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in essentially crys- talline forma phenolic

antioxidant, the solid particles obtainable by the

process, the further processing of the solid
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WO 2004/ 048312 PCT/ EP2003/ 050838 -2 crystal formation
process presently used for the preparation of solid
w@b@aohdde2 ant i oxi dants, such as | RGANOX 1010 PCT/EBS83/050838
It has surprisingly been found that the undesirable
di scol ouration effect resulting fromthe formation of
anor phous particles is avoided in the event that the
particles of phenolic anti- oxidants are isolated from
an aqueous phase to which a sel ected non-ionic
surfactant and seed crystals have been added.
Therefore, the present invention relates to a process
for preparing solid parpi.cles comprising in
essentially crystalline forma conmpound of the
fornula R O HOCA-2 -Y (I), wherein one of RL and
|ndependentlg of .one anot her represents hydro en or
crystal fé’f maBan Pegess BRI Yred 19f thePreprrationah slid eRerlicantiesids X
such as IREANXP € oy 098. (di rect bond) or a numeral fron1one to

It has s#rlﬁrrgﬁggIb??nrgff)uJ%&%F%%d%mabl%scoiounﬂ r&}%f Itﬁ@?{fg&%
formathmgf amofphousparticles is avoidad (rOHg peenChat Upxpirticles-of phdngiR)ant- R21
oxidant®éire W&at2d G6hQA 8&]93uﬁ§55ée&5’%&36 Ot tdhoniohicQuiftiktant and

seed cws&fs@gd@eergc}d'eé CH2) -0 (CxH2) OH 13 (O, R2' wher ei n
one R ' and R2' independently of one another
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in essertifIRREEINASfolmPa Corfp ik of the foﬁﬁﬁl?sent s zero (direct bond)
or ‘"a'nuneral fromone to three;
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wherein

one of R, and R, independently of one another represents hydrogen or C,-C,alkyl and
the other one represents C,-C,alkyl;
X represents zero (direct bond) or a numeral from one to three; and
Y represents C,-C,alkoxy; or groups of the partial formulae
0 Re
-—”—(CHZ);-ﬁ (CH,) OH (A),

O

—O+(CH2)2—O—];H—(CXH2X) OH (B)

or



y represents a nuneral fromtwo to ten; and z
represents a nuneral fromtwo to six, which is

w@banaet3er i sed in that a honobgeneous aqueous dPGPEPHNIO50838

is prepared, which com prises the conpound (l) or a

m xture thereof, wherein R®* R2, R', R2', Y, x, y and

z are as de- fined above, crystals are fornmed by the

addition of a fatty acid partial ester of

pol yoxyet hyl - ene sorbitan and seed crystals and the

crystals obtained are separated fromthe dispersion.

A preferred enbodi nent of the invention relates to a

process for preparing splid particles conprising in

essentially crystalline forma conmpound (I) or a

m xture thereof, wherein one of R and R2

i ndependently of one another representg: hydrogen or

tert-butyl and the otheQ one represent's tert- butyl X

represents tmo_%_ Y re resents 2al kox

gr oups Q)T(?'Hécp & )~ ®or U (Gél29 A8, (C)’

wherein one of R' and RZ |ndepend y of one anot her
represents hydrogen or tent butyl andR,he other one
represents tert-butyl; x represents two; y represents
vHetein and z represents three, which is characterised in
that the crystals are fornmed by the addition of
qpe Pifbepd RiipHeneadentlp of ane asythes sapkisedyhydngen PrelatCealkytrnd
thestaérahe tepresantsS€Thilyll t he description of the instant
invention, unless defined otherwise, are defined as
X TeprEseNis zerqfsiiregt bppd) 9 p PEMesdlfromcane t Bresi def i nes any
)ﬁ%g&Q ﬁ&nggf%gghgqgrgtg% of solid particulate mat-
ter, owders crystals comm nuted crystals or
iﬁ@@ﬁhﬁhﬁ@n@meﬁaﬂﬂdtémﬁnrcrystals and WD 2004/ 048312
PCT/ EP2003/ 050838 -4 the like. The termcrystalline
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othergneegﬁ sgﬁls GSth: han 0. 5% of anorphous particles are
I'n cry isolates. In a conmpound of the

xre;fr@;@,rmm d R and R2 defined as C, -C, al kyl conprise
t he unbranched and branched (where possible) groups
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erein
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one of R,' and R,' independently of one another represents hydrogen or tert-butyl and
the other one represents tert-butyl;

X represents two; y represents six; and z represents three,

which is characterised in that the crystals are formed by the addition of polyoxyethylene-
(20 or 5)-sorbitan monooleate.

The general terms used in the description of the instant invention, unless defined otherwise,
are defined as follows:

The term solid particle form defines any aggregates or agglomerates of solid particulate mat-
ter, such as powders, crystals, comminuted crystals or granulates prepared from crystals and



R, and R2 defined as C, C al kyl conprises unbranched
and preferably branched groups, e.g. isopropyl,
WO s@bo¥ssh2z or tert-butyl. In a preferred enbodi PERNEPHD3/050838
the invention one of RL and R2 represents hydrogen or
C -C alkyl, particularly nethyl or tert-butyl, and the
ot her one represents C3 C al kyl, particu- larly
tert-butyl. In a conpound (l) the index X represents
zero (direct bond) or a nunmeral fromone to three. 1In
the event that x is zero, the direct bond is defined.
In the event that x is one, the group -[C, , H2X] -
represents nethylene. Ly.a preferred enbodi ment x
represents two. In that case the group -[C H2.]-
represents 1,1 or preferably 1,2-ethylene. In the
thell.keevent that x represents the nuneral three, the group
[ CXH2x] - represents 1,1 -, 1,2- or preferably
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erred enbodi nent x represents two and y
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isopropyltsoBu the partial formula (B) x represents ‘
P p%ero ?dgrect ond) or a nuneral fromone to three and -
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] A part|cularly preferrea conpound
pmhm%gfgggﬁ} represents a group of the partial for nula
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1,1,3,3- B0mER, AR ES FRESINERYEY n-B8T1dEr 1,1,3-trimethylhexyloxy or
C,.-C,alkoxy, particularly straight chained C,-C,alkoxy, e.g. n-decyloxy, n-dodecyloxy
n-tetradecyloxy, n-hexadecyloxy or n-octadecyloxy or higher homologues thereof.

In the groups of the partial formulae (A), (B) and (C) R,' and R, defined as C,-C,alkyl are
identical with R, and R, defined above.

In a group of the partial formula (A) x represents zero (direct bond) or a numeral from one to
three and y represents a numeral from two to ten. In a preferred embodiment x represents
two and y represents six.



ot her one represents tert-butyl, x represents two and
z represents three, is | RGANOX 245:
werdwglesse2 bi s( oxyet hyl ene) - bi s[ 3- (5-tert-but yl PAF/RPINDHHS50838
y-mtolyl)-propionate], CAS No. 36443-68-2. A
particularly preferred conpound wherein Y represents a
group of the partial formula (C), R and R2 and
correspondingly R ' and R represent tert-butyl, is
| RGANOX 1010: pentaerythritol
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propi on
ate]. The term aqueous di spersion conprises any
m xture of two phases wherein dispersed parti- cles
are distributed in a dispersant phase (dispergens),
which in the instant case is water. The term
honbgeneous aqueous di spersion is defined within the
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has 12, 14,16 or 18 carbon atons, e.g. oleoyl. Suitable
partial fatty acid esters of polyoxyethylene sorbitan
w@ae®@4mvssil abl e commercially under the tradenaP&I/EP2003/050838
Tween(r) of 1Cl. According to a preferred enbodi nent
of the process, the crystals are fornmed by the
addition of a fatty acid partial ester of
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pol yoxyet hyl ene- (20) - sorbi tan nonopal mtate or
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om@geﬁmyé s)caue.efdaﬁﬁaebmaamdt( ‘éPaSmtxﬁlré RERET RhAERR, R
pr‘ef Er abl tér/ggsn?eﬁ%é a%nve to give a nelt V\Z‘]I ch
it PES f

eous di spersion conpri sing
tﬁ)r R¥au) adid b&ltla @st&%r polyoxyethylene sorbitan; and
c) Water.

The present invention also relates to the aqueous dispersion as defined above and to the
process for preparing the dispersion.



(by weight), preferably 0.1 to 5.0% nost preferably
0.5to 1.0%fatty acid partial ester of
w@oiogossser hyl ene sorbitan and preferably 0.1 tPCI/BPIVG/050838
preferably 0.1 to 5.0% and nost preferably 0.1 to
1. 0% seed crystals. The nmelt nmay al so be obt ai ned
directly fromthe precedi ng process for the
preparation of the conpound (1). | RGANOX 1010 is
obt ai ned wi thout the presence of a solvent by
catalytic transesterification of nethyl
3-(3,5-di-tert-butyl -4-hydroxyphenyl)-propi onate with
pentae- rythritol and subsequent distillation of the
melt in the vacuum at el evated tenperatures. The
armunt of water present in the aqueous dispersion to
the nelt is added may vary within wde limts.
A Pa“'c‘#?’&’@qu?r@fj empodimentef th@f‘""@\%ﬂ"@ i e""ﬁﬁfét’ the@apsousditpersioB ensur e
comprising as @opphet @) in séndibliyl drystalling fotrh entedrithniblaeteakis[3- wat er .
(35-d.-ta}tlsutpia1mya}mm9tg F‘m“? perrri t cryst allisation at the
given tenperature in sutficient yield. In a preferred
Another gatiouldrirpreferiad embodimergogthe irvertion indlates to Mg aneseyedisnesiont he
comprisiagl b d6apBRdnt With eddéntiaid3tallide fbrrh O, N hexA¥-G BSdiyl-BRIBYE)5-dpf

tert-buty1ra9 hg,drﬂ%gﬁengﬁ%?%%m@@penm on is prepared by heating

rystalTine seed particles of a particle
Accordir®y t& ehe(ffrst stap uitthd probesg an prnatfien eflihe/o/b-thik composinytheéang a

ponents%?ﬂﬂ%‘ ahdouPPhate lybréﬁalﬂéoeThlé’\érﬁmsuﬂ\t|pa{ara€@ﬁ§39 g@ﬁg (b

tbﬁgl er ‘additives to tenperatures, prefera
agesta tvveen 80C and 90C, and dispersing the seed

AccordlrQﬁB Eh Slteﬁ%tlb&%tiﬁﬁen? ng)érfsioﬂ GOrfméﬁ%mthe]coFr@oﬂé?ltsQ Qvftm:{

the aqu?ogs ;% a%}s ?rgﬁa{re iﬁls %qu%%ursts?sgfensgg tlsech/ ra{[o rlseq RIS Io ertchr:illq

stability. ¢ pmulgen 'aﬁ@pa_refbbx kpating poampgrRd @roamnvxt% “ﬂt ot8f 0% s eed
compouadsy(h oabther allbiieved Leemperetucs, meferablg bdtwesnt80tGand 200l .

give a m‘aﬂ%ﬁp ts?héﬁQj'sﬁgjse\ﬂqmSéadﬁﬁﬁjs\ﬁ@ﬁ@florﬁwglﬁg RS 81 tPIR6%C

o cted from the
oy weichfprEiRaB 005 3955 st Ry O ST il Pl S0 &
polyoxygtiene sarBitaranp ORI LA OB BINSE Breferableth i Papechopst The
preferablycii oi 100% Seed weitals. - sol ubl e addi tives, such as sodium
chloride or lithiumacetate, is op- tional to i g?rove
The melt ey ajjodte @blgined Hisectly fjarp thegreseding preeessiftthe pregretion
compouhdh @). IRGGABIOX( 1080 is Sbtalned @ithoutrttte posseriay ofepyolventivy cathigtic

transestétficatigh Bﬁ'ﬁetﬁ)ﬁlﬁ(k QQl @Hlbu@f-j ﬁﬁro biRendt)- BFoS%ﬁJté ifth ;rJeSntaoe-n ‘o
|

rythrltol\mn? L%setqH%ntt ﬁg{ll lon Yof the m 'bIH g‘ndesv uumCa?. egz ag terlnstprgtgrga
The amcﬁﬁf iviake® Presdn€ m&ﬁ’éi&fi!ue&ﬁ Gﬁﬁérﬁrﬁ&oWdﬁQPfé/rﬂéth hm& g Qarpr
o TR TRRUGE ol R EAPOE LSO
solubility) gfdlge @F'bphaéfb'f‘ yekeedhe rermYEAoYEt mys perrdicpstalialemti si ng

the givea tdmpeeturaincoffidént gieldelo tagtkfdrred mmbbdimgntovater dsqumeserg mdthinng
the rang@ffroﬁltth@émvalehtWhQQﬁ&Qk 1316l thé-eRéssHRRunies 16:9- Sol vent s,

whi ch’ pol yoxyet hyl ene (20 or 5)-sorbitan monool eat e
The aquetsls auderdion Atprepenep by beatingamerpoove o0gGtAlline seed particlssof al
particle S0 abdut T80 1 @ prerdribly £-66 My, ESmH ﬁ’ﬁg@@élﬁﬁcﬁlﬁd {1Pdr a mixture
with othtereéofn%léhﬁzc{s%l) gn?fi oﬁheq adélt‘lve; toQ%yérat&re %%e?g%w}\ )561’&%% on-

90°C, ang digpersiag tisaead ngrtigles/ip wates pasrrising from O Tekp 1 089 By weight), dr ox
preferabjyihiety. (96, opasoprafietatlig P15 tO R.09% fatty acid partial ester of polyoxyethyl-
ene sorbitan and 1.0 to 50.0%, preferably 30 to 50.0% seed crystals.

The presence of a co-solvent is optional. Suitable co-solvents are water-soluble polar protic
solvents, such as a lower alcohol selected from the group consisting of ethanol, isopropanol



form are formed which are described in detail bel ow
The present invention also relates to a new crystal
WO eoom48382 ti cul arly the new crystal nodifi- caPCDRPZ0g3/050838
-form, of pentaerythritol
tetrakis[3-(3,5-di-tert-butyl -4-hydroxy-
phenyl ) - propi onate] and m xtures of this new crystal
nodi fication with other crystal nodifications, such
as the ones described in U S. Patent Specification No.
4,683, 326. The present invention also relates to a new
crystal form particularly the new crystal nodifi-
cation ( n-form, of _g_
N, N - hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydrox
yphenyl propi on- am de)] and m xtures of this new
crystal nodification with other crystal nodifications
and 2-b@packi nabl e by known nethods. In an alternative

The addﬁlgp ?%#&QBIU?IQ ?%Jﬁ)eg stth a?gg H)%dcp Br I‘Er(lerﬁ ‘éc?eltalté %eolgl)s eed

tional t°d'8ﬁ‘¢%%§‘i‘l yeldiof thg Ervsaingrananel o acelgais t%l@@d’?f%“%&’c’e r
mation bycapplying Hwetshealfedtatlt}ngamt effeptar t i | al ester of

ol yoxyet hyl ene sorhitan is added to nuIS|on
ina prefedapBimeet Hesmprien fig e et femely
amorpheysonaystaliink sedeadiciapnaedded cqvpraﬁdaob'yxyethylh@e @ Qp@ﬁ?fr on

bitan mérdolk@ee honogeneous by conventional m xi ng met hods,
such as the ones known for preparing enul sions or

In a furtiagy preéaved embodinentiof e inyendion % 1030 antfREAN®R | SR¥A ut

obtained fie@m agliesBatispersionsiympiigigradowser aleatikdl selpctedifmo the glogpainsi ng

sisting o@ﬁmon fso rgﬁno%éwu?anal aYPs. .I»o‘ﬁ)énlg‘ t§ Whlch bl oi}}@th)n&he

rS|n
20 or s BT elcaias R A lemispep bt AP FO o e “é‘?g?ﬁﬁ g
ficationsfn cformkes pprtaeiyibeta! teiyakisidA3.6 Si-terihutyl-Ghydravyyphenyprapiern-i ¢
ate] and'N, Nel’iexiﬂféd , & EANSE- Q3§W&ed—ﬁhylﬂg1y&gxyﬁh&mm@ﬁorhﬁideﬂg3 a
ade Or using a ase
form) S AREA Wit o B AR 05T 050855 91 b or der
The predent inlzhdoralsamelats{1e @inal lcystaldorng 9aréc1uasly thre netvurystal reedifi-r i ng
cation (;%(%o%r bl ﬁlta%n@t teml&t} %J@eoﬂlm apl e usn ng
arurra or
pheny)aPRPRRL HARHIRLE F Bl St &ﬁé‘?’ Ntﬁﬂ L
modificatighsy such as the opesElescepediHUS(atmi Speciieaiiondiond, 633 HFessure
The pre%enl! lg\;e/n gnaatglcjc))rbrelatrag t)éﬁatrnb\gicogt[al ngarf CJIJ?'? tlfuggr B’séhﬂgdlf

cation ( feigrmledf, N, Nyhexnscl-divis @h‘»ed' i Ay dierhen roane
amide)] and/mixairesoé thiksnewl aystal podificatianadithesthay diystelmbodificatione

obtainablé BFEdwn nihoaged crystals are identical with the
compound (I) or a m xture thereof formng the nelt and

In an alteinative einbedjmenitthemelt griaprphons ariveysteNiegseed pratticles hicthe
comp odﬂ@ apareNRNGIrliB RS icoA duﬁdﬂi)%p athechdbitiodare a8U&IB MGteP N,

to Wthh H\% fa%tﬁ?jgfi §£r¥|§t %«L.r of 8@5«‘%@%&%& gltan\% $<J?ie& D) &%ﬁ%&“ﬂgn ( )

or suspeﬁ@?ﬁ ENPHERghE sao P‘%'?SPW‘?‘@“P'P?@”'E% ?f§'i‘ea‘i°§’Pﬁﬁ‘iPL\PAF@ﬂ thin
The dlsﬁMs%ﬁ ISI rlﬁyetl\gmg@é’\eglﬁ%? Qgr@ermanal i Qﬁ%l‘ﬁ&h%é §ucRhs tﬁg dsnuous

€SS proce cess a SUI e time

known GErERAEing EmulfioToF H5pe5RE: wag s ipdreingmughly thaahert s 60
dispersiori by, vigarmis staking pyirgf digpising friadrinel (r exangle aongt mixer, Phe
using dlﬁekﬁb%lla‘éhlflélroﬁﬁﬂ YL rRON [BfpR GaSemaAELAG, | LITRE SwilRARAd) or

dlspersn?g %?&% _J» ﬂ)rggucgé]gy IY(N( . derrtlgn?? acgtatlé‘m;&-:r and conventional

stirring machines having a propeller, anchor or paddle blade or using a phase mixer.



phous particles. Crystalline isolates, such as
granul ates, neet stringent quality requirenents wth

WO e@alneB3tDd | i ght stability. The crystal s presePCT/EP20031€50838

aqueous di spersion are subsequently separated fromthe
aqueous di spersion and nmay be subsequently dried,
and, if desired, converted to snaller particles sizes
by conventional grinding nethods, such as wet grinding
with a ball mll. This prevents the inclusion of air
or other undesirable particles. The separation from
t he aqueous di spersion includes the application of any
state of the art nethog_known for separating binary
solid/ liquid mxtures, e.g. filtration,
centrifugation or decantation. To renove any inpurity
the crystalline residue may be purified by the
In order {ey gbtain 3R eSPS‘F'a'\X/QP'@PQGGFWQW"MGQB'[T& bspriied eih a&'&iﬂ'? e ng
for exanifeusig Yveamagitdtan €-Stbid Shllakirrax) dr sifingetasbined produded ed
by Polytfdh, RPBlaliplRPolyien KNZVEY oflHb 3030 bEGsHY mgnﬁﬁess@a{otdr{wtoaltr ! é
V. ressure or a vacuum at el evate
mixer, f? exgﬁ@%\%ﬁ:%g§§ ﬁ&%%grﬁ?@ﬁc A further enbodi nent of the
SubsequeRt@yatalligdtioh elcahecsoatm dddifedSbRQUIAEHY thp remaﬁs-s wihth amamé

crystal sbels iR pr F e eﬁ%&’&rﬁﬁ&d iéht bFfe ?l%lcésgthg Ayl &t§l§ a éaFJvn

SS C i ne oun |ch
the con]pgurpz(hpaﬁ fréﬁnfr% re|o ofiag th Mg nkﬂﬁ‘g
In the eHnBRGY th 9&n651%n&fs%ﬂ r§6h is W@b&gﬂ frdPTh s@ﬁén?@ﬁ' tﬁé"s%edl_fgmu nd

are dere it e T kR e SR 8 SRR e or e
The tlm@Merﬁ)B ‘ﬁeé‘ﬂ&li‘dr r&m.ngfth@cr)fs&tstraa a&y ol,.tn.aw.aeaim.ﬁsﬁ&aepeﬁds on
a batch-Bwse %{ c%? nuoﬁf %rocessoprocedure 132 bgtnh %mfess a su*t%b%e d‘ne perlog 50

araf
from 1 tﬁﬁ iy RrEfRRbIp fremd S 4@ 60 i éﬁdrfB?St BFGTGF’Q'Y;ﬁfaF’HiOéPe for an
30 mindf. 2004/ 048312 PCT/ EP2003/ 050838 -10 According to a
preferred enbodi nent of the process the crystals

The C’Y%%Stfa‘i"?‘FQd’Y dhepreepareaimest 190% ﬁW%tﬂ'é‘eépg kﬁ'@l‘%‘)’ Bﬁe fagror-
phous pedinles Ctystdllitedsafptesnsuknasegsanuliites, rbeet strirgeht qliajity reguicdnestsal so
with redaRf to Mgt sfabllifyner processed conpressed particle forns,

to which pressure has been applied when formng t he
The crygbaly préseiters thieagqurosodiispdrsiaq gresdsequentyrsepaaiedymem the@gqueousThe
dispersi6dHaMes e SutRéduestlyafied, 3HE, F dRSiredl cOMertad ®Smalld? PRtitiessies a

by conv&%m? gﬂﬁd é#e%?égl[)dsas ést\HJt |M?r§{/\9ﬂ{1a béllrlln f¥RE BFe\/éﬂaJ t¥| ned

tal na process as
'"C'“5‘°'&nyd’\fé"’ other ‘QF%SHa'Q%Eﬂ - matter of t he pr esent
The sephrait rﬁo'rr]rpﬂﬂe a fn Raldds ‘EﬂeeapEﬂ:é{ﬁh&l‘ by s@ér?lé gf'rtﬁ‘&&?h by
method%ﬁ&é% gem B/ g e o gt er ot hder s

decantagjpn. §p samoveary Imeumtbﬂmeémtplu@e\e%duemay bk periige by, the pdldition
of water dtla® hlRbusEbliBdn @htafifigrthelfbovd-Mer@isRédyictols srtRubkeQ@Ratys | S

dried bﬂﬁ?%ﬁéw Iﬁo&ﬁﬁ In g%cﬂlllﬁéues,cﬁ% E?IW%E;W“%‘%QL ?»rejs{t]lreaor

a"acuuﬁ'a?f‘ﬁﬁ"aﬁd%’“p léres%h"r onprl mat es obt ai ned, e.g. the
Afunhe?é&mﬁdb‘ﬂﬁérﬁSfthmeJtiaﬁFbleP& td FdYaR u(er?c &%sth% 'ofi%ﬂhé?a”' -

process i e p el T o et wgi@?%Fee artipipa "

which lsgaarafit@rl;echln that p épratnweq% aquepysirlisperpip s repargd, yrhich &prat es
prises the compound (1) or a mixture thereof, wherein R, R,, R, R,, Y, %, y and z are as de-

fined above, crystals are formed by the addition of a fatty acid partial ester of polyoxyethyl-
ene sorbitan and seed crystals and the crystals obtained are separated from the dispersion
and further processed to other solid particle forms.



formed from powders or any other fine particles by
appl yi ng conventional granul ation nethods, such as

wowio4gessnl at i on or conpaction. Many net hods aPEI/EPz90si1050838

for the manufacture of granules and rel ated
aggl onerates. Gran- ules may be formed from powders
and other fine particles by suitable agitation in the
pres- ence of a suitable binding |iquid, such as
water. Granules may al so be forned from powders by
pressuri zed conpacti on and extrusi on nethods by
appl ying pressure. Application of heat to the powder
may result in the sintgqging and formation of
aggl onerates of suitable size. Drying and
solidification on surfaces may al so produce granular
products. Sol utions, suspen- sions or
Accordreq&rara.p&ﬁerree embpgimers @ the PEAsES He Bl a%témedarra S%Pﬁ'@t%or i ds
from theadrg)esronarmdacbnmérfed tdgranuizpesay dryr ng, a punpabl e and

ersrblefeed liquid, whjic be .a qutror], gel,
The term, é‘i’ﬁ garticles afsp defiss fuethes progessgd CﬁE‘lpfes ef particje ki a

pressurediasibdes appliath whe florrsiod tlﬁrphntldestfrannsow aggregateT heagglemerateser
i S ated to, eva te the solubilisi

The comesthig1UC B SEHGF BAURECLT s oisreun D mmbiesberest of

in esseng'allyrg[y{tallmﬁﬁqrrsqﬂtar@pb}gd);ytth\qpr@ceﬁsgp ﬁg‘i,ne@abovqa are alsesubject

matter dkHe@r&@itiinventionhe aqueous di spersion from which the
solid particle fornms are prepared, or the conpressed

Compregsgd partigiefofmay aisokiaingdRy@PalyiBY eorwttionH 1aptjnen sepes ier

nal mixeag] dxttudem,aal.g sidgle bi twisscreav@xitadets@d plbrhmmi ®jlereyirdadal) @ f or

kneadery%n 'rrﬁ‘.erF?Q W@Bﬁextr@ée‘?fs%ﬁ@%’éﬂ A hroceds 'is‘fﬁ?fer?dﬁéamrohi y

continugf B ifionln SR roeescs ﬂf@*efa§|yrrrf PR e T o
dried comtpemaligsoitaingd, @9. harrtiyeatpy @aeien baredutedinige gesspbpartions,

cle sizesb9 GpgEyivygain@entibmal grindigvl filldg teghnigOes4 0. O% by wei ght,
preferably fromO0.05%to 40.0%Db [ nore pref-

i ght

The terrp, copresseck RIFHCIS. FergwPRg Casly elatenfo (ustheirarocesied srappiates cul ar
formed foore bewdanca ahy atherdine padities by @plifindogsonVidti2d:D grabul@d®h 2
methodE’QHqEP%&%ér%Q&?@r compdctiofei ght based on the total

wei ght of” t he conposition. Suitable groups of
Many methdils drokrewndeldhe meresactuss o granglesahdugatbdagyldoyeraiesy Gan-
ules maPBSOPHEY: froﬂ'l"ﬁdvr%rsqa@&‘her&ﬁle SQ{IQQ bSIELQﬁbIE B§italib®iARhe pres-

ence of ?LEt?ﬂ'fol? hmg’ ﬁ%ﬁx{]]urq %ﬁclﬁ%ls ]%Stgrd ﬁ%ﬁﬂl@&o 8{158582)% formgd fr?rQ pf)w?ers
by pressHS;z‘gfl éomgﬁgpq{bqﬁ@§xtnfs[96 bp)éapph(y\g rpbeiwea(\ggjrcatron of heat

to the pb\den thap resuiy/in tiet singering aad foyrhatide niagglomepibtas nbiuitablésize. N-
Drying amdor.d%cxt%n oK kurraeémray raré& robcd lgRmMIREIsNIcR! RILLERY, QiFHHES

sions or tr)TleRs ayrF ERP“G&I ﬁ) adie %’teg of %ole? QUqBQe rﬂdS the Iscrtllds & icra:?ﬁeg SEmPun ds
spray-dra'ﬁwerymﬁb'e anq @spsrsrblef%ed rharr'%wmrhﬁwnbeﬁyﬁ#mwe} r?P%S?;r oni c
emulsiog,Glucty oOméI jsSp@yedtintb atchdmbkr, InheretwsylidFicatishlvgéurs. The cham-

ber is héﬁt@@@cy L\)aﬁérglﬂ't%%brﬁs%djor efllsifying Irqurd or cooled down to allow the
solidificai mql: cycl ohexyl -"4- hydr 6xyphenyl ) propi oni ¢ aci d,
§ 8% €acid, amnic antioxidants, |i ght

The soli§ paHié1d roﬁﬁsr 8r, rrﬂh@&ﬁFHah@Sthe a&r&so&u@e@on PEASRRAIthSDlid
partlcle P&(rgg a(l)ré ére?a%cp %?c"?he cgrh%rreggfé%ucfeqbr%)égfﬁ%g §c¥v§ bptpo(:r‘r 8)“ de
comprisg adqgtrogbhari#%srs*o-ca'ﬁe Pleads suigpledgeyse in pabrlersepifespiy add-
tives custarnariyarsed fogimpgmyitgshe ghlemihliaod pirsisal prapbrtiesod pdlgmers con-
taining @r@iélaaﬂrinl'e? Mhe aldilGRBRASbe preRRGh OBV iSPprogsHadrk) 'fUrE‘eiample in
amounts Vuglftclw |46] 89’ %S %Je@’r? Breﬁétrabgﬂ O{nc(z‘ 4)599 é&n‘ﬁu@% E)?w Wf;ht mgre gr%f-
erably f@W/ﬂp&'ﬁg}%gy \gﬂgpt,‘ wWitiorartics ﬂ"e%‘; erence from 0.05% fo 10 0% by ’



Sui tabl e additives optionally present in the aqueous
di spersion according to the present in- vention may be
w@edogois3i2 from t he fol |l ow ng non-exhausti ve | i BCT/BP2003/050838

specific additives: 1. Antioxidants 1.1 Al kyl ated
nmonophenol s, for exanple

2,6-di-t-butyl -4-net hyl phenol, 2-butyl -4, 6-di -

nmet hyl phenol, 2,6-di-t-butyl - 4- et hyl phenol ,
2,6-di-t-butyl -4-n-butyl phenol, 2,6-di-t-butyl-

4-i sobut yl phenol, 2, 6-di cycl opentyl -4-net hyl phenol ,
2-(a -nethyl cycl ohexyl) -4, 6-di - nethyl phenol,

2, 6-di oct adecyl - 4- met hy{qphenol ,
2,4,6-tricycl ohexyl phenol, 2,6-di-t-butyl-

4- et hoxymet hyl phenol | i near or side chain-branched

wdyﬁggggafhenols such as 6-di - nonyl - 4- neth&mahenm

: Wﬁtt‘fw |we@_hE qf t%moambaultfble 9{0}1% ﬁq)ql I additives
are listegl ug hekie e iy bf-eBanfipdle:-antieddasyts beigoted drem-the grplip gimestmb of
alkylated nfbnd;bﬂéﬁ&lhkﬂkyl@n&ietnygfem by ﬁlohes‘ab{dl AI ydand

qumonép é&%{hgl%ﬁ %%&gé’: %hﬁlke}f%th g&g%gn b| I1}<1enos 3hd

S-benzy) coAnqu roxytpﬁn 11 or@tmqmtlﬁ ay enzyl compounds
triazine 20Mpalinds byﬂzylhha:nfmnhlyk -ablamimphpivisneters ddd Gmitlesidfdecy| -
B-(3,5-difib AMptRARAL, pli3- d‘figﬁtﬂwmﬂﬂﬂ?—% -
phenyl)g E@g&g?& h?%'idf) gg)z%orﬂgg?j-h%cfroxyﬁﬁﬁn%%oplon|c acid, ascorbic acid,
aminic aritigxiggnts, light stohi 'I‘f?rd'rﬂﬁ‘aiﬂhﬁﬁn%h°5@"5*5rcﬂh9$9%tﬁ Igrardinetone,
nitroneg theosyhepdistsy péroxideoscavanigers, pylyamigesiabiliedrs, basic co-stabilisers,
nucleatlag @géilik fileRlhd }J}V&Elﬁ’ﬁbﬁeﬂe n;ﬂastlasers, Iubrlcants emulsnf' ers, plgments

rheolog Lfal adglltlves Ig/eﬁ X ?ssstarés gpeéc}éﬂ{ngﬁtePerf ﬂﬂ'h?&ra?f' na )?B?lné%yl
a"t'5t3t§?§%\t5af"éw'"5 |aS‘("35 be’H?fU{af‘?ﬂ?E gndin qliS)Q”e&Ir oxyphenyl )

Suntableéa%ﬂﬁ’@és%ﬁtlénaﬁl Sﬁ@sﬁrﬁﬁ#& %h@éoui @%er@%ﬁ?& r%ms to thg pgserx\}b

ventionspay be eg{%gfjrom foboving nensexbaustive ligtof ipGSIfIS,Qﬂd&B‘(?SF at ed

1. Antiddladi phenyl ethers, for exanple
an 5' t hi o- bi s(6-t- butyl 4- et hyl phenol ),

1.1 AlkyRatedf mdrioplaenblis S¢rexaraply 2 jokib 6bdtyl;4-methylphenol, 2-butyl-4,6-di-
metﬂylﬂhen&lhi .- 'I-t4 e%fp)‘lznoﬁ?%n |EL\5L h@rpgutgll henol, 2,6-di-t-butyl-

4-lS%}UEﬁ|ph€l’PﬂL ,éﬁ éyggp%\%a-4 rgeél&y w ,% 6ne}:hy?cy2lohexyl) 4,6-di-
metylpheng); % 6-gliogtadrcyredt msthylphengl? d&yricygkrtienypheneli 26:tiiutd:
4-mithbxyhlektiylpheleil) dindar 6rsfla @ Rairh-Brandhed nényipliphats; such as 2,6-di-
nong 42met Ité\"l!)l,eﬁ@ dmeﬁ(giSG (T njﬂla‘trh | nd%c— - Nénghfﬂ rzethyl 6-(1'-

met yléaptaﬁg ﬂ%l)@wgoléi E’%F %;1 met (Itn EW))PW ol and mixtures

theré‘P‘bhexyI)phenoI]

ﬁ th%l e-his 0
1.2 Alkylthi etﬁq leﬁ rex?ﬂ\él %, ﬁ@ﬁ%’lth'ﬂm?%ﬁﬁﬁ%ﬁ’i”ﬁ‘g ci l}i &lbctyl-
thiopiethw-Grmethylpsnel %i’rgi(%%b'awethylﬁuﬁfwnbwmhétqdldodecyl
thiogethylebdnylphehehe- bi s(4, 6-di-t-butyl phenol),
2,2 ethylldene bi s(6-t-butyl -4-isobutyl phenol)

1.3 Hydioayinopesapdaligrated hydrenuingngs, farexamplebritSub-frameghastriRol | |
nol, 2, 5Xi-ttretylhydrequinobe, 2| 5ditamythyptrompdrone, Rgrdighehyl 4-octade-
cyloRFIA¥hdD @ butylhydro umone, 2,5-di-tbutyl-4- -hydroxyanisole, 3,5-di-t-butyl-
4- hy%fzn amsol%-z,,n grﬁ)ug/ %drgt»Enycﬁrvl spezraYe, ﬁgg CJI- -butyl-4-hy-

¢“ﬁ@?%ymﬁﬁ%ﬁ%l) 1, 1 bIS(5 t- butyl 4- hydr oxy- 2- net hyl phen
1.4 TocgéhLBHtI %p&ﬁmélr & ){ $ &ttgéaﬁﬁéfoli ?]nd mlﬁtures fhereof (vitamin E).

nzyI
1,1, 3- trls(5 t- butyl 4- hydr oxy- 2- net hyl -




phenyl ) but ane, 1, 1- bi s(5-t-butyl -4-hydr oxy- 2- net hyl phen
yl ) -3-n-dodecyl ner capt obu- tane, ethylene

w@bkops0ss3ini s[ 3, 3- bi s(3' -t-butyl -4"-hydr oxyphenyP¢yEP2003050838
e], bis(3-t-butyl-4-
hydr oxy- 5- met hyl phenyl ) di cycl opent adi ene,
bis[2-(3" -t-butyl-2'-hydroxy-5"-nethyl ben-
zyl)-6-t-butyl -4-net hyl phenyl] terephthal ate,
1, 1- bi s(3, 5-di net hyl - 2- hydr oxyphenyl ) bu- tane,
2,2-bis(3,5-di-t-butyl-4-hydroxyphenyl) propane,
2, 2-bi s(5-t-butyl - 4-hydroxy- 2-
met hyl phenyl ) - 4- n- dodegyl ner capt obut ane, 1,1, 5, 5-tetra-
(5-t-butyl - 4-hydroxy-2- methyl phenyl)penta ne. 1.7
O, N and S benzyl conmpounds, for exanple
3, 5 3,5 -tetra-t-butyl-4,4'-di hydroxydi ben- zyl

1 sm@%&@m for example 2,2'-thio-bis(6-t-butyl-4-methylphenol),
2,2 Mdmdnoctylp&nBB,dtmdbﬁKWBMIWlemQﬁ'athlebls(ﬁ{t-lbdvb yl

sl eyl bR Esces e gy

phaghﬁﬁl phyC ﬁydroxy 2. 6-di met hyl benzyl ) - di t hi ot er epht hal at
1.6 AlkyRiend2bis- pifendts Fbrdkariplé ¥,b=rletiyerdibRg/ A metisipheidyle,

v 0 '
2,2- %% %Eé’?.s(% puy-etiiphench 2 2-methylene bisiemethyl:e.( -metiyloy
cohexyDriepell ﬁ@yqnawenerm%wa WS- CYF'S*F‘*’%'R W& Zrmetyistrscy |
bis(&nadylbi- métﬁyl5hetiol),Q,%mkwyle&hyﬂﬁdxybumﬂwl Pi2pétoylidere;
bis(4 8-S ibRE RM¥tol), 2 2'- ethyhdene-bls(6 -t-butyl-4-isobutylphenol), 2,2'-methylene-

bls[%(g d—mett yR)enXIIM nony%ﬂenoﬁyz g-m )J@Ag g%fgz(&l ) ﬁﬁ.l.e%{‘y?o RZyl)gtl

nonyighiepelh ¢ damphylene-bis(he-dictdutyiriena). dryethensihitedBidAz y | ) m
metiaiiphiead)e ] 1£Ih||s(q “bulyl-A4-hy@p-2-methylphenylbutane, 2,6- -bis(3-t-butyl-5-
metfiyRbhpdreky/BYi) Hdt@lbﬁé\%ﬁ h ,1,25 t%s(bltfbo by gzbﬁ&WL 4- hydr
pherlyﬁ qg’ffnﬁ )b IS -t%uglﬁ-gh met pheny ¥drd%é¥cylmercaptogt}/

tanelettylgmtg}ypg(bg [35-ljs(3'tt- bgg([-%hyd[owmru&lg}@gﬁe], bis(3-t-butyl-4-
hyd-3-mthgipbertydicyelopenitdokene, disE-(3™-t-butyl-2*-hydroxy-5"-methylben-
zyl)-$+ Bk é&@mﬁ pRbnyif ceRphirhiatd; TH.H5@ %yohaﬁ&ﬁwz)hyam%ypﬁer@ns@t ram

aney b b4 S BUE e gpopeng BB IR 1

methfighgeyDrfin é@ﬁﬁsﬂmﬁfe@tom&ne,éﬂaﬁrﬁteéra -(5-t-butyl-4-hydroxy-2-

met@lﬁ»elwl)@a&ar)el mer capt o- 6- (3, 5-di -t - butyl - 4- hydr oxya-
nilino)-1 5-triazine

1 @Melésh_m@a@p@% ey aypraple 3,535 tetrarrhuiy-4. 4 -JiRydroaydleRt | i n
Aﬂ&ﬂy1m@dﬁyb#MHKmyWﬁQmﬂﬁmmﬁﬁamﬂﬂaﬁﬁhﬁmﬂ@@@k@ﬁ98@@0&#13
3,5- Hlfl-%utylbenzylmercaftoacetate, tris(3,5-di-t- butyl-4 hydroxyben I) -amine, bis(4-t-

bUt}']zZ g)ié éﬁ)’?{ gln'P IRgﬁz?l&Qﬂﬁt%eréa\tQalate, bis ts)’ di-t- utyWF\)p xyphenox
dro’v qngysulph G’F"'%OD B3yt H-BydyesRenaysTeaptorcefate,  azi ne, 1

1.8 Hyd{ogj(b%n%\éalte%(n:\%al&agg[ fér e%ﬁ&ﬁf%dléct{uégﬁ ?2}{)5(?155 (t'il -t bugl %h)édr x)%/y 2,
beng_)@}plﬁ%qtﬁ)ﬁl%@ﬁezcqu)-(_BTt@H@%W%é methylbenzyl)malonate
dodawnereapmeg(yez,sbdas,smanmylu-uydrcyweowphbmte,@t My 1,383 3, 5-

tetratrﬁét@?liu% I?Z 2-blsf3l i Q-bﬁlzm -hydréXyberkylyalonate,
ydroxyp eny proplonyl) exahydro- 1, 3, 5-tri azi ne,

1.9 Aroriatig higdrpxyiberfzgl cmgounds; lferiexample u3,ﬁym(3 5-di-t-butyl-4-hydroxyben-

zyh)-d mwl&eun;wéazeﬂesm-)ba@wca&sutym—ﬂyhr&myw)Ms plRRiceSl. .

ben%ﬂ%zi‘é‘{l@%m y rc"g%bggﬁzf}henphospho nate, diethyl
1.10 '['?r;aﬁnéitton’imbruisyfbr e‘kal’ﬁyld R@ysb el cpbto S B oabt-itutyl-digdionaecy |
nlllng) 53 g'tr(nja&m@@&c'ty‘lrﬁer%fo-gg Bé(%t.})etp %Mbt?lmm%mﬁo) 1,3,5-triaz-

| octa

5 t - butyl - 4- hydr oxy- 3- net hyl benzyl phosphonate, the
calciumsalt of the nonoethyl ester of

3,5-di -t-butyl -4-hydroxybenzyl phosphonic acid. 1.12
Acyl am nophenol s, for exanpl e 4-hydroxyl auranili de,
4- hydr oxystearanilide, octyl N




(3,5-di-t-butyl -4-hydroxyphenyl)carbamate. 1.13
Esters of f3
WO ¢@4H48312 t - but yl - 4- hydr oxyphenyl ) pr opi oni ¢ acPcI/®P1003/050838
nono- or pol yhydric al cohols, e.g. wth nethanol,
et hanol , n-octanol, i-octanol, octadecanol,
1, 6- hexanedi ol, 1, 9-nonanediol, ethylene glycol,
1, 2- propanedi ol , neopentyl glycol, thiodiethylene
gl ycol, diethylene glycol, triethylene glycol,
pentaerythritol, tris(2-hydroxyethyl)-isocyanurate,
N, N - bi s(2- hydr oxyet hyl ) - oxal am de, 3-thi aundecanol ,
3-t hi apent adecanol , trigethyl hex- anediol,
tri met hyl ol propane,
4- hydr oxynet hyl - 1- phospha 2,6, 7-trioxabicy-
cl o[ 2. 2. 2] oct ane. 14 Esters of f3
ine, 2- eqyltr@fsentw 6@%@%@6@%&&@%1@%@@15%@5?%? &6aci d
trls(3M tik-botyhd-hydboxypiadngxy)-h 2drtriazire] 18,5063, 5-di-tehutyh-thipdroxy-
chi‘rﬂﬂlrate,q zﬂﬁﬂ@@ t-bleyPShyRINKy .z é- a.@.etth B&zyl)-Rsd AflRkENO!

nedi.o ?
24, fﬂf&%gﬁﬁéa*ﬂawwa FYé‘*ﬁ“ B0 ege ! i s e P
hydrgxyplestylprapiasyiiihexainere %ﬂ'aﬂnwr%ﬁ H?ﬂ?’érfbcyg'P%b'r‘* hy-
drox;umnm)afoﬁdnnnateol tris(2- hy dr oxyet hyl ) I socya nu
rate, N - bIS(2 hydr ox I) oxal am d
M&ﬂ&@h@@%ﬁ@q exargpl eémeﬁpr &b*e'%l&ﬁ&hydroxybenzﬂ phospho-
nateI dleth}!Bhydl-hbmlﬂﬂdn;}lldwlxybehzyipinetdhymabé, divotedetyl, 3,5-di-t-butyl-4-hy-
droxﬂbéﬂb‘%;ﬂﬁﬁifﬁﬁit@ﬂo‘cﬂad& IB5tbu 5-4 -h droxy-3 methylben phosphonate,

.
e gl E RIS et g

acidyj t h mono- or pol yhy- drlc alcohols e.g. mnth

Agﬁéﬂ%g%eml?ﬁ&%gﬁhplegg ﬁ);o%]giaura Q ﬁfcﬁ&f}gtﬁaeramllde, oc I N-
(3 5-¢ii- t?”ﬁﬂ‘éﬁ‘iﬂ’@ﬂipafnyl)ﬁ&?%ﬁ yl gl ycol t h| odi et hyI ene
aer

A— TO Jn'iceatcjﬂx\iltﬁ%ngl of Sr g ydric
alcoligia -Gty methgne ’sw'ﬁw}a"%xmﬁp'dg%a%@m Lihmansid
1,9-®na¢ﬁdwp@ﬂwhnieagimbﬂ,,Z-pmnan@hqhyiemtyl glyrell F*mdlethweinﬁng| ol
dietien@ g, thetiyere ghsoTReitiérythritol BR@HYarokyebhyl-isoyamurata) Cy -

N N'%fii ﬁydicg&éﬂf)t &gﬁmlldg\q E\Qgr%egadf%l?’ %%hl?&};‘aﬁg%p& %Igémﬁﬁé(

anediol grigethylolgiopane. Jrhygrioxy @ﬁ?‘ﬁﬂeﬂw%{@@tq QAW t h mono-
dd2ﬁ2m0$whydr|c al co- hols, e.g. with nethanol, ethanol,
a .-he -nedlol .1, nonaned ol ,

: e g YEeY;
hydncrﬂcemlepbywn@etgmb@thanqh mmbh@ctargl, 9@@ﬁecant° i et hyI ene
1,6-tgHxyregiol, 1 p&i&haﬁd‘y‘t &hylérlglycol, 1,2-propanediol, neopentyl glycol, thio-

dletl'h/f éé‘é‘ )crlelt@%?\ g ﬁtaerﬂhNol’ Qis{z(r%

P AR e
thiapentagedahgl] tompthpexaeediol tinethylodgrapanay4- hygroxymethyl -1-phos-
pha-'Z,IGWCtﬁ@:hBiq?d&ﬁz Z2lottaexabi cycl o[ 2. 2. 2] oct ane. 1. 17 Ani des

of D - (3 -di-t- butxl 4- hydr oxyphenyl ) propi oni ¢ aci d,
1.15 tegs of 5- axyphenyl)propionic acid with mono- or polyhy-

dric bitdhls; elg. IwitH masthapbipstiiang!, o¢tari) YithBexisole dilydxanredidi, 3,94 de,
nonemiea{ol' Q’h ér% cg' Tﬁ RR)PL%Blof"n entyl g eycol thlodlethylene glycol, di-
ethy n X@;%ﬁ y$ol lgﬁ tﬁ?rytHE rHWy -isocyanurate,

N Nﬁns@,hmgﬁh}‘ly@q&@@pd@@ thlaundecanol 3-thiapentadecanol, trimethylhex-

anedbl NrimBih@blgrobde] B hyairékymbthiult-pHosphalyair-aisyapieny| | pr opi ony
clo[i?.%]}ﬂét%ehy' ]- oxam de (Naugard(r) XL-1 from Uniroyal).




1.18 Ascorbic acid (vitamn Q 1.19 Amnic
anti oxi dants, for exanple
WORMN4AOM31IB 0pr opyl - p- phenyl enedi am ne, N, N - di - BEDEP2003/050838
but yl - p- phenyl enedi am ne, N,
N - bi s(1, 4-di net hyl - pentyl) - p-phenyl enedia mne, N, N -
bi s(1- et hyl - 3- et hyl - pentyl ) - p- phenyl enedi am ne,
N, N -bi s(lI -methyl heptyl)-p-phenyl - enedi am ne,
N, N - di cycl ohexyl - p- phenyl enedi am ne,
N, N - di phenyl - p- phenyl enedi am ne,
N, N - di - (2- napht hyl ) - p- phenyl enedi am ne,
N-i sopropyl - N - phenyl - ggphenyl enedi am ne,
N- (1, 3-di net hyl butyl ) - N - phenyl - p- phenyl enedi am ne,
N- ( 1- net hyl heptyl ) - N - phenyl - p- phenyl enedi am ne,
N—cyclohex | - N phen&l p phenylenedlan1ne
P& DL ) anylagefic agig mf@mnamrrﬁ)@ yhydrlc alco-
holsN. gxl'thd:ilmmﬂldnyll ethhrN! odtanah ectatecaryd],-1p6-pdxarediob i Setioaaniediel,

y@h@&?&y 1,2- &U{ba‘ﬁ@duol'\"ie@bén‘ﬁh IyQﬁQﬁIMJM& é]'@ chol diethylene

glyc?{lIL g%{ﬂ (é?)gﬁé P]Qntaep%/hr éT' tz;g%{'% ?xgetﬂ% |socyanuPate, RlyN'%m(f €
hydrnxmgawalwﬁ%eﬁhwdmw thgperpadecang) irpaiaranesial ne.
trimétbylolpropime] € hysirglymeihylt1-grobphad Giteinydbintlei2.2. 2]octane.
4 n- butylan1nopheno| -but ryL- am nophenol

es, of irtbuty phen lonic acid,¢ ﬂﬁ}bHe‘?ﬁSF 5-di-t-
butyM-bpdr@dfgbenyhmpphﬁ}knexmpﬁuhoédlamlde, N,N'-bis(3,5-di-t-butyl-4-hy-
dro;gphe(\ %’M‘vlealﬂmi@l@\l ,N"-bis(3,5-di-t-butyl-4-hydroxyphenyl-

ngl,) qur}izld% lllw-b gﬁ féﬁ%@x bil J?ﬁyﬁéa@élk %]Ppl?%d’] ngig])éyaetr\yll-
oxarﬁlgg ﬂ\gﬁ@ar 'N f(pm nlroya

di di ph | met h

%f‘%&gﬂﬁ%*}* iP5 phenyl ) arm nol of hane, 1. 2
Athipia anttxlah @@fe@epﬁyﬂeN,l\f diisbprop bkﬂhwecﬂﬁmne, N,N'-di-sec-
but)fij é)(éh El’]redla’ﬁmnéerWtbt} llpéﬂmdhgll% gﬁyﬂ:ﬂedﬁmm@ﬂ ML at ed

o et R A e N ﬁgﬁt'ymeﬂla@ T opihet ur o
enedigming Y’ %dofmxﬂipmhh@w@ddlmnylwwpm@‘wpﬁ@rﬁhﬁreéene@amme, :
N, N1diX2-bdpBithyDp- ﬁﬁ@ﬁylbnecaa’tﬁﬁnéj Ir\ﬁilsdﬁ/dp@[-l‘e'cbhenyl -p-phenylenediamine,

N I N R
pherml%rg{eﬂ%/r@ge,&\}-cy "érl? “HaP Pﬁl?eé’&“{)"eou R/T°me1&?§\élﬂ'§ﬁ"
amidgxdiphenylamig, ujwmeaxysw di-seebutyltp-phenylenadibming otighear ne,
amlrﬁhﬁwmzﬁbhylﬁlﬁmf, :aﬂp)ﬂpdkﬂlphénylam&oN pa;e;@l-wna,brFWlamu@;i
N (4tt ) 101%}4 hyIRRRE N-Bhg S DhthPiafiind Loty atdd dig FRR-
aming, @Efg%trg‘ éh‘b’fjh % F enyElamlrgeﬁr-?:?t%utylammophenol 4-butyryl-
amingpherd!, 4Nonareylmaphehe9bl 4-dagecingylamiobpitend, 4AtR1BO4/ 048312
anoytéai ﬁ(ﬁ)‘ﬂzmﬁ‘ PHERAEBSxyphehPl)iics, 2,6- -di-t-butyl-4-dimeth lammomethyl
phen%l 'ELJO hﬁ&ﬁmé PF? %ﬁ%h@ﬁ%‘ &X&ﬂb&%&ﬁén%@thﬁné’ NRXQIethylen
tetramegm;f ﬁSA aﬁn ol feﬁnﬁlnﬁtf?pe/ %@tﬁé{éza‘f‘%thy' phenyl)aminolethane, 1,2-
dipt@n2anBindprepane, fortstybipibynisier di -1, 3t-domashydbwty NRhéhyaning, &-
octytatearmpmyml-nasﬁﬂhyl%me 4 riikturelof %ng’calnu aiammb_a Elbutyl/t -oc-
tyldlgﬁl ylgi)'l('n%n%sa gtn%ﬁure o mg?o- npé 3 aI 1te<y ?@\Pﬁﬁ%@ lxta
of mprgsae st slgenip Baarnessa Hixtid ol RGN A tesinc
isoptopygfitohetybdipthenglemipes? mixtites(a? mohly-cind dialbyiatad t-butyldiphenyl-
amuké? QZEQ&IF\)M?J-@ bﬁﬁneth I-QI[I 142K Bazine, phenothiazine, a mixture of
mor: it b 5 BN R o PR o
R R A At e ko D S Ph BN odastot:
2-(2'-hydroxy-5"-(1,1, 3, 3-tetranet hyl butyl ) phenyl ) benz
otria-
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—
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zol e,
2-(3",5 -di-tert-butyl-2"-hydroxyphenyl)-5-chl orobenzo
WaQ pioaned3ey 2-(3' -tert-butyl-2- PCT/EP2003/050838
hydr oxy-5' - met hyl phenyl ) - 5- chl or obenzotri azol e,
2-(3" -sec-butyl -5 -tert-butyl-2'-hy-
dr oxyphenyl ) benzotri azol e,
2-(2' -hydroxy-4'-octyl oxyphenyl)benzotri azol e,
2-(3",5 -di- tert-anyl-2'-hydroxyphenyl)benzotri azol e,
2-(3",5 -bis(, -dinethylbenzyl)-2'-hydroxy-
phenyl ) benzotri azol e,
2-(3'-tert-butyl-2"-hyqgoxy-5"'-(2-octyl oxycarbonyl et hy
| ) phenyl ) - 5- chlorobenzotriazole,
2-(3 -tert-butyl-5"-[2-(2- ethylhexyloxy)carbonylethyl]
-2' - Y rox¥ hen | )-5-chl| orobenzotriazo
ene, N, IN4pis(2, 25,6 e‘sramhylzmeww MWX%““'QY?"FI‘E%’H'B%PGQ%%% et hyl
tramjethylpiperidin-3i-yBselodthter 22 6 At ettarrietiypiperidin-4-one and 2,2,6,6-te-

tmn%u&gwmhﬁmhbbutyl 2' - hydr oxy-5' - (2- met hoxycar bonyl et hyl
) - “phenyl ) benzotri azol e,

1.20 mmaen_onﬂm_ohmﬂ fopexahnplgrdesiyates of f-@esobang| disyslenentadiagd et hy
for dxérﬁ;h@ﬂmr\)cﬂmn(mbayear;,mswo 68610-51-5.

(3'-tert-but [ 2- (2- et hyl hexyl oxy) car bonyl et hyl ]
-__éﬁﬁiﬁﬁydibxyﬁﬂpééﬁyl)benzotrlazole
C X ) (lgﬁzgtriézrt])ydq‘&)éxample E’-‘(”i-h}ﬂré’xy%“% &Q‘S%%t{en%o' €
+Pdi-ggdppykg-hpdroyypheny BerrzsfiasiocZaB s PHet A1) phenyl
droxypiengiiiehmirakae, 242" 2ydnowy-5'-(1,1,3,3- tetramethylbutyl)phenyl)benzotria-
zole] ﬁ%’) SRRk LT ﬁlﬂ%/éfo%»pﬁer{yﬁlsfcﬁﬂﬁ)tb@ﬂ%bﬁid{é 2Prdenapni azol

t of
g sindt e itioner SUgde &0 e it 8tk {v - 1ydr ox
dro’yp'w@wghepzoqu%r? (Z'szrpm‘k@F@'owmwbe@ry%tﬂﬁy &' §1dyc ol
tert-3@{; 2 -ydedA Sy BeXo bl 12-(3'j5%bis{ , , -dintetiiytbenzyf}-2'-hyelpoxgs ent s
pher:n)yl)béﬁrz&rnagiét Y{z-fere tﬂ»\'ﬂ bR YroRy-5'40ToRADERIb b FRMynSiekisIeny|

e S SYBRE ) be
phepyDcit-¢ghlasohenzetriazolg, 2-(3° Hy@-b@txl;l Rydroxy-5'-(2-methoxycarbonylethyl
phekyd)-SlchfbrabehRitiadore 2R terrbityl) 2'-bydrdxy-5'-(2-methoxycarbonylethyl)-
phe?@b%mx}oﬁeﬂ @/E i*'ﬂ 153 b&ﬂ arb %tt@l)éﬂéﬂ;ﬂ? ,
be”@t'?v?é‘ﬁﬁ(‘%s ter1'1-' lf [Zo(g)?thyﬁ' ’%E"é@l‘ar ‘EBY thy ’ &Yl oxy,
pheqyl)bmgtylp@jeyz (%dqdeqd 42' hyﬂrqa;y-g rr@g@&yyl@qdyl)benzotnazole, 2- (3’-tert-
buty?-2= Hwﬂkpxxz-éodktyldiyamoh ¥iylpeenyloeNDtriavdds 2,22m8- Esters of
thyle?hlég V, ,%qe g??)’ Bet'\ haagol § érfbl]at‘% sesfté?i'hca

ter n %ﬁ en
ton gL cgrhoeﬁﬁhx ooy 2toen
Z°tf\a<‘-5§€b‘f‘"€1 mathybn%qlmo{ 300t -BuEkLCH, *&é}@z&%%é;orwh%m R
benzoyl resorcinol, 2,4-di-tert-butyl phenyl
reprgsefits d rte¢buwh4frh!q;¢><y£ﬁ-hly~bertzpfowbémlemleZ [2rbydaerr e ( ,
diméhyibdhzyl)-$2(1,1, B 8ttt tan AbéaatrRzold) 2 2Hedryty-3'-

a, 1% te%rﬂétféylgu S'K\D ﬁ?zﬁ %é%%eﬁﬁérﬁgggg?g 050838 -16

2.2 2- %W%ﬁiopﬂerﬁ:n@ﬁ fot &tapleithy/4-pfidiy) 4-methoxy, 4-octyloxy, 4-decyl-
A ' ry
o A 4 B g S
m“@@?ylate or isooctyl a-cyano-(3,(3- diphenyl acrylate,

2.3 EstdfE&r N stiireti 3h ORED RAXHHARA RIS forTRIrDIE 4-8r D AfiSHeny!

~ 1 3-TMet hyl -p-__MEt NOXyC[ NNamat e, or
L A T o h?véﬂ&eé&%%ﬁ terfouyl
benécabr@m bryzop reserciel didhier raatyiohamt) 3, Redf-tert- butyM hy-
droxybéizba&mibkuducyt 3,8 di-teit-BaGM4-hydrgxylenzawed, bthdedyl 8)5kdieert-iiti- 5
~ Ni ckel conpounds, for exanple nickel conpl exes of
2,2'-thio-bis[4-(1,1, 3, 3-tetranet hyl -




butyl ) phenol ], such as the 1:1 - or 1:2-conplex, with
or without additional |igands, such as n-butylam ne,
wao eooedisannl am ne or N-cycl ohexyl di et hanol am nePCHER1063/050838
di butyl di t hi ocar- bamate, nickel salts of nonoal kyl
esters, such as of the nethyl or ethyl ester, of 4
hydr oxy- 3, 5-di -t - but yl benzyl phosphoni ¢ aci d, nickel
conpl exes of ketoxinmes, e.g. of 2- hydroxy-4-nethyl
phenyl undecyl ketoxine, nickel conplexes of
1- phenyl - 4-1 aur oyl - 5- hydroxypyrazole, with or w thout
additional ligands. 2.6 Sterically hindered am nes,.
for exanple bis(2,2,6,6gtetranmethylpiperidin-4 yl)
sebacate, bis(2,2,6,6-tetranethylpiperidin-4-yl)
succi nate, bis(1, 2, 2,6, 6-pentanethyl pi peridin-4-yl)

sebacat e, . .
tyl-4fpydioxykspzogiepsnebyir g digeft-bptylgheny 3 -Hirtgd Pt hhyalrqxylyen-
zoatgebacat e, bis(1,2, 2,6, 6-pen- tanethyl piperidyl)

24 Aol il b Bty - 4 ygr oxybenzylnml gnat e, the
diphepy raylgtetrmgihyl g-carbemethoxycineamatd yethyl drgpanexBrmett-pdi ne
metRdMiciSnafifate Ur Butiicd-€and-Putnettyle methokycinBytfidté, CnetigMdensat es
Ca’bﬁf‘fﬁhf’,’f}’i'%?“ﬁt,hﬁ’fyé‘,"8?"t’aé‘t* et hy T o by S Hex ket hyl ened
metiydingiaiige. and _ o

2.5 Nicf bt ds2fo} B@mple il CohRERs 3 23 BrSbil i i(BE5 BRetramethyl-
bu )H\ﬁsﬁ ’FF%‘@E%@ AR -tclg%lpléé with %le\yvftlg%k gddtluo_nal ligands, such
as ntb@ty}agﬁrpes(rigt,hgr,\c@n’@jnq at-eveeheryldiethapelaeing, dneke) dibutyldithiocar-
barmhte?nickersalfsLuf BridabaMlyr @was fich ds of 'the(nletB or ethyl ester, of 4-

hydr%&%%@%ﬁ-fdt)lﬁéﬂb@r‘h%sp?m%c §6i&,%§&f]?&h£l¥4e?bfﬁ<€(o§iﬁe§) QIyEd2-

4-benz -2,2,6, 6-1etranet | per.i di ne

Py Y Py LTkl B, Pk L AP auroyt5-
hyd M@.’ZQ?' it opwitlkawt additiongllligands. .

2.6 Bk}l dehinfied 1 Sane@el G 2 BN ernspettintayl ke g 2!
bis(2,26/64sHamesylpiperim4 D puse natpibis6] 42 S entamethglpiperigingtnd)
sebdaats (bls{106dLYdx926, Rtetrametbylpipéridar®yifyebacate) kT, 2,266} pen-
tam&ﬁﬂﬁpénd ) nJBhtzﬁals-aﬁttsom-m&’m@b@nzﬁﬂashst@,rrﬁ‘é donbdispeni dy! )
hdsgc%1_$ ?,4tre Ilpggr or ‘é%ﬁllc coqun§ tesrof

ydiQRY§ s 02 toranes M- &P YARYPIRG T 3B A MG 9T I HRSDRE Ry | ene
cycligicendensates ofri¥iNAbisd 2016 iranecty--pibeddyDorxamathderediamingz i ne,
and thc@ﬁﬁﬂﬁ%@ﬂi& I&¥6-1 275;§3driwtlp|%é tfis(ﬁ,-zxﬂ,d—ﬁtrﬁélhyM-piperidyl) ni-
triIoErM .,@é%'a%s( ,’2,%;66@&%& -4 %)H, Z-i, Bt ﬁeletl%oa'ié,t1f1i‘-?1§-ne
ethagg l'lﬂé%%,ég- 3t_raarlnr2thr;/?£pre?}zz{§|oﬁe),a- err]é) yﬁi,g,%,lg-etétratmréﬁ'\yl-

pipepidipg [4cstearylpx 52,86, 6¢ tatramdsp gipesiding dis(l, 22,6, 6 pemamethylane -

pipdribyj-phpg@m(z)hyam%;-ﬁsjdr-i-wlg@wﬁbm lonate, 3-n-octyl-7,7,9,§-9 |

tetramnetiiyRh 3 83riBHoRGR s Y3140 R ! HIg1 Gty 1By BLE f samdgecy! -
pipqﬁgj'}eﬁeég@%éﬁﬁggg%&ahﬁggﬁyﬁ i CE TR
cyclicgondensaten gfl N, Mi-pji(p 8,66yt tramyeatinybH-piperidyl) Pexamethylenediamine

and A=rfpIRsANd-2,6dlchiord- 123, S-4RziRE MhedTREdNYdte éF2-chloro-4,6-di(4-n-bu-

I . 3 4,eq0 _ X _
il SR 3B 36a 1 95ty
aminQ)eihansihe dondpitstte pb2 g Pdeotisn-butytpmino-1,2,2,6,6-pentame-
thylpipéridglr,Btligzing end tRbis(3-antisoprapyldmitoletimne f8-acetyl-3-dodecyl-
7,7, Do Retralicfhly 2y, 28-BriaBashird4. SIABaReLb, 4 ditoRé, Beiddeky -2l s 8--

L, enedi .
e SRS Do ling 2 cigne, ardsgecyin 4 22,06 pentamettyioh,
pipegigyitpuirliding 2 §rdione, amistusy of AiexasseyiasyAnd Aty lephaAé sand
2,4,6-trichloro-1, 3,5-triazine and al so 4-but-
yl am no- 2, 2, 6, 6-tetranet hyl pi peri di ne (CAS No.
136504-96-6); N-(2,2,6,6-tetranethyl -4-
pi peri dyl)-n-dodecyl succi ni m de,
N-(1, 2, 2,6, 6-pent anet hyl - 4- pi peri dyl ) - n- dodecyl succi n-
i m de,

e Y Y T T 1 A o ~ N

____________



product of
7,7,9,9-tetranet hyl - 2- cycl oundecyl - 1- oxa- 3, 8-di aza-4-o0
woempisssfizt. 5] decane and PCT/EP2003/050838
epi chl or ohydri ne, 1, 1- bi s(1, 2, 2, 6, 6- pent anet hyl - 4- pi per
I dyl oxycar bonyl ) - 2- (4- net hoxyphenyl) et her,
N, N -bis-fornyl-N,N -bis(2,2,6,6-tetranethyl -4-piperid
yl ) - hexanet hyl enedi am ne, the diester of
4- et hoxymet hyl enemal onic acid with 1,2, 2,6, 6-
pent anet hyl - 4- hydr oxypi peri di ne,
pol y[ met hyl pr opyl - 3- oxy 4-(2, 2,6, 6-tetranet hyl - 4-
pi peridyl)]sil oxane, F reacti on product of naleic
anhydri de-a-ol efin copo ymer and
2,2,6,6-tetramet hyl - 4- am nopi peri di ne or
1, 2, 2,6, 6- pent anet hyl - 4- am nopi peri di ne.
tetramethygiperising, the é?nde&saémf bbf\!i-,bzt@% gﬁf%&%@cﬂxﬁ?ﬁﬂ#}/‘h%&xa-
metf@’/leﬁediaﬂmmﬂ dneyeydotarylride-2,6liclorad] ,8,64tydzine, the condensate of
1,2- tﬁ”s)@’ amindpro Ian‘ﬁno@é{ﬁéﬂe‘am@hl&t%loro 1,3,5-triazine and also 4-but-

ylam?oéﬁﬂgéya%zme%{l lpgrg?rgg%yql Z3&UE)§ gfﬁl%lzlé(,jbe tetramethyl-4-
piperigyRtn-dsiaqylsucginimiden M- Gheti 2o RStV AipafidyR:n-dodecylsuccin-
imidé -2aindecyly7, 59, b-tditaingthy 21 -oxat 38 Hiaza-4-@ospiroldes Jdeaahej the reattionur e

prodtitcof7, 39@%&%&/&@! X %&i&éhde’é |4| odesxtdithLmbk&b%[n kjad@nand

an Gl Lot e i 2 o
methpxyhepycathes NN risfoyoyt NIN"bist2:2, Go-tetrapethyldrpistidvh | e
hexathefhyfenédidntie? tHayitbseixaf 44nealsdxyinethylprieemlohic acid with 1,2,2,6,6-
pent h9—4tﬂ' Hr@ rldlne, poly[meth ropyl-3- oxy-4 2,2,6,6- tetramethyl-4
plpemj‘ |Ioi<gr3e §1etr?alc tion, Fﬁé u%z( (Yf ?p ry?wdntie oﬁ%'e? r( dLrehyl phe

cdpolymer and

2,2,6)6- (ezametdylﬂymrmpmsh@mrﬂ,w,ﬁﬁﬁFfﬁe@ethyldramqﬁW%%yI )-1,

22 %%E%?%rf%f%%ﬁ%ﬁ‘*% deiSiaelti it s 2doryi ne
oxy-3,5'xdi-- EU%@WUJS{‘SI 24?_ @é@%ﬁpﬂg@ﬁﬁeﬁvtb}.l onanlll e, 2-ethoxy-2'-eth-
ylox#hilfab) 1§ N4bistB timethylammopop) aXalamide,i 2aathaxg-5-t-butyl-2'-ethylox-

anilide 4@ tFWtLQé MntﬁZ QQ\@ erelf’rgyf)h’ﬁﬂwu)tyléxaﬁ"h@ #hd#nigkuds of o-
and p- "(egw &ng{}) ﬂ"q?l 8’8’y‘i' éi}ﬁ‘ﬁ%%%aﬁm'%% bi s( 2, 4- di met hyl

2.8 2-(Z-H ehyi)ls 5—5r1a§z|hésa%l’ &8mple 2 4,6 trls(2-hydroxy -4- octyloxyphenyl)-

2 rox I
1,3, 4:tr zmeo¥ gydioxa-lf c%y e)?(?-tﬁ 3 g&é cﬁ%%{ﬁ’)ﬁ&%woﬁ }J%Q.HX 1-
22 A=diydipiphen-4e-piste, wumswphsnm b Bl Gy
propylogypheny)4-(84kiirsdtiy ghedy A B, Bapliggine r2yRhydrod/-bodtyloxaptient)-
4 6b?s(‘{ rﬂetﬁﬂﬂ@ﬁﬁ)ﬂ 9% ¥idzink, FEQ My QoMY -Zdode?loxyphenyl) -4,6-bis(2,4-di-

'p}ilﬂ’v >f)y1p§ %Prgz E{% Zgzﬂ%goxyfy IF gecylxx)]phenyg-4%l b?lngél é n%'tﬂTPt hylp
Pherv-’@)g(

{yiaziog, 22k oxyi-Ghrb ey Uy BB P ENarA | - 4, 6-
bis(d)4-diridthiipteriyh B Bytripdreng{2- hyllraly-8-(2-hydragi3roetyloxypropyloxy)-
rz?y1](426 ﬂ%ﬁ'&%ﬂa{a 16&@?&&193&5( HRRARE L2 doBedioR@IAMyToky-3. 5- 111 @

X
hydrmpﬁ%?%%éwg%yy_pﬁ %:l]d,r iR imetylRbepyyT,3,-iigzine, 202
hyd@xyt4-2-hydroxy- 2dh‘}ﬁ&)"WﬂPO@@PbﬁWM&bE(%@F'SSbylphenyl)J 3,5-
triazfe P @Ay YipRBNédlody) Bhebylt4; d-dipheng.1,3,5-triazine, 2-(2-hydroxy-4-
metfegneniflh BUREGI s bafatnd 2158 DRSHPRRIL LB 2y irory-

propexy Ehwlﬂi gé)}"a&'"ﬁsz in’)'g?ﬁﬁﬂhﬁ%?gf @-meiasyp hf"Wdﬁ’%’%}pr opy!
1,3, 5%ripkiph @ri3-hydraxy @-=[3-(2-ethylhexyl-1-oxy)-2 hydroxypropyloxy]phenyl}-4,6-
bis(H#-gipRirgptenydi|Bd-whawy| ) - 1, 3, 5-tri azi ne. WD 2004/ 048312
PCT/ EP2003/ 050838 -18 3. Metal deactivators, for
exanpl e, N, N -di phenyl oxal am de,
N-salicylal-N -salicyloyl hydra- zine,
N, N - bi s(salicyl oyl ) hydrazi ne,
N, N - bi s(3,5-di-t-butyl -4-hydroxyphenyl - propi onyl ) hy-
drazi ne, 3-salicyloylamno-1,2,4-triazole,
bi s(benzyl i dene) oxal yl di hydrazi de, oxanili de,
|sophthaloyl dihydrazide, sebacoyl bi sphenyl hydrazi de,

-




4. Phosphites, phosphines and phosphonites, for
exanpl e tri phenyl phosphite, diphenyl al- kyl
w@bwmgpksdtes, phenyl dial kyl phosphites, PCT/EP2003/050838
tris(nonyl phenyl) phosphite, trilauryl phosphite,
trioctadecyl phosphite, trimethyl phosphine,
tri-n-butyl phosphine, triphenyl phosphine, di- stearyl
pentaerythritol diphosphite,
tris(2,4-di-t-butyl phenyl) phosphite, diisodecyl
penta- erythritol diphosphite,
bi s(2, 4-di -t-butyl phenyl ) pentaerythritol diphosphite,
bi s(2,6-di-t- butyl-4-ngthyl phenyl)pentaerythritol
di phosphite, bisisodecyl oxypentaerythritol di-

phosphite,
bis(2,4-di -t-butyl-6-meth Ipheny :pentaqrythrltol
3. Meta éexaﬁlpg(li,Nzrdlthny xglamigg, Nesplicylal-N'-salicyloyl hydra-

zine, phiripjsispljspiny gdrezine; NiNHbis@i Sodib-bptik-4-laydraxyphenygropionyl)hy-
draz.ﬁ@Blaaltcgbyﬁrﬁ.h@hganmzble bis(EhFylidnsfoalft uidrbzideDsitayiign eny | )

lsophghaf'og/l Qﬂeﬁltﬁgﬁg %@ﬁg?@gﬁ%ﬁ%&ﬁ? %N' dlalcetplli?_foyl dihydrazide,
's ﬁ)ﬂ@{l)axaé]l d@ydgazgied\l,&lxgl a@fqﬁroplonyl dihydrazide.

4. Phos 73 if ‘gﬁis?foﬁ‘ ﬁ)g tn&h%nﬁh&%i\lte, diphenyl al-
o p*msgf( ! 'a'B’uPE‘HSQ*Bteﬁé’fSEWPH Ay BHpeR g1 BRI
trloctbdes:(/@hdwblte, trimriinyphogphinet triynHniydphebphinet tighenphloespliing, di-
stearyd péitaetythitolldighosiihite, it@{2)¥-i-tbukyfiphenyl) phosphite, diisodecyl penta-

erythﬁnﬁ;i & hcﬁ?rﬁle, tﬁgﬁ Qst tf{h!ﬁg{ﬂepﬂl) %nt ol .fﬂtg ého?ph;r)te B8 i
butyfggmeifyiahens s iiasnagiel dzp'?spfﬁﬁegh'ﬂs°?)ﬁ‘fﬂg’&ﬁ?'t%em'?f&?‘ﬁ' cul ar
phosphritef kis(2Aclet- btsylgfrmélnylnr@nmentgeqtthmolfdmhbmmtﬂ is(rospHEt es:
butylbﬁénsymp”enée@tmtm Gighashintacimtbary BEHBRd? Hph6sphikd, BakRs S 4 dl-t- 68,
butyléhé?lgl Qe&ﬂ)}% n%é(r}eggb%g%?%% ﬁe) ?-ISO(}C 1 %Qg@éﬂoﬂgﬁ‘%&yi 12H
abergglg éfzrfzjow@sp@@mﬁ:ﬂw% ARIPrRRADIDRZTERY: () |
. diber(zdld,glH1 8)2- dl@(aph@p’rdxl@g;ls(mt -i-lprtyd-@-nithytpheny @I BIPhOE DI, 3 ~
bis(2,3-dit-bU Ifg-metﬁ th | Qsphlf%, 2,5, herlgﬁr@ﬁ@Btng b), H3CCH
R S e e féy&%&%%cf%m)s
butyld. \bbiphery-k2'1d 'y)@rosr)h'@e (CH3/ 3\ C C(CH3) 3 (CH) 3C
Partlcqapbl%)e?énce is given to using the following phosphites:
tris(2,4-Di-t-butylphenyl) phosphite (Irgafos®168, Ciba Specialty Chemicals),
tris(nonylphenyl) phosphite and the phosphites selected from the group comprising the
structural formulae (@), (b), (), (d), (e), (P and (g) mentioned below:

(CHYC C(CHy)s
. o\/0
. (CHo)C —< ?—- o-F X P-o G(CH
HG—CH  P—F O o o ‘Q % (o)
o C(CHy), (CH)LC
C (CHy,

(CH,C



0 (d), P- O- CHZCH(C4AH9) CHZCH3 O (CH3)3C C(CH3)3
C(CH3 (CH3)3C OH3C OPoXo. pP~-OCH3 (e), C(CH3
wo B B3CH3 O O H3C CH3 H37C78 - O - P Xp P -PCI/EP2003/050838
C78H37 HBC O P - OCH2CH3 (g). -~p (fl, CH3 HCCH3 2
55. Hydroxvl am nes, for exanple
N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne,
N, N- di oct yl hydr oxyl am ne, N, N-di | auryl hydr oxyl am ne,
N, N-di t et radecyl hydr oxyl am ne,
N, N- di hexadecyl hydr oxyl am ne,
N, N- di oct adecyl hydr oxyl am ne, N hexadecyl - N oct ade-
cyl hydr oxyl am ne,
N- hept adecyl - N—octadecy?hydroxylanine,
N, N- di al kyl hydroxyl am ne from hydrogenated tall ow
fatty amnes. 6 _Nitrones. for exanple N benzyl
‘«%-Qhen I dmmJone N-et hyl a-nethyl nitrone, N-octyl a-
&Pty itrone, N-|auryl a-undecyl nitrone,
feeyl a-trijdecy) nitrone, N-hexadecyl a-
pentao-cyPﬂm1qm§ NN-octadecyl a- hept adecyl nitrone,
a- heptjadecyl nitrone, N octadecyl
{(ChxPemn (ﬁ% nitro e N- hept adecyl a- hept adecyl
L nitrone, 'N*bct ade a hexadecyl -nitrone, and
nitrones derived fronmN N-di al kyl hydr oxyl am nes
wwgreparedwﬁyon1 hydrogenated tallow fatty am nes. WO
D847 O@8312 PCT/ EP2003/ 050838 -20 7. Thi osynergi st s,
exarpl e dilauryl or @kstearyl thiodipropionate. 8.

gt-@r opi oni ¢ acid, for exanple the lauryl,

(CHIST e Ay nmyristyl or trldecyl esters,
nercaptS%@h2|n1dazole the zinc salt of 2-nercaptoben-
zi m dazol e, zinc dibutyldithiocarbamte, dioctadecyl
di subpEdi, de, pent@k§thritol tetrakis - ( f

- chnﬁiﬁs?Ro)gr Ronat e.
H,C —@L P'o o'P CH, (e),

C(CHy), (CHY.C
_ o, ]
o o H,C CH,
o-# X p-o- @
HgCs—O P'O O'P 0-C,Hy O —~P ~OCH,CH,

M | "

CH,
[H,C

2

5. Hydroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine,
N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine,

N,N-dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octade-
cylhydroxylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine
from hydrogenated tallow fatty amines.

6._Nitrones, for example N-benzyl a-phenyl nitrone, N-ethyl a-methyl nitrone, N-octyl o-
heptyl nitrone, N-lauryl a-undecyl nitrone, N-tetradecyl o-tridecyl nitrone, N-hexadecyl o-

pentadecyl nitrone, N-octadecyl o-heptadecyl! nitrone, N-hexadecyl a-heptadecy! nitrone,
N-octadecyl a-pentadecyl nitrone, N-heptadecyl o-heptadecyl nitrone, N-octadecyl o-
hexadecyl-nitrone, and nitrones derived from N,N-dialkylhydroxylamines prepared from
hydrogenated tallow fatty amines.



9. Polyam de stabilisers, for exanple copper salts in
conbi nation wth iodides and/or phos- phorus conpounds
wanw4med3ts of di val ent nmanganese. 10. Basic  PCT/EP2003/050838

co-stabilisers, for exanple nel am ne,

pol yvi nyl pyrrol i done, dicyandiam de, triallyl
cyanurate, urea derivatives, hydrazine derivatives,
am nes, pol yam des, pol yurethanes, al- kali netal
salts and al kaline earth netal salts of higher fatty
acids, for exanple calcium stearate, zinc stearate,
magnesi um behenat e, magnesi um stearate, sodi um
ricinoleate, potassiupgypalmtate, antinony

pyrocat echol ate or zinc pyrocatecholate. 11.

Nucl eati ng agents, for exanple inorganic substances,
such as talc, netal oxides, such as tltanlun1d|OX|de

7. Thiosynergisisyoe examplesiiaund or ditiersy Hﬁ?%%’ opie%onat es or

8. Peroxiifd lso%bé?‘n@@é, 1‘9r]C exar% & Es%err?&#y ith |o<ﬂ L)llu@ fcid "f’tfrte!?anﬁé t"ﬂle fa

steawa@?yagty'gﬁaldggh%refs tngicpriobediigpazle &hetzmai'%fﬁéﬁez@%@%%{b. q.
zimidaelepiin: dimitddithitichamate, diccatiecy! diwiptiide, neaiaenmthgiotietrakisnat e

( B-d@aec)qmeﬂc%)p@,pmage and pol yneric conpounds, for
exanpl e ionic copolyners (iononers). 12.
9. Polyamisie siabilisersrfonexamale opRetiwIts in sprabinatios with dedidepang/orfobes-

phorB XGPdudds and shksSf didalehd maSdmaesel). S. 4, 338, 244; U. S.
5,775,372, U S. 5,216,052; U.S. 252, 643; DE-A-4 316
10. Basicrostabijigersa] fone@m'emmlmpmn@reolwfme: dicpandiagridsggialyBo o
cyandrdte, Awdd defihtives) hydrazine3deriviatiyd; angiedsppohatriiles, \pplyurethanes, al-

kali nﬁa@{&)ﬂ driduikdiirdlearts fRethshIRER ﬁ@f\é”fﬁ@l a€id$) lﬂﬁ'example calcium

stearag?,I é'ﬁ§/ ftf%ﬁ%%ms&ﬂ{ léehgrhaée, mealgrﬁe% %:(e\éra{e, sodYL)m ricinoleate,
potasgurg' palmltgt[e@nvmeny RYr9sateghiolate ¢r2ing pymeatchRgtet hoxy] phenyl ) b

11. Nuclgglzu_raog age n&, or {exalmp% |%%gan{%ubstanﬁ ur:ls S et?]I% n];letarl gﬂd? such as

' tltanugn fiupzug% et raggy\esg.lrg oxide, phosphates, carbonates or sulphates of, preferab?y,
alkalimesdattly etaisngrbgniccompdunds,-sbett @slnimn-szpuyatboXylmlaeds and
their &Tt(, guc'ﬁ agh%&&)l}ﬂ!&nz&i’c By, %h@iﬂla@iay&ﬁ}ﬁﬂﬂ ldeti@ add, sodium succi-
rate & spdor Bl 0 BRG0P 5 mR)T BRSSPSR 2- one,
(ionomersy. 2 - 3- dj met hyl phenyl ) - 5,

12, Benz?)fuga{no es aH ¥1d %nr§e?fal§ Qs@ t?eg%?exa%gre, 91;3‘[95 3?99&5 UXES: for
4 338@%‘@%&%)7%3%6{ %642&%’52 Hddt£34/98; DlicAef 3188 1sDEfevel | i ng
4 3166231 BE-AA B84 829pEA-£ab8DhsI9phtReM8 58] 142 mﬁe[4f12-e@thmhoxy)

phenﬁpﬁﬁhﬁub@isénzof&s@%ﬁe @gem sutgars [hl(ﬁ_l%ii&'l &RSG)-
phen?@wenzo uran- f -one ?5 rBEs 7-8 -t-biJ {-lggf'\SQroEye[}\V%E Ike%ﬂ)beﬁzl ates

ys O
furaniZanely R47 \% g{?‘(tﬂ %GP“&&?"YB VP‘C”W"?;PGF'@X@?F%WT:")S ¥t opi on
methglplegnyl)- IMein-tqlmnylbemm‘urah-zfooe,m(hésllraethymmwahgmgphemyl)-dﬁ-
di-t-bhBBenARfard- &i@as &Heﬁx&l' ﬁe gaygdl..glg? |bag§%%ﬂgpﬁté Itr:->elr n,
@ 3'%{?1 tggghenq?)??réjg{ %‘fﬁﬁ enz%f"rtaﬂe -nmodi fi %:/at ion as defined
13. Othér@d(ﬁi’tl\/%s,fgr%kﬁ'ﬁgle MQt.&Q%(uQ&%E&%M@PWEQ&S&al 21
addltlags cfatalys&al%v ﬁe% asis %%Jts %%gcal bri gﬁte{r@ % tflallﬂg P%%hr(bt {1‘ts ]agt?’ c

static@perdy f|blaving 4opRtat i ons, such as t he knovvn a
A specifig gl“gégj .Jf.&rﬂto e re%:‘uk fnl/&gionp %'Ia%s to g‘%e@% S Loﬁ'nn i e\clentae?ghnél
T

tol tetralflsé.} fﬁl%?l"tﬁ'é'h‘ftgé‘r Iypmxthspyl) proplonate] e new crystal ?orm%a
melting peitt iR 2T 3nd 8 ciiratteristisXtrapditipttion-phtpetn.oxyghirembe Jifiererpi -

tiated clearly from other crystal forms, such as the 2. -modification as defined in U.S. Patent



onate] is characterised in the X-ray powder
diffraction pattern by the interplanar spacings [d-
wo200408331and rel ative line intensities of the POI/EPA03IQ0838
principal lines (CuK radiation: 35 kV, 60 mA,
automatic divergence slit, diffracted beam
nmonochromator receiving slit: 0.2 nm scatter slit: 1
). d-spacing [A] Relative intensity 22.7 strong 19.7
strong 14.9 nedium 13.1 nmedium 11.3 nedium 9.0
weak 8.6 nedium 7.6 weak 7.1 very strong 6.6 weak
5.94 weak 5.63 nedium 5.45 weak 5.26 nmedium 5.06
medi um 4.82 nedium 4,74 strong 4.58 nedium 4.43
very strong 4.30 weak 4.09 weak 3.93 weak 3.75
weak The unit A The new crystal nodification (g -form
_of pentaerythritol tetrakis][3-

Specificafion 68éi32€-e"¥? msllipg Po'mcrﬁ;}a?Sﬂgﬂsr?@Hii?S)tbw%‘ffxfﬁéioar from

other cnctabmadifi@tiors sdcnasitiee imowo B s-elodificatiot, heeltitorpmint: 196 derthe

&modiﬁéatia‘)r{:%tﬁn?aom@ﬁhet.n by the follow ng interplanar
spaci ngs [d-values] and relative line intensities

The new antalfdinm gf pehi@erpthiitot {efyalis] 3-(3rbedi-tanlblityleeiydroxypherydpropi-

onate] isth@R@EAsEDin [ X-RP bakdet Qiffrdati@ Sk tbin by 2e iftefllan@3PacingO[d?

values] a‘?‘l& &% line intensities of the following principal lines (CuK radiation: 35 kv, 60

mA, automatic divergence slit, diffracted beam monochromator receiving slit: 0.2 mm,

scatter slit: 1°):

d-spacing [A] Relative intensity

22.7 strong
19.7 strong

149 medium
13.1 medium
11.3 medium
9.0 weak
8.6 medium
7.6 weak
7.1 very strong
6.6 weak
5.94 weak
5.63 medium
5.45 weak
5.26 medium
5.06 medium
482 medium
4.74 strong
4,58 medium
443 very strong
4,30 weak
4,09 weak
3.93 weak
3.75 weak

The unit A The new crystal modification (u. -form) of pentaerythritol tetrakis[3-
(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate] is characterised more precisely in the X-ray
powder diffraction pattern by the following interplanar spacings [d-values] and relative line
intensities including the principal lines and weaker lines:

d-spacing [A] Relative intensity

22.7 strong
19.7 strong



WD 2004/ 048312 PCT/ EP2003/ 050838 -22 14.9 medi um

13.1 nmedium 12.4 very weak 11.3 nedium 10.9 very
woe@k/04819 very weak 9.0 weak 8.6 nedium 7.BCTER003/050838

7.1 very strong 6.6 weak 6.3 very weak 5.94 weak

5.81 very weak 5.63 nmedium 5.45 weak 5.35 very weak

5.26 nmedium 5.06 nmedium 4.93 weak 4.82 nedium 4.74

strong 4.58 nmedium 4.52 weak 4.43 very strong 4.30

weak 4.13 very weak 4.09 weak 3.93 weak 3.75 weak

3.59 very weak 3.42 very weak 3.33 very weak

-22-

14.9 medium
13.1 medium
12.4 very weak
11.3 medium
10.9 very weak
99 very weak
9.0 weak

8.6 medium
7.6 weak

7.1 very strong
6.6 weak

6.3 very weak
5.94 weak

5.81 very weak
5.63 medium
5.45 weak
5.35 very weak
5.26 medium
5.06 medium
4.93 weak
4.82 medium
4.74 strong
4.58 medium
4.52 weak
443 very strong
4.30 weak
4.13 very weak
4.09 weak

3.93 weak

3.75 weak

3.59 very weak
3.42 very weak
3.33 very weak
3.25 very weak
3.16 very weak
3.06 very weak

The new crystal form, particularly the novel crystal modification ( p-form) of pentaerythritol
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate], is a preferred crystal form of this
compound that is advantageous as compared with other crystal forms. For example, the use
of the crystal modification (u -form) of pentaerythritol tetrakis[3-
(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate] as seed crystals, in combination with the
partial ester of polyoxyethylene sorbitan, particularly polyoxyethylene-(20 or 5)-sorbitan



3.25 very weak 3.16 very weak 3.06 very weak The new
crystal form particularly the novel crystal
worpaisPissat i on ( -form of pentaerythritol PCT/EP2003/050838
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propion
ate], is a preferred crystal formof this conpound
that is advantageous as conpared with other crystal
forms. For exanple, the use of the crystal
nodi fication ( -form of pentaerythritol tetrakis[3
(3,5-di-tert-butyl -4-hydroxyphenyl)-propi onate] as
seed crystals, in conbination with the partial ester
of pol yoxyethyl ene sorbjstan, particularly
pol yoxyet hyl ene- (20 or 5)-sorbitan WD 2004/ 048312
PCT/ EP2003/ 050838 -23 nonool eate, in the process for
preparing the solid particles defjned above, is
monoolgate, i g Proresyfor pgnaling dgealiskparticles defined aboyve, & particllalyy ang
advantageays| ae it @ssoney 3 tapidland edmmlete pystadisaton pidvesspr esent
invention also relates to the aqueous di sFersii?q
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form has a characteristic X-ray diffraction pattern, which can be differentiated clearly from
other crystal forms, such as the a. -modification, which is obtainable from the solvent



The new crystal formis particularly suitable in a
process for preparing a batch conprising crystalline
WEetaess3yl hrit ol PCT/EP2003/050838

tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propi on
ate]. Ac- cording to this process an aqueous
honogeneous di spersion conprising pentaerythritol
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl) - propi on
ate] is prepared, polyoxyethylene- (20 or 5)-sorbitan
nonool eate is added and the dispersion is seeded with
crystals of the crystal nodification ( -form in
optional adm xture wi thy,other crystal forns. Another
speci fic enbodi nent of the present invention relates
to a new crystal formof NN -
hexane-1, 6-diyl -bi s[3-(3,5-di-tert-butyl -4-hydroxyphen

toluene by liousi RRFATHMEENAAS- The new crystal form has a

Such kng\mﬁl P%‘t‘fés? lrnletﬂ)b gx %%:t%iﬂ%lg @y}tﬁlg Qicthé (9 mBé\‘hEaGS%f I\Y\N‘ ch can be

orns, such
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follows:sol vent WD 2004/ 048312 PCT/ EP2003/ 050838 -24 t oI uene
roce nown . process net
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hydroxypbénytppepjonai®ig)] & added as seed material. The solution is cooled to 77°C and
kept at MdishempEpatan or l6o Grinlitas| THeisllion(iSthbr ebiotet @6 20°0@hy kepéathilyisir ox
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The cryﬁl{lIYr?btdﬂigA;g)ﬁ goc-forné) of N,N'-hexane-1, 6-d1 -bIS[3 (3,5~ dl-tert-butyl-4-

oSBT P&E?%ﬁ%{ﬁ?@ﬁ%&ff st e ey B ilfeciony
pattern bl ¢hedellowing dnterplanar spiciags ideyalpestangrelativedipg intensities ingluding
mepmkgamaﬁahwn@méﬂnmﬁo m nutes. The solution is then
% Ied A@ ? F Ikept at this tenperature for
SPHEY B ANHIIEEYY The crystalline suspension is
filtd6@d and WesWEY three times with 3120 m tol uene.
The WBiBte cryyeMeakare dried for 24 h in the vacuum at
40 mdd7. Thewerystal nodification ((x-form of
N, N -1Réxane- | v8Y #f90- bi s[ 3- (3, 5-di-tert-butyl - 4-
hydréﬁiphenylﬂF@Eanan1de)] is characterised nore
preci&kly in MdUR ray powder diffraction pattern by
the 701 | owi ng Me4l&Y pl anar spaci ngs [d-val ues] and
rel at6%e |ineMedlUBhsities including the principal
li ne$&nd weak®dilM nes: d-spacing [A] Rel ative
intefdty 16Y8%edium 13.8 very weak 12.7 weak
10.5 gvg%ry st ré‘??q:”"s. 5 medi um

wea
5.60 medium
5.25 strong
4.99 strong
4.71 strong
4.60 strong
4.37 strong
4.23 medium
4.03 weak

3.85 weak



8.0 nedium 7.5 nedium 6.9 nmedium 6.8 nmedium 6.3

weak 6.1 nmedium 5.83 weak 5.60 nedium 5.25 strong
wa2@9/0s31Dng 4. 71 strong 4.60 strong 4. 37 SPCDRBER003/050838

4.23 nmedium 4.03 weak 3.85 weak WD 2004/ 048312

PCT/ EP2003/ 050838 -25 3.75 very weak 3.63 very weak

3.54 weak 3.49 nedium 3.38 very weak 3.29 weak

3.25 weak 3.18 very weak 3.13 very weak 3.04 weak

The new crystal form of

N, N - hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydrox

yphenyl - propionam de)] is characterised in the X-ray

powder diffraction pattern by the interplanar

spaci ngs [d-values] and relative line intensities of

the followi ng principal lines (CQull ra- diation: 35

kV, nA aug, %gg L4 C divergence slit, diffracted beam

m)nog gomator %wng slit: 0.2 nm scatter slit: 1
) : 3§9a0|ng Léf el ative intensity 7.3 nedium

3.49 medium
3.38 very weak
3.29 weak

3.25 weak
3.18 very weak
3.13 very weak
3.04 weak

The new crystal form of N,N'-hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl-
propionamide)] is characterised in the X-ray powder diffraction pattern by the interplanar
spacings [d-values] and relative line intensities of the following principal lines (CuK ra-
diation: 35 kV, 60 mA, automatic divergence slit, diffracted beam monochromator receiving
slit: 0.2 mm, scatter slit: 1°):

d-spacing [A] Relative intensity
7.3 medium
513 strong
4.88 medium
3.92 weak

The new crystal form of N,N'-hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl-
propionamide)] is characterised more precisely in the X-ray powder diffraction pattern by the
following interplanar spacings [d-values] and relative line intensities including the principal
lines and weaker lines:

d-spacing [A] Relative intensity

11.1 weak

10.3 medium

7.9 medium

7.3 medium

5.13 strong

5.06 strong

4.88 medium

3.92 weak

The new crystal modification (3 -form) of N,N'-hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-
hydroxyphenylpropionamide)] is characterised more precisely in the X-ray powder diffraction
pattern by the following interplanar spacings [d-values] and relative line intensities including
the principal lines and weaker lines:



5.13 strong 4.88 nedium 3.92 weak The new crystal
form of

wWORMN4k83xBENe- | |, 6-di yl - bi s[ 3- (3, 5-di -tert-butyl PAF/RPINDHHS50838
yphenyl - propi onam de)] is characterised nore
precisely in the X-ray powder diffraction pattern by
the follow ng interplanar spacings [d-val ues] and
relative line intensities including the principal
I ines and weaker lines: d-spacing [A] Relative
intensity 11.1 weak 10.3 nmedium 7.9 nedium 7.3
medium 5.13 strong 5.06 strong 4.88 nedium 3.92
weak The new crystal nogification (R -form of
N, N - hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl -
hydr oxyphenyl propi onam de)] is characterised nore
Pl eCi: in owder diffraction pattern by
GL%Q '?ﬂed% ngh%]%wé('r% aﬂgr spaci ngs [d-val ues] and
rel atpde | neV?rhW%l ties including the principal
li ned38nd weakY Weak es: WO 2004/ 048312
PCT/ EP2003/ 0588893 26 d-spacing [A] Rel ative
|nteﬁ§1 ty 16W8a'i/ery weak 13.6 very weak 12.7 very
vveak 08171 we®dUM 5 nedium 10.3 medium 9.1 very
weak 108. 5 wea®*8M) ppdium 7.9 nmedium 7.5 medi um
7.3 Igésdl um  Vverywea

weak
8.0 medium
7.9 medium
7.5 medium
7.3 medium
7.1 medium
6.8 weak
6.4 weak
6.2 medium
6.1 medium
5.94 weak
5.83 very weak
5.58 medium
5.24 medium
513 strong
5.06 strong
4,98 medium
4.88 medium
4.71 medium
4.59 strong
4.54 strong
4.38 strong
4,24 medium
413 medium
3.92 weak
3.85 weak
3.70 very weak
3.53 weak
3.38 very weak
3.29 very weak
3.05 very weak

The new crystal form, particularly the novel crystal modification ( -form) of N,N'-hex-
ane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenylpropionamide)], is a preferred crystal
form of this compound that is advantageous as compared with other crystal forms. For ex-
ample, the use of the crystal modification ( B-form) of N,N'-hexane-1,6-diyl-bis[3-(3,5-di-
tert-butyl-4-hydroxyphenylpropionamide)] as seed crystals, in combination with the partial



7.1 medium 6.8 weak 6.4 weak 6.2 nmedium 6.1 nedium
5.94 weak 5.83 very weak 5.58 nedium 5.24 nedi um

WG203/0831Dng 5. 06 strong 4.98 nedium 4. 88 neCi/EP2003/050838
4.71 medium 4.59 strong 4.54 strong 4.38 strong
4.24 medium 4.13 nmedium 3.92 weak 3.85 weak 3.70
very weak 3.53 weak 3.38 very weak 3.29 very weak
3.05 very weak The new crystal form particularly the
novel crystal nodification (13 -form of N, N -hex-
ane-1,6-diyl-bis[3-(3,5-di-tert-butyl -4-hydroxyphenylp
ropionamde)], is a preferred crystal formof this
conpound that is advanbageous as conpared wi th other
crystal forms. For ex- anple, the use of the crystal
nodi fication ( R—forrr) of

N, N - hexane- - bi s[ 3- (3,
ester of pelyopyqsieyp S%b'm\d%';vwb%m}xowweaﬁ T2 o Sy portlfan mogey
oleate, it the ptaakss foripreperngithevmtid pantichds difineth @bqyaris pasticulady advanta-
geous, agﬁgéﬁr%'@% id aRGdd Tt B3 ANRRARBADrocesd.” ester of

pol yoxyet hyl ene sorbitan, particularly
The pressofl ig\@Rijet divprelates-to 2@ aape03§ disgersipntcamprigingdbe gavecystal i n
form, in pA@CdrAESEtal ModifdaBRRC BRI} BN, BlohdxahepiRs-tilIdistS(3tbedii ned
tert-bu AR GroxypRe by advant a-

A further embodiment of the invention relates to the aqueous dispersion comprising the new
crystal form, in particular the crystal modification (3 -form) of N,N'-hexane-1,6-diyl-bis[3-
(3,5-di-tert-butyl-4-hydroxyphenylpropionamide)] in admixture with other crystal forms.

The present invention also relates to a process for preparing the crystal form, particularly the
crystal modification (B -form) of N,N'-hexane-1 ,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxy-
phenylpropionamide)] as defined above, which is characterised in that a homogeneous
aqueous or alcoholic aqueous dispersion is prepared comprising N,N'-hexane-1,6-diyl-bis[3-
(3,5-di-tert-butyl-4-hydroxyphenylpropionamide)] and optionally a lower alcohol selected
from the group consisting of ethanol, isopropanol and 2-butanol and crystals are formed by
the addition at temperatures above 75°C of polyoxyethylene-(20 or 5)-sorbitan monooleate
and seed crystals.

The process comprises the process step of heating a melt or a suspension of N,N'-
hexane-1,6-diyl-bis[ 3-(3,5-di-tert-butyl-4-hydroxyphenylpropionamide)] (3 -form) in water
or an aqueous alcoholic solution comprising a lower alcohol selected from the group
consisting of ethanol, isopropanol and 2-butanol at a temperature above 75°C to the boiling
point of the dispersion, preferably in the range from 75°C- 90°C. The dispersion is mixed
thoroughly by vigorous stirring. The formation of the crystal form is accelerated by
inoculating the aqueous ethanolic solution with crystals of the §-modification obtained
from a previous batch.

The new crystal form is particularly suitable in a process for preparing a batch comprising
crystalline N,N'-hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenylpropionamide)]. Ac-
cording to this process, an aqueous homogeneous dispersion comprising N,N'-hexane-1,6-
diyl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenylpropionamide)] ( B-form) is prepared, polyoxy-
ethylene-(20 or 5)-sorbitan monooleate is added and the dispersion is seeded with crystals of
the crystal modification (3 -form) in optional admixture with other crystal forms.

A further embodiment of the invention relates to the further processing of the aqueous dis-
persion defined above comprising the crystal modifications of pentaerythritol tetrakis[3-
(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate] (. -form) and/or N,N'-hexane-1,6-diyl-bis[3-



geous, as it assures a rapid and conplete
crystallisation process. The present invention also
WO 200a0es3121 0 t he aqueous di spersi on conpri si ng PEEEPI¥NB/050838

crystal form in particular the crystal nodification

( (3-form of N, N -hexane-I,6-diyl-bis[3-(3,5-di-

tert-butyl -4-hyd roxyp henyl propiona mide)]. A

further enbodi ment of the invention relates to the

aqueous di spersion conprising the new crystal form

in particular the crystal nodification ((3 -form of

N, N - hexane-1|, 6-di yl - bi s[ 3-

(3,5-di-tert-butyl - 4- hygroxyphenyl propi onam de)] in

adm xture wth other crystal forns. The present

invention also relates to a process for preparing the
(3,5—di-tgrirt{%gsjttylgﬁlr-lixp;d(r){wmphegﬁ F oS Frorm). Fhitesarsior e b L&), O
suitable Kgr Mabilisingaom@anic, reatetialy bspdialy Rolyrers,-spicifically stydsne (£p) RRYy dr ox
mers, suth ad\iuBRtyteRE, BE QaFBhERe-butasierdglyene)lipa impact pullsteéne) s
graft co&{W%%f .%Fr%r?eeoq go&batgxﬁéne? l\}ih%gpn%g Hrﬁtrile%%%%”é—s ene)

al’cohol 1°c _aqueous di speérsion i s repared conptising
and SBSQWeonaéiﬁpémgﬁty@n@i /y]o_tl]ﬂ' grplqulmento the invention relates to
polymen(c®mpogiions embprisiag y| - 4- hydr oxyphenyl pr opi onam de)] and

eptional ly a | ower alcohol selected fromthe group
e FaiEpigErat Anes bV AN g OSERRP and
C Ipgetnerythrital tetrakis 3@ §-dbiert-hubé-4-Audippiphenybrerapienpfel (it-ur es
ah@ ardyér NN -iexhiyeorss-aiyIi BEES-diddt-nutyl hydokyphesh
N : ~JQL.ocess conpri ses
t g&gérng@g?; (@tqggﬁ%?&ﬁgg%{rﬁﬁ g gher?g tt“%%' a suspensi on of
B9 Te-polymer material to be stabilised against oxidative, thermal or light-induced
h%grgga-ﬁgmﬁ- di yl - bi s[3-(3,5-di-tert-butyl -4-hydroxyphen
yl pfropionam de)] ((3 -form in water or an aqueous
The inc%bgr%%l ihts t?‘?‘egdog}rﬂepnma@%fpé’ah Bk Qz?ric—gj u?,‘@ﬁ*rexg'l\pﬁtgl'ﬁ?lmiﬁ ffct ed
omthe ifgr u consi sting O 6‘1% an,%] , | sag oaa l? and
the compoyianane I desired), fusthesaddiivs? B 25106RAaceMER ngwh AEMSEE ITPhg
incorporatipmintodthe pdigmetic spéariglinaay, take plateprish kojoridaring the shapige f r om
operatiohrby MiyingTthe cahhsusiBbSioQRe polynier XA or WtRGLR sigiddtiedty
evapora}/irlargt%r thu%lvéﬁtl Irngh NGse <;F Iglgsté grg%ésg %ﬁ%fso Bgﬁa&ﬁs&ﬂsﬂtﬁ&?r m
s dccelerat & .eby ~1nocul at’i ng e a,ﬂueous et hano (# c
The invengipr theesfpraefates iy Rpaticulprto GempasiionssWherED fheiepprginn B8ined ned
above ifin@npogatel ietol andr deemidally lifkesl withanalagtomat/ pblgman. | s
particularly suitable in a process for preparing a
The aqueails@ibpersiopEdnsilst e aduey #ii thé form @f a master batch, which contains the

individud} gfﬁlaﬁéﬁr?sgb%}ﬁﬂéeg%bsl}egﬁ 3 Qn%&r@r‘a&é%r, gJi'r E)Lah‘{pgé' ffoﬁibg's Ydr Zofétgg g?' "o
Weight,ig a\é& ﬁbﬁﬁ@’&i&h@:’;%%‘f %epsgﬁbgiFegh C o%pr i sing P ,

N, N - hexane-1, 6- . .
The dispgrsian dsfined-sbeve can by ingagprateg into polymersdy &hs fRleuing et onam
ide)] ( (3-form is prepared, polyoxy- ethylene-(20 or
* Ayemydsiapior dispainidendataiticesorgayien aAY™ERe di spersion is
seeded with crystals of the crystal nodification ((3
» Asayirynix duripg thieonizing imdfradditional cainpeneptsioepolymey snibxures; or ms.
A further enbodi ment of the invention relates to the
» Byuitelteaddiionabs pracpsirfg dpha@ratas){ego edrudersintepal mixemetdsf | ned
above conprising the crystal nodifications of
o peomEsybhhdlt ol tetraki s[ 3-
(3,5-di-tert-butyl -4-hydroxyphenyl ) - propi onat e] $
Thereforeg g\erp]es%m ireptiona relqkes e pr’osesafowh_e BFE‘QF'S“‘WBf the poly-
mer corBpd3nibn 48 3chZoMpise SR2NHBAGOSBE the @@ymer material to be stabilised
(3,5-di-tert-butyl -4-hydroxyphenyl propi onam de)] ((3
-form. That dispersion is particularly



suitable for stabilising organic material, especially
pol yners, specifically styrene (co) poly- ners, such

W@s300p0s8ss1 yr ene, ABS (acrylonitril e-butadi ene- BCERW03/050838

I PS (i npact polystyrene, graft copolynmer of styrene
on pol ybut adi ene), MBS
(methacrylonitril e-butadi ene-styrene) and SBS
(styrene-but adi ene-styrene). Another enbodi ment of the
invention relates to polymer conpositions conprising
a') The aqueous di spersion defined above conpri sing
the crystal nodifications of pentaerythritol
tetrakis[3-(3,5-di-terixhutyl-4-hydroxyphenyl)-propion
ate] ( - form and/or
N, N - hexane-1, 6-diyl -bi s[3-(3,5-di-tert-butyl -4-hydrox
. _yphenyl - pr.opi onani de) 3 -for and, optionally
against py]lqtie: thesiaiof |'%-§tdu‘ffd)ﬂle€r'§\éaﬂsw'w5?'e°ﬂfa gelan apied .
above. st abi | i sed agai nst oxidative, thermal or |ight-induced
degradation. The incorporation into the polyner
The polyra¢rebinpbsitiooadan be employdddal vapiots fofmprane panesied to Piye varigusng
products,Tor kiRplE FRASHilink, 3Bred Mbes, irho doftfbourlds bi gi6rlespsl@b t i ves
oinders i ERERIREERS Al besshpipra g rg e pp B R 07
inventiofgyr j ng t he shaping operation or by applying the
conposition to the polyner, with or without subsequent
Examplevapor ati on of the solvent. In the case of elastoners,
tpese can al so be stabilised as lattices. The
fhvention therefore relates in particular to
1.1 StakcRFIIOSdelirens, wherein the di spersion defined above is
incorporated into and/or chemically linked with an
The@ragess fvhe/ prepgrafioneef solitkpartislgsis 6ardedius ey Slideuble asketieats be
tor, aklgkdiwith tah EkakOihtermil serrefaa tirét fdrabehelt andiachermometei. ns
. l: n . | . .
el UL A o 0
anclqePijfer and conpested e the othorsgagtor dyougih? akss e, Both s, the
pregaratibn bf the chelt Fekthe solig) partitlesnare edriiesqut wistgynitregeniae
modphR&er porated into polymers by the foll ow ng nethods:
As enul sion or dispersion (e.g. to lattices or
Water§20% by weighty sedsgn the melt), thersyriagiapt BUFENRS apda batrikefng i n
seedErystliChird nixBdiin tRO3TedTRN busd Idated @b thegemparatdrel biferming By
soliéjgd'r@cgs. T Hele Hadfut Pﬁ% 5306 £ S0 h ARARE Rhiperalife - r

.extruder, .n al mxer, etgc.); a sol.utiaon
maipaied LGNSR B, T SRRSO Airmed £ ieP aiies iaP 20, ¢
tionglr3® min.cdtersthe flesingt After pratipgioi0f e granuipearg)iiered off@npd
wasR@IiGsaterOThe patticlediare Subbpdquérttly driedia tikomédunlg Wi t hin t he

polymer material to be stabil|ised WO 2004/ 048312

1.2 Thes@nfiEdprogiuspplied andgolidpartisies arp Rbtaiged Ryaaddipg ameltiof or
900 g IGOANOX d 0982xd 1@y watart 4t 95°C; taicka coneainsst. 50 TWEENSS00(0.5%)
and®f d IREANORREVE7.874) Seel O MAE FThE RATERILT &A% hds T C.

enpl oyed in various forns and processed to give

1.3 Thestandard procedupdisiaiptied dndra naixtarepif IRCABIOX 101 @with RGAFOS T68rises,

obthiAREA sollPHitel aa,e.nge FHRR B 7 PROANDR $0103Nd 863 %bi nders

|RG?\§({>§ 18%8(% g&g Eﬁ%ﬁé@u fsp lﬁggr?a:q?g&{% %ha%g AP EchkaRR 70 §WPa0)

S e
IRGANOX B215 seed crystals and 4.5 g TWEEN 80 (0.5%).

Exampl

1.4 The standard procedure is applied and IRGANOX 1010 is obtained in solid particles by
adding 900 g of the melt to an aqueous phase that contains 70 g (7.8%) IRGANOX 1010
seed crystals and 2.0 g TWEEN 80.



invention: Exanples Exanple 1 1.1 Standard Procedure
The process for the preparation of solid particles is
w@arnoesdiout in a 3 | double jacket reac- tor,PEIEPIPF083S
with an Ekato Interm g stirrer, an inlet for the nelt
and a thernmoneter. The nelt is prepared in an
additional 1 I double jacket reactor, which is
equi pped with an anchor stirrer and connected with
the other reactor through a glass pipe. Both steps,
the preparation of the nelt and the solid particles,
are carried out under a nitrogen at- nosphere. Water
(200% by wei ght, basedsgn the nelt), the surfactant
TWEEN 80 and a batch of seed crystals are nmixed in
the 3 1 reactor and heated to the tenperature of
rmng the solid particles. q@melt s added at
15Theﬁraﬂ<&r%wr°sedereﬂsaps'@d ag?' pplic RertEirer £ nﬂéfyate pra grg obtained
by adding t aieh eti308tg IRGANQX V@I to e mduraliF49. g Water and 6p o athom
at 9@t Wﬁ’@h t&\taﬁr{?QG @fwm\esi) (63%%) amd BgliRcANDRNB1 0 BDo%s)issed

crysél is o?¥ ?yqoﬁ rP'?ThéAta%sgrat% Qe Hégne?]tq iofc.the granul es

are water. The particles
1.6 The@faﬁdai&b\‘éé&m@rﬂ dpplicdrané eblid rpaﬂuhés of 8eU prarysthl farmldre obsthiaediar d

by q@ﬁﬂggg‘}ért%f i6d r@ﬁ@m@@ gmoﬁm.*téresaaag( ﬁ%ﬁ& adi 80 bt ai ned
2 prgpanatat 89Co s'bich gantads ‘é&wwgﬁ%ﬁ? gp ﬁfﬁ‘gé& 33
(5.084) deed @rygtals mm(crnms:rro 7T f@%mr@@é@re otthe malt is 146%e
erat ur 3 _The standard
1.7 The sBRBE AP Sappiieat s PORRAT e SR RO
by agiding a PRIGAFIGY qIIRGANGX 19k ta e ﬁ@é“"ﬁ 9f 6301 9 watpyapd @ Pes by
2-baaksbl P osC, Mblch carftaidi’s g TWRBABINK. 1566) Gndihi8l g FEANDX mhmAFos
1 t hat
kB0l TR B e sem Bl L
1.8 Thedtabdayd iMEBNeS(hpbﬁbd&%i solil.pértiflasof $tiea ficfamndarpoldaisetibye | s

addfd F%'rhé&d;f RBEADK0db A 806 g Rerdtd8 e, WRick Bdritdhs 0.9 g

ueous
by %ien%@@ﬁﬂh@@%f?% 6 59 %ol b B,
mel65t180°€. and 2. 0 g TWEEN 80. WD 2004/ 048312
Examp |PET/ EP2003/ 050838 -30 1.5 The standard procedure is
applled and solid particles of the g-crystal formare

917 g Waldr 23 GBWEENISD axd@ibagh af 808Y See@irystHKI50 HRERIANOXADD0 dr0 a

mixed |ma §t1 Heggor% d éaQe 6% ghcﬁuts RF&bx 180 @_-ra i ch
& g kl §o%§§:q gg/ﬁ' %% X by

insphercs| R a0 dpg ugrEnorpIes ter e P or

an additienajjeua ifieraoding thrwomgempérgure A rystals@reTfiifered ot aethr d

washedWitPGRE The b staPab bbseqassllyféd # tRaatiwel.es of the
-crystal formare obtained by adding a nelt of 300 g
| RGANOX 1010 to a m xture of 600 g water and 60 g
2-propanol at 90C, which contains 1.5 g TWEEN 80
(0.5% and 15 g | RGANOX 1010



(5.0% seed crystals of the p-crystal form The
tenperature of the nelt is 140C. 1.7 The standard
w@e@amesine i s applied and solid particles of tPEI/EP2003/050838
-crystal formare obtained by adding a nelt of 300 g
| RGANOX 1010 to a m xture of 600 g water and 60 g
2-but anol at 90C, which contains 0.5 g TWEEN 80
(0.16(Yo) and 3.8 g | RGANOX 1010 (1.3% seed crystals
of the g-crystal form The tenperature of the nelt is
140C. 1.8 The standard procedure is applied and solid
particles of the O-formare obtained by adding a nelt
of 900 g | RGANOX 1098 t39_.1800 g water at 95C, which
contains 0.9 g TWEEN 80 (0.10/6) and 70 g | RGANOX
1098 (7.8% seed crystals. The tenperature of the
melt is 180C. Exanple 2 917 g Water, 3 g TWEEN 80 and
a batch of 80 g seed crystals (50 .) of I RGANOX 1010
are mxedina 31 reactor and heated up to 90C. 200
g anor phous | RGANOX 1010, preferably in spherical
1. A pragessier RigRaringiwlidipartiges camerisingdn esenfiglly sevefalling Fommeacati r r ed
poundlof #@6orAlE: 190 rpm for an additional hour. After
cooling to roomtenperature the crystals are filtered
off and wempied with water. The crystals are
subsequent |y i n t heQvacuum WO 2004/ 048312
PCT/ EP20Qy%3 Gk ing: 1. A(process for
preparing soN ti'tds conprising in essentially
crystallin orma com pound of the formula: R O HO
C 21 Y (13, wherein one of R, and R2 independently
of one another represents hydrogen or C, -C al kyl and
V&t her one represents C3 C al kyl; x represents zero
dridiof R Ghd RGREBbeiendly 8F WRBArdkhef FeBeARMYHBgdNBrEeC,afAiGnd Y
represents eegcﬁ%%; or groups of the parti al
forqulag Rt R{CM2)y H T (CXH2X) OH (A), R2 Rif
epresenB bér6lEhedt Hond)or @ Glthe@HronBine to Ritee; and

Y represents C-C,,alkoxy; or groups of the partial formulae

R,
il
—N—(CH)N—H(CH,) OH (A),
R,
R,
0
——O—[—(CH,_)E-O—]EIL(CXHZ() OH (B).
R,
or
R,
0
—o—(CHZ)-c—{—(CHZ)—oJJ——(cxHZX) oH 1 (©
R,

wherein



or R' O_r -O(CH)-Ct-(CH2)-O(CXH2) OH 13 (O),
R2' wherein WD 2004/ 048312 PCT/ EP2003/ 050838 -32 one

wo@RooRs83and R2' i ndependently of one anot her rBQI/EB®NY/E50838

hydrogen or C,-C4al kyl and the other one represents
C3 C4al kyl; x represents zero (direct bond) or a
nunmeral fromone to three; vy represents a nunera
fromtwo to ten: and z represents a numeral fromtwo
to six, characterised in that a honbgeneous aqueous

di spersiaon is prepared, which conprises the conpound
(I') or a mxture thereof, wherein R®" R2, R', Ra, Y,

X, y and z are as de- fjpned above, crystals are forned
by the addition of a fatty acid partial ester of poly-
oxyet hyl ene sorbitan and seed crystals and the

crystals obtained are separated fromthe dis i on.
e ofR, g Re Sdepandently pf gngap 2polbsr rmf%fe%@dﬁ@e? Re &cc,‘g?q'f@a"d
maomemnesepwm¢3sﬁaﬂg'l,l n essentially crystalline form
the conp haracterised in that a honopgeneous

’éﬁﬂ@ﬁ*ﬂ%“ Z%fP Z‘S’é °8W or @ nurgeralitomuope t?/\m "Ch conprises the

f&p@géuaqn(jh)erapﬁonawmasttmsnd hereof, wherein R, R2,
R ", ,x,yandzareasdeflnedlnclalml

z:nemsieats& nameraffmrmmtbylx,t he addltl on of a fatty acid

parti al este ene sorbitan and seed
cHgeiad o Fahae e Byl P lpaR Piepared SR FaPEEe  om
the hemphiugg d) riagnixtaredhdrenftwhereinpl, dhdb'shed Yitxoy an e assler d
fird@bbdve) @ystaBlarormad bAthRIAIE6S of adae  adidipgrtialestet afipoty,

ﬁ%ﬁ}l ?r%tsgfbhéféi’\d s%ledt%ls QE&/ fhe ?tal?{ilﬁalt\éy J?@Q}pg)r)fte& 6m the

atty acid partial ester o
dissrsieBxy et hyl ene sorbitan sel ected fromthe group
2. A prﬁmebtdf fugtherqirodessing theyselidyydritriee canaprising nressentially crystalline

0 or 4 ;
om 8 SRS A PREE5e oL B A RS A 5,
prepéred) @8ich aodpises tpel:qrqod;aedl (\)ydramext(r thﬂreof,Q\)hemfR),l . R'2RY,
st t 2
Y, x, g?ncg{)?rg ?s: erﬁﬁﬁ 8'8' afilgs é?ﬂg forn%oé yy e eéJl Yonof & fa{ty QCI&) r
partifl @ktymﬁ pelydwétayt&re (s@Bitansand leeet] alystals arel thatrgstalslobtaingoragc eSS
R d
separ@?%ir[ognl tEg glfp%rS?OB ran%”ﬁx?tger &r%crgs%%% Hcé{esohd par%lc € 1Iornt‘|s
3. A plggesya%xé/ 9}5@% i nl, ( 3:? a9t5 ?c) in P'gsttﬁsrhrmnﬁéa tgfq ledg‘ron A

CESS atcor preparin
of a fpay adictpagtinl esmnpfrpowomgthylenemm seldcleg froaythe gralp consistingr m

of po%o%%%%HQ gortgi!a% p&&o@etﬂ}l&ewo%r kﬁs%rbq‘t% mo%ﬁfrzﬁie,rbolyoxy-
ethylene-(20)-sorbitan monopalmitate or monostearate, polyoxyethylene-(4 or 20)-sorbi-
tan monostearate or tristearate, polyoxyethylene-(20 or 5)-sorbitan monooleate and

polyoxyethylene-(20)-sorbitan trioleate.

4. A process according to claim 3, characterised in that the crystals are formed by the addi-

tion of polyoxyethylene-(20 or 5)-sorbitan monooleate.

5. A process according to claim 1 for preparing solid particles comprising in essentially

crystalline form a compound (I) or a mixture thereof, wherein

one of R, and R, independently of one another represents hydrogen or tert-butyl and
the other one represents tert-butyl;

X represents two; and



=)}

N

[

one of Rl and R2 independently of one another
represents hydrogen or tert-butyl and the other one

WO epresBnt s tert-butyl; x represents two; and REI/EP2003/050838

2004/ 048312 PCT/ EP2003/ 050838 -33 Y represents C8

C , al koxy; or groups of the partial fornulae (A), (B)
or (©Q, wherein one of R' and R21 independently of
one anot her represents hydrogen or tert-butyl and the
ot her one represents tert-butyl; Xx represents two; y
represents six; and z represents three, characterised
in that the crystals are forned by the addition of

pol yoxyet hyl ene- (20 arz3zb)-sorbitan nonool eate. 6. A
process according to claim2, characterised in that
the crystals obtained are sepa- rated fron1the

di spersion and convert ranu Conpr essed
VARPTRRENE S CaANGKY: T HGURS °§gﬁp°aﬁ %‘dmm ) ?ﬁ< ur e

ther gnfehn essentially crystalline fornlobtalnable by
the process according to claim2. 8. An aqueous

di s peresof B abRypndepemignigy)of bne @egentepralents hgdrgganar| i ne

for MR- WQO&Qon‘arre;ﬁesmtﬂerbﬂ hereof, wherein R,
R2, Y, X, y and z are as deflned in claiml;
)br)epnésef\att\w yaeprekerptaslx, japdl z @9tee&nt56hrepol yoxyet hyl ene

ety et ety 1o Ent pefRate Rl nteddbidy

(@8 echtsorhltanymonppleateal | i ne forn1pentaerythr|tol

. A ﬁ&é@&‘dc@&r%é & iz @iﬁfa&e}%@& M'thd@tl’lé)(:@%t@% ¥btained are sepa-
enyl) -proplonate] ueous di spersion

@@éBP@ﬂhgmﬂBW@PaP%?IW%BHﬁ?Q@P €gas component a) in

essen- tially crystalline form

Germprestrshasticies FonpritingA copiPopngl @3” 8 mifture fiereohineEntEbh y dr ox

SHRBARY form PbQMEBIE BYTihd @)dcess ddcordivg@é Waitnad. f or m of

pent aerythritol

. Aredquadus gfs@erdod, dmgliisinger t - but yl - 4- hydr oxy-

phenyl) - propi onate] characterised in the X-ray powder

i fnfegéﬁﬁaill Hyﬁﬁﬁnﬁ ?Jrﬁ‘\ at}‘)én{paﬁnd (Yor b RixAIr&fhRfeo RAELIABS R,
intensities of the

foFWgMAn@yﬁpﬁﬁémﬁéaﬁkfgﬁé%m1g spacing [A] Rel ative

3 labi pargal-edterSdf hOIREkyethylent sebltaend\O 2004/ 048312
CT/ EP2003/ 050838
c) Water.

. An aqueous dispersion according to claim 1 comprising as component a) in essentially

crystalline form pentaerythritol tetrakis[ 3-(3,5-di-tert-butyl-4-hydroxy-
phenyl)-propionate].

10. An aqueous dispersion according to claim 1 comprising as component a) in essen-

tially crystalline form N,N'-hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxypheny!-

propionamide)].

11. A crystal form of pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxy-

phenyl)-propionate] characterised in the X-ray powder diffraction pattern by the in-
terplanar spacings [d-values] and relative line intensities of the following principal

lines:

d-spacing [A] Relative intensity

22.7 strong
19.7 strong



-34 14.9 nmedium 13.1 nedium 11.3 nmedium 9.0 weak
8.6 nmedium 7.6 weak 7.1 very strong 6.6 weak 5.94
wowre@k/048163 nmedi um 5.45 weak 5.26 medi um 5. PGI/RRIH0IO50838
4.82 medium 4.74 strong 4.58 nmedium 4.43 very
strong 4.30 weak 4.09 weak 3.93 weak 3.75 weak 12.
A crystal nodification ( -form) of pentaerythritol
tetrakis[3-(3,5-di-tert-butyl -
4- hydr oxyphenyl ) - pr opi onate] according to cl ai m 10,
characterised in the X-ray powder diffraction pattern
by the interplanar spacings [d-values] and relative
line in- tensities: d-spacing [A] Relative intensity
22.7 strong 19.7 strong 14.9 medium 13.1 nedium
12.4 very weak 11.3 nedium 10.9 very weak 9.9 very

weak 14.9 medium
13.1 medium
11.3 medium
9.0 weak
8.6 medium
7.6 weak
7.1 very strong
6.6 weak
5.94 weak
5.63 medium
545 weak
5.26 medium
5.06 medium
4,82 medium
4.74 strong
4.58 medium
4.43 very strong
4.30 weak
4,09 weak
3.93 weak
3.75 weak

12. A crystal modification (u -form) of pentaerythritol tetrakis[3-(3,5-di-tert-butyl-
4-hydroxyphenyl)-propionate] according to claim 10, characterised in the X-ray

powder diffraction pattern by the interplanar spacings [d-values] and relative line in-

tensities:

d-spacing [A] Relative intensity
22.7 strong
19.7 strong
14.9 mediumn
13.1 medium
12.4 very weak
11.3 medium
10.9 very weak
9.9 very weak
9.0 weak
8.6 medium
7.6 weak
7.1 very strong
6.6 weak
6.3 very weak

5.94 weak



9.0 weak 8.6 medium 7.6 weak 7.1 very strong 6.6
weak 6.3 very weak 5.94 weak WO 2004/ 048312

WOEQABRB0D3/ 050838 -35 5.81 very weak 5.63 nedi/BP2003/050838

5.45 weak 5.35 very weak 5.26 nedium 5.06 nedi um
4.93 weak 4.82 nmedium 4.74 strong 4.58 nmedium 4.52
weak 4.43 very strong 4.30 weak 4.13 very weak

4.09 weak 3.93 weak 3.75 weak 3.59 very weak 3.42
very weak 3.33 very weak 3.25 very weak 3.16 very
weak 3.06 very weak 13. An aqueous di spersion
conprising the crystal nodification ( g -form of
pentaerythri- tol -35-
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl) - propi on
ate] as defined in claim112. 14. A crystal form of

N, N Sgﬁxane-lwgyg&*l-bis[3-(3,5-di-tert-butyl-4-hydrox
yphe %)6'3 medium

545 weak
5.35 very weak
5.26 medium
5.06 mediurn
4.93 weak
4.82 medium
4.74 strong
4.58 medium
4.52 weak
4.43 very strong
4.30 weak
413 very weak
4.09 weak
3.93 weak
3.75 weak
3.59 very weak
3.42 very weak
3.33 very weak
3.25 very weak
3.16 very weak
3.06 very weak

13. An aqueous dispersion comprising the crystal modification ( p-form) of pentaerythri-

tol tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate] as defined in claim 12.

14. A crystal form of N,N'-hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl-
propionamide)] characterised in the X-ray powder diffraction pattern by the interpla-

nar spacings [d-values] and relative line intensities of the principal lines:

d-spacing [A] Relative intensity
7.3 medium
5.13 strong
4.88 medium
3.92 weak

15. A crystal form of N,N'-hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl-
propionamide)] according to claim 13, characterised in the X-ray powder diffraction
pattern by the interplanar spacings [d-values] and relative line intensities including
the principal lines and weaker lines:

d-spacing [A] Relative intensity



propi onam de)] characterised in the X-ray powder
diffraction pattern by the interpla- nar spacings

w(Q cbovmksles] and relative line intensities of tPEI/EP2003/050838
principal lines: d-spacing [A] Relative intensity 7.3
medium 5.13 strong 4.88 nedium 3.92 weak 15. A
crystal form of
N, N - hexane-1, 6-diyl-bis[3-(3,5-di-tert-butyl -4-hydrox
yphenyl - propi onanmi de)] according to claim 13,
characterised in the X-ray powder diffraction pattern
by the interplanar spacings [d-values] and relative
line intensities incluggng the principal |ines and
weaker lines: d-spacing [A] Relative intensity WO
2004/ 048312 PCT/ EP2003/ 050838 -36 11.1 weak 10.3
nedLHq 7.9 nedium 7.3 nmedium 5.13 strong 5.06
strof, 4.88 fum 3.92 weak 16. A crystal
nodi [pcation L, orm  of
N,N'; exane-| brdlyl-bis[3-(3,5-di-tert-butyl-4-
hydrg¥yphenylﬁ£9 I onam de)] characterised in the X-ray
pomd§5'diffrq&%h§n pattern by the follow ng
inte[g anar s Lmggs [d-val ues] and relative line
intepgjties ipgyuding the principal |ines and weaker
lines: d-spacing [A] Relative intensity 16.0 very

weak 13.6 ver k hé@.? very weak %.1 ak ,10.5
16. hERtalmodtgen Kl N THenR) AbiBs e el
hydroxyphenylpropionamide)] characterised in the X-ray powder diffraction pattern
by the following interplanar spacings [d-values] and relative line intensities including
the principal lines and weaker lines:

d-spacing [A] Relative intensity
16.0 very weak
13.6 very weak
12.7 very weak
11.1 weak
10.5 medium
10.3 medium
9.1 very weak
8.5 weak
8.0 medium
7.9 medium
7.5 medium
7.3 medium
7.1 medium
6.8 weak
6.4 weak
6.2 medium
6.1 medium
594 weak
5.83 very weak
5.58 medium
5.24 medium
5.13 strong
5.06 strong
4,98 medium
4.88 medium
4,71 medium
4.59 strong
4.54 strong
4.38 strong

4,24 medium



8.0 medium 7.9 nedium 7.5 nmedium 7.3 nedium 7.1

medium 6.8 weak 6.4 weak 6.2 nmedium 6.1 nedium
WG204/04838Kk 5.83 very weak 5.58 nmedium 5.24 peOEP2003/050838

5.13 strong 5.06 strong 4.98 nmedium 4.88 nedi um

4.71 medium 4.59 strong 4.54 strong 4.38 strong

4. 24 medi um WO 2004/ 048312 PCT/ EP2003/ 050838 -37 4.13

medi um 3.92 weak 3.85 weak 3.71 very weak 3.53

weak 3.38 very weak 3.29 very weak 3.05 very weak

17. An aqueous di spersion conprising the crystal

nodi fication (j3 -form of N N -

hexane- 1, 6-di yl - bi s[ 3-.G3.5-di -tert-butyl -4-hydroxyphen

yl propi onam de)] as defined in claim16.

4.13 medium
3.92 weak

3.85 weak

3.71 very weak
3.53 weak
3.38 very weak
3.29 very weak
3.05 very weak

17. An aqueous dispersion comprising the crystal modification (3 -form) of N,N'-
hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenylpropionamide)] as defined in

claim 16.



