WD 2004/ 072168 PCT/ EP2004/ 050095 Resin conpositions
The present invention relates to a conposition
weooes4arnic®ilg a natural or synthetic pol yner andpCBEP2004/050095
am de, to a shaped article obtainable fromsaid
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-He
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-tris[propionyl am no) benzene are e.g. described
in Chem Ber. 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-0~- Am Chem Soc., 123,
8923-8938 (2001) by D. L. Caulder et al. The present
|nvent&onmkq£ it es in particular to a conposition
contarﬂrﬂg—gai—a natural or synthetic pol yner,
preferably a synthetic polyner, and b) one or nore
C ONPOUThel greseift intehi@n felatestolh @mpdsiign cinlainipg 0tatuallol dyjthefR polreGintlH
H, N | dNGIrld, tola shafddGrtitobah4ble B saif 2onfpbsitioNblthé Lisk bi the GRhigdsad |

Ni H | Auclanr% aéﬁmﬂ r@arﬁc!ular!ghaype&&g%ééag %acﬁgnovel amides.
PCT/ EP2004/ 050095 - 2-

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)
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H
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aclr acCc(rrr)y 11 zZ2/MHHMZ3 wherein R, R2
and R3, or Yi, Y2 and Y3, or Z1, Z2 and Z3

wo paepeaident | y of one another are Cl- C2oal kyl PCT/EP2004/050095
unsubstituted or substituted by one or nore hydroxy;
C2- C20al kenyl wunsubstituted or substituted by one or
nore hydroxy; C2-Coal kyl interrupted by oxygen or
sul fur; C3-G 2cycl oal kyl unsubstituted or substituted
by one or nore Cl-C2oal kyl ;
(C3-Cl2cycl oal kyl ) - C1- G oal kyl unsubstituted or
substituted by one or nore G -C2oal kyl ;
bi s[ C3- Cl2cycl oal kyl ]-Ci - G oal kyl unsubstituted or
substituted by one or nore Ci-C2oal kyl; a bicyclic or
tricyclic hydrocarbon radical wwth 5 to 20 carbon
atons unsubstituted or subst3d-tuted by one or nore
Cl- C2oal kyl ; phenyl unsubstituted or substituted by
one or norg radicals selected from Cl-C2oal kyl,
G - C2oal koRy, , Cl- C2oal kyl ani no, di (C1- C20a|ky|)an1no
hydroxy endNAitro; phenyl -d -C2oal kyl unsubstituted
or substit d by one or nore radicals selected from
Ci1- C20@Iky ngCycIoalkﬁ phenyl, Cl-C2oal koxy
and hydroxy> pigényl et henyl ®dnsubstituted or
substltuZed byNone or nore Cl-C2oal kyl ;
blphen&( (iCl- Qfoglkyl) unsubstituted or substituted by
one or nore Cl-C2oal kyl; naphthyl unsubstituted or
subst iyhsttied by one or nore Cl-C2oal kyl ;

napht wlazg;hca%l«kax&vswnﬁtﬂ?%l %&qdempofgmﬁ&ﬂe.ta%t ed by
one orC1_ & 5:'&%% Jﬁé(s ltuted bQ ”ﬂa &S hy|

g:gs l(J:gS I n%JLstlthe or fulbs |%(In|e(? byforeyor moreehy?roxy,gﬁ[ ﬁr yI a 5-

to 6- ﬁé éﬁ"ﬁ’ ?ET”@’radlcal unsubstltuted or
subst i% 812“(3,‘?5"3!93/”%"(‘?8“”81’ orfehptited oy aney GRP Ryff=dly
CL- C20Brfuirisieats b ol betitutecn usitivietiy Of9Bmas Crifptie
hal 0gewsiCs-Breydotliil-{ ShealBbanbubkiiptel eristibstitfe@ihy- o} @ abR G4Omelkvi t h
t he prawiejcir tidyait hyarbcalberasiical @ithes tofo cérlve atpresdinsoialitged@l, R2
and R3ubstfitedYilone ¥dnoRiGlcHBy; OF Z1, Z2 and Z3 is
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;



branched C3-C2oal kyl unsubstituted or substituted by
one or nore hydroxy; WO 2004/072168 PCT/ EP2004/ 050095
WwO0 304@2216R0al kyl i nterrupted by oxygen or sul f BET/EP2004/050095
C3-Cl2cycl oal kyl unsubstituted or substituted by one
or nore Cl-C2oal kyl; (C3-Cl2cycl oal kyl)-C1-d oal kyl
unsubstituted or substituted by one or nore
Cl- C2oal kyl; a bicyclic or tricyclic hydrocarbon
radical wwth 5 to 20 carbon atons unsubstituted or
substituted by one or nore Cl-C2oal kyl; phenyl
unsubstituted or substituted by one or nore radicals
sel ected from Cl- C2oal kyl, Cl1-C2oal koxy,
Cl- C2oal kyl am no, di (Cl-C2oal kyl)am no, hydroxy and
nitro; phenyl-Cl- C2oal kyl unsubstituted or
substituted by one or nore ré&dicals selected from
Cl- C2oal kyl , C3-Cl2cycl oal kyl, phenyl, Cl-C2oal koxy

and h%gg nmmﬁbQQo gn4gﬂm(10alkyl) unsubstltuted or
substif

nap ht h ‘f)nSlfbf(tltu ed orgl.%stgute?%% on% or awre ché(ﬁlhy Gtitut e d by
one o r( Wy@lowl %é:@%llrywﬁiubsm&tiad or T”Pﬁt'%‘ﬁby eff or rgﬂre C1-Calkyl;

kyl ) sidbjpyeiecniiagsipyrrrapion radjspl wisy5d 39 Grion sy rsutsiitiiey
enbodiseistitteddy one prancjsiCeSeriit; | nventi on at | east one of

t he r atléng atsgbsiRigd offbstitviel bRGe orawore YélicalsyéRlecterd BlomYG-Cadhiiyl, Z1,
Z2 anc,-L3alkosy, ClopanpehindldiC3e.eR)ahitoyHydrox@sind nitro;

C3- Cl7maralonaltaiy Linstbeisa Stshdstidicay @6 orSidia Saliitdissbi@dd fayh one
or More.q l%@%&a&m phe%ﬁ GQELiDY ada@yaRmpar ti cul ar

pr ef erJ ﬁ awyi stlfa ed <Er gﬁstn&[eg Flgor hg}é/&r&o!ilz: at | east

f ad ;T‘F d Y3,
0?6 o ﬁ }%%uns&stﬂeu or%&qgt@uée%& a:r%re ol ﬂ‘pl es of

0

Cl- C26§F¢Vﬁhg1 'QﬁWanhed C3- C20al kyl , unsubstituted
or substituted by one or nore hydroxy, e.g. 1, 2 or 3
hydro%VPmﬁﬁ@aé@ﬁvﬂ?m%¢EWH§V??%TﬁW€WHWIethyI, n-butyl,
2-  metsigdsionopipk radicels fre Rippd Bravfry Yz andYe Pz Brgds's pent yl |

1- met hoydnihed GsiCxali@k: eret hyl but yl , 3- et hyl but yl

1, 1- dicret.dyydapy apybktiuted eratdattltea by br mok rtoalmit yI et hyl ,
hexyl, 1-nethyl pentyl, heptyl, isoheptyl, 1-

et hyl heX¥dng tod pSichit bisSirta ¥hbodirkenit @PMsEHdhhtion OCL Y,

nonyl , o aeaiporaga%la ,ad,&@ana% . By A, bRk RGNT Y1
undecxmmdw% Q% pentadecyl heptadecyl
hydr oxynet d 1- hydroxyethyl Branched C3-

Cl oal kyl is partlcularly preferred. One of the

preferred neanln%s of the radicals Rl, R2 an
Examples of C4-Cxalkyl, e.g. branched Cs-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).



or Y1, Y2 and Y3, or Z1, Z2 and Z3 is branched

C3-C oal kyl with a quaternary C atomin position 1,
wo poopariisgul ar - C( CH3) 2- H or - C( CH3) 2- ( C1- C7al kpd¢i/EPANH/050095

2004/ 072168 PCT/ EP2004/ 050095 -4 Exanpl es of

C2- C2oal kenyl unsubstituted or substituted by one or

nore hydroxy, e.g. 1, 2 or 3 hydroxy, are 9-decenyl,

8- hept adecenyl and 11 -hydroxy- 8- hept adecenyl .

Exanpl es of C2-C2oal kyl interrupted by oxygen are

t - but oxynet hyl, t-butoxyethyl, t-butoxypropyl and

t - but oxybutyl . Exanpl es of C2-C20al kyl interrupted by

sul fur are (H3C) 3C- S-CH2-, (H3C) 3C S-C2H4-,

(H3C) 3C-S-C3H6- and (H3C) 3C-S- CAHB8-. Exanpl es of

C3-Cl2cycl oal kyl unsubstituted or substituted by one

or nore Cl-C2oal kyl; e.g. 1,-4-2, 3 or 4 Cl-C4al kyl,

are cyclopropyl 3- nethylcyclopropyl

gy §| g E%am of @'@}a? l C%Sﬁst?&e? QIQXASE eld%y gﬁ% 8‘9“1% X)Idroxy, eg.1,20r3
2 et M%% o BRI et Y P RO ot

4- et hyl cycl ohexyl, 4-tert- butylcyclohex and

cyc | o ﬁéemp&% of C@@Iﬂb:pt@gjpt@f by oxygen are t-butoxymethyl, t-butoxyethyl,

( C3- CIoéyprropdidnk {rujoxy3tvd. C10al kyl unsubstituted or
substituted by one or nore Cl- Coal kyl, e.g. 1, 2 or
3 Cl- Ghaxlplydr c-@aiey! BiyrleRen buyile Bie {HIG)C;S-CHz-, (HiC)sC-S-CaHa,

2- cyclyappas-yietdayihicyc-eyal.ohexyl met hyl ,
2-cycohexyl et hyl , 3-cycl ohexyl propyl,

4- Cyde!J‘% Ea 1¥ clo Qn&é itut FQM |th¥cley QQ%MJM)C!TENM e'g

le
E)rigggst I | are cy%ogroy f i:neq C! co r%)2 Zgaqe%ar#e\/hblcyclopropyl

Cl- 2 C?é okwl cycl&oe yl, Cfloh%)ﬂ fnetéy et lcyclo xy 3-

di cyclEHEgIREY HRthYIoKEE Yt @%b‘ﬁ’mﬁhe@i’w&yﬂ "Ep%r
tricyclic hydrocarbon radical with 5 to 20 carbon

at ons Exampisend §-Feticald)Er-Craalih artsibitiitied dr skbptituad &Y Qve ormee 6+
Cl- C2cahbikyy b.g. 12.003 CiLsalkd, a@reyc®pe@Yime@dh-kygiboentyetng, CH2 CHZ
CHZ CHiiohexyimdthyiCllycoaexgethyl-d-cycldbbhdiprep§d, 4oyditBex@d®i aHE CH2 WO
2004/ Qe 8onBEieRi?2004/ 050095 -5- CH3

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

- A B



CHzZ CHz . CHzZ CHzZ Exanpl es of phenyl unsubstituted or
substituted by one or nore radicals, e.g. 1, 2 or 3
wo aoiozd1ss sel ected from Cl- C2oal kyl, Cl1- Cpal KBRE/EP2004/050095
Cl- C2oal kyl am no, di (Cl-C2oal kyl)am no, hydroxy and
nitro, preferably Cl-C4al kyl, Cl1-C4al koxy,
Cl- Aal kyl am no, di (Cl-C4al kyl)am no, hydroxy and
nitro, are phenyl, 3-nmethyl phenyl, 3-nethoxyphenyl,
4- et hyl phenyl, 4- ethyl phenyl, 4-propyl phenyl,
4-i sopropyl phenyl, 4-tert-butyi phenyl,
4-i sopropoxyphenyl, 2, 3-di net hoxyphenyl ,
2-ni trophenyl, 3-nmethyl-6-nitrophenyl,
4- di met hyl am nophenyl, 2, 3- di net hyl phenyl,
2, 6-di net hyi phenyl , 2, 4-di net hyl phenyl
3, 4-di net hyl phenyl , 3, 5-di ngt-hyl phenyl ,
3,5-di-tert-butyi phenyl, 2,4,6-trinethylphenyl and
3,5-di -terg;butyl -4- hydroxyphenyl Exanpl es of
phenyl - Cl-cfoalkyl unsubstituted or substituted by one
or nore cals, e.g. 1, 2 or 3 radicals, selected
from CI- C2pal Ry C3- Cl2cyci oal kyl , phenyl,
3 and hydr oxy, preferably Cl-C4al kyl,
C3- C6e 8l , phenyl, Cl1-C4al koxy and hydroxy, are
benzyl, Ma-e clohexylbenzyl di phenyl net hyl ,
1- phenylethyl a hydroxybenzyl 2- phenylethyl 2-

phenyi phenyl pr

T s D ot S teg By o e Rt

) et hyl=des, SRR IR RGN S Mooor
subst i 'weieeand Bo. ppferatlyCr Rk CCRlogiGayiaming, dC-Calkyl)amingy

3 CL- Gdsbkgrid nitrg, are phegy3-mestvinbeg Bewdyraaniimpihvichan, 4x anpl e
of bi phreiphehy, -GloyBlena HeyopyimersiL et iubinteetid-smrosmipbdniit ut ed
by one,xfimetitgmedd]2- (@ @hyk §-hethyl-enit@phedyl, 4-@mefyiardnophenyl, 2,3-

Cl- CAadinkeinliphetys 2, ehdiktitipbimy b mahdngbhenyrs a0 Hheadi, Napht hyl
unsu bsatd-dirﬁ&h@ﬁ]el@f 3 §&l|-t3§-t§dt)xph§nﬁ ] 4*é¥rm%ﬁ;ﬁ’plh£h§4 abRI58i-tert-butyl-4-

C1- @q,?é&%/hen , or Cl- C4al kyl, are

1- naphth ahd 2- napht hyl . WO 2004/ 072168

Eg{.l ESP gngpéé gfgl%g)?g -Cot 6 u%%(u {I@!&g %r su%gtituggg)r%eh more radlcca% egI 1kyl
Cl- CZO?&r?(V‘FlcaIS saec dfroP C1 Ezoq{hy % CI%PWY' C1 gzi,agoxy and

1- napHy#Y-RiseRSN Cﬂ&ﬁﬂﬁ' S FesspriyAners Frifrelkonnpnd Bxpr Aoy
napht hrexsaireyibepty. disnsnimsthy. i -ateastbthgro-nsdrxgeizyl 2tredyidiyl. dbne or

nor e Ghenggramul kphbnylprénylg3-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.



1, 2 or 3 C1-C4al kyl, is 1-naphthoxynethyl. An
exanpl es of bi phenylenyl, flourenyl or anthryl is

wQ@20iphan/| enyl , 9-flourenyl, 1-flourenyl or PCT/EP2004/050095

9-anthryl, respectively. Exanples of a 5- to

6- menbered heterocyclic radical unsubstituted or
substituted by one or nore Cl-C2oal kyl, e.g. 1, 2 or
3 Cl-C4al kyl, are 3-pyridinyl, 4-pyridinyl,

2- hydr oxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl,
2-furyl, 3-furyl and 1-nethyl-2-pyrryl. Exanples of a
Cl- C2ohydr ocar bon radi cal containing one or nore

hal ogen, e.g. 1, 2, 3, 4, 5, or 6 -F, -C or -J, are
1- br ono- 2- et hyl propyl, dichl oronet hyl,

pent af | uoroet hyl, 3,5- bis[trifluoronethyl]phenyl,
2,3,5,6-tetrafluoro-p-tolyl,-&, 3-di chl orophenyl,

3, 4-di chl orophenyl and

\2(24a2| %[els gf La%%ﬁypg%t Qy %QJ%’MXJ or squﬁfuﬁg rlx?eI ogmo%s& Cgoalkyl
| ndepeeredgheqﬁyrw'*vbﬁ@ St e Ry,

unsubstituted or substituted by 1, 2 or 3 hydroxy,
C2- C2(alexeeplg df naphiaartysthy! tngybaiipted pr saqgbyaqciy are FaoBfCGealp egy
3 hydrioxy 3 C+-GyiCk Gedrithykymetint.er r upt ed by oxygen;

C3- Coeycl oal kyl unsubstituted or substituted 1, 2, 3
or 4 Gheffhabdoyiphenyibrigiotetgscdn@silidoyblphentichyl, Ghi@uadn y iiourenyl or
unsubsddmit €fecey.sUbstituted by 1, 2 or 3 Cl-C4al kyl;
bi s[ C3- Cﬁcycloalﬁyl] Cl A oal kyl unsubstituted or

su bStcéUt %'s_lo é'_% rrclﬁgrb &&éic k%%l}f}lt%é?/ or s%ut%onguz
PCT/ EFZOUTAF oo 270 B o
uns ubstI ARG NS Pt BBy py’?" or 3r ad| cal s
sel ected from Cl- C4al kyl, C1-C4al koxy,
C1- CAaixhgrlea iz foSxhtiracatn ediesd Je3Aining AeromoregleRen R et 4 S
ni t r o; or pifeApt ~Gle-1@rogak-kythylorend ditiprometin, esdtatyproatip:t- i t ut ed
by 1, tBt@toradethyiitheryal 55 GiettaRoib @iyl 2.dniedphéddied ddjchiorophenyl

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- C6eycl oal kyl , phenyl, Cl-C4al koxy and hydr oxy;
phenyl et henyl unsubstituted or substituted by 1, 2 or
WwW@201/0868 kyl ;  bi phenyl - (Cl1- d oal kyl ) unsubst PCT/ERZNOO050095
substituted by 1, 2 or 3 Cl-C4al kyl; naphthyl
unsubstituted or substituted by 1, 2 or 3 Cl-C4al kyl;
napht hyl - C1- C oal kyl unsubstituted or substituted by
1, 2 or 3 Cl-C4al kyl; naphthoxymethyl unsubstituted
or substituted by 1, 2 or 3 Cl-C4al kyl; biphenyl enyl,
flourenyl, anthryl; 3-pyridinyl, 4-pyridinyl,
2- hydroxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl,
2-furyl, 3-furyl, 1- nethyl-2-pyrryl;
1- br ono- 2- et hyl propyl, dichl oronet hyl,
pent af | uoroet hyl, 3,5-bis[trifluoronethyl]phenyl,
2,3,5,6-tetrafluoro-p-tolyl,-72, 3-di chi or ophenyl
3, 4-di chi orophenyl or 2,4- bis[trifluoronethyl] p
henyl . R1,, and R3, or Y1, Y2 and Y3, or Z1, Z2 and
Z3 independéntly of one another are in particular
br anched it Qd oal kyl ; C3-C oal kyl interrupted by
C3 Cﬁcycloalkyl unsubstituted or substituted
[A°ET-caal kyl
. Kyl ) - C1- Cl oaIkyI unsubstituted or
substltu edDby 1, 2 or 3 Cl-C4al kyl; CHzZ CHZ CHZ CHz

PCT) ECE%aavsu%&'ﬁ%g%@WgﬁfO“" U,

unsubstPeliP% - GrEuBY £{Cr te merogAnptos  ¢1. Caal kyl ;
pheny [Phey-Cefep4y! KRprpsiiad a'k%‘is‘i't‘tteiﬁtbéﬂ 2y f@%ﬁ'ﬂ%@&ﬁ-ﬁ?%& ,
2 or Ffadicdl ereryetcediey afdhy¥aCl - C4al kyl

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~ dlchlorophenyl or24-
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;

B &



and Cl- C4al koxy; biphenyl-(G -G oal kyl);
napht hyl -G - oal kyl ; or tri(C, -C4al kyl )silyl

wQ@ @)0403ak8 kyl ). Exanpl es of conpounds of the POT/RP1084/050095
(1) are: 1,3,5-tris[cydohexyl carbonyl am no] benzene,

1,3,5-tris[2,2-dinethyl propi onyl am no] benzene,
1,3,5-tr|s[4-nethylbenzoylanino]benzene,
1,3,5-tris[3,4-di met hyl benzoyl am no] benzene,
1,3,5-tris[3,5-di met hyl benzoyl am no] benzene,
1,3,5-tris[cycl opent anecar bonyl am no] benzene,
1, 3,5-tris[1-adamant anecar bonyl am no] benzene,
1,3,5-tris[2-nethyl propi onyl am no] benzene,
1,3,5-tris[3, 3-di met hyl but yryl am no] benzene,
1,3,5-tris[2-ethyl butyryl am no] benzene,
1,3,5-tris[2,2-dinethyl but yryd-am no] benzene,
1,3,5-tris[2-cycl ohexyl -acetyl am no] benzene,
1,3,5-tris[3-cycl ohexyl - propi onyl am no] benzene,
1,3,5-tris[4&-cycl ohexyl -butyryl am no] benzene,

1, 3,5-tris] -cyclohexyl val er oyl am no] benzene,
1-isob h i no- 3, 5- bi s[ pi val oyl am no] benzene,
2, 2-di Ut Tyl a ni no- 3, 5- bi s pi val oyl ani noj
benzeng di met hyl

but yryl am 3, 5- bis[pivaloylanino]benzene
AL in,.%r%bb amant su,h.lutecj%l, o velg.%b/' an nobenzz;f
TR LIV E R TR

1, 3- bﬁ@f%éﬁ%ﬁ@yrylan1no] 5- (3, 3-di net hyl - butyryl)an1no
benzeﬁﬁ$amﬂhﬁﬁﬂwrs[2,2-dinethyl but yryl ami
noj - 5-merihaiCeglativionobenzene,

i(C1-Caalkyl)silyl(C+-Caalkyl).

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 but yryl am no] - 5-i sobut yryl am noben
zene,
wa @472, 2- di met hyl but yryl am no] - 5- ( 3, 3- di neP¢ERP2DY050095
yl)-am nobenzene,
1, 3- bi s[ 3, 3-di net hyl but yryl am no] - 5- pi val oyl am no- benz
ene, 1, 3-bis[3,3-dinethyl butyrylam
noj - 5-i sobutyryl -amino benzene,
3- bi s[ 3, 3-di net hyl but yryl am no) - 5- (2, 2-di net hyl - buty
ryl am no) am nobenzene, and
1,3,5-tris[3-(trinmethylsilyl)propionylam no] benzene.
Furt her exanpl es of conpounds of the formula (1) are:
1,3,5-tris[2,2-dinethylval eroyl am no] benzene,
,5-tris[3,3-d inethyl val er oyl am no] benzene,
5-tris[ 2, 4-di net hyl val er @l am no] benzene,
5-tris[4, 4-di methyl val eroyl am no] benzene,
) O tI?vrmms 45 nIQEt h %@ld ym@ﬁ}aﬁg blgl%gr%ene
, 5-tr benzene,
5- 1t3 £ %‘m@ '?/mé']° Wi y}i'"rﬁ"?]o Benzene,
5-%% ‘1‘3? SABAPHYY 'VHP]e‘:\’ RRST“HEN Z ene,
5- %%ﬁ'SEFﬂ'mE‘h@”tBY'Q"@P}% f'ﬁ%y'b%?@'mbﬂ‘ﬁ%ﬁecar bonyl am
e niZebisB,3-dimgthyButGyianirokT rivglekapianitepdeeec et y| am no] benzene,
5- t3rhisE[33imetyyibhigrpenioyd-isopiynpantaleham no] benzene,
5-
5-
e
e
5-
5-
5-
5-

o -
o~

1 A biis B 3 AmBBMIOIGHIMiInoRE(E,b- Vil Ayl @) land@ @ Bébenzene, and
{35 @b 4rntersiliplosonaiipane- | - car bonyl am no]
ne, 1,3,5-tris[2-(t-butoxy)-acetylam

- Ooo-
O N~

%%le mpl sof ompounds of the formyla (1) ar
ti{étrls a-dl thEz/uI ro%( no] eE%PI ony? ar no] benzene,

YIS t - DUT OX r‘yl am i no] benzene,

1tary*"és 57 “B‘U’?'%’S;yg 'i’eézr%eyl ani no] benzene,

LSRR Zoayils BEdbe5My | ami no] benzene,

5- ‘t3r%f%6[42-d\'1”é‘f‘WFfWE‘l"€i?ﬁ‘7ﬁﬁﬁane 1 -carbo nyl ami no]
enes S-uisfngthBualeylagirgbaeenadamant ane- 1 - car bonyl am
b erBzaisE;methylbutyrylaminolbenzene,

, 5-t3dusphieparipfanthola@ehy/| am no] benzene,

, 5- 19 dum[s2ehppbbiwtimBsehy/ | am no] benzene,

1,3,5-ris[2,2,3,3-tetramethyl-cyclopropanecarbonylamino]benzene,

N

o M * -
WW—S WWWWW ST WWW—wwWwwwwwww

RPRSORRRPRRPRRISIORRPRRIRPRRRRERRERRRER

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,



1,3,5-tris[3-nethyl phenyl -acetyl am no] benzene,

1,3,5-tris[ (3, 4-di net hoxyphenyl)-acetylam no]
whemaprass WO 2004/ 072168 PCT/ EP2004/ 050095 - 1BCT/EP2004/050095

1,3,5-tris[(3-trimethylsilyl-propionyl am no] benzene,

and

1,3,5-tris[(4-trinmethylsilyl-butyrylam no] benzene.

Exanpl es of conmpounds of the formula (I1) are:

N-t-butyl -3, 5-bis-(3-nmethyl butyryl am no) - benzam de,

N-t-butyl -3, 5-bis-(pival 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

ide, N (t-octyl)-3,5-bis-(iso

but yryl am no) - benzam de,

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

3-di met hyl - cycl ohexyl )-3,5-b

i s-(pivalg J.@‘T”%til?lé?@u:r S?:ﬂﬁa@nm ﬁ&zene, and

2!— t- t[\)ﬁg%li"_‘ ‘{'tHTﬂ am%ggengeﬁler)ecar bonyl am no) - benzam d

but yl) - 3, 5- bi s- (3- net hyl but yryl am no) - benzami de,

N-(3-nmethyl butyl)-3,5-b is-(pival oyl am no)-be nza

m de, Ex@(pp(egofmg'[pmqs of the formula (I) are:

but y| )NDpg-35bis-B(mbthyimtylpsrhipebehamds/ | am no) - benza m i de,

N- ( 3- netblspuis-yplviioy@mimn-teniasidé,cy cl opent anecar bonyl a

m no) 'l‘bl&w&?i-@,@i:id@ivaloylamino)—be_nzamide, _

N- (3- r$<t1 B dphrad R RSy BhRiEsanecar bonyl am no) - b

enzam -@octyl -3,5-bis-(isabutyrylamino)-benzamide, .

N oyl ORI LS b bRy but Y7 Y1 ari no) - be

N- cy I BREHTS- s A0 Gy RRPLERIZANS®: henzani de,

N- cycl|bPede 1b‘-s'§¥°5’9_°r3‘?§-°3(b&'-‘yf?§'t"ﬁ‘ ?"Zam'd‘?’

pent arbsmapioHy) 3 s matviEyviamino)-benzamide,

N- cy c | "o@enthyouty 33 SPistipivgloyamipeltbgpemiteanecar bonyl am no) - benz

am de,N-(3NetowbatyBiFenistdrhettBipdntalnyigmifateotaoldex anecar bo

ny| an N@ ety pas-tibdsyclopbhtpycarb@fenng)-vedatidseb | s- ( 3- met hyl

but yr W-@ ety ssbadytidekanecdbomitming ekitlice 3, 5-b i s- (p

i val oW-@mpaﬁ/)-&mg-ﬁahgﬁyrylamino)-benzamide, ]

N- CVE'@J}&%XJ%T.%m’%:(&h%ﬂ&?ﬁb)%@&ﬁ%&?e ntanoyl am i

n0) - BORa e

y -r\P—c qop%n&rl-

J5PBenz

5
nyl am n G

iSiykbs

-tgs_-(%T%ﬂlyl %ntancrylamino -benzamide, b
-bis-(cyclope angcgrb%agmtgoebrészgr%ge 0
5P ’
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 ohexanecar bonyl am no} be
nzam de,
woRiogomiepyl - 3, 5- bi s- (pi val oyl am no) - benzanm dePCT/EP2004/050095
N-i sopropyl - 3, 5-bi s- (i sobutyryl am no) - benzam de,
N-t-butyl -3, 5-bis-(2,2-di et hyl butyryl am no) - benzam de
and N-t-octyl-3,5-bis-(2,2-di nethyl
but yryl am no) - benzam de. Exanpl es of compounds of the
formula (111) are: WD 2004/072168 PCT/ EP2004/ 050095
-11 5-pival oyl am no-i sophthalic acid
N, N -di -t-butyl diam de, 5-pival oyl am no-isophthalic
acid N[N -di-t-octyl di am de,
5- (2, 2-di met hyl butyryl am no)-i sophthalic acid
, N -di -t-butyl di am de,
(2, 2-di net hyl butyryl am no)4i-sophthalic acid
-di -t-octyl di am de,

?})Nrm?la mci_]lyop%ragpamd IQ% -di t%&ﬁyﬁ-n%gl ic acid

N

5-

N

5-

N,

5- ( pi VAISYPERTHE t“a|‘°§8?;'ﬁ&“ﬁ foridagide.y
N (ﬁ(z % r&qtrk)jl I“B?) gmhﬁﬁlc acid N,N'-di-t-butyldiamide,
5- (cytﬁ(bb@ﬁﬂ“a'ﬁé'e’&l“lﬁ@ﬁyﬂhﬁﬁﬁ’ FYNN-dHeshdAEeS ¢ aci d
N

5-

N

5-

N

5-

N

Z%‘Z Z

, N - dtE-ostiyloaindaminbisogithilid ecid N,N'-di-cyclohexyldiamide,
( cy cHphaeyaring asolrtraly bad N, Moieyciosayidmiial | ¢ aci d
, N - @-(cyﬂéb@rltéﬂ&ﬁrlﬁc}hblﬂwh:r@)ﬁoﬂlﬁlahc acid N,N'-di-cyclohexyldiamide,
( cy & @R&alBRARRARRG R B AANN-& QJeblcRRlaiEe, aCi d
, N - l%'(&,lép%ntﬁ@a@% 1&fdo |Q>la%%la}(¢f{l @’rﬂs%ethylcyclohewl)dlamlde
( Cyc'qj LZ': pe%él“t%F leg) -is hQQ 1':&99? Iﬂ@tl'l)’lcgcloﬁ&{lI)Gamlde
I h

( CCY.C qu%caYbongamlno 150 g’lfacam hO)blsf SOpht hali c

i d N"ﬁf“y' ‘f'°§ )E'Qm'FFe"E"H | cycl ohexyl di ani de, and

((2- SRR PEIREan R ORI ATH WS Pis- Psopht hal i c

i d Nmehyggilegexpigiamigiet hy| cycl ohexyl ) di ani de. Accor di ng
o a further preferred enbodinent Rl, R2 and R3, or
Y1, Y2 and Y3, or Z1, Z2 and Z3 are independently of
one aneth@g to  fuRfet diafdred diyddimeat RITRE Ay R BP¥skand Ys, or Z;, Z; and Z,
1- met hyd ifas Rty ofb@lahorut I, 1- met hyl but yl ,

2- met hyddbidl, 2-menyipRBA, IﬂMLtQ:HIoW fert. Qut;l’l-%t%hth)élnmhﬁ&w 3-

1- et hyl BOORY Y 1.ah yﬁm&ww y a;yht\é butymé&ay Q&roaw 3 3-
gigryl Ce}{\CI qg)pr ¥ ,3,3- etr rﬁe Ic! ro y cy Iopen c% entﬂ:ﬁgtq Ipylh
cycl ol "tyfete ¥°'8*r$§§° : %Eﬂq@( 2 peElpog %’"r Rciho -
4- tertmeﬁ"ﬂfyﬁ?hé’ymeg‘ﬂexyl (4 met hyI cycl ohexyl ) et hyl ,

) 5

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.

Z
cg

5-
ac
5-
ac
t



CHI CHz CHzZ CHZ CH, CH CHZ a-cycl ohexyl benzyl ,
3-net hyl benzyl, 3, 4-di net hoxybenzyl, 4-bi phenyl nethyl,
wQ@20maptishyl met hyl, mtolyl, mnethoxyphenyl, pet/aP3004/050095

4- et hyl phenyl , 4-isopropyl phenyl, 4-tert-
2, 3-di net hyl phenyl , 2, 6-di et hyl phenyl,
2, 4-di et hyl phenyl , 3, 4-di net hyl phenyl
3, 5-di et hyl phenyl, 3,5-di-tert-butyl phenyl,
2,4,6-trinmethyi phenyl or 3,5-di-tert-butyl-4-
hydr oxyphenyl . WO 2004/ 072168 PCT/ EP2004/ 050095
The radicals Rl, R2 and R3, or Y1, Y2 and Y3,
Z2 and Z3 are preferably identical.
preferred enbodi nents of the present

but yl phenyl ,

-12
or Z1,
Particularly

i nvention are

listed below A conposition wherein Rl, R2 and R3, or
Y1, Y2 and Y3, or Z1, Z2 and1Z3 independently of one
anot her are branched C3-d oal kyl; or C3-Cscycl oal kyl
unsubstitute r ubsty tuted by 1._ 2 b i

&1 ottt e S SR P o gy,
Y1, Y2 and Y3, or Z1, Z2 and Z3 independently of one

anot hePtiledy pPrsfeasderrogments ofthegagssrd rventongred¥iib8er t i on

wher ei n R conRositigfrherRBR:. RyrandyRs, opi¥2 319 Ys. @5+, Zpnd Z independently
I ndepende ntohe/angfier @et@ancrahC:tdnalkyl; eriCeCsysiogtkyl oytistituted or

sec- but yl subktiiet byoiud, ybr4a cleamst hyl butyl , 1- nmet hyl pentyl,
1- et hyl.p@RépbsitonlwhdreiflR M laRYR: RF QDY hnd Y, or Z:, Z, and Z; independently
2, 2-di net Iayokepa[‘naﬂyére brz;'nchld gsi-(ﬂ;gr(yhyl but yl , 1, 1-

di met hyi_h l-eth 0 o L RROR) S
]_I_ met hz:.e?ﬁé{rﬁbﬁm" v%%reuykpﬁzap ,or\;l? arQingﬂ Q&é})e\% tly of

. 1- et - 2-"pr ope -
Y i ot st R P Koo,
Conposi {1 GERRHE AFEpIonG A2 Snetiemry 3 gyt ddint | of
one anot hé&fretahah Syplpapy 1-propyiuyp I-pefiipihenyi Tapethvimiopanyt 1-
1, 1- di met mghybe-bytepyl. cyciopeptyldi ciioheryt pr opyl
2, 2- di met ybnposipnywhereib Bf dr Z, 20¢2; jntiepenggniyl ome arotizdr are isopropyl,
cycl ohexy lsgc-bidynatbliy,| 101\6@deByv@Opy.l 1,2-dimethylpropyl, 2,2-dimethylpropyl, tert-
2, 3- di met Ry, eyteperth &¥dbhaxyl, eme GG inEENE daleliydycidbéxyt, 1-
1- adamant Yeohexingi@NRAsiatdion wherein the radi cal's R1,
R2 and RS’A r%os t?m WhXI%in {%‘deﬁé 1 eran%%,’ or%,ng %q’aé% ,zzaah?za
tert-butyl. Pr Ierred exanpl es” of conpounds of the

formul a ( Py 5re"

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

CH HC /CH3
HC % H
3N CI:H ('IH
2
O /g\ M
o*™N 4 o~
H /©\ /H /Cj\
He, N ) i “E/H CH
)
U\ C C CH H,C s P
JCH ™o 0" 7Ngg ° >cH—H2c/c*o 0% ~cHz—ch
HC ~CH, H,C \CH



HC,CHCH3 HBGC-THCH3 CC H, O.C NH OC NH HEN \ |
NHH HHCI I NNCH 3 \CHCEOOC, CHCH3
wOoB@waH1b#C- CEO O CH -CH 3 H3C -CH3 H3C \ CH3PGNDEP2004/050095
2004/ 072168 PCT/ EP2004/ 050095 -13- CH3 CH2 C(CH3)3
CHCH3 OCNH OG-1-; NHN: I NCHH , NNCH I
H3CH2CHC COOC CHCH2 CH3 (H3C)3C C 0 OUNC(CH )s

3 CHBCH3 CH3 CH2 C (CH33 H3C-C-CH3 CH2 O NCH
OC.NHor H -1l Il HB: 1 ) HH H CHIN N CH3 N

"&N H3C-H2C-CG~C-00CdCCH CH3 (H3C) 3C H2C7C~0
O:~~CHZ C(CH3)3 CH3 CH3

-13 -
it
H.
? 2 C(CH;),
GH-CH, |
C H
OI/C\N/H O// \N/
H\N/@N/H H\N/@N/H
bo b ¢ ¢
HC-HC—HE™ S0 07 GH—CH—CH, MO o 07 Ngau
3/3
CH, CH,
i
(I;H2 (|:(CH3)3
HC~C~CH, CHa
O//C\N/H O/,C\N/H
T or
H H
N N/ H /©\ A
GH | & §Hs I )
~ N
HC-H,C—C~ o 0% “C—CH;~CH Cxo AN
: * (!3H (!.:H ’ ’ (H:;C):;C—Hzc/ ~o o7 CHz~C(CH,),
3 3

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

0N

.C
HOC" N0 07N

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 conpound of the
formula (1) is C(CH3)3 O NCH H\N\ I NH 1| 1

W@ B@NAT6EL\ C O C \ C(CH3) 3 The comnpositi ons accRCTERZH0L/a50095
the present invention have for exanple excellent
crystal lizabil ity, high transmttance, high clarity,
| ow haze and / or inproved thermal stability, A
preferred conposition of the present invention is
characterized by a haze value which is smaller than
62 % the haze val ue being neasured at a plate of 1.0
- 1.2 nmmthickness, in particular 1.1 - 1.2 mm
t hi ckness. WD 2004/ 072168 PCT/ EP2004/ 050095 -14 The
haze is determ ned according to ASTM D 1003. Haze is
defined as that percentage transmtted |ight which in
passi ng through a speci nen ({Jfate) deviates fromthe
incident beam by nore than 2.5 on the average.
d arity i s eval uated in t he angle range smal | er than

F2J| gn e_ gpa&? f tgerep‘ngr{%ij ?cho? éng to?«?%e[ eD t an def' ned aél thaé percentage
scr at cREgMHedig) Wiih PSR °”9‘é‘i‘ﬁﬂe°r"te" @ﬁ*ﬁ% dFV‘aE?é frg ednogint
di st i nReem bymoms thamd 5 grinccRseragh: Flapraip £RlEdied & the ande SREFTEFIET 3R
whi ch 3.5 Tedragcinet sl havedubbigntizlly tiene-paraliffl suflacsdresP dust arqape,
part i Cddla@ies, andtblemSids, 4 itisisall bepieedf @istinagickernafvodeang pesticles. on
which is characterized by a haze of 2 to 40 % in
parti CAr'(Loﬁﬁosiﬁm twRichiexnMactedizSd I:QE hazb 1B fol82 ¥, it gatieN=E5t 50 %, is
Exanpl £g..0f haze are 2 to 55 % 2 to 50 % 2 to 45 %
2to 40 % 2 to 35 96 2 to 30 % 2 to
25% 21 P20 21 A% 21 L0201 035 BLOB0N,ALRARNSL 040% S
to 10 ¥ YE 55 % 7 to 50 % 7 to 45 % 7 to
40% 7t 035% 7t 030% 7t 025% 7t 020% 7t 015% 7t 010%
10t 0555GMPees picias are 840 59 Bi23U 9%, 219 61 ‘b AGAP %130e B3k Ge 30 %. 2t
10t 0308%%. 1 0LOR.3%6 15%02 to 20BA PS5 105 te &9 %4 8 TS %j iie 4944 ¥ o 83fb-ar
10 t o 5k9300%. 610 24 B, 1t@2040)5 415 Tsaaol%e Bto O %,17 Iwes0 Syib ¥t ¥
pol ymeso %, ¢© BB TeIdD %) th 2586, & to 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 o 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:



1. Polyners of nonool efins and diolefins, for exanple
pol ypropyl ene, polyi sobutyl ene, po- I|ybut-1-ene,
w@oeigaoR16et hyl pent - 1- ene, pol yvi nyl cycl ohexanePCT/EP2004/050095
pol yi soprene or pol ybutadi ene, as well as polyners of
cycl ool efins, for instance of cycl opentene or
nor bor nene, polyethylene (which optionally can be
crosslinked), for exanple high density polyethyl ene
(HDPE), high density and high nol ecul ar wei ght
pol yet hyl ene (HDPE-HW\, high density and ul trahigh
nol ecul ar wei ght pol yet hyl ene (HDPE- UHMA , nedi um
density pol yethyl ene (MDPE), |ow density polyethylene
(LDPE), linear |ow density polyethyl ene (LLDPE)
(VLDPE) and (ULDPE). Polyolefins, i.e. the polyners
of nonool efins exenplified i-n54¢ he precedi ng paragraph,
prefe- rably polyethylene and pol ypropyl ene, can be
prepared by different, and especially by the
foll owi n VO 2004/0 2168 P P2004/ 050095
05 ) PRSI RO AR R BT
pressure and at el evated tenperature). b) catalytlc
pol ymer bs atafalyis peiwriergtionusing p gpfalys thatnefaly FBIRIFFRIG 4 "R &N s
one or nor eetd bfanure Yl Vb, YibtopYill & fhe Bariesigablel Wisse muts usyAiyhaysy
VI of theneBendreattneneligit aypicdlin ogies. hatidealaBohdgesadsiers. dtav.e
one or NI gnidek) ARyisPAMRNyls ia@tAIN Shyis that PibyC lelinyr 10 | @& Bdinated. These
hal i des, afGORRLE Snay 88 tBhSiee WM QF Fred 0P BlbRESs, tyBikatYdnS,
al kenyl S a%/ Qi m Flégurﬁ crﬁcjﬂﬁt tltmallpc%loﬁdetamﬁﬁa or smoSH oxide. These

far ggo;‘ ((j)lr nmagr ?tsl maége soluble or mslfilub% u!TBe po y%?rls eggm Tne éaal%ts

X
R b RO
al umi na or YEPYTEE/ R e hvireR meal allyHalides mgtal aliybedes 8’ metal
sol ubl e or @eseasi Betelnbeinnelensep of gravre EalRiapir e e Rt o%he
cat al yst s TatlarThérstivaigre tiay motiisrrecategientdy ith fugtiqgester, ether, amine
pol ymer i satristyretrer grdupsr THeeercatalyst systais@resisuaiyyeniirg Phikins gStandard
typi cal |y oeiha@dnaadiegyl (attranakpuhyndr mat@gene etiagle st datplysts
hal i des, nek&l al kyl oxides or nmetal al kyl oxanes,
said nmetals being elenents of groups la, Ila and/or
Il a O; M%S E ﬁlg b%lerg menTa':QJ lﬁder Th&' eﬁ&%lb Mﬁtt:r@sr o‘ﬁpo@ﬁ'ypylgﬁ with
modi f i e ISO% rl-]e\r4ee %ole%%}/l%e Wi pul (Itl%ll(allieh( exgrﬁ;;leelgPlHD%E hﬁrLDPE’;}%cpe
or si |38 % ens are
usual | PHEP ﬁergﬁ‘?efgfp%y ye@? gme ‘beL %’ [ﬁ%’ﬁdl ana,
Ziegler (-Natta), TNZ (DuPont) netal | ocene or single
site catCapoymersol morsaefins ang diolgfyis i) pasl ol ol olep YRy FRspemers,
ment i deressmpin @ylend/yropylfng rcorslagmp linear wxdetpierelyeiifyiene (LLDPE) and
pol y prroyydsaimeofwith fpw 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



pol yi sobutyl ene, pol ypropyl ene with polyethylene (for

exanpl e PP/ HDPE, PP/ LDPE) and m xtures of different
wo yes7168 pol yet hyl ene (for exanpl e LDPE/ HDPE) PCBEP2004/050095

Copol ynmers of nonool efins and diolefins with each

other or with other vinyl nmononers, for exanple

et hyl ene/ propyl ene copol yners, |inear |ow density

pol yet hyl ene (LLDPE) and m xtures thereof with | ow

density pol yethyl ene (LDPE), propyl ene/but-1-ene

copol ynmers, propyl ene/isobutyl ene copol yners,

et hyl ene/ but - 1- ene copol yners, ethyl ene/ hexene copo-
- lymers, ethyl ene/ net hyl pent ene copol yners,

et hyl ene/ hept ene copol yners, ethyl ene/ oct ene

copol yners, ethyl ene/vinyl cycl ohexane copol yners,

et hyl ene/ cycl ool efi n copol ynegés (e.g.

et hyl ene/ nor bornene |i ke COC), ethylene/1-olefins

COpOl ywr[Fo ?gnowh %rrﬁwtﬁ po mers[? nﬁgnernn )%bog%lrcl?ex nfp@'iaﬁﬁrobﬁznééﬂbu

propylene

copol QW% Frgpy engtc??OIYmeehse gglet y}gn vmyl afetage cg(polﬁr){er Lélgl)i’%{hqene

et hyI P aq'wwdyfa%? g’;ﬁ'ﬁt i 61 PREfRA af&*’l’fw@ 8’ Wdya'
met hac¥'§eisaren mengfiis (cgpRigTess an T“HV?%’P?@P"\)“I‘%?’I‘” Bply@Ery fogexample
copol yratgamgesor et hyl ene/ acrylic acid copol yners and
their salts (iononers) as well as terpolyners of

et hyl eneaiyibchbBonpésdp Yidr @Rehpla ITelCaA inchidBd BydSgeBhleda®difications thereof
hexadi@#) @ckifih) @yGhiaRe rpadic@ines = stthhy| i dene- nor bor nene;
and m xtures of such copolyners WO 2004/ 072168

PCT/ Epf%ggpélén%}r’sggcpc%;a)lyme'rgﬁow 1t) 4. %@ ha@@a@& Q&gostﬁalge IW.IUE Fb syndio-
p0| yn%ac? ic, lm?antlc he ||sotact| or ;'lzctlc Qtereo% ock gyme% ara I’TIE)J u%luded

pol ypropy Pen T fen l ene of
LDPE/etherne V|nyI acetate copolyners (EWM

LDPE/ €t RS- roiypetiysiyrenty P EBHYEYRRSY s ( EAA)

LLDPE/ EVA, LLDPE/ EAA and alternating or random pol yal -
kyl enddl éamitiorrmpmiynes @ie copayeis yerizad onayingl arpmatic prpremers ippiego f
W t h oiyRed; o-fahyyfiedeSsl isbrixfs ocvirginglie, esfpoiblly BiTiytb@sne, afl isomers of
Hy dr oca¥iRgmand, §8dyingrehd, Gyl SphaDli® dapmtteiSe, dnfl GihyliShthRagene, and
hydr ogQRAk @dretOthbiofAdd A SodokMr £y have GnyOsterdodadtird ihdRiiif)
and mi Wdllc!t%é? § |s<9£c]pool%wgzka)l§t¥ Lr%@gt? S@Fé%lo%lz p%l(rnQJPs are'éBUPJRBédV nmers

and copol yners have any
stereostructure includ g ndi o- tactic, jsotacti

hemi - i g o?og@merg lngvdmgffgﬁrﬁn ned %?r%nggcl n&s)e(kme 8| cv:omonomers seldc-
al so iFcTonElYene.Propyisge. yispes, Higs, acigp Myl ﬁarr%ﬂf% Went@'jy'
pol y ( cRonii 39 Yingkelfrigerns yervligglerivauesaag mogirgs S HBRS A" BRI AR
copol yirens sigerelayrdadirfer sfyreng/pthiehe fntamaiprndrsy strtepriftie migthacrylate,
i ncl udkyrge/busdispe/aiyicacrylate, Ivpieiwphisdiepe/dianethadylate] typnemaeicahhy-
Vi nyl i@l Wenescyesneadtal doyatp-midury bithigh heaestrength bf siy®@reos
of  etymbls asitalidiBNRBIymd? id? Bidinpiesd PolyRNBre, a\dlert)pblynkdt §? Bredtyibne/pro-
Vi nyl pﬂla‘g}aﬁe@%rﬁ)ﬂ/ﬁeﬂ &8 qloéﬂo&%’ym@sﬂ&f Q&:@&%ﬂ&,as @@r@he/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).



m xtures thereof. Honopol ynmers and copol yners may have
any stereostructure including syndiotactic,

w0 s@uaciibe, hem -isotactic or atactic. StereobPODEP2004/050095
pol yners are al so included. 6a. Copolyners including
af orenmenti oned vinyl aromatic nononers and conopnomers
selec- ted fromethylene, propylene, dienes, nitriles,
acids, naleic 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 nethacryl ate,
styrene/ but adi ene/ al kyl acryl ate,
styrene/ but adi ene/ al kyl nethacryl ate, styrene/nmaleic
anhy- dride, styrene/acrylonitt+il e/ nmethyl acryl ate;
m xtures of high inpact strength of styrene copo-
| ymers and anot her polyner for exanple a
pol yacrylate, a r an et
pyl enéfd F‘@F?%e"?t"edra&&agﬂ?ﬁ&mer aq’iré]’eﬁ? S’CWFEQS'EQA)? e Iym‘ps fpertioned
st yr el@e&§3¢h as styrene/ but adi ene/ sty- rene,
styrene/i soprene/ styrene,
st yr ertehesplimyers@nisbipivingrs resy bdvs eny pterpastrugipre including syndiotactic, isotac-
st yr enieheiisythcirvedticopareoblboR priyimsrt yre dsvenclu®d). Hydr ogenat ed
aromatic polynmers derived from hydrogenation of
POl Y NBA SordkBBYoly RUREH vinyH EHeHEic BondmerLNELR IsGrbdedor b-REthyldGHemROor
p0| yCX&Jm‘BQ ‘2&5&! %E %DQLU%Q Qne(sP Qh@n pQ\fb@tQ@Jn@erJ}W or polybutadlene acry-
2)8/ r olqonltneco o@m ﬁ S rene an% azpry t( !‘ngtﬁ}?%yl EZ?ergl?lrﬁJ;ettg(geng gtgrenteo
PCT) BTt GaE oo on peyijegiter Sarg ans fe apnyrice on
pol eré’P'%b”TG%‘?"F PRGN PTG arERER 2PV e gfme B Prpfolybutadiene;
ment i GHEE ang Adeinidee, PPlybulagiseg SareynRd Sloaary e i SelRraiess tay
have anlybuidicap;estysster ang evianitiernn| ethgdpnaigroryipredietst tefedyimers: styrene
i SOt aend 4eiyionitridi@pblyalkg adnéetst prooliky! abtiect/lates, shBheaneayloigikon
pol y mekgiateutdiene S@olyniees| ddcleiths mktureStherbdf with @ Odpyiyiefs Sista@ifunder
Vi Nyl 6 koPdXEh dielneRBBIGHEE R SurSslkhidn BSABS] NWHSEABR oNES olymers.
net hyl styrene, for exanple styrene on pol ybut adi ene,
styr ene IQgeP Q(JHMlR}TH ;%9&1&5!"&0%)6&)%“&0&&% chlorinated rubbers, chlonnated
p0| ybu ngl romura%d gogol%er of ﬁsgl)u Ier]e ls%pren Wr[lb%ér) ﬁ*oﬁrraggl séh@

0

acrylonl

st yr erfdomagg Py
pol ybUPEYi%8hEPONEes Spegaly ﬁﬂy"i‘?ﬁl % °9%{H1‘1W\‘“P d | gypounds, for
pol ybueratie @pbeiny! ehiefide cplrinvidenp Glogds RopyiYduckraPovigpre fluoride,
anhy dras ¢ell ag coppienieesi thefegfesuch ms Yyl aplbrige/virtlidengeshlorides yiny eiariste/gmydl
mal ei racete covinvjpieleyiuitealy erte coblymesne and al kyl
acrylates or nethacrylates on pol ybut adi ene; styrene
and add YoigHbrd defivb oMy, sahRNilR 0 8P LRIRIKAVERE tHdie& BRh as polyacry-

t er POl YIBRS pon REMHARE; ro@mghyaragtwc?agst biyhRiaPidesiRd yoa,!aéa,)ekl
acr V! &SmOl ke Al oYNACT Yl at es, styrene and

acrylonit

lﬁnet ?,omlymers f &8\&]%1? ﬁn c% rin tﬁd Jﬂ\?le etplch?orohydrm ;

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.



acryl at e/ but adi ene copol yners, as well as m xtures
thereof with the copolyners listed under 6), for
wex@apraet he copol ymer m xtures known as ABS, RMBBEPABAS0095
or AES polyners. 8. Hal ogen-containing polynmers such
as pol ychl oroprene, chlorinated rubbers, chlorinated
and brom nated copol yner of isobutyl ene-isoprene
(hal obutyl rubber), chlorinated or sulfo- chlorinated
pol yet hyl ene, copol yners of ethylene and chl ori nat ed
et hyl ene, epichl orohydrin honpo- and copol yners,
especi ally pol yners of hal ogen-contai ni ng vi nyl
compounds, for exanple polyvinyl chloride,
pol yvi nyl i dene chl ori de, polyvinyl fluoride,
pol yvi nyl i dene fluoride, as well as copolyners
t hereof such as vinyl chlori-d&/ vinylidene chloride,
vinyl chloride/vinyl acetate or vinylidene
chl oride/vinyl acetate copolyners 9. Polyners derived
fr on1(x 3- unsat ur at ed %. s and der| vat f§ p
such a¢ %"8’ §89ype fromypnguraled 49T 37 T??é&r i oF S
e o LA aoiygmvaﬁ%ffate payy
pol yacheyPaim payvipy ingleate, polyyipyutyralnistialyl ipipiaigiof plvay (mplemine; as
acryl atetas tikcopBuoers Wihviefne meyfionediel) poyPoner s nent i oned
under 9) with each other or with other unsatu- rated
nonomeRs Honfo&ifym@rx alA2bplyrafsl of dyEie btherd shid/as fntybiey@heiy&ls, polyethy-
copol yigre bxe, p@ﬁo}f}léﬁ@&x‘dé ér h%(’)lﬁr‘ek;mlere@ GlinbisgiicByl etheRPOl yer s,
acrylonitriIe/alkoxyalkyl acrylate or

acr yl Oﬁ' tPr l{/alc %1( %ugy és phI%xyn'gﬁyle‘%g r% tyJ;@ Eo%o&&eti@@geg WhICh contain

i
i b A AP B s

deri ved™ftorthsat ur at ed al cohol s and ani nes or the
acyl derivatives or ace- tals thereof, for exanple

pol yvi ¥y Polvaheawsepxidesrof sufteryand raitiaes:of gelyPherylegaaiRg with styrene
St ear aplemergyopolygnideyl  benzoat e, pol yvi nyl nal eate,

pol yvi nyl butyral, polyallyl phthalate or polyallyl

mel am 13e Polagethatde bidrived Srorh Ry@itokyl-tErBaadd)HdRdtiBrs ol dated loefolybusdi-
ment i GREGhIH odd haAd MM Bliphalider aldMRIR RENiNERESEs GNeh RN weey S
of cth%&mghg@&s such as pol yal kyl ene gl ycol s,

pol yethy- | ene oxide, polypropylene oxi de or

(I;g |p§ lazgf Igﬂ yam t cli]eg g% coapolyaml%g d%rlvezgfro %lla d es ar%td!?:aego%lc a%lgs and/or from

pol y o IRERYVE RS Ll o %96%?”%? e Ry Pa RS Gbateg

c o notekdTide 55618 S8t SAR- OBt PIVEBYS t IVATHE BTGRP ides

pol yurssrthanes, m-glerey|dames MBS, 299, PRGIKRSHEiRAEnE™

oXi deshemmethyiemddfainideand isophttialippriatd terenbthalif aqsiaing i ehwitheshas ela-

OXi deSstonetal msdifgt @r@ampl 0diyAVRY-Emattylhgzaheihgiere theghthalamide 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.



15. Pol yuret hanes derived from hydroxyl -term nat ed
pol yet hers, polyesters or pol ybutadi- enes on the one
whaovd/oza168 al | phati c or aromati c pol yi socyanat eBCDEP100€050095
other, as well as precursors thereof. 16. Pol yam des
and copol yam des derived from di am nes and
di carboxylic acids and/or from am nocarboxylic acids
or the corresponding | actanms, for exanple polyani de 4,
pol yam de 6, polyam de 6/6, 6/10, 6/9,
6/ 12,4/ 6,12/ 12, polyam de 11, polyam de 12, aromatic
pol yam des starting from m xyl ene di am ne and adi pi c
aci d; polyam des prepared from hexanethyl enedi am ne
and i sophthalic or/and terephthalic acid and with or
wi thout an ela- stonmer as nodifier, for exanple
poly-2,4,4,-trinmethyl hexanethgt ene terepht hal am de or
pol y- m phenyl ene i sopht hal am de; and al so bl ock
copol ynmers of the aforenentioned polyanides wth
e e
e.g. W thh%ﬂgﬂéﬁf%@ﬂ%ﬁiéﬁ@fﬁ@%Pﬂ'vetbv&rvalaaﬂiﬁihteeh@b‘qw‘ PP or
pol yt ebalaeneolviiydiswibyioloydoyrxese teregiihalfie| folyaiglens FpRFGFFRIESN) Gpd
copol ymwtydtesbenroaidst ds @l apblodh cdpeNBivbrasters BSed fgpmdhydoast-peipteke s
c ondenspsheaithd 4%y p@lle OGO sBifiad git{ el deibpatksambsie syst ens) .
17. Pol yureas, polyimdes, polyam de-ini des,
pol yet Repdyindsates ALY RSE84tomdS, pol yhydantoins and
pol ybenzi m dazol es. WD 2004/ 072168 PCT/ EP2004/ 050095
-19 18, Efyké(o%sst ers derived fromdi carboxylic acids and
di ol s ‘and/°or from hydroxycarboxylic acids or the
correspondi ng | actones, for exanpl e polyethyl ene
t er epht'hEIE LTS EP&F%?J{WFS@H@%“@'PE%HQB&t hal at e,
pol y- 1, 4-di met hyl ol cycl ohexane terepht hal at e,
poI y al qu p@ﬁ‘@qu{agjmeﬁgpr'agd@or(\ pmde%:ﬁépe one hand and phenols, ureas and
pol yhymchiagioyh@rieetitregnd, fish asehdnol/ipanaldehgekesis pred/fyrentidphyde re-
est er ssind eddimeleaindisroaehyaedxy| -t er m nated pol yet hers;
and al so polyesters nodified with pol ycarbonates or
MBS. 18. phr] ¥eah-bonalkaseshfd pol yester carbonates. 20.
Pol yket ones. 21. Pol ysul fones, pol yether sul fones and

p0| yet .erU é%ﬁagy So‘%/bst ?esinSQeR/é§JrJ ;?oﬁes%%' of %Fa@d gr%ruks\é@gted
from a i d%ﬁ%l & Olﬂ\ tl edri(c? r‘ceohol? aéﬂ vinar%gwﬁbngsna% lchoSinnHrr;geag%ts%qéj
mel am Hae s T RA ST RERY s%uc\,’lh S ’
phenol 7% BPHETautrd &oqrgdens Lo 84 FSPHYt dehyde re- sins
and nel am ne/ f or mal dehyde resins.

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.



23. Drying and non-drying al kyd resins. 24.
Unsat ur at ed pol yester resins derived from copol yesters
w@boogaraisat ed and unsaturated di carboxylic acPOBFERZIDF050095

pol yhydri c al cohol s and vi nyl conpounds as
crosslinking agents, and al so hal ogen-cont ai ni ng
nodi fi cations thereof of low flammability. 25.
Crosslinkable acrylic resins derived from substituted
acryl ates, for exanple epoxy acry- |ates, urethane
acryl ates or polyester acrylates. 26. Al kyd resins,
pol yester resins and acrylate resins crosslinked with
nmel am ne resins, urea resins, isocyanates,

i socyanur ates, polyisocyanates or epoxy resins. 27.
Crosslinked epoxy resins derived fromaliphatic,

cycl oali phatic, heterocyclic2or aromatic gl ycidyl
compounds, e.g. products of diglycidyl et hers of

bi's phezlgoéellulose acg tes Spuhase proplonate%m ceﬁiulos %%teg &Qr%%l;uhu&% gtgers

with cus rrdes or am nes,
with oFGF ‘t‘%%ﬁ"”‘“ﬁ@&‘é? '8§ f&i’"é?'? ‘“‘*WS"VZ 4/ 072168

PCT/ EP2004/ 050095 -20 28. Cel |l ul ose acet at es,

cel | ul?3s &lepss opihe AlareraastioagscPoikedry @Pgews)hiat Srepedd/EPBY: Rope
cel | ulaokieERAVMheTABS, BYREFYAQBVGRBShEYC/NAS| PERRSs EBTPASS.\RIASAas
r osi nPcamBll, PVGRE, GEC/acyates, VREBtheRbpladit @RBLS PGherhdpiastic PUR,
af or ermWaaaE opdlsyg NEroaHIKS) @by 68 G6J copdlydibrs,cHORITPE,EPAPP,
PP/ EPDMrrE®eYrcaissaiiRRdd. or  ABS, PVC EVA, PVC ABS,
PVC/ MBS, PC/ ABS, PBTP/ ABS, PC/ ASA, PC/ PBT, PVC CPE,

E\ng agh (gng dl pP %e \E 1l b}g E Ugﬂg ngtgl{ozen(?ga J?La@élt ic

R | JHEIR Sahplpses o "ﬁnﬁs"b"“ﬁ/&/“ﬁ e e
PBT/ PE*P?‘*‘E? PreRAct PN AR IS sSSP B e

net al | ocene- pol yet hyl ene and any

met al | e eomeaueds piaeyostulaiia iee (1) ere reteydselt asgpling pesps Bhe and
et hy| enmparatiored grbsitks gnd improvaffetgl stgtiiltyef watet qotherseot eivenhizesedr e

al so syétdved to apply the present invention and to
illustrate the technical benefits. The conpounds of
the f eraérlrle@syr(ﬂle}lo polQr‘rel's)(ooQﬁonénl; () dre Rle@unbiddtht dbeve ivssatosl as
gelling agents in the preparation of gel sticks and

I mpr ovl%rh&ﬂ?prgg‘njed &Ln@p‘%g !)f |thta ¥ ntﬂitrc mtngrareg ﬁg&fy&%@brﬁ)pgﬂley ent

based ste Pre
( 22I’6Tp rand¥r1t1 co;ogin/\fr alterna ||rg or ste% (fntgcp capos/m?rcolo& gﬁ r I§rta gllerrgi o

3. PaPYIWYfg hﬁW@F”?WEWpewgﬁples of the synt hetic

pol ymer are a pol ypropyl ene honmopol ynme
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)



random copol yner, alternating or segnmented copol yner,
bl ock copol yner or a blend of pol ypropylene with
wapailoexiesynt hetic pol ymer. A pol ypropyl ene hop@paP3mn®050095
as component a) is further preferred. Polypropyl ene
honopol yner al so covers | ong chain branched
pol ypropyl ene. Pol ypropyl ene, can be prepared by
different, for instance by the follow ng, nethods:
Catal ytic polynerization using a catalyst that
normal |y contains one or nore than one netal of
groups | Vb, Vb, VIb or VIIl of the Periodic Table.
These netal s usually have one or nore than one
l'igand, typically oxides, halides, alcoholates,
esters, ethers, amnes, alkyls, alkenyls and/or aryls
that nay be either it- or 6--ebordi nated. These neta
conpl exes nay be in the free formor fixed on

substr cally cli e,
(e SRR BB M AR e BB AOE ) S
chl or Ipa englf meﬂlgn ali]e cgtfly csrhbe &Xﬁd 6% he Ives n he é){) gTensa%)n or
may bduraes|agitaies w bp H%eﬁlt’(ﬁ’lﬁf"é mptp| ke Mt BY"W‘?% ﬂeg'a"f | Bpfdes,
medi urfieteaiel ogdes gl mpiet alvipxanes. 5ad TRiAsPeipALloMAT R EPUR'S IR Adehe
pol y el of gk PeriadioTable.fThe adivators ey peyeadifid conyepnipntly avith faribief ester,

t ypi cadilery anied @l silyd btkey la®ypsTinb@| cathiyst systehassare nagélia fterngel [Pyillips,
hal i desandardi@it idiand Zydr (-RathleE (DiPoiE héthliodahekdy kieaeialysts
sai d nedsl s being el enents of groups la, Ila and/or
Ilia of the Periodic Table. The activators may be

nodi fi ed conveniently wth further ester, ether,
g:ne n ES er:or'tf o)é further ;agelgﬁtgefn]%udo iment o;l‘: eprse§eatcma\‘/£ @cayﬁom o§e§tsag|%£r5
71 ogl dPFOeRs FREpT copRne. MY ?fseg?%@feif"f’%s"” Gy
Site CAANYgtesr MepesapnomerySlesied rmhaEpuRLoRsising plgiviens, CrCar
pr ef erecsfn, dmsrdheraptvindgcloh¢rene fi-Egatigrdiepe, Gelmeycippkandiene and

C O O Nveabrnegg derigtives; theptotk! pipeuaipitropyir@e #nd thel oMo G] byingeto %.
alternating or segnented copol yner or bl ock copol ymer
cont ai FaiyfHepyleHa BopBifmeF Al Bov&rOBMYIRIBIafch&IbipehyRde dofodiert he
group consisting of ethylene, C4-C20- a-olefin,

vi nyl ﬁééiﬁ%&é D, @a@f%&‘eh%m%%@mnﬂ h&a@alh@whene

C5-Cl2 10 onen? 1 eceenr(le1 -un ecen Q-god€ﬁ%ne F tnl decene 1Yuzxat;e\o/ages 1- the

t ot al ropylene
100 9% °°2H861"Y SPEHTF &HE EBHS FVW@? also covers | ong chaln
branched pol ypropyl ene copol yner. Exanpl es of

Sui t abfxamneg of@ahie (GTedikantignes pre hexadippg aatestadiepe.pent ene,

1- hexene, 1-heptene, 1- octene, 1-nonene, 1-decene, :

1- undeset@s of buitdhixobr-Caneqalkdnditres aragiepetdiene kydvaxai@eczene,

1- octgfresrm. 1-ei cosene and 4-net hyl - 1- pent ene.

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 C4-C20al kandi enes are hexadi ene
and oct adi ene. Exanpl es of suitable
w@2e0@h2ayg | oal kandi enes are cycl opent adi ene,  PCT/EP2004/050095
cycl ohexadi ene and cycl ooct adi ene. Exanpl es of
sui t abl e norbornene derivatives are
5-et hyl i dene- 2- norbornene (ENB), dicycl opentadi ene
(DCP) and rnet hyl ene- donet hyl ene- hexahydr onapht hal i ne
(MEN). A propyl ene/ et hyl ene copol ynmer 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 conmononmer is a C9-C20a-ol efin
such as e.g. 1-nonene, 1- decene, 1-undecene,
1-dodecene, 1l-tetradecene, YX2hexadecene, 1-ocradecene
or 1- eicosene; C9- C20a|kandiene

C9- d acycl oal kandi r nor h
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pr opy | centains prefpraliiyymreithapdenokss, fin phrtinglan®d 8 make or 98 tog9 mol %, of
CA- Ceaqrop¥ie@é.i N such as e.g. 1-butene, 1- pentene,

1- hexene, 1-heptene, 1-octene or4-nethyl-I-pentene;
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ARG tes ABE i el
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copol yhyher examplesyh forpiprsa) ge PFB?YBW%WE"G oy reret hyl ene and
a di erreprgarebutagienc hesiaw eprleneiticogieih eopemeratelipaymers efipropylene

et hyl iviestiglenondodianesues as hqaudepy ligt@énladieleef dthwidenepatioyeer s
wher e prdpgend/t-adnrobdlymes wiei e alb®ich getdra®t & bify; addygbpylene/carbon

propyl fR&lksabdipss. monoxi de copol yners. O her exanpl es
of conponent a) are bl ends of poI ypropyl ene with
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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.



Conmponent b) is preferably 0.0001 to 5 % for exanple

0.001 to 5 % 0.001 to 2 % 0.005to | % 0.0l to 1l %
w@eo0d/oaicg o 0.05 % relative to the wei ght of BOIYpPI0e#050095

a), of one or nore conpounds of the formula (1), (I1)

or (Ill')y. Afurther preferred enbodi nent of the

present invention relates to a conposition containing

as additional conponent c-1) e.g. 0.001 to 5 %

preferably 0.01 to 5 % relative to the weight of

conmponent 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-bi s(benzylidene)sorbitol, comrercially

avai l able as Irgaclear D (RF; MIlad 3905 (RTM and

Gel AII D (RTM.

1,3:2 s(.4- ne Ildene)sorbltol conmercial ly

avai | aEbT é" Sf e"“°"%{"” eat"B%A’ M | | ad 3940 (RTM,

NC- 6 (M’?’%"lﬁ“’("ﬁ%@ﬁ‘ K 8’%"‘"@'& "MD (RT
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avai | abmgaaasso Memi NE-MMitsRTv)RRde Al MD)RMINOIC] eat | ng agent s
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2,2" - Vet ien bi s-(4,6-di-tert-butyl phenyl) phosphat e,

conmer CI a eka .St a d

Adeka “St” a “‘%{hy}f’waene)s@%mﬁm erc'?"’( aﬁ'% atgagalgﬁ(t}é &\E;Lg@é upon

salts of carboxylic acid, for exanple sodi um benzoate.

2) Nocd WserrpeeiisereLsrRlsar IO REr BERye

al um rruB® iMpitirienseis(hed;di-teriputylphepiphipashatel Q@ineitiafy available as Adeka

hydr oxy s {1 1RMeand Adbla Sigh YA RIMat e] , commercial ly

avai | abl e as Sandostab 4030 (RTM. 5) Nucleating

agent s3) hasgith d4@BbasBdlpbSsalor arb&ifacidf i@ BReEE doti@h benadd. et | C

acid, for exanple Pi necrystal KM 1300 (RTM.

P necry §&c|@£tm k800 (o5 Tthory G A rox.aswsrle%as ng Egem s,
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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;



7) Di-sodiumsalt of cis-endo-bicyclo(2.2.1)heptane
2,3-dicarboxylic acid (= Chem cal Abstracts Registry
WOe00483U8¥0- 33-2), comercially avail abl e as H@EEEPIHONS0095
HPN- 68 (RTM. Anot her enbodi nent of the present
invention relates to a conposition containing a) a
crystallizable synthetic polyner and b) a nucl eating
agent, in particular a haze reducing agent; WO
2004/ 072168 PCT/ EP2004/ 050095 -24 characterized in
that conponent b) is able to provide the conposition
wWth 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 % preferabl-g40.0025 to 0.15 % or
0. 005 to 0. 10 %or 0.0075 to O. 05 % or 0.01 to 0.02

% r eI
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provi dr g ted.e2ynehtse o the peidhtaieemponeot 3)Hhegrignal rere vevk ef¢hewhi ch
I S SNebth@éitiob i &b havale obtaln@l vitiat@sing@brapenclie} angmemseedar ed at
a pl at gt or1.849mminkkndssim t hi ckness; which conpri ses
incorporating into the synthetic polynmer one or nore
conpounds of the forrrul a (1) (1) or (I11) as defined

above. A A@\Orternbeor;ilmg ens% ‘nv gtton t b %etp d %?f&/ |né J‘s‘[érﬁﬂlﬁé pgﬁne" S

the usetg oli]_%e "8'” 'I%hl smaller han A { eohaze value b nﬁe? red ta Flaeof

111
I(-Ier e, P-Aorm ?‘T?d”“ﬁ&%’é‘p’ %f'l"lﬁ‘é” P‘Hi"{é’ﬁ i h%“"&"éyf“lgrr?%%r as

i ndi catERFoTReIgYe! thefamala GKID g (D3 f85°%6n according to
the present invention x 100 % Haze Haze of the

COor r esApotiwd enpgdingentphipsirdserbinventiprt iftbr Hse o aeppeqyedvf thayrmula (1), (1)
Exanpl «g!) efhadd@stiaring agent for @sy@hefic pbigneB0 % 2 to 80 % 4 to
80 % 10 to 80 % 1 to 70 % 2 to 70 % 4to70% 10 to
70% ]-Het'epa Bfhaled hzzethueQIQazgn/Qm) idadkifdd &Ghdteabllowt 0 60% 1 to
50% 2to50 % 4to 50 % 10 to 50 % Ito 40 % 2
to 40 9% 4 toHagofepomperitienseyingsp thg presgnt BEniY 2100 G 30 94 4

to 30_%@mmmmwmg c,omgo$lt|ohﬁlthpllt®h191habfb)y 5to 30
22 o rggnﬁptle'sgflﬂle%nrom,érmt%gr?fy?tzto'so% 4tc';§)z°o 10tb 80 %, 1%704 b &R /20

41070 %, 10 to 70 %, 1 to 60 %, 2 to 60 %, 4 to 60 %, 10 to 60 %, 1 to 50 %, 210 50 %, 4 to
50 %, 10 to 50 %, 1 to 40 %, 2 to 40 %, 4 to 40 %, 10 t0 40 %, 1 to 30 %, 2 t0 30 %, 4 to 30
%, 10to 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



A further enbodi nent of the present invention rel ates
to a nethod for increasing the crystallization

wo eowperastire of a synthetic polymer, which conpCi/ERRI04/050095
incorporating into the synthetic polyner one or nore
conpounds of the formula (1), (Il) or (I1l) as defined
above. The crystallization tenperature nay be
i ncreased for exanple by nore than 3C, in particular
WD 2004/ 072168 PCT/ EP2004/ 050095 -25 nore than 5C. An
increase of the crystallization tenperature of 4 to
40C, e.g. 4 to 25Cor 4 to 20C, in particular 10 to
25C is especially preferred. Another enbodi nent of the
present invention is the use of a conmpound of the
formula (1), (Il) or (Ill) as nucleating agent for
synthetic polyners. The conpésitions of the present
i nvention nay be prepared by standard procedures, well

known % roethan gégkn |n reasec:qg\ec sta za %_gtu%ofﬁQWQEQkoQg’Cor

such as onents 1n

converfts 2(9r?a'|" p%i"%’é?o tgﬁsops f‘r%sf’gtcia' o kneadi ng t he

m xture with a single- or twin-screw extruder, or the
i ke. The conpounds of the formula (1), (Il) or (I11)
can beAngiebdenthodinenitoltee peppent itvertipnds thraiseafgomppynditheriggmula ()

t echnak @y3s nkaveatinmagen fot da@hedorpblymess, . in the formof a
powder, granules, concentrates, spray coatings or
mast er bat ches, which contain these conpounds in a

conce r‘Ithg &Fnbc!&%nQ& the Br&%nt fverddR Jn% be Jreptargd @anéérd br&:edures well
par ti CKHAV\% 0 tI;IOS%SQIIeg‘g théoaljp Xf IOl.glmll;g’ sug'll I; Jﬂ%g tlhe%rechgeg ootngcrngﬂtso r
al on g ina convFr%onal nrlxer ané) meﬂln%an(ti ,(nezi?ilng tﬁe Tl)ftur{)w'th QQ% e- t¥ tw%lé!:réwa

carrier
estabﬁwgﬂﬁﬁ”m¥@%hnologles Addi ti onal naterlals can
optional |y be added to the conpositions of the present
i nventTiheeempagndg of thedyeusrdh, f13ar (16 pAn PaYERe tarthegynthals edymardy using
adv er sy fgehedfofidtwnintie ath @qaf thedpr bf a@fvdercaragulesf conoppdrates, spray

I NV entdoagings or mEsteS@hevpihel ¢ogthisthayagpmpaask e eoneenigaliiniof fizrer s,
ant i oxdxghpaf 139 5038 i ipHi@Hre kol 18t bAgRIAT eiher il burd fétivi oGlogd with other
absor hgb&iives MabpBalyakidid @ faterals H0drding toaRk Inbwh@FdSsstablished
neutrqgg%@?é, antistatic agents, antiblocking agents,
heavy netal inactivation agents, flanme retardants,

| ubricants, peroxides, hydrotalcite foaning agent s,

el astoners, processin nal . . nucl ea

age nt gAdd'%fH?ﬂ %) cﬁlgls Ta(l &p gl ng a(éiaﬁd to 6\1e oomézo%;'zlﬁns of thefpresewbnvenpoq ina
d et ai | ReUREHBIoE batgpes g pgsey afﬁx’} SrbsneRy Fffegaﬂ e PR ar e
| i st ed™ epamajsyials may inclngerstapjizers| arﬁf)glants 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



WD 2004/ 072168 PCT/ EP2004/ 050095 -26 1.1. Al kyl ated
nmonophenol s, for exanple
WQ@2@4a07216%r t - but yl - 4- met hyl phenol , 2-t ert - but yPEHEB20d4/650095
nmet hyl phenol, 2,6-di-tert-butyl-4-ethyl phenol,
2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tert-bu-
tyl - 4-isobutyl phenol ,
2, 6-di cycl opentyl - 4- net hyl phenol
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2, 6-di oct adecyl - 4- net hyl phenol ,
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ranched in the side chains, for exanple
- di - nonyl - 4- et hyl phenol ,
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zyl ) - 4- nonyl phenol ],
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WO p0o4472468 net hy- | e nebis(2,6-d i-tert-butyl pkenaPlop4/050095

4,4 -met hyl enebi s(6-tert-butyl -2-nethyl phenol),
1,1-bis(5-tert WO 2004/072168 PCT/ EP2004/ 050095 -27
but yl - 4- hydr oxy- 2- net hyl phenyl ) but ane,
2,6-bis(3-tert-butyl-5-nethyl-2-hydroxybenzyl) - 4-

met hyl phenol ,

1,1,3-tris(5-tert-butyl -4-hydroxy-2-net hyl phenyl ) but an
e, 1,1-bis(5-tert-butyl-

hydr oxy- 2- met hyl phenyl ) - 3- n- dodecyl ner capt obut ane,

et hyl ene glycol bis[3,3-bis(3 -tert-

butyl - 4' - hydr oxyphenyl ) butyrat e],

bi s(3-tert-butyl -4-hydroxy-52fret hyl - phenyl ) di cycl opent
a- diene,

bi s[ 2- wlert b tyl - sfnber
t-but y ﬁﬁj G2 Y %ﬁMﬁi i % rrM§EM¥%Q§Ré¥£% Snd
1,1- bln&th I@engl a, ﬁEIf% xesxme enYl l,ban? 1 blS(5 tert-butyl-4-

2, 2- blhé"(‘@’ Bredyipieps: "ﬂ?j‘F“yV'l'“ef&aPH "oxi} - 9k )"B%B%{% fert

2, 2- bibsyidvdrasyrenibiiwaiel 4 - Hg@esupybt %?Wmﬂw S Yidicyplopenigro g
ecyl n@pwpbrqmgﬂt@ﬂggl -2-hydroxy-5'-methylbenzyl)-6-tert-butyl-4-methylphenyl]terephtha-
1, 1, 5,1, t Bt4iad Sdimaghyit-hipdndxyphend)olianelr @R-yis(25-diet-hyrti-hhvdoyphppe
Nt ane.nyijbropane, 0- ,2,2Ns-(5ascbuP-4b@itzypimeB@NPEHICEB decfiarcagobatinel €
3iﬁ,3Hn§bm&ﬁ&k@mﬁﬁ&&m%w@¥kmﬁméhm&hhydrOXydi- benzyl

et her

oct ade.cfyb g Jﬂygaéww%m%mq' HELL B8R aMLIRREARE LaRALALE,

gr |5 dl%!l} r<-‘1:the|y [o] tac%%M h¥drcrx¥ré5 dlmetriylbenéyln}erc%ptoacetate tridecyl-4-hydroxy-

tri S( 33 5§| ta’f bu{ylg?r%/ylnﬁﬁf ceﬁ:te @83 %2:%?—4 %%dmﬁ{lbenéyl)anbne g 2(4

t er t - BEtbyY R asipngoegz RN 'Taﬁﬁ@nzﬁ’/' TP TSR h
al at e,betsysyfige, BOO&V'Bﬁé'ﬁ‘t’LWﬁWm&bﬂWWawme
benzyl ) sul fi de,

i sooctnsl HRirdpvbelizvidted rristolmtitsyor ékapeddiagieyeaehzyd(@Gfed-taptyavet
ate. lurdByberdy)alsionity, b ainayb@togaietilybradregs-métdyibereyaniphte  di-
di oct ad@eyrhercaniodtydb,Skisa - Bit-biltyBd-fyarbieldyimAokis:  bis4-(1,1,3,3-te-

dr oxy h@m&%‘mﬁﬂﬁk%ﬂ@& 93(3 5-di-tert- butyl-4 ~hydroxybenzyl)malonate.
di - oct adecyl tert-butyl-4-hydroxy-5-nmet hyl benzyl)

mal onaItQ Aronqalatlc hvdrovaenzvl como_oumd.s ; ple 1,3,56- tns(3 5-di-tert- blljtyl-4 -hydro:

b e e Mg

but yl )t éﬁ?‘? RS0, Bﬂ'éec*% ‘égaYdmf“fé?‘fy')‘B‘EfP&/l 4- hydr oxybenzy
| )mal onate. 1.9. Aromatic hydroxybenzyl conpounds, for
exanp| 110.1Tri@in& campduads Jor Gxariple P.&-pig(ackylmergdpto (A ghiegRyy-4-hydroxy-
benzy | aniiid)-1,5Briztind, Me2-bryyimomapoaiteis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri-
1, 4- bi fie3 , Boctflinerdaprs-,6-Bagd 3/dited-blaydiiyasyiderngyl,3 5-tdzigs, 3,48-ttset
rame- @ hyhRBRE-EMRroxyphenoxy)-1,2,3-triazine,  1,3,5-tris(3,5-di-tert-butyl-4-hydroxyben-
2,4, 6- Iﬁéo&grﬁpaé 5 tt‘;s@[tért bth-t3¥l'd' o Me@%ﬁé%%&g&ﬁ‘amms
1.10. g?;eﬁ' 4 9;9:'31} A1) 1f3%rtna§.%%a”p|3‘§ tris(3,5-di-tert-bu -4 hydroxy-

2 4- bi %1 OCt n)ré‘?n?xahygro 9 az(ne T, éjé tnslis% d‘fcycBh&Q(—Ji hyﬁro £ym§$,y

an|H

2-oct y¥ ?Eapto 4, 6- bls(3 5-di -tert-butyl -4-hydroxyani
lino)-1,3,5-tri- azine,
2-octylnercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphe
noxy)-1,3,5-triazine, 2,4,6-tris-

(3,5-di-tert-butyl -4-hydroxyphenoxy)-1, 2, 3-tri azi ne,
1,3,5-tris(3,5-di-tert-butyl -4-hydroxyben-

zyl )i socyanur at e,
1,3,5-tris(4-tert-butyl -3-hydroxy-2, 6-di net hyl benzyl )i
socyanurate, 2,4,6-tris-



(3,5-di-tert-butyl -4-hydroxyphenyl ethyl)-1,3,5-triazin
e, 1,3,5-tris(3,5-di-tert-butyl -4-hydroxy-
w@b@aptasopi onyl ) - hexahydro-1, 3, 5-tri azi ne, PCT/EP2004/050095
1,3,5-tris(3,5-dicycl ohexyl -4-hydr oxybenzyl )i so-
cyanurate. WD 2004/ 072168 PCT/ EP2004/ 050095 -28 1.11
Benzvl phosphonates, for exanple
di met hyl -2, 5-di -tert-butyl - 4- hydr oxybenzyl phospho-
nat e,
di ethyl - 3,5-di -tert-butyl -4-hydroxybenzyl phosphonat e,
di oct adecyl 3,5-di -tert-butyl -4-hy-
dr oxybenzyl phosphonat e,
di oct adecyl -5-tert-butyl -4-hydroxy- 3-net hyl benzyl phosp
honate, the calciumsalt of the nonoethyl ester of
3,5-di-tert-butyl -4-hydroxybenzyl phosphoni ¢ aci d.
1.12. Acyl am nophenol s, for exanple
4- hydrqz‘(yg a%grhgﬁnghalnéhgse r exa %%M §% qerrt% 1-4- lh)gSXy eQn%pr(chphgI
5-3 135 ngg,tdéa 3 ]dl tert%ut}/-df hydrrﬁ))ééfzy%ﬁ onﬁae é/ ade)cy%asrdlgtert anM%y
3-(3, 5’f°mbenfyé’F‘t59'B“ Sy | -RIHGHF I HHER ?%W‘%eﬁ%“%?"ate
wi t h fissgdumsalt obtbq wgp&ylleger 0f§|5€6ﬁfdl|ug|'4 -h ogyberwlppcﬁ;phomc acid
met hanol , ethanol, n-octanol, i-octanol, octadecano
1, 6- he&amexﬁmbmﬂ.s.ger emm@ﬁ@ﬂirmla,ura@tdhwhmmysg#ww octyl N-
1, 2- propanetiydd-rydbedpenbydmagl ycol , thi odi et hyl ene
gl ycol, diethy- |ene glycol, triethylene glycol,
pent aelr1¥tF_I;]tE|Js I)IQ’J (3, 5.6 Ee'rt%lgt\h-y %B%y@ﬁﬂﬂ%%ﬁ@&ﬁm“&@toe olyhydric
N, N - b‘cghgl Bé wth T(anol r¢]a¥||an)olor¥ ?Oc:ta ol Ad H)P'?E M&Edl

3-1 r 02 a r?gnanef;iﬂaghylene glyéol, tig propane XI neope%yl glycol t dleI'hylene glycoy |e91y
ylerne eryhritgl, is 0 iSO,
fr aﬂgd Hc?%%yiﬁg)gztg%e%§%ﬁ§cﬂ? ;%hlagennglcﬁllggagr\Fygzgj?ﬁ %'r:%t:c:gg; oc
0- ( 5- trespane, Biydgpkymgthyh{-phoepia .03 -tipgablaxgleiB AEPAERS pr opi oni ¢
acid with nono- or poly- hydric alcohols, e.g. with
net hanak.,Esed beaye-ert-buli-06 e 0 lmethiiph@g@ oabi@lc acio Sithades anoly-,
1, 6- h%@%i\ds eQ;J with ne@anBI0daRe dodnel, -8diiy | cRBRcaldl, Y 6 Bdxanedi-
1, 2- pr p@@%‘aﬂe@él 'ethﬂgmg@ It ‘y i pr&!aﬁé@:&l neopBrWl QQJJI Qﬁld&%%%@glycol,
gl yCOldteth¥l%L & c@iyt :e%l@ne% ﬁ, PQJntae&tﬁn'to In Jdn@ﬂ&hy%o)fy%m-ate N,N'bis-

Kler’\];: agl r o n‘hde nol %Xa e EQ Ctyth aexanettiloq trimethyl-

3. thi ABEHTEdE é*aw%fhv'f e 20 g

ol pr Oﬁé%'é hydroxy-5- methylphenyl)proplonyloxy} -1,1-dimethylethyi]-2,4,8, 10 tetraoxasplro[s 5]-

4- hydﬂ@%?ﬁ%thyl 1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] oc

tane; 3, bIS[2 {3 (3 ter(

but y| -14s.legieke o0 fhihé pirieiR proxininio A vaix yidno-lor delyehidite t

hyl et hybibrs, %,g4w.18 matﬁlan& %thﬁrﬁ:o x@w ot Bndi 11 5-heEa8, ARRonadkdid 5

ESt €r Stn éne glycal, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycal, tri-

( %mgeng' aiyxa;l &ntsggwm ¥ Mﬁro%{}m@&matprmb&m@xya@f &

amr&e 34 tl{l uncgca oY ngm en%dﬁcg}lol Q n&ldl%éxan%dmﬁ trln\Mh)tllJ}:ropane 4-hy-

mst hano

1, 6- hed%yﬁ"@g &P °5pia @67t5°ﬁa§ﬁ’é’{ﬂﬁzo?]° "Bt hyl ene gl ycol,

1, 2- propanedlol neopentyl olycoL, thlodlethylene

g| ycol116 3 8 irtart-uty eli |v@h@ong1%/ec6\1hydncalco-
pent adplgtey wltl"orlf'ethaw |e§1érhy dﬁ@%y@tﬂmnﬁl B bepanediph dt9apnanediol,

N, N - ihgéna giskob x.9-mrbdanediploneepentyl glycol, thiodiethylene glycol, diethylene glycol,




am de, 3-thiaundecanol, 3-thiapentadecanol,

tri met hyl hexanedi ol , trinethyl ol propane, 4-hy-
waleaxprasdhyl - 1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2PCi/ar10a51@50095

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl

acetic acid wth nono- or polyhydric alco- hols, e.g.

wi th nmet hanol, ethanol, octanol, octadecanol,

1, 6- hexanedi ol , 1, 9-nonanediol, ethylene glycol,

1, 2- propanedi ol , neopentyl glycol, thiodiethylene

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-t hi apent adecanol , trinmethyl hexanedi ol ,

tri met hyl ol propane, 4-hy- -29-

droxynethyl-l-phospha 2,6, 7-trioxabicycl o[ 2. 2. 2] oct ane

rie Ien 01?' e tae hrifol, tns droxyeth )|socy rate, N,N bls(hydro ethyl
2. és é %ﬁ 35?%%%&‘;53 Ptép% %(ggnolxﬁleéﬁhylh ?r:za@ ol, tlpme%r]olprop):%e 48{:
but yl dZP"WEH\" ORPRERY T FPPTBRY P F8% anet hyl enedi ami de,
N, N - bi s(3, 5-di -tert butyl 4- hydr oxy-
{7 Ofide! B-glifer mpreipharylnrhpionic acid e.g. N,N-bis(3,5-di-tert-
N, N - muslgaydiaxﬁhenyl;edptonyt)ukayubthﬁndwdrﬂeonyrph:e(myh.pﬂowmwrbwhy
- dr aZdhéj'@proplonyl)trlmethylenedlamlde N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hy-
N, N - l':Hra§ [i; I(Iﬁ"b[s[%-’(é:_{?y gbl 'tettgl;t)tl—l Wé&%bheé’ﬂmgﬁygﬂﬁmﬁ%bﬁhé Rﬂéﬂpl

onyl ox y u- gard(r)XL-1, supplied by
Uni rqu\é%d% Sufge)égyrﬁn g?l)b ic acid (V|tam n ¢ 1.109.

Am nic antioxi dants, for exanple

N, N - cﬁ—-e—n%%%’{&é%@\ﬁ"a’ﬂ"?)henyl enedi ami ne, N, N -di-sec-bu-
tyl - p- phenyl enedi am ne, _
N, N - bi-19(Atnini anfipxiriantss ot %mteWNydi sopppRd-proferyiseegipraipp M- di-sec-bu-

N, N' - biigliensishduiaining N NRist Tyiimelavireytilp-penysinediaping NAUHEIFIS;
N, N - bhetfibentipi-frglylaepianyide) N,u-bpt1@ayies@aipbanylanaiamine, N,N-dicy-
N, N - djioakyl-phemtB6Iahng) - Fl,h&fbydnﬂ-ﬁ-ﬁldahw&d@ﬁme N,N"-bis(2-naphthyl)-p-
N, N - ddh g’@?f &mwﬂ I@Q&BWI I@-BI%Q}I @Sﬂer‘}%medlamme N-(1,3-dimethylbutyl)-N'-phe-
N, N - J‘JJLX (1 ﬂethymtm-w pﬁé}@glpﬁéﬂ}lgﬂgdaamme N-cyclohexyl-N'-

so ‘Ef%}é’ "ﬁ | nE a§ .n?_{ . 4‘!%, tE]ﬂLﬁél){ arﬁé}ﬁaﬁ?ahe@ e NNdimethy LN i

[

(1, :
( 1- I'Fg? W‘ [H)e nlylerle ny p;ﬁeenglarpme n.yal Iglﬁﬂeg/earﬁugé/ A4 al‘so ro gxy phenyl
cy cl adwé,MherK‘r‘l -na ngﬁrme %(4 éﬁ é&gﬁe@ﬂ) d]a;glﬁxyl?%ne N-pheriyl-2-naph-
4- ( p- ttMaﬁ'«@ﬁézgtﬂathd Vylﬁnme Hre(ﬁ?rp nﬁFh% tert-octyldlphenylamme 4-n-butyl-
N, N - cHiminerninph 4-MEsiamicpoend chnopsrypiogsbepthrigleaneyamiaanions +
di pheroglé@mnpvamingghenbl] yplsdimptheyppdnglaing , 2,6-di-tert-butyl-4-dimethylamino-
4- i sophaapeheyd i2ghummipbdiphafihdtene, N4 pheiniphedyinrtipiat tny.Narere,
N- ( 4- t Rdittyi-4@CdiayhingdipBdmytindtrade; NapiRMgthdRdnRRminojethane, 1,2-bis(phenyl-
N- phe %M.no)%m&ﬂ@ Re-tofByamds FGs-(11@CimenAdugihnsiRRRN eh-3dMiaRE N-
for exﬁ% 1%a;ﬂthﬁamlrgl WuFe o@%yol Qﬁdpmytédatgﬂt lﬂl@lb/tert octyldiphenyl-

4-n- bUtnyne a%r;r(lug %m&n and |aﬂ'k thé %E))(J.p IQ&BD%Mum of mono and
4-non Jq tedI odec}? d)ﬁeﬁléarﬁl es a ml ue o? mo%’ hanmdlalﬁ&ggll prdml/nsohexyl-

oct adeca %
2. 6. i SRS T TR, A 0 A AR v
2, 4 (ﬁ Wﬁ‘%ﬁﬁﬁ préswwtwfeh%pﬁ@thlazme a mixture of mono- and dnalkylated tert-

4, 4" - diubifidrirodihpietsiagiiematatidrreol mppoNarN dialkylatefl ¢eftrgyphenothiazines,
N-allylphenothiazine, N,N,N',N'-tetraphenyl-1,4-diaminobut-2-ene,  N,N-bis(2,2,6,6-tetra-

N-
N-
N-
N-



nmet hyl - 4, 4' - di am nodi phenyl net hane,

1, 2-bi s[ (2- et hyl phenyl ) am no] et hane, 1, 2-bi s(phenyl -
wanimoyasopane, (o-tolyl)bi guanide, PCT/EP2004/050095

bis[4-(1', 3" -di met hyl butyl) phenyl ]am ne,

tert-octylated N- phenyl - 1- napht hyl am ne, a m xture of

nmono- and di al kyl ated tert-butylftert-octyl di phenyl -

am nes, a m xture of nono- and di al kyl at ed

nonyl di phenyl am nes, a m xture of nono- and

di al kyl at ed dodecyl di phenyl am nes, a m xture of nono-

and di al kyl ated 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 di al kyl-ated tert-

butyl/tert-octyl phenot hi azi nes, a m xture of nono- and

ﬂll- g: ryleﬁ\%ﬁ%m{ﬁﬁ Eexa%%&%engdqgﬂeo thi Qsz(ﬁ Elg bs tetramethylpiperid-4-yl)sebacate,

N, N, N ZAQC PP BRI 0F 24 AP RIS % ne
N, N-bis(2,2,6,6-tetra WD 2004/ 072168 PCT/ EP2004/ 050095
-30 néﬂ@#&ﬂpﬁgeﬂuﬁﬁﬁﬂ¥ﬂﬁhexanethyIenedlanlne
bis(2, 2,6, 6- tetranethylplperld 4-yl ) sebacat e,
, 6,0- be AR shBiyisanzeardlad) for- efantpleel-(2-hydroxy-5"-methylphenyl)benzo-

2, 2,6 tn@z&eet2{(aﬁattblyduglep@Jrcbx@Bhﬁyn)ﬂaerﬁ&tnazoib, Atcabsor-heosprand
|'i ght SiloaRitkake b ierdxy-5-(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3'5'-di-

Eg t&Vﬂ&lQW@&?Jﬂ%@ égéﬁl%tgﬁz% é&@' O 3-teht Blity1- @Xﬁm%lsanethylphe

2-
g (3 rglyg ch%ro?enz%trla{{lg J}? Sﬁy Wé%ydro e%)Q n§)tr|azole 2-(2'-
Jine. 1y

2. 5 I-%/dé rxi[-4 -Bil&owphaz% %zotr azol %X(X Igyhﬁ roqpﬂeng)%enro%%z%le
2- ( 2" -HGarERy-igetyopn=y] 23“Y%‘°’?’%‘?’}¥' T hAty Py peny r?’%%nz
otri az(ép@loxygart(ogdethg)pheml) -5 chlorobenzotnazole 2-(3'-tert- butyl *-[2-(2-ethylhexy]
t er t - besptoorletiy P dhydopprndrfyphirabSnzettivzen: OBE LY Aydstors-(2-
2- (3" -riegttyeddaiyigthy)2enyhy-chiopxgnzdiiazolgpt Pripttgrthetyl-2-hydroxy-5'-(2-meth-
nyI ) - Soxghtbaandatyphanabénbdanlee, 2-(3-tert-butyl-2-hydroxy-5'-(2-octyloxycarbonyl-
2- (3" -eRpndayibshborzote] e-B3=dittils=2{-ehyidkex)pbaty) Daast r
i azol qJ nglfbérgotrlazole 2-(3"-dodecyl-2-hydroxy-5"-methylphenyl)benzotriazole, 2-(3'-tert-butyl-

hydr oxzyhyérg{gyg‘iﬁ ¥Jo&%&ﬁ§€dﬂ¥ét®l%ﬁéﬂ%&h§o{r 240! §2 _methylenebis[d-(1,1,3,3-

2- (3 ’tg;am hylb %Gben gwazol Ee\ggl 8 gggterl %Q)é JfIZ%
2- (3, BErPrer Y R ATy iéi' 3 £
ot $ i aztg-lﬁ é2 m?’i} garbo[;ygiht(l)zb ?rg/xyph-ixf( H banzotna\éo wlzﬁyp&ye%nlgni‘)g copz
(2 oCt 36b, O{HL@JJM&%%M pPheml B =3- tsrmu@[mqb@m@bm beazm@l e

, 2-(3' -tert-butyl -5 -[22(2-ethyl hexyl -

0XY) Cadzhapyeat, hyd- &hﬁlmmay(dma%y@hbenw 5-¢1 5,38 Riraicipempohyl a
zol e, l%ni)t??azolé €4 k 233mgﬁemﬁ%fy§5 '(0(02d'lmethylbenzyl)phenyl]ben
met hoxz\gé;g(r)lgonyl et yI p enyl } 5- chl or obenzotri azol e,

2-(3' -tert-butyl-2'-hydroxy-5"-(2- rreth-

oxycar bon | eth I(? hen I Ebenzot riazol 4dooyl
2-(3' - g y B BRYese 'Ed“?i%t %y By

et hy | ) % é—ﬁgﬂp(yl% ﬁi)@rtzﬂqxhé 6,|4 énhydroxy and 2'-hydroXy-4,4'-dimethoxy derlvatlves

2- (3 -tert butyl - [ 2- (2- et hyl hexyl oxy) car bonyl et hyl ]
hva sta sihelit d a substifuiech benkaie acids, for example 4-tert-butylphenyl

2- (3 sémdaé;yrhenﬁsahdwytelrowe@ seliayHidh yibepiog mepbriinoicistabrt-uizet e

) ( &oyl)te@d‘rdinolb bbh%grl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo-

2' - hydroxy-5'-(2-isooctyl oxycarbonyl et hyl ) phenyl benzot

riazole, 2,2'-nethylenebis[4-(1,1, 3, 3-

t et ramet hyl butyl ) - 6- benzotri azol e- 2-yl phenol]; the

transesterification product of 2-[3 -tert-bu-




tyl-5"-(2-nmet hoxycarbonyl et hyl ) -2' - hydr oxyphenyl ]-2HDb
enzotriazole with polyethylene glycol 300; [R CH2CHz
wWOeOOCHAGRH2- 3- , where R = PCT/EP2004/050095
3' -tert-butyl-4'-hydroxy-5"'-2H benzotri- z
azol - 2-yl phenyl ,
2-[2' -hydroxy-3'-((x, a-di nethyl benzyl)-5"-(1,1, 3, 3-tet
ranmet hyl butyl ) phenyl ]- benzotri azol e;
2-[2'-hydroxy-3'-(1,1,3,3-tetranet hyl butyl)-5"-(a, a-d
nmet hyl benzyl ) phenyl ] ben- zotriazole. 2.2.
2- Hydr oxybenzophenones, for exanpl e 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 unsubstitutedtbenzoic acids, for
exanpl e 4-tert-butyl phenyl salicylate, phenyl
sal i Cyalnteakﬁxéde%f::; 5le Bp be -J gaxlil C lteagga’decﬁ Blggnert%tyM h){droxyben-
Wi

resor esor CI no

benzoyi*f&T8PET: é]?i an ﬂe" ‘?’ttb”tﬂég [°%Y any
3,5-di-tert-butyl - 4- hydroxybenzo WO 2004/072168

PCT/ EF2004Y19550gFRample 3ty grono-Hediphetidesylate, isooctyl o-cyano-B,B-diphe-
3, 5- di nyla@yidie; Ity |o-cdrodmptisxguioyddernz oatiye ¢-cyoipac by yimethoxycinna-
3, 5-di mdt |Bl§tyl Ridf)d-p-AetidpCic®XydRimateZ A8ty Pa-carbomethoxy-p-methoxycin-

2- et hyl 4,8 ISkt AL )h BB Wethylindol
3, 5-di- ¥ g?%n ggdca fhoggr%xy@@nzgtg{"gom% 4. Acryl at es,

for exa Ie et h ano- C

i sooct pNigio "d é"r N Ei‘ﬁ“é °°"H’ fe g z%ytg?ab n:atsﬁé"famethy"
a-carb HH]WBI %h ﬁ;ﬁlgﬁa‘lt%1 2 ﬁ)glplﬁg,/ or withaut additional ligands such as n-
a- cy an®ivisminge trigianolpyoiteesr W?Wmﬁm‘% nicig{ ¢iRpfyidithiocarbamate,
a- cyanucke Saltsreftitle yrongglyiresterroxy the rptayrertethy! egtastof{rhydroxy-3,5-ditert-
a- car bigybénaiprasetpnidiaet ey @mplexesd Rerikieesaag of 2-hydroxy-4-methyiphe-
N- ( ( 3- gandograEdxine ke BmAkadHd V-pralyl-daudbyliseldiydpyraele Iwith e with-
2. 5. NicketonfRaROUNds, for exanpl e nickel conplexes of
2,2'-thiobis[4-(1,1,3,3-tetranmet hyl - butyl)phenol ],

such a§6 tslileﬁ l';l'nd (gd :;Im 11% Q(Q @An'l%l)é bIS 2% E]teggmemgd I’, |(}Pe\'{&yl)sebr—acate
additig g ¢ R
triet h%lls % 6% -tet met 51?4 pﬁgn y)sticcuﬁle bl enta efh F}lperldyl)]sebaﬁaeer
ai but yVUFPHPREAP e i) L T APy
est er del B bL@/l -3 ?-ﬂ @rt w-ﬁWrog?en@ltnﬁlwate.égetc%r}dens%er of 1-(2- hydroxyethyl
4- hy dr B3GF-igrametey|-4-ydpyrpessie FduFEy [agh deptR Acts cadprgates of
ni ckel Ny @n@ P. é,ﬁ-@gan'gthyl—Rgquyyl)qmeth@nﬁlamm and 4-tert-octylamino-2,6-di-
2- hy dr asp-145metilaytligees.s-eryhatiuideytietioscortts, tetrkisR2F.6-tetra-
conpl exesi-afperhypitres@ayplitardtekaaatioopsle; 511y TattanegipytisBaG|5e5rame-
Wi t h Ofyipiettidtonef) ULbemBlild, £ § X8R ethyip@@ibieks 4-sanffoxy-5 E-tbi@ditlyly
hi nder gelia] 1RD2,66BEntmSANIRERY!)-2-n-butyl-2-(2-hydroxy-3,5-di-ert-butylbenzyl)-
bi S( 2, t%alo@mtg £ ﬁ B %Qné{nlaméhypll SRSQr{aLag[yrl)[)- 5&%@@‘ @one bis(1-octyl-

bi S( 2, ! etrn[;:ﬁl er!a ebaca %q tprﬁetth Ipiperidyl)succi-
Gy i ﬁ % S periy
g: 2% % rbaé‘:et I&?Fa{)?{y cﬁ: chd%ns%es E ﬁ% gfg iet dp)(?—? %pen d?qeﬁameﬂglene
e, bi S({lez[n re arzl 46n06)E0bré>ﬁt6§ﬁtéctrﬁ ,5-ty fZI Ei%?op nsate of 2-chlorg-4,6-bis(4-n-

butylamlno -2,2,8,6-tetramethylpiperidyl)-1,3,5 trlazme 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-



dyl )
n-butyl-3,5-di-tert-butyl -4-hydroxybenzyl nal onate, the

waondengat e of 1-(2-hydroxyethyl)- PCT/EP2004/050095
2,2,6,6-tetramnet hyl - 4- hydr oxypi peri di ne and succinic
acid, linear or cyclic condensates of

N, N -bis(2, 2,6, 6-tetranet hyl -4-pi peridyl)hexanet hyl ene
di am ne and 4-tert-octyl am no-2, 6-di -
chloro-1, 3,5-tri azi ne,
tris(2,2,6,6-tetranmethyl -4-piperidyl)nitrilotriacetate
, tetrakis(2,2,6,6-tetra-
nmet hyl - 4- pi peridyl)-1, 2, 3, 4- but anet et r acar boxyl at e,
1'-(1, 2-ethanediyl )-bis(3,3,5,5-tetrane-
t hyl pi perazi none) ,
4- benzoyl - 2, 2, 6, 6-t et ranet hyBpi peri di ne,
4- st earyl oxy-2, 2, 6, 6-tetranet hyl - piperidine
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OXy- 2, dhigo-63.-Eqhe Petopdptspp bt 2-bisd-grinensepyiatinglethane and 24,6-4ri-

bi S( 1-cblabyB.BXgzin® 29w, 8 AtbetlandnrB 2B fHerimetbyrindying §UE (Res. No.
nat e, [i3esve-aa-6])0d comighte &F 16-0araetigdite@sd 23f6-trichloro-1,3,5-triazine as well

N, N - kdss ﬁ,dButMe t &b r agkkivd-2, Z6.epéupedtiyiplyergitac caRekday INene
- di arﬂdﬂ%s ;. N-(2,26,6-tetramethyl-4-piperidyl)}-n-dodecylsuccinimide, ~ N-(1,2,2,6,6-

4- mo r gér*eﬁQA % Eeﬁ ayﬁ h g&l&c@lglﬁmr;lm c% 52 Ltmﬁéc@# I7 Q@betratngﬁyl 1-oxa-3,8-di-

condensa %a% n a Qea |bn f p 7% 9-tetra nlwthyl -2-cycloundecyl-1-oxa-
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aza -oxo frdes
l'inn b (1 2 jqpentamekhqél n

butylan1no- nE

8 oxosgiro-[4 d cane an
St R
2- chl onbteResyPapaiguegeina & APy onsDe
i per i d’yq 2)6,6 pint@e@;g‘-f ~pyidrgpeypi Wgnﬁnmﬂy[methylpropyl 3-oxy-4 (2?56 6-tetramethyl-4-
1, 2- bi lﬂ}:(ef&i-ylﬂsihxmm’ @deanndnm))’emhﬂg’]gnd anhydride-c-olefin copolymer with
8|—1 a|C eg-gdée;egeﬂd@@m)&ninapjpﬁidge tg j‘l,E,E,B,G-Mﬁmzethzm(-;minopiperidine.
t hy triazaspiro ecane- 2, 4-dl one,
3- dodegy bozahiaks? ioPexbimdis 4 £ ca Lk, 42 Rief&dddidide) pz/a.ocway
2004/ O-s‘-g?r[ Eﬁ b% r( InlJ:ePgQ 96%&? g di- ter?b%to{aglldé Q-etﬂ&y g—elﬁﬂodén
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conde I’]‘g(%{f %es 6t1d mixtures of o- and p-ethoxy- dlsubstltuted oxamlldes

N, N - bIS(2 2,6, 6 tetranet hyl - 4- pi peri dyl ) hexamet hyl ene
di am n&8-3 dioxyphen OxtKiezipgs 'fﬂ@x@plgz 4,6-tris(2-hydroxy-4-octyloxyphenyl)-
di chl ot, Kﬁ-tdazn& EQ—(Z hwdna)me@ylox@h@yjmﬁeﬂ;Qa{d@ettwﬁphenyl) -1,3,5-triazine, 2-
1, 2- bi @,43nyaidiyfrep-apyd @ity grehons,s-gisthe, 22, Agis@-tydrixy-4-propyl-
C hl or omcgphghylﬁe‘(b £ biRetyiiRny® 3,3 8B dine A S2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-
4- but yrjn bH3RA)- 4824848 3. Bl NeofippdninGis BB 4 Sy BRSy)-
. aQ - 96 0oy RuchBIHRARIE Bis@h-cirhett rtéﬁ,as apedLagine
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NoO. [ (I@iz(zlﬁ)g/tﬂ&%!l@?(}% hydrR)p/ <2)o>2) 2-hyi oxyphenyl]-4 6-bis(2,4-dimethylphenyl)-

6, 6- t et-d-HiraaNh Ao Wdfmyﬁé%"lyﬁw )’ A B HRPPY BB Prpif Hdimethy-

N- ( 1, 2ph@nyip1.B5-riazine, 2-(2-hydroxy-4- -hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hy-

pentanethyl-4-piperidyl)-n-dodecylsuccininide,

2-undecyl -7,7,9, 9-tetranet hyl - 1- oxa- 3, 8-di -

aza- 4- oxo-spi ro[ .4, 5] decane, a reaction product of

7,7,9,9-tetramet hyl - 2-cycl oundecyl -1 - oxa-

3, 8-di aza- 4- oxospiro-[ 4, 5] decane and epi chl orohydrin,

1,1-bis(1, 2, 2,6, 6-pentanet hyl -

pi peri dyl oxycar bonyl ) - 2- (4- met hoxyphenyl ) et hene,
-bis-fornyl-N, N -bis(2,2,6,6-tetrane-




t hyl - 4- pi peri dyl ) hexanet hyl enedi am ne, a di ester of
4- met hoxynet hyl enemal onic acid with
wa 2e4a786%6- pent anet hyl - 4- hydr oxypi peri di ne, PCT/EP2004/050095
pol y[ met hyl propyl - 3- oxy-4- (2, 2, 6, 6-tetranet hyl -
pi peridyl)]siloxane, a reaction product of naleic acid
anhydri de-a-ol efin copolyner with
2,2,6,6-tetramet hyl - 4-am nopi peri di ne or
1,2, 2,6, 6-pent anet hyl - 4- am nopi peridine. 2.7.
Oxam des, for exanple 4,4'-dioctyl oxyoxanilide,
2,2'-di ethoxyoxanilide, 2,2'-dioctyloxy-
5,5 -di-tert-butoxanilide,
2,2' -di dodecyl oxy-5,5"-di -tert-but oxanilide,
2- et hoxy-2' -et hyl oxani | i de,
N, N -bis(3-dinethylaninopropy$aoxan1de,
2-et hoxy-5-tert-butyl-2'-ethoxanilide and its m xture
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pheny | pprtderyBritd -dipirosrhife; pis2,4-qtert-butylphenyl)pentaerythritol diphosphite, bis(2,4-di-

[ 2- hy druoyppendipérRetiyritt @iyosBieh WEF.b-xeptpnuHB oty PHMERSNlarytatitod -
bi s( 2, dbhéebbHie t digpliebylatyp@iabrythritd @@tiobyRite, Bis(p,2édi-tert-butyl-6-methyiphenyl)-
hy dr 0Xgéndbrytndior ki kbEmieY biske, isfdbsy ey shtabknitn lipidydnle; #std- b
i S( 2 4in Cibrmgﬁ th[yll)S))hlt; tghalg%'(zutd t@t‘gﬁuﬂl@heny’% 4[44b|phenylene diphosphonite, 6-
(do ec%gé?ﬁ%)(;/ (444 ¢ %&Yt rPBSXrl 1%H % kY @cﬂ%ﬁé@hogn hydp oxyhhe

] U -me e os & Ln Sphite
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i ne, RSB I\PReR R AYPIPIGE. PERYERSYEA? Shtoeyyityiphenagy)-
r oxy - ¥.avioxdnoeshidnenyl ) - 4, 6- di phenyl - 1, 3, 5-tri azi ne,
, 4, 6-tris[2-hydroxy-4-(3-butoxy-2-hy-
I OXY Prhe P fhbspityd afe-edpedgipprdfanedzi Ne,
(2 hydr oxyphenyl) - 4- (4- net hoxyphenyl ) - 6- phenyl -

, - o igy), tris(nonylphenyl) phosphite,
1ot ht;:E %%é;t/efl%unfphen &phos]?hlte (i g:)s( Qes_ (E‘,I-lbaoG; %) ( (no )3//15 ; oy)z §/ prpopyl
oxy]phenyl} 4, 6-bis(2, 4-
dinethylphenyl)-1,3,5-triazine. 3. Metal deactivators,
for exanple N, N -di phenyl oxam de,

N-salicylal-N -salicyloyl hydrazine,

N, N - bi s(salicyl oyl)hydrazi ne,

N, N -bi s(3,5-di-tert-butyl-4-hydroxyphenyl propi onyl ) hy
drazine, 3-salicyloylanmno-1,2,4-triazole,

bi s(benzyl i dene) oxal yl di hydrazi de, oxanili de,

I sopht hal oyl

n
2-
4, 6-
2(
zin
dro
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d
2



di hydrazi de, sebacoyl bi sphenyl hydrazi de,

N, N - di acetyl adi poyl di hydrazide, N, N -bis(salicyl-
woyloroxaby| di hydrazi de, PCT/EP2004/050095

N, N - bi s(salicyl oyl)thiopropi onyl dihydrazide. 4.

Phosphi tes and phosphonites, for exanple triphenyl

phosphi te, diphenyl al kyl phosphites, phenyl dial kyl

phosphites, tris(nonyl phenyl) phosphite, trilauryl

phosphite, trioctadecyl phos- phite,

di stearyl pentaerythritol diphosphite,

tris(2,4-di-tert-butyl phenyl) phosphite, diisodecyl

pentaerythritol diphosphite,

bi s(2,4-di-tert-butyl phenyl)pentaerythritol

di phosphite, bis(2,4-di- cunyl phenyl)pentaerythritol

di phosphite, -34-

bis(2,6-di-tert-butyl -4-net hyl phenyl ) pentaerythritol

di phosphite, diisodecyl oxypentaerythritol diphosphite,

bi s( 2, 4- divyfcer -b(%m6-mﬂhwwwenI)ﬂ@@ﬂaayENitm

di phosphi t e, o ‘

bis(2,4,6-tr?§§;£:z-butylprenyl)p~
di phosghi t ec—topi st Ba=Fryl gorbito
tetrakis(2,4-dp~t€rt-butyl phenyl)
di phosphoni te, (CHy),C
i sooct yl oxyy 7278, 16 et ra-lt ert - but yl ¥%¢- di benz{ d, g] -
1, 3, 2- di oxaphosphocin, bis(2,4-di-tert-
but yl - 6- met hyl phenyl ) met hyl phosphite,
bis(2,4-di-tert-%&%yl-6-nabgylphenyl)ethyl phosphite,
6-f|uoro-2,4,8,ff>§ et?aztert-butyl -12-met hyl - di benz[ d,
g] -1, 3, 2- di oxaphosphosi A-02, 2", 2"-nitril o-
[triethyltris(3,3',5,5]-tet+ratentubucybyl, € - bi phenyl
-2,2'-diyl)phosphite 2-et hyl hexyl (3,3",5,5" -te-
tra-tert-butyl -@njléc~=D eﬂenyl-2,2'-diy|)phosphite,
5-butyl -5-ethyl -2-(2, 4, 6°°%Hs-t er t - but yl phenoxy) -
1, 3, 2- di oxaphosphi rane. The foll ow ng phosphites are
especially preferred: Tri%(2,4-di-tert-butylphenyl)
phosphite (I|rgafogake8, Cba/Ethgy), \ S(nonyl phenyl)
phosphi t e, \?ﬁgfoo 2768 P %526%4 o%&?“a’s- 3@) 3
(QBNCQQBN(Q%C%QBACMM H3C-CH P-F
P-O-CHzCH2 N (B) O t 3C (CH33 CH33 (CH3)3C 3
(CH3)3C C(CH3) 3

N

C(CH,), (CH,),C,
/o O\
H,C o—P X PO CH,
o o (3]
C(CH;), (CH,),C
_ (I;Ha _
o o H,C—C—CH,
7 \ —_tp
(F) HyCz—0—P X  P—O0—CHy O—[~P—OCHGH; (g)
(8] (o] Hac\
o} CH
PN 3
HC on,




p P-O CHaCH(CyHy)CH2CH3 (C) O (CH3)3C C(CH3)3 OO
CH3)3C/ \ OGP P-O/ \ C(CH3)3 p O- (D C(CH3)3

W@ a3)pRT6C(CH3) 3 (CH3)3C ~ O H3C O - P P- O CPBI/EPIYOP050095
- (B CCH3)3 (CH3)3C CH3 H3C-CCH3 OO0 (F) H37C 78
OP P-OCIBH37 OP-OCH2CH3 (G OOCCSCCH3 LH3 3
CH3 2 WD 2004/ 072168 PCT/ EP2004/ 050095 -35 5.
Hydr oxyl am nes, for exanple N, N-di benzyl hydr oxyl am ne,
N, N- di et hyl hydroxyl am ne, N, N di octyl hydr oxyl am ne,
N, N-di | auryl hydr oxyl am ne,
N, N- di t et radecyl 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-exyl am ne,
N, N- di al kyl hydr oxyl am ne derived from hydrogenated
tall ow am ne.

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,



6. Nitrones, for exanple N benzyl-al pha-phenyl nitrone,
N- et hyl - al pha- net hyl ni trone, N-octyl -

wa@abkphastiept yl nitrone, N-|auryl -al pha- undecyl ni PEDRR2004/050095

N-t et radecyl - al pha-tridecyl nitrone, N

hexadecyl - al pha- pent adecyl ni trone,

N- oct adecyl - al pha- hept adecyl ni trone, N-hexadecyl -al -
pha- hept adecyl ni t r one,

N- ocat adecyl - al pha- pent adecyl ni trone,

N- hept adecyl - al pha- hept a- decyl ni trone,

N- oct adecyl - al pha- hexadecyl nitrone, nitrone derived
from N, N-di al kyl hydr oxyl - am ne derived from

hydr ogenated tall ow ami ne. 7. Thiosynergists, for
exanpl e dilauryl thiodipropionate or distearyl

t hi odi propi onate. 8. Peroxi desscavengers, for exanple
esters of (3 thiodipropionic aci d, for exanple t he

| aury! phen I etlc ay A 'soan succmaxe sodlum [Jengogt(e: I meSl'ct m obnds such as
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dodec ydipraptidapsiseshiter opi onate. 9. Pol vami de stabilisers,
for exanple copper salts in conbination wi th iodides
and/ or 12pths eddiplag fdd Sxa@PNBILRES (uaimtehtss@dology 0ditivedi satlyentow-
mMangan®sel agddd, ofas bghteiars Staabirdofing @bdis, dn@¥atiagamighna blowing
mel am fgys. pol yvi nyl pyrrol i done, dicyandi am de

triallyl cyanurate, urea derivatives, hydrazine
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Conv e n& 1-draerbutyiitne-ptocaxyoheng bengdureng-ond H-aeeioariSidimethypbeng it C
subst aqeesytyibsiagiansesnd, a3Guimethyl-Hpta)ioxpxeng)Es;di-srttulyibagd-

t it ani fxEa-Bdne) i Thein@ thy RN EB di-tbAb @yte @ 6furan@as pl2atd@sthylphe-
car bonghesqktbunidhbidheson®f , preferably, alkaline earth
metal s; organic conpounds such as nono- or

I
L B S
'fseé a acet | (EP

/
T i aas w Hin gt Zgawg?ﬁg?ﬁ BrL ST

such a¥" 784 ¥ "dopol yners (iononers). Especially
preferred are 1,3:2,4-bis(3,4"-

di net h@l;brﬁgrﬁctgdbbtﬂj@”@pt@@re@ntiqupn,tion relates to a composition containing as
1, 3: 2, dkditihnd] papaeret hyl di benzyl i dene) sorbitol, and
1, 3: 2, é2) ofd oi riceRAMly nh@eaa)iesipbdned. . 12. O her
additives, for exanple plasticisers, |ubricants,

rheol olgé#engéjg(iar'mley &%se%@ﬁc@‘y Mi%en%d anfirle%pounds 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).



control agents, optical brighteners, flameproofing

agents, antistatic agents and bl ow ng agents. 13.
w®@enzofaisanones and i ndol i nones, for exanpl e tPOBEP2004/050095

di scl osed in US-A-4, 325,863; US-A- 4, 338, 244;

US- A-5, 175, 312; US- A-5, 216, 052; US- A-5, 252, 643;

DE- A- 4316611; DE-A-4316622; DE-A-4316876;

EP- A- 0589839 or EP- A-0591102 or 3-[4-(2acetoxyet hoxy) -

phenyl]-5, 7-di -tert-butyl benzof ur an- 2- one,

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

benzof ur an- 2- one,

3,3 -bis[5, 7-di-tert-butyl -3-(4-[2-hydroxyet hoxy] pheny

| ) benzof ur an- 2- one] ,

5,7-di-tert-butyl - 3-(4-ethoxyphenyl ) benzof ur an- 2- one,

3-(4-acet oxy- 3, 5-di net hyl phesyt) -

di-tert- butyl benzof ur an- 2- one,

ger(‘éb Ang(l"ler prefer%d enﬂ'}ocp nlle\rqt% t ey lregé% IPVGI% nryrlzlgtés%a%&rgdogitgoﬁgopltéinpnlﬂt yl

3- (3, éf‘sa‘fdﬁ?é‘f"mpﬁ'f?%tn |)-5, 7-di -tert-butyl benzof uran-2- o0

ne, 3- °(32°“3°rd'?°f?é‘{b1'f§'|tsphe-

nyl)-5,7-di-tert-butyl benzof uran-2-one. The wei ght

rati o @fmpanénec-3 soekrathatiessi doelabricaiypiestee frm thy)oropronsiying of

CoNV e rYittettal nagichtiakds wr@l ainiges ofFtig hagis. Albryprebendi@Qefhiton 2BiGevidy

for exampless divel@r &&@niRDin liimadns@0cydidpedBOf ddustribt CREMidir Val Ov2k,,

1: 60 t\@H@BriadsgeselbonantHD-62851 IeintkinfHbod @ pAHRuidr, sedpagtd 104@.

30: 1’ tﬂere%?wﬁx&.%rﬂmate&hél&vﬂﬁ@rele@né; 1:5 to 5:1, 1:4 to
4. 2 to 1or 1: 1, Apreferred

© I’Tb odi IJrT%eratbl suite: afe s?/ t%%vgxrég mlosrt]%g b&y%ﬁy ﬁyrﬁheé waxes of %{V polarll%

conposi on

one or ?FB"Péa’%f%?P‘i"E’affsf'&aﬁf ﬁ@'é?"‘e*&l“eaPﬁLYer‘{‘é‘e"c?eﬁ’%%ﬁ'??&f She

Pr ef erfovieseamsr aetalgreng pgutiensrvares e PipglerNath plPeRfesni ne
conmpowr®s- are those |isted above wunder item 2.6. The
conmbi ned use of conponents b) and c-2) can even |ead
t0 a sym®rsgiast doomeredilf @g@itbld Aschetlirdpire waxisdd e@inpgpdSivee 8682 e
of a crWlaadihbeZahbasos R IRIpuG: JPSuY ABEa. ExESEHEP 6F e buitB@ )
IS pradgeinak wixdd 5@ tiodwbk FEB20RTM) Bd LBfwabrP-230/ ATifiionifRiciRly

pr ef eré@QlLtYeﬁlrQCl’anag’cQ-}m?{ﬂ @Qf@ar{}DSt preferably 15 - 25 %
relative to the wei ght of conponent b). WD 2004/ 072168

PCT/ EPI\% (s)t%ﬁll{algg pg)p 95‘ i\ waxes have Iprefterabqy %n%recu arevrler ﬁt% gfngr% 91 {%E‘t of

the pr a corposit
cont algfﬂ‘qﬁﬁdle%?éha%oc?m’%Lal conponent c- 3) one or nor e

| ubricants. Conponent c-3) is preferably at |east one
| ubr i cpEPles effsiitahieadturplvares Irtrafingd sS'erp of BT WX Anfhgpeprized

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.



synthetic or natural waxes and ami des of fatty acids.
A conprehensive definition and review on waxes is

w@bwen72160r exanple, in Ul mann's Encycl opedi aPOf/EP2004/050095

I ndustrial Chemstry, Vol. A-28, VCH

Ver | agsgesel | schaft nbH, D- 69451 Weinheim 1996 (in
particul ar, see pages 104 if. therein), which is

i ncorporated herewith by reference. Preferably suited
are synthetic waxes, nost preferably fully synthetic
waxes of low polarity. Exanples are Fischer-Tropsch
waxes, high-pressure pol yethyl ene waxes, Ziegler-Natta
pol yet hyl ene waxes, netall ocene pol yet hyl ene waxes and
Zi egler-Natta pol ypropyl ene waxes. A nost suitable
commercially avail abl e Fi scher-Tropsch wax is for
exanpl e AdSperse 868 (RTM ,-savail abl e from SASOL
(RTM, Republic of South Africa. Exanples of nost
suitable Ziegler-Natta waxes are Licowax PE 520 (RTM
and Licowax PP 230 (RTM commercially available from
A ariant GrbH, GCerman Most suitable polyolefin waxes
have prePep %f!’z'ﬂ";?f Cam‘??t'ﬁ"ébé‘ﬂ‘f’ EAMPRRENt R manAIse Hev AtyPERsti4 st B 00
g/ nol regagihglthe 83z of p astadigrble eYOEhad# retyiner. OBrRrAR cB%'s ergferablyipresel| e
nat ur at anamevesf Gl e 5ehorereaderadls D.o+ §%ofostmplataliaD. v Yaredtive
decol as thawedgnt oppanmhdnian waxes. Exanpl es of fatty acid
am ds are stearanm de, erucam de and ol eam de which are

comre rEg(é ‘el; of pr@éé@sﬁn!; é\*@hle @on@e?sme% &%&rdu%& tﬂe%égant(lr@-nMnaareAt mer
SA 175@ 0N maid 1n$,%&%9$n ATV %Kmoldmg'?h rofaaolaf3T Mok

ét \r?’r)e ugec IOl) S$US C%lnl\/plnée%lor(;I (S%tnneog- njéc'%on mojdin goﬁﬁm cbm Sgg i o?:gt

from It'??gm% lp%ﬁBg 818 ﬁgrusscin%ﬁs ilm glowrﬁ'?mg er spmﬂmrg woven non-wove

hi gh Fﬂraé/g%{% %(lalp%qx?léfrﬂsﬁhr@rﬂge;\%ymg %Iaggrgr lctalz_iransformatlon
pol yetsiHpringrfeexifgizn. coatisp taginpligr: erprelinking|(iiaRy Re@re: AR, varor

Zi egl eterobipn.twald ferthpigiuspikanirtionyfbstmofampinoyting EXrypR @9 and

am dextrugn, sheett exjruse istest.castifl) sPQE4inE FRMGS, foaming, recycling / rework,
PCT/ ER208dY OhiR)8breakind Berddte tre@at) iteatdt Bownobundoigonents  b)
and CQRRAMERIonE distharddBYmabisRa) Sshbavation (S BRJ4yS, eledroftbinay t

i N reQuslinbadRRuiiRZdcfocds & hisdrl | 1 zabl e synthetic
pol ymer. Conponent c-3) is preferably present in an
anount of 0.01 - 5 % nore preferable 0.1-1 % nost

pr ef erfgbl e

conmpone n
preparation of various shaped articles. Examples are:

ngdlo%s aogord?ng oqthe preseat nven?on can%e aqh tageousg used 8r the

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



Exanpl es of processing of the conpositions according
to the present invention are: |Injection blow nolding,
we@xar0%i1681, bl ow nol di ng, rotonol di ng, in nol dPCT/EP2004/050095
decoration (back injection), slush nolding, injection
nmol di ng, co-injection nolding, formng, conpression
nmol di ng, pressing, filmextrusion (cast filnm blown
film, fiber spinning (woven, non-woven), draw ng
(uni axi al, biaxial), annealing, deep draw ng,
cal andering, mechanical transformation, sintering,
coextrusion, coating, |am nation, crosslinking
(radi ation, peroxide, silane), vapor deposition, weld
toget her, glue, vul kani zation, thernoformng, pipe
extrusion, profile extrusion, sheet extrusion; sheet
casting, spin coating, strapgeng, foam ng, recycling I
rework, extrusion coating, visbreaking (peroxide,

ther nar]m)dﬂle Elgsp%rnge@% IEsy #%"?@gagf?ﬂ{:&ﬂa&? E‘ jggifstai%é&j Ea@tg,geals,
treat m:"dn ! c?prote(cgm soun§ c? aaenegﬁ r\sulatorfnd s¥ e asmna

steriliza oh beans),
gel -coatin t ape extru5|on SMC- process or plastisol.
The cdﬁﬁ%@gFﬁbﬁﬁmﬁdHBWﬁPﬁﬁnFB“?%@“b?%@%Wﬂ“mdﬁﬁﬁFﬁﬂﬁs
can bewagie tipnolay eesied Fapestsldisftisp: t he preparation of
various shaped articles. Exanples are: |-1) Floating
devi ces) Defiees forané ey, eratoi ooy, ma@biteDiaNSing flbnkdygs, pl astic
| unber for decks, piers, boats, kayaks, oars, and
beach (5ehdata fEHEB8 Blofoations: it dartth REKBL bnY SatehidR b.b. CRftly Stfis. 1 N
particul ar bunpers, dashboards, battery, rear and
front n

shel f . - tsk Iﬁteoil% %fdrj%ii@turg %nqgés&gg %{ng ap#ﬂ%&{% agéﬂglc gh%ﬁ)zbd ség%
cover g %sf?ﬁﬁi nol di ngs for flttlngs (1ights),
panes f or dashboards, headl anp gl ass, instrunent

panel , VBRRPEFTES C2SPS AT FeFEnTs 1 B F'§'Edé"le§}’,'°’eﬁ‘fﬁ't"t'ﬁ%‘f°|ei/%e’s°"a'

| i ght scompyées tlephiopghrogable ghppdc brinigr Fipviglat-gpts. qudiand Yidegdpyices),
st op |flogdnpats, saelite €Y hogk andpetdel dsvcasr | or trins; door panels;
gas tank; glazing front side; rear w ndows; seat

backi ngz) Jeeweting fot @er AR ieh aWbidelr ltigtl| at i on, profile
extrusion for sealing, cladding, pillar covers,

C hassi I§3) Bérrcés%r th€ é&@dﬁé‘ndé%sxﬁ %ular I'\ét'x@!lon fo} Jé;@ Espémalfykxlnlpﬁér’
fuel Fases follJ glectng Q’\g %ledr&%%(ﬂs Spt'uge% banGE lAL a@ga?s'for electronic data

converg ble. Lor's, ‘exterior trim
fasteners 1 WD 2004/ 072168
PCT/EP2004/050095 -39 nodul e, gl ass, hinges, |ock
syst en's?) Epgig gpatpaces: '"wm'afwva%w%macmeé&%w §‘teé\5rffﬂ'é’6‘”3fﬂea‘i"f"é
seal s, dishypsfiess, pigsaend iigie-ot ect i on, sound deadener /
insulator and sunroof. 1-3) Road traffic devices, in
par ti ci) asversiogiohtya@s btremigishs, iprsshagies).or r oad mar ki ng, car
accessories, warning triangles, nedical cases,

hel met gy AdplicktBSs-in wire and cable (semi-conductor, insulation and cable-jacketing).

I'*as gupb che)ék ﬁ_ards or fre

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



1-4) Devices for plane, railway, notor car (car,
not or bi ke) i ncluding furnishings. 1-5) Devices for
wapaa®7appl i cations, in particul ar rockets andPCT/EP2004/050095
satellites, e.g. reentry shields. 1-6) Devices for
architecture and design, mning applications, acoustic
qui etized systens, street refuges, and shelters.
I1-1) Appliances, cases and coverings in general and
el ectrictel ectronic devices (personal conputer,
t el ephone, portable phone, printer, television-sets,
audi o and video devices), flower pots, 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
pl ugs, especially conputer -pbugs, cases for electric
and el ectronic parts, printed boards, and materials
Lo 5 ORGSR T A, SRSl |
partldﬁTﬁfa" %ﬂ?ng nachlnes tunbl ers, ovens
(m crowave oven), dish- mashers m xers, and irons.
11- 5) 'R Relprsladep went"?tgmnéwcd@"'gane%fqa@l@tmef isvg'm"@ pools, swimming
| anp- shachess poolfidersGiondlipgn. Flasels, wesdrabes. dividigo wells sipfovalls ddline
( sem -vanokic dhatters (d.gsllet shitre)itiags cbomedddnebeiwaeniopesi strgles, and
11-7) b@bjefsor condensers, refrigerators, heating
devices, air conditioners, encapsul ating of

el ect PR isGRay SR i V\%é?tﬂgéﬂ%\9&%lclgsolg\fat@iﬁg@ﬁm&%%sin%nd
vacuun1c|eaners 2004/ 072168 PCT/ EP2004/ 050095 -40

[ -
lI]14-§F|¥qlenlc artlc,es %rggrglcular%laperss Des a% It(|: %(?\Wgnce) fen(ugr'eﬁég}ehe nd

sl i de

knobs .29 %T“&P"‘HF%\&‘%% t“bi/'é?%’{‘% ‘?"8% 8?@”%?#1‘3 i Fﬁ"T |
vanes, sol ar devices, sw nmmng pools, swinmng poo
cover§%95®®Wmﬁ%%§ﬁ§wdﬁﬁwﬁm4Wﬁ%W%?a@P%%%W%FWﬁEFﬂPEBeS,
di vi dintge pratelctios, pipesifongas.\eihdnt sewadeitigiinggrlowngipky. and drpippg$ s |
shutt eygemge. g. roller shutters), fittings, connections
bet ween pi pes, sleeves, and conveyor belts. 111-3)
Sani t ajiy) pRfidsiofdnPiomdirwidh bired) bakisigfower cubi cl es,

| avatory seats, covers, and sinks. 111-4) Hygienic

articl @ﬁg[ags g tets &;}éh&{ar g(fnﬂ&i%ra@s Q%Fbﬁﬁﬂdm&qwnghthlc twin or
I ncont | u'l?lwenlgal cra scﬁoo S n ged sNeg% wmgow fi lﬁurfﬁr ar&lte%alial gE I%W@&

cur ets, tooth
brushé§“”§ﬁ8"ﬁ5@”ﬁ§ﬁ%‘maﬂTngf Pi pes (cross-1inked or

not) for water, waste water and chenicals, pipes for
Wi re dhg)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.



cabl e protection, pipes for gas, oil and sewage,

guttering, down pipes, and drai nage systens. 111-6)
we@ewitiorass of any geonetry (w ndow panes) and sSPOI/RB2004/050095

111-7) d ass substitutes, in particular extruded

pl ates, glazing for buildings (nonolithic, twin or

multiwall), aircraft, schools, extruded sheets, w ndow

filmfor architectural glazing, train,

transportation, sanitary articles, and greenhouse.

111-8) Plates (walls, cutting board),

extrusi on-coating (photographi c paper, tetrapack and

pi pe coating), silos, wood substitute, plastic

| unber, wood conposites, walls, surfaces, furniture,

decorative foil, floor coverings (interior and
exterior applications), floo#ing, duck boards, and
tiles. 111-9) Intake and outlet manifolds. 111-10)

glege ﬂtgv 6? P%%Q {\;valp an% cdthng OITB) t‘?’ays AT ?B 8 56%‘3}0 r? nr‘% ﬁcglrl er%giére rs,

wor k tEﬁgm”P%%@?ﬁ%gmyaﬂ?fﬁ@mgﬂﬁggﬂm%?ﬁ$gmmpand
tarpaul ins. WD 2004/ 072168 PCT/ EP2004/ 050095 -41

| V-1) PPIfouas fRprgaoptsucsyrad eiapiet Paifodstafufgionic prficdgy sgectexties/
art i f i reingflameptsaifass; wipest qudding (shadespimtefii¢a] appligationglorulsfilelag f or
st adi uspprchtiagySuch at dalrg pioie@ign cloes, hdtd, ©pea lcableb, Sidnys, Eads, threads,
st adi Usatety beaghsiis(cdthky, @tdnsr) glovédots; Aipr@tbootd, Mtinje apénedie N
fabri Cg%rnﬁﬂpgvimﬂké%or@m Shbreitds Gearadol, :b:ﬁ%ﬁéije)( FaREHBY, Sardblides,

hy gl € néaﬁ §aqlctol1 QIIl( Qﬁmélng gn@&gs Qgﬁtsl Jirt%§s éun beﬂp le(fbbésaamgss )
filters; w pes / curtalns (shades) / nedi cal

appl I Cle(%)tl\/%gl?r;rfeT lnfuLl(on covers ar{d sea(s?tpgofs Emnes%PS SSP%I" %‘dum S, gown

protection C I%
A

under vRZSRSS: EIopRFEIPaRsp fspdpacking B wieppR (pdle andspi)padisa
appar efackaging fiesiferftsalid). aitxiopiapiely pelts. g0 BRARATS: CAPAD FUIT as

( par aswbsple, Jashtwtra desipts, frar ererhaat evgsole medulggbdr timdheadiingry,jinftegor
"bal | oing intedot miraeapapE! BigF, a8at ligodge eoyer, tseatst pering baupe diserings U
beds, Jned kexttagsd rvandn. bags. | V-3) Menbr anes,

i nsul ation, covers and seals for roofs, tunnels,

du nps, V) Fi Pt gpgckag%bl m Iamlm l a%rlc[ﬂQ@farlldmg{lcUﬁmé@ﬁh%e muich,
9C0Me 41550, BT i 0045 esG bt ABSer G5 RAHE S

sun-s canopi es, wal | paper, food
packi n‘!esa'"a'c?h\f/i\'/'r"g)\r/)\{gmesg“md(cfoil exﬁf)l e and sol | d), nedical

packa (flexible & solid), airbags/safety belts,
B S Fraperasst GovrenFostie 41 SR OP SR e,
dashboard, cockpits, door, overhead consol e nodul e,
door t \rHZ)rﬁtoralgead@ism@h 8, boen(cripd) duegagd, thgththpuagiold hopsepplieler
M 1 r or Belvep &tickeicrew habs packs.@adcalsuggage cover, seats,
steering columm, steering
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.



wheel , textiles, and trunk trim V) Filnms (packagi ng,
dunp, lamnating, agriculture and horticulture,
w@e@eniese, nul ch, tunnel, silage), bale w apCT/EP2004/050095
swi nm ng pools, waste bags, wall paper, stretch film
raffia, desalination film batteries, and connectors.
VI -1) Food packing and wapping (flexible and solid),
BOPP, BOPET, bottles. VI-2) Storage systens such as
boxes (crates), l|luggage, chest, househol d boxes,
pal l ets, shelves, tracks, screw boxes, packs, and
cans. VI-3) Cartridges, syringes, nedica
appl i cations, 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 / chemtstry / gas / oil /
gasoline / diesel; tank liners, boxes, crates,

bat t e r\X 1)CEa><En<{SIPId ﬁoatlngc(pq%g rerrqelra?a%lg:l pedcga ngg ﬁouseﬁé“&alp“c'% of any k'nd

pi st on, ostlc devicC

D O PR o DFelP L P B S i s 5
2004/ W%@QPW??’EF‘?UO%P‘% BIGHP-CIoHSS- v/ | - 1) Extrusi on
coati ng (photo paper, tetrapack, pipe coating),

hous ehji2Buprot degibessrtigds fanihg/leikireriiple sufteas gportseppgltnessdevises,

t her nagmdagits rhags, ski-badtsOitline Satésadhig @iy Jopt, dired serfaben (p-gstreis € s
such afoub)dSw topsl bR amit@pper BoesCnd&dps, zi pper s,

cl osures, |ocks, and snap-closures. VII-2) Support
devi c e\f‘ﬁas I%Fnﬁl}re% g%lﬁ'erJl Rbmed Qn@clés @bsﬁnUJSmesaEtQFsorﬁér@ [ﬂ)alﬁss spangey, ts
and fi ot spgcﬁl%s %gtg ﬁrgeﬁ thaj r@é{ﬂprﬁ&% Qa%leﬂp;.xélps tgylgl mmﬂé)ll:ltss(boards

S s e oy ot eces o
bottl es, and cans. VII-3) Furnlture in general, foaned
art i cl W) Vaejasiprarisal anf fpacte dA5€B%er s) . f oams, sponges,
di sh cl othes, nmats, garden chairs, stadiun1seats,

t abl es\cll-swmh@ase, (eqti@y@ivkinbmowcﬁ, smjnsi%i ts (boards /

figures / balls), playhouses, slides, and play

vehi clvas)Boxs kor &)'s, ddbdeE brihiGeo tapds; mDlcie@adic attifieh, difagRugptids of
dat a SdnPird @R11-point\¥bds; s@npdind IdPRR, MiadetshénRa trdckel bottds dr gl NG,
cooKi nglum%péohtgg()innksv Jle'tergg)ts c%g'?fe@é lnf:lgbfng Ql%n%s) &@&ﬁ&t\l& t@p%s
and vi deo tapes DVD electronlc articles, office

Suppl I\@Sl) l%otwear (n%esls ho so(el% msE so Itg tiabeésglgsst &ura?ﬁ?e%we%r}gd

V O| u n.ebo)gﬁgmnb\gﬂ%tagﬁi gaa alﬁhhfé’gt etlc(;)péeeé r ott es couc 1e% arnn\élal

| ncl PR NEP e AR R B BT i efciosios
Foot wear (shoes / shoe-soles), insoles, spats,

adhesi 2i@sDevigss pfifjitet pptyabrs Gaitinball, ghing clayf(gelio). 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.



boxes (fruit, vegetables, neat, fish), synthetic
paper, |abels for bottles, couches, artificial joints
w@ bavmmmigs pri nti ng pl ates (fl exographic), pri nPEIEP2004/050095
circuit boards, and display technologies. VII-8)
Devices of filled polymers (talc, chalk, china clay
(kaolin), wollastonite, pignents, carbon black, Ti02,
m ca, nanoconposites, dolomte, silicates, glass,
asbestos). Thus, a further enbodi ment of the present
invention relates to a shaped article, in particular
a filmfiber, profile, pipe, bottle, tank or
cont ai ner, obtainable froma conposition as described
above. A nolded article is preferred. The nolding is
in particular effected by injection, blow,
conpressi on, roto-nolding, or-48t ush-nol di ng or
extrusi on. WD 2004/ 072168 PCT/ EP2004/ 050095 -43 A
further enbodinent of the pr esent invention relates to
mor a ented

a nono
film oﬁgfx a‘h?er ﬁg Ofilmenf & mﬁ?resent |n\r/ﬁr3t8g nl'eiatles to a monoa ﬁ'g 0|¥ent d;n

The p rb&'ﬂ'ﬁ?"e?t‘?ﬂ?'@‘rﬁ’f’tﬁ ek F%"?i%'@@s'ﬁwg?sélfséébe1 58°"5 rrul til ay e r
systemin which one or nore |layers contain a
conposline bresent peentigaiygher rilpiag toimyilayer sGiamedn whishere onmes laps t he
f or mul camein(akcpmpofitioh s desatbeq dodvé) are novel . Thus, the
present invention also relates to a conmpound of the
formula (1A, (11A) or (111A) R IS O-CNH (1A HN

\ N_é?:'mé co|*npoungs QﬂBZerngagl)R% and%ﬂl) aQ nb\g. Thuﬂhé présledt iﬁ\)entioan’sg \

. NCH | rLlates to a compound of the formula (1A), (I1A) or (IlII1A)

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;



Y2/INNH p /Y3 Z7 1 OC NHO- C-10 (II1A)  Z2NMHH

N Z3 wherein R, R2 and R3, or Y,, Y2 and Y3, or Z,,
wQ@200a0t2188 | ndependent|ly of one another are  PCT/EP2004/050095

C3- C2oal kyl or G -C2oal kyl substituted by one or nore

hydr oxy; WD 2004/ 072168 PCT/ EP2004/ 050095 -44

C2- C2oal kenyl unsubstituted or substituted by one or

nore hydroxy; C2-C2oal kyl interrupted by oxygen or

sul fur; C3-Cl2cycl oal kyl unsubstituted or substituted

by one or nore Cl-C2oal kyl ;

(C3-Cl2cycl oal kyl ) - C1-d oal kyl unsubstituted or

substituted by one or nore Cl-C2oal kyl ;

bi s[ C3- C12cycl oal kyl ] - C1- Cloal kyl unsubstituted or

substituted by one or nore Cl-C2oal kyl; a bicyclic or

tricyclic hydrocarbon radical4with 5 to 20 carbon

atons unsubstituted or substituted by one or nore

Cl- C20 2-CzoX kel"uyl LR?U%% d or sukg%&: toﬁﬁdﬂ(g re l%%%y;o rnore

rad| cal’s C2oal kyl am no,

(Cl- (\Gfaé‘fy i) péer‘hb’h%ygﬁ'h"(ﬂsﬂl{ Vidr oxy: Wi th the proviso
t h at L &etyPiedFy F'ﬁ%ﬁtff}ﬁ@ AyPHosfided By %‘E Préﬂmi"rgd‘:“a'ky'
m et H@x‘iﬁﬁﬁb?\'y!) Sr-QuRiehippubipted giattiipd by @PROLBER FiCartletl or
subst i tislfs€eeytinpliad$eCiaikyl psvbetituted disetaltuted Sdneerimerd Cf Gl
Cl1- C2oatidkyyd o igyBic GaBewpar raehikit 5 to Ptvaboy ktpmsUhsuGRtaied dk OX y
and hyssseaiy by plaemyseat by unsubstituted or
subst i fhkHyRGbsfNed 8F e SmoldRkiBasGdicclod o I ¥ kalkyl, Ci-Cxalkylamino,
bi phenyk; &2% S 43@!\ J umﬂé*aét.gonhuttzeacém@roxﬁmﬁ bibcldied Dy

one or oal ky napht hyl unsubstituted or
ﬁ;gﬁ: Ihg{ Ut e‘f?-ycé(g u s&bs\quted or sutbstlt]&ed bg?zn% grl moXe rddlc%s stelected {rom

ed by

one or“ e € f”@'ﬁ' 1R Cry ﬁﬁ?ﬂ'ﬂ’f"ﬁw

uns ubstPYEPeRY unsyostétp §ﬁsF*15U‘tt°é'6y By gHE Cb‘fz"aa%ﬁ re

Cl- C2 iMRyHCCopivprestiisgisubstted by ore Gribdllof| - a 5-

t 0 6- nepHieiuesdbstifdtder wesfitetbd by oreatiiored]-Coaftubst i t ut ed or

subst i dapHirgled:-Dyalkg nButBHuigIDr sgbs@lted by one or more Ci-Cxoalkyl;
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;



C2oal kyl ; a Cl1-C2ohydrocarbon radi cal containing one
or nore hal ogen; or tri(Cl-Cloal kyl)silyl(Cl-Cloa
whgoop 072168 h t he proviso that (1) R2, R3, Y1, YRCT/EB2004/050095
Z1, Z2 and Z3 independently of one another are
additionally nmethyl, ethyl or 2,3-di hydroxyphenyl;
(2) at least one of the radicals Rl, R2 and R3, or Y1,
Y2 and Y3, or Z1, Z2 and Z3 is branched C3-C2oal kyl
unsubstituted or substituted by one or nore hydroxy;
C2- C20al kyl interrupted by oxygen or sulfur;
C3- C12Cycl oal kyl unsubstituted or substituted by one
or nore Cl-Coal kyl; (C3-Cl2cycl oal kyl)-C1-d oal kyl
unsubstituted or substituted by one or nore
Cl- C2oal kyl; a bicyclic or tricyclic hydrocarbon
radical wth 5 to 20 carbon -as-ons unsubstituted or
substituted by one or nore Cl- C20a|ky| phenyl

2248 ggf d‘yl%f k@r ns%%tpu‘?eld ﬁr silit t%%%?y Q ocpr?r]o drgnps sgec{eglpol cal s

Cl- CZoCa 3 ?ﬁcﬁ@"m&’(' ?ﬂ%&%ﬂ °F¥o Cydr oxy and
ni t r o: PPy HD64T oL Bister PEsssY WPCF?OB@%Q' oyl

pheny | nagbihy-CRerel ki yisubgtittied prsebstityied exprper meg 6st-i@fyiPled by one
or norECCdkydsdii(S-Gelkweped from Cl- C2oal kyl

C3- C128)yte baxqbdayii-t-buppikssmigkpival lbmis) oankaatix ig dischathedy dr oxy ;

bi phenyl - (Cl- Cl oal kyl ) unsubstituted or substituted by
ONe Orpdidbdeohbufed @Rk Kydent inveRRPA sk wifelem C20al Ky
UnsUb%ﬁkéH%@QmQ&méHﬂskﬂ$&ﬁQﬂwb%m%ﬁ§o@H JREE s

Cl-C2 6,0l ,orn( Cl1- C oal kyI)S|IyI(Cl & oal kyl ) :
al\f? (bu ylgcygoa%y?r@%l{ ueld er asrrbstrtr1ted n){ones mBre Ck éotgnkyl e is

di scl ai ned. Preferred conpounds of the present
i nvent Mefemeguesds fasgked nfiseprwingfragples B prigiie MgPstt he

radicals Rl, R2 and R3, or Y1, Y2 and Y3, or Z1, Z2
and Z3g artiolter sinerie@3ceE R etbddipbove fonthe GBrpamdaelie fsaiide )
uns ubs)iata(ieek aBb applisdBtid thelsbrardundyof Heiemale (VKD (1L8) and (I1A).
Cl- C2oal kyl .  The conpounds described in the working
exanpl RS cothbdendd br tR @ dula@i)) Lipdr (1) Bdn 88 @phred il SHB10d) ®Iichdwh pHboddses
uses apd ghopr( |ﬁrh%l%wr rkﬂ&é&rﬁd]e@ Qﬁ’e c@rprgyn@s Japé'lsotb@ﬁepgr@cfmo unds
of the xin%namoa%e (rJe Pany 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.,



(1) and (111) are also applicable to the conpounds of

the formulae (1A, (I 1A and (11 IA). The conpounds
we@bootloibornmula (1), (I1) or (111) can be prepetEEPI004/050095

anal ogy to known processes as shown in the follow ng

wor ki ng exanpl es. The conpounds can al so be prepared

for exanple without the use of any solvent. Unless

i ndi cated ot herwi se, heretofore and hereinafter, all

parts and percentages are by weight and all

tenperatures are given in degrees Celsius (C).

"Customary wor ki ng up” neans: addition to water,

filtration of precipitate, extracting with organic

sol vent and/or purifying the product by

crystallization and/or chromatography and / or

subl i mation. A general exanphke of the preparation of

t he conpounds of the formul a (1) The corrpounds of the

1;f0 ' ;-TU lspraéggal) %the com{nerc%y E}Callablee\/grSI?iflg g‘x carb(% s¥pF¥rt Pydrg%ﬁ gntc!anoog

1, 3- di SAFRIAG Ve PP BT AR ?ﬂp‘afa%%s ogepn Zdana 120

appr opf (SaEscheest 2 gl Fegametdeq fgfog sea ﬂ‘ﬁr"l‘i%‘?"f"’é‘is@"’eﬁ? i ¢

sol veriydroggriaien e &g tetsehwdifure M), TBiFmethanplj difpfhrieaRged e &an

be i sd\-mtheidyrgidinp MBI Atenative rprsdueris restdctipntitpRangyeNickel and

COr I e pBaaidé R¢ydrogandsume [skaard. Ohganibud che@dn 8. @&eqoidiod o ed i n

bot h frﬁfofmnnb\ylg% Gﬁarhlj(rs&%"t*nh@ﬁbérﬁhm of0) & Bih@ Rnoadtih @Rirédadi@s.

sol ve rﬂecryslarllza{loﬁ caAlbS QBRI JOki® mbtRndl SBarkiR otz dcbtok 0N Of

the CrTHg@eetarE héa'megrﬁmec%taltl&ﬁonll tﬁcg‘lyéi'gcﬁlg'ldggnu%pp éﬂlét

( Wi th be ac l\/\{le(} v§i ?tomhlonqﬁnc%Jnou% or aﬁ’n Q)%es\é@ftth% é?)grﬂﬁ cild aﬂo‘:l
g t on.

hy d ro %ence (éfan Or an[lcg;lznsgamc Cﬁecextﬁglt)als l&frz%lrllne

PosSi gTeg'ra 1

etc., SAEYSTRSTS FeerRerrEess 697 BeTaE °ﬂ%‘ BrEf ér abl y
the cCREIdRELP PP 2si3pYating agedt v s cagh o £33F BB o ¢ |
The hyehcioyie priefl ehin hagbsdyes or geiarbly dhedEtends AtiervepotpriEe

pr ess ueagtioniemperptigsrdeqende grsth natura bf te@eyjaie adenly @9 b &0Ren 20
and 12&aticdprifatoe biyhe Glaek®: isdagiedvugh| y r ecomended

bef or ersipi@fiofireth)alizalafbsBipg Wit briapGapkiatetituse df @dter/briic solvent or
hy dr 0ggRAad doRdivRfaRc Bivédt or Hift b hd WO E 8 bRl Nipivater, ethandl,
THE et hanal, di methyl formam de (DWF) or

N- et hyl pyrrolidinone (NWP). An alternative procedure
is reduction with Raney-N ckel and hydr azi ne as

hydrogen source (see apter 8.1,
Reduk%?%ﬁ”#%ﬁmﬁf%?ﬁv Fﬁgﬁﬁﬁﬁggﬁkﬁﬁggﬁﬁfrosoverblndung,
Berlin, 197 or other known standard reductions.
Recrystalli ion can be carried out- e.g. with

met hanol , et ang| or other alcohols. The free am ne
(or the anﬂhe bt ai ned fromthe hydrochl ori de and an
appropriate b ) can be acylated with a

stoi chiongtri nount  OF CétipodXCPS S of the

cor r espondinTg C|d’chlor|de

SaRae

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




preferably in the presence of an organic or inorganic
non-interacting base e.g. triethylam ne,

WO pooBor3ibam ne, pyridi ne; another nmethod uses BCT/EP2004/050095
stoi chionetric anmobunt or an 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 (e.g. 0 -100C).

I sol ation/purification of the final product is carried
out by precipitation/recrystallization/washing with
an appropriate mxture of water/organic solvent or
organi c sol vent/organic solvent or wwth a pure

sol vent, e.g. DMF/ water, NVPAWwater, ethanol, nethano
etc. Exanple A: Preparation of

1 3, 5 1t6 E%[) &M mol8p|?$ %( llt%gl rI Pon m ng ? nzfg(p me&?anolc@.;naN

Pr e par?’g? T 8H "Stfyd'if“'%” f"lxﬁ”’ﬁ f?lp'ﬁ BA %‘ée lLglass reacmr d t.2gof

tri shyalegiahiogk fepa actipiest cathends 9esTaBretsteT PR GERATBEYHYS

- 47 16imguged(nih GOgen a3 fimesfuitighyesaqgs itethydepanisiopid ojt & 40°C

di ssolapeahyilrggermpresiureof ¢ tmr forf24 16 Dhemdactiof mixyse ipsansidrredundpr ineB00

m  of adn@bmheabivid s b n@Meredionee 400 okdiumingm pxsie Noat)garemase the

Buec hi actifhtetssndn QaGhtaNst aadhehtel. T siht@colorqaadiltiandhi idmadd@y Wt . - %
on actdowaegho B kishochididedy @6 shdiiohRf: @Rt BficedtSiec| 0OSEd
and u "IQcﬁ&:hlc?fﬁé 4ot [188mipind hdel BB 20 OB pripkatta Prbdubt REIGR4 48D 3
times vygls { d wm ﬁngtha(%g gl% drle-ga%lellé]ggﬁltégo gl&pgr éh s%l%r ried out at

40 C 'and rogen pressure o ar for 24 h. The
reaction mxture is transferred under inert

at mos pisr B4 4080 T XA UG fi It ered over 40 g of

al um nEAMB LY shayel BHNF 683PT-enpve the acti vat ed

carbon, the catalyst and water. The slightly col ored

solution is imrediately converted into the

t r i shyalrreiaiion bi 16 E-trislyycibiesyicaishayidmingibensshe. & m Xt ur e of

C 0NC e nt.db g t4@chmolnyf &l 8, o-Gikthi@béngbBe t@Bydebcr{cli@Q@ndTl 1)g obdndicnaed dagnol

(200 ndnder incfaGnofph&&tb BY i 8 M-rfdth@SHkhidinoheSNtl) bld@6 adr sand

washe dp r\MnE ghd U&%Felﬂt@@ Qll 2. ﬁ)@QM@ IHm@lfjof E}@oh\éiaﬁécgboﬁyl wahote R addbu.

l I 9 ht - ‘&5 %XC |x§1%||s| hga ed}éI 6@ l’('Jdarnd s‘lhﬁed6ﬁgfter94 ‘ogrs Qlégacma ln*)xtu@ 1564 %
t a%de\é to 1000 mi of ice wa(‘emhe)preclpatate Is ﬂgred (%lt (Eustgrﬁall?}bwoﬁmp

{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.



2) Preparation of
1, 3,5-tris[cycl ohexyl car bonyl am no] benzene. 1.00 g

w@ 4003/0mrme$ ) of 1,3,5-triam nobenzene tri shydr optit/ariode050095
and 0.1 g of dry LiCl are added wunder inert ,
atnosphere to 50 ml of dry N nethyl pyrrolidi none (NWVP)
and 10 m of dry pyridine and cooled to 5 C 2.10 g
(14.3 mmol ) of cycl ohexanecar bonyl chloride is added.
The reaction mxture is heated to 60 C and stirred.
After 24 hours the reaction mxture is added to 1000
m of ice water. The precipitate is filtered off.
Custonmary work-up (recrystallization from
t ol uene/ n-hexane (1:1 mixture)) gives the desired
product. Yield: 1.33 g (2.93 nmol) = 68.2 % of theory.
Melting point: 286 C. MS El -48453 (Mt). Exanple B:
Preparation of
1,3,5-Tris[2, %%,‘g%mst hyl pr opi onyl am no] benzene. WD
2004/ 072168 PLT/EP2004/ 050095 -48- (CH3)3 5, C N-H (=
Conpound 1- CBH'HN INHI | (H3QO3C- CQ0O0,C,
C(CH3)3 1) 1.00/ g (4.3 mml) of 1,3,5-triam nobenzene
tri shydrochl or (See Ex=dmpbenddp) and 0.1 g of Lid
are added win e/H atnosphere to 50 ml of dry NWP
and 10 ml of) dry pyridine and cooled to 5 C. 1.73 g
(14. 3 m;@:]’c)/cefo Pig? ogl chloride is added. The
reaction mxture is “Hedted to 60 C and stirred. After
24 hours the reaction mxture is added to 1000 m of
i ce Wptodh 4.3 hawl) @n estighitobdnend tishfdiobtioade@Sbe Biafnple ATaiSit00 Kefr v
WO K- UR 4ré R8daYisdeelt btasbieRto 50 Dol @il Al yochi ) byddie 2@l Ve's
t he deglidygsh -Br184Gk.3 mmofloflvEloy dioféis Siabal Thé Radi®iMidureTs 39. 6
% of R8N Veo Mk LltOARROk Murs BB i ils Ak Blodd G #ed ed,

subl i d”n%¥el t%'p@ci%ta ? gl‘llter'ed 0%7 %stgml\élé-/)\nior_k-lug ()'ecr'}%tam{aﬁﬁ %n‘?t Ion
nmet hod 0 wZor LIl alnl nobenzene:

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



18 g (0.0983 nol) of 3,5-dinitroaniline in 180 m of
tetrahydrofuran are hydrogenated in the presence of
wa2@497Re8 C (10 %9 for 6 h at 20-40 under nor MBECT/EP2004/050095
pressure. After separation of the catalyst by
filtration, the filtrate is concentrated and a part of
the product precipitated from the solution. The
remai ni ng product is isolated by distilling off the
solvent. Total yield: 10.77 g (= 89 % of theory).
Melting point: 117 (deconposition). M C : 124
(MH). I11) Drect synthesis of the conmpound 1-2 from
1, 3-di am no- 5-ni trobenzene without isolation of the
trisamine internediate: 20 g (0.12 nol) of
1, 3-di am no- 5- ni trobenzene and 500 m of
N- et hyl pyrroli done (NVWP) arée- hydrogenated at 25 Cin
the presence of 2 g Pd/C (10 % for 5 h at 1-2 bar in

an aUt %ld Qr}é% racte% go%‘ﬁe %91%5 ; Lnol”‘)fé (!tl\é & |L«Qq0 25

anhydr|

is WO %ﬂﬁﬂ’ 5’7’2’1%"85 (f‘g@’g ”d'sibta'?e Staecfr’el eII Sand
ext r aft®d ( Soxhl et) vvlth 300 m of nethanol for 20 h.
The extract is cooled to 25 C and the precipitate is
filtered: 4d W% dtleonlfhe desired product is obtained as
a col Or-Nessd Mp ewdetical with ¢ @laducidederiged 1. 50 % of t heory).
1H-NVMR and MS are identical with the product described
i n 1) av) bkt sfRkrb Gk thesy oS H ForOf3-dlaiRo-SaiERALACitlouidsoktioM N
1, 3- diyd e efclifi@benzene without isolation of the
tri Sa%@s 1:“3 %f 1%‘11@3-@ mtrogeglzeQe &Q5db%lmln*)ethm“hdmone (NMP)

&I—S dlﬁ’:lrel @OFGI‘%:F(P&': 58 A=

Pd/ for% h/1-2 bar in an ’
Vo ed 25 C

e e R L s, o
i n an OGUh R i it 2t Lo TE™ B1F SRR i creed RARG a’fdlﬂlie ar e
added Pepieltate | BlesiFrp prprivitaie istpan washef w700 Tipf Fetiggol anggied to
The cavedsgst!7Pgorp-pittesnsidls-dftdr regrystaliion FoPhRMF ang PiE/water a
sol ut ivow pbwletdhied. t 0 10C and the precipitate is
filtered off. The precipitate is then washed with 200
m of vimtfrapelesandrwdbied to give 35 g (71.7 % of
of f - Whily Lifir £ 118 b kudnticaith BE préabi& die¥sibanlyi zat i on from DMF
and DVF/water a white powder is obtained. Yield: 31.5
g ( = QI?I’n a sirh /qa way, thn?ngnX)Z 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.



1H-NVR and MS are identical wth the product described
inl). V) In asimlar way, conpound 1-2 can al so be
w@bdoaioraes by acyl ati on of 1,3,5- triam nobenzeP€T/EP2004/050095

obt ai ned by catal ytic hydrogenation of 100.1 g (0.546
mol) of 3,5- dinitroaniline in 1 L of NV\P with 5 g
Pd/ C(10 %9 for 6 h at 50 C, separation of the catalyst
(filtration) and subsequent acylation with 615 m
(3.03 nmol) of pivalic anhydride as described in IV).
Yield: 91.5 %of theory. 1H NVR and M5 are identi cal
with the product described in |) Exanple C
Preparati on of
1, 3,5-tris[4-nethyl benzoyl am no] benzene. WO
2004/ 072168 PCT/ EP2004/ 050095 -50 C (= Conpound 1-3)
i HNI1T NA \CO0O,CCa p Compound 1-3 is obtained as
an of f-white powder in analogy to Exanple A from 3. 48
g (15.0 nmmol) of 1,3,5-triam nobenzene hydrochl ori de,
8.34 g (54.Q mvol ) of 4-nethyl benzoyl chloride, 200
m of NWP, [@ m of triethylamne and 0.4 g of LiCl.
Yield: 1.92 1 L: 26.8 % of theory). Melting point:
278 C. MBS BEf "W 477 ( MEOempdiddfpl e D. Preparation of
1,3,5-tris[3 di met hyl benzoyl am no] benzene. pNH (=
Conpound Ty dEN ° NCH )Crc EO O C 9 Conpound 1-4 is
obt ai ne ~A CO ess powder in analogy to Exanple A
from 1. g\?lﬁ. 1) of 1,3,5-triam nobenzene
hydrochl oride, 6.07 g (36.0 muol) of
3, 4- di net hyl benzoyl

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
oL

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.



chloride, 100 Ml of NMP, 20 m of triethylam ne and
0.3 g of LICI. WO 2004/072168 PCT/ EP2004/ 050095 -51-
woe@m72188 55 g (= 49.1 % of theory). Melting pRCTEP2080850095
C. M5 El : 519 (Mt"). Exanple E: Preparation of
1,3,5-tris[3,5-dimethyl benzoyl am no] benzene. I\ i
O- CNNHH \ ~H (= Compound 1-5) NNGCOO*5~ C
\ Compound 1-5 is obtained as a col orl ess powder in
anal ogy to example A from1.23 g (10.0 mmol) of
1, 3,5-triam nobenzene hydrochloride, 6.00 g (35.6
mmol ) of 3, 5-di net hyl benzoyl chloride, 100 m of NWP,
20 M of triethylamine and 0.3 g of LiCl. Yield: 2.00
g (= 38.5 %of theory). Melting point: 282 C
(pol ynor phous, hi ghest endot herm peak). M El : 519
(M). Exanple F. Preparationsof
1, 3,5-tris[cydopent anecar bonyl anm no] benzene. 9H O-CN~

HEN N. H WO 2004/ 072168
PCT/EQ%@%%gﬁédg£é° gﬁ Compound 1-6 is obtained as a

col orl P in anal ogy to Exanple A from 2.50 ¢

(10. 78 Pﬁ”bf 1, 3, 5-tri ani nobenzene hydrochl ori de,

4.75 g (35.83 nmml) of cycl opentanecarbonyl chloride,

70 M of NWP, 15 m of pyridine and 0.3 g of LICl.
Example E: Preparation of 1,3,5-tris[3,5-dimethylbenzoylamino]benzene.

u /@\ " (= Compound I-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 (E1): 519 (M™).

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

Y

~C. N/H

i (= Compound |-6)
H

\N N'H

T



Yield: 1.00 g (= 22.6 %of theory). Melting point:
285 C. Ms ElI : 411 (M+*). Exanple G Preparation of

wa 284871168 s[ 1- adanant anecar bonyl am no] benzene. PCODEPID04/050095
\NHH 1 (= Conmpound 1-7) \ NNHI I~ CEO OTC
Conpound 1-7 is obtained as a colorl ess powder in
anal ogy to Exanple A from1.68 g (13.6 nmol) of
1, 3,5-triam nobenzene hydrochloride, 9.03 g (45.0
mol ) of 1-adamant anecarbonyl chloride, 150 m of
NWMP, 30 ml of pyridine and 0.3 g of LICI. Yield: 6.75
g (= 81.4 %of theory). Melting point: Sublimtion (no
nel ting point observed). M El : 609 (M+'). Exanple
H: Preparation of 1, 3,5-tris[2-nmethyl propionylam
i no] benzene. WD 2004/ 072168 PCT/ EP2004/ 050095 -53- Y
OCNH H | H(= Conpound 168 N N YC .0 O CY
Compound 1-8 is obtained as an off- mhite pomder in

anal o oundﬁ% |snBa|ned asac Iorlmslo g m%n ;)C (10 75
1, 3 5- roch ‘%3!“!

ol ) s s 83%6?%1“@“ ﬁwﬁfﬁwo
M of PPilerhgeaPnts "L errgresndy 3(9f°f Y9 . Yield: 0.95 g
(= 20.9 %of theory). Melting point: 290 C. M El :
333 ( M 1.00 g (= 22.6 % of theory).

Melting point: 285 °C.
MS (El): 411 (M*).

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

N
N Q (= Compound |I-7)

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.

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.



Exanpl e 1: Preparation of
1,3,5-tris[3, 3-di net hyl butyryl am no] benzene. rl< OH
woi2004/02168= Conpound 1-9) ~N N COQ CSC ConpouneCT/EB200£050095
obt ai ned as an off-white powder in analogy to Exanple
Afrom4.65 g (20.0 mml) of 1,3,5-triam nobenzene
hydrochl oride, 9.42 g (70.0 nmmol ) of
3,3-dinmethyl butyric acid chloride, 250 mi of NWP, 50
m of triethylamne and 0.5 g of Lid. Yield: 3.82 g
(= 45.7 %of theory). Melting point: 316 C WO
2004/ 072168 PCT/ EP2004/ 050095 -54- Ms ElI : 417 (M).
Exanpl e J: Preparation of
1,3,5-tris[2-ethyl butyryl am no] benzene. O CNH / (
Compound 1-10) HEN I NCH CEO OTC Conpound 1-10 is
obt ai ned as of f-white powder-58n1 anal ogy to Exanple A
from4.65 g (20.0 nmol) of 1,3,5-triam nobenzene
hydrochl oride, 9.42 g (70.0 mmol ) of 2-ethylbutyric
acid chlofide, 250 m of NMP, 50 m of triethylanine
and 0.5 g Of'Lid. Yield: 4.04 g (= 48.4 % of theory).

Mel ting p?kgji 363 C (under sublimation). M El : 417

(M) . Exanplle K PPFEparat® on of
1,3,5-tri'S| ,ZEdinethylbutyrylanino]benzene. O~I CI NH
H H (=Cowpoing-|-11) N N

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.



I I QO OCC W 2004/ 072168 PCT/ EP2004/ 050095 -55
Conpound 1-11 is obtained as a colorless, fluffy solid
w@ewdociies n anal ogy to Exanple A from 1.23 g PADEPR2004/050095
mrol ) of 1,3,5-triam nobenzene, 4.84 g (36.0 mmol ) of
2,2-dinethyl butyric acid chloride, 150 m of NWP, 20

m of triethylamne and 0.3 g of LICI. Yield: 2.93 ¢
(= 70.3 %of theory). Melting point: 368C (under
sublimation). M El : 417 (M+). Exanmple L
Preparation of 1,3,5-tris[2-cyclohexyl-acetylam no]
benzene. p o CNHHN-~NH (= Conmpound 1-12) 6 110
0! ~-c Conpound 1-12 is obtained as a col orl ess powder
in analogy to Exanmple A from1.23 g (10.0 mol) of
1,3,5-triam nobenzene, 5.78 g (36.0 mmol) of

2-cycl ohexyl -acetyl chloridess100 M of NWMP, 20 nl of
triethylamne and 0.3 g of LiCl. Yield: 3.42 g (= 69.1

% of t V). Ml Ting point: 204 C. M5 (Hl):
495(@&%@ e M Preparation of

1,3,5-tris[3-cycl ohexyl - propi onyl am no] benzene. WO
2004/ 072168 PCT/ EP2004/ 050095 -56- N H\ \ ~H (=

Conp o Usxginele.J3 Bypparafign i 13 5rislEepypeividninplberzene. s obt ai ned as a
colorl ess powder in analogy to Exanple A from1l.17 g

(9.5 NN

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

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 (ED): 417 (M™).

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



mrol ) of 1,3,5-triam nobenzene, 5.0 g (28.0 nmol ) of
3-cycl ohexyl - propi onyl chloride, 100 mM of NMP, 20 ni
w@bostorathyl amine and 0.3 g of LiCl. Yield: 1.BFr/gP1064/050095
69.1 %of theory). Melting point: 215C. M5 (E):
537(M ). Exanple N Preparation of
1,3,5-tris[4-cycl ohexyl - butyryl am no] benzene. rf-0 H
H\ (= Conpound 1-14) H"Ni N Cllo Gp WO
2004/ 072168 PCT/ EP2004/ 050095 -57 Conpound 1-14 is
obtai ned as a colorl ess powder in analogy to Exanple A
from1l.23 g (10 mol) of 1,3,5-triam nobenzene, 6.79
g (36.0 mml) of 4-cycl ohexyl-butyryl chloride, 100 m
of NWP, 20 ml of triethylamne and 0.3 g of LiCl.
Yield: 2.30 g (= 40 %of theory). Melting point: 191
C. M5 (El): 579(M-). Exanpl#50: Preparation of
1,3,5-tris[5-cycl ohexyI val er oyI am no] benzene 4

( CH, ) 09 s % dggn&%wesg fiu dLIE'E ul\én 0 leAfrom
C,C P g ﬁy g P
CO| Ol‘ | Zéi g ;e)r 5tr|e1,r]mnfr;g%nzene géll?Om oe) %’ chllme% Tg%:?cnz 10

I'n a
chloride, 150 mi of NMP, 20 ml of trlethylamlne 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

Ex\oo

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.



mrol ) of 1,3,5-triam nobenzene, 7.3 g (36.0 nmol) of
5-cycl ohexyl -val eroyl chloride, 100 M of NWP, 20 ni
w@bostorathyl amine and 0.3 g of LiCl. Yield: 1.BOr/grP1064/050095
23 % of theory). Melting point:141C. MS El : 621
(M+"). Exanple P: Preparation of
1-i sobutyryl am no- 3, 5- bi s[ pi val oyl am no] benzene. WO
2004/ 072168 PCT/ EP2004/ 050095 -58- C(CH3)3 O ~"NXH
H ZzLl | /H (= Conmpound 1-16) N N1 I (H3C)3C-C'o o
C-CH(CH3)2 a) N-isobutyryl-3,5-dinitroaniline is
obtained from45.8 g (0.25 nol) of 3,5-dinitroaniline,
29.3 g (0.275 nol) of isobutyryl chloride, 98.9 g
(1.25 nol) of pyridine, 250 m of NWP and 0.2 g of
LiCl. The acylation is carried out as described in
Exanple A Yield: 62.0 g (= 98-% of theory). Melting
point: 168-170C. M5 Cl : 254 (MH+). b) 24.2 g (0.096
nol) of the product obtained under a) is hydrogenated

in 100 nm NV with 1 g Pd/C (10 % at 50C in

anal ogy toExanple B-V. The solution is used after
separat i of the catalyst by filtration for the next
step wi t4autnisol ation of the internediate
N-isobutyryl- 1,3,5-triam nobenzene (100 % conversi on
accor dikp T C ( Thi=fomreyd +-13Chr omat ogr aphy) :

RF(N-i soButyfyl -1, 3, 5-tri ani nobenzene) = 0. 05;

RE( N- i spBotaf =35 di ni troani | i ne) = 0. 65;
silicaggtggeluen exane/ ethyl acetate 1:1). To this
sol ution .6 g (0.368 nol) of pivalic anhydride are

added at 60C and the reaction mxture is stirred for
I hat 60C. Dilution with water precipitated the

pr oductPRHTUHS P Enedas 4 Py e Py Y }17'°?Vit RO AR S O
was he d™ i) eH SPdirTEte 2R d 08 ER 4 REC) THRcBPYRrEe Y GHY % weg!
is an 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.

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



off-white powder. Yield: 30.9 g (= 86 % of theory).

Melting point: 370C under sublimation. M Cl
wQeRENps Exanple Q Preparation of PCT/EP2004/050095

2, 2-di et hyl but yryl am no- 3, 5- bi s[ pi val oyl am no] benzene

. WD 2004/ 072168 .PCT/ EP2004/ 050095 -59- C(CH 3/ OC

N H~H (= Conpound 1-17) H I NI (HICQ3CC-0

OC'Ca) N2,2-dinethyl butyryl-3,5-dinitroaniline is

obtained from45.8 g (0.25 nol) of 3,5-

dinitroaniline, 37.0 g (0.275 nol) of

2,2-dinmethyl butyryl chloride, 98.9 g (1.25 nol) of

pyridine, 250 ml of NMP and 0.25 g of Lid. The

acylation is carried out as described in Exanple A

Yield: 67.0 g (= 95 %of theory). Ml ting point:

171-173C. Ms C : 282 (MH)57h) 16.7 g (0.06 nol) of

t he product obtained under a) is hydrogenated in 75 n

of NVP w t . q_Pd 10 99 at 90C | nal

B armpl g oy eationt SRellooflyney DB R Bg o,

the PRI AP TRTOPITRE &S WP 4B 2 ﬁ‘éyc'ﬁ'@%'b”g'?'é: i ?Oﬁg ut

i sol atof B> B o HEMY e PR dP HE N- (2, 2-

di met hyl butyryl)-1, 3, 5-tri am no- benzene (100 %

converYeid@soacedkditygyt o TLC. RF(N- 2, 2-

di net haghidbiprigice.1, 3, 5-t (am nobenzene) = 0. 13;

RF( N- Zus2=iglsromtshy| but yryl -3, 5-dinitroaniline) _ 0.83;

silicagel, eluent: hexane/ethyl acetate 1:1). To this

solution 40.65 g (0.218 nol) of pivalic anhydride are

added : ' i bSushitded, for 1 h at
s0C. AR Bl AR OB e kleRpdoBudiebblnie (G "

recrystallization from

(<|3"'z)4

~C
O/ \N/

(= Compound |-15)

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.



DMF the desired product is obtained as a col orl ess
fluffy product. Yield: 14.7 g (= 63.8 % of theory).
waovedokiongepoi nt: No nel ting point detected PCT/EP2004/050095
(sublimation). M5 Cl : 390 (M#). Exanple R
Preparation of
3, 3-di net hyl but yryl am no- 3, 5- bi s[ pi val oyl am no] benzene
. WD 2004/ 072168 PCT/ EP2004/ 050095 -60- C(CH3)3 O
CAN'H bi H, N NCH (=Conpound 1-18) I I (H3C)3C-C-00
Ca) N3,3-dinmethyl butyryl-3,5-dinitroaniline is
obtai ned from45.8 g (0.25 nol) of 3, 5-
dinitroaniline, 37.0 g (0.275 nol) of
3, 3-di net hyl butyryl chloride, 98.9 g (1.25 nol) of
pyridine, 250 ml of NMP and 0.25 g of LiCl. The
acylation is carried out as-@®scribed in Exanple A
Yield: 70 g (= 100 % of theory). Melting point: 145C.
MS(Ql): 282 4M) b) 16.7 g (0.059 nol) of the
conpound obtafned under a) is hydrogenated in 75 nm of
NVP withol Yy Pd/C (10 % at 85C in anal ogy to Exanple
B-V. The solé@i on is. u t.er separation of the
cat al yst b J:gtél“ati ()(né(’?"gmﬂ;| 9
i solatjaon_of t i ntermedi ate N-
3, 3-di ﬁ%p‘hﬂ%af y?A1 3 5-triam nobenzene (100 %
conversion according to TLC. RF(N 3, 3-
di met hyh-lastiyi-g b-didiro3nifae it bttatmBd M BEAF(@LENo) 5F 3B8-dBitfganiline, 29.3
RF( N- 3, B2rsindit ibbleyanidnibtick | o83 g @26 mdbiot gyR&) bAoinN&@ hvp and 02 d &
si | Ca@ehne Gl RlamePGX ANBLREW EaAfiSL ate 1: 1) . To this
solution 40.65 g of pivalic anhydride (0.218 nol) are
added d th action mxture is stirred for 3 h at
Y%d'ero“to_\%g'rga%ﬁ%wﬁ)' anal ogy to Exanple P, the

r the next step w thout

60C. AP RIS
desi r 8 RBIET P obtained as a white powder. Yield:
16.0 :B56M5)96 of theory). Melting point: 368C

under subl i mati on.
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.



M5 Cl : 390 (WH). Exanple S: Preparation of
1, 3-bi s[isobutyrylam no] -5- pival oyl am nobenzene. WO
wQe@N@A2468 PCT/ EP2004/ 050095 -61- C(CH)3 O BUNMEP2004M50095
\ ~H (=Conpound 1-19) N NI OO OCT_ a)
N-pival oyl -3,5-dinitroaniline is obtained from45.8 g
(0.25 not) of 3,5-dinitroaniline, 33.2 g (0.275 nol)
of pivaloyl chloride, 98.9 g (1.25 nol) of pyridine,
250 mM of NWP 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. M5 Cl
268(MH). b) 26.2 g (0.1 nol) of the product obtained
under a) is hydrogenated in 100 mM of NMP with 1 g
Pd/ C at 90C in analogy to Exanple B-V. The solution is
used after separation of thesscatalyst by filtration
for the next step without isolation of the
I nt er medi ate., N—p| val oyl -1, 3,5- triam nobenzene (100 %
conversi on gactgr ding to TLC:
RF( N- pi vaPoyIn“1, 3, 5-tri ani nobenzene) = 0.08;

RF( N- pi val omf 5- d| | trogl[q7 | ne) = 0.65; silicagel,

el uent: Hey @myr qretaré’ 1:1). To this solution
58.5 g (0. 3 npj) of i sobutyryl anhydride are added at
60C anf*%tfe ¢ &3 mxture is stirred for 1 h at
60C. Dilution w vvater preci pitates the product as

an off-white powder. Yield 20.4 g (= 59 % of

tE)Iz e ?]":ﬂ %Z-M%etlglbﬂ)?yl-? 9 dlr@}oa iline § ocf;talngﬁrorgw gg (632%%1%)5

1, 3- bi trf)aé\éﬂfljyg moﬁ i]r 2,;1 meaylbztyr& chlong%% 99 61 2t“> moliﬂf gyrldlne
benzerf& ""\7@""5@ /26?2‘1% T

Yield: 67.0 g (=95 % of theory).

Meiting point: 171-173°C.
MS(CI): 282 (MHY).

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.



OC, NH (= Conmpound 1-20) HN NCH NI To a solution
of 13.1 g (0.059 nol) of

wOR{02/022168 et hyl but yryl ) -1, 3, 5-t ri am nobenzenePCT/EP2004/050095
(obtai ned as described in Exanple Q in 75 m of NW,
34.5 g (0.22 nol) of isobutyric anhydride 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. M5 C :
362( M) . Exanple U Preparation of
1, 3- bi s[i sobutyryl am no] -5-(3, 3-di met hyl -butyryl)am no
benzene. rI< QQNH HH (= Conpound 1-21) N N~ [ |
To a solution of 13.1 g (0.059 nol) of
N- (3, 3-di nethyl butyryl)-1, 3,-664ri am nobenzene
(obtai ned as described in Exanple R) in 75 m of NWP,
34.5 g (0.22 . nol) of isobutyric anhydride are added
at 60C and Yh& reaction mxture is stirred for | h at
60C. Dilubion”with water precipitates the desired
product as ol orl ess powder. WO 2004/ 072168
PCT/ EP200%, g CEgrouldild: 15.2 g (= 71 % of
theory). Meltigg point: 227-228C. M5 C @ 362(NMH+).
Exanmpl &% B 8payati on of
1, 3-bi s[ 2, 2- di methyl but yryl am no] - 5- pi val oyl ani nobenze
ne. C(CH3)3 O'CINA

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(CIY: 390 (MH*).

Example S: Preparation of 1,3-bis[isobutyrylamino]-5- pivaloylaminobenzene.



(= Conpound 1-22) H- &\N~H N C~, O O zC To a sol ution
of 18.3 g (0.088 nol) of

woR@uwadiey| - 1, 3, 5-tri anmi nobenzene (obtai ned asPCT/EP2004/050095
described in Exanple S) in 180 m of NWP, 34.8 g (0.44
nmol) of pyridine and 35.5 g (0.264 nol) of
2,2-dinmethyl butyryl chloride are added at 5C and the
reaction mxture is stirred for 5 h at 100 C Wrk-up
as described in Exanple P and washing wi th hexane
gives an off-white powder. Yield: 28.0 g (= 79 % of
theory). Melting point: No nelting point observed
(sublimation). M5 Cl : 404(MH). Exanple W
Preparation of
1, 3-bi s[ 2, 2-di net hyl but yryl am no] - 5-i sobut yryl am noben
zene. Y OC,, NH (= Conpountt 1-23) HHEN N 0 O4
CEC WD 2004/ 072168 PCT/ EP2004/ 050095 -64 To a
solution gf,18.45 g (0.096 nol) of
N-i sobut ykyl’;1, 3, 5-tri ami nobenzene (obtained as
descri bedd iyi Exanple P) in 100 ni of NWP, 37.8 g
(0.478 nol f pyrsdi apd 38.6 g (0.287 nol) of
2, 2-di ntty it #y?gﬁﬁﬁyﬁgde are added at 5C and the
reactiq&égix;@r is stirred for 5 h at 100 C. Work-up
as descfi b2@”i Exanpl e P and washi ng wi th net hano
and hexane gives a colorless powder. Yield: 31.9 g (=

0 . . )
Sﬁb |/? %];l}l-})i\gﬁ?l-g,%)dihitroa%!a ItS l)brt]a%ecp fr%!n Q§8 g ('53{2653mcc‘3l) gfg%-%iﬁlitroaniline, 332¢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.



M5 Cl : 390(MH). Exanple X Preparation of

1, 3-bi s[ 2, 2-di net hyl but yryl am no] - 5- ( 3, 3-di net hyl but yr
w@ kgo4/02ams$10benzene. rl< 0.C-NH (= HE H ConpoRCmER2084)50095

N~~NCOO,c To a solution of 13.1 g (0.059 nol) of

N- (3, 3-di net hyl butyryl }1,3,5-triam nobenzene

(obtained as described in Exanple R) in 75 m of NW,

23.3 g (0.295 nol) of pyridine and 23.8 g (0.177 nol)

of 2,2-dinethyl butyryl chloride are added at 5C and

the reaction mxture is stirred for 5 h at 100 C

Wor k-up as described in Exanple R and washing with

nmet hanol and hexane gives the desired product as an

of f-white powder. Yield: 20.2 g (= 82 % of theory).

Melting point: 364-367C. M5 Cl : 418(MH). WO

2004/ 072168 PCT/ EP2004/ 0500982~ - 65 Exanple Y:

Preparation of

1, 3- bi s[ 3, 3-di net hyl but yryl am no] 5- pi val oyl ani no- benze

ne. (( 3 OCN-HHNI NH(= Compound 1-25) I

To a soluglom of 18.3 g (0.088 nol) of

N-plva|0Vl Flan1ng£enzene (obt ai ned as
descrlbed ﬁé 100 mM of NWP, 34.8 g (0.44
nol ) of\m % and 35 59 (0.264 nol) of

3, 3-di netkeh Ibu ryI chlorlde are added at 5C and the
reactio xtufe is stirred for 5 h at 100C. Werk- up
as described in Exanple P and washing wi th hexane

v n of f - whi
gives Tg' a so%tlon of 13.1 E; %.059D n%\ll)\ﬂgf?l[(zzdimethylbutyryl)—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 /@ W (= Compound I-21)
\N N/

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.



Yield: 30.3 g (= 85 %of theory). Melting point:
315-318C. M5 C : 404(WVH). Exanple Z:. Preparation of

wa 2@4l07=3p8, 3- di met hyl but yryl am no] - 5- i sobut yr yPEBRPI00D@0095

nzene. Y CNH HEN I NCH (= Conpound 1-26) t I I c~
0 ooc Y WO 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 m of NWP, 37.8 ¢
(0.478 nol) of pyridine and 38.6 g (0.287 nol) of
3,3-dinethyl butyryl chloride are added at 5C and the
reaction mxture is stirred for 5 h at 100 C. Wrk-up
as described in Exanple P and washing wth nethano
and hexane gives an off-white powder. Yield: 33.9 g
(= 88 %of theory). Meltingspoint: 266-268C. Ms Cl
390(MH ). Exanpl e AI Preparati on of
1, 3-bis § ? n@tn %Ftyrylanino)-S-(Z,z-dinethyl-
butyrngﬁ zene. OQOCNH H~ H (= Conmpound
1- 27) Mﬂﬂ@%ﬂ? a solution of 13.1 g (0.059 mol) of
N—(2 zﬁﬂﬁﬁﬁﬂﬂvpbutyryl) 1, 3, 5-tri ami nobenzene
(obtai ned as described in Exanple 0) in 75 m of NW,
23.3 g (0.295 nol) of pyridine and

Example V: Preparation of 1,3-bis[2,2-dimethylbutyrylamino]-5-pivaloylaminobenzene.

C(CH3)3

0//C\N/H

He Q H (= Compound 1-22)

N N
Ca ¢
)(‘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.

h

/@\ (= Compound I-23)
H< —H
N N

i

1
)(C\\ o) o/’(:)(



23.8 g (0.177 nmol) of 3,3-dinmethylbutyryl chloride are

added at 5C and the reaction mxture is stirred for 5
wh2@i/010688 C. Dilution with water precipitates PEEEP2004/050095

product. Recrystallisation from DM/ water gives the

desired product as an off-white powder. Yield: 20.9 ¢

(= 85 %of theory). Melting point: 332-334C. M5 Cl

418( MH). WD 2004/ 072168 PCT/ EP2004/ 050095 - 67

Exanpl e 1311- Preparation of

1,3,5-tris[3-(trimethylsilyl)propi onyl am no] benzene.

SS O~-CNHHI H(= Conpound 1-28) NN (QO0O0 S

Compound 1-28 is obtained as a col orl ess powder in

anal ogy to Exanple A from0.96 g (7.8 mmvol) of

1,3,5-triam nobenzene, 4.61 g (28.0 mmol) of

3-(trimethylsilyl)propionyl -6 oride, 80 mnl of NWP,

17 mM of triethylanmine and 0.3 g of LiCl. Yield: 2. 37

g (= 60 % of theory) Mel ting point 237C. M5 E

(M=)

prepaf%?f%ﬂMSmeﬂ%ag% m@%ﬁ&@m%quﬁgw?mwa”?ewtTWf“

descr | BEPed REGERSIN, 1°°YT of NMP (378 9 (478 mo]) of pyFdige sR§486 8 ( 257 I

| Ya/ NNPef@2dimetiystputyryl chioride 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 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.

Oéc\N/H

e /@\ H (= Compound 1-24)
)
>~ /C

;ffwno/;zj

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").



The conpounds of the formula (11) can be synthesi zed
e.g. by hydrogenation of 3,5-dinitro- benzam des (WW
w@ poogpaaiesl by standard procedure from PCT/EP2004/050095
3,5-dinitro-benzoyl chloride (VW) and the
correspondi ng am ne) wi th hydrogen and an appropriate
metal catalyst in an appropriate organic solvent and
subsequent acyl ation of the thus obtained 3, 5-di am no-
benzam des (YYY). The conpounds (YYY) can be isol ated
or transferred into the WD 2004/ 072168
PCT/ EP2004/ 050095 -68 correspondi ng di hydrochl ori de;
both can be purified by recrystallization from an
appropriate solvent. It is also possible to use a
solution of the crude (YYY) or the isolated crude
(YYY) for the followi ng acybsation with the carboxylic
acid chloride or anhydride. Possible catalysts are
e.g. Pd, Pt02, Raney Ni ckel etc., preferably t he
connerciall avaj | abl ? versi on on g N ort. The
hydr ogeé%%—eﬁ’epéﬁ“?" Bd-SeE g8 YT 3rp“'a \OF & PR Bressur e
or under pressure at tenperatures between 20 and .120
C (Saf ety gHecks are reconmended before scal e up).
Anot her appyetch is reduction with
Raney- Ni ck hydrazi ne or the use of other common
reduci ngi S-HE omiseehamps reduction or use of
boron/hydgogen conmpounds. Appropriate solvents for
t he hydr ggeneftion are e.g. tetrahydrofuran (THF),
THE/ met-hanol , i met hyl f or mam de (DVF) or
N—nethylpyrrolidone (NMP). Recrystallization can be
carried out e.g. with nethanol, ethanol or other
al cohal s solufidh@r 1813 G @.08d¥hdi) ©f NpYX)-1,4 Bfianiinbr@nzaddi(ddainalas ai ned
from t e wayHEQRHE § il 16tEm aiehe 34 s 8 PRE ARYoF HidRe ard 35 (0.254N
be ac yn'loﬁBf%@-d‘Me& u@ryl S.,lxlcgbecahel a@dmgt F‘)‘*C(éncﬁﬁmuaaton AikturéiB stFeGHF § S

of the | %Bg, ng%aagcr.b%g;n@xam&m%wsﬁmgm RLEE Bk ¥ ok he

presence o rgani c or I nhorganic non-interacting
base, RS g- trlethylan1ne tributylam ne, pyridine;
anot her nethod uses a stoichionmetric anbunt or excess
of t heledniPafi&ie BFPhe carboxylic acid as acyl ating
agent ;Meitipg ol 35-¢1§¥e no base is required. The reaction
i s carMs(@xdsogiti)i n t he absence or preferably in the
presence of a solvent. The ideal reaction tenperature
depends on the nature of the acylating agents (0 -
100C) . exhritdh] AbreRidA Yir1iafbls@ BLim@RybQfryidntie-sfidoblyi-daiisodrisite. Of
the formula (11) is carried out by
precipitatign/recrystallization/washing with an
appropriatg m xture of water/organic solvent or
organi c gefyeltl organic solvent or with a pure

sol vent, e. DMF/ wat er, NMP/ water, ethanol, methano
etc. Ho_ /H (= Compound 1-26)

)



Synthesis of the 3,5-dinitrobenzoic acid am de
internmedi ates of the formula NO2 Y2NH I , (WWN N2

w@2d@enexies procedure: In an inert atnosphere tPEI/EP2004/050095

3, 5-di nitrobenzoyl chloride (VW) is added to a

m xture of N-nethyl pyrrolidone (NW), pyridine, LiC
and the required amne at 0C. The reaction mxture is
subsequently heated to 75 C and nmintained at this
tenperature for 2 h. After cooling the reaction

m xture is poured into the fivefold anobunt of ice

wat er. 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 roomtenperature for 24 h.

Exanpl e WNM: Preparation of-66-
3,5-dinitro-(N-t-butyl)-benzam de (WWM) from8.00 g
(34.7 ) 0 S=0i.nit roben LGl |

(46.3 %ﬂ‘i?“é’?&%- hE °fR§?°”§"2§’3§Ema§§f 1 %‘2 pf
pyri diFERHYEE™e '"(ﬁo "L?&P' APl ¢ g & YRRl AT
pr oc ediih & 3dQetpyopEy chleds §ip gddegr piCRNI K gagipn mixturets stimed for 5
Recr y d1tah10p iC7¥erk-epres fepeprd yFraginie P andyiagingjwith methgnol gnd hgqnes o,
of t hebesyanofipppit¢rowdsnl i d). MS EI : 267 (M+-). Exanple
WWAb: Preparation of

3, 5- divitidt 3305 (F98 &,oflthediyyret hyl propyl ) - benzam de (\VWWAb)
from hRuidg ogint(28s-f¥é-col ) of 3, 5-di ni trobenzoyl chl ori de,

7.3 g,ﬁ%@@@&,\ﬂ 1) of tert-anylamne, 50 m of NWP and
12 ml of triethylam ne according to the general

procedure descri bed above. Purification:

Recrystal lization fromnethanol. Yield: 11 g (56 % of
oo PR raBien 17 S TR Se e 0f &
Exanpl EYVERempbeBePat i on of

3,5-dinitro-[N-(3-nethyl butyl)-benzam de (WWA&) from
8.00 g (34.7# mol ) of 3,5-dinitrobenzoylchloride, 4.04
g (46.3 n'mqg?/) of 3-net hyl butyl am ne,

O"C‘N'H

(= Compound 1-27)
Wl

Cso o
L2

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").



150 m of NWMP, 20 ml of pyridine and 0.1 g of LiCl
according to the general procedure described above.
w@opraet i on: Recrystallization fromtol uene. PCIYERL0d4/050095
5.10 g (52.3 % of theory; colorless solid). 13C NWR
(DMSO-d6): b = 22.3; 25.2; 37.7; 37.9; 120.6; 127.4;
137.1; 148.1; 161.7. Exanple WNM: Preparation of
3,5-dinitro-(N-t-octyl)-benzam de (VWWM) from 106 ¢
(0.45 nol) of 3,5-dinitrobenzoylchloride, 73.5 g (0.54
nol) of tert-octylamne, 200 mMl of NW and 75 m of
triethylam ne according to the general procedure
descri bed above. Purification: Recrystallization from
met hanol . Yield: 92 g (63 % of theory; yellow solid).
Melting point: 129-130C. WD 2004/072168
PCT/ EP2004/ 050095 -70 Exanplee- WNWAe: Preparati on of
3,5-dinitro-(N-cycl opentyl)-benzam de (WW\¥) from 8. 00

(a6 3 Sl et & Sl LABRIAB BN EF =1 0 1

of pyridine and 0.1 g of LiCl according to the general
procedur eJdescri bed above. Purification:
Recrystal i zation fromxylene. Yield: 5.60 g (57.8 %

of theory, olorless solid). M El : 279 (M-).
Exanpl e WWNV : Preparation of

3, 5-di r,J, N cycleaheoyid)2henzani de (WNWAY) from 8. 00
g (34. 7% £ of 3,5-dinitrobenzoylchloride, 4.59 g

(46. 3 )O o‘f/?sycl ohexyl amine, 150 m of NWP, 20 ni
of pyridinhe and 0.1 g of LiCl according to the general
pr oceduf e  descri bed above. Purification:

Recrystal lization fromxylene. Yield: 5.34 g (52.5 %
of t hemmyunca-08 iOsbta@edas 8 ety powdeMbartabgy:to E28dle(ANm §.96 g (7.8
Exanpl iinolf\ WG s-treiniRdderdnk, 4@ @4.0 mmol) of 3-(trimethylsilyl)propionyl chloride, 80
3, 5- di fibini®; 1 Mr AuictryiiEd 4 Sy Ghiohexyl ) - benzam de
(WWg) from11.5 g (0.05 nol) of

3,5-dipit {]9%%%Qyoﬂgeoryprl de, 7.6 g (0.06 nol) of

2 3-di Melting %mt 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



cycl ohexyl am ne, 50 m of NWP and 10 ml of
triethylam ne according to the general procedure
walemaniiiesl above. Purification: Recrystallizat PONEPZ00#050095
methanol. Yield: 6.5 g (40 % of theory; anber solid).
Melting point: 173-175 C. Exanpl e WNW: Preparation of
3,5-dinitro-(N-isopropyl)-benzam de (VWWW) from 46. 11
g (0.2 nmol) of 3,5-dinitrobenzoylchloride, 14.18 ¢
(0.24 nol) of isopropylamne, 150 mM of NWP and 25 m
of triethylam ne according to the general procedure
descri bed above. Purification: Recrystallization from
i sopropanol. Yield: 37 g (73 % of theory; anber
solid). Melting point: 179-181 C. Synthesis of the
3, 5-di am nobenzoic acid am de internmedi ates of the
formul a WO 2004/ 072168 PCT/ EF2004/ 050095 -71- NH 2
YZNH , NHa (Y) O Gener al Pr ocedure A m xture of the
((:OI‘ r eSeroe?p%ndrnllgﬂh Groch r|de both n sgalll.'%{]gngo acril%mro
on actPNFR HiPR APRRRe siﬁs;;t' § thecg‘ ?’é“a 's%{td §rude éf‘érs
for 24refpllowng acylgtigy ‘éi'fh)t}‘@ far9°§/"“saﬁ‘f>§‘1é’[‘,ﬂﬁ é‘rﬁ"l‘yﬂji'd? Pestids |gvse
and t Ive- RioftQeeirpneyiNickebsjon pateraliier corpiepetally ayaiiatlg ¥astpn pr@édur e.
Exanplsepeytyie hydRgeapiar @t begarriegfout under normal pressure or under pressure at
3, 5- ditaperagedtetvech B anll 120 rrz@aRythBecks ¥ Yaymriendztrbelore Aalegyp).
(6.55 Anmp}:rodaﬁ is Buatiofl withiRbfe@Nibltelthydatihe/dr €RE Bt @mmbn 2 ¢
of paldagiyddEhe8g. 8EddnpatRetiord ﬁ@@ﬁon{nrﬂl@dr%brp 6hnpoundd AFbrdpiateO T
THE arggveﬁtgfome hQJrog%Eong'QQ!; te@&hycﬁoﬂn‘é% j ﬁ-ﬁ*ln*e@ggger ature of

35 C a‘dn methﬁf y X Jeq or Nm %98/”&1 %staﬁ% QI‘ bQ&rﬂqujut
t he gener, P % (T §cr| ove. Yl e(i
( 96. 5 E% Otg ?t a"° e an0| /e ‘f“]e’ 1 | dzhe hydrochlor%le an.d an appropg'late

ExanpI B YT BrAfiegppepepts fom

3, 5-di baﬁ (ﬁrbbeﬁg)fatee)tlsthy |St°'8@ﬁ‘2t&“‘rﬁn&§'t C( st_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,

(o]

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



The product which is prepared according to the genera
procedure described above is not isolated. A solution
we@booge Yy is directly acyl ated as descri bed | PCEEKPIOpY/@50095

11-3. Exanpl e YYYc: Preparation of

3, 5-di am no- N- ( 3- et hyl butyl ) benzam de (YYYc) from
4.98 g (17.7 mmol) of

3,5-dinitro-N(3-nethyl butyl)-benzam de, 0.2 g of

pal | adi um on activated carbon (10 % Pd), 200 m 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 described above. Yield: 3.16 g
(80.7 % of theory; yellow solid). 13C-NWR (DVMSO-dO): b
= 22.5; 25.3; 37.2; 38.2; 101.9; 102.1; 136.7; 148.9;
167.7. Exanpl e YYYd: Prepar-&4on of

3, 5-di am no- N—cyclopentyl benzam de (YYYd) from4.41 g

glg g pgapxp! 2 ﬁll?wed t§ ata?ﬂd over mgtl'n{aln% sgﬁsg ct:I)gﬂ!rR dt0¥ ?%Q @?%L&QE"

m of ™PH Qﬂﬂm@ﬁmﬁf‘ﬁ?'hethanol at a reactlon
tenperature of 35 C and a dro en pressure of 3 bar
accordﬁﬁguﬁﬂmﬁﬁ@eweﬁeﬂéﬁdwﬂb% negraide (R sl e .

Yi el d:(343.rhQ) ¢f 3.6-88troBernddyigfloridel 39 o {A6- 3 bm@mﬁtrbstﬂany@l By of WO
2004/ O 126 81 dPfyfidirzlRa014y/ o0 D Hiing to Tiié-genhB plabedure d@4cBbed
ExanplagovdYYe: Preparation of

3, 5- di e RGyHaReyh nReNzam de (YYYe) from4.78 g

(16. 3m7bg%ﬁ5$,oﬁﬁeq|lymh{esgl N- cycl ohexyl - benzam de, 0.2
g of ¥ on activated carbon (10 % Pd), 200 ni

of THE a 1 of nethanol at a reaction tenperature
of 35 C and rogen pressure of 3 r ace gto
he o HEmmAMRES SER LBt B BBy eur e il

( 81. 2 'opdg1g® drfop of 335'@1"'“99{72%"‘1‘1”% 73g (R,@4 le) of te?-gyla mﬁ
Synt hed pidiMgpndiAal Oéttﬁmeumwe'ﬁg tp frpoenestt prepedire(dpserped a?‘re

O. - C, Nutificatied: Re@ysftallipd@ frprh nythandl. | Yi 7N ~H O C- Y3 GCener al
Pr oc editidet1 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.



Method A: In an inert atnosphere the
3, 5-di am nobenzoic acid derivative is added to a

worzootoraenf  N-net hyl pyrrol i done(NVP), pyri di nECT/EPIOD4/050095

and the required acid chloride or anhydride (in this
case no tertiary amne is required) at 0C. The
reaction mxture is subsequently heated to 75 C and
mai ntai ned at this tenperature for 2 h. After cooling
the reaction mxture is poured into the fivefold
anmount of ice water. The precipitated product is

al l owed 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. Method B
Anot her synthesis starts fromthe 1, 3-dinitrobenzene
derivative (WMWY, which is -m§drogenated in NVMP to the
di am ne (YYY) This internediate is not isolated and

gler eCtéme le aLreparal-rll-Q 5 '&lm‘t)v%tc ) &IE) %@%&%ngw)qlrom Qéﬂn
PCT/ Eljéﬁd %@ﬁé@%mtmbergpyl%gg Elgég AP Tmol)ig Cécogeng]tamme 150 fnl
N-t - bpf WP @"S°fla¥"§'"e(33d‘i~ﬁét%‘;ﬁ' BEge ‘%FrPF'}‘fﬁbp’%"@H‘z%eﬁﬁ"Efé o)
NH | \ag¢.ea) HN NH O O from0.50 g (2.41 nmol) of

3, 5- diFParification: R¢cysteliieptigplfroyeieeanm de, 0.68 g (5. 64 mmol ) of
3- met hyddbarpy (57,6 %atthedry,cbidriessisale), 30 m  of NWP, 5 m of
pyri dinvsgeigpd ().l g of LiCl according to Method A
Purification: Recrystallization fromxylene. Yield:

0. 63 Gl vt FpalR 85 ¥ dinird(R |c§cio|¥b9,4)@éhkalﬂﬁde (VARG ifom 8.00\D
El .dlﬁﬂgo? cl gTo;lk;e 259 9 (JG%R Blﬁ)t‘ éygcmexggmme 150 ml of
kll-Ht i g ! 20 gpyrlclilne a 1Y acco |ng o)the ggngr%l procegt? re descrlt!\“d_|

above.
Purification: Recrystallization from xylene.
Yield: 5.34 g (52.5 % of theory; colorless solid).

MS (E1): 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




OO0 Xfrom1.24 g (6.0 m Inol) of

3, 5-di am no-N-t-butyl -benzam de, 1.69 g (14.0 nmol) of
w@kwalooibs chloride, 50 M of NWP, 10 ml of pyPCTER®04/050095

and 0.1 g of LiCl according to Method A

Purification: Recrystallization fromethanol. Yield:

1.54 g (68.4 %of theory). WM El : 375 (Mt-). Melting

poi nt: Sublimtion begins at 294 C. Exanple 11-3:

Preparation of

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

to Method B. WO 2004/ 072168 PCT/ EP2004/ 050095 - 74-

NH HN 1T NH (=c) *'0/ A mxture of 10 g (31 mmol) of

3,5-dinftro-(N-t-octyl)-benzanm de, 75 m of NWP and

0.5 g of palladiumon activated carbon (10 % Pd) is

treated with H2 gas for 30 h7at 100 C. The catal yst

is subsequently filtered off and 17.3 g (93 nmol) of

pi val oyl anhydride are added to the filtrate. This

reaction mxjure is then heated for 12 h to 100 C

Af t er li the reactivomy m xture is poured into the

fivefold anodnindpf ice water. The precipitated product

is filterédd and the residue is recrystallized from

ethanol. Yield: 4.7 g (35 %of theory; slightly grey

powdergQeneral Bddetiureng poi Nt: 327 C (Deconposition).

Exanpl smikdke dine Br&pbaditsjsQiitrddénzoic acid amide derivative (WWW),

N- (1, LdhyBrBdty(rarD b hiaPeiRail of adifkel aHhia @0 bd) @ redRE iaM

I d e G‘-P 88%%4%& &talvﬁggt%geq&ntgﬁ/(atewh'of( MHQ solvm ;apwai Jndep

a Exanpl e
conpoun ????%% are obtained as a mhlte SO|Id

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).



from7.88 g (0.036 nol) of

3,5-dinitro-(N 1, 1-di net hyl - propyl ) - benzam de, 75 m
we@booMwR160.5 g of PdIC (10 % Pd) and 19.9 g (BCWEPI004/)50095

of pivalic anhydride. Melting point: 378 C

(Deconposition). Exanple 11-5: Preparation of

N-(t-octyl)-3,5-bis-(isobutyrylam no)-benzam de

according to Method B. WO 2004/ 072168

PCT/ EP2004/ 050095 -75- NH1 \ (fie) HNNNH Y 'OO

Y 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-(Nt-octyl)-benzamn de

(conpound WWW), 75 ml  of NMP, 0.5 g of Pd/C (10% Pd)

and 14.7 g (0.093 nol) of isobutyric anhydride.

Mel ting point: 256C (Deconpegziion). Exanple 11-6:

Preparation of

N-(t- tg_%@'{wﬁbi s- (pi val oyl am no) - benzanm de

accor ' vet hod B. O NH HN I NH / (ZZzZzb) O O sY

In anal ogy to Exanple 11-3, 129 592 % of corrPound

(ZZZb)—ﬂM&—ﬁ‘i‘*W@&“Pﬁ SfpEing: %Fyﬁ‘f"lw agrzaqily YIIBT 8 % r om

77. 5 d16E0RIyof ghidiitrag¥-cydohgyichpragntide 2ok rellagire Qpiayivaid AR de

( conp At EPANNINAY of THRZADED mitbf methanb|ief, reaGioyterprferativg pIES [Cladd By

Pd) angkregtpregsulebr Ihar aamiding tothe gnara brosgdureaipdapelt dbare.

Mel ti ngudpsdoRter.2 Teendargelioetaigubl i nes at 294 C. Exanpl e

11-7: iy epadsaihon of

N- (2, 3-di net hyl - cycl ohexyl) -3, 5-bi s- (pi val oyl am no) - be
nzam de according to Method B. ONH O O (ZzzZzf) HH

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.



WD 2004/ 072168 PCT/ EP2004/ 050095 -76 In analogy to
Exanple 11-3, 7.6 g (56 % of conpound (ZZzZf) are
w@bdoaioraes as a slightly grey solid from 8.2 gPCDEBB24/050095
nol ) of
3,5-dinitro-(N-2, 3-di net hyl -cydohexyl ) - benzam de, 75
m of NW, 0.5 g of Pd/C (10 % Pd) and 17.5 g (0.094
nol) of pivalic anhydride. Melting point: 337 C
(Deconposition). Exanple II1-8: Preparation of
N-t-butyl -3, 5-bis-(cycl opentanecar bonyl am no) - benzam d
e OHNTNNH (figh 000 fromO0.50 g (2.41 mol ) of
3, 5-di am no-N-t - butyl -benzani de, 0.75 g (5.66 muol) of
cycl opent anecar bonyl chl oride, 30 m of NWP, 5 m of
pyridine and 0.05 g of LiCd according to nethod A
Purification: Recrystallizat-7on from di chl or onet hane.
Yield: 0.45 g (46.7 % of theory). Melting point: 281 C

( DeC O rf?%lletlll 1olg'rgparatlow NE‘Ibutyl 3, § 89 -(3- (n%ylb)nyrylm%mnlngmlgel 9:
N-(3 met hyl b\u‘tiyl ) - 3, 5- bi s- (3- et hyl but yryl ani no) - benza

mde NH\OZ#Zh) HN NH) QOfrom 0.50 g (2.26 mol)
of 3, 5-di apio- N—(3 nethyl butyl ) -benzam de, 0.64 g
(5.31 mml H$Abutyric acid chloride, 30 m

to o OA i fication: Colum chronatography
(hexan t hyl tate 2:1). Yield: 0.58 g (65.9 % of
t heor Yibm 0 W3 2040 & 2 3 G8miRILbE3824Midd 2309 B.64 mnlof ot MS El
: 389 Miyutyric acid chloride, 30 mi of NMP, 5 ml of pyridine and 0,1 g of LiC! according to

Method A.

Purification: Recrystallization from xylene.

Yield: 0.63 g (69.6 % of theory).

Melting point: 237 °C.

MS (EL}: 375 (M*).

of NI\/P %igyrl d| ne and 0.05 g of LiCl according
r

Example II-2: Preparation of N-t-butyl-3,5-bis-(pivaloylamino)-benzamide

/é\ (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.



Mel ting point: Deconposition begins at 300 C. Exanple
I1-10: Preparation of

woRq3/orathyl but yl ) - 3, 5- bi s- (pi val oyl am no) - be neEIER®04/630095
NH OO (Zzzi) *HHTfromO0.50 g (2.26 nmol) of
3, 5-di am no- N- ( 3- net hyl butyl ) - benzam de, 0.64 g (5.31
mmol ) of pivaloyl chloride, 30 mMm of NMP, 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). Melting point: 312
C (Deconposition). M ElI : 389 (M4-). Exanple I1-11:
Preparati on of
N- ( 3- et hyl but yl ) - 3, 5- bi s- (4- net hyl pent anoyl ami no) -
benzamde Z NHOO(=j) HHNNI"-Y fromO0.50 ¢
(2.26 mol ) of -74-
3, 5-di am no- N- ( 3- et hyl butyl ) - benzam de, 0.71 g (5.27
mmol ) of 4-nmethylvaleric acid chloride, 30 m of NWP,
5 m of pyridi and 0.05 g of LiCl according to
Met hod A, Pugj)fication: Colum chromat ography
(cycl ohexanefgt hyl acetate 2: 1) Yield: 0.52 g (55. 1
% of theory). MS ElI : 417 (M+). Melting point:
Deconposi t beglns atg%ggpc WO 2004/ 072168
PCT/ EP20 -78 e 11-12: Preparation of

N-(3- ne%H%%P - 3, 5-bi s-(cycl opent anecar bonyl am no) -
benza NH

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.

O
/E%j\ (ZZzd)
HN NH

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.



O00(zZzz. k) HHfromO0.50 g (2.26 mmol) of
3, 5-di am no- N- ( 3- net hyl butyl ) - benzam de, 0.70 g (5. 28
wonek)7a68 cycl opent anecar bonyl chl ori de, 30 nl POf/EREBS/050095
5 mM of pyridine and 0.05 g of LiCl according to
Met hod A. Purification: Columm chromatography
(cycl ohexane/ ethyl acetate 2:1). Yield: 0.67 g (71.7
% of theory). Melting point: 225 C. M (El): 413
(M+-). Exanple 11-13: Preparation of
N- ( 3- et hyl but yl ) - 3, 5- bi s- (cycl ohexanecar bonyl am no) -
benzamde ONH O O (ZZZI) HHfromO0.63 g (2.85 mmol)
of 3, 5-di am no-N-(3-nethyl butyl)-benzanm de, 0.97 ¢
(6.62 mol ) of cycl ohexanecarbonyichloride, 30 m of
NWP, 5 m of pyridine and 0.05 g of LiC according to
Met hod A. Purification: Colum chromat ography
(cycl ohexane/ ethyl acetate 2:1). Yield: 0.75 g (59.6
% of theory). Melting point: 234 C. M El : 441
(M+.). WO 2004~072168 PCT/ EP2004/ 050095 -79 Exanple
11-14: Prep tion of
N-cycl opemyNe 3, 5- bi s- ( 3- met hyl but yryl am no) - benzam de
4 NH 77Zm %N NH() OO
(ZZze)
HN NH

oy

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.

Oy NH

/EEL (zz2v)
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
OJ&O
N N
%H HJ>/



fromO0.50 g (2.28 mmol ) of

3, 5-di am no- N-cycl opent yl - benzam de, 0.64 g (5.31
wonek)p7ats 3- net hyl butyric acid chloride, 30 mPCDEPINMAYS0095

5 mM of pyridine and 0,05 g of LiCl according to

Met hod A. Purification: Recrystallization from

toluene. Yield: 0.55 g (62.2 % of theory). Mlting

point: 241 C Ms El : 387 (M+'). Exanple 11-15:

Preparation of

N-cycl opentyl - 3, 5- bi s(pi val oyl am no) benzam de 4 O

(Zn) Z7N O *111 Hfrom 0.50 g (2.28 nmol ) of

3, 5-di am no- N-cycl opentyl - benzam de, 0.64 g (5.31

mmol ) of pivaloyl chloride, 30 M of NWMP, 5 m of

pyridine and 0.05 g of LiCl according to Method A

Purification: Recryst al li zatvion from chl orof orm

Yi eI d: 0.35 g (39.6 %of theory). Melting point: 361

Pr ep ln %nac?og to amr% %3 %/% {56 §§o co(npou)xd’ (Z£1})( gn& a%eu]a%_ ;ll'gﬁtly grey

N cycls?ﬂ‘ E‘i’fﬁlzlg(%w?imﬂ L IR Y S AR RS e 5 R R A d
e WO MBLPEPRIEE 0BT e bl 606’9’69'“‘4'“86‘!“”65 NH Ol ~0
( 7770 Mekpamoiny 3p7 *C(Rspam@osier)-g (2. 28 mmol ) of ‘
3, 5-di am no- N-cycl opentyl - benzam de, 0.72 g (5.35

nmMol ) Eedmpledi-snméphrytion & INe-butye3, Bigs-(chcioradtpedat@ylard®)-rehzamife NIVP,
5 mM of pyridipe and 0.05 g of LiCl according to

Met hod A Pél:‘ihfl cation: Recrystallization from

t ol uene.

HN NH
G/&O OA\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™).

(2Z29)

Example 11-9: Preparation of N-(3-methylbutyl)-3,5-bis-(3-methylbutyrylamino)-benzamide

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).



Yield: 0.82 ( 86.5 % of theory). Melting point: 207
C. WM El : 415 (M+*). Exanple 11-17: Preparation of
\Nm&mmmVnpgntyl 3, 5-bi s(cycl opent anecar bonyl an POl/BRIVAAOG0095
ide ONHOO(=P) eHHfromO0.50 g (2.28 mol ) of
3, 5-di am no- N-cycl opentyl - benzam de, 0.71 g (5.35
mmol ) of cycl opent anecar bonyl chl oride, 30 m of NWP,
5 mM of pyridine and 0.05 g of LiCl according to
Met hod A: Purification: Recrystallization from
1, 2-di chl orobenzene. Yield: 0.72 g (76.7 % of
theory). Melting point: 301 C. WM El : 411 (M-).
Exanpl e 11-18: Preparation of
N-cycl opentyl - 3, 5- bi s(cycl ohexanecar bonyl am no) benzami
de WD 2004/ 072168 PCT/ EP2004/ 050095 -81- ONH O O
(ZZZq) ONNO from0.62 g (2783 mmol) of
3, 5-di am no- N-cycl opentyl - benzam de, 0.97 g (6.62
mol ) of _gg hexanecarbonylchoride 30 Ml of NWP, 5
pyT T tq; and 0. 05 %3 f.;Li € according to Method
A. Pu Sﬁmmﬁ@FPﬁgF P Zat i on from
1, 2-di chl or obenzene. Yield: 1.03 82.8 % of
t heor yExamplgdi0; Frpgargiier qhti-G-mpthgbu!)-3.5- 'I\SP' oylamingpgnzarmige. )
Exanpl e 11- I%% Preparation of
I

PQID

N- cycl ohexyl -3, 5- bi s(.3- net hyl but yryl am no) benzam de 4

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 (zzz)
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.



ONHO O (fir) HHfromO0.50 g (2.14 mol) of

3, 5-di am no- N-cycl ohexyl - benzam de, 0.60 g (4.98 mmol)
w@b004872188 hyl butyric acid chloride, 30 m of NMP/EB2004/050095

of pyridine and 0.05 g of LiCl according to Mthod A

Purification: Columm chromat ography (cycl ohexane/ et hyl

acetate 1:1). Yield: 0.60 g (69.8 % of theory).

Melting point: 212 C. M El : 401 (M+-). 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- (7~s) 0 O O *H

fromO0.50 g (2.14 muol) of

3, 5-di am no- N-cycl ohexyl - benzanmi de, 0.60 g (4.98 nmol)

of pivaloyl chloride, 30 mMl of NWP, 5 m of pyridine

and 0.05 g of LiCl according7¢-0 Met hod A

Purification: Recryst allization fromchloroform

Yield: 0.39 g (45.4 %of theory). Melting poi nt: 347

C M

N cycl-é%%lﬂ—z’om@arﬁf"g‘;?ﬂ% gﬁ Y]b”ﬁ%‘?? 'S'(??'a')ﬂeg?ﬁecﬁrgﬁ’%'gﬁ%ém de

4 7 NHe®P§e(zzzt) N NHHfrom0.50 g (2.14 mol) of

3, 5-di am no- cl ohexyl - benzam de, 0.67 g (4.98 mol)

of 4-nethyl mric acid chloride, 30 M of NW, 5 n

of pyridine gpd0.05 g of LiCl according to
SR Re Re
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™).

Example [I-13: Preparation of N-(3-methylbutyl}-3,5-bis-(cyclohexanecarbonylamino)-
benzamide

O NH
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™).



Met hod A. Purification: Recrystallization from
toluene. Yield: 0.77 g (83.8 % of theory). Mlting

w@eian721200 C. Ms El : 429 (M*). Exanpl e 11-PCI/EP2004/050095

Preparation of
N- cycl ohexyl - 3, 5- bi s- (cycl opent anecar bonyl am no) - benza
m de WO 2004/ 072168 PCT/ EP2004/ 050095 -83- ONH O O
(emu) eNNHHTfromO0.50 g (2.14 mmol) of
3, 5-di am no- N-cycl ohexyl - benzanmi de, 0.66 g (4.98 nmol)
of cycl opent anecar bonyl chl oride, 30 m of NMP, 5 m
of pyridine and 0.05 g of dried LiCl according to
Met hod A. Purification: Recrystallization from xyl ene.
Yield: 0.66 g (72.5 %of theory). Melting point: 279
C. M5 El : 425 (M+-). Exanple 11-23: Preparation of
N- cycl ohexyl - 3, 5- bi s- (cycl oh&kanecar bonyl am no) - benzam
ide PONHHOH 0 (=v) from0.50 g (2.14 nmol) of
3, 5- di g nar ; - henzapi de 1)
of oy Y PR B e T
pyridi ne an .05 g of LiCl according to Method A
Purification:T Col um chromat ography (cycl ohexane/ et hyl
acet at e 2zﬁ?§m‘wﬁeld: 0.83 g (85.5 % of theory).

N

Mel ting poi 290 C.  Ms ElI : 453 (M+').
HN H (ezzm)

JGRST

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

0 /é\ 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



Exanpl e 11-24: Preparation of
N-i sopropyl - 3, 5-bi s- (pi val oyl am no) - benzan de
wa@aewanaiing to Method B. WO 2004/ 072168 PCT/EP2004/050095
PCT/ EP2004/ 050095 -84- OH NH (=W OH O In anal ogy
to Exanple 11-3, the conmpound (ZZZw) is obtained as a
slightly grey solid from 18.7 g (0.074 nol) of
3,5-dinitro-(N-isopropyl)-benzam de, 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-i sopropyl - 3, 5-bi s- (i sobut yryl am no) - benzam de
according to Method B. ONHOIl O(fi x) rHHIn
anal ogy to Exanmple 11-3, the conpound (ZZZx) is
obtained as a slightly grey sotid from 18.7 g (0.074
nol ) of 3,5-dinitro-(N-isopropyl)-benzam de, 150 m of
NWP, 1.25 g of Pd/C (10 % Pd) and 35.0 g (0.22 nol)
of isobutyric ydride. Yield: 6.3 g Melting point:
239 C (Deconposftion). Exanple 11-26: Preparation of

N-t-butyl -3, 51 s-(2,2-di met hyl - but yryl am no) - benzam d
e accordifg Met hod B. gécm/ Z7TN O H WO
2004/ 072168, 004/ 050095 -85

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

Oy -NH
i /(E\ i (22zp)
N N
THIHD

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



In anal ogy to Exanple 11-3, the conmpound (ZZZy) is
obtained as a slightly grey solid from 20.0 g (0.075
WOorRdo}/0ed168, 5-di nitro- (N-t - butyl ) -benzam de, 10BCTYEPZIN4/050095
NWP, 23 m triethylamne and 30.3 g (0.225 nol) of
2, 2-di net hyl butyrylchloride. yield’ 25.7 g. Melting
point: 390 C (Deconposition). In the foll ow ng,
exanpl es of the preparation of the conmpounds of the
formula (I111) are described in detail. ZI 1 0"C NH
[ (111)y O-1 colil I ~NNHHMNZ The conpounds of
the formula (111) are synthesized e.g. by reduction of
5-nitro-isophthalic acid diamdes (YYY) (prepared by
standard procedure from5-nitro-isophthalic acid
dichloride (QQ) and the correspondi ng am ne) and
subsequent acyl ation. The i n®8&rnedi ate 5-am no-
i sophthalic acid dianmide (TTT) can be isolated or
transferred to the correspondi ng hydrochl ori de and can
be purified by crystallization froman appropriate
solvent. It is NJSO possi ble to use the sol ution of
the crude (T or the isolated crude TTT for the

followi ng or i@ with tlezgarboxylic acid chloride
or anh jAg i catal ysts for the reduction
aree. gl_Bd, HPt 02H y-Ni ckel etc., preferably the

conmercially avail abl e version on carbon support. The
hy dr od@R 463 YAsme pfé SdiapipoNagiciapenty-oetrATes 0-%?6:‘%2 mmol) of

pr ess srdehexpneearboiyichopile 38 gl af WM miobayiisiap 2nd §Pess0f el eererding <20
and 128th& A Saf ety checks are recommended before scale
up) . Andgitdier Reapyiiigdicion §2-fi@diehiean W t h Raney-

N ckelvidiyi3az8e otheotyNe use of ot her common reduci ng
agent SusRndbointBRERANMPS reduction or use of

bor on/jy ;Qgﬁm)conpounds. Appropriate solvents for the
hydrogenation are e.g. tetrahydrofuran (THF),

THE/ hanql .. di net hy| f or manj de ( ¥ or . .
s o R L e
carried out wi th net hanol, ethanol or other
al cohol s.

(ZZz)

O NH
i E;L i
N N

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



WO 2004/ 072168 PCT/ EP2004/ 050095 -86 The free am ne
(TTT) (or the am ne obtained fromthe hydrochl oride
wa@ap@4amnieppr opri ate base) can be acyl at ed w t PCHEP2004/050095
stoi chionetric amount or an excess of the
corresponding acid chloride, preferably in the
presence of an organic or inorganic non-interacting
base, e.g. triethylamne, tributylamne, pyridine;
anot her nmethod uses a stoichionetric anmobunt or excess
of the anhydride of the carboxylic acid as acyl ating
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
OO C. Isolation/purificatioem-of the final product is
carried out e.g. by
precipitation/recrystallization/washing with an

appropri ate ure of water/organic solvent or
organi ¢ sol vent7/ organi ¢ solvent or with a pure
sol vent, e.@sx-NBVF/ water, NWVP/ water, ethanol, nmethano

etc. Syngpes' og the 5-nitro-isophthalic acid diamde
i nter iJat of fthe fofffifla N2 OHOI CO Z/.-\ H
H N\ Za icdmeralwéﬁ6bedure In an inert atnosphere t he
5-nitro-isophthalic acid dichloride obtalne

ot And RO SOl 8 9P ReThe AT AR AirSbeS o)

i s addaovteoige 49 Rio{NVE. T ofRirideg 3399 5eot Y 3eerie to Method A.

pyr i diBgsdicatien: Reciystelippfigndreny eicrofoimi C| and t he required am ne
at OC.yielBlhesop ¢ae toiotieo Xt ure i s subsequently heated.to
75 C am@ngpaibtisaicned at this tenperature for 2 h. After
cool i nghgry.reaction mxture is poured into the
fivefold anmount of ice water. The precipitated product
IS it f!nLaW\lde

fil terﬁg’xﬁt‘f—%mﬂrﬁ?&éW}F‘Eheggﬁ%@%%émmr) a)t‘8 room
tenperature fo 4 h. Exanple RRRa-1: Preparation of
5-nitro-isopht ic acid NN -di-t-butyldiamde. WO
2004/ 072168 j?%iFPZOO4/OSOO95 -87- NO2

Q o (Zzz1)
W))k” ”J\k(
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



g (RRRe) ON OMHD500 g of 5-nitro-isophthalic

acid dichloride (2.0 nol; obtained by standard
w@e@amtise from isophthalic acid and SOCI 2), PeT/EP1000650095

NVMP are added at OCwithin 2 h to a solution of 345 g

(4.7 nmol) of t-butylamne, 1.3 L of pyridine and 25 ¢

of LiCl in 1 L of NMP. After 2h stirring at 75C, the

solution is quenched with ice/water. The precipitate

is filtered off, washed with water and ethanol and

dried in vacuo. Yield: 462.4 g (72 % of theory;

colorl ess powder). Melting point: 307-308C. M El

321 (M+). Exanple RRRa-2: Preparation of

5-nitro-isophthalic acid N,N -di-t-butyl di am de

(RRRa). The sane conpound as described in Exanple

RRRa-1 is obtained, starting8+om1.98 g (8.0 mmol)

of 5-nitro-isophthalic acid dichloride, 1.38 g (18.8

mmol ) of t-butylamne, 50 mMl of NWP, 7 ml of pyridine

and 0.1 g of . Purification: Recrystallization

fromethyl ace e. Yield: 1.30 g (50.6 % of theory;

white solid)osMB EI : 321 (M+-). Exanpl e RRRb:

Preparation of\(5-pitro-iso alic acid

N,N'-di-t-oCtI m de. N%i N (RRRb) N OH 50 g of

5-nitr@§gbht alli id dichloride (0.20 nol;

obt ai ned” by standard” procedure from isophthalic acid

and SQEM2F0 ¢ @ 14r@®) pf3.5gbmikiNFoyelshexyidedandeto6 0 G-9%inndlich 30

m Nt Ccy@ops@hassrbopyichiofde, 3G:A.0BNMP, § B opyridnedny 0.¢5fg of dried LiCI

t - oct ydcaRing@ Methcd®. M of pyridine and 2.5 g of LiCl in

100 M pygifeatibMRecrydik-R6n romRiedd. i rring at 75C, the solution

i's queﬂé,m@gg Wi, kelyat er. The precipitate is
filtergd offe

in t‘ 279 °C.
MS (EI). 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.



washed with water and ethanol and dried. WO

2004/ 072168 PCT/ EP2004/ 050095 -88 Yield: 55 g (63 %
w@bootlorxass/; of f-white powder). Melting point BET/BP2004/050095

recrystallization: 169-172 C. M5 Cl : 434 (M).

Exanpl e RRRc: Preparation of 5-nitro-isophthalic acid

N, N -di cyl ohexyldiamde NOHNX®2 (RRRc) ON OH

from49.60 g (0.20 nol) of 5-nitro-isophthalic acid

di chl oride, 51.57 g (0.52 nol) of cycl ohexyl am ne,

900 mM of NWP, 250 ml of triethylamne and 1.0 g of

LiCl. Purification: Recrystallization from DWV.

Yield: 48.50 g (64.9 % of theory; white solid). M E

: 373 (Mt-). Exanple RRRd: Preparation of

5-nitro-isophthalic acid

N, N - bi s- (2- net hyl cyl ohexyl )-d4am de ~H NO2 (RRRd) O

NP OHfrom24.80 g (0.10 nol) of 5-nitro- |sophthaI|c

acid dichloride, 28.30 g (0.25 nol) of

2- et hyl cycl o\6<yl amne (isonmeric mxture), 778 m of

NVP, 167 m st"pyridine and 1.0 g of Lidl.
Purificatjo egrystal | i z&E%n from

1, 2-di Cﬂwﬂ ﬁéQ% Yield: 30.06 g (74.9 % of
theory;”whtte salild).

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.

(Z22x)

O NH
i ka:L i
N ”)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)

O NH
i JE/:L i
\>(U\H H



M5 EI : 401 (M+, ). Synthesis of the

5-am no-isophthalic acid diam de internedi ates of the
wo osoatrm168N0 2004/ 072168 PCT/ EP2004/ 050095 - 89PCMER2004/150095

Il c o Z 2NNH H N\ Z3 Exanple Tl Ta-1: Preparation of

5-am no-isophthalic acid N,N -di-t-butyldiamde. \/-

NHZ HN (TTTa) ON OH A mxture of 1.22 g (3.80

nmmol ) of 5-nitro-isophthalic acid

N, N -di -t-butyldiamde, 200 mM of THF, 50 m of

met hanol and 0.2 g of palladiumon activated carbon

(10 % Pd) is treated with H2 gas (3 bar) at 35 C for

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(El): 291 (M).

Exanpl e Tl Ta-2: Preparation-8%- 5- am no-i sophthalic

aci d N, N -di'-t-butyl di am de (TTTa) 100.4 g (0.312

nan?og r?n | ﬁg%h%pn% |s b ine asasllghﬂygreysohcf f{;)gt ed
i i e e,

H2 gad” @3BM5W)°@(?°'@9FWWW'@“°H“ It is checked by TLC
that nédsPdeting nitro conpound (RRRa) renmins

(si | i CMefjesdooint: J@C4Predmpesiig). acetate 1:1; RF (TTTa) =
0.32; RF (RRRa) = 0.76); yield 100 % The catalyst is
subsequently filtered off and the solution is directly

used fidthe folting Ge¥dniblel 6Fihe pFaatioh & thk Edrhboudds Bfaifaininom) Hé
5-am nEstisadaal ic acid N[N -di-t-octyl diamde. NHZ
HN

()
O%CQ 20

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.



(TTTb) N H WO 2004/ 072168 PCT/ EP2004/ 050095 -90 30.0
g (0.069 nol) of 5-nitro-isophthalic acid
w2044/ 168 - oct yl di am de, 1g of palladi um on artT/EP108€050095

carbon (10 % Pd) and 125 nl of NWP are treated with H2

gas (5 bar) at 70-75 C for 8 h. It is checked by TLC

that no starting nitro conpound (RRRb) renains

(silicagel, hexane/ethyl acetate 1:2; RF(TTTb) =

0.43, RF(RRRb) = 0.83); yield 100 % The catalyst is

subsequently filtered off and the solution is directly

used for the acyl ation. Exanple TITc: Preparation of

5-am no-isophthalic acid N, N -di cycl ohexyl di ami de. H

NHZ N (nc) ON OHA mxture of 47.47 g (127.1 mol)

of 5-nitro-isophthalic acid N, N -dicycl o-hexyl di am de,

800 mM of DM, 20 ml of wat-&-and 1.0 g of palladium

on activated carbon (10 % Pd) is treated wth H2 gas
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recr y <SPgide PERERIH B fesefRirel anplogicr nogapnigyopyinieracingassy e gt

t heor yr;iethkj@wir@, %tylpr@rw ;grd'si[np;dn)o_ther nmetgodmpes a stg%gmftm[am?u_nt or

Ex anp| exceS Biltak: aniiperidped the tarborylicafid 45 -agylaiing asentgipitaaseab base iaci d

N, N - bédire(l. Tnaresictoy s carlec dutii®xabkenee ofprefienabll @ the Geddndelbtal 2

( TTTd)solved. e 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 etc.

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.



OHA mxture of 14.86 g (37.0 mmol ) of
5-nitro-isophthalic acid N, N -bis-(2-nethyl-
wa@yokohaxy/| ) di am de, 500 m of THF, 10 m of neChaP4/050095
and 5.0 g of Raney-nickel is treated wth H2 gas (3
bar) at 40 C for 24 h. The catal yst is subsequently
filtered off and the solvent is evaporated under
reduced pressure. Yield: 8.08 g (58.8 % of theory;
yellow solid) M EI : 371 (Mt-). WO 2004/072168
PCT/ EP2004/ 050095 -91 Synthesis of the conpounds of
the formula (I111) zi I OCNH O(lIll) O0OTCC 1 |
z2/NNH H Z3 Ceneral Procedure: In an inert atnosphere
t he 5-am noi sophthalic acid diamde internediate is
added to a mxture of N-nethyl pyrrolidone, pyridine
or triethylamne, LiCl and t4#e-required acid chloride
at 0C. The reaction m xture is subsequently heated to
75 C and maintained at this tenperature for 2 h.
After cé)élingozthe reaction mxture is poured into the
fivefoH unt of ige )vvater. The precipitated
product i I d t& &fand over ni ght and
subsequent|y)fiiltered off and dried in vacuo (0.1
mbar) at ro8mtenperature for 24 h. A colorless powder
IS  OlAt®g 9f &gitro-ifeRttiaslaed dichipridd (2.0 FApIecp@ingtby standargfprocedure from
5- pi vasopytaiatideod $EBPin i@ Nt aragidell at 0°C within 2 h to a solution of 345 g
N, N - di.7 kolfatttoptihina,mM3ad et pyridink ankti23 g of Li€inM 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 [é (RRRb)
0
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.



(UWUa) i OOH~In an inert atnosphere, 1.10 g (3.77
mmol ) of 5-am noi sophthalic acid

wWO20d40d 168 - but yl di am de s added to a m xt ur ePOI/EBDONS0095
of N-nethyl pyrrolidone, 10 ml of pyridine, 0.05 g of
LiCl and 0.61 g (5 mmol) of pivaloyl chloride at OC
The reaction mxture is subsequently heated to 75 C
and mai ntained at this tenperature for 2 h. After
cooling the reaction mxture is poured into the
fivefold anmount of ice water. The precipitate is
filtered off and dried in vacuo. Yield: 0.83 g (58.6 %
of theory). Further purification by recrystallization
fromnethanol. Melting point: Sublimation starts at
294C;, no nelting point. W 2004/ 072168
PCT/ EP2004/ 050095 -92 MS GBs- 376 (MH). Exanple
111 2: Pr epar ation of 5-pival oyl am no-isophthalic acid

- H' HO(UUa) 1 0OH?90.6
g (O ?ﬁl A’°F“1e°rry Oi:}i“"":"tgpo""der)no i sopht hal i ¢ aci d

é#—iiﬂ%ﬁﬁa%%%( Al 126 M (0.62 mol) of
p| vaI iMSCRAYMHDde and 1.2 L of NVP are stirred for 18

h at 90 C. The precipitate is filtered off at 25 C,
was h e cExaniplelRRRe Pleeamtién obfvtirodpinivelic aciNgy-gicyloi@tyldamige (70 % of

t heory; IHorI es®, powder). According to spectroscopic
dat a, i dent jzraly Wi th the product
obt ai ned | r@ I11-1. Exanple 111-3: Preparation

of 5-pival oyl am B-isophthalic acid
N, N -di-t- octyldlamde HN HON

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

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




O (UUW) O NH 28.25 g (0.07 nol) of
5-am no-isophthalic acid N, N -di-t-octyl di am de

w@ T00F0y21628. 4 mM (0.14 nmol) of pivalic anhydpeTePENG050095
150 mM of NWP are stirred for 20 h at 90 C. The
precipitate is filtered off at 25 C, washed with
nmet hanol and dried. Yield: 27.3 g (80.8 % of theory;
col orl ess powder). Meltinn point: 298-299C. Ms Cl :
488 (MH). WO 2004/ 072168 PCT/ EP2004/ 050095 -93
Exanpl e 111-4: Preparation of
5- (3-net hyl butyryl am no) -i sophthalic acid N, N -di -
cycl ohexyldiamde ~O KHNH N (UUUk) ON OHTfrom
6.87 g (20.0 mml) of 5-am no isophthalic acid
N, N -di -cycl ohexyl di am de, 3.14 g (26.0 mmol) of
3-net hyl butyric acid chloridep100 m of NWP, 15 m of
triethylamne and 0.1 g of LICI. Purification:
Recrystal ligzation fromnethanol. Yield: 7.23 g (84.5
% of theory). Melting point: 260 C. MS El : 427
(M) . Ex e 111-5: Preparation of
5- (pi vak i50) - i sophthalic acid
N, N -di - Eycl ohexyl di ami de o =~-

/N

Z; H H Z,

Example TTTa~1: Preparation of 5-amino-isophthalic acid N,N'-di-t-butyldiamide.

Yo,
HN —
J v
JH

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



NOHNH(UWU) NOHTfrom6.87 g (20.0 nmol ) of
5-am no-isophthalic acid N, N -di-cycl ohexyl di am de,
w@24/021626. 0 nmmol ) of pival oyl chloride, 100Pet/ER{004/050095
NWP, 15 m of triethylamne and 0.1 g of LiCl.
Purification: Recrystallization from nethanol. Yield:
4.90 g (57.3 %of theory). Melting point: 327 C
(deconposition). WM El : 427 (M+). Exanple 111-6:
Preparation of
5- (cycl opent anecar bonyl am no) -i sopht hal i ¢ aci d
N, N -di - cycl ohexyl di am de WD 2004/ 072168
PCT/ EP2004/ 050095 -94- OOH NH N (UUUe) ON OH
from6.87 g (20.0 mmol ) of 5-am no-isophthalic acid
N, N -di -cycl ohexyl di am de, 3.45 g (26.0 mmol) of
cycl opent anecar bonyl chl ori dego-100 m of NWP, 15 m of
triethylamne and 0.1 g of LiCl. Purifi cati on:

Recr ys\i{{l@l { b %F{u ro- ISOphtth thgg 2 dlaﬁll éalurg or( 52.3
( M'I-- ) _actlvated rbon (10 % Pd) agd 189 ml of NMP areé gd with gai bar} at 4637%
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)
O
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.

N
(TTTd)
0
N
g 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 (El): 371 (M™).



Exanpl e 111-7: Preparation of
5- (cycl ohexyl car bonyl am no) -i sophthalic acid N, N -di -
waeyoHohaxs/| diamde O OH NH (UUUF) O N O H fPOIEB2084050095
(20.0 mmol ) of 5-am no-isophthalic acid

N, N -di -cycl ohexyl di am de, 3.81 g (26.0 mmol) of

cycl ohexanecar bonyl chl oride, 100 m of NwP, 15 m of

triethylamne and 0.1 g of LiCl. Purification:

Recrystal lization fromnethanol. Yield: 5.11 g (56.3

% of theory). Melting point: 291 C. M EI : 453

(M+-). WD 2004/ 072168 PCT/ EP2004/ 050095 -95 Exanple

111-8: Preparation of

5- (cycl opent anecar bonyl am no) -i sopht hal i ¢ aci d

N, N - bi s-(2- nethylcyclohexyl)diamde O ~HNH N

(UWUg) ~g ON OHTfrom2.021g (5.44 mmol) of

5-am no-i sophthalic acid

NN l.eRexyl)di am de, 0.96 g (7.24
@ theg'soﬁgcogﬁotugdxngﬂhgaroor‘w@/l chloride, 70 m of NWP,

15 m of @yrhm ne and 0.1 g of Lid. Purification:

Extractigfn N th toluene (72 h). Yield: 1.66 g (65.2 %

of theory)
N _o iy

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

'-L

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.



Melting point: 312 C. M El : 467 (M+). Exanple
111-9: Preparation of
wo2¢oapeiiehexanecar bonyl am no) - i sopht hal i ¢ aci dPCT/EP2004/050095
N, N - bi s-(2- nethylcycl ohexyl)diamde OO0 CH NH
(UWUh) ON OHTfrom2.02 g (5.44 mmol) of
5-am no-i sophthalic acid
N, N - bi s-(2-met hyl cycl ohexyl )diam de, 1.06 g (7.23
nmol ) of cycl ohexane-carbonyl chioride, 70 ml of NWP,
15 mM 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
(deconposition). Ms ElI : 481 (M-). WD 2004/072168
PCT/ EP2004/ 050095 -96 Exanple 111-10: Preparation of
5- ((1- et hyl cycl ohexanecar bot#gt ) am no) -i sophthal i c
acid N, N -bis-(2-nethylcycl ohexyl)dianide o C H NH

_q 0 N4, i HHL NOHTfrom2.02 g (5.44 nmol) of
tﬁT%

5-amn alic acid

N, N - bi s- QZ nmet hyl cycl ohexyl ) am de,
Example ill-2: Prepdratiori of 5-pivaloyldmino- lsophthallc 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 0K
N
I (UUUb)

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*).



1.16 g (7.22 mol ) of
1- met hyl cycl ohexane- car bonyl chl oride, 70 m of NWP, 15
workooaf7218/ri di ne and 0.1 g of LiCl. PurificatiBOI/EP2004/050095
Recrystallization fromnethanol. Yield: 1.16 g (43.0
% of theory). Melting point: 354 C. MS EI : 495
(M+). Exanple 111-11: Preparation of
5- ((2- et hyl cycl ohexanecar bonyl ) am no) -i sopht hal i c
acid N, N -bis-(2-nethylcyclohexyl)diamide O H NH
(UWY) ON OHfrom2.02 g (5.44 mmol) of
5-am no-i sophthalic acid
N, N - bi s-(2-met hyl cycl ohexyl )diam de, 1.16 g (7.22
mmol ) of 2-net hyl cycl ohexane-carbonyl chloride, 70 m
of NWP, 15 ml of pyridine and 0.1 g of LiCl.
Purification: Recrystallizatedn from nethanol. Yield:
1.57 g (58.2 %of theory). WO 2004/072168
PCT/ ER2004/ 095  -97- i Ng. poi Nt ;. . M5 El
495 (ﬁﬁm%gﬁgre‘fagf'ci"8%‘%8%3’(?%@%‘"8%? %E:hg'&%faiqéhpgr e used
in thé& e exanpl es unl ess ot herwi se indicated.
M xing Proceddre: To 59.91 g of the polyner the

powder ed addi dM4es as indicated bel ow are added, and
tunbl e/ xed f 24 h in a glass container. In '
gener al\_/4. f@ s m xfwog are conpounded at 230 -
240C in a omaltLs e, |aboratory tw n-screw,

recircul ating Ncorotating extruder, for

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
Lcl.

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
n NH
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



exanpl e the M croConpounder of DACA Instruments (RTM,
for a period of about 4 min at a screw speed of 40
WO povd/022168 subsequent |y col | ected at room t enpePErL/BPEN4/050095
The neat polypropylene is simlarly treated to
produce a blank control sanple. Differential Scanning
Calorinetry (DSC): A Perkin-Elnmer DSC instrunent (RTM
(Model DSC 7), operated in a dry nitrogen atnosphere,
is used for the analysis of the crystallization
behavi or of the various m xtures 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 mn, held at 230C for 5
mn, and then subsequently cooled at a rate of 100/ mn
to 50 C. The data represented as crystallization
tenperatures are the peak tenperatures of the
exotherns in the thernograns that are recorded upon

cool ing. Ther avinmetric Analysis (T&),
Differential Th | Analysis (DTA): An automated

Net zsch TGA/ BFA, i nstrunent (STA 409) (RTM operated in
nitrog i g used” for the analysis of the thernal

st abil i & e@tlng {eogyer ature. As nel ting

t enper at ur & ak maxi mum of the endothermc

transition are pr@sented. About 10 ng of sanple is

pl aced into an al um num oxi de cruci bl e and heated from
50 Cto 640 Cat a rate of 10 Cmn Infection

ol di rigm 647 ed200mjme of -aminaiespifialsgeid NN giesyofobpiaidgys 49 &0

M cr ol mmjokgfeyaippe(tEDA@roryiphirride 19 mtoENMPRIBIDY Jf trictidipeying and B 1 gof g

of theipelletized thread is placed under a nitrogen

bl ank iurificaiont Fterydamsatid@lroraheti26d C. After WO 2004/ 072168
PCT/ ER&Q&%Q@Q@Q%HME&S the granulate is conpletely

ol t eNyenit etk 1S i njected into a polished mold with
a pre E| 439@ about 8 bar. The nold tenperature is 20
ol le

C. Th ed test speC| men has a dianmeter of 2.5

cr o S APPSOl A kR T COURRL
haze- g4 PIaTEe | nst rument (BYK, Gar dner (RTM,

illum nation C) at roomtenperature. The
haze-gard plus trument conforns to ASTM D-1003. The

haze val ues ag<e{ neasur ed between 12-24 hours after

obt ai ni@,ﬂhe S | es by injection

N
(UUUn
0 Q
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™).



nol di ng. Fl exural Mduli: The Fl exural Mduli of
pol yner speci nens are neasured according to standard
wa@oeoudiotiies as described in | SO 178. Exanpl e BCT/EP2004/050095
Powdery propyl ene honopol yner (PP honmo) of nelt flow
index 3.8 dg/mn (neasured at 230C and 2.16 kg) is
intensely m xed with adequate anounts of the
respective nucleating agent as indicated in the
tabl es bel ow and, furthernore in any case, with 0.05 %
of calcium stearate (acid scavenger) and 0.10 % of
tris[2,4-di-tert-butyl phenyl ] phosphite and 0. 05 % of
pentaerythrityl
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl) propi ona
te] as co-additives. Conpounding of the fornul ations
is performed at 240C on a co9otating |aboratory tw n-
screw extruder, such as the M croConpounder of DACA

scr ev %@@%@éﬁﬁ G AR A S L
and péWV@@F?’ﬁmmmFﬁjectlon mol di ng i s subsequently
carried out on crol njector (DACA Instrunents
(RTM). The pe tlzed conpound is conpletely nolten
under nltroge@ tnDsphere at 260C barrel tenperature
and the- s i +ECted into a polished nold at a
pressu @o N a b/Zéiar at (@ C nold tenmperature. The
resul ting th a'dr¥neter of 2.5 cmand a

t hi ckness of 1-1.2 mm are used for further
properties’ cha?acterlzatlon of the nucl eated pol yner.
WO 2001872468 POl AERAOEPOBHFGEN.N'-b G- Mtgcyclohexyl)diamide,
Cryst aldsigzaet mal) of @tgpetaad-tabenyiChibAde) 70arhe N 2eml of pyridineand

pol ypropykesne conposition as well as the thickness of
t he t eslincSBe Slrbld wiRb@hey2 ind the concentration of the

addltlwﬁj@&%%%an@“%g) the present invention are
listed,tn the.followng tables. WO 2004/072168

elting u

PCT/ E 4462@ 95 100 Table la: Additive according
to the—ﬁ Tnvention Conpound T .. Haze
Concentration Thickness [C(C]

None _}g@e_g-_@?epﬁatlon ofj S- @yclohexanecarbonyllmmo) -isophthalic agd N, lll bL -(2~

methylcyclohexyl)diamide

O%
H NH
N
C:j >_<::%_€::2 (UUUN)
(o)
N
OH

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, 3,5-Tris[ 2, 2-di nmet hyl propi onyl am no] benzene 1-2
124.8 17.0 0.15 1.1 (Exanple B)

wa 2®4H73l68 S| 2- et hyl but yryl am no] benzene |-10 18OT/BPRM4/@50095
0.15 1.1 (Exanple J)
1,3,5-Tris[2,2-di met hyl butyryl am no] benzene 1-11 124.9
19.5 0.15 1.1 (Exanple K)
1- 1 sobutyryl am no- 3, 5- bi s[ pi val oyl am no] benzene 1-16
122.3 27.6 0.15 1.1 (Exanple P)
2, 2-Di et hyl but yryl am no- 3, 5- bi s[ pi val oyl am no] benzene
1-17 125.4 20.0 0.15 1.1 (Exanple Q
3, 3- Di et hyl but yryl am no- 3, 5- bi s[ pi val oyl am no] benzene
[-18 120.2 24.0 0.15 1.1 (Exanple R
1, 3- Bi s[ sobut yryl am no] - 5- pi val oyl am nobenzene 1-19
116.8 26.9 0.15 1.1 (Exanpl-e-S)
1, 3-Bi s[i sobutyryl am no] -5-(2, 2-di met hyl -butyryl)am no
benzene 1-20 120.3 24.8 0.15 1.1 (Exanple T) Additive

2000 i it R IE DS CARRNS i et
1, 3- BiNdY IS gAY BETr yI am no] - 5- pi val oyl ani nobenze
ne 1-22 126.0 2 0.15 1.1 (Exanple V)
1, 3-Bi s[ 2, 2-di yl but yryl am no] - 5-i sobut yryl am noben
zene 1-23 122% 0.2 0.15 1.1 (Example W
i mgthyl but yryl am no] - 5- (3, 3-di et hyl but yr
\ ‘ 25.2 Pudp 1.1 benzene (Exanple
X) Table 1k Additive according to the present
i nventi on Conpouv , "R, Haze Concentration Thickness
[C] [ [%by weight] [rmmi None - 110.3 67.2 - 1.0
5- Pi val oyl am no-i sophthalic acid N, N-di-t-butyl di am de
UUUa %24 2.2 A5440nn®l) §f §-arhinatisophthalic 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).



(Exanpl e 111-2) 5-Pival oyl am no-isophthalic acid
N. N -di -cycl ohexyl diam de UUUd 117.2 32.1 0.15 1.2
wo-2@antiies 111-5 WO 2004/ 072168 PCT/ EP2004/ 050088T/ERDD4/050095
Addi tive according to the present invention Conpound
T-,- Haze Concentration Thickness [C [%A [ % by
wei ght] [nm]
N-t - Butyl -3, 5-bi s[ pi val oyl am no] benzam de ZzZzb 123.1
23.7 0.15 1..1 (Exanple 11-2)
N- Cycl opentyl - 3, 5- bi s[ pi val oyl am no] benzam de ZZZn
119.0 32.3 0.15 1.2 (Exanple 11-15)
N- Cycl ohexyl - 3, 5- bi s[ pi val oyl am no] benzam de ZzZZ5
116.4 33.2 0.15 1.1 (Exanple 11-20)
N- | sopr opyl - 3, 5- bi s[ pi val oyl am no] benzam de ZZZw 120.5
26.8 0.15 1.1 (Exanple 11-247-
N-t-Butyl -3, 5-bis[2, 2-di net hyl - butyryl am no] benzam de
727y o .%0 0. 15 1.1 (Exanple 11-26) WO
2004/ é/ EP2004/ 050095 102 Exanple 2: The
powder (propyl ene random copol yner (PP raco);
one type vvlth a nmelt flow index of 7.5 dg/mn;
anot her type with a nelt flow index of 12 dg/ m n;
meas urgeolirinQRGE! pregertireard§eddtfhe wogkispexarrley erflegs othgwise
pol yetilmchtgne net al | ocene grade of nedium density with
a melt flowindex of 2.8 dg/mn; neasured at 190C and
5.0 Kixidg®rotdair@nsel y honogeni zed in a Henschel m xer
Wt h aleelsidtoBinddaittrhe polierch BRitifes SIARRI b Sow kCehi®a lahd iGhble-
agent rﬁn@g fonﬂth Im%%@islcé(ntamw lIn &angréij ﬁ%@@(thus‘?ﬁ%&u@e‘%@' c&nlip\‘@ﬁed at28¢- h

as an I. OXI

| a sma s eqabora |n-scr . recircylating and corotating extruder, for
tris] tf) Lh hi
pe nt a eef(wpﬁ Iir]e l l’o ?ng)?uipiek %&y un}g ta 1Jor a penop of about 4 min at a
but yl -4*H §P6‘%d<9 Y 8’!’%’?% troge teﬁpe?t”ff ThG RSP ht

ratio; pom‘rpdeﬁg@av'é?ﬂsgt@?t t° @d@e E’%ﬂk(‘i‘i"tﬂ‘ﬁamt’]?
zinc-stearate; and/or opt| onal 'y other processing
i iffefent| in jinte

t abl esA fxedn@ver DSC instrument (RTM) (Model DSC 7), operated in a dry nitrogen
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



Then, each formulation is conpounded on a Berstorff ZE
25x46D (RTM at 220 - 250 C. The obtained strand is
wowdoen7eenched and pel l eti zed. The obtai ned petT/#P®04/050095
are used for injection nolding on an Arburg 320 S
(RTM at 200 - 240C to prepare about 1 mm pl aques of
85 mMm x 90 mm si ze. The haze of the plaques is
neasured on a Haze-Gard plus (BYK Gardner (RTM)
according to ASTM D-1003. The crystallization
tenperature (T, t.) and haze of the polymer
conposition as well as the thickness of the test
speci men (plaque) and the concentration of the
addi tive according to the present invention are
listed in the follow ng tables. WO 2004/072168
PCT/ EP2004/ 050095 103 Tabl-e82a: Propyl ene random
copolyrrer vvith a rrelt flowindex of 7.5 dg/mn

( meas l{he Cc);ranu ¥e is d:om %teF m I g\elE Jécteg % ?lflglg@rgold%th azpé'egsgrean d

o\

I nj ect]

of J tr |°§a(b?"t leaa Thetnglﬂ emB Tj coller,he testﬁ?etc:lmerﬁ-n baé% g}ero £
pent a épf%ﬁcm,apcl Vlluckness of about

tetrakls[3 (3 5- dl-tert butyl 4- hydr oxyphenyl ) pr opi ona
te] ' 9 afHedelym st earate The additive

accor dhentguzet |meta4fmesd plmeseabard g @EHIM@KYBYHS GrdnergRTM), illumination

dr y- blganc)adooni drperhthie TIRMEB YN instaRcDEH OO0 AyIMET-1088The
conpoyRAQshes & Reasifed bet oS RRE Rids it @tainind YRS samdiel B injection
concenf i@ e is bag-blended with the propyl ene random
copol ymer ~and agai n conpounded before subsequent

I'nj eCtﬁ on Ioll ng. Addl tive according to the present
i nven ‘I‘O’I‘I"@TI’E n Haze Condcentdr at i.on dTh gkness

[ C] [ O}ahe TI rﬂyl %c?f ?refnfr srem]}fns arﬁﬁﬁaé;ure a@c?r ganiar coT i

1, 3, 5-2rfgs&iped MSY1"Ret hyl pr opi onyl ani no] benzene 1-2

105.7 14.2 0.010 1.0 (Exanpl e B)

1, 3,5-Tris[2,2-di met hyl propi onyl am no] benzene 1-2

108. 2 Ekaupte 1©. 015 1. 0 ( Exanpl e B)

1, 3, 5-Pbidesy[pdpyRndioma@blyiat PP mrjgio)ainyiditadH irie dBeigme (heaskre@at

105. 5 24&c 4nd0.16:40s ikteddely X RithRheQual)amduatd bithe 2Bpective 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.



Propyl ene random copol yner with a nelt flow i ndex of

7.5 dg/ min (measured at 230C and 2. 16 kg):; conpounded
wW@e004A306 and i nj ection nolded at 235 C. Base PCT/EP2004/050095

stabilization: 0.067 % of

tris[2,4-di-tert-butyl phenyl] phosphite 0.033 % of

pent aerythrityl

tetrakis[3-(3,5-di-tert-butyl -4-hydroxyphenyl) propi ona

te] 0.020 %of calciumstearate 1 % of the additive

according to the present invention and 0.2 % of the

i ndi vi dual co-additives, respectively, as indicated in

the tabl e bel ow are each dry bl ended with powdery

propyl ene random copol yner and conpounded into

concentrates. Then, propylene random copol ymer

pell ets are bag-bl ended w t hed-hese concentrates at

appropriate |et- domn ratios according to the fina

g%.?.;: E%Er atio llﬁléllﬁlb era r6 51 gaag hatzér:l ok? he po e/propalen Qo‘!’r{pgszaﬂa§§elltas

pr esedtt rl"’l‘f\?‘?ﬁftTed??t LY ﬁﬁa@& "fr?t'\/‘ °f'$9jga,d,'t.“'ea a2 e

Thi ck ffeggsentinegstinn @ististed it 199 B85y wei ght )

(Concentration [C] [A4 [mm by weight)

1,3,5-Tris[ 2, 2-dinmet hyl propi onyl am no] benzene 1-2 None

105.4 14.2 1.0 (0.02) (Exanple B)

1, 3,5-Tris[2, 2-di met hyl propi onyl anm no] benzene 1-2

HALS-1 103.6 12.7 1.0 (0.02) (Exanmple B) (50 ppm

1, 3,5-Tris[ 2, 2-di nmet hyl propi onyl am no] benzene | -

HALS-2 105.3 12.3 1.0 (0.02) (Exanple B) (20 ppm

1, 3,5-Tris[ 2, 2-di met hyl propi onyl am no] benzene 1-2

Erucam de 104.0 12.5 1.0 (0.02) (Exanple B) (50 ppm

HALS-1 is

bi s(2, 2,6, 6-tetranet hyl - 4-pi peridyl)sebacat e,

commercially available e.g. as TINUVIN 770 (RTM.

HALS-2 is the condensate of

1- (2- hydroxyet hyl ) -2, 2, 6, 6-tetranet hyt - 4- hydr oxypi peri

di ne and succinic acid, comercially available e.qg.

as TINUVIN 622 (RTM. Erucanide is e.g. commercially

avai |l abl e as ATMER 1753 (RTM. Table 2c: Propyl ene

random copol ymer with a nelt flow index of 7.5 dg/mn

(measured at 230C and 2. 16 kg); conpounded and

i njection nolded at 240C.



Base stabilization: 0.067 % of
tris[2,4-dl-tert-butyl phenyl] phosphite 0.033 % of
w@essaexiys hrityl PCT/EP2004/050095
tetrakis[3-(3,5-di-tort-butyl-4-hydroxyphenyl ) propi ona
te] 0.075 %of zinc stearate The additive according
to the present invention ang the co-additive indicated
in the table below are dry %ended wi t h powdery
propyl ene random copol yner, subsequently conpounded
and injection nolded into plaques. Additive according
to the present invention Conpound Co-additive T, Haze
Thi ckness (Concentration in % by wei ght)
(Concentration in [C] [A4 [mm % by wei ght) None -
None 96.9 36.4 1.0 None - AdSperse 868 (RTM 95.3
36.3 1.0 _(0.50) None - Licowax PE 520 (RTM 97.3 35.2
1.0 (O. éﬁﬁ—\/\o 2004/ 072168 PCT/ EP2004/ 050095 105

Addi ti ve faccordi g 10 thre—present T nventj onf Compgund_

np

Additive rding t th rese vention ompound . { Haze | Concenfration

Co- addi ti it ekness ((EBRCENTT A Cfﬂ,ywa.ghq 0.0y
wei ght) ({gereent+ation—+n—{(C—19 05 1767 RIEY)
1, 3, 5- Tr ishRp2atimtmhkrydsEe-e P ony [amzNoHeTZe eom- O
104. 3 14. R34 tvdolnibeds t EXanpte gjﬁﬂ%]es) T3 | 242 | 015 T
1, 3,5-Trijs[ 2, 2- di net hyl pr opi onyl |&mi-rO]| benzene i -
AdSper se |B6BPERTM0O®=2=13. 8 1.|0 "(0."02) *{ Ex&ﬁ’pl e 'B)

(0.50) 1.3 5 2 _2_dinnt hyl oF SR ORyk Bpi-helherzene
105°0) colitmge g”“““”“’hﬂ\)u“{éés. 6 12Bed, 10| (0| 02)
(Exanpl e lee(h)@uty@@@oss AOEperise 868 I‘Ef(i lif%ﬁbus.p G2og@| o015 K
comercially avail abl e Fi scher- TR wax | Li cowax Pl
520 (RTM|™ P& S Esier e ar Ty Bvai |.ablel 2 egl er - Nat|t a-
pol yet hy|ﬁl§ﬁ§b\tﬁmﬁ@mﬁﬂpyxhs€n 6B P OTT015 T
copolynerl, with a nmelt flow index/®afeslp dg/ m
(measur edEt2BOC EAT 2" "“fli’@a"’k“@")z"“" wetel Tonid Jn&Ed at
250C and et 35

\1%

nl
T

J) uul.

Additive according to the present invention Compound | Ty | 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 - 10
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)




Base stab

ilization: 0.067

Yoftris[2,4-di-tert-butyl phenyl] phosphite 0.033 % of

W et aggt

hrityl

PCT/EP2004/050095

tetrakis[3-(3,5-didert-butyl -4-hydroxyphenyl ) propi onat

e]
bl ended p
into plag

0. 075 %.of zinc stearate A

rior to conpoundin t

ues. Additive acco

Yo

hen,

conponents are powder
i njection nol ded
ng to the present

i nvention Conpound Tom Haze Concentration Thi ckness

[C] [ [%Dby weight] [mm] None -

5- Pi val oyl am no-i sophl halic acid
N, N -di -t-butyl diam de UUUa 106.8 30.2 0.05 1.0
(Exanmpl e 111-2 5-Pi val oyl am no-i sophl halic acid
N, N -di-t-octyldiamde UUUb 98.3 39.3 0.05 1.0

(Exanpl e

111-3)

96.7 50.7 -

1.0

N-t - But yl
24.4 0. 15

2dBive Byeorbivh t53me it Oy | AIMT N
1.0 (Exanple 11-2)

[ BT

0 Jromfp@n 7

abl e 2¢ra

ieke
PpA

DYy e

CEFEFpn | TiGess P

[mm]

random cg
(measur eg
and i njeg

Py e R E el t f

I

ow Frdex’
fa¥aaal I‘Im

o 1

/

Nt

. 5%dg/ nfi'n

S

35 T.

N operftyl~3,5-DiSIpiv

lamino]
tion nol ded at 2

(Exal
1/ 0

~
- 32.3

214

58

24N
Uoas&"{U42

PCT/ EP20 (& @@ 9% ktep-Base St

tris[2,4-
pent aer yt
tetrakis|
te] The 4

bi 72z at
' - Taicualatii
f-bis[pivaloylami co]oehzamide ZZ7w

P]-IFO[i)rOfnyS,

o O
POt
1'%

1 33.2

. 087 o'of

o2 044
a
120.5

{Example 11-24)

h
6.8

083 9%
0.15

1.1

Flyis 5o A et ey i~

— Ty X740

TSR

dditi ves according to

t%rerephies e

Nt |

I ppropiona
nventl on

and al

into plag

ues.

co-additives indicated are first dry-bl ended,
t hen conpounded and subsequently
Addi tive according to the present

i njection nol ded

i nvention Conpound Tom Haze Concentration Thi ckness

[C] [%4 [%Dby weight] [m] None -

96.9 36.4 -

1.0

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

97.4 34.9

0.020 1.0 (Exanple 1

1- 3)

N-(1, 1- Di et hyl - propyl )- ZzZzZd 107.6 22.7 0.015 1.0
3, 5-bi s-(pi val oyl am no) - benzam de (Exanple 11-4)



N-(t-Cctyl)-3,5-bis-(isobutyrylam no)-benzam de 77Ze
98.5 32.0 0.020 1.0 (Exanple 11-5) Table 2f:
w@e@pprane random copol yner with a nelt fl ow i PFABEEPZIN4/050095
5 dg/min (neasured at 230C and 2. 16 kg); conpounded
at 250C and injection nolded at 236 " C. Base
stabilization: 0.067 % of
tris[2,4-di-tert-butyl phenyl(i phosphite 0.033 % of
pentaerythrityl
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl ) propi ona
te] 0.020 % of calciumstearate The additive
according to the present invention is first
dry-bl ended with the propyl ene random copol yner and
conmpounded into a 1 %concentrate. Then, the
concentrate is bag-blended with the propyl ene random
copol ymer pellets and agai n conpounded before
i nj ectEuxon | di ng Addi t i ve according to the present
ICC] FOT e ﬁeBnBXREW (q?ﬂyl ne co%me%gcr:agogtor %I amelhf%kness
Nt - BJ{“VP“ 75 dg/mig; agd '(%WR%TFWG&FHWH‘S?‘ o3 ASUHE AT 05. 4
16. 2 @dR6 kg{]_regpecu(emiaﬁypt@/lelq_meg)locene grade of medium density with a melt
N- t - ButwihdeBaof B8 dgimin; (eriswedlabiP°a AIdRE o) Is énepsalmiaieselZR 52107, 3
15. 4 Olelddib! nixeQvitq ddeguarbr@urislof 9 respective nucleating agent and optionally
N- t - Bukktiyflurther.cSadaitivs, £uoh asah MydxiadiisTo@)d-doedpzanttietyigedln 107. 2
17.3 thg%ge ahd &ntae@ﬂﬁm&lsékﬁdl ey - I@@oxyﬂﬁ@yl%@ﬂ%t@]lt?ahﬁS
PCT/ ER2 Q%([ooégggéngelsog Eafcemet ER G ANSHARFRIRBI EFET Wi t h
a mel It&r}o)ésg \Glaldpoqg%heroaddlt eg‘nggemdl&te(j mﬁugs%glovat 230C and

tw ce corrpoun 40C and 1 njection
m)I ded at 235C. Base st abiliza

r1 5[ 2hah B B R YPHIE 0T o EL 00 85D 7P
pe nt aé’ FWH'I“?dtsSﬁnd is water quenched and pelle ized. The obtained pellets are used for
t et r aktiesfo3mgdnogn aiArrie PR0-SHRIEY £t 2P B RGASIERAY I RE Rt na
t e] Tiwes5anhdio inm eizeathe bazeldf thg PlacpestismeasledenaiipzeiGard @pg (Fn
and aldardgnRAMNl4ctdrding ® ASTMID-¢@8.ed are dry- bl ended, then
conpounded and injection nolded into plaques.
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.



Addi tive according to the present invention Conpound
Co-additive T_,. Haze Thickness (Concentration in %
whyomeight ) (Concentration in ["Cl [A4 [mM  ROWEP2004/050095
wei ght) None None 99.9 34.7 1.0
N-t-Butyl -3, 5-bis-(pival oyl am no) benzam de ZZZb
AdSperse 668 (RTM 106.9 18, 0. 015 Exam |l e 11-2)
(0.50) N-(1,1-Di nethyl-pr opy(1) 3 5 bi s- ZZZd AdSperse
868 (RTM 106.6 20.4 1.0 (pival oyl am no)-benzam de
(Exanmpl e 11-4) (0.50) (0.015) AdSperse 868 (RTM is a
comercially avail abl e Fi scher-Tropsch wax Tabl e 2h:
Pol yet hyl ene netal | ocene grade of nmedi umdensity with
a nmelt flow Index of 2.8 dg/mn (nmeasured at 190C and
5.0 kg); conpounded at 220C and injection nol ded at
230C,  Base stabilization: 0.067 % of
t r I S en rand:l‘n oopj;lygg'\xlth ahM&MJdePJ}QEAM (r]\easxmzm&ﬁn&2ueeg) an%&tz%bﬂf
pent aewnysbokue bty |
tetrakis[3-(3, 5-di -tart butyl 4- hydr oxyphenyl ) pr opi ona
te] "U TO5Y; °6”‘§$Ts,fie Ao Bl ONRARENt S~ are powder
bl ended prlmwtf&ac.us@mpoun | ng, t hen, injection nol ded
into plaques. Additive according to the resent

| nv e e O THIO T By g1 oA BRI Ef‘;at i on
Thl C &g/ ngﬂcﬁrin:iQE’hﬂW@(]:nce 45 bag-] 82&1 v@thmqylegn rar\djm mrmnéagam conﬁoe i:lb fi 9

71. 4 -

1,3, 5 TuddﬁLMg,m@ IkP o000 A, oL Fenzeng nl2) 427
62. 6 an‘p e NO 200 4/r@72[a]6%{,byweight] frm]

PCT/ %P?ﬁ@#ﬁm 108 Ctaims I A [ConpoSi i omo
cont ai nrAgRaI~arPaEurae or | syt hett’d ol yWer [antl p)
one 0T noErgenpeuats-eF { he or kg §[) 061 1) "or

(l | | Rl (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.



O~CNIHHNI N H I I O0CGCR2OCR3 Ti O-C.NH
[ (1) O'"CNIHI I Y2/INNHO¥\Y3 Z1 1 OCNH O

w@2@440733s8 (111) 1 1 Z2 N\H H N\Z3 wherei n RIPCREPENH050095

R3, or Y1, Y2 and Y3, or Z1, Z2 and Z3 independently
of one another are Cl-C2oal kyl unsubstituted or
substituted by one or nore dr oxy; C2-C20al kenyl
unsubstituted or substituted by one or nore hydroxy;
C2- C2o0al kyl interrupted by oxygen or sulfur;
C3-Cl2cycl oal kyl unsubstituted or substituted by one
or nore Cl-C2oal kyl; (C3-Cl2cycl oal kyl)-C1-d oal kyl
unsubstituted or substituted by one or nore

Cl- C2oal kyl ; WD 2004/ 072168 PCT/ EP2004/ 050095 109
bi s[ C3- Cl2cyc[ oal kyl ] - C1- G oal kyl unsubstituted or

substituted by one or re Cl-C2oalkyl: bicyclic or
t ri cyChingachiypgiroeea Rac I aekigall \shddee 5| 10| 28 | Tigebpn
at ons unsudsintcatved or | subst]i €eer bye orfé | o™ npr e
G - CRoal kyl ; by weigh)
1,3,5-Tris[2;2-dimethylpropionylamino]benzene 12 None 1054 | 14.2 1.0
(0.02) (Example B)
1,3,5-Tris[2,2-dimethylpropionylaminc]benzene -2 HALS-1 1036 | 127 1.0
(0.02) (Example B) (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)




phenyl unsubstituted or substituted by one or nore

radi cal s sel ected from Cl- C2oal kyl, Cl1-C2oal koxy,
w@ie0@dzabkyl am no, di (Cl- C2oal kyl ) am no, hydr oRgT/BPZI04/050095

nitro; phenyl -0 -C2oal kyl unsubstituted or

substituted by one or nore radicals selected from

Cl- C2oal kyl , C3-ClchcIoaIK%%, phenyl , Cl- C2oal koxy

and hydroxy; phenyl et henyl unsubstituted or

substituted by one or nore Cl-Coal kyl ;

bi phenyl - (C - G oal kyl) unsubstituted or substituted by

one or nore Cl-C2oal kyl; naphthyl 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 hoxymnet hyl

unsupstituted or substituted hy one or mpre

Ci - CRoadukatbrna o trbdieqriyemy | ¢ piydownd |f | Crouamvay | | amitdaymyehess) g 5-

t o 6r menbesecinhetenocyCl i c rladiecattrong dbhsed t dtled or

subspituted by one ar_more (‘1-%(":2’?8'95” kylota 1 —

Cl- CRORYEF SEELPOR T adl cetmmegnt ai Ni ng ¢one | or | mor e

hal ogeieatremihoykhoiedet | Oak K|y Agpess ey CiesiCioal )yl ) ;

wi th|the proweso that af“Peast ome of [the rhadicals Rl

R2 anwﬁmg%mwwwvmﬁmvzwar@;X&,Lﬁrﬂzgﬁmﬁzw“aﬁa 23 is

br anched—G3-Cloal-kyt—ufisubstituted—or—substttuted by

ONE  @perdd B ) brydhe@tyiiane fErTi@0@l Kyl i nterrupted by

oxygen or sul fur; C3-Cl2cycl oal kyl unsubstituted or

substPEItREHY “BHE" BT REFECI™Es6al kyl ;

(C3-Ci 2cycl oal kyl ) -Ci - Ci oal kyl unsubstituted or

substumé2tit ed by one or nore Cl-C2oal kyl; a bicyclic or

tri cyeleecrngdrertarB i s GUrEUr=®iTH° 57 °¢" 20~ Edbon

at om8*UHEIBSYTTAfEd or substituted by one or nore

Cl- C2eakbkyd: jphapydeunsuedict ut ed or substituted by

one or nore radicals selected from Cl- C2oal kyl

Cl- C2oal koxy, Ci1-C2oal kyl am no, di (Cl-C2oal kyl ) am no,

hydroxy and nitro; phenyl-Cl-C2oal kyl unsubstituted

or substituted by one or nore radicals selected from

Cl- C2oal kyl , C3-Cl2cycl oal kyl, phenyl, Cl-C2oal koxy

and hydroxy; biphenyl-(C -Ci oal kyl) unsubstituted or

substituted by one or nore Cl-Coal kyl ;

napht hyl - C1- C2oal kyl unsubstituted or substituted by

one or nor eD.Ocd;]%-of 9 alityke}élds. -3,g[tert-but;-t[h.d£ -yl mionate
oal kyl ) si | yb.@@lf%ﬁm 2 I Sabibabos

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.



2. A conposition according to claiml wth the proviso
t hat WD 2004/ 072168 PCT/ EP2004/ 050095 110 at | east
won@4of216h1e radicals RL, R2 and R3, or Y1, Y2 POOENB04/050095
or Z1, Z2 and Z3 is branched C3-d oal kyl, or
C3-Cl2cycl oal’kyl unsubstituted or substituted by one
or nore CG-Coalkyl. 3. A ci%rrpositi on according to
claiml1l with the proviso that at | east one of the
radicals Rl, R2 and R3, or Y1, Y2 and Y3, or Z1, Z2
and Z3 is branched C3-d oal kyl. 4. A conposition
according to claiml1l wherein Rl, R2 and R3, or Y1, Y2
and Y3, or Z1, Z2 and Z3 independently of one another
are Cl-d oal kyl unsubstituted or substituted by 1, 2
or 3 hydroxy, C2 C2oal kenyl unsubstituted or
substi t ut ed ydroxy; C2-C oal kyl

7)( 2 or
Base stabijization; 0.G67°% of tns'[z 4-di-tert-butylphe

i nterrupted, Aofmrﬂﬁymakls&gmﬁéﬁ&(md&ﬁd HdborddNSUbST i t ut ed
or substituted by 1, 2, 3 or 4 G -C4al kyl;

( C3- GBenred a@ail‘gky#w)sem@e"m@“d@'a’ta%% gy P I o prtet ersegragged nd ubsscuenty
substtUrEd =1, 2 or 3 Cl-C4al kyl ;

bi s[ ceeyetoatkyt—€C—ctosal 'r\TyI eSSt utedor
subst]i fefreagigigine gesentipengy | opoped (Al | e | SpSpFiNCeeseyy Oy
CHZ |CHz CH_ (CHz CH_ CHZ CH3 | Ghp " ?‘j’t‘_l_ B fohenyl
unSUk":N‘(tbc\yIMS &@vab&hmmo?ﬁdrhbﬁde' tubethyr e w3 [ Tadi gal s
sel e¢t ed from Cl- C4al kyjkeeme @ |- C4al koxy,

Cl- 4al kyINan@"ﬁ'b;'vadl Char kyI'yYam*io, H§dnoxy dnd
nitray ﬁ%gné%ﬁ ol eghr0—sybgt i t ut ed

s Sielsetsgd f1om [C1- Cdal kyl ,

C3- Cocyctoat Kyl . phenyl, G -C4al koxy and hydr oxy;

phenylethenyl unsubstituted or substituted by 1, 2 or
CL- A% k

Propylene randym cdpolymer 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:



bi phenyl - (C1- C oal kyl ) unsubstituted or substituted by

1, 2 or 3 Cl-C4al kyl; WD 2004/072168 PCT/ EP2004/ 050095
wd id4ozpbt hyl unsubstituted or substituted by BRCT/EPZING/@0095

Cl- C4al kyl ;  napht hyl - C1- C oal kyl unsubstituted or

substituted by 1, 2 or 3 Cl-C4al kyl; naphthoxynet hyl

unsubstituted or substitute 7by 1, 2 or 3 Cl-C4alkyl;

bi phenyl enyl, flourenyl, anthryl; 3-pyridinyl,

4-pyridinyl, 2-hydroxypyridin-3-yl, 3-quinolinyl,

4-quinolinyl, 2-furyl, 3-furyl, 1- nethyl-2-pyrryl;

1- br ono- 2- net hyl propyl, dichl oronethyl,

pent af | uoroet hyl, 3,5-bis[trifluoronethyl]phenyl,

2,3,5,6-tetrafl uoro-p-tolyl, 2,3-dichlorophenyl,

3,4-dichioropheny| or 2,4- bis[trifluoronethyl]phenyl;

or tri(Cl-C oal ky

Corrpggﬁ ﬁ[}x:\dom::;a?ﬁt\nésg Itfﬁv&nd%ocf;(ﬁés:,’ilﬁmaﬁne?ﬁlregatZ%e)r2e16|kgr)]twm§c]o-r,ﬁ:unﬁeiat and

R3, or Y1, Y2 and Y3, or Z1, Z2 and Z3 |ndependently

of  Omesammst Her Eperehyenhe® C3- O oal k ; C3-d oal kyl

i nterrupted %V“B%V@%W““Q%MC%M“MFMQTny “dnsubst it ut ed

or s ulb §J|tnle Ic{!eu-lnﬁd\e ;b;¥nt |r;lfent|on21d all 03adﬂ\res méLatem ﬁr;@élwa«l tlﬁmeounded and injection molded into

(C3- @seycl oal kyl ) - Cl-d oal kyl unsubstituted or

substituted by 1, 2 or 3 Cl-ClAalkyl; CH2 CHz CHz

CH2 ive al to enflindedioh HEFEebmounCH? —(Chduitive < J 2 I& &Q_/ﬂ!i&m

unsubst i deivedn eI weubst|i t ut ed k%z;@@;@ grrad eCl-redal kyl ;

phenyl - C1-d oal kyl undubstitut &§ 8P substlitut by 1,

2 Or R ieGihsEaae [T U T 7@&‘%@3¢k§¥%‘%§1gﬁFL

C1- O%&W%Wﬁ%émysspw) 1066 | 204 | 10

(pivaloylamino)-benzamide {Example 11-4)
{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}




napht hyl - C1- C oal kyl ; or WD 2004/ 072168
PCT/ EP2004/ 050095 112 tri (Cl-C4al kyl)silyl (Cl-Cha
wagoon07868 A conposition according to claiml WAET/8P2004/050095
t he compound of the formula (1) is
1, 3,5-tris[cycl ohexyl car bonyl am no] benzene,
, 5-tris[ 2, 2-di net hyl proqﬁ?nylanino] benzene,
-tris[4-nmethyl benzoyl am no] benzene,
-tris[ 3, 4-di net hyl benzoyl am no] benzene,
trls[3,5-dinethylbenzoylanino]benzene,
ri s[ cydopent anecar bonyl am no] benzene,
ri s[ 1- adanant anecar bonyl am no] benzene,
rls[2-nethylpropionylanino]benzene,
ris[3,3-dinmethyl butyryl am no] benzene,
ris[2-ethyl butyryl am no] benzene,
is[2,2-d i nethylbutyrylam no] benzene,
,%imss[z-cyclohexyl-acetylanino] benzene,
, 5=Tri s[ 3-cycl ohexyl - propi onyl am no] benzene,

5-tris[4-cycl ohexyl - butyryl am no] benzene,

, 8- 4 somegsoneRpniBhexyl - val er oyl ami no] benzene,

- | schunaprdr gypthetipromasagi s[ p i val oyl ami no] benzene,

, 2- (b eme brimplelventpgunyd ofiha feroulBN).81 N (M) pi val oyl am no] benzene
, 3, 3- anethyI but yryl am no- 3, 5- bi s[ pi val oyl am no]
benzene/c H3- bi s[ i sobut yryl am

noj - 5- pi val oyl am nobenzene,

I\)I—\I—‘HI—\I—\I—‘_IAI—\I—\I—‘HI—\I—\I—‘H

1, 3-bis[i utyrylanino] or (2, 2-di net hyl -butyryl)am no
benzene
1, 3- bi%iso utgrylan1no] 5- (3, 3-di nmet hyl - but yryl ) ani nob

enzenev ™R, o0~
1, 3- bi s[ 2, 2-di net hyl but yryl am no] - 5- pi val oyl am nobenze
ne, ﬂ
1,3-bis 2¢ -di met hyl but yryl am no] - 5-i sobut yryl am noben
zene, , 3-pi s[ 2, 2-di net hyl butyrylam no]-5-(3,3-d
I met hyl bu I)-aninobenzg@e,

H

OQ.J:ij\-oo ()

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;



1, 3- bi s[ 3, 3-di net hyl but yryl am no] - 5- pi val oyl am no- benz
ene,

wa 2@4l07=3p8, 3- di met hyl but yryl am no] - 5- i sobut yr yPEBRPI00D@0095
nzene,
1, 3- bi s[ 3, 3-di net hyl but yryl am no) - 5- (2, 2-di net hyl - buty
rylan1no)an1nobenzene or
1,3,5-tris[3- (tr|nethyIS|IyI%propionyIanino] benzene.
7. A conposition according to claiml wherein the
conpound of the formula (I1) is
N-t-butyl -3, 5-bi s-(3-nethyl butyryl am no) - benzam de, WO
2004/ 072168 PCT/ EP2004/ 050095 113
N-t - butyl -3, 5-bis-(pival oyl am no) - benzam de,
N-t-octyl-3,5-bis-(p ival oyl am no) - benzam de,
N-(1, 1-dinethyl-propyl)-3,5-b
i s-(pival oyl am no) - benzam de,

N- (t bB[l(c}T acgclo%ﬂylga%oakyaunsugspilute I‘ yubsz?’me §to eQ?rnozeaén(gzogkyl

(t ik Ay
N- ( 2 aglcyd c of tncychc hydrocarbo radlcal withS to 20 carbon ms unsubstitut

met hﬂbﬂé‘w PReX Py L85 s- (pi val oyl ani no) - benzani de,
N-t - kphﬁ[ny pns@stigiep) pr§ub€t{§w |bm§e?ﬂmarﬁ gegiggisigeiected from Cr-Caoalkyl,

nyI ar- De@)ke)b,el}zmmmo di(C4-Caalkylyamino, hydroxy and nitro;

N- ( 3phaafi-bByd. famt yakubstiBiteBerlibstitued byoeé da ybrl tatlisals ydlegtad from

I NO) -NELHARAT, 8 Loycloald, pinyTel-tlslkoxy and hydroxy;

but yl pkenﬁetén;h]n&b!ﬂ@ie&l & Ex@%lu@%yl’&ﬁ%)o-r REHZBFHRE

N- ( 3- b et\yl 1~ e%kw L)lsugbtdgtecpdr §Ubs(t étemt)k%t m -@malkyl

noyl a q Sybs u%e or su sﬂtuted%l-(gngor% '8¥émak (H
but yl”%gg;g] C‘bzoatliyl «is st eQ or sibaigu%g eyrong ormm:,e H'l (ﬂ I)(yl benzanmi de,

but y | pehtoxgmetiyian q'i‘?ﬁ}‘(‘f?dﬁhsé%\tht‘édcbé?’%?{?’fe A1F8Y™: benzani de,
N- cy cirbspeanylyppureyl.gotsylis . ( 3. et hyl

but y raft tafrinereppredyeiseeypic &é‘ca' unpybgiifpied o5 prbpfifuipt LYY - (p

i val acaamino) - benzam de,

N- cy & appgipdrychrodd seieddéoBtaifidh-onesdr iyt IB@Bnan oy | ami no) - benzami
de, ey ekmROINkKG;, 5- bi s-(cycl o pent anecar bonyl am

no) h:ﬁlnmmoqgnhat at least one of the radicals Ry, Rz and R, or Y4, Y2 and Ys, or Zy, Z»
N- cyqng) entyl - - bi s- (cycl ohexanecar bonyl a

m no),; runsubi su o wdp- Met hyl
but yr rﬁng’e@@ quu tt&tg QJIQ@%%J(}:' %hg?((}f@% -b i sy( pi val

k 1 fniamy eg e réulfur
gth a%gagyéqﬁkyl f bstyg;y; er}g-ms%.léed by one or¥nore% (?zoal%l S- ( 4- et hyl

N Cy dFahers? ky'e%oei'rvglniuesg)fetﬁ%op@ﬂiﬂaﬁ%weﬁbfﬁ% Gy Cortlhyl

mn o)al*ymmyg,jehydrocarbon radical with 5 fo 20 carbon atoms unsubstituted or
substituted by one or more C-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



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

de, N-isopropyl-3,5-bis-(pival oyl am no) - benzam de,
woRiogopiepyl - 3, 5- bi s- (i sobut yryl anmi no) - benzani BET/EP2004/050095

N-t-butyl -3, 5-bis-(2,2-dinmethyl butyryl am no) - benzam de

, or Nt-octyl-3,5-bis-(2,2-di nethyl

but yryl am no) - benzam de. 8. conposi tion according to

claiml wherein the conpoun& of the formula (Il1) is

5- pi val oyl am no-i sopht halic acid

, N -di -t-butyl di am de, 5-pival oyl am no-i sophthalic

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

—~

3- nethylbutyrylan1no)-|sophthal|c acid

Z

pi a{)%ﬂst% Co|£‘ c?( c%ls Q 16 aﬁﬁ?ﬁ "Y1 Y gncc:i st orZ, Zzand Z3is
N, N -begneh X1 di ami de,
5- (cfépﬁw%ﬁ%@ﬁééﬁwﬁ6ﬂ?P§WPﬁBym?g@ﬂﬁ?ﬁ?ﬂpk aci d
-di - cycl ohexyl di am de, WD 2004/ 072168
PCT / BP260dsith 0@9%ng tdlckin 1 with the proviso that
5- ( C JeEibaaibR5y he@didaie Ry k.ahd M) ¥ % efaiv, brath, Pandds lsd
N “wthensdoghoxy! di ani de,
5- (cycl opent anecar bonyl am no) -i sopht hal i ¢ aci d
, N - bi s-(2- nethylcyclohexyl)dianide
(cyc| ohex; necarbq

L |sophthaI|c acid

N 4b com | ton a%o?]dnrg a’{E/e q
1R1I§éf f 8r C| ?Oaﬂ% Cél‘réoz?’lm e enAen IHbfoneanothenhatehal

aC| d %Cw'ky'HPS’s',bs?"?edr?éﬁ“ % 8ﬁ ’%l am de, or
5- ((Zhﬁeﬂﬁvﬂﬁvﬁ%ﬁﬁ%ﬁﬂﬁﬁﬁ ¥ B3R %ﬁ?%o)-lsophthallc
aci d MNChkyltyitegup(e@ by epyseay| cycl ohexyl ) di ami de. 9. A
C 0P O&iCiciopakypogibtididrysubsitued i1 3 ordRet@yn R1, R2 and
R3, Qt:Cidsioal¥id-canghid 3nsutdiituted by subsRutaivg 1, 243 Gi-fdipendent | y
of  ONRABLRIBREIT-AIRadriRRbIbET Bupdtiute@bymetonyd (orabpy | |
1- met hyl propyl, t-rt butyl, ~1- nethylbu yI,
2- et hyl but yl , 3
1-eth oyl ,
3- net cycl opr.of
cycl opentyl, P
cycl ohexyl, cyclo--xylnethy 7~ 2-cycl ohexyl et hyl ,
4-tert- bytyl cydohexyl, (4-nmethylcyclohexyl)methyl,
CH - CH, CH,

—~

,z

~_z

N
5-
N
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;



CH CHz CHz CHz a-cycl ohexyl benzyl, 3-nethyl benzyl,
3, 4-di net hoxybenzyl , 4-bi phenyl net hyl, 2-

woaphniibsret hyl , mtolyl, m nethoxyphenyl, p-tBCEP2004/050095

4- et hyl phenyl, 4-isopropyl phenyl, 4-tert- butyl phenyl,
2, 3-di net hyl phenyl , 2, 6-di et hyl phenyl,

2, 4- di et hyl phenyl , 3,4-din$%hylphenyl,

3, 5-di et hyl phenyl, 3,5-di-tert-butyl phenyl,
2,4,6-trinmethyl phenyl or 3,5-di-tert-butyl-4-

hydr oxyphenyl . 10. A conposition according to claim!]
wherein R, R2 and R3, or Y1, Y2 and Y3, or Z1, Z2 and
Z3 are identical. 11. A conposition according to claim
1 wherein R1, R2 and R3, or Y1, Y2 and Y3, or Z1, Z2
and Z3 are identical and are 1-nethylethyl,

1- et hyl propyl, 2-nethyl propyl, tert-butyl, 1,1-

di met hyl propyl ortert-butyl nethyl. WO 2004/ 072168

PCT/ EP2004/ 050095 1 2. A.conposition according to
claiﬁ@ngﬁgggg%ggg@“é%g%¥t%rsggggwg npgund of the

f or mipRY-ErGralphpusityiepr subpbied - gf @Wert-butyl . 13.
A corpseyTedm uaseRsieioryPstitgedty AR A 3 CGABFei n R1, R2 and
R3, dirhewileny Yureanh@ty, or Z1, Z2 and Z3 independently
of orseyrein#peitinyg 2-aydrokypyeitiednd d-a@Rling] 4oaindiyl, 2-furgy3-furyl, 1-

C3- Coemgbomikyl unsubstituted or substituted by 1, 2,
3 0r 1hhrofnd-2-éRApko), dichiothethyhpds@MixEyL 3, aumsii@aedeililenyt O

cl ai Msls WS- ProfRe;3-dlddorddRelyl B3 diciiophehyl or ¥2- and Y3, or
71, Z2 Wgependent Iy of one another are

[isf s ppac al :

br an a& :ii [ kyl . 15. A conposition according to

cIai%&g'Wﬂgsgfﬁgafngz and R3, or Y1 and Y3, or Z1

i ndependently of one another are isopropyl, sec-butyl,

tert- butyl, 1-nethyl butyl, 1-nethylpentyl,

1- et Hiyh gseprskjan accqrding teigaigpt WHPBr opyl , 2, 2- di et hyl pr opyl

1, 1- diuietrd R priYt. ¥4 and Y, ot Zigff- asitZigrepadeqty of one apqiisA Sy r opy |

1- pr opyénbitZleglkyid - met hyl et henyl , 1-net hyl - 2- propenyl,

1- metdyglaid-radigeay oxygeycl opent yl or cycl ohexyl . 16. A

C ONP QS cle) RAKyARS St d g subSituBd 511/, 3 or wheT.@4yin
(Ca-Cecycloalkyl)-Gi-Croalkyl unsubstituted or substituted by 1, 2 or 3 C4-Cyalkyl;

A GG

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



Y2, or Z2 and Z3 independently of one another are
i sopropyl, sec-butyl, tert-butyl, 1,1-dinethylpropyl,
wda @4a7ares hyl propyl , 2, 2-di net hyl propyl, tert-BCT/EP2004/050095
cycl opentyl, cycl ohexyl, 2-nethyl cycl ohexyl,
2, 3-di net hyl cycl ohexyl, 1-cycl ohexyl ethyl or
1-adamantyl. 17. A conposit¥&n according to claiml
wherein the radicals Rl, R2"and R3, or Y1, Y2 and Y3,
or Z1, Z2 and Z3 are tert-butyl. 18. A conposition
according to claim1 containing as additiona
conponent c¢-1) one or nore conventional nucleating
agents. 19. A conposition according to claiml
cont ai ning as additional conponent c-2) one or nore
sterically hindered am ne conpounds. 20. A conposition
according to claim1l containing as additiona
conmponent c-3) one or nore lubricants. WO 2004/ 072168
PCT/ EP2004/ 050095 116 21. A conposition according to
cIaiHWT%@@nggfggppzed i n that ?Ee conposi tion hag a
haze value which is smaller than 62 % the haze val ue
bei ng nmeasured at a plate of 1.0-1.2 nmm thickness.
22. A Aompegiéen edeasding ey | dheie thesorerow At oyt act eri zed
i n t hastsheceohpesidnindmenivass a haze of 2t 062% 23. A
C ONpagjstrisp pdinaifPlogdnignidoperednai m 21, characteri zed in
t hat 1;‘3!3@is[ﬁ-ﬁhm‘5r{.z$yiaaﬁo]ﬁaﬁnea haze of 2to050% 24. A
CONMPQSistids@ AaRGGBEEdyRGindiwankdeai M 21, characterized in
that1gg$%ﬁgggg®h&&ggmﬂﬁ§mgwhaze of 2to40% 25. A
COMPQSit RS LdbEmbdablal M | wherein component a)
Is a S%n_ et1 C. pol ﬁqr“ % . A composition according to
cl ai nr® *Wﬁ@agﬁﬁﬁ%%ﬁﬁ Nent. &) i s a pol ypropyl ene
hono gaiPyite e PR AT e¥EBrYner, al ternating or
segneRttEEBEgpeprEyamingbeRe: copol ynmer or a bl end of
pol ypréfpRethduyetinokerdeher synthetic polyner. 27. A
C oNpasiistiispA-diactaippigyamipob@zeod. ai m 1 wher ei n
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,



conmponent a) is a polypropyl ene honopol yner. 28. A
conposition according to claiml wherein conponent a)
WO g00a/0pxaks/ pr opyl ene random copol yner, al t er nat PEER2004/050095
segnent ed copol ymer or bl ock copol ynmer contai ni ng one
or nore conononers selected fromthe group consisting
of ethylene, C4-C2o0a-olefi vi nyl cycl ohexane,
vi nyl cycl ohexene, C4-C2oal kanedi ene,
C5- Cl2cycl oal kandi ene and nor bornene derivatives. 29.
A conposition containing a) a crystallizable synthetic
pol ymer and b) a nucl eating agent, WO 2004/ 072168
PCT/ EP2004/ 050095 117 characterized in that conmponent
b) is able to provide the conposition with the | owest
possi bl e haze value, which is at |east 80 % of the
original haze value, in the concentration range of
O 001 to 0.3 % relative to the wei ght of conponent

e of the conposition is the
ha e %gbgsﬁ'val(’ 'amd‘o) %B%t usi ng component b) and

msasf)'rtgca’| B RPATLY bSrfza“l °0-1.2 mmthickness. 30. A

neth8ﬂ1WHW“&PHWP&FH@W%*WﬂFﬁ?ﬁTHBFesynthet|c pol yner

Wi t h Ne-opted)BS-bidsoygRineeF&"%nal | er than 62 % the

haz e Nuteohty)e8. Shisi(nivglowtpeng)therzainidet a plate of 1.0 -1.2 mMm

t hi cknessnetvitycoivxy)Sohpirivdemingrcorae@e.at i ng i nto t he

nat unabuy®s 5-SyEbRitirecaiarymim)-bedasidor  mor e conpounds of

t he Nf(%éiﬂ;hhﬁyl)é%)ms @(leln)ibu@hylatihd)behzatrie, def i ned in cl ai m 1.
I@utgm35@|s %ngHln#bgﬁan"dQe formula (1), (I1) or

glll)N ?met uty %%qls eﬁl I?ehtgﬁogtamlr@)soe%&e reduci ng agent

I g(r:r éé% (ﬁh ‘f 35%¥ (cg é?n anecPl%on)ya%E)% nza’%‘gn‘e A met hod for

19 nger ature of a
nat u rNa{? m%'fylblg‘g)ﬁtsﬁg oyctl:o r]eca%nly ammo H\ (f onpr i ses
i ncomNs¥oR iy bfsﬁﬁ”be“?"l’f@"yﬁﬂf‘?) P%i‘Faméi’F synt hetic pol yrer
one droygrpanel-3odinRyalHgnoEe2as: formula (1), (I1) or
(11} N-caappahifisrpedt-inathyledniapoentino)}Bezamifthe yse of a conpound
of t meydopentyrLalsavis{(dydiqperfahdcirbapylarinb}bienzargide. defi ned in claim
1, as-duipéngeadsiRgoycidg@ittardodfamn@baneagride,or synt heti c
POl Y g donexid 6-0ié\35RAPRGyAGikd)-Bhmadt ai nabl e from a
co np%&dh@(ﬂ-?; 36ic- @Ki&i&yﬁrgmd:) Qenﬁxlm@b m 1. 35. A sh aped
art I Z\j clo%&glg%glg agneﬁwﬁpeﬁt!armllg;qlng)%enzxm&ecr‘ is a nol ded
cyciohexyl-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,



36. A shaped article according to claim34, where the
nmol ding is effected by injection, blow conpression,
wo eaoe/onabgli ng or sl ush-nol ding or extrusion. 3FCT/RAP2004/050095
shaped article according to claim34, whichis a film
fiber, profile, pipe, bottle, tank or container. 38.
A nonoaxi al l'y-oriented filmgr a biaxially-oriented
filmobtainable froma conposition according to claim
1. WD 2004/072168 PCT/ EP2004/ 050095 118 39. A
mul til ayer systemin which one or nore |ayers contain
a conposition according to claim 1. 40. A conpound of
the formula (1A, (I1A or (I11A) RL OCNH(IA HN
I NHI I OGR2 O-,CQR3 Y1 OOCINHN (IlA 0'CIl CH
I I YN, HO/QY3 z1 O5:,CNH O\C-~O(IlIlA I
I Z2 N\ HH MZ3 wherein Rl, R2 and R3, or Y1, Y2 and
Y3, or Z1, Z2 and Z3 independently of one another are

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.



C3- C2oal kyl or Cl-C2oal kyl substituted by one or nore
hydr oxy; C2-C2oal kenyl unsubstituted or substituted by
wee@4072160r e hydroxy; C2- C2oal kyl i nterrupt edPQI/EP2004/050095
oxygen or sul fur; C3-Cl2cycl oal kyl unsubstituted or

substituted by one or nore Cl-Coal kyl ;
(C3-ClchcIoaIkyI)-Cl-CloaIk¥J unsubstituted or
substituted by one or nore o - C2oal kyl ;

bi s[ C3- C12cycl oal kyl ] - G - Cloal kyl unsubstituted or
substituted by one or nore Cl-C2oal kyl; WO 2004/ 072168
PCT/ EP2004/ 050095 119 a bicyclic or tricyclic
hydrocarbon radical with 5 to 20 carbon atons
unsubstituted or substituted by one or nore

Cl- C2oal kyl ; phenyl substituted by one or nore

radi cal s selected from Cl- C2oal kyl, Cl1-C2oal kyl am no
di (Cl- C2oal kyl )ami no and hydroxy; with the proviso

t hat 3 d| drox | b discl Q
b d.of the form
m met' AOXSBRE 3 "Tcw "Elg C'a'?é oLt | nﬁﬁ Unsubstituted or

subst?Y%?@B’ﬁVmHﬁémgF W%re radlcals sel ected from

Cl- C2oal kyl , C3-Cl2cycl oal kyl, phenyl, Cl-C2Qal koxy
and Hg-dcoegsitopseardnp @A yrerdiinsubst i t ut ed or

SUbstR:,Reidne B, tr)Y+, Breed \Gror Z10% @vd GlindgRarightik gffone another are

bi pherydned GErdiyioal Kyl ) unsubstituted or substituted by
one Q,-cliRlbfyuhsubstal Katbstituted @ pl2t Sy b croxambst i t ut ed or
substituted by one or nore Cl-Coal kyl ;
naphutaymms,@mmoc.u.mp;a;atut ed or substituted by

one R?Dnd ?é 8{ e an% g 12> arﬂ gﬂgj&a&?&mv&%%lﬁother are branched

unsubét thte one or nore

Cl- C%6 | ; biphenylenyl, flourenyl, anthryl; a 5-
to 6- nenbered heterocycllc radi cal unsubstituted or
s ubstBtArPBRISTiSY actiting ipclaifpd e - C2Cal kyl ; a

Cl- ChIRyehdBe anvbard Y+ i edeendewinef arerfnaig” SFrRePreRY Sl et
hal ogew; 1-rathylbdty, i-neivip@jtyd &thoipbrfys i1 1-gingti@prprycA.2-dpdtidgrroyh

Wi t h 1 h@nepfitsityi, §Odithdihgibexy], 1 pthiRidepyl, RPropyisiltyl, 1¥iRRihyistt@nyl, Z-hethy 2
and Zidpsisienaisgientty, Sdop@ner aodblier are addi tional |y
nmet hyl, ethyl or 2, 3-di hydroxyphenyl; (2) at |east

one OIfG &J&ﬁpo&&%&é&r&ﬁﬂam 1%er@rnd R3 or Y1, Y2 and Y3,

or ]Yz orZz al%r}dmdégen&eﬁtly 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.



branched C3-C2oal kyl unsubstituted or substituted by
one or nore hydroxy; C2-C2oal kyl interrupted by
we@xygemnies sul fur; C3-Cl2cycl oal kyl unsubsti t UPETYER2004/050095
substituted by one or nore Cl-Coal kyl ;
(C3-Cl2cycl oal kyl ) - C1-d oal kyl unsubstituted or
substituted by one or nore - C2oal kyl; a bicyclic or
tricyclic hydrocarbon radical" with 5 to 20 carbon
atons unsubstituted or substituted by one or nore
Cl- C2oal kyl ; phenyl unsubstituted or substituted by
one or nore radicals selected from Cl- C2oal kyl ,
Cl- C2oal koxy, Ci1-C2oal kyl am no, di (Cl-C2oal kyl ) am no,
hydroxy and nitro; phenyl-Cl-C2oal kyl unsubstituted
or substituted by one or nore radicals selected from
Cl- C2oal kyl, C3-Cl2cycl oal kyl, phenyl, Cl-C2oal koxy
and hydroxy; biphenyl-(Cl-C oal kyl) unsubstituted or
substituted by one or nore Cl-Coal kyl ;

gﬁg h %I'I{] %lﬁﬂq%é&tn%a%%!z{g%tp uns . gar[actenzgdtmet at tge co%;%gts o‘é\ Le!:s QLSQ by

tri (@b ey e F3 P (“efazer’%ﬁf’w rpasure R R f {hq 2 mm
conpdhigiygssN- t - but yl - 3, 5- bi s- ( pi val oyl am no) - benzami de
is disclainmed. WO 2004/ 072168 PCT/ EP2004/ 050095 120
41. Az.eesmpodinckhcacin@o daingl, theragdrizad imthdGhaspripasitorias pirreadf s o
t hat -adeobieast one of the radicals Rl, R2 and R3, or
Y1, Y2 and Y3, or Z1, Z2 and Z3 is branched

G3- C%Q %l cwploezltlonpz{ccog%g QJ:I%S\!F LiR@bdevda indRsiteshdoditdd 1R6la ke of
substlt#ga by one or nore Cl-C2oal kyl. 42. A conpound

f tRe T mul a (1A accordlng to cIa|n14O mhereln R,
R2 and R3 are tert- but GO o h ]
for m}ﬁ& cmm’galtt’on ?cfofdﬂf to 8'?'"%1 f:l'la A):tenéeéj (';" hat the c>om;{o%tlor(}j éas a aﬁ%o
whiCW“V@%Ll,S,S-tris[cyclohexylcarbonylan1no]benzene,
1,3,5-tris[2,2-di methyl propi onyl am no] benzene,

1, 3, ZsiAchmrdodiomastainb beRmd yherin no] benzene,

, 3, 5-cbijosdnt3) ida gntheliblrpdr.be nzoyl a ni no] be nzene,

1,3,5-tris[3,5-dinethyl benzoyl am no] benzene,

1, 3, SpiAdbahansiarmgianmaandanyl am i no] benzene,
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, 3,5-tris[1- adamant anecar bonyl am no] benzene,
1, 3,5-tris[2-nethyl propionylam no]benzene,

wa 2®4H71168 s[ 3, 3- di net hyl but yryl am no] benzene, PCT/EP2004/050095

1,3,5-tris[2-ethyl butyrylam no] benzene,

, 5-tris[2,2-dinmethyl butyryl am no] benzene,
5-tris[2-cycl ohexyl -ace am no] benzene,
5-tris[3-cycl ohexyl - propi onyl am no] benzene,

, 5-tris[4-cycl ohexyl - butyryl am no] benzene,
5-
0
di

, 5-tris[5-cycl ohexyl -val eroyl a m no] benzene,
i sobutyrylam no-3, 5-bi s[ pi val oyl am no] benzene,
-di methyl butyrylam no-3,5-bis[p ival oyl am
benzene, 3, 3-dinmethyl butyrylamno-3,5-b
pi val oyl am no] benzene,
, 3- bi s[.i sobut yryl am no] - 5- pi val oyl am nobenzene,
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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.
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wherein Ry, Re and R, or Yy, Yz and Y, or Z,, Z, and Z; independently of one another are
C;-Czoalkyl or C+-Cyalkyl substituted by one or more hydroxy;
C-Caalkenyl unsubstituted or substituted by one or more hydroxy;
C-Cxalkyl interrupted by oxygen or sulfur;
C»-Cyzcycloalkyl unsubstituted or substituted by one or more C:-Cxalkyl;
{Cs-Crzcycloalkyl)-C-Croalkyl unsubstituted or substituted by one or more C+-Caoalkyl;
bis[C3-C1acycloalkyl]-C+-Cyealkyl unsubstituted or substituted by one or more Cs-Caalkyl;



5- (cycl opent anecar bonyl am no) -i sopht hal i ¢ aci d
N, N - di - cycl ohexyl di am de,

w®2qospeiiehexyl car bonyl am no) -i sopht hal i ¢ aci d PCT/EP2004/050095
N, N -di - cycl ohexyl di am de,
5- (cycl opent anecar bonyl am no) -i sopht hal i ¢ aci d
N, N - bi s- (2- et hyl cycl ohexyl,),di am de,
5- (cycl ohexanecar bonyl am no) -1 sopht halic acid
N, N - bi s- (2- et hyl cycl ohexyl ) di am de,
5- ((1- et hyl cycl ohexanecar bonyl ) am no) -i sopht hal i c
acid N,N -bis-(2- nethyl cycl ohexyl)di am de, or
5- ((2- et hyl cycl ohexanecar bonyl ) am no) -i sopht hal i c
acid N, N -bis-(2- nethylcycl ohexyl)di am de. 44. A
m xture containing a conpound of the formula (1A),
(I'TA) or (Il1l1'A) as defined in claim40; and a
sterically hindered anm ne conpound or a |ubricant.

a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbon atoms unsubstituted or
substituted by one or more C4-Cypalkyl;

phenyl substituted by one or more radicals selected from C1-Cxpalkyl, C-Cxalkylamino,
di{C4-Czoalkyl)amino and hydroxy; with the proviso that 2,3-dihydroxypheny! is disclaimed,;
m-methoxyphenyl;

phenyl-C;-Cxalkyl unsubstituted or substituted by one or more radicals selected from
C;-Cxalkyl, Cs-Cypcycloalkyl, phenyl, C+-Cxalkoxy and hydroxy;

phenylethenyl unsubstituted or substituted by one or more C4-Cyalkyl;
biphenyl-{C+-Cpalkyl) unsubstituted or substituted by one or more C-Cxalkyl;

naphthyl unsubstituted or substituted by one or more C4-Cyalkyl;

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

biphenylenyl, fiourenyl, anthryl;

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

a C-Cxphydracarbon radical containing one or more halogen; or
tri(C4-C1oalkyl)silyl(C4-C1oalkyl);

with the proviso that

(1) Ry, Rs, Y4, Ya, Y3, Z4, Z» and Z; independently of one another are additionally methyl,
ethyl or 2,3-dihydroxyphenyl;

(2) at least one of the radicals Ry, R, and R, or Y4, Yz and Y3, or Z;, Z, and Z3 is
branched Cs-Cgalkyl unsubstituted or substituted by one or more hydroxy;

Co-Coalkyl interrupted by oxygen or sulfur;

C3-Cyacycloalkyl unsubstituted or substituted by one or more C;-Cxalkyl;
(C3-Cyacycloalkyl)-Cy-Choalkyl unsubstituted or substituted by one or more C1-Cxpalkyl;
a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbon atoms unsubstituted or
substituted by one or more C4-Cyalkyl;

phenyl unsubstituted or substituted by one or more radicals selected from C-Cyalkyl,
C+-Czoalkoxy, C1-Cxalkylamino, di(C4-Cosalkyl)amino, hydroxy and nitro;
phenyl-C,-Cxalky! unsubstituted or substituted by one or more radicals selected from
C1-Caalkyl, C3-Cyocycloalkyl, phenyl, C4-Cosalkoxy and hydroxy;

biphenyl-(C+-Cyoalkyl) unsubstituted or substituted by one or more G;-Cxalkyl;
naphthyl-C;-Cxoalkyl unsubstituted or substituted by one or more C4-Caalkyl; or
tri(C+-Caoalkyl)silyl(C1-Croalkyl); and

(3) 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.



