol, 2, 6di octadecyl -4- net hyl phenol
2,4,6-tricycl ohexyl phenol, 2,6di-tert-butyl-4-nmeth- oxynethyl phenol,

nonyl phenol s which are linear or branched in the side chains, for exanple
2, 6-di - nonyl - 4- et hyl phenol, 2, 4-di net hyl -6-(1' - not hyl undec-1" -yl ) phenol,
2, 4-di net hyl -6-(1' - net hyl hept adec-1' -yl ) phenol ,

2,4-dimethyl -6-(1" -nethyltridec-1"'-yl)phenol and m xtures there- of. 1.2.
Al kyl t hi orret hyl phenol s, for exanple

2, 4di 6¢tyl t hi onet hyl -6-tart-butyl phenol, 2,4-dioctyl -

t hi omet hyl - 6- met hyl phenol , 2, 4-di octyl t hi onet hyl - 6- et hyl phenol ,

2, 6di - dodecyl t hi onet hyl - 4- nonyl phenol -261. 3. Hydr ogui nones and al kyl at ed
hydr ogui nones, for exanple 2,6di-tert- butyI 4- nethoxy phenol ,

2,5-di-tert-but 5-dj
2 6. d phglyl Zoﬁ-ﬂé@@cﬁ"&gﬁ% o ZE%' %V(N‘T"ﬁ O(nrp[,ragMgg.ne
2, 5-di - t art - but yPEHPRRIV¥rHE; ‘?”&B’r‘*éhwp'?;"%za*"“‘t“ tYM"BU : %// éjeqﬁ 74P xyani sol e,

3,5-di-tert- butyW4¢WH?HWﬁ%fﬁﬁ@ﬁ??”@?@&ﬁ%ﬂ@m'BW§T%WE@HP“PéPﬁmﬁW{yI 4- hy-
dr oxyphenyl ) adi peatok.2.64iodadecPiawirivneol $4.64igicloerhat.e2.&d-etbuwphestol |

[ 3-t ocopherol , yedoagpieen, dnypH8rdseBicErginat or ararghed inithetside @ginst reragolf (vi tamn
E). 1.5. Hydroxvhatiashyuliedgkingie nybimediogr sethyiubdec-@Xmngadl,e2 4-dimethyl-6-(1-

2, 2" -t hi obi s( 6- t gédhymbitastl1-yfioneRE BYLRRRIBA Jnethyirded-yipihdDdl ety | phenol ),
4,4 -thiobis(6-tgrt-butyl-3-methyl phenol), 4,4'-thiobis(6-tert-butyl-
nethylphenol) 4, 4'-th|ob|s(3 6- di - sec- anyl phenol ),

4,4' -bis(2,6- dlﬂ?& dr

Al ky | i denebi s phe he :l@ltm%met&lg heno swa Frg%rr% le ; 4—d|oclyl§1lomet#1ypbetert bufyl6henol 2,4-dioctyl-

2, 2" - et hyI enebi guereetttybGrTetl-BIEnegﬂ 241 d%*ltﬂweﬁnﬂ 8ﬁt8)[l en0122§d| -dodecylthiomethyl-4-
met hyl enebi s( 6- t B¥Rh8Gk y| - 4- et hyl phenol ) ,

2,2' - et hyl enebi s[ 4- nethyl 6- (a nethylcyclohexyl) phenol ],

2, 2" -nmet hy| enebi &&. i fAd aligia 0 rﬁqg|e))ample 2,6-di-tert-| butyl-4-methoxy—
2, 2" - met hyl enebi st mwytbrt-bﬂltylhmtdmydeph@mh)arpylhydroqumone 2,6-diphenyl-4-octade-
2, 2' - met hyl enebi sf{ofypiaad, 2lsa@rrtHagibydloguir@ia o 5)dj-tert-butyl-4-hydroxyanisole, 3,5-di-tert-bu-
2, 2" - et hyl i denebiys{iflur&ydiad, a8star-tribuila-hydddx@hdili) stearate, bis(3,5-di-tert-butyl-4-hy-
2,2' -ethylidenebjg{ Setfidoadut Yl - 4-i sobutyl phenol ),

2, 2' - met hyl enebi s[ 6- (u- nethylben- zyl)-4- nonylphenol]

2,2" - et hyl enebi ?L 6|‘o£oq1erol t]or exgnbp}é ocbloco;%lgr Btocoa'leroy P coq'leroJ li-tocopherol ang‘Et hy_

mixtures thereof (vitamin E).

1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2"-thiobis(4-octylphenal), 4,4"thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyl-2-
methylphenol), 4,4'-thiobis(3,6-di-sec-amylphenol), 4,4"-bis(2,6-dimethyl-4-hydroxyphenyl)-
disulfide.

1.6. Alkylidenebisphenals, for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-
methylenebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(c-methylcyclohexyl)-
phenol],  2,2'-methylenebis(4-methyl-6-cyclohexylphenal),  2,2'-methylenebis(6-nonyl-4-
methylphenol), 2,2'-methylenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-butyl-
phenal), 2,2"-ethylidenebis(6-tert-butyl-4-isobutylphenal), 2,2'-methylenebis[6-(o-methylben-
zyl)-4-nonylphenal], 2,2-methylenebis[6-(c.,a-dimethylbenzyl)-4-nonylphenal], 4,4'-methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-tert-




| enebi s(2, 6di-tert-butyl phenol),

4, 4" -met hyl enebi s(6-tert-butyl -2-net hyl phenol ), 1,1-bis(5-tert WD

2004/ 072186 266d1076468004/ 050095 - 27 butyl - 4- hydr oxy- 2- netrbympbenpsjobsit ane,

2, 6-bis(3-tert-butyl 5-net hyl - 2- hydr oxybenzyl ) - 4- net hyl phenol ,
1,1,3-tris(5-tert-butyl - hydroxy- 2- et hyl phenyl ) but ane,
1,1-bis(5-tart-butyl-4- hydro)cy-2-nethyl phenyl)-3-n-dodecyl ner capt obut ane,
et hyl ene glycol bis[3,3-bis(3 -tert- butyl-4-hydroxyphenyl)butyrate],

bi s(3-tert-butyl -4-hydroxy5-net hyl - phenyl ) di cycl opent a- di ene,

bis[2-(3 -tert-butyl-2"-hydroxy.5"-net hyl benzyl )-6-tart-butyl -4-nmet hyl pheny
| Jterephtha- late, 1,1-bis-(3,5-dinethyl-2-hydroxyphenyl)butane,
2,2-bis(3,5-di-tert-butyl -4-hydroxyphe- nyl) propane,

2,2-bis-(5-tert-butyl -4-hydroxy2- met hyl phenyl ) - 4- n- dodecyl ner capt obut ane,
1,1,5,5-tetra(5-tert-butyl -4-hydroxy-2-net hyl phenyl ) pentane. 1.7. 0- N and
S-benzyl conpounds, for exanple -27-

3,5,3,5 -tetra-tert-butyl -4, 4" -di hydroxydi - bonzyl ether,

oct adecyl - 4- hydr oxy- 3, 5-di net hyl benzyl 1 e € i yl - 4- hydr oxy-
3,5-di-tert-but yﬁuﬁ%ﬁﬂﬁxﬁg?‘%@ = 3@%{% e,2’%s&%'%”%%méh%%mwbg;qﬁi
tris(3,5-di-tar t™GHPRa-"Hy PG R BEREPEPARTEEYP gy bpige. 11-b(-tertbulyi4-

tert-butyl - 3- hy dPéRyZ-etelrneHigfepierantopdIne hpBIeT SFR HSPE(E-tert

bi s( 3, 5-di -t ert - yeatydreydhgralioaingiel, beiRByartPEvt-fugdiexy-5-methyl-phenyl)dicyclopenta-

i sooctyl - 3, 5- di -diene.t bkRH3Yter-blyRYredrox-§retbgizyiesrteispldaebiirieng]terephii@:

Hydr oxvbenzvl at egle,mah-6i@Bbaisethyf-Diydrey@amietane, 2,2-bis(3,5-di-tert-butyl-4-hydroxyphe-

di oct adecyl - 2, 2- Qiysdoshe,5- i, 2-thisQ8-fert Bty YHlydraytiethyifhe@iy-h adaay myrspibionaat e,

di - oct adecyl - 2- ( 314 AlipRtloMha-AraldyoQnyimediiait benzyl ) mal onat e, di -

dodecyl mer capt oet hyl - 2, 2-bi s(3, 5-di -tert-butyl -4-hydroxybenzyl ) mal onat e,
bis[4-(1,1, 3, 3-t

. O- , le 3,5,3',5 tetra-tert-butyl-4,4'-dihydroxydi-
but yI ) phenyl ] - 2, 5 compounds, for xange etra-tert-buty i Yroxyalt-e- 1.9

Aromatic hydr oxviEdz{h ¢ hydroy ’g::d%ee@é?"%%erm%&gge%%’z ){‘J"‘}°g§'“’9*g"y

1,3, 5-tris(3,5- dPS{EHPURERTY AR _-(3’56’%W545h2dr%’,'?8r12¥'?'i’“%t"rﬂs§/4f benzene,
1, 42 bi s(3, 5- di - t @FOHYYPV-AEHRIpBspREFgserthastey Bis@STiATUHATYIRRG | benzene,
2,4, 6-tris(3, 5- dendyispifide ingecyt3. 541ty vy bsexybenzlinqsigeepsdiate- 1. 10. Tri azi no
conmpounds, for exanple

2, 4- bi s(oct yl nmer capy@dxytenzgiBedSmahinatése Fot efanbly kiectddry-d R-Oix(§;5-di-tert-butyl-2-hy-

ani lino) -1, 3, 5-t fréxgehAMfhalonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)malonate, di-

2- oct yl mer capt 0- ge&Qyihi@histinp2Gibrd ShilertBidhyafbzyhoreimyad i Ibisia@)1:334e3, 5-tri -

azi ne, tramethylbutyl)phenyi]-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate. . .
2-octyl mercapto-4, 6-bi s(3,5-di-tert-butyl -4-hydroxyphenoxy}1, 3,5-triazi ne,

2,4,6-tris- (3,5-di-tert- -4- hydr o henq - 3ot riazi ne,
.3, 5-tris ( 3’( 5-d 9 rom o) | com| Xun .sé?r% g(&ﬁn%;)[é 1;%‘3%5%%!,5%|-t9rt—b{1t%—4§l;0]ro§g£
AR

1,3 -1 - nur 82 )

113 5 111 s(4 ar Pople gt - b PPN e,
2,4,6-tris- (3, 5ihdherzeier 344t Wrdl-*ﬂg%wr%mﬁ"&wwe@%yl )-1,3,5-triazine,
1,3,5-tris(3,5-di-tert-butyl -4-hydroxy-

1.10. Triazine compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxy-
anilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri-
azine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy}-1,3,5-triazine, 2,4,6-iris-
(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine,  1,3,5-tris(3,5-di-tert-butyl-4-hydroxyben-
zyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris-
(3,5-di-ert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine,  1,3,5-ris(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)-hexahydro-1,3,5-triazine,  1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)iso-

cyanurate.




phenyl propi onyl ) - hexahydro-1, 3, 5-tri azi ne,
1,3,5-tris(3,5-dicycl ohexyl -4-hydroxybenzyl )i so- cyanurate. WO 2004/ 072168
PCT/ EP200#0Qb00032168- 28 1. 11. Benzvl phosphonates, for exaomlEr2004/050095

di met hyl -2, 5-di -tert-butyl - 4- hydroxybenzyl phospho- nat e,

di ethyl-3,5-di-tert-butyl-4-hydroxybenzyl phosphonat e,

di oct adecyl 3, 5-di-tert-butyl-4-hy- droxybenzyl phosphonat e,

di oct adecyl - 5-t ent - but yl - 4- hydr oxy- 3- et hyl benzyl phosphonate, the cal ci um
salt of the nonoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzyl phosphonic
acid. 1.12. Acylam noohenols, for exanple 4-hydroxyl auranilide,

4- hydr oxystearanilide, octyl N - (3,5-d i-tart-butyl-4-hydroxyphe nyl
)carbamate. 1.13. Esters of 8-(3.5-di-tert-butyl-4-hydroxyphenyl) propionic
acid with nono- or polyhydric alcohols, e.g. with nmethanol, ethanol,
n-octanol, i-octanol, octadecanol, 1,6-hexanediol, 1,9- nonanediol,

et hyl ene glycol, 1,2-propanediol, neopeatyl glycol, thiodiethylene glycol,
di et hy- | ene egcoI triethyl ene egcoI pentaerythritol

tr hydr oxyet h t '

3. It?ll( aﬁnde)é)a/mol yl OC hanlf%r at e’for e)(aninple ?me IhZMS dlt rLbu%)(/Ml ?&v %p%ﬁar%et hy| ol -
propane, 4- hydroW Ry 5diterbtf‘|'8 ‘5°X’Q’er§y'p}"°‘°t°?°“ g'B‘ita g gct ane. 1. 14.
Esters of 6-(5-t &PYeerRhgsPhonaisy qiosiedrore-fsp-irt 'B‘i’i‘é‘h\"/P‘?tTﬂbﬂ’Gf'pB?'?P'E"aé?m d with

nmono- or poly- hiskekign %Fe‘é‘ﬁmP@e"hV@S@f of - d-frt-PHYTHAHBYL4RRRIAGF 2°dn - oct anol
i -octanol, octadecanol, 1,6-hexanedi- ol, 1,9-nonanediol, ethylene gl ycoI ,
1, 2- pr opanedi ol , 1.12eaemiopiendyl BCaxbmple 4Hydrckyiatdniide ehtedrgdgjeaeiiide, oclil &t hyl ene
gl ycol, triethyl gpaitdloypahydoppidhdaroyhde i t ol |
tris(hydroxyethyl)isocyanurate, N, N -bis- (hydroxyethyl)oxam de,
3-thi aundecanol, 4 8- ésmsaopﬁats@ﬁg&mglmdwph Jﬂ&.@@?ﬂﬂﬁ%&' or sl,rhydn@t hyl -

noI octadeca

ol propane, 4-hydroxynmet , oct ane;
3, 9- bIS[2 (3 (3 ?IO?I(L%ISG wn%‘» ef,iﬂgl é?hpolnog ol, i-0 qx%he nd [%ny} 1,1-d

|
i mot hyl et hyl ] - 2, Q?“%“edfbe‘[‘ &%"r%@%a& [°PBf Sl - °Pe"ﬁ'ﬁd‘g’ §ﬁ%eﬂ?yl%ef§°°?%t Yers of [3-(3
5-di cycl ohexyl - 4‘9W?ﬁ{¥F%%RF5‘H‘§‘ﬁ\?IV§°brPHW%tPﬁt% Sy EPRTYROMBYEE Y PHYT yhydri ¢
al cohol s, e.g. wirevethieranisnotthiauadeppathol-thiareriademesl timgiphgessian Emethylol-
1, 6- hexanedi ol , ropPdrerfamAgrEtRhg! phosrip-RGT-erebiqydiofpe@loctang: 2- pr opanedi ol ,
neopent yl glycol, t hi odi et hyl ene gl ycol, diethylene glycol, tri- ethylene
gl ycol, pent aer yidr istet of p-tskdrih{idpy eyarnyaichyibhbiyBHRRENALH Aditemono- or poly-
N, N - b' s(hydr OXY}%Erfa)éll:&]QQ(e g. I FkfhanoB athdib HLBEHRC BB on ocBadedhbi pRtamdie canol
trimet hyl hexaned&l OI'QLnortaFédlgEét@h\Qe%‘ym Qa%ﬁned%l lnaXpentyl glycol, thiodiethylene glycol,

diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N*-bis-
(hydroxyethyl)oxamide, 3-thiaundecano!, 3-thiapentadecanol, trimethylhexanediol, trimethyl-
olpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane; 3,9-bis[2~{3-(3-tert-
butyl-4-hydroxy-5-methylphenyl)propionyloxy}-1,1-dimethylethyi]-2,4,8,10-tetraoxaspiro[5.5]-

undecane.

1.15. Esters of -(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, tri-
ethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric alco-

hols, e.g. with methanol, ethanol, octano!, octadecanol, 1,6-hexanediol, 1,9-nonanedicl,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycal,



droxynet hyl - | - phospha- 2, 6, 7-tri oxabi cydo[ 2. 2. 2] oct ane. 1.16. Esters of

3,5-di-tert-butyl - hvdroxvohenvl acetic acid with nono- or polyhydric al co-

hol s, e.gvowdsn7eeshanol , et hanol, octanol, octadecanol pct/Ep2dvaxsmesli ol ,

1, 9-nonanedi ol, ethylene glycol, 1,2-propanediol, neopentyl glycol,

t hi odi et hyl ene gl ycol, diethylene glycol, WO 2004/072168 PCT/ EP2004/ 050095

29 triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate,

N, N - bi s(hydroxyet hyl ) ox- am de, 3-thiaundecanol, 3-thi apentadecanol,

trimet hyl hexanedi ol , trinmethyl ol propane, 4-hy-

dr oxynet hyl - 1- phospha- 2, 6, 7-tri oxabi cydo[ 2. 2. 2] octa ne. 1.17 Am des of

6-(3,5-di-tert-butyl -4-hydroxvphenvl)propionic acid e.qg.

N, N -bi s(3,5-di-tert- butyl- -hydroxyphenyl propi onyl ) hexanet hyl enedi am de,

N, N -bi s(3,5-di-tert-butyl-4-hydroxy- phenyl propionyl)trinmethyl enedi am de,

N, N -bi s(3,5-di-tert-butyl-4-hydroxyphenyl propi onyl ) hy- drazide,

N, N -bis[2-(3-[3,5-di-tert-butyl -4-hydraxyphenyl ] propi onyl oxy) et hyl ] oxam de

(Nau- gard"XL-1, suppl i ed by Uni royal ). 1.18. Ascorbic acid (vitam n O

jl\_| ]l\-l'g d;A\[T: 2:);]’ gg; lgh %yco | pentae&l.thntxl thygrﬁywyl)lﬁxcyanurate BN' -bis(hydroxyethyl)ox-

tyl - p- phenyl ened? 4 t@'a“" oL $ h'§‘ieTadﬁ°aEﬁ' NE‘F‘H’S}F’E&?‘E‘f"yﬁ"Te“Bb'B’PFé‘?]eyf* Medi ami ne,

N, N' - bi s(1- et hyl Q’Q‘Y“"?‘f’é‘ﬂWmsﬂ‘@ﬁﬁﬁr?xa?ﬁcy%ﬂ??@ﬁed| am ne,

N, N - bi s(1- net hyl heptyl) p phenyl enedl am ne, N, N -dicy-

cl ohexyl - p- phenyl.enedian ilvavayehv)prepivhie: mojd eean 8 Al-(BiSRiEert-

N, N - bi s(2-napht h;}yl.d)-hy&}oxy@&@ﬂyﬂmﬁim&n&fﬂlﬁedlamlde N,N"-bis(3,5-di-tert-butyl-4-hydroxy-

N-i sopropyl - N - phgiilopisyRiRRYeRRML, AR-B&s 5-dheft-Butyds-HibBinBybBldhy - N - phe-

nyl - p- phenyl e”edb@zﬁb ”‘RIN N[z((é[3%Ft@%\;@ﬁm%}’o@pﬁé}buprDJl:ﬁJLYJ)e‘ﬂQl]o%%@YJNQJJEd' am ne,

Ncycl ohexyl - g r,_l S F"‘% %/m enedi am ne,

4(pto|uenesu|f 1)d’p ne, N,N -dinethyl-N N -di-

sec- butyl - p- phenyl enedl am ne, di phenyl am ne, N-allyldi phenyl an ne,

4-i sopr opoxydi phé@y&%ﬁ%@'amﬂcbhenyl 1- napht hyl amyne PReny

N-(4-tert-octyl phenyl)-1-napht hyl am ne, N phenyl-2-naph- thylam ne,

octyl at ed di phen;a@ﬂim!r@,rmmam,é%aﬁmleé“mfiipiﬁoprewl=ptpmnxlen€9@t“§?¢:ﬂiqu‘r@ﬁ’ytl-am ne,

4-n- but yl - am nophenalienedianing NN -His(Bddinetieeipd-phentlenedimana oVN-&isl-sioshenol |

4- dodecanoy! am nagkyeesl)-p-pkbnyica@itaAide Glianmy-BumyIRpEReihelylenediamine, N,N-dicy-

2' Z( 4dm3t hOXéphﬁa%h%@fﬂmﬂ@eneé’aﬂegwﬂ @ﬁhEnyltbL&éthémdﬂTnﬁ'EWin@ﬁﬂaﬂﬂryl) -pret hyl phenol ,
I I am Ino I PNEHAN chERtmiRd) Ruiso pft-N=, nEARmRY Nmeé-cim}@butyNthJ\l N -tetm

met hyl - 4, 4' - di am podl BheRY ek hmwheawéq oS { RaE LA BNEDbAR. 0] et hane,

1,2 bi S( phen - phenyl-p-phenylenediamine, 4-(p-toluenesulfamoyl)diphenylamine, N,N'-dimethyl-N,N'-di-

sec-butyl-p-phenylenediamine, diphenylamine, N-allyldiphenylamine, 4-isopropoxydiphenyl-
amine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phenyl-2-naph-
thylamine, octylated diphenylamine, for example p,p-di-tert-octyldiphenylamine, 4-n-butyl-
aminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylaminophenol, 4-
octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dimethylamino-
methylphenol, 2,4'-diaminodiphenylmethane, 4,4'-diaminodiphenylmethane, N,N,N',N'-fetra-
methyl-4,4'-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane, 1,2-bis(phenyl-
amino)propane, (o-tolyl)biguanide, bis[4-(1',3"-dimethylbutyl)phenyl]lamine, tert-octylated N-
phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butylitert-octyidiphenyl-
amines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of mono- and
dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopropyl/isohexyl-
diphenylamines, a mixture of monc- and dialkylated tert-butyldiphenylamines, 2,3-dihydro-
3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- and dialkylated tert-
butyl/tert-octylphenothiazines, a mixture of mono- and dialkylated teri-octylphenothiazines,
N-allylphenothiazine, N,N,N',N'-tetraphenyl-1,4-diaminobut-2-ene,  N,N-bis(2,2,6,6-tetra-



am no) propane, (o-tolyl)biguanide, bis[4-(1",3 -dinethyl butyl)phenyl]am ne,
tert-octylated N phenyl - 1- napht hyl am ne, a m xture of nono- and

di al kyl atwo 20@ent721s8t yl / t ert - oct yl di phenyl - am nes, a m eprcume2af/0s@po- and
di al kyl at ed nonyl di phenyl am nes, a m xture of nono- and dial kyl at ed
dodecyl di phenyl am nes, a m xture of nono- and di al kyl at ed

i sopropyl /i sohexyl - di phenyl am nes, a m xture of nono- and di al kyl at ed
tert-butyl di phenyl am nes, 2, 3-di hydro- 3, 3-di net hyl -4H- 1, 4- benzot hi azi ne,
phenot hi azi ne, a m xture of nono- and dial kyl ated tert-
butyl/tert-octyl phenot hi azi nes, a m xture of nono- and di al kyl ated
tort-octytphenothi azi nes, N-allylphenothi azine,

N, N, N, N -tetraphenyl -1, 4-di am nobut -2-ene, N, N-bis(2,2,6,6-tetra WO

2004/ 072168 PCT/ EP2004/ 050095 -30 et hyl pi peri d- 4-yl - hexanet hyl enedi am ne,
bis(2, 2,6, 6-tetranet hyl pi perid-4-yl)sebacate,
2,2,6,6-tetranet hyl pi peridin-4-one, 2,2p6,6-tetranethyl piperidin- 4-ol. 2.
UV absorbers and Iight stabilisers 2.1. 2-(2'-Hydroxyohenyl)benzotriazol es,
fZOE Bexgrrpljle_ t2;3 rt m%ﬁ%l&ﬁng—éy h%aneﬁlir\eleney %np h§;yl Q;Q%%ﬂame{h)rlpé)endb ysebacate,

2-(5' -tert-butyl 227“’%9‘8?‘8’9{&?18?{‘&'"4P{3‘7| AP G&irryre st

2-(2'-hydroxy5'-(1,1, 3, 3-tetranet hyl butyl ) phenyl ) benzotri azole, 2-(3",S-di-
tert-butyl-2'-hyﬁﬂbﬁyghﬁﬁyuwisﬂﬁﬁﬁorobenzotriazole,

2-(3' -tert-butyl-2'-hydroxy-5'-nethyl phe- nyl)-5-chl orobenzotri azol e,

2- (3' - sec- but yl S.1. axd-nlabkyhend@bendotiskbleX pp bamyd 3-Renaad-5-metdphsdy)bédzof 2-

hydr oxy- 4' - oct y| @xMehepys g-ReRENI-FyiddsHe®benzotriazole, 2-(5-tert-butyl-2-hydroxyphe-

2-(3",5 -di-tart nygﬂag.oﬁléole QXQ-E)QP&MQQ@FQ@ t)atk&%&%htpljp%@!)eﬁzomazole 2-(3',5'-di-

2-(3", 5" -bis(a, aggl JOQ&QMklh.o%benwgzoexypéa%&%h@l%m5 G Bhee
2- (3 -tert but yl -

| zole ec-hutyl-5" te I-2-hydroxyphenyl)benzofriazole, 2-(2'-
(22( gCE %lle?i(ygﬁ,[ SFH ;ix?:{(ﬁ)y?gepg?rw ]2 og'i?gf {3% EX r% anti; %ronxfyl:g'lbnyl)benzotnazole,
oxy) car bonyl et hy?§ 52"'““!%‘?68‘)@W'éﬁ‘wd?"ysheﬁyﬁ?eﬁ?ﬁff@ﬁzzcﬁ’ et B -Rydrony-5-
2- ( 3-tert - but y| - @t oct;flpyﬁprm@y@yl.)p(\@yl) WPrPR?W?t( iazole, 2-(3“tert-butyl-5'-[2-(2- ethylhexyl-
ar bonyl et hyl ) pheoykabobyetiilzonydbemergtF-ihapishmtriazole, 2-(3-tert-butyl-2"-hydroxy-5-(2-
2- (3" -tert - but yl mandkyasoopeyhyipledy Frebidioberaatjoeds; b@iBHeebuyyd-Yypheayd-hdrenzot ri azol e,
2- (3" -tert-butyl oxgearbbhyicthydpridvetzdricadd, Y| @x3reablaonyldroxy-5-@2-octyloxycarbonyl-
et hyl ) phenyl ) bengt Jhbr@#b@rlz&nazole 2-(3-tert-butyl-5"-[2-(2-ethylhexyloxy)carbonylethyl}-2'-hydroxy-

2-(3-tert-butyl- ,Eheny ik BL, Y- Jaﬁ'ew%%lfe%&%%wémlzo@ 2 AERKY -

phenyl )benzotrl az l kys 21
qctylo carb Iet yl)phenyi nzotrlazole 2,2 methylenebls 1,1,3,3-
§é1 TETh 'l,?e {ﬁiertgert but y! -

2- gﬁ d?ggecgl etl;lsﬁ)htu If benzotrlaz %her&l rﬁes erlf]ch%ion Pde?Cto 2#
2 o er'e i h§| ene bl §|[5 4(_2 (nithorycgbqulethylﬂ -h droxyphe yI] benzo riazole with polyethylene g%/col

tetramet hyl butyl ym6- [Feeﬁ’-zalzléo%Zé\L&'gZ YWRRERQ! d-iort by tyidh S€BlbEEdL | cati on
product of 2-[3' -tert-bu- 2

tyl-5"-(2- met hoxyeathanyl eb-Pydros-ttydhicdniepiye sy 133 2dtadpnzgtohénaz ol € Wit h
p0| yet hyl ene gl yGéRLotriazole; 2-[2-hydroxy-3'-(1,1,3,3-tetramethylbutyl)}-5'-(c, o-dimethylbenzyl)phenyl]ben-
zotriazole.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2'4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.

2.3. Esters of substituted and unsubstituted benzoic acids, for example 4-teri-butylphenyl
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4 -tert-butylben-
zoylyresorcinol, benzoyl resorcinal, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo-




300; [R CH2CHz COO CH, CHzl - , where R =
3'-tert-butyl-4"'-hydroxy-5'-2H benzotri- 2 azol -2-yl phenyl,

2-[ 2' - hydwoxye4di72168, a- di met hyl benzyl )-5'-(1, 1, 3, 3-t et r ametrmpbdutogdopphenyl | -
benzotri azol e;
2-[2'-hydroxy-3"-(1,1, 3,3-tetranet hyl butyl)-5"-(a, a-di net hyl benzyl ) phenyl ] b
en- zotriazole. 2.2. 2-Hydroxvbenzochenones, for exanple the 4-hydroxy,

4- met hoxy, 4-octyl oxy, 4-decyl- oxy, 4-dodecyl oxy, 4-benzyl oxy,
4,2',4"-trihydroxy and 2'-hydroxy-4, 4" -di net hoxy derivatives. 2.3. Esters
of substituted and unsubstituted benzoic acids, for exanple

4-tert-butyi phenyl salicylate, phenyl salicylate, octyl phenyl salicylate,
di benzoyl resorcinol, bis(4-tert-butylben- zoyl)resorcinol, benzoyl
resorcinol, 2,4-di-tert-butyl phenyl 3,5-di-tert-butyl-4-hydroxybenzo WO
2004/ 072168 PCT/ EP2004/ 050095 -31 ate, hexadecyl

3,5-di-tart-butyl -4-hydroxybenzoate, oetiadecyl

3,5-di-tert-butyl -4-hydroxyben- zoate, 2-nethyl-4,6-di-tert-butyl phenyl
3,5-di-tert-butyl -4-hydr ‘ben . 2.4 Acryl f exanpl e et hyl
a-cyano-p,(3-dipﬁ%ﬁ??%%%gﬁé%%?&ﬁggﬁgﬁéfmg%°§%%@ﬁ%$'§T%8%Hg%xﬁ§1acrylate,

met hyl a-carboneFﬁﬁ%?@ﬁﬂﬁﬁﬁﬁ??ﬁ“WﬁWHV%”%& 5H%9%Wb #4581 - p- met hoxyci nna-
mat e, butyl a-cyano-p-nethyl-p-net hoxyci nnamate, mnethyl

a- car bonet hoxy_ p%&ﬂ&h@ﬂ/@i examptesathutt aecyapprd)B-diphenylacrylate, isooctyl o-cyano-B,B-diphe-

N- ( Pcar bonet hoxy nyiac@ista rsinyiny/dajberabthamtidigthate chethyl ReyandR-bethyNingkedcineanpounds, f or
exanpl e ni ckel Copm) E¥iesy b ReiRi-o-hibloRBrhde, byt o JardmbRigPhRIM. -

butyl ) phenol |, SH&QE%% -(E'-@arb%&ho%f-ﬁc}énﬁ/inﬁ- RbEitaoind th or without additional

| i gands such as n- butylamne, triéthanol am ne or

N- cycl ohexyl di et hanol am ne, nj ckel djbutxldithiqcanbang%e, nLﬁkeI salts of
t he” nonoal kyl esghickel gomgounds; far &Pl Dickel {PMRP R 22 Lppisi4-t1. yp tetramety

4- hydr oxy- 3, 5- di Ptdphenclispph of B h2 S350 I5h o € “Het gldtieppdeasts st Abtexes of

ket oxi mes, e.g. &fyiaingytipthanelpoie prefi-¢ygohpyidiethangaming.cicisy HREMdICCIREMAR | ck el

conpl exes of 1- phigwnlshits 4f thearanerid -e§erfy y.drticxyefiyl oeetiol ester, et thivromy3.54-eh-  out

addi ti onal | i gandsybezZylfhospiine bdidC @dkbl gorfpiexed effketckin@sricln 88 2-hyliory-4@edypé-€

bi s(2, 2, 6, 6-t et r ayRibyktodmePiidRE Edn@itle} @ RRGAY-Ruroyl-5-hydroxypyrazole, with or with-

bi s(2, 2,6, 6-tetragedaiorkinighndl peridyl)succi nate,
bis(1, 2, 2,6, 6-pent anet hyl - 4- pi peri dyl ) sebacat e,

E: 2 E EIL.- (2)Ct2y |60)6(¥;)g ﬁg’ Qeri il |{\0r ?-JEI rni>e(é ,: éragjrﬁ?p?ér liis(a,e,6?6§(§r9r§e%t4$lperidyl)sebacate,
n-but i -3, 5-di -t 8F e N .
1- ( 2. hy dr ox y et hy |b:?(;l -octyloxy-2,2,6,6-teframethyl-4-piperidyl)Sebacate,  bis(1,2,2,6,6-pentamethyl-4-piperi-

dyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxyethyl)-
2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates of
N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-di-
chloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-tetra-
methyl-4-piperidyl)-1,2,3,4-butanetetracarboxylate, 1,1-(1,2-ethanediyl)-bis(3,3,5,5-tetrame-
thylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethyl-
piperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)-
malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, bis(1-octyl-
oxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succi-
nate, linear or cyclic condensates of N,N*-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylene-

diamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-
butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-riazine  and  1,2-bis(3-aminopropylamino)-
ethane, the condensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-
1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetrame-
thyl-1,3,8-triazaspiro[4.5]decane-2 4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-piperidyl)pyr-



2,2,6,6-tetramet hyl - 4- hydr oxypi peri di ne and succinic acid, linear or cyclic
condensat es of

N, N' - bi s(Wo206yG2168t r aet hyl - 4- pi peri dyl ) hexamet hyl enedipemipreooansooos
4-tert-octylam no-2,6-di- chloro-1, 3,5-triazine,
tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate,
tetrakis(2,2,6,6-tetra- nethyl-4-piperidyl)-1, 2,3, 4-butanetetncarboxyl at e,
1,1'-(l,2-ethanediyl)-bis(3,3,5, 5-tetrane- thyl pi perazi none),

4- benzoyl - 2, 2, 6, 6-t etranet hyl pi peri di ne, 4stearyl oxy-2, 2, 6, 6-tet mret hyl -
pi peri di ne,

bis(1, 2, 2,6, 6-pentanet hyl pi peridyl)-2-n-butyl-2-(2-hydroxy-33,5-di-tert-but
yl benzyl ) - mal onate,

3-n-octyl-7,7,9,9-tetmet hyl -1, 3, 8-tri azaspi r o[ 4. 5] decane- 2, 4- di one,

bi s(1-octyl- oxy-2, 2,6, 6-tetranethyl pi peridyl)sebacat e,

bi s(1-octyl oxy-2, 2, 6, 6-tetranet hyl pi perazdyl )succi- nate, linear or cyclic
condensates of N, N -bis(2, 2,6, 6-tetranethyl -4-piperidyl)hexanet hyl ene-

g' gm gre O?Z,d 64b|ms)'% ?1%'@,%33&,2’3918dg<':y191h(|1,QE,é?é-;}ehtg’rhe%&-rp%%Jn)&%ﬁdi}et}%-d%r%,ndae nsate of
but yl ami no- 2, 2, 6™ SRR Brddetergy 1245 Sragetyripging, 8 cogigeate of

|, 2- bi s(3- ani nophYPiFRaAPirHMehdt-Hegidheraethep IS atde* BFoNSYRHIfCH s -

, 6-di - (4- n- but y| digriond33tigzing, 6 ccBdepsaiet A B LE§rpitopreripeydeghaneiand 28640 | a7i ne and
1, 2- bi s( 3- am nopehepy3sEfriane)ae Wabmses-buBlanicet Apl6-tFarckaleiezydine 1CAB, RpgNot et mre-

t hyl - 1, 3, 8-tri azasgpisroeb a bohalaea BErehednddiaBifand 2,4,6-trichloro-1,3,5-triazine as well

3- dodecyl -1 - (2, 255 NG diBisrdi¥E bAdY b-butyiainB.8.% 6ledpithypWEAaiZ) QelsO sl 6.

PCT/ EP2004/ 0500934276532 77; Ol ti- @128 B1efamamls BRRy1)-n-dodecyisuccinimide, ~ N-(1,22,66-
3-dodecyl -1- (1, 2peﬁtagetq@lg%ﬁahg)ﬁg%XJsﬁcéﬁiBihepeE-IUQXJbeB!,B-‘Ee@Arﬁeﬁt&l-ﬁ‘-@ia—%B-%ii dione, a

21 )éf)ﬁ(rj:ng; t g- gfexgzasg%-splro ,5]decane, a réa%t?og %‘rgé{i!:t%%;{f,g,g-téfar@éth@l&%?cﬁo[n%&?lhbyal- pr per I di ne,

N, N - bis(2, 2,6, 6§'?*é?2?“éf%i"iﬁ<¥f'§lif$? pFi B8 PR L el A AP AR Y and

4- cycl ohexyl ani ngeegdvigyeaepypr-Grmgthapyegengliefprog NN as-orgy N i O S a5y

1, 2- bi s( 3- am nopihepyPafissreiirasiemang dester of +ppthoRindrgnapiaacd Wit | 57i ne as

wel | as 4- but yl an®aes-@nt2megyl@-hydeypiagrieind péiyiretiudpropdidrey-4(&8S-teagethyio.

[ 136504- 96- 6] ) ; ppraagndeasat eatbn frodetve xasie déicmhyiddeaifin copolymer with

2,4, 6-trichl or 0- 12 86.BirdmbthyBZirkRpigBdinaBd 112,2,68 Serbimblydi-dritoydesumne and

4- butyl am no- 2, 2, 6, 6-t et ranet hyl pi peddi ne (CAS Reg. No. 1192268-64-7]);

N-(2, 2,6, 6-tetr agptdiyld-DLRskE A¥lbaRxRRiRe ) Sus6hikilid e z-ddioks 2, 2, 6, 6-

pent amet hyl . 4- pi 8?—'211]4 irtybluth_arr;ljl'_dg ?9%%¥Je %%I [Hi-tgpt-gl%Xanilide, 2-ethoxy-2'-ethyloxanilide

2-undecyl -7, 7, 9, GLECLTATR AV Lok .t ' oagh 4 diBianl ol ) decane, a

reaction product “OfoF g agipRPIRRRIg G PI OV EVE unciecrxl -1~ oxa.

3, 8- di aza- 4- oxosBi"r %QtTﬂ’IZBﬁ‘rH’éé%téﬂ'%i'Wéa"% i ?:"ﬁtf‘%sr ?{H’ya'?di Rmiethoxy-disubsituted

1, 1- bi S( 1,2, 2,6, @@ﬂl@?ﬂa%@mﬁpf_onfqnd p-ethoxy-disubstituted oxanilides.

pi peri dyl oxycarbonyl) - 2- (4- met hoxyphenyl ) ot hene,

N, N' - bi s-f or nyl - Bis.[d @ tidefyhe )63 Hidzines; @repample 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-

t hyl - 4- pi peri dyl ) hexamet hplhgpred-aibamenyhs Ebigt-direthpfhenyl)-1,3,5-triazine, 2-

4- met hoxymnet hyl e pamm|@Ripken®jedis@k-tiRethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyl-
oxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine,  2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl]-4,6-bis(2 4-dimethyl)-1,3,5-riazine, 2-[2-
hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-riazine,  2-J4-
(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl-
phenyl)-1,3,5-triazine, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hy-



2, 6, 6- pent anet hyl - 4- hydr oxypi peri di ne,

[nethylpropyl 3-xy-4-(2,2,6,6-tetranet hyl -4- piperidyl)]siloxane, a
ti on woadumai72sB el efi c aci d anhydri de- a- ol efi n copelcymerooiosdnos

, 6, 6-tetranet hyl - 4- am nopi peri di ne or

2 6, 6- pent anet hyl - 4- am nopi peridine. 2.7. Oxam des, for exanple

-di octyl oxyoxani | i de, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy-
i-tert-butoxanilide, 2,2'-didodecyloxy-5,5"-di-tert-butoxanilide,
thoxy 2' -ethyloxanlllde N, N' - bi s( 3-di net hyl am nopr opyl ) oxam de,

2 et hoxy-5-tort-butyl-2'-ethoxanilide and its mxture wth
2-ethoxy-2'-ethyl-5,4"-di-tert-butoxanilide, mxtures of o- and

p- met hoxy-di substituted oxanilides and m xtures of o- and

pet hoxy-di substituted oxanilides. 2.8. 2-(2-Hydroxvohenyl)-1 3,5-tri azi nes,
for exanple 2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)- 1,3,5-triazine,
2-(2-hydroxy-4-octy|oxyphenyl)-4,6-bis«ﬁ;4-dinethylphenyl}1,3,5-triazine,
2- (2, 4- dihydroxyphenyl) 4, 6-bi s(2, 4-di met hyl phenyl } 1, 3, 5-tri azi ne,

2 4-bi S( 2- hydr OX Ret?c%i en)H-dr 6-d enyi1 %5 ggazine 2 4,6 tns[2 hydroxy-4-(3-butoxy-2-hy-

xyphenyl ) - 6- 2
{FZ) hyér ijy El o‘?f? B " '“% bi & Hyd'°’f¥ﬁrte?‘i’))1§b4ﬁ'5}’?ﬁy‘}hew) Gpnen ylt ri azi ne,
(2- hydr oxy- 4- dbﬂ%@iiﬂ%%fdﬁ ?MF {2ethgihesP-L o ) 2P IR RS Y 4 2.4
,3,5-triazi ne, dimethylphenyl)}-13,5-triazine.
(2-hydroxy-4 tridecyl oxyphenyl) -4, 6-bi s(2, 4-di net hyl phenyl )-1,3,5-triazin
3. Metal deactivators, for example N,N'-diphenyloxamide, N-salicylal-N'-salicyloy! hydrazine,
[ 2- hydr Oy 4- ( 2- Rpchis@aroAmatskie, ONMRE@ PRI AYtokypKbnroBbreifriredic Met hy! ) - |,
5-triazi ne, 2- [ 23 salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl

hydl’ oxy- 4- ( 2- hydg %szd@ S%I:oyl bQM@EﬁQXéeOW)dQ&@W $011l dﬂyd@izulﬂel §‘I%rs(é§lngi- met hyl ) 1,3,

5-triazine, 2-] iy : 0DraDi e
(dodecyloxy/trldgewﬁwm?mﬁchQH} %?B?%%“%VT°%”HW rgayphenyl] 4, 6-bis(2,4-dinme
t hyl phenyl} 1, 3,5-triazine, ) P

2-[ 2- hydr oxy- 4- (%-H?E%ﬁ%&uéﬁggﬂg% BHER I PHE SR W&’%Pﬁ?gfﬁ 4di net hyl -
phenyl ) 1,3,5-t rptﬁ@l]dﬁl@ll phosphites, trls(nonylpheny phosphite, frilauryl phosphite , trioctadecyl phos-

2- (2- hydr oxy- 4- hé%yh@&@%@%@ﬁ?ﬁdAWBB@th@ﬁ?WK%b@WQQWWﬂﬁ%ﬂﬁé"wﬁm¥2 hy WD
2004/ 072168 PCT/ er280diioc0fr0e3eBe, bis(@B di-tert-butylphenyl)pentaerythritol diphosphite, bis(2,4-di-

dr oxy- 4- met hoxy phegyte)yhpéntervahiitp hapnasbhitd, , 1B(25%-di-teri-igugi4rm@ghylphenyl)pentaerythritol

2,4, 6-tris[2- hydaighsspnid: §idoubbybxghtaed ity - diplldsEine pispRraypirdmphyondyi3, 5-t i azi ne,
2-(2-hydr Oxyphenyénhae%n(oﬂaaﬂ&pmm(@h@wdea buGoRRBBMAaeryithiodipRashHitd, @&kaNE,

2-{2- hydroxy-4-[ g s(o%wt LREXkarib (2 L6 ) b A DXYipHeRRY dpxachiokieny| ] - 4, 6- bi s(2
,4- d i met hyl phe@é’ loxa' t—I:tr“eF t)n%H d%en [9@1@ dl%ﬂﬂgépho&ﬁ't 0&3?2’4 dftg}{ exarrpl €

N N -di phenyl Oxamggil’net henyl)meﬁle %ospme bls?z |t|l MIS e}ﬁqghg‘r%/be%q 'phosphite,

(0]
2-
2-
1
2
e,

- bi | |
NN bl o35 6 Bl A AN 8’@5*! LEAG

3-sal i cyl oyl ami niietyitgsGe.35-elpiestouy-14ToerBe Az vy %WYWV'GFH%% azi de,
oxani | i de, |sophFHai@VFV'Uwﬁyéﬂawmﬁﬁmm%e§&€69ﬁwﬁi§ﬁﬁ§ﬁVPH%HF§@Ide
N, N - di acet yl adi pagtioeihbppiermzi de, N, N - bi s(salicyl -

The following phosphites are especially preferred:

Tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba-Geigy), tris(nonylphenyl) phosphite,



oyl ) oxal yl di hydrazide, N, N -bis(salicyloyl)thiopropionyl dihydrazide. 4.
Phospht es and phosphonites, for exanple triphenyl phosphite, diphenyl alkyl
phosphi t eso 20pdemekdi al kyl phosphi tes, tris(nonyl phenyl pcplaps@hios@®9s
trilauryl phosphite, trioctadecyl phos- phite, distearylpentaerythritol

di phosphite, tris(2,4-di-tert-butyl phenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tort-butyl phenyl)pentaerythritol

di phosphite, bis(2,4-di- cunyl phenyl)pentaerythritol diphosphite,
bis(2,6-di-tert-butyl -4-methyl phenyl ) pentaerythritol diphosphite,

di i sodecyl oxypentaerythritol diphosphite,
bis(2,4-di-tert-butyl-6-nmethyl phenyl)- pentaerythritol diphosphite,
bis(2,4,6-Iris(tert-butyl phenyl)pentaerythritol diphosphite, tristea- ryl
sarbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenyl ene
dl phosphonite, 6-

i sooctyl oxy-2,4,8,10-tetra-tent-butyl -42H di benz[ d, g] -1, 3, 2- di oxaphosphoci n
, bis(2,4-di-tert- butyl-6-nethyl phenyl)nmethyl phosphite,
bis(2,4-di-tert-butyl-6-nethyl phenyl)ethyl phosphite,

6-fl uoro-2, 4,8, 10- tetya- Ler cbu@yl-lziggggyl-dio@mgmd,g]-l,S,Z-dioxaphospho
cin, 2,2',2"-nitrilo- -
[triethyltris(3,3,5,5"- @-tert-butyl-
, 2-ethyl hexyl (33, Bc5-ce- P—F
tra-tert-butyl-1,1"-biph Q2,2 -diy|l ) phos )
5-butyl -5-et hyl -2-(2, 4, i-tert-butylkphenoxyh- 1, 3, 2-dijoxaphosphirane.
The fol | owi ng phosphit,e e ¥¥Peci allly preferr@(‘f”s)3
Tris(2,4-di-tert- butyTphenyI) phosphite (Irgafosr”168, G ba Gei gy),
tris(nonyl phenyl) phosphite, WO 2004/072168 PCT/ EP2004/ 050095 -34 (CH3) 3C
C(CH 3 (CH3)3C C(CH3)3 O A H3C @iguf-F P-O-CH2CH, N (B) r O ")O (CH33C
\C(%ﬁC&%ﬁ(%&% 2 qm&sopom%mmwmmm(q

(©)

pr-phenyl - 2, 2' - di yl ) phosphi t e]

P—O—CH,CH;——N (B)

14
o)
{CH,)C
C(CH,),
IO O\
(CH,),C o0—P X P—O C(CH,),
o o (D)
C(CH,), (CH,),C
C(CH,), (CH,)4
/o O\
H,C o—p X p—O CH,
o) o (3]
C(CH,), (CH,)4
_ (I;Ha -
H,C—C—CH,
2 >< O\ O—{—P—OCH,CH,
(F) HyCz—O—P, JP—0—CyHy 2778 (G)
(8] (o] Hac\
o} CH
PN 3
HC on,




~r (CHa)aC / C(CH3)3 O(CHBLC ~~ OP X P-O~YC(CH3)3 (p) OO0 C(CH3)3
(CH3)3C (C(CH3)3 (CH3) C 300 3 HCOPOOP-OCH (E) -0- 1 CCH3)3
(CH3) aC GMe 20048C2168 CH3 O(F) HC38 OP P-OC9H37 \ echrrpaddosig G O O
H3C, HCSC CH3 CH3 2 V\D 2004/ 072168 PCT/ EP2004/ 050095 -35 5.

Hydr oxvl am nes, for exanple N, N-di benzyl hydroxyl am ne,

N, N- di et hyl hydr oxyl am ne, N, N- di cctyl hydr oxyl am ne,

N, N-di | auryl hydr oxyl am ne, N, N-ditetradecyl hydroxyl am ne, N, N-

di hexadecyl hydr oxyl am ne, N, N-di oct adecyl hydr oxyl am ne,

N- hexadecyl - N- oct adecyl hydr ox- yl am ne,

N- hept adecyl - N- oct adecyl hydr oxyl am ne, N, N-di al kyl hydr oxyl am ne deri ved
from hydrogenated tallow amne. 6. Nitrones, for exanple

N- benzyl - al pha- phenyl ni trone, N-ethyl -al pha-nethylnitrone, N-octyl-

-35-

5. Hydroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N-
dioctylhydroxylamine, N,N-dilaurythydroxylamine, N,N-ditetradecylhydroxylamine, N,N-
dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydrox-
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from
hydrogenated tallow amine.

6. Nitrones, for example N-benzyl-alpha-phenylnitrone, N-ethyl-alpha-methylnitrone, N-octyl-
alpha-heptylnitrone, N-lauryl-alpha-undecylnitrone, N-tefradecyl-alpha-tridecylnitrone, N-
hexadecyl-alpha-pentadecylnitrone, N-octadecyl-alpha-heptadecylnitrone, N-hexadecyl-al-
pha-heptadecylnitrone, N-ocatadecyl-alpha-pentadecylinitrone, N-heptadecyi-alpha-hepta-
decylnitrone, N-octadecyl-alpha-hexadecylnitrone, nitrone derived from N,N-dialkylhydroxyl-
amine derived from hydrogenated tallow amine.

7. Thiosynergists, for example dilauryl thiodipropionate or disteary! thiodipropionate.

8. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,
stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(f-

dodecylmercapto)propionate.

9. Polyamide stabilisers, for example copper salts in combination with iodides and/or phos-
phorus compounds and salts of divalent manganese.

10. Basic_co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, triallyl
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanés, alkali
metal salts and alkaline earth metal salts of higher fatly acids, for example calcium stearate,
zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium
palmitate, antimony pyrocatecholate or zinc pyrocatecholate.

11. Conventional nucleating agents, for example inorganic substances, such as talcum,

metal oxides, such as titanium dioxide or magnesium oxide, phosphates, carbonates or
sulfates of, preferably, alkaline earth metals; organic compounds, such as mono-or
polycarboxylic acids and the salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid,



al pha- heptyl nitrone, N-Iauryl-al pha-undecyl nitrone,
N-tetradecyl -al pha-tridecylniitrone, N hexadecyl -al pha-pentadecyl nitrone,
N- oct adecyb-2ad4pirarshept adecyl ni trone, N-hexadecyl - al - phachapeadasybni t r one,
N- ocat adecyl - al pha- pent adecyl ni trone, N heptadecyl -al pha- hept a-
decyl nitrone, N octadecyl -al pha-hexadecyl nitrone, nitrone derived from
N, N- di al kyt hydr oxyl - am ne derived from hydrogenated tall ow am ne. 7.
Thi osynergi sts, for exanple dilauryl thiodipropionate or distearyl
t hi odi propi onate. 8. Peroxide scavengers, for exanple esters of
O-thi odi propionic acid, for exanple the lauryl, stearyl, nyristyl or
tridecyl esters, nercaptobenzi m dazole or the zinc salt of 2-nercapto-
benzi m dazol e, zinc dibutyldithiocarbamate, dioctadecyl disulfide,
pentaerythritol tetrakis((3- dodecyl nercapto)propionate. 9. Polvam de
stabilisers, for exanple copper salts in conbination with iodi des and/or
phos- phorus conmpounds and salts of diva&l-ent manganese. 10. Basic
co-stabilisers, for exanple nelam ne, polyvinylpyrrolidone, dicyandian de,
triallyl cyanurate, urea derivatjves, hydrazine derivatiyves, am nes,
pol yani des, pol yﬁ?ﬁs%YH%%ﬁ"ea?,‘* s%%?aﬁ”‘i‘c'"aterr%ts%?f‘fxg%rlz?as? TR RAM RS "B4F th net al
salts of higher Pt yoRMTES, PomedyanfsPEakal BPRIH st¥hr at’@ ™ Yi*fc stearate,
magnesi um behenaf”@?"hygﬁﬁ@g‘i)iﬁﬁ#%t dapatigaranctyditepayiderebite £f%€ Bt pot assi um
pal mtate, anti ndfigrzyidendettobchol ate or zi nc pyrocatechol ate. 11.
Conventional nucleating agents for exanple inorganic substances, such as
talcum netal oxd. 08& addius Hor&Saniple pladitiddid) abricnts, cheoldy addamvgs esdlysteniaxi de,
phosphat es, car bep@di 8gnt§loptic® Wkidh@hedS fidMeprodargedgtiisd Bitidtatic adektalahdRowd@r t h net al s;
organi ¢ conpoundggguch as nono- or polycarboxylic acids and the salts
thereof, e.g. 4-tert-butyl benzoic acid, adipic acid, W 2004/072168
penzoate; pol ymott i bRIRRER f o te il SUEGLIRL SRR P01 U1
Especi al |y, pref ef PRG35 U Uph ot BROBIL || dene) sor b tol
1, 3: 2, 4- di ( par anBENYH 8B ER 2V PHB MY L PHY 5T -ACaH Y2 87 3 H-Gag v P enzy|
i dene) sor bi tol . VISl Hdartbagnroluirgone.5ddi-terbyisil2-pearpdeyetiog®pesyl- | ubri cant s,
r heol ogy additi veszofusaf-aleydsy-ksls. Fd-efputytidhri2mpiovstieriehsnylhepefirasdondgdr i ght ener s,
f | amepr oof i Nng agentisert-betytB14Sthertyphenydbgepftran-2zanel 3acataxyagp-dimethylphenyl)-5,7-
di-tert-butylbenzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butylbenzo-
furan-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-one, 3~(2,3-dimethylphe-
nyl)-5,7-di-tert-butylbenzofuran-2-one.

The weight ratio of the above described component b) to the conventional additive is
preferably 1:100 to 100:1, for example 1:90 to 90:1, 1:80 to 80:1, 1:70 to 70:1, 1:60 to 60:1,
1:50 to 50:1, 1:40 to 40:1, 1:30 to 30:1, 1:20 to 20:1, 1:10 to 10:1, 1:5t0 5:1, 1:4 to 4:1, 1:3 to
311, 1:2t0 21 0r 1:1,

A preferred embodiment of the present invention relates to a composition containing as
additional component
c-2) one or more sterically hindered amine compounds.

Preferred examples of these sterically hindered amine compounds are those listed above
under item 2.6. The combined use of components b) and c-2) can even lead to a synergistic
effect in further reducing the haze of a crystallizable synthetic polymer. Component ¢-2) is
preferably used in an amount of 5 — 70 %, more preferably 10 — 30 % and most preferably
15 — 25 %, relative to the weight of component b).



agents. 13. Benzofuranones and indolinones for exanple those disclosed in
US- A- 4, 325, 863; US-A- 4,338, 244; US-A-5,175,312; US- A-5, 216, 052;

US- A- 5, 25R8064807DiE8 A- 431661 1; DE- A-4316622; DE- A- 43168C0/EPRIR4A5@SBO839 or
EP- A- 0591102 or 3-[4-(2acet oxyet hoxy) -

phenyl ] 5, 7-di -t ent - but yl benzof ur an- 2- one,

5 7-di-tert-butyl-3-[4-(2-stearoyl oxyet hoxy) phenyl]- benzof uran-2-one,

3,3 -bis[5,7-di-tert-butyl -3{4-[2-hydroxyet hoxy] phenyl ) benzof uran- 2- one],
5,7-di-tart-butyl - 3-(4-et hoxyphenyl ) benzof ur an- 2one,

3- (4-acet oxy3, 5-di met hyl phenyl ) -5, 7- di-tert-butyl benzof uran-2one,

3-(3, 5-di net hyl - 4- pi val oyl oxyphenyl )-5, 7-di -tert-butyl benzo- furan-2-one,
3- (3, 4-di met hyl phenyl ) -5, 7-di -tart-butyl benzof uran- 2- one,

3-(2, 3-di met hyl phe- nyl)-5,7-di-tert-butyl benzofuran-2-one. The wei ght
ratio of the above described conponent b) to the conventional additive is
preferably 1:100 to 100:1, for exanple-#-90 to 90:1, 1:80 to 80:1, 1:70 to
70:1, 1:60 to 60:1, 1:50 to50:1,1:40 to40 1 1: 30 t030 1,1:20 to20:1,1:10
:)?ei} g r r1 ed lerSsz)gl §ﬁ°%%r prle%ﬁetdtegb‘ﬁm"t 4 t]ﬁ? Py Sﬁ'g ent 'i°5{r?'at? set? a?e%os'{' 0 °°an{a'(r:"(r:') 0s ;A\t i on
containing as aBfdftPEHEMP8Bhponent c-2) one or nore sterically hindered
am ne conpounds. SPPEPEPFLH @R &Nl es of these sterically hindered am ne
conpounds are those |listed above under item 2.6. The conbi ned use of
conponent s b) an@onper)t c@)dsprefemblinatleeshohe fubricant Sigeted frgm B¢ areup copdfisfrget i n f ur t her
reduci ng t he hazgnibdtic @& n@uray Bdxed ahd ariisd cefaB\aEidshedoin@enpdiva/deition sa@ipgBenent o0-2) i S
preferably used bdwarB :s@mumtexaaﬁne,_a UtimahRs Efpycibiadi€or pluefiCrakikty, \bOa-28, 30 % and
most pr ef er abl y Vél-ﬁ/e‘la?g@esé?lscl’fa@’nﬁ-t bgﬁsi\ﬁbmhm 1%@%3&!0@; se@@eﬁmﬂﬁnt b) WO

2004/ 072168 PCT/ gg{g,g%{cp§gcgg§ateﬁ§,zw,@gp,gfg% preferred enbodi ment of the
present inventi on re ates to a corrposn tion containing as additional

conmponent c-3)

bl t
| east one | ubri ca ffrat?' %%?r%?ﬁﬁ'cwr?ﬁs °St§r ougvfr%]' i "the(g‘fwag(e“ ‘?“dear%{ ﬁet iycaor
nat ural waxes anBeRMSAESSYPTIRLE YR iggEress P%ﬁé%@‘*fa’@f\a. nition and

revi ew polyethylene waxes, metallocene polyethylene waxes and iegler-Natta polypropylene

waxes.

A most suitable commercially available Fischer-Tropsch wax is for example AdSperse 868
(RTM), available from SASOL (RTM), Republic of South Africa. Examples of most suitable
Ziegler-Natta waxes are Licowax PE 520 (RTM) and Licowax PP 230 (RTM) commercially
available from Clariant GmbH, Germany.

Most suitable polyolefin waxes have preferably a molecular weight M, of more than 800
g/mal and less than 20’000 g/mol.

Examples of suitable natural waxes are refined esters of montan wax and decolorized
paraffin waxes.

Examples of fatty acid amids are stearamide, erucamide and cleamide which are
commercially available as Atmer SA 1750 (RTM), Atmer SA 1753 (RTM), respectively Atmer
SA 1756 (RTM), Atmer SA 1758 (RTM) and Atmer SA 1759 (RTM).

Component c-3) is in particular at least one lubricant selected from the group consisting of
Fischer-Tropsch wax, high-pressure polyethylene wax, Ziegler-Natta polyethylene wax,
metallocene polyethylene wax, Ziegler-Natta polypropylene wax, natural waxes and amides
of fatty acids.



on waxes is given, for exanple, in Ulmnn's Encycl opedia of |ndustrial
Chem stry, Vol. A-28, VCH Verl agsgesellschaft nbH D 69451 Weinheim 1996
(i n partiwol2asyo7sme pages 104 if. therein), which is ircompesabsmoner ewith
by reference. Preferably suited are synthetic waxes, nost preferably fully
synthetic waxes of |low polarity. Exanples are Fischer-Tropsch waxes,

hi gh- pressure pol yet hyl ene waxes, Ziegler-Natta polyethyl ene waxes,

nmet al | ocene pol yet hyl ene waxes and Ziegler-Natty pol ypropyl ene waxes. A
nost suitable comercially avail able Fischer-Tropsch wax is for exanple
AdSperse 868 (RTM, available from SASOL (RTM, Republic of South Africa.
Exanpl es of nobst suitable Ziegler-Natta waxes are Licowax PE 520 (RTM and
Li cowax PP 230 (RTM comercially available fromd ariant GrbH, Gernany.
Most suitable polyol efin waxes have preferably a nol ecul ar wei ght IH of
nore than 800 g/nmol and |less than 20' 000 g/ nol. Exanpl es of suitable
natural waxes are refined esters of nomsan wax and decol orized paraffin
waxes. Exanples of fatty acid am ds are stearan de, erucani de and ol ean de
which are commercially available as Atnmer SA 1750 (RTM), Atnmer SA 1753
(RTM, respectively Atnmer SA 1756 (RTM), Atnmer SA 1758 (RTM and Atnmer SA
1759 (RTM. Conponent (>-3) is in particular at |east one |ubricant

sel ected from t FecbErip EemRIngt ) Ay cefronepticdtpp plsoFrowp §EpIiiasect Ri gh- pressure
pol yet hyl ene waxredugipadiegl here oidztytalizaiglsynisttia pdiverrreCopaorent c-fristrralerboeessst pol yet hyl ene
wax, Zi egl er - Nat iban gp06nyq00.0134 % meve peirableralt-U Mahostvesieadle AR €0. 2itée of fatty
aci ds. WO 2004/ 0t 4 6&gnR¥ebmkna®§4/ 050095 -38 The conbi nation of conponent
b) and conponent 0-3) may al so show a synergistic effect in reducing the

haze of a cryst abLidablResRbhalchfoRBhsEBing (CRIRRBERLET2) 1S preferably

present in an apgpuynt o bl refe ioh ekl %9 nost
preferable 0.2 ﬂg&% bbo/g E?IQTQ’ ékﬁusoéblo‘/ﬁmomﬁégompﬁdg{? E%?J O%mpah%r(]bgﬂ(t a). Exanpl es

. inj%qrt_ilon), sl?xsh mgdir%t iLjé/cﬁon m%lgrgt ooEwe ion %oltjtlng,?ormir? OcrggpresFon . )
of processi ng of e " conposl t1"ons accor n 0 the (é;gvgr§EOQWoJergvent I on are:

molding, pressing, film extrusion {cast film; blown fili), fiber spinning
drawing (uniaxial, biaxial), annealing, deep drawing, calandering, mechanical transformation,
sintering, coextrusion, coating, lamination, crosslinking {radiation, peroxide, silane), vapor
deposition, weld together, glue, vulkanization, thermoforming, pipe extrusion, profile
extrusion, sheet extrusion; sheet casting, spin coating, strapping, foaming, recycling / rework,
extrusion coating, visbreaking (peroxide, thermal), fiber melt blown, spun bonded, surface
treatment {corona discharge, flame, plasma), sterilization (by gamma rays, eleciron beams),

gel-coating, tape extrusion, SMC-process or plastisol.

The compositions according to the present invention can be advantageously used for the
preparation of various shaped articles. Examples are:

I-1) Floating devices, marine applications, pontoons, buoys, plastic lumber for decks, piers,
boats, kayaks, oars, and beach reinforcements.

I-2) Automotive applications, in particular bumpers, dashboards, battery, rear and front
linings, moldings parts under the hood, hat shelf, trunk linings, interior linings, air bag covers,
electronic moldings for fittings (lights), panes for dashboards, headlamp glass, instrument
panel, exterior linings, upholstery, autornotive lights, head lights, parking lights, rear lights,
stop lights, interior and exterior trims; door panels; gas tank; glazing front side; rear windows;
seat backing, exterior panels, wire insulation, profile extrusion for sealing, cladding, pillar
covers, chassis parts, exhaust systems, fuel filter / filler, fuel pumps, fuel tank, body side
mouldings, convertible tops, exterior mirrors, exterior trim, fasteners / fixings, front end



I nj ection bl ow nol di ng, extrusion, blow nolding, rotonolding, in nold
decoration (back injection), slush nolding, injection nolding,

co-i nj ectwonroomd7eiceg, form ng, conpression nolding, pressiEPgo4fosdons
extrusion (cast film blown film, fiber spinning (woven, non-woven),
drawi ng (uni axial, biaxial), annealing, deep draw ng, cal andering,
mechani cal transformation, sintering, coextrusion, crating, |amnation,
crosslinking (radiation, peroxide, silane), vapor deposition, weld

t oget her, glue, vul kani zation, thernoformng, pipe extrusion, profile
extrusi on, sheet extrusion; sheet casting, spin coating, strapping,
foam ng, recycling / rework, extrusion coating, visbreaking (peroxide,
thermal ), fiber nmelt blown, spun bonded, surface treatnment (corona

di scharge, flane, plasm), sterilization (by ganma rays, electron beans),
gel -coating, tape extrusion, SMC process or plastisol. The conpositions
according to the present invention can-#¥e advantageously used for the
preparation of various shaped articles. Exanples are: |-1) Floating

devi ces, narine i cation nt oon . nl i C | r for decks,

pi ers, boats, k§§§%§§gﬂgﬁ§%m§%§m?%%;%ﬁfg#ﬁ %??gﬁ@%%ggpfg2;ﬁhutonntive
appl i cations, in>paPrPiRUFAR BUNPEILe TReRBELF YL battery, rear and front

| i ni ngs, noldings parts under the hood, hat shelf, trunk linings, interior
linings, air bag"beadFaicdevispsglp Pt Honmestings: RS fof 3 RIkNg: FAR8fEesYTesght s), panes
f or dashboards, huengitrargss gledicokrasep helmatsitisnt  panel , exterior |inings,

uphol stery, autonotive lights, head lights, parking lights, rear lights,
stop lights, i ntes)bDéicesadflare i@yl dtor EaF (cdlBriotoRe) holyaBgEhisinggas t ank; gl azi ng
front side; rear windows; seat backing, exterior panels, wire insulation,

pr ofile extrusi ODST) E)erces?fc_ﬁgdai:e@ ligaﬁdn?,-quzrm:gar rdalielslalairsatelI%,\é%rr&ntrﬁnéési S par ts,
exhaust systens, fuel filter/filler, fuel punps, fuel tank, body side

nmoul di ngs, convertible to exterior mrrors, exteriar tri fasteners /
i nge, T ront erd s Ssaamss Bttt BealBph0E s e ol acs.
hi nges, |ack syst'&mE T AIGEGE™ roof racks, pressed/stanped parts, seals,
side I npact protection, sound deadener/ insul ator and sunroof. 1-3) Road
traffic devi ces, "APRiaees @ 2 crRes nserstl angdectipiipsiosic deytes (peygede! mar ki ng, car
accessories, warampyig) erhoan girtetde phame @intsa feledisicyedds, audie pndwities devicgsk. es.  1- 4)
Devi ces for pl anéswenpat kaigdlie, TV bl ond par@lrdevfcgsar , ot or bi ke) 1 ncl udi ng
f ur ni shi ngs.

1I-2) Jacketing for other materials such as steel or textiles.

1I-3) Devices for the electronic industry, in particular insulation for plugs, especially computer
plugs, cases for electric and electronic parts, printed boards, and materials for electronic data

storage such as chips, check cards or credit cards.

11-4) Electric appliances, in particular washing machines, tumblers, ovens (microwave oven),
dish-washers, mixers, and irons.

II-5) Covers for lights (e.g. streetlights, lamp-shades).
11-8) Applications in wire and cable (semi-conductor, insulation and cable-jacketing).

11-7) Foils for condensers, refrigerators, heating devices, air conditioners, encapsulating of
electronics, semi-conductors, coffee machines, and vacuum cleaners.



1-5) Devices for space applications, in particular rockets and satellites,
e.g. reentry shields. 1-6) Devices for architecture and design, mning
appl i cat iwopo4ace16st i ¢ qui eti zed systens, street refugesI/Eepasmbmbsers.
I1-1) Appliances, cases and coverings in general and electric/electronic
devi ces (personal conputer, tel ephone, portable phone, printer,

tel evi sion-sets, audio and video devices), flowerpots, satellite TV bow ,
and panel devices. 11-2) Jacketing for other materials such as steel or
textiles. 11-3) Devices for the electronic industry, in particular
insulation for plugs, especially computer plugs, cases for electric and

el ectronic parts, printed boards, and materials for electronic data
storage such as chips, check cards or credit cards. 11-4) Electric
appliances, in particular washing nachines, tunblers, ovens (m crowave
oven), dish-washers, mxers, and irons. 11-5) Covers for lights (e.qg.
street-lights, |lanpshades). I11-6) Appli4ations in wire and cable
(seni-conductor, insulation and cable-jacketing). I1-7) Foils for
condensers, refrl ating devi ir_conditiaoners, encapsulating
of el ect r oni cs, Ig)q'rﬁgi%nlcararﬁgess Olg?scog/vh é st’ef s S at:,ersb?ﬁr ws\?ba%uum cl eaners. WD
2004/ 072168 PCT/ PRS2 9%B095 -40 111-1) Techm cal articles such as
cogwheel (gear), slide fittings, spacers, screws, bolts, handles, and
knobs. 111-2) Rolf-8rRolgi biadessyentigiar arid watnedl vgnes seker divierdrpivimmingrepli 8VimaiRg| ar  devi ces,
SW mm ng pool s, swiicevams.ngp! ingre odnd inery @lpwts, wadmbes.|dividiegrvaglls, febradh. bifimer s, cl oset s,
war dr obes, di Vi dwdngrod® kHusers (&¢. ller sattels fittinfsDdobHetlions baneesen @nes, Blgegdssind shut t er s
(e.g. roller shudheysders. fittings, connections between pipes, sleeves, and
conveyor belts. 1[1-3) Sanitary articles, in particular shower cubicles,

! _avat ory Sea_t S, Iﬁg)ﬁglqléry ar@c@g m%grn;lﬁlgrshow;r:l:ablcég lamglls%l éaveératﬁ& &Ak@s In parti cul ar
di apers (babi es, ul ncontlnence) fem ni ne hyglene articles, shower
curtains, brushes, and bed pans.

111- 5) Pi pes ( cr l&—é)g—ly? ?nﬁ R'@%f ér}parﬂcgjtg Jla]pe(ss (Ea\%g‘sf (}I:ylﬁhcontlnetnce;] femplneshy%‘ené chenmical s,
pipes for wire aﬁﬂbséﬁﬂfgmﬁWﬂFﬁEfﬂﬁﬁ“mﬁﬂﬂﬂ%m#ﬁﬁmﬁﬁg“w%?Fbﬁﬁﬂmsemage

guttering, down pipes, and drai nage
[11-5) Pipes (cross-linked or not) for water, waste water and chemicals, pipes for wire and

cable protection, pipes for gas, oil and sewage, guttering, down pipes, and drainage
systems.

111-6) Profiles of any geometry (window panes) and siding.

111-7) Glass substitutes, in particular extruded plates, glazing for buildings (monclithic, twin or
multiwall), aircraft, schools, extruded sheets, window film for architectural glazing, train,

transpaortation, sanitary articles, and greenhouse.

HI-8) Plates (walls, cutting board), extrusion-coating (photographic paper, tetrapack and pipe
coating), silos, wood substitute, plastic lumber, wood composites, walls, surfaces, furniture,
decorative foil, floor coverings (interior and exterior applications), flooring, duck boards, and

tiles.
111-9) Intake and outlet manifolds.

11I-10) Cement~, concrete-, composite-applications and covers, siding and cladding, hand
rails, banisters, kitchen work tops, roofing, roofing sheets, tiles, and tarpaulins.



systens. 111-6) Profiles of any geonetry (w ndow panes) and siding. |111-7)
A ass substitutes, in particular extruded plates, glazing for buildings
(rmonol i t Wwo,20emd7mie8r rnultiwall), aircraft, schools, extcudwedomhs@bs,

wi ndowfil mfor architectural glazing, train, transportation, sanitary
articles, and greenhouse. 111-8) Plates (walls, cutting board),

extrusi on-coati ng (photographi c paper, tetrapack and pipe coating), silos,
wood substitute, plastic |lunber, wood conposites, walls, surfaces,
furniture, decorative foil, floor coverings (interior and exterior
applications), flooring, duck boards, and tiles. 111-9) Intake and outl et
mani fol ds. 111-10) Cenent-, concrete-, conposite-applications and covers,
siding and cl adding, hand rails, banisters, kitchen work tops, roofing,
roofing sheets, tiles, and tarpaulins. WO 2004/072168 PCT/ EP2004/ 050095
-41 1V-1) Plates (walls and cutting board), trays, artificial grass,
astroturf, artificial covering for stadirumrings (athletics), artificial
fl oor for stadiumrings (athletics) and tapes | V-2) v0ven fabrics

continuous and s 'T('] ien es fo geotextiles /
nmonofi | ament s: f!\l?lijllla?és (wallsa cuth %oartffra S, artnfcn Iy%ss s{r %ﬁrf %cn cove lng forpI i cati OI’]S)

bulk fibers (apffiegie 6’% '°§)lfétﬂ°'aaf§°r§’6§/i?ﬁ"”7’ nop 8&"'8} )i ""B%ap@? ot hes), nets, ropes,
cables, strings, cords, threads, safety seat-belts, clothes, undermear,
gl oves; boots; r YiShevertfepets sontirupys pdieris. pparests/ hyg'g%ﬁ@ﬁ*é?ﬂ’ geoteiigi /'muear ,
sport swear, unbrewbmawmpabaawkwcs@mﬂﬂaﬂs)mmmama®ﬁ9®E§MFWﬁragl|des sails,
"bal | oon-si |l k", @EamRatoigsuarat goirh Aotectb@dtdites), natk, idp@dkablesSstiingsfzerdsthreddisll k bags, and
bags. 1V-3) Nbﬂbsa?e%&x beltd)SdHed tiidBrlsar, GIOME bbts;Aubbbr 5008 iBmdtppafe00f S, t unnel s,
dunps, ponds, fgﬂjants smlmlas sJor%dir 'ﬂlgbrmra%']%sha@?%mg 38 fdes, SW MM ng

i

pool's, curtains %Ql.ga)sukl nbaﬁéagsettrs#éa.med@m'bgw%mkaemm% wal | paper, food
packlng and wr appi ng eX| e an

solid), alrbags/sa e centre
consol e, das hboaP’cia (%@P(e 'Ts%at"’"dcé’%efs a"&e%s}}?{ ) t”""eli d”i"‘és p°9d§ SF®S door trim

headl i ners, i nteffippoing Teﬁﬁ‘?'?eﬁﬁem?’?f’faé?ﬁ BimrRe P%rc%’*a'"i)%’}a%eéh’ SORISP tear
| uggage cover, s@¥ings caaqpiERIFIPREerEYIR PATHNS awwerEpinoflgbagReEid) mededlt i | es, and trunk

trim packaging (flexible & solid), airbags/safety belts, arm- and head rests, carpets, centre

sol1d), medi cal packaglng (flexible &

console, dashboard, cockpits, door, overhead console module, door trim, headliners, interior
lighting, interior mirrors, parcel shelf, rear luggage cover, seats, steering column, steering
wheel, textiles, and trunk trim.

V) Films (packaging, dump, laminating, agriculture and horticulture, greenhouse, mulch,
tunnel, silage), bale wrap, swimming pools, waste bags, wallpaper, stretch film, rafiia,
desalination film, batteries, and connectors.

Vi-1) Food packing and wrapping (flexible and solid), BOPP, BOPET, bottles.

V1-2) Storage systems such as boxes (crates), luggage, chest, household boxes, pallets,
shelves, tracks, screw boxes, packs, and cans.

Vi-3) Cartridges, syringes, medical applications, containers for any transportation, waste
baskets and waste bins, waste bags, bins, dust bins, bin liners, wheely bins, container in
general, tanks for water / used water / chemist(y/ gas / oil / gasoline / diesel; tank liners,
boxes, crates, battery cases, troughs, medical devices such as piston, ophthalmic
applications, diagnostic devices, and packing for pharmaceuticals blister.



V) Filnms (packaging, dunp, |am nating, agriculture and horticulture,

gr eenhouse, nulch, tunnel, silage), bale wap, sw mm ng pools, waste bags,
wal | paperwozbesatretesfi | m raffia, desalination film batrtemres4/osmvds
connectors. VI-1) Food packing and wapping (flexible and solid), BOPP,
BOPET, bottles. VI-2) Storage systens such as boxes (crates), |uggage,
chest, househol d boxes, pallets, shelves, tracks, screw boxes, packs, and
cans. VI-3) Cartridges, syringes, nedical applications, containers for any
transportation, waste baskets and waste bins, waste bags, bins, dust bins,
bin liners, wheely bins, container in general, tanks for water / used
water / chemstry / gas / oil / gasoline / diesel; tank liners, boxes,
crates, battery cases, troughs, nedical devices such as piston, ophthalmc
applications, diagnostic devices, and packing for pharnaceuticals blister.
WO 2004/ 072168 PCT/ EP2004/ 050095 -42 VI1-1) Extrusion coating (photo
paper, tetrapack, pipe coating), househeld articles of any kind (e.g.

appl i ances, thernDs bottIe | cl ot hes hanger), fastening systens such as

I ire and closu ap-cl osure
{D/I :J?Z) VSVIUppOI't dev snon cogyngg'lotospaﬁp?{ra[p%ck pllpe csoa s%blisehqgaécles% gkﬁc{;pgr ts Zﬁd S

fitness devices, ©9 d?ﬂﬂﬁ?t‘%@sWﬁ?gmmﬁﬂ?mﬂbﬁﬁ?mgﬂﬂﬂFﬁg ?Vﬁ? 28" %Xis, big
foot, athletic st awesZipagrsglosues fpaisLnd [RRGIIFERS) - screw tops, tops and
stoppers for bottles, and cans. VII-3) Furniture in general, foaned

articl es (cushi ovis) Supppdetcesadnisies ityde Sisure fmpawel as sgqiong Bteess dedies h ¢l ot hes, mat s,
garden chairs, SgyatHsithin&€ ad-tots, infblkia®s, siMipdde sthletit @yfses (balfebntsi Ng kit s (boards
[ figures | ball gdundshboriiups BeSand sidpbefb@s bott@d)ehapdnay vehicles. VI1-4) Material s
for optical and magnetic data storage. VII-5) Kitchen ware (eating,

dri nki ng, Ccooki NG 3) ISJrrﬁMre lnggneral\((laheoﬁa)ﬂclgqaﬁ%ng %ac%o%ers)cf@aﬁé %sot\&§ and vi deo

tapes; DVD el ect L tﬁes m s garden chalrs sta ium sea?sutgnpes c§u% 9 oys n F\!s '(Bgar bal I - poi nt
rac tg es of any vol une

pens, stanps and {}a

and cont ent (drlﬂﬁ§“/§’ 8?€%ﬁ?’£h%8mﬁ%¥|§% |nclud|ng perfunes) and
adhesi ve tapes. VII-7) Footwear (shoes / shoe-soles), insoles, spats,
adhesi ves, st ruct'th ¥ptergeiensticd ey magngisdata iees (fruit, vegetables, meat ,

fish), synthetlc paper, |abels for bottles, couches, artificial
VII-5) Kitchen ware (eating, drinking, cooking, storing).

VII-6) Boxes for CD's, cassettes and video tapes; DVD electronic articles, office supplies of
any kind (ball-point pens, stamps and ink-pads, mouse, shelves, tracks), bottles of any
volume and content (drinks, detergents, cosmetics including perfumes), and adhesive tapes.

VII-7) Footwear (shoes / shoe-soles), insoles, spats, adhesives, structural adhesives, food
boxes (fruit, vegetables, meat, fish), synthetic paper, labels for bottles, couches, artificial
joints (human), printing plates (flexographic), printed circuit boards, and display technologies.

VIil-8) Devices of filled polymers (talc, chalk, china clay (kaolin), wollastonite, pigments,
carbon black, TiO3, mica, nanocomposites, dolomite, silicates, glass, asbestos).

Thus, a further embodiment of the present invention relates to a shaped article, in particular
a film fiber, profile, pipe, bottle, tank or container, obtainable from a composition as described

above.

A molded article is preferred. The molding is in particular effected by injection, blow,
compression, roto-molding or slush-molding or extrusion.



joints (human), printing plates (fiexographic), printed circuit boards, and
di splay technologies. VII-8) Devices of filled polyners (talc, chalk,

chi na cl ayo(kawd7ersy, wol | astonite, pignments, carbon bl ach/ErPiaddsooes,
nanoconposi tes, dolomte, silicates, glass, asbestos). Thus, a further
enbodi nent of the present invention relates to a shaped article, in
particular a filmfiber, profile, pipe, bottle, tank or container,
obt ai nabl e froma conposition as described above. A nolded article is
preferred. The nolding is in particular effected by injection, blow,
conpression, roto-nolding or slush-nolding or extrusion. WO 2004/072168
PCT/ EP2004/ 050095 -43 A further enbodi nent of the present invention
relates to a nonoaxially-oriented filmor a biaxially-oriented film
obt ai nabl e from a conposition as descri bed above. The present invention
further relates to a nultilayer systemin which one or nore layers contain
a conposition as described above, Sone-#enpounds of the fornmulae (1), (I1)
and (I111) are novel. Thus, the present invention also relates to a
compound of the forrmula (1A), (11A) or (111A) R1 OCNH/ (1A HN I NH

Rz OCRa Ti O g furlh!reﬁambédimgh Io(%)e presoe-rll-tcl%wtlantiowlrellite/s tola\lrmorgz})l(ially-Yo%ienE‘d QI’L ér aYa z m’ NH

biaxially-oriented film obtainable from a composition as described above.
The present invention further relates to a multilayer system in which one or more layers

contain a composition as described above.

Some compounds of the formulae (1), (Il) and (lil) are novel. Thus, the present invention also
relates to a compound of the formula (IA), (I1A) or (IIA)

Q.
He _H
N N
(11A)
H
o\\C/@\N/
/Ei:L\4° (IA)

wherein Ry, Rz and R, or Y4, Y2 and Y3, or Z,y, Z; and Z; independently of one another are
C3-Casalkyl or Ci-Cyoalkyl substituted by one or more hydroxy;



O bCO((IITA I'I Z2f \HH NZ3 wherein R, Rz and R3, or Y,, Y2 and
Y3, or Z1, Z2 and Z3 independently of one another are C3-Cpal kyl or
G - Cmal kywo=udat7eicat ed by one or nore hydroxy; WO 2004/ @C2E®8004/050095
PCT/ EP2004/ 050095 -44 Cz- C2oal kenyl unsubstituted or substituted by one or
nore hydroxy; C2-C2oal kyl interrupted by oxygen or sulfur;
C3-Cl2cycl oal kyl unsubstituted or substituted by one or nore C, -C2oal kyl;
(C3-C, 2cycl oal kyl )-C, - C, oal kyl unsubstituted or substituted by one or nore
C, - C2oal kyl; bis[C3-C, 2cycl oal kyl]-C, -C, oal kyl unsubstituted or
substituted by one or nore Cl-C20al kyl; a bicyclic or tricyclic
hydr ocarbon radical wwth 5 to 20 carbon atons unsubstituted or substituted
by one or nore C,-C2oal kyl; phenyl substituted by one or nore radicals
selected from C, - C2oal kyl , C, - C2oal kyl am no, di(C,-C2"al kyl)am no and
hydroxy; with the proviso that 2, 3-di hydroxyphenyl is disclained;
m met hoxyphenyl ; phenyl - C, - C2oal kyl unstbstituted or substituted by one or
nore radicals selected from C, -Coal kyl, C3-Cl120ycl oal kyl, phenyl,
C, - C2oal koxy and_hydr oxy: .ph | etf | unsubstituted or substituted by one
or nore G, - )(/320al E?%“,a&e"g%{ﬁsﬁ%ﬁ”?ﬁg% &s?%%)cé‘é‘fnﬁgflnﬁoreﬁfﬁg’ﬁbsti tuted or substi tu%/ed
by one or nore CYZEIiANRyPed by py f”ﬁ%‘” unsubstituted or substituted by one
or more C, - C2oal kyFr=eyoopiyiypmubpipteder supstiyie] /K 91e oUrrsifsSrd¥'ut ed or substituted by
one or nore C, - CEakdgdaiv)-CnGusny! insubytititer Brphbstiies by ormae EdC8¥Yssubst i t ut ed by
one or nore C, - CBdetdepcioalkylbtGhahayhsesijthted of Jubatipted by bne ogmpreth-Ghallkyla 5-t 0
6- menber ed het er a6y br@ricfcmthyde@drbobl 28itbath 5 b Bt @dorGiomsunbtiuteditred by one or nore
C, - Coal kyl; a GbsttROhH Peas BDRakadi cal contai ni ng one or nore hal ogen;
or td(C -C oal kyh)sbdidibdoiroreGr A radedd seiected from Ci-Capalkyl, C1-Cavalkylamino,

di{C+-Cxalkyl)amino and hydroxy; with the proviso that 2,3-dihydroxyphenyl is disclaimed;

m-methoxyphenyl;

phenyl-C4-Cxpalkyl unsubstituted or substituted by one or more radicals selected from

C1-Cypalkyl, C3-Ciacycloalkyl, phenyl, C+-Cxalkoxy and hydroxy;

phenylethenyl unsubstituted or substituted by one or more C4-Cxalkyl;

biphenyl-(C4-Cpalkyt) unsubstituted or substituted by one or more C4-Cxalkyl;

naphthyl unsubstituted or substituted by one or more Ci-Cxalkyl;

naphthyl-C,-Cyalkyl unsubstituted or substituted by one or more C4-Cxalkyl;

naphthoxymethyl unsubstituted or substituted by one or more Cs-Caxpalkyl;

biphenylenyl, flourenyl, anthryl;

a 5- to 6-membered heterocyclic radical unsubstituted or substituted by one or more C;-

Cxalkyl;

a C+-Cxphydrocarbon radical containing one or more halogen; or

tri(C-Coalkyl)silyl(C1-Croalkyl);

with the proviso that

(1) Rz, Rs, Y4, Yo, Y3, Z3, Z; and Z; independently of one another are additionally methyl,

ethyl or 2,3-dihydroxyphenyl;

(2) at least one of the radicals R1, Rz and R, or Yy, Yz and Ys, or 24, Zz and Zs is

branched C;-Cxalkyl unsubstituted or substituted by one or more hydroxy;

C,-Cyalkyl interrupted by oxygen or sulfur;

Cs-Ciacycloalkyl unsubstituted or substituted by one or more Cy-Cayalkyl;

(C3-C1acycloalkyl)-C4-Cyoalkyl unsubstituted or substituted by one or more Cs-Cxalkyl;

a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbon atoms unsubstituted or

substituted by one or more C4-Czealkyl;

phenyl unsubstituted or substituted by one or more radicals selected from Ci-Czoalkyl,

C4-Cyalkoxy, C+-Cxalkylamino, di{C+-Caalkyl)amino, hydroxy and nitro;



with the proviso that (1) R2, R3, Y1, Y2, Y3, Z1, Z2 and Z3 independently
of one another are additionally nethyl, ethyl or 2,3-dihydroxyphenyl; (2)
at | east woaoefo7etee radicals RL, R2 and R3, or Y,, Y2 amdTX¥P200a050095 Z2 and
Z3 is branched C3-C20al kyl unsubstituted or substituted by one or nore
hydr oxy; C2-C2oal kyl interrupted by oxygen or sulfur; C3-C, 2cyel oal kyl
unsubstituted or substituted by one or nore Cl-C2oal kyl ;
(C3-C, 2cycl oal kyl )-C, - C, aal kyl unsubstituted or substituted by one or nore
C, -C2oal kyl; a bicyclic or tricyclic hydrocarbon radical with 5 to 20
carbon atons unsubstituted or substituted by one or nore C, -C2oal kyl ;
phenyl unsubstituted or substituted by one or nore radicals selected from
C -Ca, al kyl, Ci1-C2oal koxy, G -C2oal kyl am no, di (C, - C2oal kyl )am no, hydroxy
and nitro; WD 2004/072168 PCT/ EP2004/ 050095 -45 phenyl - C, - C20al kyl
unsubstituted or substituted by one or nore radicals selected from
C, - Coal kyl , C3-C, 2cycl oal kyl, phenyl,-4€1- Cal koxy and hydr oxy;
E;gggnYL-fC,-Cioalkyl) unsubstituted or substituted by one or nore

al kyl ;  napht hyl - d - C2oal. u bstituted or substituted by one or
more Gi - C-al kyl ;p“S?VP!é*th"‘i“ éﬁ’s—”g“@% %‘/‘Fsﬁtg‘?‘fby Pee “-‘°8,’%"5'f"?<s§'llg§e;" "ahd (3) Y he
conmpound N-t - but §1%3vh Cefagyelpalp AP ¢ SR E P ERS4mi de i s di scl ai med.
Preferred conpoubithewdf-Gerl) plegwstisted oqsphstiadiniie A mee Che® wher ei n at | east one
of the radical s RphtRCGnakyRGsubstiytedpr substitgedpy epe'wignoregp-Caalkvip and Z3 i s
branched C3- CeoatifeytalkgriyiC3ckR2cand| oal Kyl unsubstituted or substituted by
one or nore Cl- CG@nad ckdound NERey- T puRgenindescemideadistamethe wor ki ng exanpl es
are of particular interest. The particular uses and preferences described
above for the COPDONAES bR ot bR ablrbsewnddil) and (111) are al so
applicable to ths#egs%mmda%mgsm(,}apgdfgsgsr(av]ul{aaﬁd\(3,10&,zzgn&;«ﬁg and (111A). The

conpounds of the Iﬁ) can be prepared in anal ogy to

or I@.ﬁd%
branche -Cooalkyl, or
known processes _as gﬁﬁﬁh I'n_the follow ng workj xanpl es. The conpounds
can al so be pr epgﬁcézayclP%ﬁyl unsubstituted or subsLtuted by or% or morel&-&galkﬁ.

The compounds described in the working examples are of particular interest.

The particular uses and preferences described above for the compounds of the formulae (1),
(I1) and {Ill) are also applicable to the compounds of the formulae (IA), (I1A) and (llIA).

The compounds of the formula (1), (I1) or (lIl) can be prepared in analogy to known processes
as shown in the following working examples. The compounds can also be prepared for
example without the use of any solvent. Unless indicated otherwise, heretofore and
hereinafter, all parts and percentages are by weight and all temperatures are given in
degrees Celsius (°C). "Customary working up" means: addition to water, filtration of
precipitate, extracting with organic solvent and/or purifying the product by crystallization

and/or chromatography and / or sublimation.

A general example of the preparation of the compounds of the formula (1):

The compounds of the formula (1) can be synthesized e.g. by hydrogenation of 1,3,5-
trinitrobenzene, 3,5-dinitroaniline or 1,3-diamino-5-nitrobenzene with hydrogen and an
appropriate metal catalyst in an appropriate organic solvent. The thus obtained 1,3,5-
triaminobenzene can be isolated or optionally transferred into the corresponding
hydrochloride and can be purified in both forms by recrystallization from an appropriate
solvent. It is also possible to use the solution of the crude trisamine or the isolated crude
trisamine (with or without removal of the water formed in the hydrogenation) for the
subsequent acylation reaction. Possible catalysts are e.g. Pd, PtO,, Raney-Nickel etc.,



exanpl e wi thout the use of any solvent. Unless indicated otherw se,

heretof ore and hereinafter, all parts and percentages are by wei ght and
al |l tenpewvetwese2mse given in degrees Cel sius (C) . "CugComeeyo4osooks ng up”
means: addition to water, filtration of precipitate, extracting with
organi ¢ solvent and/or purifying the product by crystallization and/or
chromat ography and / or sublimation. A general exanple of the preparation
of the compounds of the fornmula (1): The conpounds of the forrmula (1) can
be synthesized e.g. by hydrogenation of 1,3,5- tdnitrobenzene,
3,5-dinitroaniline or 1,3-diam no-5-nitrobenzene with hydrogen and an
appropriate netal catalyst in an appropriate organic solvent. The thus
obtained 1,3,5- triam nobenzene can be isolated or optionally transferred
into the corresponding hydrochloride and can be purified in both forns by
recrystallization froman appropriate solvent. It is also possible to use
the solution of the crude trisam ne or-4he isolated crude trisamne (wth
or without renoval of the water formed in the hydrogenation) for the
subsequent acyl ation reaction. Possible catalysts _are e.g. Pd Pt02,

Raney- Ni ckel et c‘?’?f?r%thﬁﬁ‘ﬁme'ﬁ'%ivéga?"(‘f‘f'/’ ESG04) %%pﬁ'g&? hyd-mﬂeé'gt'mr' Sl & ably the
commer ci al |y avafrghiuenFERETHrss GA™ B Bo A BRRSFPLes rieent) gzﬁenati on can be
carried out undeiC Gnbacksgie sighdyfpcammanded PRI scaR s APATPRIAE FOVEEIHEF at ur es bet ween
20 and 120 C ( Safireteqetienaesclogetafpydrofrpng FHR) THRérwerk fickiyopemige @Y86al e up) .

Appr opri at e sol vemetsylpfrolidinbriagNMP) yazitergrtveatoredue inveeuctan gith Rarey-Nigkklpedir of ur an ( THF) ,
THE/ met hanol , di ryabdmg kS Raegamndoate: ({ebbA- Droarikum, hap@tslyRepukton @ni di none (NVP) . An
al ternative proCREEShdlZer BEUREdEbhMo B3rifReg76) ¥r dleGkdah stabal rediptiisazi ne as
hydr ogen source &e%@@allﬁatig?calgemti Kdtlgé wﬁh@@&r@l(et@noiorot@?gﬁk&sl on von

Ni trover i ndungeﬂeﬁ'&%mm &FtPe%%%QSbQ&nE@HHQe h)ﬁl%ghlohog and]aggpgl))prﬁg bagé)%r k_novvn

standard reducti l?egg 'latede %rsxéritlo?'nlelié %ng‘&n Onn ega.gs oRﬁe cgl%léd’oh gac%l‘é lorﬁe, g,’ with .
met hanol , et hano Fother al conol h ne obt ai ned

in t g O adnic or invedan ree—'ntaiggtinn%as o tril;lat ? %m
from the hydrochP@FFHE ERE A% ° aﬁﬁﬁg%‘ﬁfri"ﬁ’fg%rf'cd‘ﬁ"s'eg CAn. be acylated with a
st oi chi onetri c afftRT"oPYrid: Bsteeeagrop ees AR CiYPFea BB d PR ST B chl ori de,
preferably in thehyfdeshrcrbesticasd apedaipgagenbi this (5P pPATeE 198%1Y Mt er act i ng base
e.g. triethyl am mestion istcpriddgutinltheabserse or proferplil itfee preserer dhetovere st uses a
stoi chionetri c ar@tiuntemperatasidepsndses the afuretohte acatityyaghnis (b OF10¥Pe car boxyl i ¢ aci d
as acyl ati ng agerdigtion/plrifitdfidnSf tiAiSaBprévioct 9 &edred dusbyr equi red. The
precipitation/recrystallization/washing with an appropriate mixture of water/organic solvent or
organic solvent/organic solvent or with a pure solvent, e.g. DMF/water, NMP/water, ethanol,

methanol etc.

Example A: Preparation of 1,3,5-tris[cyclohexylcarbonylaminc]benzene.

Ho /@\ H (= Compound i-1)
)

1) Preparation of 1,3,5-triaminobenzene trishydrochloride:



reaction is carried out in the absence or preferably in the presence of a
sol vent. The ideal reaction tenperature depends on the nature of the

acyl ati ngvegemtg2168. g. 0 -100C). |Isolation/purificati orcofEpeéva/osionsl
product is carried out by precipitation/recrystallization/washing with an
appropriate m xture of water/organic solvent or organic solvent/organic
solvent or with a pure solvent, e.g. DVF/ water, NMP/ water, ethanol,

nmet hanol etc. Exanple A: Preparation of

1, 3,5-tris[cycl ohexyl carbonyl am no] benzene. O-CNHH | H (= Conpound
-1) NNII/~1/CO,C v 1) Preparation of 1,3,5-triam nobenzene

tri shydrochl ori de: W) 2004/ 072168 PCT/ EP2004/ 050095 -47 16.85 g (0.092
nol) of 3,5-dinitroaniline is dissolved in a mxture of 60 m of methanol
and 300 m of tetrahydrofuran. The m xture is placed in a Buechi gl ass
reactor and 1.2 g of palladium1l0 w. % on activated carbon is added. The
reactor is closed and under stirring 3-47tines purged with nitrogen and 3
times with hydrogen. The hydration is carried out at 40 C and a hydrogen
pressure of 4 bak*’??@&%"ﬁ’ﬁgﬁﬁ't’ roamnne.ts!j.é)sgve%)étuure}p?fsﬁ[nFo;met sferred under inert

at nosphere into xide (Alox N)

to renove the at®P MPAEEEICLPY R M UF g 43P %°%aﬁsa'%‘f%ﬂd g%‘?{e slightly

col ored sol uti onPdiasiun et Aeeivaed cakon s addeds fie FeAtisy s Fpved and e StEPGE hi or i de by
the addition of tmeppurdedwii nirdoenehiiiont with byadoen [Tahyedseipn ipnerriefeutac® ¢ (100 m) and
met hanol (200 1 3nd a ild@gep pressirgof ¢ betr o4 prToekerstion migturk js krénefereed underdhert washed wi t h
met hanol and dri &aosprerejatoalighk and Waiel @ert40g bf Bighlium@ki@yAlshy) s @movelthe Yi el d:  13. 619
(0.059 mol) = 64a%ued caloh@s Mtalyst antiwdYRnd dinél colorad sBlltBgslin@bdatey3H) at 6, 86 ppm
2) Preparation of,hied indwleirbiRlibiGlaObyRR Vhdtiad PoRMh-aatAQlkenzene. 1.00 g (4.3

ol ) of 1,3, 5+ AL RRRENE AT als FAA B HR e ARa@ald udbadls dry LI are

washed with methanol and dried to yield a white to light-greyish solid.

Yield: 13.61 g (0.059 mol) = 64 % of theory.
TH-NMR (D,0): a singulett (3H) at 6,86 ppm.

2) Preparation of 1,3,5-tris[cyclohexylcarbonylamino]benzene.

1.00 g (4.3 mmol) of 1,3,5-triaminobenzene trishydrochloride and 0.1 g of dry LiCl are added
under inert atmosphere to 50 ml of dry N-methylpyrralidinone (NMP) and 10 m! of dry
pyridine and cocled to 5 °C. 2.10 g (14.3 mmol) of cyclohexanecarbonyl chloride is added.
The reaction mixture is heated to 60 °C and stirred. After 24 hours the reaction mixture is
added to 1000 mi of ice water. The precipitate is filtered off. Customary work-up
{recrystallization from toluene/n-hexane (1:1 mixture)) gives the desired product.

Yield: 1.33 g {(2.93 mmol) = 68.2 % of theory.
Melting point: 286 °C.
MS (EI): 453 (M").

Example B: Preparation of 1,3,5-Tris[2,2-dimethylpropionylamino]benzene.



under inert atnosphere to 50 ml of dry N-nethyl pyrrolidinone (NW) and 10
m of dry pyridine and cooled to 5 C 2.10 g (14.3 mmol) of
cydohexamnwoandauryieschl ori de i s added. The reaction m xrgr&Eprea4lsabed to 60
C and stirred. After 24 hours the reaction mxture is added to 1000 m of
ice water. The precipitate is filtered off. Customary work-up
(recrystallization fromtoluene/n-hexane (1:1 m xture)) gives the desired
product. Yield: 1.33 g (2.93 nmol) = 68.2 % of theory. Melting point: 286
C M5 El : 453 (M). Exanple B: Preparation of

1, 3,5-Tris[ 2, 2-di met hyl propi onyl am no] benzene. WD 2004/ 072168

PCT/ EP2004/ 050095 -48- (CH3)3 0 "U, N (= Conpound 1-2) H N\ NHI |
(HBC)3c-C-"CcoQCCH3 1) 1.00 9 (4.3 mol) of 1,3,5-triam nobenzene
trishydrochloride (See Exanple A) and 0.1 g of LiCl are added under inert
at nosphere to 50 m of dry NW and 10 m of dry pyridine and cooled to 5
C. 1.73 g (14.3 mmol ) of pivaloyl chlor48de is added. The reaction m xture
is heated to 60 C and stirred. After 24 hours the reaction mxture is
added to 1000 m of iceCC ter. The precipitate is filtered off. Customary
wor k-up (recrystallizat i|6n“f romtetrahydrofuran) gives the desired product.
Yield: 0.64 g (1.70 4CL A1 39.6 % of theory. Melting Point: No nelting

pai nt detected, sublimation. M El : 375 (M). 11) A preparation method of
1, 3, 5-tri am nobenzene: (0. 0983=nwhppundf2) 3, 5-dinitroaniline in 180 m of
tetrahydrofuran are hyd ated in the presence of 1.8 g Pd/C (10 % for
6 h at 20-40 under norfral pré&ssure. After separation of the catalyst by
filtration, the f(,ilabyaézé?t\‘eoi sancentrated and a part of the product
precipitated from C(CHs);

) 1.00 g (4.3 mmol) of 1,3,5-triaminobenzene trishydrochloride (See Example A) and 0.1 g of
LiC! are added under inert atmosphere to 50 mi of dry NMP and 10 m! of dry pyridine and
cooled to 5 °C. 1.73 g (14.3 mmol) of pivaloy! chloride is added. The reaction mixture is
heated to 60 °C and stirred. After 24 hours the reaction mixture is added to 1000 ml of ice
water. The precipitate is filtered off. Customary work-up (recrystallization from
tetrahydrofuran) gives the desired product.

Yield: 0.64 g (1.70 mmol) = 39.6 % of theory.
Melting point: No melting point detected, sublimation.

MS (E1): 375 (M").

I) A preparation method of 1,3,5-triaminobenzene:

18 g (0.0983 mol) of 3,5-dinitroaniline in 180 ml of tetrahydrofuran are hydrogenated in the
presence of 1.8 g Pd/C (10 %) for 6 h at 20-40° under normal pressure. After separation of
the catalyst by filtration, the filirate is concentrated and a part of the product precipitated from
the solution. The remaining product is isolated by distilling off the solvent.

Total vield: 10.77 g (= 89 % of theory).
Melting point: 117° (decomposition).
MS(C!): 124 (MH").

[ll) Direct synthesis of the compound I-2 from 1,3-diamino-5-nitrobenzene without isolation of
the trisamine intermediate:

20 g (0.12 mol) of 1,3-diamino-5-nitrobenzene and 500 m! of N-methylpyrrolidone (NMP) are
hydrogenated at 25 °C in the presence of 2 g Pd/C (10 %) for 5 h at 1-2 bar in an autoclave.
After addition of 35 ml of pivalic anhydride and stirring for 10 h at 100°C, the residue is



the solution. The remaining product is isolated by distilling off the
solvent. Total yield: 10.77 g (= 89 % of theory). Melting point: 117
(deconmposwoizoma721685 Cl : 124 (MH ). 111) Direct synt he®cs/epbooshsooe®npound
1-2 from 1, 3-di am no-5-ni trobenzene w thout isolation of the trisamne
intermediate: 20 g (0.12 ntl) of 1,3-diam na-5-nitrobenzene and 500 m of
N- et hyl pyrrolidone (NWP) are hydrogenated at 25 Cin the presence of 2 g
Pd/C (10 %9 for 5 h at 1-2 bar in an autoclave. After addition of 35 m of
pivalic anhydride and stiffing for 10 h at 100C, the residue is WD

2004/ 072168 PCT/ EP2004/ 050095 -49 filtered and extracted (Soxhlet) wth
300 m of nethanol for 20 h. The extract is cooled to 25 C and the
precipitate is filtered and dried. The desired product is obtained as a
colorless powder. Yield: 4.9 g (= 50 %of theory). 'H NVR and M5 are
identical with the product described in 1). 1V) Direct synthesis of the
conpound 1-2 from 1, 3-di am no5-ni trobe#gene wi thout isolation of the
trisam ne internedi ate 20 g (0.12 not) of 1, 3-di am no5-nitrobenzene and

500 m of N-met I olidino are h Cin the
presence of 2 9 ct8 (Q qu) A\%E%Of anolerq{)Qgheee%Fagqs ed%§5 Now, 120 g

ve.

of pivalic anhydlcl""?i’éhe Fegp'té 5@8’9%??8d'teﬁghesd?ﬁ"fﬁpf%‘ﬁt'?%’ta'g% a??ea%? 10 hat 90C.
The catal yst is M ered off at 90C. Then, the solution is cooI ed to 10C
and the precipitate is filtered off. The precipitate is then washed with
200 m of net handdd ahal=60%etheand give 35 g (71.7 % of off-white crystals.
After recryst al | HABRe@MSfareGdantEMyith ga grodDbfEdswiaddar). a  whit e powder i s obtai ned.
Yield: 31.5 g (= 66.4 %of theory). "HHNVR and M5 are identical with the
product descri beg) dirkkt dydtnesi¥dt th BomBoud 1FiirbrR 1, 3-MdAbho-5-FiE¥RR44B Eitndut idoleBaldr al SO be

obt ai ned by acylaljiQRndfermedade®- triam nobenzene obtained by catal ytic

hy dr ogen ation of 20 g?(p‘m ;holgof ( Q—dlaS %@-5 mgblenz& ar%’5§0 mi of N-methylpyrrolidinone (NMP)

are hydrogenated at 25 °C in the presence of 2 g Pd/C (10 %) for 5 h/ 1-2 barin an
autoclave. Now, 120 g of pivalic anhydride are added and the solution is stirred for 10 h at
90°C. The catalyst is filtered off at 90°C. Then, the solution is cooled to 10°C and the
precipitate is filtered off. The precipitate is then washed with 200 ml of methanol and dried to
give 35 g (71.7 %) of off-white crystals. After recrystallization from DMF and DMF/water a
white powder is obtained.

Yield: 31.5 g (= 66.4 % of theory).
'H-NMR and MS are identical with the product described in I).

V) In a similar way, compound 1-2 can also be obtained by acylation of 1,3,5-
triaminobenzene obtained by catalytic hydrogenation of 100.1 g (0.546 mot) of 3,5-
dinitroaniline in 1 L of NMP with 5 g Pd/C(10 %) for 6 h at 50 °C, separation of the catalyst
(filtration) and subsequent acylation with 615 mi (3.03 mol) of pivalic anhydride as described
in V).

Yield: 91.5 % of theory.
TH-NMR and MS are identical with the product described in 1)

Example C: Preparation of 1,3,5-tris[4-methylbenzoylamino]benzene.



dinftroaniline in 1 L of NMP with 5 g Pd/C(10 %9 for 6 hat 50 C,  separation
of the catalyst (filtration) and subsequent acylation with 615 m (3.03
me[) of pwoabim7arsbydri de as described in 1V). Yield: etraEPabsibzory.
1H-NWMR and Ms are identical with the product described in 1) Exanple C
Preparation of 1,3,5-tris[4-methyl benzoyl am no] benzene. WD 2004/ 072168

PCT/ EP2004/ 050095 -50- ~C N H p~ (=Compound 1-3) HMWN I NH\CG-0QC a
Compound 1-3 is obtained as an off-white powder in analogy to Exanple Afrom
3.48 g (15.0 nmmol) of 1,3,5-triam nobenzene hydrochloride, 8.34 g (54.0
mol ) of 4-nethyl benzoyl chloride, 200 mM of NMP, 40 ml of triethylam ne
and 0.4 9 of LiCl. Yield: 1.92 g (= 26.8 % of theory). Mlting point: 278
C. Ms El : 477 (M). Exanple D. Preparation of

1,3,5-tris[3,4-di met hyl benzoyl am no] benzene. QoC NH \ H (= Conpound 1-4)

H NN C- C i Conmpound 1-4 is obtained as a colorless powder in anal ogy
to Exanple A from1.23 g (10.0 nmal) a-1,3,5-tri am nobenzene

hydrochl oride, 6.07 9 (36.0 mmol) of 3, 4-di methyl benzoyl chloride, 100 m
of NWP, 20 ml of triethylamne and 0.3 g of LiCl. WD 2004/072168

PCT/ EP2004/ 050095

(= Compound I-3)

Compound 1-3 is obtained as an off-white powder in analogy to Example A from 3.48 g (15.0
mmol) of 1,3,5-triaminobenzene hydrochloride, 8.34 g (54.0 mmol) of 4-methylbenzoyl
chloride, 200 ml of NMP, 40 mi of triethylamine and 0.4 g of LiCl.

Yield: 1.92 g (= 26.8 % of theory).

Melting point: 278 °C.
MS (EI); 477 (M™).

Example D: Preparation of 1,3,5-tris[3,4-dimethylbenzoylamino]benzene.

-C _H
o \N

Ho /@\ H (= Compound |-4)
NN
Cx e
AR N

Compound |-4 is obtained as a colorless powder in analogy to Example A from 1.23 g (10.0
mmal) of 1,3,5-triaminobenzene hydrochloride, 6.07 g (36.0 mmol) of 3,4-dimethylbenzoyl
chloride, 100 ml of NMP, 20 ml of triethylamine and 0.3 g of LiCl.



51- Yield: 2.55 g (= 49.1 %of theory) Melting point: 304 C. M5 El : 519

(M'). Exanple E: Preparation of

1, 3, 5-triwppsbrdereet hyl benzoyl am no] benzene. i O C NHpHTHPRev4Gs0vpOUNd 15)
N N-qgqlc OC Conpound 1-5 is obtained as a col orl ess powder in analogy to
exanmple A from1.23 g (10.0 mml) of 1,3,5-triam nobenzene hydrochl ori de,

6.00 g (35.6 nmmmol ) of 3,5-dinethyl benzoyl <chloride, 100 m of NwWP, 20 ni

of triethylamine and 0.3 g of LiCl. Yield: 2.00 g (= 38.5 % of theory).

Mel ting point: 282 C (pol ynorphous, highest endotherm peak). M EI : 519
(M). Exanple F: Preparation of

1, 3,5-tris[cydopent anecar bonyl am no] benzene. 9 O N,,I1 (= Conpound 1-6)

/ HN&N cH 1000 O _ W 2004/072168 PCT/ EP2004/ 050095 -52 Conpound
1-6 is obtained as a colorless powder in analogy to Exanple A from 2.50 g

(10.75 mmol) of 1,3,5-triam nobenzene hydrochloride, 4.75 g (35.83 mmol)

of cycl opentanecarbonyl chloride, 70 4st-of NMP, 15 ml of pyridine and 0.3
gof LiCl. Yield: 1.00 g (= 22.6 % of theory).

Yield: 2.55 g (= 49.1 % of theory).
Meilting point: 304 °C.
MS (EI): 519 (M*).

Example E: Preparation of 1,3,5-tris[3,5-dimethylbenzoylamino]benzene.

u /@\ " (= Compound !-5)

Compound I-5 is obtained as a coloriess powder in analogy to example A from 1.23 g (10.0
mmol) of 1,3,5-triaminobenzene hydrochloride, 6.00 g (35.6 mmol) of 3,5-dimethylbenzoyl
chloride, 100 mi of NMP, 20 ml of triethylamine and 0.3 g of LiCl.

Yield: 2.00 g (= 38.5 % of theory).

Melting point: 282 °C (polymorphous, highest endotherm peak).

MS (EL): 519 (M*).

Example F: Preparation of 1,3,5-tris[cyclopentanecarbonylaminclbenzene.

0~ N

i (= Compound |-6)
H

Sy

T



Melting point: 285 C MS El : 411 (M). Exanple G Preparation of
1,3,5-tris[1l-adamant anecar bonyl am no] benzene. AD OC\VH H (= Conpound 1-7)
~N ~ N. H woQu&o216€onmpound 1-7 is obtai ned as a col orl| epsTmreaiansions anal ogy
to Exanple Afrom1.68 g (13.6 nmol) of 1,3,5-triam nobenzene

hydrochl oride, 9.03 g (45.0 mmol ) of 1-adamantanecarbonyl chloride, 150 m
of NMP, 30 ml of pyridine and 0.3 g of LiCl. Yield: 6.75 g (= 81.4 % of
theory). Melting point: Sublimtion (no nelting point observed). WM (ElI:
609 (M'). Exanple H. Preparation of

1, 3,5-tris[2-nmethyl propi onyl am no] benzene. WO 2004/ 072168 PCT/ EP2004/ 050095
-53- 0 H H (=Conpound -8 N N C C Conpound 1-8 is obtained as an

of f-white powder in analogy to Exanple A from1.67 g (13.6 mmol) of

1, 3,5-triam nobenzene hydrochloride, 5.22 g (49.0 mmol) of isobutyric acid
chloride, 150 ml of NWMP, 30 ml of triethylamne and 0.3 g of LiCl. Yield:
0.95 g (= 20.9 %of theory). Melting p@int: 290 C. MS5(El): 333 (M).
Exanple |: Preparation of 1,3,5-tris[3,3-dinmethylbutyrylam no]benzene. rl<

Compound [-6 is obtained as a colorless powder in analogy to Example A from 2.50 g (10.75
mmol) of 1,3,5-triaminobenzene hydrochloride, 4.75 g (35.83 mmol) of cyclopentanecarbonyl
chloride, 70 ml of NMP, 15 m! of pyridine and 0.3 g of LiCl.

Yield: 1.00 g (= 22.6 % of theory).
Melting point: 285 °C.
MS (EI): 411 (M™).

Example G: Preparation of 1,3,5-tris[1-adamantanecarbonylamino]benzene.

N
N Q " (= Compound |-7)
)
f’*o 0’”C£

Compound I-7 is obtained as a coloriess powder in analogy to Example A from 1.68 g (13.6
mmol) of 1,3,5-triaminobenzene hydrochloride, 9.03 g (45.0 mmol) of 1-adamantanecarbonyi
chloride, 150 ml of NMP, 30 ml of pyridine and 0.3 g of LiCl.

—Z

Yield: 6.75 g (= 81.4 % of theory).
Melting point: Sublimation (no melting point observed).

MS (EL): 609 (M™).

Example H: Preparation of 1,3,5-tris[2-methylpropionylamino]benzene.



OCNHH | ,H (= Conmpound 1-9) N Nco 10 \OQ ~ Conpound 1-9 is obtained
as an off-white powder in analogy to Exanple Afrom4.65 9 (20-0 mmol) of
1, 3, 5-triwoizoenepmene hydrochl oride, 9.42 g (70.0 nmol ) Pafi/EP2004/050095
3,3-dinmethyl butyric acid chloride, 250 m of NWMP, 50 ml of triethylam ne
and 0.5 g of LiCl. Yield: 3.82 g (= 45.7 %of theory). Melting point: 316
C. WD 2004/072168 PCT/ EP2004/ 050095 -54- Ms EI : 417 (M'). Exanple
JPreppaaration of 1,3,5-1(s[2-ethylbutyrylam no]l]benzene. O CNH/ (=
Compound 1-10) H,NI NHI 1~ -~z~0 p-CI1IY\ Compound 1-10 is obtained
as off-white powder in analogy to Exanple A from4.65 g (20.0 nmol) of

1, 3,5-triam nobenzeno hydrochloride, 9.42 g (70.0 mmol) of 2-ethyl butyric
acid chloride, 250 m of NWMP, 50 ml of triethylamne and 0.5 g of LiCl.
Yield: 4.04 g (= 4B.4 %of theory). Melting point: 363 C (under
sublimation). M El : 417 (M). Exanple K Preparation of
1,3,5-tris[2,2-dinethyl butyryl am no] berieene. C-CNHH | H (=Conpound

1-11)
(= Compound [-8)
A

Compound I-8 is obtained as an off-white powder in analogy to Example A from 1.67 g (13.6
mmol) of 1,3,5-triaminobenzene hydrochloride, 5.22 g (49.0 mmoali) of isobutyric acid chloride,
150 ml of NMP, 30 ml of triethylamine and 0.3 g of LiCl.

Yield: 0.95 g (= 20.9 % of theory).
Melting point: 290 °C.
MS(E!): 333 (M™).

Example I: Preparation of 1,3,5-tris[3,3-dimethylbutyrylaminojbenzene.

Compound 1-8 is obtained as an off-white powder in analogy to Example A from 4.65 g (20.0
mmoal) of 1,3,5-triaminobenzene hydrochloride, 9.42 g (70.0 mmol) of 3,3-dimethylbutyric
acid chloride, 250 m! of NMP, 50 mi of triethylamine and 0.5 g of LiCl.

Yield: 3.82 g (=45.7 % of theory).
Melting point: 316 °C.



NNI I 1 \CC W 2004/072168 PCT/ EP2004/ 050095 -55 Compound 1-11 is
obtained as a colorless, fluffy solid product in analogy to Exanple A from
1.23 g ( WoQomwmwbissof 1,3, 5-triam nobenzene, 4.84 g (36POTEPRION/08F095
2,2-dinmethyl butyric acid chloride, 150 m of NMP, 20 ml of triethylam ne
and 0.3 g of LICI. Yield: 2.93 g (= 70.3 %of theory). Mlting point: 368C
(under sublimtion). MS(El): 417 (M'). Exanple L: Preparation of
1,3,5-iris[2-cycl ohexyl -acetyl am nolbenzene. p CN.H . O HN: NH (=
Compound 1-12) O o O O 6 Conmpound 1-12 is obtained as a col orl ess powder
in anal ogy to Exanple A from1.23 g (10.0 muol) of 1,3,5-triam nobenzene,
5.78 g (36.0 mol ) of 2-cycl ohexyl-acetyl chloride, 100 mM of NWMP, 20 ni
of triethylamine and 0.3 g of LiCl. Yield: 3.42 g (= 69.1 % of theory).
Melting point: 204 C MS (El): 495(M'). Exanple M Preparation of

1, 3,5-tris[3-cycl ohexyl - propi onyl am no] benzene. WO 2004/ 072168

PCT/ EP2004/ 050095 - 56- -54-

MS (EL): 417 (M*).

Example J: Preparation of 1,3,5-tris[2-ethylbutyrylamino]benzene.

/@\ (= Compound 1-10)
H. JH
N

Compound 1-10 is obtained as off-white powder in analogy to Example A from 4.65 g (20.0
mmol) of 1,3,5-triaminobenzene hydrochloride, 9.42 g (70.0 mmol) of 2-ethylbutyric acid
chloride, 250 ml of NMP, 50 ml of triethylamine and 0.5 g of LiCl.

Yield: 4.04 g (= 48.4 % of theory).
Melting point: 363 °C (under sublimation).
MS (EI): 417 (M*).

Example K: Preparation of 1,3,5-tris[2,2-dimethylbutyrylamino]benzene.

(= Compound I-11)



OCl' NHH ~H (= Conmpound 1-13) N N & Conpound 1-13 is obtained as a
col orl ess powder in analogy to Exanple A from1l.17g (9.5 nmol) of

1, 3, 5-t dawonobmzesee, 5.0 g (28.0 mmol ) of 3-cycl ohexyl pprape@apsooshl ori de,
100 M of NWP, 20 ml of triethylamne and 0.3 g of LiCl. Yield: 1.87 g (=
69.1 %of theory). Melting point: 215C. Ms EI : 537(M*). Exanple N
Preparation of 1,3,5-tris[4cycl ohexyl -butyrylam no] benzene. O~ "NCH H\ 1
H (= Conpound 1-14) ~N NC C C p% WD 2004/072168 PCT/ EP2004/ 050095 -57
Conpound 1-14 is obtained as a colorless powder in analogy to Exanple A
from1.23 g (10 mml) of 1,3,5-triam nobenzene, 6.79 g (36.0 nmol) of
4-cycl ohexyl -butyryl chloride, 100 mM of NMP, 20 ml of triethylam ne and
0.3 g of LICI. Yield: 2.30 g (= 40 % of theory). Melting point: 191 C M
(El'): 579(M-). Exanmple 0: Preparation of

1, 3,5-tris[5-cycl ohexyl -val er oyl am no] benzene. 4 (CH,), 0, N (= Conpound
1-15) -55-

Compound i-11 is obtained as a colorless, fluffy solid product in analogy to Example A from
1.23 g (10.0 mmol) of 1,3,5-triaminobenzene, 4.84 g (36.0 mmol) of 2,2-dimethylbutyric acid
chloride, 150 ml of NMP, 20 ml of triethylamine and 0.3 g of LiCl.

Yield: 2.93 g (= 70.3 % of theory).
Melting point: 368°C (under sublimation).
MS(EN): 417 (M™).

Example L: Preparation of 1,3,5-tris[2-cyclohexyl-acetylamino]benzene.

0//C~N‘H

H.NQN.H (= Compound 1-12)
c c

E\\O o’/

Compound I-12 is obtained as a colorless powder in analogy to Example A from 1.23 g (10.0
mmol) of 1,3,5-triaminobenzene, 5.78 g (36.0 mmol) of 2-cyclohexyl-acetyl chloride, 100 ml
of NMP, 20 mi of triethylamine and 0.3 g of LiCl.

Yield: 3.42 g (= 69.1 % of theory).

Melting point: 204 °C.
MS (EI): 495(M™).

Example M: Preparation of 1,3,5-tris[3-cyclohexyl-propionylamino]benzene.



HNI NH()-(CH) CCCCQ(CH2)a-0 Conpound 1-15 is obtained as a

col orl ess powder in analogy to Exanple Afrom1.23 g (10 nmol) of

1, 3, 5-triwoizoebenmene, 7.3 9 (36.0 nmol) of 5-cycl ohexylpcraipesoapsoossl ori de,
100 M of NMP, 20 ml of triethylamne and 0.3 g of LICI. Yield: 1.40 g (=
23 % of theory). Melting point:141C. MS (El): 621(M). Exanple P:
Preparation of 1-isobutyrylam no-3, 5-bis[pival oyl am no] benzene. WO

2004/ 072168 PCT/ EP2004/ 050095 -58- C(CH3)3 0~% H H H (= Conpound 1-16) N
N (H3CQa '0 o CICH(CH3)z a) Nisobutyryl-3,5-dinitroaniline is obtained
from45.8 g (0.25 mol) of 3,5-dinitroaniline, 29.3 g (0.275 nol) of

i sobutyryl chloride, 98.9 g (1.25 nol) of pyridine, 250 mM of NMP and 0.2 ¢
of LICI. The acylation is caned out as described in Exanple A Yield: 62.0
g (=98 %of theory). Melting point: 168-170C. Ms Cl : 254 (MH). b) 24.2
g (0.096 not) of the product obtained under a) is hydrogenated in 100 m of
NV with 1 g Pd/C (10 %9 at 50C in anaséegy to Exanple B-V. The solution is
used after separation of the catalyst by filtration for the next step

wi t hout isolation of the internediate N-isobutyryl- 1,3,5-triam nobenzene
(100 % conversion a rding to TLC (Thin Layer Chronatography):

Rr (N-isobutyryl -1, 3, %~triam nobenzene) = 0.05;
RF(N-isobutyryl-3,5¢«dinitroaniline) = 0.65; silicaget, eluent:

hexane/ et hyl acetgk@mlhl). To this solution 68.6 g (0.368 not) of pivalic
anhydri de are addedlii\6oc and the reaction

H H {= Compound 1-13)
[C\‘o o‘C\/\O

Compound -13 is obtained as a colorless powder in analogy to Example A from 1.17 g (8.5
mmol) of 1,3,5-triaminobenzene, 5.0 g (28.0 mmol) of 3-cyclohexyl-propionyl chloride, 100 ml
of NMP, 20 ml of triethylamine and 0.3 g of LiCl.

Yield: 1.87 g (= 69.1 % of theory).

Melting point: 215°C.
MS (El): 537(M™).

Example N: Preparation of 1,3,5-tris[4-cyclohexyl-butyrylaminolbenzene.

((O

C H
04 SN

= Compound {-14)
He /( l ~H (
N N

| |
Cs
~0 o/C

e



m xture is stirred for 1 h at 60C. Dilution with water precipitated the
product which is separated off by filtration and washed with tol uene and
hexane. TWe 2posadosB8 obt ai ned is an of f-white powder. Yiperdr28d/08085 (= 86 %
of theory). Melting point: 370C under sublimation. M5 C : 362(VH).
Exanpl e O0: Preparation of .

2, 2-di met hyl but yryl am no- 3, 5- bi s[ pi val oyl am no] benzene. WD 2004/ 072168

PCT/ EP2004/ 050095 -59- C(CH,), OC N~H H\ N N1H (= Conpound 1-17)
(HaC)aCC, 0 O~c \ a) N 2,2-dinethyl butyryl-3,5-dinitroaniline is obtained
from45.8 9 (0.25 me[) of 3,5- dinitroaniline, 37.0 g (0.275 nol) of
2,2-dimethyl butyryl chloride, 98.9 g (1.25 nol) of pyridine, 250 m of NW
and 025 g of LiCl. The acylation is carried out as described in Exanple A
Yield: 67.0 g (= 95 %of theory). Melting point: 171-173C. M5(Cl): 282
(MH). b) 16.7 g (0.06 nol) of the product obtained under a) is
hydrogenated in 75 mM of NMP wth 1 ¢gsPd/C(10 %9 at 90C in analogy to
Exanple B-V. The solution is used after separation of the catalyst by
filtration for the next st i thoyt isolation.of the.n diate N-(2, 2-
di net hyl but yryl )‘?’T"%“"‘éf‘t“??'?gafﬁena8?8°g°ﬂezs%‘r’1°é”9 'Gﬁ%%‘%%xﬂ"\?'ee?”ﬁ”%?f%gg’qr ding to TLC
RE(N- 2, 2- di met hTBatyAyRmioogeeedr g3 g °é?ﬁ&“é°ﬁ°é°?e"‘_¢'b%§".'yﬁ°§'?"de’ om

RF( N- 2, 2- di met hydf Byt g¢ (ettitganfiegpd0394Hi9i ne) 0.83; silicagel, eluent:
hexane/ et hyl acetate 1:1). To this solution 40.65 g (0.218 nol) of pivalic
anhydri de are addet2.30wd-40l¥eoftheatti on m xture is stirred for 1 h at 60C.
After work-up i nuetingdomgie1tco Exanpl e P and recrystallization from DM the
desired product wusEgbtoarned as a colorless fluffy product.

Example O: Preparation of 1,3,5-tris[5-cyclohexyl-valeroylamino]benzene.

(= Compound I-15)
—~H
|

I
Cs. 2C
<:>—(CH2 rel e \(CHZ)F<:>

Compound I-15 is obtained as a colorless powder in analogy to Example A from 1.23 g (10
mmol) of 1,3 5-triaminobenzene, 7.3 g (36.0 mmol) of 5-cyclohexyl-valeroyl chloride, 100 ml
of NMP, 20 ml of triethylamine and 0.3 g of LiCl.

Yield: 1.40 g (= 23 % of theory).

Melting point:141°C.
MS (EI): 621(M™).

Example P: Preparation of 1-isobutyrylamino-3,5-bis[pivaloylamino]benzene.



Yield: 14.7 g (= 63.8 %of theory). Melting point: No nelting point
detected (sublimation). M5 Cl : 390 (WMH ). Exanple R Preparation of

3, 3- di netwpl2baorersam no- 3, 5- bi s[ pi val oyl am no] benzene. PADE2O®4/080024 68

PCT/ EP2004/ 050095 -60- C(CH3)3 0 CAN-H H, N NCH (= Conpound 1-18)
(H3C)3000-"C C C a) N 3,3dinethylbutyryl-3,5-dinitroaniline is obtained
from45.8 g (0.25 nmol) of 3,5- dinitroaniline, 37.0 g (0.275 nol) of

3, 3-dinmethyl butyryl chloride, 98.9 g (1.25 nol) of pyridine, 250 m of NW
and 0.25 g of LICI. The acylation is carried out as described in Exanple A
Yield: 70 g (= 100 % of theory). Melting point: 145C. M5 Cl : 282 (M#4) b)
16.7 g (0.059 nol) of the conpound obtai ned under a) is hydrogenated in 75
m of NMP with |l g Pd/C (10 %9 at 85C in analogy to Exanple 6-V. The
solution is used after separation of the catalyst by filtration for the
next step without isolation of the internediate N

3, 3di net hyl butyryl -1, 3,5-tri am nobenzeise- (100 % conversi on according to
TLC. Rr (N3, 3- dinethyl butyryl-1,3,5-triam nobenzene) = 0.07;

Rr (N- 3, 3di met hyl but yr L 3, 5dinitroaniline) 0.73; silicagel, eluent:
hexanel et hyl acetate % To this solution 40.65 g of pivalic anhydride
(0.218 not) are added the reaction mxture 1is stirred for 3 h at 60C.
After work-up in anal to Exa IeoPu/}ge desired product is obtained as
a white powder. Yle%ﬂ Xﬁg (= ST 530 theory). Melting point: 368C

under sublimatioqi : 390 (W. Exanple S: Preparation of
1, 3- bi s[i sobut yr yI &nlHbFlSCWﬁPvaloylanlnobenzene

a) N-isobutyryl-3,5-dinitroaniline is obtained from 45.8 g (0.25 mol) of 3,5-dinitroaniline, 29.3
g (0.275 mol) of isobutyryl chloride, 98.9 g {1.25 mol) of pyridine, 250 ml of NMP and 0.2 g of
LiCl. The acylation is carried out as described in Example A.

Yield: 62.0 g (= 98 % of theory).
Meiting point: 168-170°C.
MS(CI): 254 (MH").

b) 24.2 g (0.096 moi) of the product obtained under a) is hydrogenated in 100 ml of NMP with
1 g Pd/C (10 %) at 50°C in analogy to Example B-V. The solution is used after separation of
the catalyst by filtration for the next step without isolation of the intermediate N-isobutyryl-
1,3,5-triaminobenzene (100 % conversion according to TLC (Thin Layer Chromatography):
Re(N-isobutyryl-1,3,5-triaminobenzene) = 0.05; Re{N-isobutyryl-3,5-dinitroaniline) = 0.65;
silicagel, eluent: hexane/ethyl acetate 1:1).

To this solution 68.6 g (0.368 mol) of pivalic anhydride are added at 60°C and the reaction
mixture is stirred for 1 h at 60°C. Dilution with water precipitated the product which is
separated off by filtration and washed with toluene and hexane. The product cbtained is an
off-white powder.

Yield: 30.9 g (= 86 % of theory).
Melting point: 370°C under sublimation.

MS(CI): 362(MH").

Example Q: Preparation of 2,2-dimethylbutyrylamino-3,5-bis[pivaloylaminolbenzene.



WD 2004/ 072168 PCT/ EP2004/ 050095 -61- C(CH,), CH N, H \ H (=Conpound
1-19) NN a) Npivaloyl-3,5-dinitroaniline is obtained from45.8 g (0.25
nol ) of 3w6-2deami7ereeani line, 33.2 g (0.275 not) of pivalpoylereduosiode, 98.9
g (1.25 nol) of pyridine, 250 m of NMP and 0.2 g of LiCl. The acylation
is carried out as described in Exanple A Yield: 67.0 g (=100 % of theory).
Melting Point: 206-208C. MS(Cl)7 268(MH ). b) 26.2 g (0.1 nol) of the
product obtained under a) is hydrogenated in 100 M of NMP with 1 g Pd/C
at 90C in analogy to Exanple 8-V. The solution is used after separation of
the catalyst by filtration for the next step wi thout isolation of the
internmedi ate N-pivaloyl-1,3,5- triam nobenzene (100 % conversi on accordi ng
to TLC. RF(N-pivaloyl-1,3,5-triam nobenzene) = 0.08;

RF(N-pi val oyl -3,5-dinitroaniline) = 0.65; silicagel, eluent: hexane/ethyl
acetate 1:1). To this solution 58.5 g (0.37 nol) of isobutyryl anhydride
are added at 60C and the reaction mxt®re is stirred for 1 h at 60C
Dilution with water precipitates the product as an off-white powder.
Yield: 20.4 g (= 59 W@gﬂ theory). Melting point: 288C. M5 Cl : 348(VH).
Exanple T: Preparatiof of,

1, 3-bi s[i sobut yryl a® noy-5- (2, 2-di met hyl - but yryl ) am nobenzene. WO

2004/ 072168 PCT/EP2904 0095 -62-69%ﬂw Hi N (=Conmpound 1-20)

N N/H (= Compoun

| |
Cx -G

0 o/{

a) N-2,2-dimethylbutyryl-3,5-dinitroaniline is obtained from 45.8 g (0.25 mol) of 3,5-
dinitroaniline, 37.0 g (0.275 mol) of 2,2-dimethylbutyryl chloride, 98.9 g (1.25 mol) of pyridine,
250 ml of NMP and 0.25 g of LiCl. The acylation is carried out as described in Example A.

(H,C),C

Yield: 67.0 g (=95 % of theory).
Melting point: 171-173°C.
MS(CI): 282 (MH").

b) 16.7 g (0.06 mol) of the product obtained under a) is hydrogenated in 75 mi of NMP with 1
g Pd/C(10 %) at 90°C in analogy to Example B-V. The solution is used after separation of the
catalyst by filtration for the next step without isolation of the intermediate N~(2,2-
dimethylbutyryl)-1,3,5-triamino-benzene (100 % conversion according to TLC: Re(N-2,2-
dimethylbutyryl-1,3,5-triaminobenzene) = 0.13; Rg(N-2,2-dimethylbutyryl-3,5-dinitroaniline) =
0.83; silicagel, eluent: hexane/ethyl acetate 1:1).

To this solution 40.65 g (0.218 mol) of pivalic anhydride are added and the reaction mixture
is stirred for 1 h at 60°C. After work-up in analogy to Example P and recrystallization from
DMF the desired product is obtained as a colorless fluffy product.

Yield: 14.7 g (= 63.8 % of theory).

Melting point: No melting point detected (sublimation).
MS(CI): 390 (MH").

Example R: Preparation of 3,3-dimethylbutyrylamino-3,5-bisjpivaloylaminojbenzene.



H~~CH N1 ,TCOY To a solution of 13.1 g (0.059 nol) of
N- (2, 2-di nethyl butyryl)-1,3,5-tri am nobenzene (obtained as described in
Exanpl e @Qvoino4/B2re8 of NMP, 34.5 g (0.22 nol) of isobutpcrEr2éabhyaps de are
added at 60C and the reaction mxture is stirred for 2 h at 60C. Dilution
with water precipitates the desired product as an off-white powder. Yield:
19.2 g (= 91 % of theory). Melting point: 302-303C. Ms C : 362( MVH
Exanpl e U. Preparation of
1, 3- bi s[i sobutyryl am no] -5-(3, 3-di net hyl -butyryl)am nobenzone. < Q-C,, NCH
HH(- Conpound 1-21) ,N~1 1 Yc'o Y To a solution of 13.1 g (0.059 nol)
of N-(3,3-dinethylbutyryl}l,3,5-triam nobenzene (obtained as described in
Example R) in 75 m of NWP, 34.5 g (0.22 nol) of isobutyric anhydride are
added at 60C and the reaction mxture is stirred for 1 h at 60C. Dilution
with water precipitates the desired product as a colorl ess powder. WO
2004/ 072168 PCT/ EP2004/ 050095 -63- Yiwbd: 15.2 g (= 71 % of theory).
Mel ting point: 227-228C. M5(Cl): 362(MH ). Exanple V: Preparation of
1,3-bis[2,2-dinethy[bg&y;ylanino]-6-piva|oy|aninobenzene. C(CH3) 3

| 3/3

O//C\N/H

H Q = d 1-18
\'i‘ ril,H {= Compoun )

Cx_ -C
(HC.LC™ o o~
™~

a) N-3,3-dimethylbutyryl-3,5-dinitroaniline is obtained from 45.8 g (0.25 mol) of 3,5~
dinitroaniline, 37.0 g (0.275 mol) of 3,3-dimethylbutyryl chloride, 98.9 g (1.25 mol) of pyridine,
250 ml of NMP and 0.25 g of LiCl. The acylation is carried out as described in Example A.

Yield: 70 g (= 100 % of theory).

Melting point: 145°C.
MS(C): 282 (MH")

b) 16.7 g (0.059 mol) of the compound obtained under a) is hydrogenated in 75 ml of NMP
with 1 g Pd/C (10 %) at 85°C in analogy to Example B-V. The solution is used after
separation of the catalyst by filtration for the next step without isolation of the intermediate N-
3,3-dimethylbutyryl-1,3,5-triaminobenzene (100 % conversion according to TLC: Re(N-3,3-
dimethylbutyryl-1,3,5-triaminobenzene) = 0.07; Re(N-3,3-dimethylbutyryl-3,5-dinitroaniline) =
0.73; silicagel, eluent: hexane/ethyl acetate 1:1).

To this solution 40.65 g of pivalic anhydride (0.218 mol) are added and the reaction mixture
is stirred for 3 h at 60°C. After work-up in analogy to Example P, the desired product is
obtained as a white powder.

Yield: 16.0 g (= 69.5 % of theory).
Melting point: 368°C under sublimation.
MS(CI): 390 (MH*).

Example S: Preparation of 1,3-bis[isobutyrylamino]-5- pivaloylaminobenzene.



OCC-VH (= Conpound 1-22) HNNHGC Cx * oo To a solution of 18.3 g
(0.088 not) of N-pivaloyl-1,3,54riam nobenzene (obtained as described in
Exanpl e Syoi2n041801681 of NVP, 34.8 g (0.44 net) of pyri dipoe/Eepah4850085 g
(0.264 nol) of 2,2-dinmethylbutyryl chloride are added at 5C and the
reaction mxture is stirred for 5 h at 100 C Wrk-up as described in
Exanpl e P and washing with hexane gives an off-white powder. Yield: 28.0 g
(=79 %of theory). Melting Point: No nelting point observed (sublimtion).
M5(Cl): 404(WVH ). Exanple W Preparation of

1, 3-bi s[ 2, 2-di net hyl but yryl am no] - 5-i sobut yryl am nobenzone. Y o%, NH -
(= Compound 1-23) H, N O 01 WD 2004/072168 PCT/ EP2004/ 050095 -64 To a
solution of 18.45 g (0.096 not) of N-isobutyryl-1,3,5-triam nobenzene
(obtained as described in Exanple P) in 100 m of NMP, 37.8 g (0.478 nol)
of pyridine and 38.6 g (0.287 not) of 2,2-dinethylbutyryl chloride are
added at 5C and the reaction m xture isistirred for 5 In at 100 'C.
Work-up as described in Exanple P and washing with nmethanol and hexane

gi ves a col orl ess pgy&;{?r. Yield: 31.9 g (= 83 %of theory). Melting Point:
363C under sublimatijoni, M Cl : 390(MH ).

Z
o~ \N/

He _H (= Compound I-19)
v

a) N-pivaloyl-3,5-dinitroaniline is obtained from 45.8 g (0.25 mol) of 3,5-dinitroaniline, 33.2 g
(0.275 mol) of pivaloyi chloride, 98.9 g (1.25 mol) of pyridine, 250 m! of NMP and 0.2 g of
LiCl. The acylation is carried out as described in Example A.

Yield: 67.0 g (= 100 % of theory).
Melting point: 206-208°C.
MS(CI): 268(MH").

b) 26.2 g (0.1 mot) of the product obtained under a) is hydrogenated in 100 ml of NMP with 1
g Pd/C at 90°C in analogy to Example B-V. The solution is used after separation of the
catalyst by filtration for the next step without isolation of the intermediate N-pivaloyl-1,3,5-
triaminobenzene (100 % conversion according to TLC: Re(N-pivaloyl-1,3,5-triaminobenzene)
=0.08; Re(N-pivaloyl-3,5-dinitroaniline) = 0.65; silicage!, eluent: hexane/ethyl acetate 1:1).
To this solution 58.5 g (0.37 mal) of isobutyryl anhydride are added at 60°C and the reaction
mixture is stirred for 1 h at 60°C. Dilution with water precipitates the product as an off-white
powder.

Yield: 20.4 g (= 59 % of theory).
Melting point: 288°C.
MS(CI): 348(MH™).

Example T: Preparation of 1,3-bis[isobutyrylamino]-5-(2,2-dimethyl-butyryl)aminobenzene.



Exanpl e X: Preparation of

1, 3-bi s[ 2, 2-di net hyl but yryl am no) - 5- (3, 3-di net hyl butyryl )- am nobenzl ene. |
en ' C Nwbabbso7i168H (= Conpound 1-24) N N1 | c. ¢ PCco®pookos@sol ution
of 13.1 g (0.059 not) of N-(3,3-dinethylbutyryl)-1,3,5-triam nobenzene
(obtained as described in Exanple R) in 75 m of NWP, 23.3 g (0.295 not) of
pyridine and 23.8 g (0.177 not) of 2,2-dinmethylbutyryl chloride are added
at 5C and the reaction mxture is stirred for 5 h at 100 C Wrk-up as
described in Exanple R and washing with nmethanol and hexane gives the
desired product as an off-white powder. Yield: 20.2 g (= 82 % of theory).
Melting point: 364367C. Ms Cl : 418(MH ). WD 2004/ 072168 PCT/ EP2004/ 050095
-65 Exanple Y: Preparation of

1, 3- bi s[ 3, 3-di net hyl but yryl am no] 5- pi val oyl am no- benzene. C(CH,), 0 NCH i
HEN ~ | NCH (=Conpound [-25) 1 1 coi To a solution of 18.3 g (0.088 nol)
of N-pivaloyl-1,3,5-triam nobenzene (olseai ned as described in Exanple S)
in 100 mM of NWP, 34.8 g (0.44 nol) of pyridine and 35.5 g (0.264 nol) of
3, 3-di net hyl bul yryl chloride are added at 5C and the reaction m xture is
stirred for 5

//C\ /H

(= Compound 1-20)
H J: lN/H

! |

YCQO o//CY

To a solution of 13.1 g (0.059 mol) of N-(2,2-dimethylbutyryl)-1,3,5-triaminobenzene
(obtained as described in Example Q) in 75 mi of NMP, 34.5 g (0.22 mol) of isobutyric
anhydride are added at 60°C and the reaction mixture is stirred for 2 h at 60°C. Dilution with
water precipitates the desired product as an off-white powder.

Yield: 19.2 g (= 91 % of theory).
Melting point: 302-303°C.
MS(CI): 362(MH"*).

Example U: Preparation of 1,3-bis[isobutyrylamino]-5-(3,3-dimethyl-butyryl)Jaminobenzene.

H /@ 4 (= Compound I-21)
\N N/

C\ -
0 O/Cj/

To a solution of 13.1 g {0.059 mol) of N~(3,3-dimethylbutyry!)-1,3,5-triaminobenzene
(obtained as described in Example R) in 75 ml of NMP, 34.5 g (0.22 mol) of isobutyric
anhydride are added at 60°C and the reaction mixture is stirred for 1 h at 60°C. Dilution with
water precipitates the desired product as a colorless powder.



h at 100C. Work-up as described in Exanple P and washing with hexane gives
an off-white powder. Yield: 30.3 g (= 85 %of theory). Melting point:
315- 318C. woNB4@72168404( VH ). Exanpl e Z: Preparation of PCI/EP2004/050095

1, 3- bi s[ 3, 3-di net hyl but yryl am no] 5-i sobut yryl - am nobenzene. Y O c%H HEN
| H (= Conmpound 1-26) | | C)141 WD 2004/ 072168 PCT/ EP2004/ 050095 -66 To a
solution of 18.45 g (0.096 nol) of N isobutyryl-1,3,5-triam nobenzene
(obtained as described in Exanple P) in 100 mM of NWP, 37.8 g (0.478 nol)
of pyridine and 38.6 g (0.287 nol) of 3,3-dinethylbutyryl chloride are
added at 5C and the reaction mxture is stirred for 5 In at 100 C Wrk-up
as described in Exanple P and washing with nmethanol and hexane gives an
off-white powder. Yield: 33.9 g (= 88 %of theory). Melting point:
266-268C, M5 Cl : 390(MH ). Exanple Al : Preparation of

1, 3- bi s[ 3, 3-di net hyl but yryl am no) 5- (2, 2di et hyl - but yryl am no) am nobenzene.
CNH HH(=Conmpound 1-27) N N' 'O pe&€\J~l To a solution of 13.1 g
(0.059 nol) of N-(2,2-dinmethylbutyryl)-1,3,5-triam nobenzene (obtained as
described in ExaLmI:%_ZOQF%rgngeogyt_ of NWP, 23.3 g (0.295 ntl) of pyridine and

Melting point: 227-228°C.
MS(CH): 362(MH").

Example V: Preparation of 1,3-bis[2,2-dimethylbutyrylamino]-5-pivaloylaminobenzene.

Cll(CHa)3

0//C\N/H

He QN/H (= Compound 1-22)
1

N
c ,C

)(“o o/)(

To a solution of 18.3 g (0.088 mol) of N-pivaloyl-1,3,5-triaminobenzene (obtained as
described in Example S) in 180 mi of NMP, 34.8 g (0.44 mol) of pyridine and 35.5 g (0.264
mol) of 2,2-dimethylbutyryl chloride are added at 5°C and the reaction mixture is stirred for 5
h at 100 °C. Work-up as described in Example P and washing with hexane gives an off-white
powder.

Yield: 28.0 g (= 79 % of theory).
Melting point: No melting point observed (sublimation).
MS(CI): 404(MH").

Example W: Preparation of 1,3-bis[2,2-dimethylbutyrylamino]-5-isobutyrylaminobenzene.

(= Compound I-23)



23.8 g (0.177 nmol) of 3,3-dinmethylbutyryl chloride are added at 5C and the
reaction mxture is stirred for 5 h at 100 T. Dilution wth water
preci pi t aveotdz2Boduct. Recrystallisation from DI M MeCemErginasiobihe
desired product as an off-white powder. Yield: 20.9 g (= 85 % of theory).
Melting point: 332-334C. M5 Cl : 418(MH ). WD 2004/072168 PCT/ EP2004/ 050095
-67 Exanple Bl: Preparation of
1,3,5-tris[3-(trimethylsilyl)propionylam no] benzene. si~ OCNHH ,H
(=Compound 1-28) Ni N (%Sl SI (\ [/ N Conpound 1-28 is obtained as a
col orl ess powder in analogy to Exanple Afrom0.96 g (7.8 mmvol) of
1,3,5-triam nobenzene, 4.61 g (28.0 nml) of 3-(trinethylsilyl)propionyl
chloride, 80 mnm of NWP, 17 ml of triethylamne and 0.3 g of LiCl. Yield:
2.37 g (= 60 %of theory). Melting point: 237C. M5 (El'): 507(M'). In the
foll ow ng, exanples of the preparation of the conpounds of the formula (I1)
are described in detail. 11 OCNH®-C\ NH((11) Yz/NNHO 4CQ Y3 The
conpounds of the formula (l11) can be synthesized e.g. by hydrogenation of
3,5-dinitro-

To a solution of 18.45 g (0.096 mol) of N-isobutyryl-1,3,5-triaminobenzene (obtained as

described in Example P) in 100 mi of NMP, 37.8 g (0.478 mol) of pyridine and 38.6 g (0.287

mol) of 2,2-dimethylbutyryl chloride are added at 5°C and the reaction mixture is stirred for &

h at 100 °C. Work-up as described in Example P and washing with methano! and hexane

gives a colorless powder.

Yield: 31.9 g (= 83 % of theory).
Melting_point: 363°C under sublimation.
MS(CI): 390(MH").

Example X: Preparation of 1,3-bis[2,2-dimethylbutyrylaminc]-5-(3,3-dimethylbutyryl)-
aminobenzene.

N/

e /@\ H (= Compound 1-24)
7

C

>(C\\O i (

To a solution of 13.1 g (0.059 mol) of N-(3,3-dimethylbutyryl)-1,3,5-triaminobenzene
{obtained as described in Example R) in 75 ml of NMP, 23.3 g (0.295 mol) of pyridine and
23.8 g (0.177 mol) of 2,2-dimethylbutyry! chloride are added at 5°C and the reaction mixture
is stirred for 5 h at 100 °C. Work-up as described in Example R and washing with methanol
and hexane gives the desired product as an off-white powder.

Yield: 20.2 g (= 82 % of theory).
Melting point: 364-367°C.
MS(C1): 418(MH").



benzam des (WWW (prepared by standard procedure from 3,5-dinitro-benzoyl
chloride (VW) and the corresponding am ne) with hydrogen and an
appropri ave 2egbiegsat al yst in an appropriate organi c secr@apooansooss
subsequent acyl ation of the thus obtained 3,5-di am no- benzam des (YYY).
The conpounds (YYY) can be isolated or transferred into the WD 2004/ 072168
PCT/ EP2004/ 050095 -68 correspondi ng di hydrochl ori de; both can be purified
by recrystallization froman appropriate solvent. It is also possible to
use a solution of the crude (YYY) or the isolated crude (YYY) for the
followi ng acylation with the carboxylic acid chloride or anhydride.
Possible catalysts are e.g. Pd, PtQ2, Raney-N ckel etc., preferably the
comercially avail abl e version on carbon support. The hydrogenati on can be
carried out under normal pressure or under pressure at tenperatures
between 20 and 120 C (Safety checks are reconmmended before scal e up).

Anot her approach is reduction with Raneg-N ckel /hydrazine or the use of

ot her comon reducing agents e.g. Bechanps reduction or use of

bor on/ hydr ogen conpounds. Appropriate solvents for the hydrogenation are

e.g. tetrahydrofuran (THF), THE/ nethanol, dinethylformam de (DVF) or

N- et hyl pyrrol i d@ﬁ@ﬂ%ﬁmém@é’&%}’&{3810'1”?‘2%%‘8?{"'%‘H"%'&Y'%‘ﬁ?‘?ﬁ“@%ﬁ ‘out e.g. with
met hanol , et hanol or other al cohols. The free am ne (YYY) (or the am ne
obt ai ned fromthe hyf€sdehl ori de and an appropriate base) can be acyl ated
wi th a stoichionetrg=€\aftount or an excess of the corresponding acid
chloride, preferably pn the presence of an organic or inorganic
non-interacting ba&% QH (k can@buiyll2eim ne, tri butyl am ne, pyridine; another
met hod uses a stoicfliomeiric ampunt or excess of the anhydride of the
carboxylic acid as aﬁybﬁ?'ng agent; in this case no base is required. The
reaction is carrLeélout_L%\the absence or preferably in the presence of a
solvent. The ideal 'reaction tenperature depends on the nature of the
acylating agents (0 - 100C). Isolation/purification of the final product of
the fornul a (11)1daSo@@f o &l @88k mbyer N-faRE- Bb-iahitotinscheemarsd &l | i zat i on/ washi ng
with an appropri gt&pddinvekdtpe sPt 100RLENMPOS4BAN0.4 maPds MyRdke aRi'35.5 §logeni C

sol vent | or gani ¢ g loYﬁHime@'lgrlbuYM'yftcnlprﬂe ngdgedgp}’d/e@lﬁlke re&:ﬁcﬂ mix%/s{ﬁ\@& ﬁ'rs_’ NNP_/ wat er,
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powder.

Yield: 30.3 g (= 85 % of theory).
Melting point: 315-318°C.
MS(CI): 404(MH").

Example Z: Preparation of 1,3-bis[3,3-dimethyibutyrylamino]-5-isobutyryl-aminobenzene.

H\TQT/H (= Compound |-26)
Cs. 4C
oo

L7



NO2 YZNH (WMWY NO,  Ceneral procedure: In an inert atnosphere the

3, 5-di nitrobenzoyl chloride (VW) is added to a m xture of

N- et hyl pyorodddorse (NMP), pyridine, LiCl and the requi pet/Eeroaesabs 0C. The
reaction mxture is subsequently heated to 75 C and naintained at this
tenperature for 2 h. After <cooling the reaction mxture is poured into the
fivefold anmount of ice water. The precipitated WO 2004/ 072168

PCT/ EP2004/ 050095 -69 product is allowed to stand over night and
subsequently filtered off and dried in vacuo (0.1 nbar) at room
tenperature for 24 h. Exanple WWWa: Preparation of
3,5-dinitro-(N-t-butyl)-benzamde (WWWA) from8.00 g (34.7 mmol) of

3, 5-dinitrobenzoylchloride, 3.39 g (46.3 mml) of t-butylam ne, 150 m of
NMP, 20 ml of pyridine and 0.1 g of LiCl according to the general procedure
descri bed above. Purification: Recrystallization fromxylene. Yield: 5.70
g (61.5 %of theory; white solid). Mse : 267 (M'). Exanple WW W:
Preparation of 3,5-dinitro-(N1, 1-di nmethyl propyl)-benzam de (VNNW) from
16.1 g (0.07 not) of 3 5-dinjtrob Q h ide. 7. 0.084 nme[) of
tert-annyl ani ne,%°§6_°'”t'g9ﬂ° 3’?‘ Nbbgsamﬁg%i%l?ﬁ%w%)&éftﬁmg bﬁnzgng ﬁ%dggcé?r ding to the
general pr ocedur@sﬂlée§t9|?i‘aﬂ’8'ﬁp)éfb189/f8'.°fNN|5U3r7i819i°C4§?T°8ﬁ:p?'ré5%ar"§’/,st é’l?qc% zation from
met hanol . Yi el d; meDf &p-dmstivigyechioriersy 3pded ot G a5ghrerarcion e REj™ g point: 163 -
164 C. Exarrpl e \Wanopfc. Wﬂ(—gmﬂ%@prib%n Exgmple P and washing with methanal and hexane

3, 5-di ni tro-[ N (@enmtofiybhiterwgdr.) - benzam de (VWWWC) from 8.00 g (34.7 mmol)
of 3,5-dinitrobenzoylchloride, 4.04 g (46.3 mmol ) of 3-nethyl butyl am ne,
150 M of NWP, 2Qudvhsqf=@ysdidioag and 0.1 g of LiCl according to the general

procedure descriaggoRbaE9ss c.
MS(CI): 390(MH").

Example A1: Preparation of 1,3-bis[3,3-dimethylbutyrylamino)-5-(2,2-dimethyl-
butyrylamino)aminobenzene.

O"C‘N'H

(= Compound |-27)
Wl

Cso o
£

To a solution of 13.1 g (0.059 mol) of N-(2,2-dimethylbutyryl)-1,3,5-triaminobenzene
(obtained as described in Example Q) in 75 m! of NMP, 23.3 g (0.295 mol) of pyridine and
23.8 g (0.177 mol) of 3,3-dimethylbutyryl chloride are added at 5°C and the reaction mixture
is stirred for 5 h at 100 °C. Dilution with water precipitates the product. Recrystallisation from
DMF/water gives the desired product as an off-white powder.

Yield: 20.9 g (= 85 % of theory).
Melting point: 332-334°C.
MS(CI): 418(MH").



Purification: Recrystallization fromtoluene. Yield: 5.10 g (52.3 % of
theory; colorless solid). 13CGNWR (DVSO-d,): a = 22.3; 25.2; 37.7; 37.9;
120. 6; 12Wo04po4liB37168; 148.1; 161.7. Exanple WWWI: Preparareaa/osfoos
3,5-dinitro-(N-t-octyl)-benzamde (WWW) from106 g (0.45 ntl) of
3, 5-dinitrobenzoylchloride, 73.5 g (0.54 nol) of tert-octylam ne, 200 m of
NVP and 75 ml of triethylam ne according to the general procedure
descri bed above. Purification: Recrystallization fromnethanol. Yield: 92
g (63 %of theory; yellow solid). Melting point: 129-130C. WD 2004/ 072168
PCT/ EP2004/ 050095 -70 Exanple WW We: Preparation of
3,5-dinitro-(N-cycl opentyl)-benzamde (WWW) from8.00 g (34.7 mmtl) of
3, 5-dinitrobenzoyl chloride, 3.94 g (46.3 mml) of cycl opentylam ne, 150 m
of NMP, 20 ml of pyridine and 0.1 g of LiCl according to the general
procedure described above. Purification: Recrystallization from xyl ene.
Yield: 5.60 g (57.8 %of theory; coloriess solid). M (El): 279 (W.
Exanple WWW : Preparation of 3,5dinitro-(N cydohexyl)-benzam de (WWW)
from8.00 g (34.7 Lo of 3, 5-.dini.tro l.chl ori d 4.59 g (46.3 mol)
of cycl ohexyl am %’%"f‘ﬂr‘i@%%ﬁ?am&? 0;31Iﬁl\/ig:sfa'gHnepnﬁ&@?%%?%m&%%%%d 0.1 g of LiC
according to the general procedure described above. Purification:
Recrystal li zation fvéam xylene. Yield: 5.34 g (52.5 %of theory; colorless
solid). M El : 293 (M). Exanple WWWA: Preparation of
3,5-dinitro-(N-2,3-di gethyl cycl ohexyl ) -benzam de (WWWj) from11.5 g
(0.05 nmot) of 3,59°dihitrobenzoylchloride, 7.6 g (0.06 not) of 2,3-dinethyl -
cycl ohexyl am ne, 50 Qf NVR=amgoutd-281 of triethylam ne according to the
general procedure} eg@ri bed above.

\O O’ \/\Si/

e I~

Si
/N

Compound 1-28 is obtained as a colorless powder in analogy to Example A from 0.96 g (7.8
mmol) of 1,3,5-triaminobenzene, 4.61 g (28.0 mmol) of 3-(trimethylsilyl)propionyl chloride, 80
ml of NMP, 17 mi of triethylamine and 0.3 g of LiCl.

Yield: 2.37 g (= 60 % of theory).
Melting point: 237°C.
MS (El): 507(M").

In the following, examples of the preparation of the compounds of the formula (li) are
described in detail.

The compounds of the formula (I1) can be synthesized e.g. by hydrogenation of 3,5-dinitro-
benzamides (WWW) (prepared by standard procedure from 3,5-dinitro-benzoyl chioride
(VVV) and the corresponding amine) with hydrogen and an appropriate metal catalyst in an
appropriate organic solvent and subsequent acylation of the thus obtained 3,5-diamino-
benzamides (YYY). The compounds (YYY) can be isolated or transferred into the



Purification: Recrystallization fromnethanol. Yield: 6.5 g (40 % of
theory; anber solid). Mlting point: 173-175 C. Exanple W W W:

Pr epar at iwo 2004/@2tsdi ni tro- (N-i sopropyl ) - benzam de (W W Wix/dre@aiod@oil g
(0.2 not) of 3,5-dinitrobenzoylchloride, 14.18 g (0.24 not) of

i sopropylamne, 150 m of NWP and 25 m of triethylam ne according to the
general procedure described above. Purification: Recrystallization from

i sopropanol. Yield: 37 g (73 % of theory; anmber solid). Mlting point:
179-181 C. Synthesis of the 3,5-diam nobenzoic acid am de internediates of
the fornmula WO 2004/ 072168 PCT/ EP2004/ 050095 -71- NH2 Y2NH / NH (YYY) A O
CGeneral Procedure: A mxture of the correspondi ng 3,5-dinitrobenzoic acid
am de derivative (WWW, tetrahydrofuran (THF), nethanol and pall adi um on
activated carbon (10 %Pd) is treated with H2 gas for 24 h. The catal yst

i s subsequently filtered off and the solvent is evaporated under reduced
pressure. Exanple YYYa: Preparation of-6;5-di am no-N-t-butyl benzam de
(YYYya) from1.75 g (6.55 rrm)l) of 3,5-dinitro-Nt- butyI benzam de, 0.2 g of

Il?fglt lhg_g :):J ma? n aa:_: ;(I:gx%as%)o%%ng d% droc! Ion{elboth (::/anfeg é‘gf e&g recaggxlllz?llon C{rom an a&propna% 0 nmi of

ssure of 3
bar accordi ng t o®Mfie 'ttjé'ﬁ’é’f’ 'Ible FEFeSliPEe oLt %@a”%%\%"s C"’Q‘? Q—EFYd? 1.31 g (96.5
% of theory; yeIT?f?!P‘%"ES’IaFY&)"’"W"*I\PE°EP°"V"°‘2@7““("ﬂﬂ°}a"h%r?ﬁ15@'e‘f’Wﬁ?arﬂDrepar ation of
3, 5- di ami no- N-t - &% Py POb Berewitifke] etc-(Prefebly the cpmmerpizivaigilaiie vorRieneh 8" pr epar ed
according to thesug®m§heawdrqn¢r@®eehulbecauiemirmdsedmamrep@ndmtessure at

temperatures between 20 and 120 °C (Safety checks are recommended before scale up).
Another approach is reduction with Raney-Nickel/hydrazine or the use of other common
reducing agents e.g. Béchamps reduction or use of boron/hydrogen compounds. Appropriate
solvents for the hydrogenation are e.g. tetrahydrofuran (THF), THF/methanol,
dimethylformamide (DMF) or N-methylpyrrolidone (NMP). Recrystallization can be carried out
e.g. with methanol, ethanol or other alcohols.

The free amine (YYY) {or the amine obtained from the hydrochloride and an appropriate
base) can be acylated with a stoichiometric amount or an excess of the corresponding acid
chloride, preferably in the presence of an organic or inorganic non-interacting base, e.g.
triethylamine, tributylamine, pyridine; another method uses a stoichiometric amount or
excess of the anhydride of the carboxylic acid as acylating agent; in this case no base is
required. The reaction is carried out in the absence or preferably in the presence of a
solvent. The ideal reaction temperature depends on the nature of the acylating agents (0° -
100°C). Isolation/purification of the final product of the formula (Il is carried out by
precipitation/recrystallization/washing with an appropriate mixture of water/organic solvent or
organic solvent/organic solvent or with a pure solvent, e.g. DMF/water, NMP/water, ethanol,
methanol etc.

Synthesis of the 3,5-dinitrobenzoic acid amide intermediates of the formula
NO,

Y,NH (www)
NO,

General procedure:

In an inert atmosphere the 3,5-dinitrobenzoyl chloride (VVV) is added to a mixture of
N-methylpyrrolidone (NMP), pyridine, LiCl and the required amine at 0°C. The reaction
mixture is subsequently heated to 75 °C and maintained at this temperature for 2 h. After
cooling the reaction mixture is poured into the fivefold amount of ice water. The precipitated



i solated. A solution of (YYYb) is directly acylated as described in Exanple
11-3. Exanpl e YYYc: Preparation of 3,5.diam no-N-(3-nethyl butyl)benzam de
(YYYc) frwondo4@828 (17.7 mmcl) of 3, 5-dinitro-N(3-net irgicmrbylsjobmoz am de,
0.2 g of palladiumon activated carbon (10 %Pd), 200 mMl of THE and 50 m
of nmethanol at a reaction tenperature of 35 C and a hydrogen pressure of 3
bar according to the general procedure described above. )ield: 3.16 g
(80.7 %of theory; yellow solid). 13C-NWR (DMSO-dgj 6 = 22.5; 25.3; 37.2;
38.2; 101.9; 102.1; 136.7; 148.9; 167.7. Exanple YYYd: Preparation of

3, 5-di am no- N-cycl opentyl - benzam de (YYYd) from4.41 g (15.8 nmol) of
3,5-dinitro-N-cycl opentyl -benzam de, 0.2 g of palladiumon activated carbon
(10 % Pd), 200 mM of THE and 50 m of nethanol at a reaction tenperature of
35 C and a hydrogen pressure of 3 bar according to the general procedure
descri bed above. Yield: 3.10 g (89.5 % of theory; brownish solid). WO

2004/ 072168 PCT/ EP2004/ 050095 -72_  Ms9El : 219 (M'). Exanple YYYe:
Preparation of 3,5-diam no- N-cycl ohexyl benzam' de (YYYe) from4 78 g (16.3

mml)of35d|n|tr um on
activated car bon”™ ‘%'6%/”% sa" "'ﬁql? q%ﬂtareg?sfgrﬁ%ned e ﬂgnol at a
reaction terrpera‘f“ﬁf gy e '%i“'%?r& b hydrogen pressure of 3 bar according to
t he general procedure described above. Yield: 3.09 g (81.2 % of theory;
yel l ow solid). EaEmgsWWWeBepgigpn)of 3:WPKM§P%)'%WHT‘%WWW%%M?§ of the fornula
(1) 1" O CI'N H34J fincR &B,5Nfinkbbrizby)chiore 3.pAdHH6Q m@olYe t-bu@emies: 8P mPf ocedur e:  Met hod
A In an inert atnpsphetgidibdiad @1 dof OCabrii@hanzeiet Beeddre datrbadat | ve 1 s added
to a mxture of apove.

Purification: Recrystallization from xylene.

Yield: 5.70 g (61.5 % of theory; white solid).

MS (El): 267 (M*).

Example WWWhb: Preparation of 3,5-dinitro-(N-1,1-dimethylpropyl)-benzamide (WWWb)
from 16.1 g (0.07 mol) of 3,5-dinitrobenzoylchloride, 7.3 g (0.084 mol) of tert-amylamine, 50
ml of NMP and 12 ml of triethylamine according to the general procedure described above.
Purification: Recrystallization from methanol.

Yield: 11 g (56 % of theory; yellow solid).

Meilting point: 163 - 164 °C.

Example WWW(c: Preparation of 3,5-dinitro-[N-(3-methylbutyl)-benzamide (WWWc) from
8.00 g (34.7 mmol) of 3,5-dinitrobenzoylchloride, 4.04 g (46.3 mmol) of 3-methylbutylamine,
150 ml of NMP, 20 ml of pyridine and 0.1 g of LiCl according to the general procedure
described above.

Purification: Recrystallization from toluene.

Yield: 5.10 g (52.3 % of theory; colorless solid).

3C-NMR (DMSO-d): 5 = 22.3; 25.2; 37.7; 37.9; 120.6; 127.4; 137.1; 148.1; 161.7.

Example WWWd: Preparation of 3,5-dinitro-(N-t-octyl)-benzamide (WWwd) from 106 g
{0.45 mol) of 3,5-dinitrobenzoylchloride, 73.5 g (0.54 mol) of tert-octylamine, 200 m! of NMP
and 75 ml of triethylamine according to the general procedure described above.
Purification: Recrystallization from methano!.

Yield: 92 g (63 % of theory; yellow solid).

Melting paint: 129-130°C.



N- not hyl pyrrol i done(NWP), pyridine, LiCl and the required acid chloride or
anhydride (in this case no tertiary amne is required) at 0C. The reaction
m xt ure iwoubgeogeent |y heated to 75 C and mai nt ai ned aCTiEPR@4080UPET at ur e
for 2 h. After cooling the reaction m xture is poured into the fivefold
anount of ice water. The precipitated product is allowed to stand over

ni ght and subsequently filtered off and dried in vacua (0.1 nbar) at room
tenperature for 24 h. A colorless powder is obtained. Method B: Anot her
synthesis starts fromthe 1, 3-dinitrobenzene derivative (WWW, which is
hydrogenated in NMP to the diamne (YYY). This internmediate is not isol ated
and directly acylated. The isolation of the product can be in analogy to
met hod A. WD 2004/ 072168 PCT/ EP2004/ 050095 -73 Exanple 11.1: Preparation
of N-t-butyl-3,5-bis-(3-nothyl butyryl am no)-benzamde O NH | (ZzZZa) HN NH
'O from0.50 g (2.41 mmol ) of 3,5-di am no-N-t-butyl-benzam de, 0.68 g
(5.64 mmol ) of 3-nethylbutyric acid ciweride, 30 M of NWMP, 5 m of
pyridine and 0,1 g of LiCl according to Method A Purification:

ng::]%/St g|3|7| ZCat : OI' %a%ﬁgf rlg %@%!g%n{rﬁ'ti noy%:ﬁ)ezc!inqm-l(l\géygo%g j)—g 629a'm%e Weg%)ﬁ%?s y) - Mel ti ng

N-t - but yl - 3, 5- bi SEFHMTAPGPr ?f?bﬁ%ﬁyl°ﬁ‘giﬁ‘lz)%[?ﬁgd‘é6-3 il REPRERY R Mzzzb) 00" X

of NMP, 20 m! of pyridine and 0.1 g of LiCl according to the general procedure described
above.

Purification: Recrystallization from xylene.

Yield: 5.60 g (57.8 % of theory; colorless solid).

MS (EI): 279 (M™).

Example WWWI: Preparation of 3,5-dinitro-(N-cyclohexyl)-benzamide (WWWH) from 8.00 g
(34.7 mmol) of 3,5-dinitrobenzoylchloride, 4.59 g (46.3 mmol) of cyclohexylamine, 150 ml of
NMP, 20 ml of pyridine and 0.1 g of LiCl according to the general procedure described
above.

Purification: Recrystallization from xylene.

Yield: 5.34 g (52.5 % of theory; colorless solid).

MS (EI): 293 (M*).

Example WWWag: Preparation of 3,5-dinitro-(N-2,3-dimethylcyclohexyl)-benzamide (WWWg)
from 11.5 g (0.05 mol) of 3,5-dinitrobenzoylichloride, 7.6 g (0.06 mol) of 2,3-dimethyl-
cyclohexylamine, 50 ml of NMP and 10 ml of friethylamine according to the general
procedure described above.

Purification: Recrystallization from methanol.

Yield: 6.5 g (40 % of theory; amber solid).

Melting point: 173-175 °C.

Example WWWh: Preparation of 3,5-dinitro-(N-isopropyl)-benzamide (WWWh) from 46.11 g
{0.2 mal) of 3,5-dinitrobenzoylchloride, 14.18 g (0.24 mol) of isopropylamine, 150 mi of NMP
and 25 mi of triethylamine according to the general procedure described above.

Purification: Recrystallization from isopropanol.

Yield: 37 g (73 % of theory; amber solid).

Melting point: 179-181 °C.

Svynthesis of the 3,5-diaminobenzoic acid amide intermediates of the formula




from1l.24 g (6.0 nmol) of 3,5-diam no-Nt-butyl-benzamde, 1.69 g (14.0
mcl) of pivaloyl chloride, 50 M of NWMP, 10 mM of pyridine and 0.1 g of
UCI accorwiongogioo2idet hod A, Purification: Recrystalli zapcompkeans@bhanol .
Yield: 1.54 g (68.4 %of theory). M El : 375 (M'). Mlting point:

Subl i mation begins at 294 C. Exanple 11-3: Preparation of

N-t-octyl -3, 5-bis-(pival oyl am no) - benzam de according to Method B. WO
2004/ 072168 PCT/ EP2004/ 050095 -74- 0 NH HN NH (ZZZc) A mixture of 10 g (31
mmol ) of 3,5-dinitro-(Nt-octyl)-benzamde, 75 mM of NWMP and 0.5 g of
pal | adi um on activated carbon (10 % Pd) is treated with H2 gas for 30 hat
100 C. The catalyst is subsequently filtered off and 17.3 g (93 mol ) of
pi val oyl anhydride are added to the filtrate. This reaction mxture is
then heated for 12 h to 100 C. After cooling the reaction mxture is
poured into the fivefold amount of ice water. The precipitated product is
filtered and the residue is recrystalldzed fromethanol. Yield: 4.7 g (35
% of theory; slightly grey powder). Melting point: 327 C (Deconposition).
Exanpl e 11-4; Preparat iN n of

N- (1, 1-di net hyl - propyl )I-33, 5- bi s- (pi val oyl am no) - benzam-de according to
Method B. O NH \ (ZZZ HNN NNH ‘vyvy ~ 'O O I n anal ogy to Exanple 11-3, 9.9
g (71 %9 of conpguﬁ are obtained as a white solid from7.88 g
(0.036 nol) of 3,5-d?nitro-(N-1,1-dinethyl-propyl)-benzam de, 75 m of NWP,
0.5

General Procedure:

A mixture of the corresponding 3,5-dinitrobenzoic acid amide derivative (WWW),
tetrahydrofuran (THF), methano! and palladium on activated carbon (10 % Pd) is treated with
H, gas for 24 h. The catalyst is subsequently filiered off and the solvent is evaporated under
reduced pressure.

Example YYYa: Preparation of 3,5-diamino-N-t-butylbenzamide (YYYa) from 1.75 g (6.55
mmoli) of 3,5-dinitro-N-t-butylbenzamide, 0.2 g of palladium on activated carbon (10 % Pd),
200 ml of THF and 50 mi of methanol at a reaction temperature of 35 °C and a hydrogen
pressure of 3 bar according to the general procedure described above.

Yield: 1.31 g (96.5 % of theory; yellow solid).

MS (El): 207 (M™).

Example YYYb: Preparation of 3,5-diamino-N-t-octyl-benzamide (YYYb).
The product which is prepared according to the general procedure described above is not
isolated. A solution of (YYYDb) is directly acylated as described in Example 1I-3.

Example YYYc: Preparation of 3,5-diamino-N-(3-methylbutyl)benzamide (YYYc) from 4.98 g
{17.7 mmol) of 3,5-dinitro-N-(3-methylbutyl)-benzamide, 0.2 g of palladium on activated
carbon (10 % Pd), 200 ml of THF and 50 m! of methanol at a reaction temperature of 35 °C
and a hydrogen pressure of 3 bar according to the general procedure described above.
Yield: 3.16 g (80.7 % of theory; yellow solid).

BC-NMR (DMSO-dg): & = 22.5; 25.3; 37.2; 38.2; 101.9; 102.1; 136.7; 148.9; 167.7.

Example YYYd: Preparation of 3,5-diamino-N-cyclopentyl-benzamide (YYYd) from 4.41 g
(15.8 mmol) of 3,5-dinitro-N-cyclopentyi-benzamide, 0.2 g of palladium on activated carbon
(10 % Pd), 200 m! of THF and 50 m! of methanol at a reaction temperature of 35 °C and a
hydrogen pressure of 3 bar according to the general procedure described above.

Yield: 3.10 g (89.5 % of theory; brownish solid).



g of Pd/C (10 % Pd) and 19.9 g (0.11 nol) of pivalic anhydride. Melting
point: 378 C (Deconposition). Exanple 11-5: Preparation of

N (t - oct yWp-2804507bi6s- (i sobut yryl am no) - benzam de accor di rgTiEP200ME5000s] B. WO
2004/ 072168 PCT/ EP2004/ 050095 -75- O NH (ZZZe) HNN NHY 'O O0'-1- In

anal ogy to Exanple 11-3, 6.7 g (51 %9 of conpound (ZZZe) are obtained as a
slightly grey solid from8.2 g (0.031 nol) of
3,5-dinitro-(N-t-octyl)-benzam de (compound WWW), 75 mM of NW, 0.5 g
of Pd/C (10% Pd) and 14.7 g (0.093 nol) of isobutyric anhydride. Melting
poi nt: 256C (Deconposition). Exanple 11-6: Preparation of
N-(t-butyl)-3,5-bis-(pival oyl am no) - benzam de according to Mthod B. O NH
HNIT NH (=b) OO In analogy to Exanple 11-3, 129 g (92 % of conpound
(ZZZb) are obtained in the formof a white solid from77.5 g (0.37 nol) of
3,5-dinitro-(N-t-butyl)-benzam de (conmpound WWW), 1200 ml of NW, 5 g
of Pd/C (10 % Pd) and 209 g (1. 12 nol)-mt pival oyl anhydride. Melting

poi nt: The product sublinmes at 294 C. Exanple 11-7: Preparation of

N- (2, 3-di net hyl -G %I_%hegyl ) - 3, 5- bi s- (pi val oyl am no) - benzam de according to
Met hod B. O NH 0—%‘—% 7Y "H H WD 2004/ 072168 PCT/ EP2004/ 050095 - 76

Example YYYe: Preparation of 3,5-diamino-N-cyclohexyl-benzamide (YYYe) from 4.78 g
{16.3 mmol) of 3,5-dinitro-N-cyclohexyl-benzamide, 0.2 g of palladium on activated carbon
(10 % Pd), 200 ml of THF and 50 ml of methanol at a reaction temperature of35°Canda
hydrogen pressure of 3 bar according to the general procedure described above.

Yield: 3.09 g (81.2 % of theory; yellow solid).

MS (EI): 233 (M™).

Synthesis of the compounds of the formula (11)

General Procedure:

Method A:

" In an inert atmosphere the 3,5-diaminobenzoic acid derivative is added to a mixture of
N-methylpymolidone(NMP), pyridine, LiCI and the required acid chloride or anhydride (in this
case no tertiary amine is required) at 0°C. The reaction mixture is subsequently heated o 75
°C and maintained at this temperature for 2 h. After cooling the reaction mixture is poured
into the fivefold amount of ice water. The precipitated product is allowed to stand over night
and subsequently filtered off and dried in vacuo (0.1 mbar) at room temperature for 24 h. A
colorless powder is obtained.

Method B:

Another synthesis starts from the 1,3-dinitrobenzene derivative (WWW), which is
hydrogenated in NMP to the diamine (YYY). This intermediate is not isolated and directly
acylated. The isolation of the product can be in analogy to method A.



In analogy to Exanple 11-3, 7.6 g (56 %9 of conpound (ZZZf) are obtained as
a slightly grey solid from8.2 g (0.031 not) of

3, 5-di ni two-20i/@22138di et hyl - cydohexyl ) - benzam de, 75 m pofi/EpbiMRj05®9S g of
Pd/C (10 % Pd) and 17.5 g (0.094 nol) of pivalic anhydride. Melting point:
337 C (Deconposition). Exanple Il-B: Preparation of

N-t-butyl -3, 5-bis-(cycl opentanecar bonyl am no) - benzam de O NH HN LNH (=9g)
O from0.50 g (2.41 mml) of 3,5-diam no-Nt-butyl-benzam de, 0.75 g
(5.66 mmol ) of cycl opent anecarbonyl chloride, 30 M of NWP, 5 m of
pyridine and 0.05 g of LiCl according to nethod A Purification:
Recrystallization fromdichloronmethane. Yield: 0.45 g (46.7 % of theory).
Melting point: 281 C (Deconposition). M El : 399 (M-). Exanple 11-9:
Preparation of N-(3-nethylbutyl)-3,5-bis-(3-nethyl butyryl am no)-benzam de
O NH (ZZ7h) HiINf~~ NH OO0 fromO0.50 g (2.26 mmwol ) of

3, 5-di am no- N- ( 3- net hyl but yl } benzam de;730. 64 g (5.31 mmol) of
3-nmet hyl butyric acid chloride, 30 m of NMP, 5 nml of pyridine and 0.05 g of

I(_Ih(g( aﬁglc g{ ﬂly Pg t Qﬁamgl\(bl‘i ggrfsarahon éyl%%tblg@ meth%gmay? pe]pp ée 8?;;’”’) h)\;\o
2004/ 072168 PCT/ EP2004"50095 -77 MS EIl : 389 (M). Mlting point:

Deconposi tion begi ns®st\300 C,
(ZZza)
HN NH

JGRST

from 0.50 g (2.41 mmol) of 3,5-diamino-N-t-butyl-benzamide, 0.68 g (5.64 mmol) of
3-methylbutyric acid chloride, 30 m! of NMP, 5 ml of pyridine and 0,1 g of LiCl according to
Method A.

Purification: Recrystallization from xylene.

Yield: 0.63 g (69.6 % of theory).

Melting point: 237 °C.

MS (E1): 375 (M%).

Example II-2: Preparation of N-t-butyl-3,5-bis-(pivaloylamino)-benzamide

J?;L (Zz2b)
HN NH

R

from 1.24 g (6.0 mmol) of 3,5-diamino-N-t-butyl-benzamide, 1.69 g (14.0 mmoal) of pivaloyl
chloride, 50 mi of NMP, 10 m! of pyridine and 0.1 g of LiCl according to Method A.
Purification: Recrystallization from ethanol.

Yield: 1.54 g (68.4 % of theory).

MS (El): 375 (M™).

Melting point: Sublimation begins at 294 °C.

Example 11-3: Preparation of N-t-octyl-3,5-bis-(pivaloylamino)-benzamide according to
Method B.



Exanpl e 11-10: Preparation of

N- ( 3- met hyl butyl } 3, 5- bi s- (pi val oyl am no) -benzamde ONH OO0 (ZZTI) HH
from 0. 50wQ 20@/@26168101 ) of 3, 5-di am no- N- ( 3- met hyl but y| pelvapzamiosw9s 0. 64 g
(5.31 mol) of pivaloyl chloride, 30 M of NMWP, 5 m of pyridine and 0.05
g of LiCl according to Method A. Purification: Recrystallization from
chloroform Yield: 0.42 g (47.7 %of theory). Mlting point: 312 C
(Decomposition). M (El): 389 (M'). Exanmple 11-11: Preparation of

N- ( 3- et hyl but yl ) - 3, 5- bi s- (4- net hyl pent anoyl am no) - benzam de ONH O O
(Zzzf) HHfromO0.50 g (2.26 nmol) of

3, 5-di am no- N- ( 3-net hyl butyl ) -benzam de, 0.71 g (5.27 mmol) of
4-methylvaleric acid chloride, 30 M of NWP, 5 m of pyridine and 0.05 g of
LiCl according to Method A Purification: Columm chromatography

(cycl ohexane/ et hyl acetate 2:1). Yield: 0.52 g (55.1 %of theory). M5 E
417 (M). Melting point: Deconposition-degins at 290 C. WD 2004/ 072168
PCT/ EP2004/ 050095 -78 Exanple 11-12: Preparation of

N- ( 3- nmot hyl but yl ) - 3, 5- bi s- (cycl opent anecar bonyl am no) - benzam de O NH O O

(=k) HH
O NH
HN/é\NH wzze)

o O

A mixture of 10 g (31 mmol) of 3,5-dinitro-(N-t-octyl}-benzamide, 75 ml of NMP and 0.5 g of
palladium on activated carbon (10 % Pd) is treated with Hz gas for 30 h at 100 °C. The
catalyst is subsequently filtered off and 17.3 g (93 mmol) of pivaloy! anhydride are added to
the filtrate. This reaction mixture is then heated for 12 h to 100 °C. After coaling the reaction
mixture is poured into the fivefold amount of ice water. The precipitated product is filtered
and the residue is recrystallized from ethanol.

Yield: 4.7 g (35 % of theory; slightly grey powder).

Melting paint: 327 °C (Decomposition).

Example lI-4: Preparation of N~(1,1-dimethyl-propyl)-3,5-bis-(pivaloylamino)-benzamide
according to Method B.

NH

O
/E%j\ (Zzzzd)
HN NH

o O

In analogy to Example 11-3, 9.9 g (71 %) of compound (ZZZd) are obtained as a white solid
from 7.88 g (0.036 mol) of 3,5-dinitro-(N-1,1-dimethyl-propyl)-benzamide, 75 ml of NMP, 0.5
g of Pd/C (10 % Pd) and 19.9 g (0.11 mol) of pivalic anhydride.

Melting paint: 378 °C (Decomposition).

Example 11-5: Preparation of N-(t-octyl)-3,5-bis-(isobutyrylamino)-benzamide according to
Method B.



fromO,50 g (2.26 muol ) of 3,5-diam no-N-(3-net hyl butyl)-benzam de, 0.70 g
(5.28 mmol ) of cycl opent anecar bonyl chicride, 30 ml of NWP, 5 m of
pyri di ne wodo@vdd16g of Li Cl according to Method A PuripCir@eeoansooe®! um
chromat ogr aphy (cycl ohexane/ ethyl acetate 2:1). Yield: 0.67 g (71.7 % of
theory). Melting point: 225 C. Ms (El): 413 (M'). Exanple 1413:
Preparation of N-(3-nethylbutyl)-3,5-bis-(cycl ohexanecarbonyl am no) -
benzamide ONH O 0 (7771) HHfromO0.63 g (2.85 nmol) of
3, 5-di am no- N- (3- et hyl but yl ) - benzam de, 0.97 g (6.62 nmmol) of
cycl ohexanecar bonyl chloride, 30 mMl of NWP, 5 m of pyridine and 0.05 g of
LiCl according to Method A Purification: Columm chronmatography
(cycl ohexanel ethyl acetate 2:1). Yield: 0.75 g (59.6 % of theory). Melting
point: 234 C. M (El): 441 (M'). WD 2004/072168 PCT/ EP2004/ 050095 -79
Exanpl e 11-14: Preparation of
N- cydopent yl - 3, 5- bi s- (3- net hyl but yryl ait6no) - benzam de 4 O NH HN~~ NH
(27lm 'J’OO0Ofrom0.50 g (2.28 mmol ) of
3, 5-di am no- N-cycl opentyl - benzam de, 0.64 g (5.31 mml) of 3-nethyl butyric
acid chloride, 30 m of , 5 mM of pyridine and 0,05 g of LiCl according
to Method A

O NH

HN NH

o O

In analogy to Example II-3, 6.7 g (51 %) of compound (ZZZe) are obtained as a slightly grey
solid from 8.2 g (0.031 mol) of 3,5-dinitro-(N-t-octyl)}-benzamide (compound WWWhb), 75 m!
of NMP, 0.5 g of Pd/C (10% Pd) and 14.7 g (0.093 mol) of isobutyric anhydride.

Melting point: 256°C (Decomposition).

Example 11-6: Preparation of N-(t-butyl)-3,5-bis-(pivaloylamino)-benzamide according to
Method B.

NH

O
HN NH

o O

In analogy to Example II-3, 129 g (92 %) of compound (ZZZb) are obtained in the form of a
white solid from 77.5 g (0.37 mol} of 3,5-dinitro-(N-t-butyl)-benzamide (compound WWWa),
1200 mi of NMP, 5 g of Pd/C (10 % Pd) and 209 g (1.12 mol) of pivaloyl anhydride.
Melting point: The product sublimes at 294 °C.

Example 1I-7: Preparation of N-(2,3-dimethyl-cyclohexyl)-3,5-bis-(pivaloylamino)-benzamide
according to Method B.

(2279

O NH
i ﬁél i
N N
%H HJ>/



Purification: Recrystallization fromtoluene. Yield: 0.55 g (62.2 % of
theory). Melting point: 241 C MS (El): 387 (M). Exanple 11-15:

Pr epar at iwo 2064/02wgdopent yl - 3, 5- bi s( pi val oyl am no) benzawrcaer2¢b4@sddbs O
(ZzZzZn) HHfromO0.50 g (2.28 nmol) of 3, 6-diam no-N-cycl opentyl -benzam de,
0.64 g (5.31 nmmol) of pivaloyl chloride, 30 mM of NWP, 5 m of pyridine
and 0.05 g of LiCl according to Method A. Purification: Recrystallization
fromchloroform Yield: 0.35 g (39.6 %of theory). Mlting point: 361 C.
M5O eVli.mz (%deV), mz (%9: 387 (M'). Exanple 11-16: Preparation of

N- cydopent yl - 3, 5- bi s(4- net hyl pent anoyl am no) - benzam de WO 2004/ 072168

PCT/ EP2004/ 050095 -80- O NHO O (Z7 ) HHfromO0.50 g (2.28 mmwol) of

3, 5-di am no- N-cycl opentyl -benzam de, 0.72 g (5.35 mml) of 4-methylvaleric
acid chloride, 30 M of NW, 5 m of pyridine and 0.05 g of LiCl according
to Method A Purification: Recrystallization fromtoluene. Yield: 0.82 g
(86.5 % of theory). Melting point: 2077&c MS EI : 415 (M‘). Exanple 11-17:
Preparati on of N-cydopentyl -3, 5-bis(cycl opentanecar bonyl anm no) benzam de

In analogy to Example 11-3, 7.6 g (56 %) of compound (ZZZf) are obtained as a slightly grey
solid from 8.2 g (0.031 mol) of 3,5-dinitro-(N-2,3-dimethyl-cyclohexyl)-benzamide, 75 ml of
NMP, 0.5 g of Pd/C (10 % Pd) and 17.5 g (0.094 mol) of pivalic anhydride.

Melting point: 337 °C (Decomposition).

Example 1-8: Preparation of N-t-butyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide

Oy NH

JEEL (2zz9)
HN NH
(T O

from 0.50 g (2.41 mmol) of 3,5-diamino-N-t-butyl-benzamide, 0.75 g (5.66 mmol) of
cyclopentanecarbonylchloride, 30 ml of NMP, 5 ml of pyridine and 0.05 g of LiCl according to
method A.

Purification: Recrystallization from dichloromethane.

Yield: 0.45 g (46.7 % of theory).

Melting point: 281 °C (Decomposition).

MS (E1): 399 (M™).

Example 11-9: Preparation of N-(3-methylbutyl)-3,5-bis-(3-methylbutyrylamino)-benzamide

e

O NH

E:L 22zt
HN NH
Jekat

from 0.50 g (2.26 mmol) of 3,5-diamino-N-(3-methylbutyl)-benzamide, 0.64 g (5.31 mmol) of
3-methylbutyric acid chloride, 30 ml of NMP, 5 ml of pyridine and 0.05 g of LiCl according to
Method A.

Purification: Column chromatography (hexane/ethyl acetate 2:1).

Yield: 0.58 g (65.9 % of theory).



4 ONHO O (2ZZp) HHTfromO0.50 g (2.28 nmol) of

3, 5-di am no- N- cydopent yl - benzam de, 0.71 g (5.35 nmol) of

cycl opentwoaeoawdiersgl chl ori de, 30 m of NMP, 5 nm of pyripdirmP2ea@ds@995 g of
Li Cl according to Method A: Purification: Recrystallization from

1, 2-di chl orobenzene. Yield: 0.72 g (76.7 % of theory). Melting point: 301
C. M5 El : 411 (M). Exanple 11-18: Preparation of

N-cycl opentyl - 3, 5- bi s(cycl ohexanecar bonyl am no) benzam de WD 2004/ 072168
PCT/ EP2004/ 050095 -81- ONH (7J29) OO0 ~HHfromO0.62 g (2.83 mtl) of

3, 5-di am no- N-cycl opentyl - benzam de, 0.97 g (6.62 mmol) of

cycl ohexanecar bonyl choride, 30 ml of NMP, 5 m of pyridine and 0.05 g of
LiCl according to Method A Purification: Recrystallization from

1, 2-di chl orobenzene. Yield: 1.03 g (82.8 %of theory). Melting point: 305
C M (EI'): 439 (M'). Exanple 11-19: Preparation of

N- cycl ohexyl - 3, 5- bi s(3- net hyl but yryl amme) benzamde 4 ONH O O (777r)

MS (EI): 389 (M*).
Melting point: Decomposition begins at 300 °C.

Example {I-10: Preparation of N-(3-methyibutyl)-3,5-bis-(pivaloylamino)-benzamide

O\QNH
H H

from 0.50 g (2.26 mmol) of 3,5-diamino-N-(3-methylbuty!)-benzamide, 0.64 g (5.31 mmol) of
pivaloyl chloride, 30 m! of NMP, 5 ml of pyridine and 0.05 g of LiCl according to Method A.
Purification: Recrystallization from chloroform.

Yield: 0.42 g (47.7 % of theory).

Melting point: 312 °C (Decompaosition).

MS (EI): 389 (M™).

Example I1-11; Preparation of N-(3-methylbutyl)-3,5-bis-(4-methylpentanoylaming)-
benzamide

O+ NH

W))OL E;L j\kr 2z2)
N N
H H

from 0.50 g (2.26 mmol) of 3,5-diamino-N-(3-methylbutyl)-benzamide, 0.71 g (5.27 mmol) of
4-methylvaleric acid chloride, 30 ml of NMP, 5 ml of pyridine and 0.05 g of LiCl according to
Method A.

Purification: Column chromatography (cyclohexane/ethyl acetate 2:1).

Yield: 0.52 g (55.1 % of theory).

MS (E1); 417 (M*).

Melting point: Decomposition begins at 290 °C.



HHfromO0.50 g (2.14 mmol ) of 3, 5-di am no-N-cycl ohexyl - benzam de, 0.60 g
(4.9B mol ) of 3-nethylbutyric acid chloride, 30 M of NWP, 5 m of

pyri di ne wodo@vdd16g of Li Cl according to Method A PuripCir@eeoansooe®! um
chromat ogr aphy (cycl ohexane/ ethyl acetate 1:1). Yield: 0.60 g (69.8 % of
theory). Meltingpoint: 212 C Ms El : 401 (M4). Exanple 11-20: Preparation
of N-cycl ohexyl -3, 5-bi s(pi val oyl am no) benzam de WO 2004/ 072168

PCT/ EP2004/ 050095 -82- NH O O (ZZZs) HHfromO0.50 g (2.14 nmol) of

3, 5-di am no- N-cycl ohexyl - benzam de, 0.60 g (4.98 mol ) of pival oyl
chloride, 30 M of NMP, 5 m of pyridine and 0.05 g of LiCl according to
Method A.  Purification: Recrystallization fromchloroform Yield: 0.39 g
(45.4 % of theory). Melting point: 347 C MsS El : (M'). Exanple 11-21:
Preparati on of N-cycl ohexyl -3, 5-bi s(4-net hyl pent anoyl am no) benzanide O O
NH OO (zZzZzzt) HHIly from0.50 g (2.14 nmmol) of

3, 5-di am no- N- cycl ohexyl - benzam de, 0.6%-g (4.98 mol) of 4-nethylvaleric
acid chloride, 30 M of NW, 5 m of pyridine and 0.05 g of LiCl according
to Method A Purification: Recrystallization fromtoluene.

Example [1-12: Preparation of N-(3-methylbutyl)-3,5-bis-(cyclopentanecarbonylamino)-

O\QNH
TN
H H

from 0.50 g (2.26 mmol) of 3,5-diamino-N-(3-methylbuty!)-benzamide, 0.70 g (5.28 mmol) of
cyclopentanecarbonylchloride, 30 ml of NMP, 5 ml of pyridine and 0.05 g of LiCl according to
Method A.

Purification: Column chromatography {cyclohexane/ethyl acetate 2:1).

Yield: 0.67 g (71.7 % of theory).

Melting point: 225 °C.

MS (EI): 413 (M™).

benzamide

Example [I-13: Preparation of N-(3-methylbutyl}-3,5-bis-(cyclohexanecarbonylamino)-
benzamide

O\QNH
SARERe
H H

from 0.63 g (2.85 mmol) of 3,5-diamino-N-(3-methylbutyl)}-benzamide, 0.97 g (6.62 mmol) of
cyclohexanecarbonylchloride, 30 ml of NMP, 5 mi of pyridine and 0.05 g of LiCl according to
Method A.

Purification: Column chromatography {(cyclohexane/ethyl acetate 2:1).

Yield: 0.75 g (59.6 % of theory).

Melting point: 234 °C.

MS (EI): 441 (M™).



Yield: 0.77 g (83.8 %of theory). Melting point: 200 C. M El : 429 (M").
Exanpl e 11-22: Preparation of

N- cycl ohewpl208yB2188s- (cycl opent anecar bonyl am no) - benzanipde/Begh02080069072168
PCT/ EP2004/ 050095 -83- NH O O (ZZzU) H HfromO0.50 g (2.14 nmctl) of

3, 5-di am no- N-cycl ohexyl - benzam de, 0.66 g (4.98 mmol) of

cycl opent anecar bonyl chl oride, 30 m of NMP, 5 ml of pyridine and 0.05 g of
dried LiCl according to Method A. Purification: Recrystallization from
xylene. Yield: 0.66 g (72.5 %of theory). Melting point: 279 C. M5 (Hl):
425 (M4 ). Exanple 11-23: Preparation of

N- cycl ohexyl - 3, 5- bi s- (cycl ohexanecar bonyl am no) -benzamde Q O NH O O
(ZZzv) HHfromO0.50 g (2.14 mmol) of 3,5-diam no-Ncycl ohexyl - benzam de,
0.73 g (4.98 mml) of cycl ohexanecarbonylchloride, 30 mM of NWP, 5 m of
pyridine and 0.05 g of LiCl according to Method A Purification: Colum
chromat ography (cycl ohexanel et hyl aceta®e 2:1). Yield: 0.83 g (85.5 % of
theory). Melting point: 290 'C. M (El): 453 (M'). Exanple 11-24:

Preparation of NS GRF APMLsaduoRarlcSiobdily b3 AMAIN REHGATAE according to

NH

0]
HNJEEINH (ZZZm)
JeZot

from 0.50 g (2.28 mmoal) of 3,5-diamino-N-cyclopentyl-benzamide, 0.64 g (5.31 mmol) of
3-methylbutyric acid chloride, 30 m! of NMP, 5 ml of pyridine and 0,05 g of LiCl according to
Method A.

Purification: Recrystallization from toluene.

Yield: 0.55 g (62.2 % of theory).

Melting point: 241 °C.

MS (EI): 387 (M™).

Example lI-15: Preparation of N-cyclopentyl-3,5-bis(pivaloylamino)benzamide

o] NH
0 JEEL o) (2Zzn)
%N Njﬁ/
H H

from 0.50 g (2.28 mmol) of 3,5-diamino-N-cyclopentyl-benzamide, 0.64 g (5.31 mmol) of
pivaloy! chloride, 30 ml of NMP, 5 ml of pyridine and 0.05 g of LiCl acdording to Method A.
Purification: Recrystallization from chloroform.

Yield: 0.35 g (39.6 % of theory).

Melting point: 361 °C.
MS (70 eV), m/z (%): 387 (M™).

Example 11-16: Preparation of N-cyclopentyl-3,5-bis(4-methylpentanoylamino)-benzamide



Met hod B. WD 2004/ 072168 PCT/ EP2004/ 050095 -84- Y O NHO O (ZZZw) HH In
anal ogy to Exanple 11-3, the conpound (ZZZw) is obtained as a slightly grey
solid frowno208v072%8( 0. 074 nol ) of 3,5-dinitro-(Nisopropyinerb@nsovwse, 150
m of NWP, 1.25 g of Pd/C (10 % Pd) and 41.2 g (0.22 nol) of pivalic
anhydride. Yield: 17.35 g. Melting point: 360 C (Deconposition). Exanple
11-25: Preparation of N-isopropyl-3,5-bis-(isobutyrylam no)-benzam de
according to Method B. YONH OO (ZZZzx) T HHIn analogy to Exanple
11-3, the conpound (ZZzZx) is obtained as a slightly grey solid from 18.7 g
(0.074 nol) of 3,5-dinitro-(N-isopropyl)-benzamde, 150 m of NWP, 1.25 g
of Pd/C (10 % Pd) and 35.0 g (0.22 nol) of isobutyric anhydride. Yield:
6.3 g Melting point: 239 C (Deconposition). Exanple 11-26: Preparation of
N-t-butyl -3, 5-bis-(2,2-dinmethyl-butyrylam no)-benzam de according to
Method B. ONH O O (ZZzZy) H H WO 2004/072168 PCT/ EP2004/ 050095

- 80 -

Y

Oy NH

o /&\ o (2ZZ0)
UEaa e
H H

from 0.50 g (2.28 mmol) of 3,5-diamino-N-cyclopentyl-benzamide, 0.72 g (5.35 mmol) of
4-methylvaleric acid chloride, 30 ml of NMP, § mi of pyridine and 0.05 g of LiCl according to
Method A.

Purification: Recrystallization from toluene.

Yield: 0.82 g (86.5 % of theory).

Melting point: 207 °C.

MS (EN): 415 (M™).

Example 1I-17: Preparation of N-cyclopentyl-3,5-bis(cyclopentanecarbonylamino)benzamide

(o] (l\i
9 Jé\ 9 (Zz2p)
N N
NI

from 0.50 g (2.28 mmol) of 3,5-diamino-N-cyclopentyl-benzamide, 0.71 g (5.35 mmol) of
cyclopentanecarbonylchloride, 30 ml of NMP, 5 ml of pyridine and 0.05 g of LiCl according to
Method A:

Purification: Recrystallization from 1,2-dichlorobenzene.

Yield: 0.72 g (76.7 % of theory).

Melting point: 301 °C.

MS (EI): 411 (M*).

Example I-18: Preparation of N-cyclopentyl-3,5-bis(cyclohexanecarbonylamino)benzamide



-85 In anal ogy to Exanple 11-3, the conpound (ZZZy) is obtained as a
slightly grey solid from 20.0 g (0.075 nol) of
3, 5- di ni two-20d/d72198t yI ) - benzam de, 100 nml of NWP, 23 nl prCmiprRémlosowpne and
30.3 g (0.225 nmol) of 2,2-dinmethylbutyrylchloride. Yield: 25.7 g. Melting
point: 390 C (Deconposition). In the foll ow ng, exanples of the preparation
of the conpounds of the fornmula (11l) are described in detail. Zr 0O ONH
(rrr)y O-i0 ~CC Zz/INHH MZ, The conpounds of the formula (111) are
synt hesi zed e.g. by reduction of 5-nitro-isophthalic acid diamdes (YYY)
(prepared by standard procedure from5-nitro-isophthalic acid dichloride
(QQQ and the correspondi ng am no) and subsequent acyl ation. The
i nternedi ate 5-am no- isophthalic acid diam de (TTT) can be isolated or
transferred to the correspondi ng hydrochl ori de and can be purl ed by
recrystallization froman appropriate solvent. It is also possible to use
the solution of the crude (TTT) arthe i®elated crude ITT for the foll ow ng
reaction with the carboxylic acid chloride or anhydri de. Possible catalysts
for the reduction aree.g. Pd, Pt2, Raney-Ni ckel etc., preferably the
commercially available v ion on carbon support. The hydrogenati on can be
carded out under nornmal pressure or under pressure at tenperatures between
20 and 120 C (Safety c Rs are recommended before scal e up) . Anot her
approach is reductiog w Raney- Ni gked/ hydrazi ne or the use of other
comon reduci ng ﬁi:gﬂ% NJBﬁfﬁanps reduction or use of boron/hydrogen
conpounds. Appro t el sol ven for the hydrogenation are e.qg.
tetrahydrofuran (THF), THE/ nmethanol, dinethylfornmam de (DVF) or
N- et hyl pyrrol i d&Ré-62 ¢ RgpmmolReSrdpaine-ryciorarty-Baseagidm 0860 B8R out e.g. with
met hanol , et h an otyclehexapscaypylchdridep ! of NMP, 5 ml of pyridine and 0.05 g of LiCl according to

Method A.

Purification: Recrystallization from 1,2-dichlorobenzene.

Yield: 1.03 g (82.8 % of theory).

Melting point: 305 °C.

MS (EI): 439 (M*).

Example 11-19: Preparation of N-cyclohexyl-3,5-bis(3-methylbutyrylamino)benzamide

O %
JSRa DY
H H

from 0.50 g (2.14 mmol) of 3,5-diamino-N-cyclohexyl-benzamide, 0.60 g (4.98 mmol) of
3-methylbutyric acid chioride, 30 ml of NMP, 5 ml of pyridine and 0.05 g of LiCl according to
Method A.

Purification: Column chromatography (cyclohexane/ethyl acetate 1:1).

Yield: 0.60 g (69.8 % of theory).

Melting point: 212 °C.

MS (E1): 401 (M™).

Example 11-20: Preparation of N-cyclohexyl-3,5-bis(pivaloylamino)benzamide



WD 2004/ 072168 PCT/ EP2004/ 050095 -86 The free amne (TTT) (or the am ne
obt ai ned fromthe hydrochl oride and an appropriate base) can be acyl ated
wi th a stwochemmetssi ¢ anmount or an excess of the correspondro@4masiods
chloride, preferably in the presence of an organic or inorganic
non-interacting base, e.g. triethylamne, tributylam ne, pyridine; another
nmet hod uses a stoichionetric anobunt or excess of the anhydride of the
carboxylic acid as acylating agent; in this case no base is required. The
reaction is carried out in the absence or preferably in the presence of a
solvent. The ideal reaction tenperature depends on the nature of the
acylating agents (0'- 1 OGO C). Isolation/purification of the final product
is carried out e.g. by precipitation/recrystallization/washing with an
appropriate m xture of water/organic solvent or organic solvent/organic
solvent or wwth a pure solvent, e.g. DVF/water, NWVP/ water, ethanol,
nmet hanol etc. Synthesis of the 5-nitro-sesophthalic acid diam de
intermedi ates of the formula NO z/NN H N2s General Procedure: In an
inert atnosphere the 5-nitro-isophthalic acid dichloride (obtained by
standard procedure fro sophthalic acid and SOCI 2) is added to a m xture
of N-net hyl pyrrolidone, yridine or triethylamne, LiCl and the required
am ne at 0OC. The reactokofH m xture is subsequently heated to 75 C and
mai ntained at this tenperature for_2 h. After cooling the reaction m xture
is poured into th iI amount®? ice water. The preci pitated product
is allowed to standNover §night and subsequently filtered off and dried in
vacua (0.1 nbar) at roomtenperature for 24 h. Exanple RRRal: Preparation
of 5-nitro-i sophtRA5PeAtTEIR] Mdagipet-opeiex/ttaramied®® sd® 2oel 072168
PCT/ EP2004/ 050098valoy ghipride @l gENMP, 5 ml of pyridine and 0.05 g of LiCl according to Method A.

Purification: Recrystallization from chioroform.

Yield: 0.39 g (45.4 % of theory).

Melting point: 347 °C.

MS (E1): (M™).

Example 11-21: Preparation of N-cyclohexyl-3,5-bis(4-methylpentanoylamino)benzamide

O NH

ﬁ“ N@
H H

from 0.50 g (2.14 mmol) of 3,5-diamino-N-cyclohexyl-benzamide, 0.67 g (4.98 mmol) of
4-methylvaleric acid chloride, 30 ml of NMP, 5 ml of pyridine and 0.05 g of LiCl according to
Method A.

Purification: Recrystallization from toluene.

Yield: 0.77 g (83.8 % of theory).

Melting point: 200 °C.

MS(EI): 429 (M™).

Example [1-22: Preparation of N-cyclohexyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide



I\N (RRRa) OH 500 g of 5-nitro-isophthalic acid dichloride (2.0 nol;
obt ai ned by standard procedure from isophthalic acid and SOCI 2), in 11-of
NVP are awlOedodzt23€ within 2 h to a solution of 345g (#CT/BPRdol/086095
t-butylam ne, 1.31-of pyridine and 25 g of LiCl in |l L of NWP. After 2h
stirring at 75C, the solution is quenched with ice/water. The precipitate
is filtered off, washed wwth water and ethanol and dried in vacuo. Yield:
462.4 g (72 % of theory; colorless powder). Mlting point: 307-308C. Mb E
: 321 (M). Exanple RRRa-2: Preparation of 5-nitro-isophthalic acid

N, N -di-t-butyldiamde (RRRa). The sanme conmpound as described in Exanple
RRRa-1 is obtained, starting from21.98 g (8.0 mmol) of 5-nitro-isophthalic
acid dichloride, 1.38 g (18.8 mml) of t-butylamne, 50 Ml of NW, 7 m of
pyridine and 0.1 g of LiCl. Purification: Recrystallization from ethyl
acetate. Yield: 1.30 g (50.6 % of theory; white solid). M5 (Ell: 321
(M'). Exanple RRRb: Preparation of 5-yd3tro-isophthalic acid

N, N -di-t-octyldiamde. NO2 HN (RRRb) N OH 50 g of 5-nitro-isophthalic
acid dichloride (0.20 nol; obtained by standard procedure from isophthalic
acid and SOCl 2) in 100 9f NVP are added at OC within 30 mn to a
solution of 60.8 g (0.47%1vol) of t-octylamne, 130 ml of pyridine and 2.5
gof LiCl in 100 m of oMW After 2h stirring at 75C, the solution is
guenched with |ce/mater The preC|p|tﬁ&§ is filtered off, washed with

wat er and et hanol d rd WD 2004/ 072168 PCT/ EP2004/ 050095

from 0.50 g (2.14 mmol) of 3,5-diamino-N-cyclohexyl-benzamide, 0.66 g (4.98 mmol) of
cyclopentanecarbonylchloride, 30 ml of NMP, 5 m! of pyridine and 0.05 g of dried LiCl
according to Method A.

Purification: Recrystallization from xylene.

Yield: 0.66 g (72.5 % of theory).

Melting point: 279 °C.

MS (El); 425 (M™).

Example [1-23: Preparation of N-cyclohexyl-3,5-bis-(cyclohexanecarbonylamino)-benzamide

O NH
0 /&\ (o) (ZZZv)
YT O
H H

from 0.50 g (2.14 mmol) of 3,5-diamino-N-cyclohexyl-benzamide, 0.73 g (4.98 mmol) of
cyclohexanecarbonylchloride, 30 ml of NMP, 5 m! of pyridine and 0.05 g of LiCl according to
Method A.

Purification: Column chromatography (cyclohexane/ethyl acetate 2:1).

Yield: 0.83 g (85.5 % of theory).

Melting point: 290 °C.

MS (El): 453 (M™).

Example 1-24: Preparation of N-isopropyl-3,5-bis-(pivaloylamino)-benzamide according to
Method B.



-88 Yield: 55 g (63 %of theory; off-white powder). Melting point after
recrystallization: 169-172 C M5 Cl : 434 (MHO . Exanple RRRc: Preparation
of 5-nitrwoizsegpietsal i c acid N, N -di cyl ohexyl di am de 0 PBCRE22004(0F6BE) O N
OHfrom49.60 g (0.20 not) of 5-nitro-isophthalic acid dichloride, 51.57 g
(0.52 nol) of cyclohexylamne, 900 mM of NWP, 250 ml of triethylam ne and
1.0 g of LiCl. Purification: Recrystallization fromDW. Yield: 48.50 g
(64.9 % of theory; white solid). M El : 373 (M). Exanple RRRd:
Preparation of 5-nitro-isophthalic acid N, N -bis-(2-nethylcylohexyl)di am de
C-HNOz N (RRRd) N. OHfrom24.80 g (0.10 nol) of 5-nitro-isophthalic
acid dichloride, 28.30 g (0.25 not) of 2-nethylcycl ohexylam ne (isoneric

m xture), 778 m of NMP, 167 ml of pyridine and 1.0 g of LiCl.
Purification: Recrystallization from 1, 2-dichl orobenzene. Yield: 30.06 g
(74.9 % of theory; white solid). Ms EIl : 401 (M'). Synthesis of the

5-am no-i sophthalic acid diam de interipedi ates of the fornmula WO

2004/ 072168 PCT/ EP2004/ 050095 - 89-

b
O NH
>HLN NJ\K
H H

In analogy to Example 11-3, the compound (ZZZw) is obtained as a slightly grey solid from
18.7 g (0.074 mol) of 3,5-dinitro-(N-isopropyl)-benzamide, 150 mi of NMP, 1.25 g of Pd/C (10
% Pd) and 41.2 g (0.22 mol) of pivalic anhydride.

Yield: 17.35g.

Melting point: 360 °C (Decomposition).

Example 11-25: Preparation of N-isopropyl-3,5-bis-(isobutyrylamino)-benzamide according to
Method B.

hd
O NH
T
H H

in analogy to Example 11-3, the compound (ZZZx) is obtained as a slightly grey solid from
18.7 g (0.074 mol) of 3,5-dinitro-(N-isopropyl)-benzamide, 150 mt of NMP, 1.25 g of Pd/C (10
% Pd) and 35.0 g (0.22 mol) of isobutyric anhydride.

Yield: 63 g

Melting point: 239 °C (Decomposition).

Example 11-26: Preparation of N-t-butyl-3,5-bis-(2,2-dimethyl-butyrylamino)-benzamide
according to Method B.

(Z22y)

S



NH Oa COIl MHHNZa Exanpl e TFTa-1: Preparation of 5am no-isophthalic
acid N[N -di-t-butyldiamde. NHz HN (ma) OH O A nbdure of 1.22 g (3.80
mrol ) of Wwenbawwmzicsopht halic acid N, N -di-t-butyl di am decra®oalos@bs THE,
50 m of nmethanol and 0.2 g of palladiumon activated carbon (10 %Pd) is
treated with H2 gas (3 bar) at 35 Cfor 24 h. The catal yst is subsequently
filtered off and the solvent is evaporated under reduced pressure. Yield:
1.10 g (99.3 %of theory). MS(ElI): 291 (M). Exanple TTTa-2: Preparation
of 5-am no-isophthalic acid N,N -di-t-butyldiamde (TTTa). 100.4 g (0.312
not) of 5-nitro-isophthalic acid N,N -di-t-butyldiamde, 5g of palladiumon
activated carbon (10 % Pd) and 1000 m of NWMP are treated with H2 gas (5
bar) at 50 Cfor 6 h. It is checked by TLC that no starting nitro conpound
(RRRa) renmmins (silicagel, hexane/ethyl acetate 1:1; R (TTTa) = 0.32; RF
(RRRa) = 0.76); yield 100 % The catalyst is subsequently filtered off and
the solution is directly used for the @8yl ati on. Exanple TTTb: Preparation
of 5-am no-isophthalic acid NN -di-t-octyldiamde. NH2 IL+ HN/ (IT O

\ == Tb) 0 In analogy to Example 1I-3, the compound (ZZZy) is obtained as a slightly grey solid from

20.0 g (0.075 mol) of 3,5-dinitro-(N-t-butyl)-benzamide, 100 ml of NMP, 23 ml triethylamine
and 30.3 g (0.225 mol) of 2,2-dimethylbutyrylchioride.

Yield: 25.7 g.

Melting point: 390 °C (Decomposition).

In the following, examples of the preparation of the compounds of the formula (1ll) are
described in detail.

(1
\\CQ =0

The compounds of the formula (I1l) are synthesized e.g. by reduction of 5-nitro-isophthalic
acid diamides (YYY) (prepared by standard procedure from 5-nitro-isophthalic acid dichloride
(QQQ) and the corresponding amine) and subsequent acylation. The intermediate 5-amino-
isophthalic acid diamide (TTT) can be isolated or transferred to the corresponding
hydrochloride and can be purified by recrystallization from an appropriate solvent. It is also
possible to use the solution of the crude (TTT) or the isolated crude TTT for the following
reaction with the carboxylic acid chloride or anhydride.

Possible catalysts for the reduction are'e.g. Pd, PtO,, Raney-Nickel etc., preferably the
commercially available version on carbon support. The hydrogenation can be carried out
under normal pressure or under pressure at temperatures between 20 and 120 °C (Safety
checks are recommended before scale up). Another approach is reduction with Raney-
Nickel/hydrazine or the use of other common reducing agents e.g. Béchamps reduction or
use of boron/hydrogen compounds. Appropriate solvents for the hydrogenation are e.g.
tetrahydrofuran (THF), THF/methanol, dimethylformamide (DMF) or N-methylpyrrolidone
(NMP). Recrystallization can be carried out e.g. with methanol, ethano! or other alcohols.



H WD 2004/ 072168 PCT/ EP2004/ 050095 -90 30.0 g (0.069 net) of
5-nitro-isophthalic acid N,N -di-t-octyldiam de, 1g of palladium on

act i vat edwoan®u121(680 % Pd) and 125 ml of NMP are treat e#CwEPROMDI@as (5
bar) at 70-75 C for 8 h. It is checked by TLC that no starting nitro
conpound (RRRb) remains (silicagel, hexane/ethyl acetate 1:2; RF(TTTh) =
0.43, RF(RRRb) = 0.83); yield 100 % The catalyst is subsequently filtered
off and the solution is directly used for the acylation. Exanple Tfrc:
Preparati on of 5-am no-isophthalic acid N, N -dicycl ohexyldiam de. 0 N NHz
N(Y, (M) NOHAMmMmxture of 47.47 g (127.1 mmol) of 5-nitro-isophthalic
acid N, N -dicycl o-hexyldiamde, 800 m of DVF, 20 m of water and 1.0 g of
pal | adi um on activated carbon (10 % Pd) is treated wth H2 gas (3 bar) at
60 C for 24 h. The catalyst is subsequently filtered off. The reaction

m xture is poured into 4 1 of ice water. The precipitate is filtered, dried
and recrystallized from DWVF. Yield: 3880 g (71.0 % of theory; pale yellow
solid). M El : 343 (M ). Exanpl e TTTd: Preparation of

(ST?'IITI d;] 0- Iosapgt E]a“l'riegee amm? (%l\l amln %lnn&}orQY ))éro%n‘o eand)én %?pmgl!'ﬂtg m ﬁgl i EI g?lz d N
N, N - bi s- (2- met h§# “CJRI6HEHN 3 eﬂ‘éam%'ﬁ ?T’fx°98?°”'i“f—ﬁ9"esﬂ°ﬁ "}‘Ha %f met hanol
and 5.0 g of Ran’é‘i?"q‘ﬂ Prefessply ip the Qr?sggf &f gn organic or inorganic non- -interacting base, €.g.

triethylamine, tributylamine, pyridine; another method uses a stoichiometric amount or
excess of the anhydride of the carboxylic acid as acylating agent; in this case no base is
required. The reaction is camried out in the absence or preferably in the presence of a
solvent. The ideal reaction temperature depends on the nature of the acylating agents (0° -
100°C). Isolation/purification of the final product is carried out e.g. by
precipitation/recrystallization/washing with an appropriate mixture of water/organic solvent or
organic solvent/organic solvent or with a pure solvent, e.g. DMF/water, NMP/water, ethanol,
methanol efc.

Synthesis of the 5-nitro-isophthalic acid diamide intermediates of the formula

General Procedure:

In an inert atmosphere the 5-nitro-isophthalic acid dichloride (obtained by standard
procedure from isophthalic acid and SOCI,) is added to a mixture of N-methylpyrrolidone,
pyridine or triethylamine, LiCl and the required amine at 0°C. The reaction mixture is
subsequently heated o 75 °C and maintained at this temperature for 2 h. After cooling the
reaction mixture is poured into the fivefold amount of ice water. The precipitated product is
allowed to stand over night and subsequently filtered off and dried in vacuo (0.1 mbar) at
room temperature for 24 h.

Example RRRa-1: Preparation of 5-nitro-isophthalic acid N,N'-di-t-butyldiamide.



with Hz gas (3 bar) at 40 C for 24 h. The catalyst is subsequently filtered
of f and the solvent is evaporated under reduced pressure. Yield: 8.08 g
(58.8 % oWvothear7yiesyel | ow solid) M El : 371 (M). WO 2004p0i208@95
PCT/ EP2004/ 050095 -91 Synthesis of the conpounds of the forrmula (111) ZI
C OANH(IlIl) OHO~Cp ZzINHH/'\ Z,  General Procedure: In an inert
at nosphere the 5-am noi sophthalic acid diamde internmediate is added to a
m xture of N-nethylpyrrolidone, pyridine or triethylamne, LiCl and the
required acid chloride at OC. The reaction m xture is subsequently heated
to 75 C and maintained at this tenperature for2 It After cooling the
reaction mxture is poured into the fivefold amount of ice water. The
precipitated product is allowed to stand over night and subsequently
filtered off and dried in vacuo (0.1 nbar) at roomtenperature for 24 h. A
colorless powder is obtained. Exanple I11-1: Preparation of
5-pi val oyl am no-i sophthalic acid N, N -éi7-t-butyldiamde. HNH O (UUUa) O
OH- In an inert atnosphere, 1.10 g (3.77 mml) of 5-am noi sophthalic acid
N, N -di-t-butyldiamde is added to a m xture of 50 m of
N—nethylpyrrolidoﬁér 1@oy of pyridine, 0.05 g of LiCl and 0.61 g (5 nmol)
of pival oyl chl oriNde 0C. Tthég?ction m xture i s subsequently heated to
I
N
o H

500 g of 5-nitro-isophthalic acid dichloride (2.0 mol; obtained by standard procedure from

isophthalic acid and SOCIy), in 1L of NMP are added at 0°C within 2 h fo a solution 0f 345 g

(4.7 mol) of t-butylamine, 1.3 L of pyridine and 25 g of LiCl in 1 L of NMP. After 2h stirring at

75°C, the solution is quenched with ice/water. The precipitate is filtered off, washed with

water and ethanal and dried in vacuo.

Yield: 462.4 g (72 % of theory; colorless powder).

Melting point: 307-308°C.

MS(EI): 321 (M*).

Example RRRa-2: Preparation of 5-nitro-isophthalic acid N,N'-di-t-butyldiamide (RRRa).
The same compound as described in Example RRRa-1 is obtained, starting from 1.98 g (8.0
mmol) of 5-nitro-isophthalic acid dichloride, 1.38 g (18.8 mmol) of t-butylamine, 50 ml of
NMP, 7 ml of pyridine and 0.1 g of LiCl.

Purification: Recrystallization from ethyl acetate.

Yield: 1.30 g (50.6 % of theory; white solid).

MS (EI): 321 (M™).

Example RRRb: Preparation of 5-nitro-isophthalic acid N,N'-di-t-octyldiamide.

HN (RRRb)
o

N

H

o}

50 g of 5-nitro-isophthalic acid dichloride (0.20 mol; obtained by standard procedure from
isophthalic acid and SOCI,) in 100 ml of NMP are added at 0°C within 30 min to a solution of
60.8 g (0.47 mol) of t-octylamine, 130 ml of pyridine and 2.5 g of LiCl in 100 ml of NMP. After
2h stirring at 75°C, the solution is quenched with ice/water. The precipitate is filtered off,
washed with water and ethanol and dried.



75 'C and nmaintained at this tenperature for 2 h. After cooling the
reaction mxture is poured into the fivefold anount of ice water. The
preci pi t ave 20st/d7eie8er ed of f and dried in vacuo. Yield: @c83&pgooss8006s % of
theory). Further purification by recrystallization fromnethanol. Mlting
poi nt: Sublimtion starts at 294C, no nelting point. WO 2004/072168

PCT/ EP2004/ 050095 -92- M5(Cl)7 376 (MHO . Exanple 111-2: Preparation of

5- pi val oyl am no-i sophthalic acid N, N -di-t-butyldiamde. HN'" N O (UUUa)
?0ON 90.6 g (0.311 nol) of crude 5-am no-isophthalic acid

N, N -di-t-butyldiamde (TTTa), 126 ml (0.62 mmol) of pivalic anhydride and
1.2 L of NWP are stirred for 18 hat 90 C. The precipitate is filtered off
at 25 C, washed with nethanol and dried. Yield: 81.7 g (70 % of theory;

col orl ess powder). According to spectroscopic data, the product is
identical wth the product obtained in Exanple Il11-1. Exanple 1163:
Preparation of 5-pival oyl am no-i sophthaBitc acid N, N -di-t-octyldiamde. HN
N O (UUUb) ONH28.25 g (0.07 nol) of 5-am no-isophthalic acid

N, N -di-t-octyldjamde (TiTh 24 (0.14 mmol) of pivalic anhydride
and 150 m of NM&%ﬂ%i@%%?ﬂ%%ﬁT%&“f@“ﬁbt 90 C. The precipitate is filtered
off at 25 C, was i afler n8%hH2dtied. Yield: 27.3 g (80.8 % of
theory; col orl es¥S@ueA&#)):. Mel ting point: 298-299C. M5 Cl : 488 (MH).

Example RRRe: Preparation of 5-nitro-isophthalic acid N,N'-dicylohexyldiamide

H NO,
(O
(RRRo)
o
N
J H

from 49.60 g (0.20 mol) of 5-nitro-isophthalic acid dichloride, 51.57 g (0.52 mol) of .
cyclohexylamine, 900 mi of NMP, 250 ml of triethylamine and 1.0 g of LiCl.
Purification: Recrystallization from DMF.

Yield: 48.50 g (64.9 % of theory; white solid).

MS (EI): 373 (M™).

Example RRRd: Preparation of 5-nitro-isophthalic acid N,N'-bis-(2-methylcylohexyl)diamide

1
N
(RRRd)
(o)
N
O H

from 24.80 g (0.10 mol) of 5-nitro-isophthalic acid dichloride, 28.30 g (0.25 mol) of
2-methylcyclohexylamine {isomeric mixture), 778 ml of NMP, 167 ml of pyridine and 1.0 g of
LiCl.

Purification: Recrystallization from 1,2-dichlorobenzene.

Yield: 30.06 g (74.9 % of theory; white solid).

MS (El): 401 (M™).

Synthesis of the 5-amino-isophthalic acid diamide intermediates of the formula




WD 2004/ 072168 PCT/ EP2004/ 050095 -93 Exanple 111-0: Preparation of
5-(3-net hyl butyryl am no) -i sophthalic acid N, N -di- cycl ohexyl di am de NH
0_14 N (UWOQpo4/20d8 O H from 6.87 g (20.0 mmol ) of 5-anpow/ErPs@plsdeesi c acid
N, N -di -cycl ohexyl diam de, 3.14 g (26.0 mmvol) of 3-nmethyl butyric acid
chloride,100 M of NWP, 15 ml of triethylamne and 0.1 g of LICl.
Purification: Recrystallization fromnmethanol. Yield: 7.23 g (84.5 % of
theory). Melting point: 260 C. MS ElI : 427 (M'). Exanple 111-5:
Preparation of 5-(pivaloylamno)-isophthalic acid N, N -di-cycl ohexyl di am de
of VHH(UWU) OQN O Hfrom6.87 g (20.0 mol ) of 5-am no-isophthalic
acid N, N -di -cycl ohexyldiam de, 3.14 9 (26.0 mol) of pivaloyl chloride,
100 M of NWP, 15 m of triethylamine and 0.1 g of LICI. Purification:
Recrystal lization fromnethanol. Yield: 4.90 g (57.3 % of theory).

-89-

A mixture of 1.22 g (3.80 mmol) of 5-nitro-isophthalic acid N,N'-di-t-butyldiamide, 200 mi of
THF, 50 mi of methanol and 0.2 g of palladium on activated carbon (10 % Pd) is treated with
H. gas (3 bar) at 35 °C for 24 h. The catalyst is subsequently filtered off and the solvent is
evaporated under reduced pressure.

Yield: 1.10 g (99.3 % of theory).

MS(EL): 291 (M*).

Example TTTa-2: Preparation of 5-amino-isophthalic acid N,N'-di-t-butyldiamide (TTTa).
100.4 g (0.312 mol) of 5-nitro-isophthalic acid N,N*-di-t-butyldiamide, 5g of pailadium on
activated carbon (10 % Pd) and 1000 mi of NMP are treated with Hz gas (5 bar) at 50 °C for
6 h. It is checked by TLC that no starting nitro compound (RRRa) remains (silicagel,
hexane/ethyl acetate 1:1; Re (TTTa) = 0.32; R (RRRa) = 0.76); yield 100 %. The catalyst is
subsequently filtered off and the solution is directly used for the acylation.

Example TTTb: Preparation of 5-amino-isophthalic acid N,N'-di-t-octyldiamide.

ﬁ "
HN
(TTTb)
(o]
N
0 H



Melting point: 327 C (deconposition). M El : 427 (M). Exanple 111-6:
Preparation of 5-(cycl opentanecarbonyl am no)-isophthalic acid N, N -di -

cycl ohexywoiamodelc$\0 2004/ 072168 PCT/ EP2004/ 050095 - 94 PCOEB20d4M5009N ( UUUe)
ON OHfrom6.87 g (20.0 muvol) of 5-am no-isophthalic acid

N, N -di -cycl ohexyl diam de, 3.45 g (26.0 mmol) of

cycl opent anecar bonyl chl oride, 100 m of NWP, 15 m of triethylamne and 0.1
g of LiCl. Purification: Recrystallization fromnethanol. Yield: 4.60 g
(52.3 % of theory). Melting point: 306 C. M (ElI): 439 (M'). Exanple
I11-7: Preparation of 5-(cycl ohexyl carbonyl am no}isophthalic acid N,N -di -
cycl ohexyldiamde O O HNH N (UWWU OQ NOH

-90-

30.0 g (0.069 mol) of 5-nitro-isophthalic acid N,N'-di-t-octyldiamide, 1g of paltadium on
activated carbon (10 % Pd) and 125 ml of NMP are treated with H; gas (5 bar) at 70-75 °C
for 8 h. It is checked by TLC that no starting nitro compound (RRRb) remains (silicagel,
hexanel/ethyl acetate 1:2; R{(TTTb) = 0.43, R:(RRRb) = 0.83); yield 100 %. The catalyst is
subsequently filttered off and the solution is directly used for the acylation.

Example TTTc; Preparation of 5-amino-isophthalic acid N,N'-dicyclohexyldiamide.

H NH,
O
(TTTc)
0
N
0 H

A mixture of 47.47 g (127.1 mmoal) of 5-nitro-isophthalic acid N,N'-dicyclo-hexyldiamide, 800
mi of DMF, 20 m! of water and 1.0 g of palladium on activated carbon (10 % Pd) is treated
with H, gas (3 bar) at 60 °C for 24 h. The catalyst is subsequently filtered off. The reaction
mixture is poured into 4 | of ice water. The precipitate is filtered, dried and recrystallized from
DMF.

Yield: 31.0 g (71.0 % of theory; pale yellow solid).

MS (EI): 343 (M*). ‘

Example TTTd: Preparation of 5-amino-isophthalic acid N,N'-bis-(2-methylcylclohexyl)-
diamide.

H

N
(TTTd)

O

N
o H
A mixture of 14.86 g (37.0 mmol) of 5-nitro-isophthalic acid N,N'-bis-(2-methyl-
cyclohexyl)diamide, 500 ml of THF, 10 ml of methano! and 5.0 g of Raney-nickel is treated
with Hz gas (3 bar) at 40 °C for 24 h. The catalyst is subsequently filtered off and the solvent
is evaporated under reduced pressure.

Yield: 8.08 g (58.8 % of theory; yellow solid)
MS (EI): 371 (M%).



from6.87 g (20.0 mmol) of 5-am no-isophthalic acid

N, N -di -cycl ohexyl diam de, 3.81 g (26.0 mmol) of

cycl ohexamecasdmomechl ori de, 100 ml of NWP, 15 ml of triperph@giosmomnd 0. 1
g of LiCl. Purification: Recrystallization fromnethanol. Yield: 5 11 g
(56.3 %of theory). Melting point: 291 C. M (El): 453 (M'). WO

2004/ 072168 PCT/ EP2004/ 050095 -95 Exanple 111-8: Preparation of

5- (cycl opent anecar bonyl am no) -i sophthalic acid N, N -bis-(2-

met hyl cycl ohexyl)diamde O /~HNH NOH Ofrom2.02 g (5.44 mol) of
5-am no-i sophthalic acid N, N -bis-(2-nethyl cycl ohexyl)diamde, 0.96 g
(7.24 mmol ) of cycl opent ane-carbonylchloride, 70 ml of NWP, 15 m of
pyridine and 0.1 gof Lidl. Purification: Extraction with toluene (72 h).
Yield: 1.66 g (65.2 %of theory). Melting point: 312 C MS El : 467 (M).
Exanpl e 111-9: Preparation of 5-(cycl ohenanecarbonyl am no)-isophthalic acid
N, N - bi s-(2- nethyl cycl ohexyl)di am de /910 0

Synthesis of the compounds of the formula ()

o5, Q 0 g

General Procedure:

In an inert atmosphere the 5-aminoisophthalic acid diamide intermediate is added to a
mixture of N-methylpyrralidone, pyridine or triethylamine, LiCl and the required acid chloride
at 0°C. The reaction mixture is subsequently heated to 75 °C and maintained at this
temperature for 2 h. After cooling the reaction mixture is poured into the fivefold amount of
ice water. The precipitated product is allowed to stand over night and subsequently filtered
off and dried in vacuo (0.1 mbar) at room temperature for 24 h. A colorless powder is

obtained.

Example Ili-1: Preparation of 5-pivaloylamino-isophthalic acid N,N'-di-t-butyldiamide.

e H79<
° (UUUa)

0

ON/k\
H

In an inert atmosphere, 1.10 g (3.77 mmo!) of 5-aminoisophthalic acid N,N'-di-t-butyldiamide
is added to a mixture of 50 ml of N-methylpyrrolidone, 10 ml of pyridine, 0.05 g of LiCl and
0.61 g (5 mmol) of pivaloyi chloride at 0°C. The reaction mixture is subsequently heated to
75 °C and maintained at this temperature for 2 h. After cooling the reaction mixture is poured
into the fivefold amount of ice water. The precipitate is filtered off and dried in vacuo.

Yield: 0.83 g (58.6 % of theory).

Further purification by recrystallization from methanol.

Melting point: Sublimation starts at 294°C; no melting point.



VHNH N(UWUh) OOH from2.02 g (5.44 mol) of 5am no-isophthalic acid
N, N - bi s- (2- net hyl cycl ohexyl )diamde, 1.06 g (7.23 mmol) of

cycl ohexamo-2o@wdromgl chl oride, 70 mM of NWP, 15 nl of pyrcadipreosansiods 1 g of
LiCl. Purification: Extraction with ethyl acetate (12 h). Yield: 1.64 g
(62.6 % of theory). Melting point: 327 C (deconposition). M El : 481(M).
WD 2004/ 072168 PCT/ EP2004/ 050095 -96 Exanple 111-10: Preparation of

5- ((1- et hyl cycl ohexanecar bonyl ) am no) -i sophthalic acid

N, N - bi s- (2-net hyl cycl ohexyl)diamide /~ HNH ~YNgq D (UUW) OH from
2.02 g (5.44 mol) of 5-am no-isophthalic acid

N, N - bi s- (2-net hyl cycl ohexyl )am de, 1.16 g (7.22 mol) of

1- net hyl cycl ohexane- car bonyl chl oride, 70 m of NWP, 15 m of pyridine and

0.1 g of LICI. Purification: Recrystallization fromnethanol. Yield: 1.16
g (43.0 % of theory). Meting point: 354 C. MS El : 495 (M'").
-92-

MS(CI): 376 (MH").

Example fll-2: Preparation of 5-pivaloylamino-isophthalic acid N,N'-di-t-butyldiamide.

‘e 1<
° (UUUa)

90.6 g (0.311 mot) of crude 5-amino-isophthalic acid N,N'-di-t-butyldiamide (TTTa), 126 ml
(0.62 mmol) of pivalic anhydride and 1.2 L of NMP are stirred for 18 h at 90 °C. The
precipitate is filtered off at 25 °C, washed with methano! and dried.

Yield: 81.7 g (70 % of theory; colorless powder).

According to spectroscopic data, the product is identical with the product obtained in
Example 11-1.

Example 1li-3: Preparation of 5-pivaloylamino-isophthalic acid N,N'-di-t-octyldiamide.
HNj K
(o]
5 (UUUDb)

O™ 'NH

)

28.25 g (0.07 mo!) of 5-amino-isophthalic acid N,N'-di-t-octyldiamide (TTTb), 28.4 ml (0.14
mmol) of pivalic anhydride and 150 mi of NMP are stirred for 20 h at 80 °C. The precipitate is
filtered off at 25 °C, washed with methanol and dried.

Yield: 27.3 g (80.8 % of theory; colorless powder).

Melting point: 298-299°C.

MS (CI): 488 (MH*).



Example 111-11: Preparation of
5- ((2- net hyl cycl ohexanecar bonyl ) am no) -i sopht hal i c acid
N, N - bi s-w@-20®tdryiesycl ohexyl )diamide J/H O NH N (UUUDPC@HEHR2@)4/06d0b5 f r om
2.02 g (5.44 mol) of 5-am no-isophthalic acid
N, N - bi s- (2-net hyl cycl ohexyl )diam de, 1.16 g (7.22 mmol) of
2- met hyl cycl ohexane- car bonyl chloride, 70 mM of NMP, 15 ml of pyridine and
0.1 g of LiCl. Purification: Recrystallization fromnethanol. Yield: 1.57
9 (58.2 %of theory). WD 2004/072168 PCT/ EP2004/ 050095 -97- Melting point:
334 C. M5 El : 495 (M). The follow ng general procedures are used in the
wor ki ng exanpl es unl ess otherwise indicated. Mxing Procedure: To 59.91 ¢
of the polymer the powdered additives as indicated bel ow are added, and
tunbl e- mxed for 24 h in a glass container. In general, 4.5 g of this
m xture are conpounded at 230 - 240C in a snall-scale, |aboratory
tw n-screw, recirculating and corotati+esg-extruder, for exanple the
M cr oConpounder of DACA Instruments (RTM, for a period of about 4 mn at a
screw speed of 40 r and subsequent |y col | ecte .Qom tenperature. The
neat poIypropylé%%ﬁg%ﬁg???T%?f%g??%@?%ﬂm?%4%?%5%@%5%&31ank control sanple.
Differential ScaMfi"®y9&orinetry (DSC): A Perkin-El mer DSC i nstrunent
(RTM (Model DsC 7), ogg(r;%ed in adry nitrogen atnosphere, is used for

y

t he anal ysis of the cr | i zati on behavior of the various m xtures
H .

H N
O
(UUUc)

O

N
0 H
from 6.87 g (20.0 mmaol) of 5-amino isophthalic acid N,N"-di-cyclohexyldiamide, 3.14 g (26.0
mmol) of 3-methylbutyric acid chloride,100 ml of NMP, 15 ml of triethylamine and 0.1 g of
LiCl.
Purification: Recrystallization from methanal.
Yield: 7.23 g (84.5 % of theory).
Melting point: 260 °C.

MS (EI): 427 (M™).

Example 111-5: Preparation of 5-(pivaloylamino)-isophthalic acid N,N™-di-cyclohexyldiamide

e
H NH
N
O H;é@ e
O
N
O H

from 6.87 g (20.0 mmol) of 5-amino-isophthalic acid N,N’-di-cyclohexyldiamide, 3.14 g (26.0
mmol) of pivaloyl chloride, 100 ml of NMP, 15 ml of triethylamine and 0.1 g of LiCl.
Purification: Recrystallization from methanol.

Yield: 4.90 g {57.3 % of theory).

Melting point: 327 °C (decomposition).

MS (EI): 427 (M*).

Example Il1-6: Preparation of 5-(cyclopentanecarbonylamino)-isophthalic acid N,N'-di-
cyclohexyldiamide



and control sanples, according to standard procedures. About 5 to 10 ng of
sanple is sealed into an al um num cup, heated from 130C to 230C at a rate
of 10C/ mwo 2bedod2ess 230C for 5 min, and then subsequentcy/rroak@sioas a rate
of 10C mn to 50 C. The data represented as crystallization tenperatures
are the peak tenperatures of the exotherns in the thernograns that are
recorded upon cooling. Therno-Gavinetric Analysis (TGA) Differenti al
Thermal Anal ysis (DTA): An automated Netzsch TGA/ DTA instrunent (STA 409)
(RTM operated in nitrogen is used for the analysis of the thernal
stability and the nelting tenperature. As nelting tenperatures the peak
maxi mum of the endothermc transition are presented. About 10 ng of sanple
is placed into an al um num oxi de cruci ble and heated from50 Cto 640 C at
arate of 10 Cmn Iniection nolding: The injection nolding is perforned
with a Mcrolnjector (DACA Instrunents (RTM). About 3.0 g of the
pelletized thread is placed under a nit%#eogen bl anket in the barrel at 260
"C. After WD 2004/072168 PCT/ EP2004/ 050095 -98 the granulate is conpletely
nolten, the melt is injected into a polished mold with a pressure of about

8 bar. The nold tenperatu is 20 C. The collected test specinmen has a
dianeter of 2.5 cmand a i ckness of about 1.1-1.2 nmm Optical

Characteri zation (sze)o he haze is neasured with a haze-gard plus

i nstrument (BYK, dner illumnation CIE-C) at roomtenperature.
The haze-gard pI onforqgmgo ASTM D-1003. The haze values are
nmeasur ed between 12- rs ter obtalnlng the sanples by injection
nol di ng. Fl exural Moduli: e Flexural Moduli of polyner specinens are

measured according to stafdard conditions as described in | SO 178. Exanpl e

1: Powdery propyl ene honopol yner (PP honpo) of nelt flow index 3.8 dg/mn
( measur ed at from 6.87 g (20.0 mmol) of 5-amino-isophthalic acid N,N’-di-cyclohexyldiamide, 3.45 g (26.0

mmol) of cyclopentanecarbonylchloride, 100 mi of NMP, 15 ml of triethylamine and 0.1 g of
LiCl.

Purification: Recrystallization from methanol.

Yield: 4.60 g (52.3 % of theory).

Melting point: 306 °C.

MS (EI): 439 (M™).

Example lll-7: Preparation of 5-(cyclohexylcarbonylamino)-isophthalic acid N,N'-di-
cyclohexyldiamide

0 g
H NH
N
<:> >_~< % { N (UUUn
O
N
o H .

from 6.87 g (20.0 mmol) of 5-amino-isophthalic acid N,N'-di-cyclohexyldiamide, 3.81 g (26.0
mmol) of cyclohexanecarbonylchloride, 100 ml of NMP, 15 ml of triethylamine and 0.1 g of
LiCL.

Burification: Recrystallization from methanol.

Yield: 5.11 g (56.3 % of theory).

Melting point: 291 °C.

MS (EI): 453 (M™).



230C and 2.16 kg) is intensely m xed wi th adequate anmounts of the
respective nucleating agent as indicated In the tables bel ow and,

f urt her rowe 200w/@mpsscase, with 0.05 % of cal cium st ear areT(Eeesod/osmayenger)
and 0.10 %of tris[2,4-di-tart-butyl phenyl] phosphite and 0.05 % of
pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionat e]
as co-additives. Conpounding of the formulations is perforned at 240C on a
co-rotating | aboratory tw n- screw extruder, such as the M croConpounder of
DACA Instrunents (RTM, for a period of about 4 mn at a screw speed of 40
rpm then cooled to roomtenperature and pelletized. Injection nolding is
subsequently carried out on a Mcrolnjector (DACA Instrunents (RTM). The
pell etized conmpound is conpletely nolten under nitrogen atnosphere at 260C
barrel tenperature and then nelt injected into a polished nold at a
pressure of about 8 bar at 20 C nold tenperature. The resulting speci nens
with a diameter of 2.5 cmand a thickness of about 1.1-1.2 mmare used for
further properties' characterization of the nucleated polynmer. WO

2004/ 072168 PCT/ EP2004/ 050095 9, The crystalli . enmperature (T,c)
and haze of the E%Pg%ﬁgﬁ%f%ﬁ@"%%Eﬁ%@???gﬁmgémwgfﬂ%ﬁ%éQﬁﬁél%ﬁ?ckness of the
test speci men (prEPEENYYIPE concentration of the additive according to
the present invention areAsted in the follow ng tables. WO 2004/ 072168
PCT/ EP2004/ 050095 100 Taple ta: AddI(N M t tML tinvention Conmpound T, ~
Haze Con_ n~ tntian Thigk#ess rq [ C% by weight] (m] Nano - 110.3 67.2
- 1.0 1,3,5-Tds| -di met | pnpi onyl am no] benzene 1-2 124.8 17.0 0.15 1.1

(Example B) 1,3,5 2- y tyrylgghpo]benzene -10 119.3 24.2 0.15 1.1
yry
N

o

(Exanple J) 1,3,5- thylb | am no] benzene 1-11 124.9 19.5
0.15 1.1 (Exanple K)

o H

from 2.02 g (5.44 mmol) of 5-amino-isophthalic acid N,N"-bis-(2-methylcyclohexyl)diamide,
0.96 g (7.24 mmol) of cyclopentane-carbonylichloride, 70 ml of NMP, 15 mi of pyridine and
0.1 g of LiCl.

Purification: Extraction with toluene (72 h).

Yield: 1.66 g (65.2 % of theory).

Melting_point: 312 °C.

MS (EI): 467 (M™).

Example I-9: Preparation of 5-(cyclohexanecarbonylamino)-isophthalic acid N,N*-bis-(2-
methylcyclohexyl)diamide

O-_—':
H NH
N
o M%Q o
o
N
o H

from 2.02 g (5.44 mmol) of 5-amino-isophthalic acid N,N'-bis-(2-methylcyclohexyl)diamide,
1.06 g (7.23 mmol) of cyclohexane-carbonylchloride, 70 ml of NMP, 15 ml of pyridine and 0.1
g of LiCl. '

Purification: Extraction with ethyl acetate (12 h).

Yield: 1.64 g (62.6 % of theory).

Melting point: 327 °C (decomposition).

MS (El): 481(M™).



1-i sobutyryl am nc- 3, 5- bi s(pi val oyl am no) benzene 1-16 122.3 27.6 0.16 1.1
(Exanple P) 2,2-C nel hyl butyryl am no- 3, 5- bi s pi vel oyl em no] benzene 1-17
125. 4 20.WoQod74168 ( Exanpl e 0) PCT/EP2004/050095

3, 3-Bi nel hyl bvt yryl am no- 35- bi s[ pi vel oyl em no] benzene 1.16 120.2 24.0 0.15
1.1 (Example R) 1, 3-Bi s[sobul yryl am no] - 5- pi val oyl am nobenzene 1-19 116. 8
26.9 0.15 1.1 (Exanple 5)

1, 3- Bi s[ sobul yryl am no) 5- (2, 2-di et hyl - but yryl ) am nobenzene 1-20 120.3 24.8
0.15 1.1 (Exanple 7) Additive accardnp to the present Invention Conte _Tem
Haze Conwntralion Thickness rCl (%4 (%byweight] ]mmi

1, 3-Bi s[ 2, 2. di et hyl but yryl am no] 5- pi val ayl am nobenzene 1-22 126.0 23.1
0.15 1.1 (Exanple V)

1, 3-8i s[ 2, 2-di net hyl but yryl am no] - 5-i1 sobuyryl am nobenzene 1-23 122.5 20.2
0,15 1.1 (Exanple W

1, 3-Bi s[ 2, 2-di nel hyl but yryl am no] 5- ( 3,-360l net hyl butyryl)am no- 1-24 119.6
25.2 0.15 1.1 benzene (Exanple X) Table 1b: Additive accorina to the
present invention Can1T(r)y sze Concentration Thickness rqg (% ]% by

wei ght) (m] None - 110.3 67. al oyl am no IhaIIo acid

N, N -di-t-butyl oﬁ—élﬁ‘?%gﬂdﬂﬁﬁrai"?ﬁfsf“ %th‘ﬂ?y‘%h?@eﬁ?rb s PERE 'sﬁ‘b}ha g)CI'Q’

5- Pi val oyl ani no- WA SERMEYIERETIE N - OKycl ohexyl di ani de UUUd 117 2 32.1
0.15 12 (Exanple 1115 mo 04/ 072168 PCT/ EP2004/ 050095 101 Additive
acnrdino to the present ntion Conmpound T..... Haze Concentration

Thi ckness
d )_C%F Q (UUU)

from 2.02 g (5.44 mmol) of 5-amino-isophthalic acid N,N'-bis-(2-methylcyclohexyl)amide,
1.16 g (7.22 mmol) of 1-methylcyclohexane-carbonylchloride, 70 mi of NMP, 15 ml of
pyridine and 0.1 g of LiCl.

Purification: Recrystallization from methanol.

Yield: 1.16 g (43.0 % of theory).

Melting paint: 354 °C.

MS (EI): 495 (M*).

Example H-11: Preparation of 5-((2-methylcyclohexanecarbonyl)amino)-isophthalic acid
N,N'-bis-(2-methylcyclohexyl)diamide

O g
j H NH
N :
( i (UUUj)
O
N
0 H

from 2.02 g (5.44 mmol) of 5-amino-isophthalic acid N,N’-bis-{(2-methylcyclohexyl)diamide,
1.16 g (7.22 mmol) of 2-methylcyclohexane-carbonylchloride, 70 ml of NMP, 15 ml of
pyridine and 0.1 g of LiCl.

Purification: Recrystallization from methanol.

Yield: 1.57 g (58.2 % of theory).



[Cl [%] %byweight] [mMm] N-t-Buw - 3, 5- bi s(pi val oyl am no] benram de ZZzZb -
123.1 23.9 0.15 1.1 (Exanple 11-2)

N- Cycl opewoybesdy72t6bi s[ pi val oyl am na] benram de ZZZn 119. @c3&P3003/05®94 2
(Eanpl e 11-15) N Cycl ohexyl -3, 5bi s[ pi val oyl am no] honram de ZZZS 116.4 33.2
0.15 1.1 (Exanple 11-20) N-isopropy43, 5-bis[pival oyl am no] benram da ZZZw
0.15 1.1 (Exanple 11-24) 120.5 26.6

NV- But yl - 3, 5- bi s[ 2, 2- 0i el hyl - but yryl am na] benzam de ZzzZy 124.1 20.5 0.15
1.1 (Exanple 11-26) WO 2004/072168 PCT/ EP2004/ 050095 102 Exanple 2: The
powdery pol yner (propyl ene random copol yner (PP raco); one type with a nelt
flow index of 7.5 dg/mn; another type with a nelt flow index of 12

dg/ mn; neasured at 230C and 2.16 kg, respectively; or polyethylene

net al | ocene grade of nmediumdensity with a nelt flow index of 2.8 dg/mn;
measured at 190C and 5.0 kg) is intensely honbgenized in a Henschel m xer
w th adequate anounts of the respective7aucl eati ng agent and optionally
with further co-additives, such as an antioxidants' blend of
tris[2,4-di-tert-%%gxhgg§q¥l] phosphite and pentaerythrityl
tetrakis[3-(3,5-%1-reri yut'yl - 4- hydr oxyphenyl ) propi onate] at a 2:1 weight
rati o; acid scavgﬁﬁgﬁgvMéig. cal cium or zino-stearate; and/or optionally
ot her processing aids or further additives, as those indicated in the
tabl es bel ow. Then, each fornulation is conpounded on a Berstorff ZE 25x46D
(RTM at 220 - 250 o®wing neral glotedtiras ed usst ip timdoriing exgaplesuniepeietrretied and

pell etized. The widemi.ned pellets are used for injection nolding on an
Arburg 320 S (RTM at 200 -240C to prepare about 1 mm plaques of 85 mm x
90 mm si ze. The RgifrRidakhe pl aques is neasured on a Haze-Gard plus (BYK

Gardner (RTM)) aggRbdl Hge jd@mé%l;M“Dérmgﬁiyeslbﬁdiaey@wm i@l n@mtieENPEr at ur e
( T, ) and haze Qx(edtfcp §4 rnrp é{ég?c[ontﬁn%m B&lergl! 4q\'>rb o@tﬁis M@(tl.lrje ar@émsonr%ed at 230 -

240°C in a small-scale, laboratory twin-screw, recirculating and corotating extruder, for

example the MicroCompounder of DACA Instruments {RTM), for a period of about 4 min at a
screw speed of 40 rpm, and subsequently collected at room temperature. The neat
polypropylene is similarly treated to produce a blank control sample.

Differential Scanning Calorimetry (DSC):

A Perkin-Elmer DSC instrument (RTM) (Model DSC 7), operated in a dry nifrogen
atmosphere, is used for the analysis of the crystallization behavior of the various mixtures
and control samples, according to standard procedures. About 5 to 10 mg of sample is
sealed into an aluminum cup, heated from 130°C to 230°C at a rate of 10°C/min, held at
230°C for 5 min, and then subsequently cooled at a rate of 10°C/min to 50 °C. The data
represented as crystallization temperatures are the peak temperatures of the exotherms in
the thermograms that are recorded upon cooling.

Thermo-Gravimetric Analysis (TGA), Differential Thermal Analysis (DTA):
An automated Netzsch TGA/DTA instrument (STA 409) (RTM) operated in nitrogen is used
for the analysis of the thermal stability and the melting temperature. As meiting temperatures

the peak maximum of the endothermic transition are presented. About 10 mg of sample is
placed into an aluminum oxide crucible and heated from 50 °C to 640 °C at a rate of 10
°C/min

Injection molding:
The injection molding is performed with a Microlnjector (DACA Instruments (RTM)). About
3.0 g of the pelletized thread is placed under a nitrogen blanket in the barrel at 260 °C. After



t hi ckness of the test specinmen (plaque) and the concentration of the
additive according to the present invention are listed in the follow ng

t abl es. W002004070i68168 PCT/ EP2004/ 050095 103 Tabl e 2arciPmepy4epmos andom
copolymer with a nelt flaw Index of 7.5 dg/mn (neasured at 230"C and 2. 16
kg); conpounded at 240'C and injection nolded at 235 C. Base
stabilization; 0.067 %of tds(2,4di-terl-butyiphenyll phosphite 0.033 % of
pentaeryl hrityl tetrakisl3-(3,5dl-tert-bulyl4. hydnxyphenyl) propi onat e]
0.020 % of calciumsteante The additive according to the present invention
is first dry-blended with the propyl ene nadam copol yner and conpounded i nto
al % concentrate. Than, the concentrate |Is bag-blended with the pnpyl one
random copol yner and agai n conpounded before subsequent Injection nolding.
Addi tive according to the Present invention Conmpound Tom Haze Concentration
Thickness rC (%4 (%ywelght] (nm None - 97.2 35.1 - 1.0

1,3,5-Tris[ 2, 2dl net hyl propi onyl am no] beeaene 1-2 105.7 14.2 0.010 1.0 Seam
le B 1,3,5-Tris(2, 2d|nethy|propianylenina]benzene 1-2 106.2 13.4 0.015 1.0

(Example B) 1,3 5-T 105.5 154
0. Ozgpl 0 )(EX the[gean%z;l ogliaeelyé%)‘:tenl:;hepm Flnﬁgéélln%a(EWQJep ng{;tp ressuge th a el | Oow

| ndex of 7.5 dg/ tﬁ“t ABUPBeTREI 2 ‘%/:C Tﬁﬁm%"‘i"éesk‘“‘@?"‘"% 'a"‘e ed at 2501C
and injection nUFHéﬂ“%? Higuesgofagid d-12Mdhi | j zati on: O. 067 @6
oftris[2,4di-tart-butyl phenyl] phosphite 0.033 % of pentaerythreyl

t et r aki s( 3- (3, 5dontitabGhadagigrizationHakey drxyphenyl ) propi onete] 0. 020 %of cal ci um
al earate 1 %of t e naddimtdswel waicoatedbm gudidtnivad (YK.caemt RivMienhiton and 0. 2 % of

t he individual Ccoeafdiobn ¥ESratul AEOREL dad@liinstn@Bnticdd@ins BtrT D-M03. The
haze values are measured between 12-24 hours after obtaining the samples by injection

molding.

Flexural Moduli:
The Flexural Moduli of polymer specimens are measured according to standard conditions
as described in ISO 178.

Example 1:
Powdery propylene homopolymer (PP homo) of melt flow index 3.8 dg/min {measured at

230°C and 2.16 kg) is intensely mixed with adequate amounts of the respective nucleating
agent as indicated in the tables below and, furthermore in any case, with 0.05 % of calcium-
stearate (acid scavenger) and 0.10 % of tris[2,4-di-tert-butylphenyljphosphite and 0.05 % of
pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate] as co-additives.

Compounding of the formulations is performed at 240°C on a co-rotating laboratory twin-
screw extruder, such as the MicroCompounder of DACA Instruments (RTM), for a period of
about 4 min at a screw speed of 40 rpm, then cooled to room temperature and pelletized.

Injection molding is subsequently carried out on a Microlnjector (DACA Instruments (RTM)).
The pelletized compound is completely molien under nitrogen atmosphere at 260°C barrel
temperature and then melt injected into a polished mold at a pressure of about 8 bar at 20 °C
mold temperature. The resulting specimens with a diameter of 2.5 cm and a thickness of
about 1.1-1.2 mm are used for further properties’ characterization of the nucleated polymer.



the tabl e bel ow are each dry bl ended with powdery propyl ene random

copol ynmer and conpounded into concentrates. Then, propylene random

copol ynerwpabé4at7sicam bag- bl ended with t hese concentr at epCcatEpa@pOs@ps at e

| et-down ratios according to the final concentrations given In the table.
WD 2004/ 072168 PCT/ EP2004/ 050095 104 Additive according to the present

I nvention Conpound Co-adtlllive ] a Haze Thi ckness (Concentration in % by
wei ght) (Concenbatlon [C] [h] [mM by weight)

1, 3, 5-Tds[ 2, 2-di net hyl pnpi onyl am no] benzene 42 None 105.4 14.2 1.0 (0.02)
(Exanple B) 1, 3,5.Tcis[2,2-0Inel hl propi onyl am no] banzene 1-2 HALS-1 103.6
12.7 1.0 (0.02) (Exanple B) ( 50 ppm 1,3,5-Tris[2,2-0lnmeThs

propi onyl am eo] benzene 1-2 HALS-2 105.3 123 1.0 (0 02) (Exanple 0) (20
ppm) 1,3,5-Tris[2,2-0i net hyl propi onyl am na] benzene 1-2 Eni cam de 104.0
12.5 1.0 (0.02) (Exanple 0) (50 ppm HALS-1 Is

bis(2, 2,6, 6-1etranet hyl -. pi peddyl ) seba®al e, commercially aval able e.g. as
TINWIN 770 (RTM. HALS-2 is the condensate of

Lo et ) B S AR B IO SR Rl e 1 0 20
comercial ly avaft8ired @etﬁ?fWE‘f-'?‘eﬁp’S’f?) neentiioppf g’efgm"eﬁ?"?{ ¥'%ne random
copol ymer with afh?)eéﬁs"c’"t'F‘FWWW%'ﬁ%{“tbﬁm"?‘”"y"aa mn (measured at 230C and 2.18
kg); conpounded and injection nolded x1240C. Base stabilization: 0.067 %of
ids(2,4-01-tart-butyl phenylj phosphite 0.033 % of pentacryl hrityl

t ehaki e[ 3- (3, 5dt-tart-bt4yl. hydnzryphenyl ) propi onate] 0.076-A of zinc

sl earate The additive according to the present invention and the co-addtive
Indicated in the table below are dry blended with powdery propyl ene random
copol yner, subsequenOy conpounded and injection nolded Into plaques.

Addi tive aocerdina to the present invention Conpound Coadddtve T....,. Haze
Thi ckness




(Concentration in % by weight) (Concentration In (C] [94 [nm % by weight)
None - Nona 98.9 38.4 1.0 None - AdSparse 868 (RTM 95.3 38.3 1.0 (0.50)
Nona - UWO.20REB28RTM) 97.3 35.2 1.0 (0.50) WO 2004/ 0P21622004/050095

PCT/ EP2004/ 050095 105 AdditN ccording to the present invention Conpound
Co-ad live Tay Haze Ttilckness (Concentation in % by weight)
((Dancenlretlon in [© [99 [mM % by i ght)

1, 3,5-Tris[2, 2-dl met hyl propi onyl am no]@@nzene 1.2 None 104.3 14.2 1.0
(0.02) (Exanmple B) 1,3,5-Tri9[ 2, 2di nmet hyl propl onyl am na) benzene 1-2 AdSpone
868 (RTM 106.1 13.8 1.0 (0.02) (Exanple B) (0.50)

1,3,5-Tris[2,2-tlinel hyl Pl oPi onyl am no] henxene 1-2 Liwaz PE 520 (RTM
105.6 13.5 1. (0.02) (Exanple B) (0.50) AdSperse 868 (RTM Is a
commercially avail abl e Fi scher-Tropsch wax. Licowax PE 520 (RTM is a
commercially avail able Ziegler-Natte pol yethyl eno wax. Table 2d: Propyl ene
random copol yner with a nelt flow index of 12 dgl mn (neasured at 230C and

Table 1a:

2.16 kg); tw ce conpounded at 250-C and inj ectl on nol ded at 235C. Base
stabilization: 0.067 VOUILdbLAI-\-UI-LEHL-L)u yipieny)—phosphite 0. 033 % of
pentaerythrityl teb&Rs LRt ed- but y| “E2h i ﬁhmm& Propi onat e)
0. 075 % of zinc at egrale—-A-+—conponrents—erp—pow jﬁf{a 9!2':.*?(,’65{1] r[?,rgar to
conmpoundi ng, then, i ageSwsAedy ascor diang to the t
i nvention Conpound FaydRzswmranes TR s 7z Ced 9796 by wei ght ]
( mT] (Example J)
1,3,6-Tris[2,2-dimethylbutyrylamino]benzene -1 1248 | 195 0.15 1.1
{Example K)
1-Isobutyrylamino-3,5-bis[pivaloylamino}benzene -16 1223 | 276 0.15 1.1
{Example P)
2,2-Dimethylbutyrylamino-3,5-bis[pivaloylaminojbenzene 17 1254 | 200 0.15 1.1
{Example Q)
3,3-Dimethylbutyrylamino-3,5-bis[pivaloylamino]benzene 1-18 1202 1 24.0 0.15 14
{Example R)
1,3-Bis[isobutyrylamino]-5-pivaloylaminobenzene -19 116.8 | 26.9 0.15 1.1
{Example S)
1,3-Bis[isobutyrylamina]-5-(2,2-dimethyl-butyryl}aminobenzene 1-20 120.3 | 24.8 0.15 11
(Example T)
Additive according to the present invention Compound | Tew | Haze | Concentration | Thickness
rrq [%] | (% byweight] [mm]
1,3-Bis[2,2-dimsthylbutyrylamino]-5-pivaloylaminobenzene |22 126.0 { 23.1 0.15 1.1
{Example V)
1,3-Bis[2,2-dimethylbutyrylaming]-5-isobutyrylaminobenzene -23 1225 | 20.2 0.15 1.1
{Example W)
1,3-Bis[2,2-dimethylbutyrylamino]-5-(3,3-dimethylbutyryl)amino- 124 119.6 | 252 0.15 11
benzene {Example X)
Table 1b:
Additive according to the present invention Compound T | Haze | Concentration [ Thickness
FCl | 16 | Bebyweight] |  [mm]
None - 1103 67.2 - 1.0
5.Pivaloylamino-isophthalic acid N,N'-di-t-butyldiamide UUUa 124.7| 26.0 0.15 1.1
{Example 1l!-2)
5-Pivaloylamino-isophthalic acid N,N'-di-cyclohexyldiamide uuud 117.2] 321 0.15 1.2
{Example IlI-5)




None - 96.7 50.7 - 1.0 5acid N,Mdi-t-butyldlam de UUUa 106.8 30.2 0.05 1.0
5-Pival oylam no-0 Examle 111-2 5-Plval oylam rwi sophlhalic acid

N, Ml -t - owlpt2desaarebe UUUD 96. 3 39.3 0.05 1.0 (Exanpl e | PcT&EP2004/050095

N-t - Butyl -3, 5-bi s{pi val oyl am eo) - benzam de ZzZzb 108.2 24.4 0.15 1.0
(Exanple I1-2) Table 2e: Propyl ene random copolymerwith a nelt flow index
of 7.5 dg/mn (nmeasured at 230-C and 2.16 kg); conpounded at 240"C and

I njection nolded at235 M WD 2004/ 072188 PCT/ EP2004/ 050095 106 Base
stabilization: 0.067 % oftds] 2, 4di -t ad- bul yl pheey!] phosphite 0.033 % of
pent aeryl hdtyl tebakis(3{3,5-0i4ert-butyl 4-hydrexyphenyl) propi onate] The
additives according to the present Invention and all co-additives indicated
are first dry-blended, then conpounded and subsequently Injection nolded
into plaques. Addi ave according to the present invention Conpound j a, Haze
Concentration Thickness ]G [% 1%yweighl] (m] None - 96.9 36.4 1.0
N-(C-Octyl }3,5-bis-(pival oyl am no) - benzam de 77ZC 97 349 0.020 1.
(Exampl e 11-3) N{1, [hefs=imRicybeopima@iph ) - ZZZd cldibd § 122 tee | Gucdilp | ickalds
3. 5-bi s-(pi val oyl enj no) - benzam de (Exanpl e 114) |rc| (e |(%byweigh)] [mm]
N-(t-0clyl)-3.5-bl. [FEBtFYrsi-antTio) - benzani @ 227e *98. 532/ 0''0.1020 1.0

(Exanmple I'l-5) Tab%%%ﬁmﬁgﬁ@ﬁﬁaﬁeﬁ?mwi ande .'Ex@"éﬁ'é’! ERwtar ety fl ow i ndex
of 7.5 dglmn (nmeasured at 230" C and 2. 16| &gpsrsgonpounded at 250C and
Z77s

0

injection nol ded at [VZ3&xrEspvacyamncbenzamids Ti6.4] 332 0.5 T
(Example {I-20)

N-Isopropyl-3,5-bis[pivaloylamina]benzamide ZZ7w 120.5| 26.8 0.1 1.1
{Example 11-24)

N-t-Butyl-3,5-bis[2,2-dimethyl-butyrylamino]benzamide Z7zy 124.1| 205 0.15 11

(Example 11-26)




Base stabilization: 0.067 %f tris(2,4-di-tort-butylphenyl] phosphite 0.033
% of pentaeihrityl tetrakis[3.(3,5-di-tea-butyl-4-hydroxyphenyl) propi onat e]
0. 020 % oWocadi7erssanmet er The additive accordi ng to thecpmes@atosoopyent on
s first dry-blended with the propyl ene random copol yner and conpounded
into e 1 %concentate. Than. the concentrate |s bag-blended with the
propyl ene random copol yner pellets ang gai n conpounded before injection
nol di ng. Additive accoN ng to tMle pr f2nt invention Compound Tvr Haze
Concentration Thickness rC] [%4 (%ywelght] [mm] None - 93.6 36.7 - 1,0
N-t - But yl - 35- bk- ( pl val oyl am no) - hanzam de 2723 105.4 16.2 0.010 1.0
(Exanple 11-2 N-t-Butyl-0, 5-bis{pivel pyl am no) - benzam tle ZZZb 107.3 15.4
0015 1.0 Examle 11-2) Nt-Butyl-3 ,5-bis{pival oyl am no) - benzam de ZZZb
107.2 17.3 0.020 1.0 (Exanple 11-2 Table 2g: WD 2004/ 072168
PCT/ EP2004/ 050095 107 Propyl ene random copol yner with a nelt flow I ndex of
7.5 dgfmn (neasured at 230C and 2. 16 kg); tw ce conpounded at 240-C and
injection nolded at 235C. Be. stabilization: 0.067 %
ofiris[2,4-di-te L t?ug_yl phenyl] phosphite 0.033 % of pentaeMvityl
t ebekl s[ 343, 5di é-o%p—%u atyl 4. hydr ox%r@henély%nFr Zg)i nat eJ The additive according
to the present i HGEWHTGRYERECRIT TECRGERY PSSP Y58 T e "dr y- bl ended,
Then conpounded B5ePf 7ol pater HeR W gmatiegnden %ieee meaydl #20€ accardiro
| ot t epresent i nvasm-jede raSeeatyedtiprdoNCHYIee BpitIgcene|grarisLy Bedih PR W8 Mot ConcoM i on
in % by weight) fo€otseitlset/ higmesspredat Jo0{Cxpd §.0tp)lis intepgelypomoednigéstina None None 99. 9
34.7 1.0 N | - Butiepidchebmiser failh adeyate uabuatbletfie respestieancteaimg tded anddptionafyd Sper se 868
( RTM 106. 9 18. 3uith fubher co-additives, such as an antioxidants’ blend of tris[2,4-di-tert-butylphenyl]

phosphite and pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate] at a 2:1

weight ratio; acid scavengers, e.g. calcium- or zinc-stearate; and/or optionally other

processing aids or further additives, as those indicated in the tables below.

Then, each formulation is compounded on a Berstorff ZE 25x46D (RTM) at 220 — 250 °C.
The obtained strand is water quenched and pelletized. The obtained pellets are used for
injection molding on an Arburg 320 S (RTM) at 200 — 240°C 1o prepare about 1 mm plagues
of 85 mm x 90 mm size. The haze of the plaques is measured on a Haze-Gard plus (BYK
Gardner (RTM)) according to ASTM D-1003.

The crystallization temperature (Tt ) and haze of the polymer composition as well as the
thickness of the test specimen (plaque) and the concentration of the additive according to the
present invention are listed in the following tables.



0.015 Exam a 11-2) (0.50) N-(1,1-Q nethyl-propyl)3, 5-bis- ZZZd AdSperse 868
(RTM 106.6 20.4 1.0 (plval oyl am no)-bevamtle (Exanple 11-4) (0.50) 0.015
AdSper se B6&0¢4RTbA6si s a comerci al |y avail abl e Fi scher - Proppedv4ns009s Tabl e
2h: Pol yet hyl ene nel al | ocene grade of nmediumdensity with a nelt flow index
of 2.8 dg/mn (npasured at 190-C and 5.0 kg); conpounded at 220-C and

i njection nolded at 230-C. Base atebth tlc n: 0.067 % of

bi s[2,4-dl -tart-butyl phenyl] phosphite™0.033 %0f pentaorythrityl

t ebaki s[3-(3,5-di-terl-butyl -hydroxyphenyt) propi onale] 0050 % of Ca
stearate Al conponents are powder bl ended prior to conpounding, then,

I njection nolded into plaques. Adda' according 1 th p Ction Conpound

Fl exural Mdul us Hazy Concentration T Ickness [MPa] byweight] [nm None -
409 71.4 - 1.0 1, 3,5-T6s[ 2, 2di nel hyl pr opl onyl am no] benzeno 1-2 427 62.6
0.15 1.0 (Exanple 8 WO 2004/072168 PCT/ EP2004/ 050095 108 dains 1. A
conposition containing a) a natural or synthetic polynmer and b) one or nore

co np oun d S Of t ﬁi@&mtxo@ner(ﬂ&l g melt flo(l iLdlx)f 7.5QJI.min (nJaJJr\!d )t 230“08112.1&&00“5&'13Ld at l40"((arld ) H, | N \ NH
O:\>Z CC - N Yl injection molded at 235 °C.

Base stabilization: 0.067 % of tris{2,4-di-tert-butyiphenyl] phosphite
0.033 % of pentaerythrity] tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]
0.020 % of calcium stearate

The additive according to the present invention is first dry-blended with the propylene random copolymer and compounded into
a1 % concentrate. Then, the cor trate is bag-blended with the propylena random copolymer and again compounded before

subsaquent injection molding.

Additive according to the present invention Compound Tays, | Haze | Concentration | Thickness
[’Cl [%] | [% by weight] from]

None - 97.2 351 - 1.0

1,3,5-Tris[2,2-dimethylpropionylaminc]benzene -2 105.7 14.2 0.010 1.0
(Example B)

1,3,5-Tris[2,2-dimethylpropionylamino]benzene -2 108.2 | 134 0.015 1.0
(Example B)

1,3,5-Tris[2,2-dimethyipropionylaminc]benzene 12 105.5 154 0.020 1.0
{Example B)

Table 2b:
Propylene random copolymer with a melt flow index of 7.5 dg/min (measured at 230°C and 2.16 kg); compounded at
250°C and injection molded at 235 °C.

Base stabilization: 0.067 % of tris[2,4-di-tert-butylphenyl] phosphite
0.033 % of pentaerythrity! tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]
0.020 % of calcium stearate

1 % of the additive according to the present invention and 0.2 % of the individual co-additives, respectively, as indicated in
the table below are each dry blended with powdery propylene random copolymer and compounded into concentrates.
Then, propylene random copolymer pellets are bag-blended with these concentrates at appropriate let-down ratios
according to the final concentrations given in the table.



OCNH/ (I 1) OCNHNNTFJCN Y2// Hp Y3 21 OCNHQCCEO(IIll)
Z2~N\H H Z3 wherein R, R2 and R3, or Y1, Y2 and Y3, or Z, Z2 and Z3

i ndependewol2go4af72mBe anot her are Cl- Czoal kyl unsubsti t eCedreso4®sdwss i t ut ed
by one or nore hydroxy; CrC, oal kenyl unsubstituted or substituted by one or
nore hydroxy; CZ-C, alkyl interrupted by oxygen or sulfur;

C3-Cl2cycl oal kyl unsubstituted or sub {) tuted by one or nore Cl-C20al kyl ;
(C3-Cl2cycl oal kyl ) -C, - Cloal kyl unsubst ‘{ut ed or substituted by one or nore
Cl- CZoal kyl ; WO 2004/ 072168 PCT/ EP2004/ 050095 109

bi s[ C3- C, 2cyc[ oal kyl ]-C, -C, oal kyl unsubstituted or substituted by one or
nore C,-Czoal kyl; a bicyclic or tricyclic hydrocarbon radical with 5 to 20
carbon atons unsubstituted or substituted by one or nore C, -Czoal kyl ;
phenyl unsubstituted or substituted by one or nore radicals selected from
C, -Czoal kyl, C, -Czoal koxy, Cl-Czoal kyl am no, di (C, - Czoal kyl )am no, hydroxy

and nitro; phenyl-C -Czoalkyl unsubstituted or sybstituted by one or nore
radi cal s sel ect|eguifchdiEt e bepredimaral kybopuldd- Codaycl cal ksd | moghenyl , C, - C2oal koxy
?:ndctzwdlrclzx?/; pheny leetlnemy oy wdgrs ubsit i t ut ed corrul S |tiEtiet™by one or nore
, - Czoa , - £ [
C C%l | k I135Tns[22’-dl!11 (Clonrlagl?nzg)egelnk\” ‘ unquﬁﬁﬁ"f Tt 1054 192]‘ Q1!'0!h< tl tUt ed by one or
nore C, - Czoal kyl ﬁ’f"cﬁi’ s(gx;mieg,t ed or sy bst|ituted by one or nore
C, - Czoal kyl ; rﬁ@?ﬁt’&;&hﬁm&m&ﬁﬁy StrvckUt g r1z.7sub§t‘itut ed by one or
more Cr C2nal kyl|; (002) (EampleB) | (50 ppm)
1,3,5-Tris[2,2-dimethylpropionylamino]benzene -2 HALS-2 1053 | 123 1.0
(©.02) {Example B) (20 ppm)
1,3,5-Tris[2,2-dimethylpropionylamino]benzene -2 Erucamide 104.0 | 125 1.0
(0.02) (Example B) (50 ppm)

HALS-1 is bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate, commercially available e.g. as TINUVIN 770 (RTM).

HALS-2 Is the condensate of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, commercially
available e.g. as TINUVIN 622 (RTM).

Erucamide is e.g. commercially available as ATMER 1753 (RTM).

Table 2¢:
Propylene random copolymer with a melt flow index of 7.5 dg/min (measured at 230°C and 2.16 kg); compounded and
injection melded at 240°C.

Base stabilization: 0.067 % of tris[2,4-di-tert-butylphenyi} phosphite
0.033 % of pentaerythrity! tetrakis[3-(3,5-di-tert-bulyl-4-hydroxyphenyl)propionate]
0.075 % of zinc stearate

The additive according to the present invention and the co-additive indicated in the table below are dry blended with
powdery propylene random copolymer, subsequently compounded and injection molded into plagues.

Additive according to the present invention Compound Co-additive Toww | Haze | Thickness
(Concentration in % by weight) {Concentration in rel | %] [mm}
% by weight)

None - None 96.9 | 36.4 1.0

None - AdSperse 868 (RTM) 953 | 36.3 1.0
(0.50)

None - Licowax PE 520 (RTM) | 97.3 | 35.2 1.0
(0.50)




napht hoxynet hyl unsubstituted or substituted by one or nore C -Czoal kyl;

bi phenyl enyl, flourenyl, anthryl; a 5-to 6-nenbered heterocyclic radical
unsubst i twoedosr72sabst i t uted by one or nore C, - Czoal KylPCT&EP2004/050095

C, - Cazhydrocar bon radical containing one or nore halogen; or tri(C
-C,oalkyl)silyl (CrC,oalkyl); with the proviso that at | east one of the
radicals R, R2 and R3, orY,, Y2 and Y3, or Z,, Z2 and Z3 is branched

C3- Czoal kyl unsubstituted or substit ul®d by one or nore hydroxy;

Cr C2oal kyl interrupted by oxygen or sul fur; CyC, 2cycl oal kyl unsubstituted
or substituted by one or nore C, -Czoal kyl; (C3-C, 2cycl oal kyl)-Cr Czoal kyl
unsubstituted or substituted by one or nore C, -Czoal kyl; a bicyclic or
tricyclic hydrocarbon radical with 5 to 20 carbon atons unsubstituted or
substituted by one or nore C, -Czoal kyl; phenyl unsubstituted or substituted
by one or nore radicals selected fromC, -Czoal kyl, C, -Czoal koxy,

C, -Cmal kyl ami no,_di (C -Czoal kyl)am no, hydroxy gnd nitro;
phenyl - C, - Czoal k;@@@@ﬂbﬁ@mﬂm@ﬂ' @bmoo@dI St ol d |lye eneueemor e radi cal

sel ected from |C, - Gaesdokydywd3- C,2cycl pakdgrktnimphegry ™ | C¥ C2oal koxy and

hydr oxy; bi phenvl-(C - Czoal kyl) lunsubsti Wl"fe'ﬂ‘H r_substituted by one or
more C, - Czoal ky 13”"5[‘?‘?5"&}1@?“’"‘['“' (G Fpkry unStibst ilf Git|ed| of substituted by one
or nore C, - Czoalrigttazamivmortafanetonrel, @l R ydspEsttarn(|@sCsoal kyl| ). 2. A

conposi tion acdordi ng twacl ai m | |[fiPh¥{ he provi slo_tlhat WD|2004/ 072168

PCT/ EP2004/ 050095 ¥ G arerlegadsteg rgg,';pgi) “f%f’if,ﬂﬁi“‘béﬂsﬁ "R|, “Rg and R3, or Y,,
Y2 and Y3, or 21272 add?73 is Branched-3—Ceaky—or—€3- C, 2cycl oal kyl
unsubstit ut ed QesesubiEhnisk dhney Db aaemahwror e C - C2nal kyl. 3. A conposition
according to claiml with the proviso that at |east one of the radicals R,
R2 and R3, or Yeou=Pys e opgeahgpeZpsy v ag 73 i s

Table 2d:
Propylene random copolymer with a melt flow index of 12 dg/min (measured at 230°C and 2,16 kg); twice compounded
at 250°C and injection molded at 235°C.

Base stabilization: 0.067 % of tris[2,4-di-tert-butylphenyl] phosphite

0.033 % of pentaerythrity! tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]
0.075 % of zinc stearate

Al components are powder blended prior to compounding, then, injection molded into plaques.

Additive according to the present invention Compound Tewt, | Haze | Concentration [ Thickness

[°cl %] | {% by weight] {mm]

None - 96.7 50.7 - 1.0

5-Pivaloylamino-isophthalic acid N,N'-di-t-butyldiamide UuUa 106.8 | 30.2 0.05 1.0
(Example llI-2)

5-Pivaloylamino-isophthalic acid N,N'-di-t-octyldiamide UuUb 983 393 0.05 1.0
(Example 1lI-3)

N-t-Butyl-3,5-bis~(pivaloylamino)-benzamide ZZ7b 109.2 | 244 0.15 1.0
{Example 1I-2)

Table 2e:

Propylene random copolymer with a melt flow index of 7.5 dg/min (measured at 230°C and 2.16 kg); compounded at
240°C and injection molded at 235 °C.



branched C3-C oal kyl. 4. A conposition according to claim1l wherein R, R2
and R3, or Y,, Y2 and Y3, or Z, Z2 and Z3 independently of one another are
C, - d oal kyb 200uarbss8i t ut ed or substituted by 1, 2 or 3 hpdr®pPy004/050095

C2-C2l al kenyl wunsubstituted or substituted by 1, 2 or 3 hydroxy;

C2- C, oal kyl interrupted by oxygen; C3-Cscycloal kyl unsubstituted or
substituted by 1, 2, 3 or 4 C -C4al kyl ;. (C3-Cscycloal kyl)-Cl-C, oal kyl
unsubstituted or substituted by 1, 2 3f 3 C, - C4al kyl ;

bi s[ C3- Cscycl oal kyl ] -C, - C, oal kyl unsubstituted or substituted by 1, 2 or 3
C -Calkyl; CHz CHz CHz CHz CHz CHz CHz CHZ CH. diz CH3 CH CHz CHz
CHz phenyl unsubstituted or substituted by 1, 2 or 3 radicals selected from
C, -C4al kyl, C,-C4al koxy, Cl-C4al kyl am no, di (Cl-C4al kyl)am no, hydroxy and
nitro; phenyl-d -d oal kyl unsubstituted or substituted by 1, 2 or 3

radi cal s selected fromC, -C4al kyl, C3-C6cycl oal kyl, phenyl, Cl1-C4al koxy
and hydr oxy; phen | et heo | lwtsubsht It ute ed or substltut ed by 1 2 or 3

C, - Cdal kyl ;:  bi PR Wff‘f’"" LX" e KT e S DS b Gdr SUbstituted by 1, 2 or
3 C -al kyI WO 2004/ 072 68 PCT/ EP2004/ 050095 111 napht hyl unsubstituted
or substituted opypacithes aceRingpitne i@serCteati@dhn] chagpkives ndcqygrpitemypices. B @ graM Rt nsubst i t ut ed
or substituted gfrpredizegeEs 3 Cl- C4al kyl ; napht hoxyrret hyI unsubstituted or

substituted by A—2-o6r3-C1CAalkyt: 4bifp|l aytenyt-—ftourenyl, anthryl;
3-pyridinyl, 4-|pysdfuedicryigufotre openfipgnibp o SRR (cifer-| 325/ —%";’“’e o8 EHBT i Nyl
4-quinolinyl, 2-furyl, 3-furyl 11 ral |t |eheywaghi ]~ o
7 None - 96.9 36.4 - 1.0
N-(t-Octyl)-3,5-bis-(pivaloylamino)-benzamide ZZ7¢ 97.4 348 0.020 10
{Example 11-3)
N-(1,1-Dimethyl-propyl)- 77274 107.6 227 0.015 1.0
3,5-bis-(pivaloylamino)-benzamide {Example 11-4)
N-(t-Octyl)-3,5-bis-(isobutyrylamino)-benzamide Z77¢ 98.5 320 0.020 1.0
(Example |I-5)

Table 2i;
Propylene random copolymer with a melt flow index of 7.5 dg/min (measured at 230°C and 2.16 kg); compounded at 250°C and

injection molded at 235 °C.

Base stabilization: 0.067 % of tris[2,4-di-tert-butylphenyl] phosphite
0.033 % of pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]
0.020 % of calcium stearate

The additive according fo the present invention Is first dry-blended with the propylene random copolymer and compounded into
a 1% concentrate. Then, the concentrate is bag-blended with the propylene random copolymer pellets and again compounded

before injection molding.

Additive according to the present invention Compound Toye | Haze |Concentration | Thickness
°Cl %] | [% by weight] [mm]
None - 93.6 36.7 - 1.0
N-t-Butyl-3,5-bis-(pivaloylamino)-benzamide 277b 1054 16.2 0.010 1.0
(Example 11-2)
N-t-Butyl-3,5-bis-(pivaloylamino)-benzamide 2Z7b 1073 | 154 0.015 1.0
{Exampls 11-2)
N-t-Butyl-3,5-bis-(pivaloylamino)-benzamide Z77b 1072 | 173 0.020 1.0
(Example |[-2)

Table 2g:



met hyl - 2- pyrryl; 1-brono-2-methyl propyl, dichloromethyl, pentafluoroethyl,
3,5-bis[tritlucronethyl]phenyl, 2,35 6-tetrafluoro-p-tolyl,
2, 3- di chiwoapéeartyles 3, 4-di chl orophenyl or 2,4- bis[triflpewmromuhydopphenyl ;
or tri(Cl-doalkyl)silyl(Cl-Coalkyl). 5. A conposition according to claim
| wherein Rl, R2 and R3, or Y1, Yz and Y3, or Z1, Zz and Za i ndependently
of one another are branched C3-C oallg ; C3-C oal kyl interrupted by
oxygen; C3-Cecyol oal kyl unsubstituted %gr substituted by 1, 2, 3 or 4
Cl- C4al kyl; (C3-CC6ecycl oal kyl)-Ci - oal kyl unsubstituted or substituted
by 1, 2 or 3 C -Clalkyl; CHZ CHZ CHz CHz CHz , CH GHZ CHz GHZ CHz G
CH CHz CH, CH, phenyl unsubstituted or substituted by 1, 2 or 3
Cl- C4al kyl ; phenyl - Cl1-C oal kyl unsubstituted or substituted by 1, 2 or 3
radi cal s selected from Cl- 4al kyl and Cl- C4al koxy; biphenyl - (G -G oal kyl);
Ealo)ht hlyl IE:%J Clcga: tyl ; or V\D 2004/ 072168 PCT/ EP2004/ 050095 112 tri (G . Aal
yl)sily a osition ac 1 wherein the
COpround Of th P;c(:)?/lenn lJd) wﬁgxliacmeltﬂow dxoféSd%mm m?_aslurgirtg)g rEd) 1gk)g()§l/w éoaprf’ SjF]myl am no] benzene
1,3,5-tris[2,2-d inethyl propi onyl am no] benzene,

Base stabilization: 0.067 % of tris[2,4-di-tert-butyliphenyl] phosphite
0.033 % of pentaerythrity! tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]

The additive according to the present invention and all co-additives indicated are dry-blended, then compounded and injection molded into

plaques.
Additive according to the present invention Compound Co-additive Tenst | Haze | Thickness
(Concentration in % by weight) (Concentration in rc] | %] [mm]
% by weight)
None - None 90.9 | 34.7 1.0
N-t-Butyl-3,5-bis-(pivaloylaminc)-benzamide ZZ7b AdSperse 868 (RTM) 106.9 | 183 1.0
(0.015) (Example 11-2) 0.50
N-(1,1-Dimethyl-propyl)-3,5-bis- ZZ7d AdSperse 868 (RTM) 106.6 | 204 1.0
(pivaloylamino)-benzamide {Example 11-4) (0.50)
{0.015)

AdSperse 868 (RTM) is a commercially available Fischer-Tropsch wax

Table 2h:
Polyethylene metallocene grade of medium density with @ melt flow index of 2.8 dg/min (measured at 190°C and 5.0 kg);
compounded at 220°C and injection molded at 230°C.

Base stabilization; 0.067 % of tris[2,4-di-tert-butylphenyl] phosphite
0.033 % of pentaerythrity! tetrakis[3-(3,5-di-teri-bulyl-4-hydroxyphenyl)propionate]
0.050 % of Ca stearate

All components are powder blended prior to compounding, then, injection molded into plaques.

Additive according fo the present invention Compound | Flexural Modulus | Haze |Concentration | Thickness
[MPa] [%] | [% by weight] [mm]
None - 409 714 - 1.0
1,3,5-Tris[2,2-dimethylpropionylamino]benzene -2 427 62.6 0.15 1.0
{Example B}




1, 3, 5-Li s[ 4- net hyl benzoyl am no] benzene, 1 ,3,5-tris[3,4-d inethyl
benzoyl am no] benzene, 1,3,5-tris[3,5-d i nethyl benzoyl am no] benzene,

1, 3, 5-triwpey@aperstanecar bonyl am no] benzene, 1, 3, 5-tri ®LI/EP2004/050095

- adamant anecar bonyl am no] benzene, 1,3, 5-1ris[2-nethyl propi onyl am

i no] benzene, 1, 3,5-tris[3,3-dinethyl butyrylam no] benzene,

1,3,5-tris[2- ethylbutyrylanlno] benzens 1,3,5-tris[2,2-d

met hyl butyryl am no] benzene, 1,3,5 t! Fs[Z-cycIohexyI-acetyIam

no] benzene, 1, 3,5-tris[3-cydohexyl-propionylam no]benzene,

1, 3,5-tris[4-cycl ohexyl - butyryl am no] benzene,

1, 3,5-fis[5-cycl ohexyl -val eroyl am no] benzene, 1-isobutyrylam no-3,5-bis[p
i va[ oyl a m no] benzene, 2, 2-di

met hyl but yryl am no- 3, 5- bi s[ pi val oyl am no] benzene,

3, 3-di net hyl bul yryl am no- 3, 5- bi s[ pi val oyl am no] benzene,

1, 3-bi s[i sobut yryl am no] 5- pi val oyl am nobenzene,

1, 3- bi s[i sobutyryl am no] -5-(2, 2-di et hyl - butyryl)am nobenzene,

1, 3-bi s[ sobutyrylam no]-5-(3, 3-dinethyl-butyryl)am nobenzene, 1

. 3-bi s[ 2, 2-di %ﬂ??butyrylanl no] 5- pi val cyl am nobe nzene, 1,3.bis[2,2-d
inethylbutyrylanlno] 5-isobutyryl am nobenzene, 1, 3-bis[ 2, 2-dinethy|
butyrylanino]-SLOSWBmﬂbWﬁ%¥ﬂ?Ibutyryl)-aninobenzene, | ,3-b is[3,3-di
met hyl but yr yl and) acdurBorgyinipetc egmrenndo- benzene, |, 3-b i s[ 3, 3-di net hyl

but yryl am no] - 5Se)bsebradremoiiourasaf tholosmnlza &), or (1)

1, 3-bis[3, 3- dlnethytbutyrylanlno) 5-(2, 2-di net hyl - but yryl am no) am nobenzene
, or 1,3, 5-tris 31‘LmlnethyIS|IyI)proplonyIanlno] benzene. 7. A
conposition according to claim1 wherein the compound of the forrmula (11)
is N-t-butyl-3,5-b 3- nmet hyl but yrgyl am no) - benzam de, WO 2004/ 072168

PCT/EP2004/050095N v
| 1

[}

o//

(1
Ox /©\N/H
OQ.J:ij\-oo an)

wherein

R;, R» and R, or Y4, Yo and Y3, or Z4, Z, and Z; independently of one another are
C1-Cxalkyl unsubstituted or substituted by one or more hydroxy;

C>-Cuxalkenyl unsubstituted or substituted by one or more hydroxy;

C,-Capalkyl interrupted by oxygen or sulfur;

C3-Cyocycloalkyl unsubstituted or substituted by one or more Ci-Caalkyl;
(C5-C1aeycloalkyl)-C1-Croalkyl unsubstituted or substituted by one or more C1-Cxalkyl;



113 N t-butyl -3, 5-bis-(pival oyl am no) - benzani de, N-t-octyl-3,5-bis-(p

i val oyl am no) - benzam de, N-(1,1-dinethyl-propyl)-3,5-b

i s- (pi valwylamameissbenzam de, PCT/EP2004/050095
N-(t-octyl) 3, 5-bis-(isobutyrylam no)-benzam de,

N-(t-butyl)-3,5-bis-(pival oyl am i no)-benzam de,

N- (2, 3-di net hyl -cycl ohexyl) -3, 5- bi s- (pival oyl am no) - benzam de,

N-t - butyl 3, 6-bi s-(cycl opentanecarbo n b%m no} benzam de,

N- ( 3- et hyl but yl ) - 3, 5- bi s- (3- net hyl but yryl am no) - benzam de,

N- ( 3- et hyl but yl ) - 3, 5- bi s- (pi val oyl am nc) - benzam de,

N- ( 3- et hyl butyl ) -3, 5-bi s- (4- et hyl penta nyl am no) - benzam de, N-(3-nethyl
butyl) -3, 5-bi s- (cycl opent anecar bonyl am no) - benzam de, N-(3-nethyl

butyl) -3, 5-bi s- (cycl ohexanecar bonyl am no) - benzam de,

N-cycl opentyl -3, 5-bi s-(3-net hyl butyryl am no) - benzam de,
N-cycl opentyl -3, 5-bi s-(p ival oyl am no) - benzam de,

N-cycl opentyl - 3, 5- bi s- (4- et hyl pent anoyl am no) - benzani de,
ﬁgig: gggm ii: 3% |s%3-b;zc§&o%lé%g;] %ﬁ n:[éng stntu% or su t!tu?éq&)y oaj or%grg Ea(mal ? Ney d
ohexyl 3, 5- bi s- (A RY TV°"6WP’WS?P’H?H'°ﬁ8')m 56%%2%[%8*%"‘ U"Ws&%‘{nohexyl 3,5-b

i s-(pival oyl anustiyteddeens aifiolé-Cxalcycl ohexyl 3, 5- bi s- (4- met hyl pent anoy!l ani
no) - benzani de, phéwlmpegwswﬁ@ﬁwubsgutgibbP@D(@W#d@ﬁ%ﬁﬁ'ﬁﬁeﬁé%%t%ﬁ‘sﬂ ami no) - benzami de,
N-cycl ohexyl - 3cSxitios: ¢ Cyalyeiiex sitecaidieniyl iy aopbenzani de,

N-i sopropyl 3, 5- fbedyiSc:-C iy atsGoghnadiiior SBjtutddidN ana B ntbe radidbls ssleed fom

pyl - 3, 5- bi s- (i s@Rybiy &.lcEEK)-PREAZEBL,dlGxy and hydroxy;

N-1-butyl 3, 5-bi ﬁmer@l@th«%zgﬂsmhm biabsdfiadlodr Babre BEEZRM de, or

N-t-octyl-3,5-bjs- o A e B! de. 8. A conpositi
according to cl ap% (ﬂ )ngbQ dgg&bgt(r%yuh %fﬁzegﬁg‘%ﬁma (rer)y Is postiien

5- pl val oyI ani nonaPhr{ﬂél UP%\%&TM or sug c& ﬁ}%ordn de,
naphthyl —C1-Cgoalkyl unsubstltuted or substituted by one or mo e C1 myl
naphthoxymethyl unsubstituted or substituted by one or more C1-ngalkyl,
biphenylenyl, flourenyl, anthryl;

a 5- to 6-membered heterocyclic radical unsubstituted or substituted by one or more
C+-Coalkyl;

a C+-Cyphydrocarbon radical containing one or more halogen; or
tri{C4-Cypalkyl)silyl(C4-Coatkyl);

with the proviso that at least one of the radicals Ry, Rz and R, or Y4, Yz and Ys, or Z4, 2>
and Z3is

branched Cs-Cxalkyl unsubstituted or substituted by one or more hydroxy;
C-Cxalkyl interrupted by oxygen or sulfur;

C3-C1zcycloalkyl unsubstituted or substituted by one or more C-Cxalkyl;
(C»-Cracycloalkyl)-C4-Cipalkyl unsubstituted or substituted by one or more C1-Cyalkyl;
a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbon atoms unsubstituted or
substituted by one or more C1-Cxalkyl;

phenyl unsubstituted or substituted by one or more radicals selected from C,-Cxalkyl,
C1-Capalkoxy, C1-Caoalkylamino, di(Ci-Capalkyl)amino, hydroxy and nitro;
phenyl-C-Caalkyl unsubstituted or substituted by one or more radicals selected from
C:-Cuoalkyl, Cs-Cizcycloalkyl, phenyl, C1-Cxoalkoxy and hydroxy;
biphenyl-(C1-Cealkyl) unsubstituted or substituted by one or more C4-Caoalkyl;
naphthyl-C1-Caalkyl unsubstituted or substituted by one or more C+-Czalkyl; or
tri(C4-Caoalkyl)silyl{C4-Croalkyl).

2. A composition according to claim 1 with the proviso that



5- pi val oyl am no-i sophthalic acid N, N -di-t-octyldi am de,

5-(2, 2-di net hyl butyryl am no) -i sophthalic acid N, N -di-t-butyl di am de,
5- (2, 2- diwetzhydidoetegr yl am no) -i sophthalic acid N, N -di -t Poripplaiaside,
5- (3-net hyl but yryl am no) -i sophthalic acid N, N -di cycl ohexyl di am de,
5- (pi val oyl am no) -i sophthalic acid N, N -di-cycl ohexyl di am de,
5-(cy
2
o
o

cl opent anecar bonyl am no) -i sophthagl jc acid N, N -di-cycl ohexyl di am de,
3

WD 2004/ 072168 PCT/ EP2004/ 050095 114

5- (cycl ohexyl car bonyl am no}i sophthalic acid N, N -di-cycl ohexyl di am de,

6- (cycl opent anecar bonyl am no) -i sopht hali c acid

N, N' - bi s- (2- net hyl cycl ohexyl ) di am de,

5- (cycl ohexanecar bonyl am no) -i sophthalic acid

N, N - bi s- (2- et hyl cycl ohexyl ) di am de,

5- ((1- net hyl cycl ohexanecar bonyl ) am no) -i sophthalic acid N, N -bis-(2

nmet hyl cycl ohexyl ) di am de, or

5-((2- nethylcyclohexanecarbonyl)anino)-isophthalic acid N, N -bis-(2-

met hyl cycl ohexyl ) di am de A_conpos ccording.to claiml wherein R,
R2 and R3, or ? eﬁﬁ8m¢?thFnyp bt ﬁm 23%92 ep%ndently of one anot her

are 1-met hyl et ANChedCLetlyy ¥ nr opyl , 1- nethylprop |, tert-butyl,
1- et hyl buhyl , %CNEFMWMb@ﬂ?ﬁ““3“H§W%VPbﬂ?9mef“Z@ﬁYHEthylpropyl
1-ethy|propy|, tert- butylnmethyl, cyclopropyl, 3- nethylcyclopropyl,
2,2,3,3-tetraneihwhmyﬁ&apmmpgm¢amywhapemﬁwh@t cycl opentyl net hyl
2- cycl opent yl et fiyhst oné Wk @biexy, R, £y - @MexX)shdmiokEllZ, an@2Zasy c| ohexyl et hyl ,
4-tert- butyl cygdohe¥¥lcakf- met hyl cycl ohexyl)nmethyl, CH CHz CHz CH2 CHz ~
CHz a-cycl ohexyl benzyl, 3-nmethyl benzyl, 3, 4-di met hoxybenzyl,
i phenyl net hyl, 2- naphthylnethyl mtolyl, mmethoxyphenyl, p-tolyl,
t hyl phenyl , 4-isopro hen tert- butylphenyl 2, 3-di met hyl phenyl ,
d|nethylphenyfmm%mﬂgém%m?%x?m1wmwn % met hylp henyl ,
di met hyl phefiyf:2negs QrYd|Y2?"8P(% o U% F L %/‘fndengmzfn% e Aot hyl phenyl or
di - t ert - but GGy yasHETiyRYs FraFiyt ed 1 2 or 3 nydrbxy;

C,-Capalkenyl unsubstituted or substltuted by 1, 2 or 3 hydroxy;

C2-Cyoalkyl interrupted by oxygen;

Cs-Cecycloalkyl unsubstituted or substituted by 1, 2, 3 or 4 C-Cialkyl;
(Cs-Cecycloalkyl)-Ci-Cipalkyl unsubstituted or substituted by 1, 2 or 3 C4-Caalkyl;
bis[Cs-Cscycloalkyl]-C-Cioaikyl unsubstituted or substituted by 1, 2 or 3 Ci-Caalkyi;

B E G

CH;—

4-b
4-e
2, 6-
3, 5-
3,5

phenyl unsubstituted or substituted by 1, 2 or 3 radicals selected from Ci-Caalkyt,
C.-C,alkoxy, C+-Caalkylamino, di(C+-Csalkyl)amino, hydroxy and nitro;

phenyi-Cs-Cyoalky! unsubstituted or substituted by 1, 2 or 3 radicals selected from C4-Calkyl,
Cs-Cscycloalkyl, phenyl, Cs-Cqalkoxy and hydroxy;

phenylethenyl unsubstituted or substituted by 1, 2 or 3 C+-Caalkyl;

biphenyl-(C1-Croalkyl) unsubstituted or substituted by 1, 2 or 3 C+-Cjalkyi;



10. A conposition according to claiml wherein R, R2 and R3, or Y1, Y2 and

Y3, or Z1, Z2 and Z3 are identical. 11. A conposition according to claim1l

wher ei n Rt 202/pk8R3, or Y1, Y2 and Y3, or Z1, Z2 and PpZI/ERe@4iosm®ps i cal

and are 1-nethylethyl, 1-nethylpropyl, 2-nethylpropyl, tart-butyl, 1,1-

di met hyl propyl ortert-butyl nethyl. WO 2004/072168 PCT/ EP2004/ 050095 115

12. A conposition according to claim!|l ]v:\z,herei n conponent b) is a conpound

of the formula (I) wherein Rl, R2 and’ are tort-butyl. 13. A conposition

according to claiml1 wherein R, R2 and R3, or Y1, Y2 and Y3, or Z1, Z2 and

Za independently of one another are branched C3-C, oal kyl; or

C3- Cbcycl oal kyl unsubstituted or substituted by 1, 2, 3 or 4 Cl-C4al kyl.

14. A conposition according to claiml wherein R, R2 and R3, or Y1, Y2 and

Y3, or Z1, Z2 and Z3 independently of one another are branched

C3-C, oal kyl . 15. A conposition according to claim1l wherein R, R2 and R3,

or Y, and Y3, orZ, independently of one another are isopropyl, sec-butyl,

tert- butyl, 1-nethylbutyl, 1-nethyl pentyl 1- et hyl pentyl,

1, 1-di met hyl pro 2, 2-di met h d| met hyl butyI

1, 1- di met hyl he%%%/“‘“y‘f“sé‘isﬁ T8 %bsyt\‘tg“rb %”'301 Sy %/ met hyl et henyl , 1- et hyl -

2-propenyl, 1-nise TJ?‘Q%‘YM"Z? *rtutede ‘TSB ‘é’r’?{ °r5’ 8 [ohexyl . 16. A

conposi ti on acc'@PfttIPWge“Eme%’PS&?"ﬁqqrs '%’?e%'i’yﬁ ‘)\/"2301&3‘@2 and Z3 independently of

one anot her ar ebistha@pwioioyényl, aserg: but yl , tert-butyl, 1, 1-dimethyl propyl,

1, 2- di met hyl pr opytidiny 2-pgrideyLmeydmxiopidio Pyl 3-quibatimt, 4-www, ?-fwyéfuolp‘ent yl,

cycl ohexyl, 2-maiybywsycl ohexyl, 2, 3-di nethyl cycl ohexyl, 1-cycl ohexyl et hyl

or 1-adamantyl . 1 ddno-2AemARASIchibr@RinAGeRIBREY, b Soiglimbrenchyisieay.ei n the radical s

R, R2 and R3, 9f5c%dandd.p B sldnioBfherd 3 4-deRiordgiéhyiéd4ar € tert-butyl. 18. A

conposition accblstrcljhmr(gmag1 &4 t,m 1 containing as additional conponent c-1)
alk;

one or nore cont\r/l( 1_&@%[’58])’](0[]810 Satl ng agents.

5. A composition according to claim 1 wherein

R, Rz and R3, or Y4, Yz and Y3, or Z4, Z; and Z; independently of one another are
branched C;-Cqoalkyl;

Cs-Cyoalkyl interrupted by oxygen;

Cs-Cecycloalkyl unsubstituted or substituted by 1, 2, 3 or 4 Cs-Caalkyl;
(Ca-Cecycloalkyl)-Gi-Croalkyl unsubstituted or substituted by 1, 2 or 3 C4-Cyalkyl;

TS S

CH;— ,

phenyl unsubstituted or substituted by 1, 2 or 3 Ci-Cyalkyl;

phenyl-C;-Cyoalkyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C4-Caalkyl
and C4-Caalkoxy;

biphenyl-(C4-Cioalkyl);

naphthyl-C;-Csealkyl; or



19. A conposition according to claim21 containing as additional conponent
c-2) one or nore sterically hindered am ne conpounds. 20. A conposition
accor di ngvoaoedemssl cont ai ni ng as addi ti onal conponent PCOAEPR00a/080095 NOI €
| ubricants. WO 2004/ 072168 PCT/ EP2004/ 050095 116 21. A conposition
according to claim1, characterized in that the conposition has a haze
val ue which is smaller than 62 % the Q?ze val ue being neasured at a plate
of 1.0- 1.2 nm thickness. 22. A conp&é tion according to claim?21,
characterized in that the conposition has a haze of 2 to 62 % 23. A
conposition according to claim2l, characterized in that the conposition
has a haze of 2 to 50% 24. A conposition according to claim?2l1
characterized in that the conposition has a haze of 2 to 40% 25. A
conposition according to claim1 wherein conponent a) is a synthetic
pol ymer. 26. A conposition according to claim1 wherein conponent a) is a
pol ypr opyl ene honopol yner, random copol yner, alternating or segnented
copol ymer, bl ock copol yner or a bl end of pol ypropylene with another
synthetic polyner, 27. AC osition according to claim1l wherein
conponent a) i§“&{ﬁﬂV§BW36a he honopol ynmer. 28. A conposition according
to claim1 wherein conponent a) is a polypropyl ene random copol yner,
alternating or segnmented copol ymer or bl ock copol ymer contai ning one or
Mor e conononer ss- A edmesstiedechripgty ¢die! wewiihe @opaTf refgmyt M iset hy| ene,
Ca- Cpaol efi n, viapplispynhayrexayarinoperenk.cycl ohexene, Ca- ~al kanedi ene,
C5- Cl2cycl oal kanghwpe-deeyppbhainngeeeder i vatives. 29. A conposition
contalnin g 1,3,5-tris[4-methylbenzoylamino]benzene,

1,3,5-ris[3,4-dimethylbenzoylamino]benzene,

1,3,5-tris[3,5-dimethylbenzoylamino]benzene,

1,3,5-tris[cyclopentanecarbonylaminolbenzene,

1,3,5-tris[1-adamantanecarbonylamino]benzene,

1,3,5-tris[2-methylpropionylamino]benzene,

1,3,5-tris[3,3-dimethylbutyrylamino]benzene,

1,3,5-iris[2-ethylbutyrylamino]benzene,

1,3,5-tris[2,2-dimethylbutyrylamino]benzene,

1,3,5-tris[2-cyclohexyl-acetylamino]benzene,

1,3,5-ris[3-cyclohexyl-propionylaminc]benzene,

1,3,5-tris[4-cyclohexyl-butyrylamino]benzene,

1,3,5-tris[5-cyclohexyl-valeroylamino]benzene,

1-isobutyrylamino-3,5-bis[pivaloylamino]benzene,

2,2-dimethylbutyrylamino-3,5-bis[pivaloylamino]benzene,

3,3-dimethyibutyrylamino-3,5-bis[pivaloylamino]benzene,

1,3-bis[isobutyrylamino]-5-pivaloylaminobenzene,

1,3-bisfisobutyrylamino}-5-(2,2-dimethyl-butyryl)Jaminobenzene,

1,3-bis[isobutyrylamino]-5-(3,3-dimethyl-butyryl)Jaminobenzene,

1,3-bis[2,2-dimethylbutyrylamino]-5-pivaloylaminobenzene,

1,3-bis[2,2-dimethylbutyrylamino]-5-isobutyrylaminobenzene,

1,3-bis[2,2-dimethylbutyrylamino]-5-(3,3-dimethyibutyryl)-aminobenzene,

1,3-bis[3,3-dimethylbutyrylamino]-5-pivaloylamino-benzene,

1,3-bis[3,3-dimethylbutyrylamino]-5-isobutyryl-aminobenzene,

1,3-bis[3,3-dimethylbutyrylamino)-5-(2,2-dimethyl-butyrylamino)aminobenzene, or

1,3,5-tris[3-(trimethylsilyl)propionylamino]benzene.

7. A composition according to claim 1 wherein the compound of the formula (1) is
N-t-butyl-3,5-bis-(3-methylbutyrylamino)-benzamide,



a) a crystallizable synthetic polyner and b) a nucleating agent, WO
2004/ 072168 PCT/ EP2004/ 050095 117 characterized in that conponent b) is
abl e to pvowh@7btee conposition with the | owest possiblpeThzz@4msdone, which
is at least 80 %of the original haze value, in the concentration range of
0.001 to 0.3 % relative to the weight of conponent a); the original haze
val ue of the conposition is the haze Y. | ue obtai ned without using
conponent b) and neasured on pl aques103;i 1.0-1.2 mmthickness. 30. A nethod
for providing a natural or synthetic polyner with a haze val ue which is
smal ler than 62 % the haze value being nmeasured at a plate of 1.0 - 1.2
mm t hi ckness, which conprises incorporating into the natural or synthetic
pol ymer one or nore conpounds of the formula (1), (Il) or (Il11) as defined
in claiml1. 31. The use of a conpound of the fornula (I), (11) or (Ill) as
defined in claim1, as haze reducing agent for natural or synthetic
polymers. 32. A nethod for increasing the crystallization tenperature of a
naz ura: or synt Ee:i c polynmer, which conprises incorporating into the
natural or syn i 0] yner .one or. nore conpounds of the fornmula (I
(11) or (I11) a{“ét'%ﬂ%'?’?'ﬁ%{ﬁ_k;‘?"’ﬁ'amfnog?er"ﬁaT_'.de’33. Thgpuse of a compound of téle%
formula (1), (INYPUPSPTPYIVAROGEFPREY in claim 1, as nucleating agent for
natural or syntHéf-figetporphesdis-eygovaminghergmifesrticl e obt ai nabl e from a
conposi ti on acdbtaiihgs-tiisedltyliaminplbenzagde, A shaped article according to claim
34, which is a Noiugess-gsbivaplignnoB@rzapidshaped articl e according to claim 34
where the nol dinygs-tisetgfdy@néx@ps dnp-(vapgotnp)dmzanideow,  conpr essi on, ,
rot o- mol di ng orys%li3BoiER|dber@netiibodinine)Binaimide37. A shaped article according
to claim 34, W\ ghethybu)dstisB-mdtlyB&vamPb)@bdzdntie, Pi pe, bottle, tank or
contai ner. 38. Mﬂsﬂ?&%ﬁ%?&di (5biEb@ehzididem or a biaxially-oriented film
obtai nabl e f rOrﬂ-é—mgtqumt%Eé,g-l:!isqxlmetl%ﬁ\i&\%no(;l'al%%)—BeQZamdé'a;I m1l. -118-

N-(3-methylbutyl)-3,5-bis-(cyclopentanecarbonylamino)-benzamide,

N-(3-methylbutyl)-3,5-bis-(cyclohexanecarbonylamino)-benzamide,

N-cyclopentyl-3,5-bis-(3-methylbutyrylamino)-benzamide,

N-cyclopentyl-3,5-bis-(pivaloylamino)-benzamide,

N-cyclopentyl-3,5-bis-(4-methylpentanoytamino)-benzamide,

N-cyclopentyl-3,5-bis-(cyclapentanecarbonylamino)-benzamide,

N-cyclopentyl-3,5-bis-(cyclohexanecarbonylamino)-benzamide,

N-cyclohexyl-3,5-bis-(3-methylbutyrylamino)-benzamide,

N-cyclohexyl-3,5-bis-(pivaloylamino)-benzamide,

N-cyclohexyl-3,5-bis-(4-methylpentanoylamino)-benzamide,

N-cyclohexyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide,

N-cyclohexyl-3,5-bis-(cyclohexanecarbonylamino)-benzamide,

N-isopropyl-3,5-bis-(pivaloylamino)-benzamide,

N-isopropyl-3,5-bis-(isobutyrylamino)-benzamide,

N-t-butyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide, or

N-t-octyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide.

8. A composition according to claim 1 wherein the compound of the formula (ill) is
5-pivaloylamino-isophthalic acid N,N'-di-t+-butyldiamide,
5-pivaloylamino-isophthalic acid N,N'-di-t-octyldiamide,
5-(2,2-dimethylbutyrylamino)-isophthalic acid N,N'-di-t-butyldiamide,
5-(2,2-dimethylbutyrylamino)-isophthalic acid N,N'-di-t-octyldiamide,
5-(3-methylbutyrylamino)-isophthalic acid N,N'-di-cyclohexyldiamide,
5-(pivaloylamino)-isophthalic acid N,N'-di-cyclchexyldiamide,
5-(cyclopentanecarbonylamino)-isophthalic acid N,N'-di-cyclohexyldiamide,



39. Amultilayer systemin which one or nore layers contain a conposition
according to claim 1. 40. A conpound of the formula (1A), (I1A or (IIIlA)
Rl O--, Cwd2bb4/o7¢168) H, N\ | NHI I OCR OR3 1 1 eotTmER2004/050003 | A)
oOC\ NPHI I /NN//Q Y2ZHOY3 Z1 | OIC-NH 1\ I C(II1A 1z 1 1
z2/N\\H H Z3 wherein Rl, R2 and R3, or Y1, Y2 and Y3, or Z1, Z2 and Z3

I ndependently of one another are C3-Cl:g al kyl or Cl-C2oal kyl substituted by
one or nore hydroxy; C2-Coal kenyl unsu%stitut ed or substituted by one or
nore hydroxy; C2-C2oal kyl interrupted by oxygen or sulfur;

C3- Cl2cycl oal kyl unsubstituted or substituted by one or nore Cl-C2oal kyl ;
(C3-Cl2cycl oal kyl ) -C, -C, oal kyl unsubstituted or substituted by one or nore
Cl- C2oal kyl ;  bi s[ C3-Cl2cycl oal kyl ] -C1-d oal kyl unsubstituted or
substituted by one or nore Cl-C2oal kyl ;

5-(cyclohexylcarbonylamino)-isophthalic acid N,N*-di-cyclohexyldiamide,

5-(cyclopentanecarbonylamino)}-isophthalic acid N,N'-bis-(2-methylcyclohexyl)diamide,

5-(cyclohexanecarbonylamino)-isophthalic acid N,N"-bis-(2-methylcyclohexyl)diamide,

5-((1-methylcyclohexanecarbonyl)amino)-isophthalic acid N,N"-bis-(2-
methylcyclohexyl)diamide, or

5-((2-methylcyclohexanecarbonyl)amino)-isophthalic acid N,N*-bis-(2-
methylcyclohexyl)diamide.

' 9. A composition according to claim 1 wherein Ry, Rz and R;, or Yy, Y, and Ys, or Zy, Z; and
Z independently of one another are 1-methylethyl, 2-methylpropyl, 1-methylpropyl, fert-butyl,
1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1-ethylpropyl, tert-
butylmethyl, cyclopropyl, 3-methylcyclopropyl, 2,2,3,3-tetramethylcyclopropyl, cyclopentyl,
cyclopentylmethyl, 2-cyclopentylethyl, cyclohexyl, cyclohexylmethyl, 2-cyclohexylethyl, 4-tert-
butylcyclohexyl, (4-methylcyclohexyl)methyl,

CH;—
@/ , f CH;—

a-cyclohexylbenzyl, 3-methylbenzyl, 3,4-dimethoxybenzyl, 4-biphenylmethyl, 2-
naphthylmethyl, m-talyl, m-methoxyphenyl, p-tolyl, 4-ethylphenyl, 4-isopropylphenyl, 4-tert-
butylphenyl, 2,3-dimethylphenyl, 2,6-dimethylphenyl, 2,4-dimethylphenyl, 3,4-dimethylphenyl,
3, 5-dimethylphenyl, 3,5-di-tert-butylphenyl, 2,4,6-trimethylphenyl or 3,5-di-tert-butyl-4-
hydroxyphenyl.

10. A composition according to claim 1 wherein Ry, Ro and Rs, or Y1, Yz and Y3, or Z4, Zo and
Z3 are identical.

11. A composition according to claim 1 wherein Ry, Rp and Rs, or Y3, Yz and Y3, or Zy, Z;and
Z, are identical and are 1-methylethyl, 1-methylpropyl, 2-methylpropyl, tert-butyl, 1,1-
dimethylpropyl or tert-butylmethyl.



119 a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbon atons
unsubstituted or substituted by one or nore Cl-Coal kyl; phenyl

subst i t utwo 2bgg/oemsor nore radi cals sel ected from Cl- C2ealrypk)o4/050095

Cl- C20al kyl am no and di (Cl-C2oal kyl) aminoi m nethoxyphenyl;

phenyl - C1- C2oal kyl unsubstituted or substituted by one or nore radicals
sel ected from Cl-C2oal kyl, C3-Cl2cycl qgl kyl , phenyl and Cl- C20al koxy;
phenyl et henyl unsubstituted or substituted by one or nore Cl-C2oal kyl;

bi phenyl - (C1- d oal kyl ) unsubstituted or substituted by one or nore

Cl- C2oal kyl ;  napht hyl unsubstituted or substituted by one or nore

Cl- C2oal kyl ;  napht hyl - C1- C2oal kyl unsubstituted or substituted by one or
nore Cl- C2oal kyl; napht hoxym et hyl unsubstituted or substituted by one or
nore Cl- C2oal kyl; bi phenylenyl, flourenyl, anthryl; a 5- to 6-nenbered
het erocyclic radi cal unsubstituted or substituted by one or nore Cl-

C2oal kyl ; a Cl- C20hydr ocar bon radi cal contai ning one or nore hal ogen; or
tri (Cl-Coalkyl) silyl(Cl-Cl oalkyl); with the proviso that (1) at |east
one of the radicals RL, R2 an r Y1, Y2 and Y. and Z3 is
branched C3- C20%1 KITPoRfiA ﬁ‘i?%f?'?g%u%?gﬂof Wg?re'"s‘ﬁ’i?%o ?"{ﬁséﬁ "ﬁ?’"‘%ﬁé&%’? é%mr e hydr oxy;
C2- C20al kyl i nt@MiRStReFe 89 Ri/ged™or sul fur; C3-Cl2cycl oal kyl unsubstitut ed
or substituted by one or nore Cl-C2oal kyl; (C3-Cl2cycl oal kyl)-C1-d oal kyl
unsubsti t ut ed ot3. Acahersifian accerdinatinclaigyilevhesein nor e C1- C2oal kyl;  a bicyclic or
tricyclic hydr oras:baimR,cadiveal Yirzhz.BndZein@fendatylotene atteen@e unsubst i t ut ed or
substituted by gmenedt, omkeoCl- C20al kyl ; phenyl unsubstituted or substituted
by one or nore gaghdakpussbitct 8euwbieinGlz E2aal-&yky.  Cl- C20al koxy,

Cl- C20al kyl am no, di (Cl-C20al kyl )am no and nitro; phenyl-Cl-C2oal kyl
unsubstituted of, SURSLidUbEfa oGSk T € radical s selected from

Rs, Ry and R, or Y, Yz and Y, or Z4, Z, and Z; independently of one another are branched
C3-C1oa|kyl.

15. A composition according to claim 1 wherein

R4, Rz and Rs, or Y, and Ys, or Z; independently of one another are isopropyl, sec-butyl, tert-
butyl, 1-methylbutyl, 1-methylpentyl, 1-ethylpentyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
1,1-dimethylbutyl, 1,1-dimethylhexyl, 1-ethylpropyl, 1-propylbutyl, 1-methylethenyi, 1-methyl-
2-propenyl, 1-methyl-2-butenyl, cyclopentyl or cyclohexyl.

16. A composition according to claim 1 wherein

Y., or Z, and Zs independently of one another are isopropyl, sec-butyl, tert-butyl,
1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, tert-octyl, cyclopentyl, cyclohexyl,
2-methylcyclohexyl, 2,3-dimethylcyclohexyl, 1-cyclohexylethyl or 1-adamantyl.

17. A composition according to claim 1 wherein
the radicals Ry, R, and Rs, or Y1, Yz and Ya, or Z4, Z, and Z; are tert-butyl.
18. A composition according to claim 1 containing as additional component

¢-1) one or more conventional nucleating agents.

19. A composition according to claim 1 containing as additional component

c-2) one or more sterically hindered amine compounds.

20. A composition according to claim 1 containing as additional component

¢-3) one or more lubricants.



Cl- C2oal kyl , C3-Cl2cycl oal kyl, phenyl and Ci1-C20al koxy;

bi phenyl - (Cl1- Cl0al k. yl ) unsubstituted or substituted by one or nore

Cl- C2o0al kyb;2004mapteBhyl - C1- C20al kyl unsubstituted or subegtirtrre@d/obyoone or
nore Cl-C2oal kyl; or tri(Cl-Cl0al kyl)silyl (Cl-C, Oalkyl); and (2) the
conmpound N-t-butyl -3, 5-bis-(pival oyl am no) - benzam de i s disclainmed. W
2004/ 072168 PCT/ EP2004/ 050095 120 41.(§ conpound according to claim40
with the proviso that at |east one of {he radicals R1, Rz and Ra, or Y1, Y2
and Y3, or Z1, Zz and Z3 is branched C3Czoal kyl, or C3-C zcycl oal kyl
unsubstituted or substituted by one or nore C1-C,, alkyl. 42. A conmpound of
the formula (1 A) according to claim40 wherein Rl, R, and R3 are tert-
butyl. 43. A compound of the formula (1A, (HA) or (IIl1A) according to
claim40, which is | ,3,5-tris[cyclohexylcarbonyla mino]benzene, |
,3,5-tris[2,2-d inethyl propionylamno] benzene,
1,3,5-tris[4-nethyl benzoyl am i no] benzene, 1,3,5-tris[3,4-d inethylbe
nzoyl a m no] be nzene, 1,3,5-tris[3,5-dinothylbenzoyl am no] benzene,

1, 3,5 tris[cyclopentanecarbonylan1ino]benzene

1, 3, 5-tds[ 1- adamant anecar bonyl am no %ben e, hasah
1, 3, 5- tri S[ 2 mﬁ”ﬁﬂormo tf? r| Itﬁcﬁl 1b ?ﬁcgﬁzgd in that the composition has a haze

1,3, 5-tris[ 3, 3-whemhichiy e ranpp é’n‘i‘%}%@?fi’é’??é“eas“fd atgplge §f 1P 5 F-HMR¢ hy |
butyryl am no] Deskresne, 1,3,5-tris[2,2-dinethyl butyryl am no] benzene,
1,3,5-tris[2-cyc|ohexy|-acety|anino] benzene,

1, 3, 5-tri s[ 3- cyzl nlapoyilion picdig@itjaimenchanoidzerizteam e composition has a haze of
1,3,5-tris[4-cygdghexyl -butyrylam no] benzene,

1, 3,5-tris[5-cycl ohexyl -val eroyl a m no] benzene,

23. A composition according to claim 21, characterized in that the composition has a haze of

2 to 50 %.

24. A composition according to claim 21, characterized in that the composition has a haze of
2 to 40 %.

25. A composition according to claim 1 wherein

component a) is a synthetic polymer.

26. A composition according to claim 1 wherein
component a) is a polypropylene homopolymer, random copolymer, alternating or
segmented copolymer, block copolymer or a blend of polypropylene with another synthetic

polymer.

27. A composition according to claim 1 wherein
component a) is a polypropylene homopolymer.

28. A composition according to claim 1 wherein

component a) is a polypropylene random copolymer, alternating or segmented copolymer or
block copolymer containing one or more comonomers selected from the group consisting of
ethylene, C,-Cyo-olefin, vinylcyclohexane, vinylcyclohexene, C:-Cxalkanediene,

Cs-Crpcycloalkandiene and norbornene derivatives.

29. A composition containing
a) a crystallizable synthetic polymer and
b) a nucleating agent,



1-isobutyrylam no-3, 5-bis[pival oyl am no] benzene, 2,2-di nethyl

but yryl am no-3, 5-bi s[p ival oyl am no] benzone,

3, 3- di metwyl2bukgressBan no- 3, 5- bi s[ pi val oyl am no] benzenepCTEP284b5®PSO
butyryl am no] - 5-pi val oyl am nobenzene, | , 3-bis[isobutyrylam no]-5-(2,2-di
met hyl - but yryl ) am nobenzene, 1 ,3-bis[isobutyry[am no]-5-(3, 3-dl

nmet hyl - but yryl ) am nobenzene,

1, 3- bi s[ 2, 2-di et hyl but yryl am no] - 5- plvaloylanlnobenzene

1, 3- bi s[ 2, 2-di net hyl but yryl am no] - 5-i sobut yryl am nobenzene, 1,3-b

i s[2,2-di met hyl butyrylam no]-5-(3,3-d inethyl butyryl)-am no benzene, WO
2004/ 072168 PCT/ EP2004/ 050095 121 | ,3-bis[3, 3-dinethyl butyrylam

no] - 5- pi val oyl am i no- benzene, 1 ,3-bis[3, 3-dimethyl butyrylam no]-5-iso
but yryl - am nobenzene, 1, 3-bis[3, 3-di net hyl butyryl am no) -5- (2, 2-di

met hyl - but yryl am no) am nobenzene,
1,3,5-tris[3-(t(nmethylsilyl)propionyl am no] benzene,

N-t - butyl -3, 5-bis- (3 met hyl but yryl am no) - benzam de, N-toctyl-3,5-b is-(p
i val oyl am no) - benza

N ( 1, 1- di net hyI ch?ﬁcgz «? f:gatgonlgonent lS able o ro]nde the co |on with the Iodwest
N-(toctyl)- 3, 5-15rkle ?Zg(?b'ﬁ ?188 %c?g%?é?ﬂ 53 5 valie 1 B CofcBniation
N- (t but y| ) 3, Saigp ef D, ()(ﬁltq% Q’ﬁfoﬁlﬁ)”e'%ﬁﬁﬁ?"ﬁ'éa) the original haze vaiue of the
N- (2, 3- di met hy| cowgesilion Fsgwdzy vale ehtalypesvwitiioy| usied COTROBRR DRSS MFEHFEASH de,
Nt - butyI 3, 5- bilues eyt Ol aperticeresscar bonyl am no) - benzam de, N-(3- net hyl
butyl)-3, 5-bis-(3-nethyl butyryl amino)-benzam de, N{3-nethyl butyl
) 3, 5- bi s- (pi val fyA @d¥oer)prod@iyzatbrsl 6, synthetic polymer with & haze value which is smaller
h62%R valfé b LA b B A2 @Bz ashde,
N-(3- met hyl but yj 359%2% A HERIRNLBERE AROY | a2 riadid d

N-(3- et hyl buty| ride orait %%Wegﬁﬁrpgr FEtR BYh SR & i s de,
N-(3- nethylbutyrir é : o E@ﬁylanlno) Egﬁzanlde

0 necar
N-cycl opent yl mﬁpémfgﬁhet% dgﬁgéﬁylanlno) benzanlde
N-cycl opentyl - 3, 5- bi s- ( pi val oyl am no) - be

31. The use of a compound of the formula’(l), (II) or (Il?as defi néd in claim 1, as haze

reducing agent for natural or synthetic polymers.

32. A method for increasing the crystallization temperature of a natural or synthetic polymer,
which comprises incorporating into the natural or synthetic polymer one or more compounds
of the formula (1), (I1) or (1il) as defined in claim 1.

33. The use of a compound of the formula (1), (if) or (111} as defined in claim 1, as nucleating

agent for natural or synthetic polymers.
34. A shaped article obtainable from a composition according to claim 1.
35. A shaped article according to claim 34, which is a molded article.

36. A shaped article according to claim 34, where the molding is effected by injection, blow,

compression, roto-molding or slush-molding or extrusion.

37. A shaped article according to claim 34, which is a film, fiber, profile, pipe, bottle, tank or

container.

38. A monoaxially-oriented film or a biaxially-oriented film obtainable from a composition

according fo claim 1.



N-cycl opentyl - 3, 5- bi s- (4- net hyl pent anoyl am no) - benzam de,

N-cycl opentyl - 3, 5- bi s-(cycl opent anecar bonyl am no) - benzam de,

N-cycl opentyl 3, 5- bi s- (cycl ohexa necar bonyl am i no) - benzani de,

N-cycl ohexyl 3, 5- bi s{ 3- net hyl butyryl am no) - benzanm de, N cyclahexyl-3,5-b
i s-(pival oyl am no) - benzam de, N-cycl ohgxyl-3,5-b

i s-(4-met hyl pent anoyl am no) - benzam de,

N- cycl ohexyl 3, 5- bi s- (cycl opent anecar bo nyl am no) - benzam de,

N-cycl ohexyl - 3, 5-bi s- (cycl ohexanecar bonyl ani no} benzani de,

N-i sopra¥p il maltigyey systepr ariish eme AoNodAYRIFicaatain acerspesitimaccgrdingto claim

I s-(isgbutyryl am no}benzam de,

N-t-butyl -3, 5-bi s- (2, 2-di net hyl but yryl am no) - benzam de,
N-t-octyl-3,5-bis-(2,2-dinmethyl butyrylam no)-benzam de,

5- pi val gyl,am no- i t hal i i N - di,.-t-butyl di am de,

5- pi va|43’§r‘\a?ﬂ"5?o°-”f‘§g’gﬁ\eﬂ§ﬁ"?@a Z‘@{)g”% R Ql%)- t-octyl di am de,

5-(2, 2-di reRyyl but yryl am no) -i sophthalic acid N, N -di-t-butyldi am de, WO
21) 1) 410721 PG/ EP211114/115111195 122

5- (2, 2- di gEThN"DU4, ryl ami no)-i sophthalic acid N, N -di-t-octyl di am de,

5- (3-net hyl butjyryl am no) -i sophthalic acid N, N -di-cycl ohexyl di am de,

5- (pi val oyl ag -isophthalic acid(NQN'-di-cyclohexyldianide,

5- (cycl opent ar bonyl am no}i sopht'fidl i ¢ acid N, N -di-cycl ohexyl di am de,
5-(cycIHh- Doy am no) -i sophthalic acid N, N -di-cycohexyl di am de,
5- (cycl opgnt anecar pbonyl am no) -i sophthalic acid

N, N - bi 3=€2- tg¥ﬂéy ohexyl ) di ani de,

5- (cycl bhex bonyd am no) -i sophthalic acid

N, N - bi s- (2- net hyl cycl ohexyl ) di am de,

5- ((1- net hyl cYcl ohexanecar bonyl ) am no) -i sophthalic acid N, N -bis-(2-

met hyl cycl ohe yl)ﬁianide, or

5- (( 2- met hyh®yejjohexanecar bonyl ) am no}i sophthalic acid N, N -bis-(2-

met hyl cycl ohexyl ) di am de. 44. A m xture contai ning

o y (I1A)
W
N C
/
Ya/ \H 0] 4 \Ya
Z
_C _H
0° "N
0
\\(I: ?//0 (111A)
N N

wherein Ry, Rz and Rs, or Y4, Y, and Y3, or Z;, Z, and Z; independently of one another are
C3-Capalkyl or C4-Cpoalkyl substituted by one or more hydroxy;

C,-Calkenyl unsubstituted or substituted by one or more hydroxy;

C2-Cooalky! interrupted by oxygen or sulfur;

Cs-Cyzcycloalkyl unsubstituted or substituted by one or more C;-Cypalkyl;
(C5-Cy2cycloalkyl)-C4-Cypalkyl unsubstituted or substituted by one or more C;-Cyalkyl;
bis[C3-Ci2cycloalkyl]-C4-Cpalky! unsubstituted or substituted by one or more C4-Cypalkyl;



a conmpound of the formula (1A), (11A) or (II1A) as defined in claim40; and
a sterically hindered am ne conpound or a |ubricant.

119

a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbop atoms unsubstituted or
substituted by one or more C4-Cypalkyl;

phenyl substituted by one or more radicals selected from C,-Cyalkyl, C4-Cxpalkylamino and
di(C+-Caoalkyl)amino;

m-methoxyphenyl;

phenyl-C4-Cyoalkyl unsubstitljted or substituted by one or more radicals selected from
C4-Caoalkyl, C5-Cyzcycloalkyl, phenyl and C4-Cyalkoxy;

phenylethenyl unsubstituted or substituted by one or more Cy-Cyalkyl;
biphenyl-(C4-Cyoalkyl) unsubstituted or substituted by one or more C4-Cyoalkyl;

naphthyl unsubstituted or substituted by one or more C4-Cyoalkyl;

naphthyl-C4-Czoalkyl unsubstituted or substituted by one or more C4-Cypalkyl;
naphthoxymethyl unsubstituted or substituted by one or more C;-Cypalkyl;

biphenylenyl, flourenyl, anthryl;

a 5- to 6-membered heterocyclic radical unsubstituted or substituted by one or more Cy-
Caoalkyl;

a C4-Cyohydrocarbon radical containing one or more halogen; or
tri(C4-Cyoalkyl)silyl(C4-Cioalkyl);

with the proviso that

(1) at least one of the radicals Ry, Rz and Rs, or Yy, Yz and Y3, or'Zy, Z, and Zs is
branched C3-Cppalkyl unsubstituted or subétituted by one or more hydroxy;
C,-Cyoalkyl interrupted by oxygen or sulfur;

C3-Ci.cycloalkyl unsubstituted or substituted by one or more C4-Cxpalkyl;
(Cs-Cizcycloalkyl)-C4-Cyoalkyl unsubstituted or substituted by one or more C;-Caoalkyl;
a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbon atoms unsubstituted or
substituted by one or more C,-Cyalkyl;

phenyl unsubstituted or substituted by one or more radicals selected from C;-Cyalkyl,
C4-Cxalkoxy, Ci-Cypalkylamino, di(Ci-Cgoalkyl)amino and nitro;
phenyl-C;-Cyoalkyl unsubstituted or substituted by one or more radicals selected from
C-Cyalkyl, C3-Cyacycloalkyl, phenyl and C4-Cyoalkoxy;

biphenyl-(C+-C1oalkyl) unsubstituted or substituted by one or more C;-Cyalkyl;
naphthyl-C+-Czoalkyl unsubstituted or substituted by one or more C;-Cyoalkyl; or
tri(C4-Cyoalkyl)silyl(C4-Coalkyl); and

(2) the compound N-t-butyl-3,5-bis-(pivaloylamino)-benzamide is disclaimed.
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41. A compound according to claim 40 with the proviso that

at least one of the radicals Ry, Rz and Rs, or Yy, Yo and Y3, or Zy, Z and Z3 is
branched C;-Cypalkyl, or

Cs-Cyacycloalkyl unsubstituted or substituted by one or more C-Copatkyl.

42. A compound of the formula (IA) according to claim 40 wherein Ry, R; and R, are tert-
butyl.

43. A compound of the formula (IA), (I1A) or (HIA) according to claim 40, which is
1,3,5-tris[cyclohexylcarbonylamino]benzene,
1,3,5-tris[2,2-dimethyipropionylamino]benzene,
1,3,5-tris[4-methylbenzoylaminolbenzene,
1,3,5-tris[3,4-dimethylbenzoylamino]benzene,
1,3,5-tris[3,5-dimethylbenzoylaminojbenzene,
1,3,54ris[cyclopentanecarbonylaminojbenzene,
1,3,5-tris[1-adamantanecarbonylamino]benzene,
1,3,5-tris[2-methylpropionylamino]benzene,
1,3,5-tris{3,3-dimethylbutyrylamino]benzene,
1,3,5-ris[2-ethylbutyrylaminojbenzene,
1,3,5-tris[2,2-dimethylbutyrylamino]benzene,
1,3,5-tris[2-cyclohexyl-acetylamino]benzene,
1,3,5-tris[3-cyclohexyl-propionylamino]benzene,
1,3,5-tris[4-cyclohexyl-butyrylamino]benzene,
1,3,5-tris[5-cyclohexyl-valeroylamino]benzene,
1-isobutyrylamino-3,5-bis[pivaloylamino]benzene,
2,2-dimethylbutyrylamino-3,5-bis[pivaloylaminc]benzene,
3,3-dimethylbutyrylamino-3,5-bis[pivaloylamino]benzene,
1,3-bis[isobutyrylamino]-5-pivaloylamincbenzene,
1,3-bis[isobutyrylamino]-5-(2,2-dimethyl-butyryl)aminobenzene,
1,3-bis[isobutyrylamino]-5-(3,3-dimethyl-butyryl)aminobenzene,
1,3-bis[2,2-dimethylbutyrylamino]-5-pivaloylaminobenzene,
1,3-bis[2,2-dimethylbutyrylaminc]-5-isobutyrylaminobenzene,
1,3-bis[2,2-dimethylbutyrylamino]-5-(3,3-dimethylbutyryl)-amincbenzene,
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1,3-bis[3,3-dimethylbutyrylamino]-5-pivaloylamino-benzene,
1,3-bis[3,3-dimethylbutyrylamino]-5-isobutyryl-aminobenzene,
1,3-bis[3,3-dimethylbutyrylamino)-5-(2,2-dimethyl-butyrylamino)aminobenzene,
1,3,5-tris[3-(trimethylsilyl)propionylaminojbenzene,

N-t-butyl-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-t-octyl-3,5-bis-(pivaloylamino)-benzamide,
N-(1,1-dimethyl-propyl)-3,6-bis-(pivaloylamino)-benzamide,
N-({t-octyl)-3,5-bis-(isobutyrylamino)-benzamide,
N-(t-butyl)-3,5-bis-(pivaloylamino)-benzamide,
N-(2,3-dimethyl-cyclohexyl)-3,5-bis-(pivaloylamino)-benzamide,
N-t-butyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-(3-methylbuty!)-3,5-bis-(pivaloylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(4-methylpentanoylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(cyclohexanecarbonylamino)-benzamide,
N-cyclopentyl-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-cyclopentyl-3,5-bis-(pivaloylamino)-benzamide,
N-cyclopentyl-3,5-bis-(4-methylpentanoylamino)-benzamide,
N-cyclopentyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-cyclopentyl-3,5-bis-(cyclohexanecarbonylamino)-benzamide,
N-cyclohexyl-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-cyclohexyl-3,5-bis~(pivaloylamino)-benzamide,
N-cyclohexyl-3,5-bis~(4-methylpentanoylamino)-benzamide,
N-cyclohexyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-cyclohexyl-3,5-bis-(cyciohexanecarbonylamino)-benzamide,
N-isopropyl-3,5-bis-(pivaloylamino)-benzamide,
N-isopropyl-3,5-bis-(isobutyrylamino)-benzamide,
N-t-butyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide,
N-t-octyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide,

5-pivaloylamino-isophthalic acid N,N'-di-t-butyldiamide,
5-pivaloylamino-isophthalic acid N,N'-di-t-octyldiamide,
5-(2,2-dimethylbutyrylamino)-isophthalic acid N,N*-di-t-butyldiamide,
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5-(2,2-dimethylbutyrylamino)-isophthalic acid N,Ndi-t-octyldiamide,
5-(3-methylbutyrylamino)-isophthalic acid N,N'-di-cyclohexyldiamide,
5-(pivaloylamino)-isophthalic acid N,N'-di-cyclohexyldiamide,
5-(cyclopentanecarbonylamino)-isophthalic acid N,N'-di-cyclohexyldiamide,
5-(cyclohexylcarbonylamino)-isophthalic acid N,N'*-di-cyclohexyldiamide,
5-(cyclopentanecarbonylamino)-isophthalic acid N,N'-bis-(2-methylcyclohexyl)diamide,
5-(cyclohexanecarbonylamino)-isophthalic acid N,N'-bis-(2-methylcyclohexyl)diamide,
5-((1-methylcyclohexanecarbonyl)amino)-isophthalic acid N,N'-bis-(2-
methylcyclohexyl)diamide, or
5-((2-methylcyclohexanecarbonyl)amino)-isophthalic acid N,N'-bis-(2-
methylcyclohexyl)diamide.

44, A mixture containing
a compound of the formula (IA), (1A) or (I1A) as defined in claim 40; and
a sterically hindered amine compound or a lubricant.
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