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WD 2005/ 030852 PCT/ EP2004/ 052271 1 FLAME RETARDANT
COVPOSI TI ONS The present invention is directed to a

worbtdspdosst fl ane retarding a pol yneric substraPeTaEPR009/052271

a specific group of conmpounds as flane retardants, to
flame retardant conpositions as well 5 as to novel
conpounds usable as flane retardi ng conpounds.
Typically, inorganic and organic flane retardant (FR)
conpounds have been used for fflane retarding various
types of polyners. The main types of FR s include

hal ogenated hydrocarbons, phosphorous contai ning
FoNpEeERERRDANRECOMPOSITIONGdSs such as netal 10 oxi des
and hydroxi des, and nel am ne derivatives. Hal ogenated
FR s are very comonly used due to their

ahé erasbmameston ibldirestédil cemsthodi bEflanseretikdigh ﬁdl?maﬂceﬂlbstrate using

SRR ARSI R PR RRTES otions s ve

laa kogmebtoppokissusableasdiasiesetardingodoimgoundsed 1 n 15

conbi nation wth hal ogenated FR s. Synergists are

conmpounds whi ch enhance the flanme retarding

gyepallyt inergani ancherghnit Bgwn atterdafFB) conpauhds havediser used for flame
. ol

S BRoRLRAY By e i R ML

Elﬂfﬁ%ﬂibm phaseligtodsscontainieg eepapasafs, imatalliceasoundssush as metal

'oﬂi@éér'é’fﬁj I%E&WeQ é?\%rrﬁéérqﬁle Qi%ﬁ\?atﬁeé? HaH@er@é@pﬁ@are very commonly
benzyl 1333 uS~=342 6)

aﬁ%ﬂlﬁtﬁ taéhecrﬁscty%ge%tﬁiegez@&@aa)the 988 of ya'pa%w@d gogrpeunds has

QefbrallyDedand 86ah envirbimaAial wasdpuUNds (see e.g. US
4237179, US 3897373, US 4486347 and FR 1425563). See

al so US 347204, US 3296340, GB 1015217, US 4337319,
V‘@d@ﬁiﬂiéﬁﬂ'lbﬁ)roh@néklﬁﬁn@% h&lbheha@AFiss syﬁéfgmﬂérﬁgﬁyﬁn uL‘ehﬁn

PGPSR oot £ Sl R AL 03P Lb SH ety g name
r&t&yﬁng rpeopeles h&tmgemewedbbelmmS\eaable Tdheseahe halogenated FR’s in

ﬂﬁrﬁ&?&éa a%%ntsug%r@ﬂ Oaﬁhsae%gorqéfsts%S r)%a;? {} Bhpounds

nction as” a i St
Jsmvm %s(érse vadiaal initigtersi|which, l@cluc@prgamc mfoxmtm«sye efg UB@@58926)

tib8Rzyi @db e usryztrh@és%ﬁj Lﬁw@zo%é)od@aﬁ&b «s&d of 05 3%&5%4)

poses . contr ol ng certaln pro erties

VSR dsea i U 2998y o P BRTASE0R b OoDS HGHT 170, US 3807573,
USAABERMY ahdFR M%B@)f Sed8lsh mmsoamﬂzg%em%aﬂymz@ﬁ us

ee US 5079283, WO 00/ 19452, US
TESlp1BARG G006 B 41035 80kP 47000, bispiiieaty Thaygnargists are used
BRI Eb3bidion Rith other FR’s, and typically with said halogenated FR’s, and/or they
may be halogenated by themselves. The azo compounds have been used e.g. as an azo dye

with an additional function as a FR synergist, and typically complexed with a metal, e.g. Cu
or Cr.

Many of these free radical initiators have also been used for other purposes, i.a. for
controlling certain properties of a polymer during a polymerisation process or for grafting a
polymer, as foaming agent or as dyes as mentioned above etc. (see US 5079283, WO
00/19452, US 3826764 and also EP 402 904 and EP 0073488).
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PCT/ EP2004/ 052271 Non- hal ogenat ed N-hydr ocar byl oxy
hi ndered am nes (NOR- hi ndered am nes) have al so been

wonropasesd2f or sol ving the problem These can becusenot 052271

alone, e.g. in place of halogenated FR s, or as a
synergi st for FR applications (see e.g. WO 99/00450).

5 There still exists a high demand for effective

non- hal ogenated fl ame retardi ng conpounds, which
woul d provide an industrially-2and environnental ly
desirable alternative for the halogenated FR

conpounds. The inventors have unexpectedly found that
dosfhaighatedN dygrocdrbyioxy Mmiéﬂ&ﬁmhéﬁ(mhﬁﬂdredla%mes) have also
g¥$ ar2| ne der |OI\\/,at ves Bl hensel ves flane retard g*

| @8RoPeqi ol Da P gBIem, Thehe fRE e dSeg pTe 2. 4T @lace o

halegertateslFRig ©das alsymerglbtafocm‘appmdtlcmsgseevn §.fwotdemo450).

FR s, such as conventional organic or inorganic

hal ogenat ed FR conmpounds or w th phosphorous, antinony
dhemestithexists g digh dethand Ror effeqive nds-haldgeratddatpawuretaydind teypounds,
R SR e Al b B AEER B Earabi or e
bales%n«?tedfﬁ%nm@unés -surprising, since in the prior art
"free radical initiators", i.e. dibenzyl, peroxide,

azo _etc. conmpounds known |n the field are disclosed to

pRe [nveatons h@yﬁ: ynexpectedyfiund thab A spgaifis aseupef non-halogenated azo and

Pydraigd detivhiveWshdw %%@ﬁ@@ﬁ&ﬁe reFe%lﬁg ey WHeRish@ ?tghﬁl epolymenc
rior,art tp%n ol G%en anC|ngth properties o
ORI 5ot 6 heknsed nat R be EaBbIRA P BOMRPRR &Y 5, SEatge eventiona
biganiz2 @r PORRRI0 haloGEREstER tcbr?p@rﬁg\bf Wﬁ@ﬂﬁj’sr)ﬁor‘ébé (éhtuh§ny or metal
ar achi

ry.to the pr
BRI bobolirE AdbnBhrnistofey feh i wivn Bhop elBe faogenated
£B. thetcomentorat bromihasdd erahloyinatad ERBE abl e | evel s,
al though they are non-hal ogenated. Furthernore, the FR
ef ficacy can be achieved in desirable | ow amounts of
Theeprigpen Epdingis spwdsids,, sinnedn thegvianarttiee uadigal initfators”, i.e. dibenzyl,

p&64ad a6 %ﬁ:nccnﬁp&ﬂﬁ&s WF\ ?wff%ﬂi 18 d}éélgged/\fotbgg%giuhonlyf:ﬁ

I mpai ring t ropert

EARRIRALCD WA Sthsf, Pﬁﬁ@ulaﬁwﬁl@ h@jﬁgemﬂteé Fﬁﬁgtmrdtrmwumm@r art they act
HRYnHAACIHE 81 drébe‘ﬁt@%@f ﬂ@ﬂa@@;e%&@ Fh%l ?Iﬂ%nﬁ{e%mﬁgﬁi‘oolf R efficacy of the

non- hal ogenat ed mpounds, for exahple

PIGRSTH SPOBGE P 'EﬁY\éE’OP?'ESV whiph wentfaratﬁethe @fiairatt tegching or belief.

Hbfe LATBIngHUOB cb@b@ﬂﬁi@ilf £d l@éﬁﬁ&f pdaséssiFr aaRmpAEsHERally
30 organic or inorganic

i nvent i o
n@aﬁ'ﬁ gl %?'308% 5V AR WY %ﬁgﬁﬂatﬁﬂ%é*ﬁtﬂﬁfmﬂﬁ% they FRieffisAgy can be
anhleved il deshatile lowi aheounl mmmprusﬁiﬁ coﬁﬁbkﬁmua SdndN&dvantageously, if

ave, a _syne
R P ERae B Rciso b oy Eresioc B pomees ge poymer
fabIFMWOSIGthHmnWMOmnDunt requi red of

conventional FR conpounds such as hal ogenated FR

conmpounds or antinony
The instant compounds may be used in combination with halogenated and/or non-

halogenated FR compounds, for example non-halogenated ones, to improve flame retarding
efficacy. Such halogenated and/or non-halogenated FR compounds may be conventional
organic or inorganic halogenated FR compounds or with phosphorous, antimony or metal
hydroxide FR compounds. The instant compounds may have a synergistic effect on
conventional FR compounds. The instant compounds may allow to reduce to the amount
required of conventional FR compounds such as halogenated FR compounds or antimony
FR compounds.
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FR conpounds. WD 2005/ 030852 PCT/ EP2004/ 052271 -3 The
i nstant conpounds exhibit excellent flane retardancy.

wOheosioaetsant conpositi ons have excellent init pai/Eezioans2271

and show little yellowng. 5 The features of the
invention are defined in clains. Accordingly, the

i nvention provides a group of conpounds of fornula
(1), which bear a specific -2Z,-2Z2-7Z3- functionality
and contain no hal ogen substit8ents with surprisingly
good FR efficacy for flanme retarding polyneric
substrate. Said FR activity has not been disclosed in
10 the prior art for the said conmpounds: The present

- h n vV for
SRR S50 5 B  BER Hrty HeSbpbrstons v
bxnelieritlﬁiutnahndo@dlsho@hmeybllow‘ng.s 0, when Z3 is N, and r
is 1, when Z3is C the two R's formtogether a bond
or each R, is independently H or forns a bond together
Ple fgatunesRif thyr ipgantion ate defiredidjcleoent C- at om or,
respectively, Z3; each R2 independently forns a bond
or is a nonoval ent radical as defined for R3 and R4
petantingp sheiaeenting proyides d gpaipdé nerhpoundd obfaghul@®Y’) wehich bear a

|
;?&Fgﬁ% 2?%%8?@%?&% &??'{Eaulﬁ ad h&@{;eﬁ&{b@&h %T/vftﬁ’ P@dngly good FR

gy ferflaanerraigicding mlxmer@rwgsafater&a@ R aqstvntxah@s/ nott been disclosed in

ebsart fof el sAlBlompoadst i t ut ed cycl oal kyl, optionally
substituted cycloal kyl al kyl, optionally substltuted

aryl, optionally substitut ed aryl al kyl, optionally

Shﬂ)ﬁ’esérwhed-halabéﬁf@md@rﬂmbhds haveiid @ﬂﬁ’«hlé ysubstituted
aryl oxy(al kyl),,, optionally substituted

aryl al kyl oxy(al kyl),,, 30 optionally substituted

al kenyl ,R.8gR4i0anal A5 (FolRsR, t ut ed’)al kenyoxy(al kyl ), ,,
optionally substituted alkynyl, optionally

substituted al kynyloxy(al kyl),,, optionally

whéreini4: @and - hrethotroNfcand 7:@ €(aaNkyis)0; whem Zhisdhand pisflowhen Z; is
getero atons selected independently fromN, 0 and S;
RY-C(O-(alkyl)" or RC(O-Y-(alkyl),,, wherein Ris

H, or al kyl, alkenyl, cycloal kyl, aryl or heterocyclyl

!
t?ﬁ ggff%t ﬂtﬁgm t@(%!?l’{e@aa b%ﬁ& Br é’éch% |§2f88 6\%%%’[!3/%‘61] fbdns a bond together

W@g%ﬁpb@g adipcent C atom or, respectlvely, Zs;

each R; independently forms a bond or is a monovalent radical as defined for R; and R,
below;

each Rj is independently and each R, is independently a monovalent radical selected from
H, optionally substituted alkyl, optionally substituted alkyl interrupted with one or more O, N
and/or S atom(s), optionally substituted cycloalkyl, optionally substituted cycloalkylalky!,
optionally substituted aryl, optionally substituted arylalkyl, optionally substituted
alkoxy(alkyl),, optionally substituted aryloxy(alkyl),, optionally substituted arylalkyloxy(alkyl),,
optionally substituted alkenyl, optionally substituted alkenyoxy(alkyl),, optionally substituted
alkynyl, optionally substituted alkynyloxy(alkyl),, optionally substituted heterocyclyl(O)s(alkyl),
with one to four hetero atoms selected independently from N, O and S; R-Y-C(O)-~(alkyl), or
R-C(0)-Y-(alkyl),, wherein R is H, or alkyl, alkenyl, cycloalkyl, aryl or heterocyclyl as defined
above, each of which is optionally substituted, Y is O or NH;
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or at one or both of the Catomand Z3, as given in
the above fornmula (1'), R3 and R4 form together with

weabw/ sk om or, respectively, Z3, wherein thepCame2004/052271

attached to, an optionally substituted, saturated,
partially saturated or aromatic, nono- or polycyclic

ring systemof 5 to 5 20 carbon and, optionally,

hetero ring atons, whereby the optlonal hetero ring

atoms are sel ect ed fromN, O-4nd/or S; and R2 is a
nonoval ent radical as defined for R3 and R4 above, or
forms a bond between the CGatomand Z, or,

respectively, between Z3 and Z2, or forns a bond in

the ri S

e S poth i R BTty 25,5 oitin e aHeNE TP thl Recarife form

tdyether ajth $8id €aatbmor aesabentmei;/, 125] aheeshdihey bre ditaoledltp, @ optionally
ﬁbg’uﬁft L g&tﬂ%‘? Jgﬁ&g&@fh%gﬁgﬂed o] areﬁgﬁce I?ﬁdnothbgr p%ﬂgyéié ring system of 5 to
RO 5afban afd-dpoally, heigo Fiﬁg aiptns \mlhmretey the eplidmaRaieramidg RSms are

T e
oF forfps @ bRind Detwaen the Q%atomrﬁnd&a ar,lrgswgﬂb@tw, between Z; and Z,, or forms a
‘BBEJI P\%éﬂﬁk&%@nﬁ’f&héﬁ"@ RYariRHehidsh&@did C-atom or, respectively, Zs, and a

cycl oal kyl'eneal kyl ene, optlonally substitut ed
69%?@&1 jpeeAkhped; enecycl oal kyl ene, optional ly
substltuted aryl ene, optionally substituted
aryle IkyI tion IIy substitut ed

ﬁﬁéT P@ﬂ@ﬁ??ﬁéﬂé” optionally substituted

heterocyclylene optlonally substltuted

P{E% %//gnpé henei l%w 9313\%/% are ieﬁneﬁéhereto a group —

iR’bc[EpéﬁBe]nZJ &Z-R@B)t,wmem R’ aandg%s\mndépynda'\w opticha®p substituted
. . Set

81945 o s R0 UERARLER i BTN P,

weiiapiatly sdbstitutedrayeladlkylens, optiopaliyradibetituted pyn_lﬂ;ajky(elné?lkyl@e optionally

%Eﬁlluﬁe@%lo%&yléz%gf é?/e@?:'loalk?leg%Sdf)tlb%Ilgzé%ut&ﬁargﬁng%ptlonally

t oget resen
svbsiiedioryleapalkyne; apfiogaliyaubstititet Riviegealisy@npariawe. optignally
GObdM et olyiehd; E@mhéﬂy%uwmuﬁbd H&Bl%bﬁ‘ealléhe%ﬁ‘(ﬂ@ﬁé bi¥ptionally

structural unit of erein I i nking
BHpRitued %?’fﬁry%'yéeneewﬁme{%ﬁcaﬁ'élenﬁaas? Be {ndppandpetlydias a Tneaning
asyhvener RY dng H; abblk, Z, Brd X, ar®BaciOndd eﬁd&\tly gggeﬂlr%d Hbéve, tis 1-3

aI kyl. and x i V\g 8 -

e b R B Do gl o g Aot (1)
Mtbmezot)mm noocd d/hol) e.d. ®lig0-60get her with the
-(RR4)CZ,-722- Z3((R2)rR4)- noiety an optionally
substituted, saturated, partially saturated or
ar antapetber withniRy, if prespiot, [o{ggm:d R whichgresgtitchea thibrefo, repr@éent a linking

&ﬁJJIB Eﬁz 30 fhrm PR RREE 2:Ro! U], WhRh dARAEE @ rLdMhg?hOBRral unit of a

polymer, wherein R is a linking bond or alkylene, cycloalkylene, heterocyclylene or arylene;

Uis ‘ECHQ_TR%‘ ;or
X

o O——; R’is Hor alkyl and x is 2-500, e.g. 2-200;
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5 the further hetero ring atons are selected from one
or two of N, 0 and/or S; and wherein Z, to Z3, r and

we20tsm368s2are as defi ned above; as well as an egTae2@/052271

N as Z1-Z3, a salt, an ester or an am de thereof, or
of a mxture of two or nore conmpounds of formula (I")
as defined above. 10 For exanple, the instant
compounds are not an oxide of N as Z,-Z3, a salt, an
ester or an anmide thereof. OFSinterest is the
compound of formula (I") which is selected fromthe
foll ow ng conpounds of 15 fornmulae (11)-(I11): a
corrpound of formula (I1) RARSR2C-NR, -NR, - CR2R3R4 (11)

Bl A B Ve TR APl o o oot F o Rric 72

R@((R&D,Rﬁ)enble@t art dimloaai]yaobsﬂutéd aaturateﬂs pdeitilynezturaied wearomatic, mono-

0 oun 0
BBy SRRl 501t b b BRI A, oy
Wiecfugher heterd firg atbos are seievidddeont ane or(th loj NRD and/oR3; andewherein Z;
e S Q ., a group or a noiety of a
g?% PSﬁdﬂ Fiﬁ% ¥ as%oﬁgbé) ‘the substituents, i.a. R2
to R6| R5 R8, R saidring systemfornmed by R3 and

34 \I\%p 1ds B¥ okid& of Ms %32 a éaﬁ Méteﬁ%?hn XnﬁéQﬁérbefuéﬁﬂ a mixture of two

one or nore, e. -5, suc
@U@'@fﬁ GanenpL ey OfngMﬁ 0 b@ﬁ‘i‘?ﬁ‘ﬁﬁqi akqyBst i t uents" may be 30
sel ected i ndependently e.g. from al kyl, aI kenyl ,
al kynyl, cycl oal kyl cl oal kyl al kyl ,
599%/’5%!&1? tg%lpﬁaw%ngpﬁ%@,en )énéqxtgbé l\lﬁs Z1-ZN(q_~5ait an ester or an
WhtdestheresCh R is i ndependently as defined above, =0,
-OH, -SH, COH, R Y-C(O-(alkyl), RC(O-Y-(alkyl),,,
wherein R, Y and n are as defined above. O interest
&Ifﬁhtéreﬂtlés theadompubisd oftforenutas(l’) winich isdsietegted ifdoy the &llikeing lcompounds of
3 "fﬁg?é (”F)ycl oal kyl, cycl oal kyl al kyl, aryl,

lé )I' al koxy, aryl oxy, heterocyclyl, -N(R)2
vvher ein each R WD 2005/ 030852 PCT/ EP2004/ 052271 6 is
i efi ned above, C]—L COCH,
ﬂ%ﬁ’@?@’e‘?{aﬂ’%’ ,"? O-Y-(al k 1), wherein R Y and

n are asRd&Re ReRef er r(@ "opti onal

%@Fé‘:ﬁ fh%%% ?h s ‘fd?ﬁll tH@&hér%ond dNiddch R%ﬂaen@br‘ﬂ&' is H or forms a bond
| oal kyl’, cycl oal kyl al kyl", aryl,

écpggtrmr Wh Rz grq@entqt;{f@)ad@cent C atom as defined above;

and

a compound of formula (1)
R4R3R2C-NR-NR+-NR3R4 {1
wherein the two Ry's form together a bond;
wherein in the above formulae (I)-(lll) R, to R4 are defined as above.

Generally, a group or a moiety of a group in the definitions of the substituents, i.a. Rz to R,
R’s, Rs, R, said ring system formed by R; and R, and by the two Ryj's, is optionally substituted
with one or more, e.g. 1-5, such as 1-3, substituent(s). Such “optional substituents” may be
selected independently e.g. from alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl,
arylalkyl, alkoxy, aryloxy, heterocyclyl, -N(R), wherein each R is independently as defined
above, =0, -OH, -SH, COOH, R-Y-C(0)-(alkyl),, R-C(O)-Y-(alkyl),, wherein R, Y and n are
as defined above. Of interest are “optional substituents” including alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, alkoxy, aryloxy, heterocyclyl, -N(R)g wherein each R
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al kenyl -C(O) -0, such as acrylate, and/or
al kyl -O-C(O-. Any cycloal kyl, aryl or heterocyclyl 5

wa0saBs2 opt i onal substituent” is al so opti onaCITEP2004/052271

substituted with an "optional substituent” as defined
above, e.g. with 1-3 OH, alkyl and/or al kenyl, such as
CH2=CH. In a further subgroup any optiona
substituents are as defined above except aryl or
heteroaryl. For exanple, the-6optional substituents"
are al kyl, al kenyl, alkynyl, cycloal kyl,

cycl oal kyl al kyl, for instance al kyl, cycloal kyl or

Wﬁdiéb@hdféﬂﬂﬁbk&iéfneb rmbavetOr rceohgkmo(o)t(elkyly;,f RIG‘(@)-Y-(aIkyI),,,

ShelR Vet s s delied SueSRieratprrptal SORifgpe’ fiude -on -

Nbia,t CQTH, latkyks alketyl talikyadl, cya:te:aikyl eychmthyhlkyledryblarylalkyl alkyl-C(0)-O-,

t ed,
ARRATRIQHS: Sflen d Borllp8 Gt N EDICOT, AR Gibpi, ab inetorocyaly
BS said éomundal sabat@ent;"wmisg pptanallyaauystmtgcﬂ witkesn Gfptiomas substltuent’ as
'g%f? a%tJve %gﬂwﬂﬁ 1%1 alf&ﬁ\gllﬁgér:ﬁlIge{nglgkn%)%hslﬁs%gggﬁ.rlﬁg$urther
@bbgioupe@yenpgonabyums@tmgtsm ase@qudi pbye dxsentaryl or eteraaryl. For
%)ctarfjgg tﬁ% gc{%hbm s%nﬁfah@’ ard'al IQVa ré’an?ch}cﬁb%lk?ﬁéM&ﬂ(ylalkyl for

1 SO a mxture usi ng

anstance alkyneyclogiylar &V‘P‘@ﬁik%’fé‘t}'h c'RJIQnOﬂRF SQ‘PQIOWP ’@sp@,eglaﬁdegroups do not

gl'éﬁau Rpfdnal glﬁ)sﬁtgfﬂﬁ%un@sth@deﬁne@rg%@ﬁ%@?é’umstﬂﬁedc ornmul a

('), wherein at |east at one of the Catomand Z3, as
depicted in the above fornmula (1'), R3 and R4 are

IFOHeRMATHIE RddtivnalgtshBstititEdimddna 8dbdRRitdcSortdnetibsatuisand.  Of

i nterest are conpounds of fornmula (1) with the

provisi o that 25 when the conmpound of forrmula (I) is a
aeBpassat infenfi@r caviess a(ll]tﬂé)bossz%éieNsNﬁ’éxs@Rﬂﬁ&ﬁ#\p(mmxl’) including
the polyneric su at | C. .
s B R Pm e SR ok et Bh AR o) p S iures o
(taps amd:cis spmesnhbelindividoél l$(mnm ray & @0ined®.goby using corresponding
tio%% fcmns agttl%rsq @Hn%te?u?lr%?%y @gﬁar&fn ftf-?é gdidd (éo)ne\‘"ﬁ@rﬂ a mixture of

nerrc su ar omat
&t erqducth oRiIDg gem@awaywratrmnm;s 030852

PCT/ EP2004/ 052271 7 Accordingly, the conmpounds (1)
bear said specific substituent pattern at |east at

he
Engtreeferagle gﬁ)upzqf the,gormapounds §) a’?ff@”’t?@ﬁ?ﬂ&ﬂﬁ ggmma)(l)h\%lqpéem at least at

Rk oPBET-atbAEna e dad dbpichR! iR teQibodd for@sla POSRESRI RiGre MA¥pendently
FR ach%%/ds%The compounds (1) except hydrazones have

pdter feg A 1551 3 “fihe prior art as possessing any
synergistic FR activity. 5

Of interest are compounds of formula (1) with the provisio that

when the compound of formula (1) is a compound of formula (100)
R4R3C=N-NR;-CR:R3R4 _ (100)

the polymeric substrate (a) is not an aromatic alkenyl homo or copolymer.

For instance, compounds of formula (1) are not compounds of formula (100).

Of technical interest are compounds of formula (I) when the polymeric substrate (a) is not an

aromatic alkenyl homo or copolymer.
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Bel ow are listed further definitions for the
substituents defined in forrmula (1'), which can be

wagewd/a0ssne or in any conbi nations for defi ni ngCMEP2004/052271

specific preferable subgroups of formula (I") or (1),
or of any other formnula given below 10 The invention
covers acyclic conpounds (I") or (1), for exanple
those, wherein each R3 and R4 are independently a
nmonoval ent radi cal as defined-&bove, or formtogether
with Z, a nonoval ent radical as defined above, or
formtogether wwth Gatomand/or Z,, wherein they are

Abécﬁt&h@yi tﬁ@corﬁpduhag Eb/éi* ea sgénsficl SBENIGND patﬁinsat l6&ut &t the C-atom

clic c
S st B0 Ths comaobiodiy ks pstzen BGisedi e o A Possessing
ahy FRiagwita Thelcp n'@buu(dsl(l))exd@t hydrbzodes have rt pedri disadsed in the prior
C_azQ co h¥%ﬁa i.ne, hydrazone, azine or
?&aﬁfgﬁgss'wa'ysym&@fsa‘é cé\ﬂtyazo conpound. In a

further subgroup, the compounds of formula (I') or (1)

BEuFY LT GBRR R gy s QRN TIRUI 7 can o
gsedaalaga axtin amecanpirziioss fondefmingunerg ispedific m@pra;ole subgroups of formula
§ {)f%qwo e?forrgul%t?‘ﬂ)%?@%ng are differently

e gro the useful conpounds (1')
or (I) i ncl ude the unsynnetrlcally substituted

Q‘HQWHI'MJ% cokéils @Ml@@émwgé ay Br (I)Sfdr%x dﬁl@ﬂwo@e 'vﬁheleln @éch R; and

. Alternativel n an
B arednd@egdertﬂy azsonpﬁalem rﬂ@%% gefnedmyoymgr %&mftﬁaﬂe.tﬁef with 2,2
mh%@t'él@ft r%Mnda'ﬂaéS@éfﬁef;aEé\@Tgﬂ?rm fc@&@n@ﬁﬁltth/elalycim &id/or Z4, wherein they
erein they are attached to, .an optiona , .
Dt Bad e Jie YEpt LAl OB AR S ngpunds (1) or 1) e the
&W@Rﬁé fobm tdigﬁmar aoihg pyaétgm)ae Idefineidi abgves it eompdurtd of éor@Qla (11) or (11)
S et SR B B e b c o

andéofareélzoammpbendmno-, bi - or polycyclic 30 ring

system and includes cycloal kyl, aryl and heterocyclyl

ring systens, preferably of 5-16 ring atons. Suitably

drad ﬂJrihrennggympethe cempoungly of foemug KI') oad) arefacynlig Wil respect to -Z,-Z--

SHY *sﬁﬁh%tnéal {tﬁdt?@ . eolﬁz, P{%‘%héj R, Lithe alabRtfnBREMe a8%t the Z-

bicyclic c fined above, In cas

ﬁ;tprm o ﬁpqymmfg[l@llbsqt;sﬁ@teq i-e. ,C‘satswrza@reydrfferently%%bstlt&ed One
‘GRRIp%r ekl confoudd (I ms.d(l)b@dllm@;th@nﬁisyrﬂh%tm3% s@bsPtutel-cbmpounds.

hetero ring atons, such as 1 or 2 0 and/or,
preferably, N atonms. WD 2005/ 030852 PCT/ EP2004/ 052271

18 ardieer@abdrbiig, isa10 ahd A is Wor R Bandasisdl. MRernativelylie aadewre both 1 or
formula (1), formtogether with the -

(ORER4§ ‘C-Z,-22-7Z3((R2)rR4)- noiety an optionally

substl tuted, saturated, partially saturated or

3&1’? 6I8% syﬂ%{nmlgﬁng%fggrlr@?/o#@?'t\&%ﬁ s'ql'ncg?qusrﬁ SP%% eg(ivglgr, Zzagwherein they
are attached to, an optionally substituted, saturated, partially saturated or aromatic, mono-
or polycyclic ring system of 5 to 20 carbon and, optionally, hetero ring atoms, whereby the
optional hetero ring atoms are selected from N, O and/or S” can be mano-, bi- or polycyclic
ring system and includes cycloalkyl, aryl and heterocyclyl ring systems, preferably of 5-16
ring atoms. Suitably said ring system is a “cycloalkyl” as defined below, suitably a saturated
or partially saturated mono- or bicyclic cycloalkyl as defined above. In case R; and R, form a
hetero ring, it is preferably “heterocyclyl” as defined below, and includes e.g. 1-4 hetero ring
atoms, such as 1 or 2 O and/or, preferably, N atoms.
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5 ring atons, whereby the further hetero ring atons
are selected fromone or two of NN O and/or S" can be

woums/30852 - or pol ycyclic systemof 5-16 ring RCOMR2004/052271

e.g. carbon atonms, e.g. nonocyclic ring of 5-12 ring
atons, and contains no further hetero atonms, or | or 2
further hetero atons, e.g. N atons. 10 When Z3 forns
together with R2, if present, R3 and R4, which are
attached thereto, a group -8-

-R 5([-Z,-722-R6-1kZ,-Z2-R5-H)t, then preferably each
R 5 and R5 i ndependently is optionally substituted

al kyl ene, optionally substltuted cycl oal kyl ene,

[ | b I al .
30 o B ko' s iven i e BBoveliofhuga i Yorm Gontperwiindte -
aaﬂ)eqzazmlk(ggm)- nmci;éty an agtllc?nawtlﬁtttltimeg,t&?éurated partially saturated or
SRR cind PRSPy 9Bl o3 23 bl tionety fyrper hetero

ong abmsl Whersyptie ifurthieebietedokinh etmems arptselentat frgm one or two of N, O

BB A Y I T o110 e fbolaoms, o
aPNPeychd ting @‘@ata nlrlguatt@us aoyobraiainkyb@war ketéreraéoms, or 1 or 2 further
Reletd4t ﬁJngye .tngut ed

cycl oal k ylenecycloalkylene optionally
substltuted arylene optionally substituted

AREh &) e Mo gfer V\/RHR' ,C?ﬁﬁfbiéht FURRHIR,! L\Mﬁéh are attached thereto, a group
aryl eneal kﬁ enear onal | %t subst it uted

et oy e%ge‘?s- fheamfﬁsabwagta s@ea*smependenﬂv is optionally
bmsamswaxkwér@n@@iokmly@uastmm@e,tdldan@lény cﬁﬁbﬁdnytsmsaﬂ:ted

g)? oearll& Nglgrpeegé)@gﬁygﬁt&gﬁ Sﬁaﬁ_}/ﬁeﬁg eélm@al[y?su stituted ar%/lzenealkylene
ppim‘rmil;aéllbytltﬂlted aptbrdeytiglems ompltiomneig subdliaited hdtéroqmmd'meélkylene each

RO RERUDfl BBy e A Rty o

Wit one or maehN, 43 arkd/ors3; loptionalhesitbstifuted cycloalkylene, optionally substituted

YRSl ottt Sibsithed 8RR REcERTDRAUEILAUR, optionall
febstitutirg argens, oathrggy suybstithieddrvienealkyiene.-aptioregly Slﬁf@tﬁ@ltﬁtd‘l e
§@l‘8ﬁegﬁﬁé‘ﬁéﬁg&é\’@6&fon§|ﬁp§ﬂlb§§ut€@\4§te];d&§clﬁé‘ﬁ@9 optitr QW élﬁ])stltuted

sui t abl ea sane nea

HP?TQ@V@H?”%WW\ gr o;glogalIytqqgstlt@g%etﬁ@gyﬁlyl@'\eaﬁ(glgneheterocyclylene

egcrr -Z?-Zg-fé?é/ﬂ\lRPNRﬁ %FBfeFGbWﬂMEQ\I gﬂgg t'I A0 f‘tl)rlaﬁréﬁﬁlvﬁ ah&R is as defined
addi ti ona

B RO e s e vEE D5t o petyepneliin s Ik meanpthat R'
Mag beal ksﬂuﬂmltwissemg cy@d B akioH wﬂ SubBitientis) 1[21-22-R6 -Z1-Z2-Rs-H. In

substituted ar ear e or ti
B el Ry T e ST P e L KR e g, same meaning
YihdifierZ® rhesgdrigh eaichwth-Zg- Rave iht spine seszhingfAdd@neadi4R; have the same

R RA A S sty R RVE e ms Beerienefihy oo, e 0. the

samel Uteanlag aach tZ,e/>- bavedhe/sene msanieg ambehciBDa0SHthe 3aBB 2neaning.
PCT/ EP2004/ 052271 -9 above and x is 2-500, e.g. 2-200,
then preferably said repeating structural unit is part

Bis andl Rs atgylealdigiordlly to ihe definjtinms given ghove eogptibyaity sulstituted
EJ G RAkithedl By e, UpBbidily stbsttutf HP¥hENGeniryiene or

optionally substituted heterocyclylenealkyleneheterocyclylene.

When Z3 together with Ry, if present, Rs and R4 represents a linking group -Rg- to form which
is a R2R3R4C-Z;-Z>-Re-[U]x which denotes a recurring structural unit of a polymer as defined
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of ethylene or propylene with alkyl acrylate or
nmet hacryl ate, such as a copol yner of ethylene wth

wetsliaessyl ate. 5 In a further subgroup of thePCT/EP2004/052271

i nvention the conpounds of formula (I) have the
formula (11) as defined above, preferably the
conpounds have a formul a RARSR2C- N=N- CR2R3R4 (Ila). 10
In a still further subgroup, the conpounds of formula
(1) or (1), preferably (11)/¢Pla), are acyclic and
R3 and R4 at the same C-atom formtogether therewith
an optionally substituted, saturated, partly

%Btbweﬂfdeds 560, @1@&24200 tmﬂ@efeeublmud/ éétln‘g sErUé’cGraSMﬁtt i€ Bart of an
Fﬁyned bove or

B ndanen s Sca saivoie afvchs wil g Geriis 6. propyiene, or
abethy!ene er. @opydankyith atkyChavylatls ok methactyladd, lsuttodsy bopolinyer of ethylene

I V\/nereby preferably R2 is H or Zli R2, R3
%Mgﬂ’d%ﬁ*ormtoget her- R 5([ ZI - Z2- R6-] kZi - Z2- R5- H) t

as defined above or bel ow, wherein each of said

: . .  d
S RHFRoELBRAB 68 ol o SRURRAL B GRTR  DhpThdtomu )
definegabden tpraferably thelcadpbonds havela fgotsst i t uent s”  as
??%%w@q\,_.q\p_ KSR, REppatypl es of the conpounds of formula

I nclu cyl coal kyl azocycl oal kyl ) - al kane, 20
cycloalkylalkylazoalkane aryl al kyl azoaryl al kane,

W& Bt‘i?ﬁhnlfﬁlér%é@@btk@% co%b%bﬁ’@é &Xérﬁﬂ%c()’%r‘lﬁ}l &@@?ably (b?/(lla) are acyclic

azoal kane and | azoaryl compounds V.
‘?{ e apd B¢ ghthe B%P%Qraé% fsfe te%ﬁtwﬂ)emaﬁ}@ optlona"y substituted,
QMQI'M it gaatdians a%mélhéch@ﬁd |®Y ba&@&u@hﬁﬁﬂsﬁzﬁﬁas defined above or

BB Sk 2 557 St Ve i as cemnea above
slgbalkylt eycalkyl, tytloalkyAIkyioatyl, anddikys wib@tdbly pediérably &3 is H; or Z,, R, R3
gg‘?‘r‘p hﬁ%gragggﬁ{he)r —%SQZA‘ -%% d%ﬁ gg%fl-‘)%%qu%ﬂﬁ% %ch(\)/%% gélow; wherein each
PHRERGOu ps-O-riviftic3 Ry daid bloops B¢€finet forsid sobstitwentshis ihsubbtituted or

SOERAG RioeARthul i 125 Gl s LHOAR URfd e 52!

rern “they 0, an optionally
substi t ut ed, saturated partially saturated or

E&&H’S\Eé Bf the E’é’hﬂgoun% o%}nﬁﬁ.ﬁy fyi wfi:lurdb %%(é/@é?ﬂbﬁﬁéggélw(}eﬂkane

above, prefera said ring system . ect e
pYraaiy! a"w{ﬂaealkaﬂe Byilylereandglkansa pxaqalkytazealkgec. at ons
@ycldﬂuﬁ?ﬁzo@clo@kﬁb{é? |afﬁaz‘68ﬁ<§ﬁ@&%&%r¥lbzdhf‘yl c@mﬂcﬁm‘db ggei@Fa‘B orm

nd/ or atons; or eac

bisleomalsy BRsay i ke YR 53PS e Priasaoisp pgakane, wherein
adﬁoﬂth@@lkﬁn de,mi; Jarylahdyl yHipalkyl-2arsaytbalkyablky RydptioRdlly lsubstituted with

r “og’c n¥a| éubst¥t s aéldeflne LoveI kylalkyl, heterocyclyl

A further suitable subgroup of compounds (I’) are compounds of formula (lIb):
R4R3R.C-N=N-CHR';R’; (IIb)

wherein one or both of (Rs and Ry)and (R’; and R’,;) form together with said C-atom, wherein
they are attached to, an optionally substituted, saturated, partially saturated or aromatic,
mono- or polycyclic ring system as defined above, preferably said ring system is selected
from phenyl, mono- or bicyclic cycloalkyl of 5-16 C-atoms or meno- or bicyclic heterocyclyl of
5-16 ring atoms with 1-4 N, O and/or S atoms; or each R; and R, and/or each R'; and R'; are
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or heterocyclyl al kyl, wherein the cycl oal kyl and
heterocyclyl as a group or part of a group is nono-

wonRolsiosysski c ring with 5-16 C-atons; or and R2PCS/EP2@#/052271

a bond in said ring system between said Catom and a
ring atom adj acent thereto; 5 or C-atom denotes
together with H R 3 and R 4, which are attached
thereto, a group -R 5([Zl-Z2-R6-]kZl-Z2-R5-H)t as
defi ned above, preferably eachlOR 5 and R5 is

i ndependently al kyl ene, cycl oal kyl ene,
cycloalkylenealkylene aryl ene, aryl eneal kyl ene,

ﬁé M @ ! 08 alkehﬁtﬁkﬁ@blﬁiryvla%‘m@'l ley 418411, cycloalkylalkyl, heterocyclyl

Ienealkylenecycloal X
gf g}qetgr,qgm WEHOB YEEFS thesyelpalkyhand heterocyclyl as a group or part of a group is

RRh6! M@bﬁﬁ rﬁi@ﬁlﬂihlﬁlh@ofé&ﬁﬁﬁ P @)ié Ry ise i a BadinB&id ring system

BB A e DR APATREIRAY SR ene.

cycloalkylenealkylene

& Greim AtagreRecha O a5 it i iy B tR8a thereto,a growp

WE(%@Q%H;%EE}E{E H)}@seheﬁrmddbpil@ pezfériably @aeh Bls and Rsis independently

Qﬁ(g@ﬁ?‘\’lﬁ\i’&wg b%c*o%ﬂ&%ﬁ&eﬁhﬁﬁﬁ%%{eﬁ@ ear;_lLISM%/Tenélhe%éocyclylene

|be‘ef@ydidenyeallsyleaaobmloa&ylarseadi@reﬂe@woalbyie@e amyiensatylebgarylene or

FAGH SO ooy BBy S

mgmtqulb“uonerm@mﬁaleﬂtany Jog St eyclpatiylee, gyclqalkmneaﬂwlene
Phialky, Té@%%le@&Mbalk;ﬁéﬂéeﬁbﬂene a’a‘*l@é%ylenéy&ill@ﬁ’ééﬂ%ienearylene

gﬂ%léq(@ql:lw@@yg rocygIM ﬂeaélgllengef thqogyclﬂ%@pgyle)neheterocyclylene each -

&Y lard - [GR R, -, WBRF YNNG 08t ley b, mremdfbly Blayl ki@adefined above;
as or in said optional 20 substituents is optionally
substituted with alkyl, -OH, or alkenyl, suitably with

WHEFéBb‘leaclag'ouwvei & maketypot agroupdedipedisis tdvianazior RHRetR)s, Ra, R's, Rs and

h
bkl STl R BT "85 1870 L1 Eo0n av, sy
\amme. qyclaa_kyimycl_aa‘ukfllelkyh arylogrelakkgt, aligyiG{O)-Re, aﬂkqtybﬁﬁca-o- such as
l&%;r_.% %écrjlg ﬂk@?ég@y &ri{]%?é&%&cl Iky'? aI;I(? %(rg\ =y as af Br Pﬁ?sald optional
lgpl@sjlmentﬁ ig prticnalieubstituted with gﬁ(yleij @r plkenyl, smtably W|th CHZ-CH- as

Wi keah %thédsﬂﬂ the a%‘ﬁﬁ@{y”a saap 59 ahtlévbr ASarfid iHRIMLFOT  as
a noiety of a group has of b5- C-atons, and the other

Catomforns together with H R’3 and R 4 a group
é—\@a&ﬁﬁlﬁr'sa@ad@sd%%up@e E@ﬁnﬂ&hds m@ﬂhﬂlleﬂ(llB} YheRHIR BN ER Form

ferent or sanme and, sel ect ed

gedher with ect-glame F@H%a‘?ﬂb&ﬂ@ﬁé&?&?’@é&@? égg-amms or Ry and R are H
@h& R?imink RIKGIRBhENS, bndyamyclﬁﬁnqblm bEbidlic cycloalkylalkyl,

tero |4f)leneal k | enehet er pc
Rl R A OO B OR A SRS o R 6 SaR R 39d the ther
&I atbmﬁams&bgétbﬂaﬁihh-ylmmd Rtpagroup FRR{ZYZHREZ1-Zo-Rs-H), wherein R's
loal k bi li.c Lo
R R Brah B IR Bims ket Bymeng- o eyt o
gy@mq)kmneamylanenyclealwlemé, aylgnezlkylenaarylehe, 5noriks obiayalios ;

e d .
@?%chgﬁglgﬁeﬁatlMbﬁﬁﬁggﬁcw%ﬁoélgﬁér% afk{:l%é ﬁ%ltéﬁdp%%%vlth one or more O, N
and/or S, arylene, arylenealkylene, mono- or bicyclic cycloalkylene, mono- or bicyclic
cycloalkylenealkylene, wherein cycloalkylene as a group or as a moiety of a group has of 5-
16 C-atoms; each Rg are the same and selected from alkylene, alkylene interrupted with one
or more O, N and/or S, arylene, arylenealkylenearylene, mono- or bicyclic cycloalkylene,
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or nore O, N and/or S, arylene,
aryl eneal kyl enearyl ene, nono- or bicyclic

woyalspaddsy| ene, WO 2005/ 030852 PCT/ EP2004/ 0522 PATAP1004/052271

nmono- or bicyclic cycloal kyl eneal kyl enecycl oal kyl ene,
wherei n cycl oal kyl ene as a group or as a noiety of a
group has of 5-16 C-atons, each Z -Z2 are -N=N-, k and
t are as defined above, e.g. kis 1 and t is 1;
wherei n each variant or a noiety-of a variant is

i ndependently optionally substituted as defined under
formula (Il b) above. 5 A further subgroup are

Qﬁl‘%?ﬂﬂﬂ%/cﬁ& cycRalkyleAedl Hléheiyc% RBRE Wﬂr‘é?én%!é’aﬂyfene as a group or as

wherei n_one or R3 and and (R 3

RO 51 5 B 5 QLS B P <Bsh - St NNk 2nat fre asrgned
aibev@btgaR Retlahdt is d; whdreh %baﬂvarm%/rﬁblb@ of b Vi &lifdBpendently

@Vﬁ?‘@gﬁk‘% @frdsasg’%x%‘{w%' pm @g@ﬁﬁt g fLSmRmZ”g%C' ic

i ndependently H, Ci1-C20al kyl or C5- C50yc| oal kyl ; and
ond i tem between said C
e RyBirofe AR Srisn sy SRR oo 15 The

i nvention further prOV|des conmpounds of fornmula (1 1c)
RAR3 __ 4 ( ) 20 wherein R3 and R4 form
FREPGNAFERR R L8,

toge sal wherein they are attached
an optl onal 'y subst ituted, saturated or partially

%ﬁfe#&@&r?éjor HERH6F (RQén R 4Ry "é}ldrFk JormVd &Hél‘aﬁi}h Q1 & BRfh, wherein

in claim1l, reera%sal r|n yste s selected
fheyrAreraitashed fo, gisgiHeated renoryske r@g sx@fem suhegeinsaid drassystem is

FBR6Eed %mhh@r)(ﬁ:kld:li% cb‘ﬁ&ﬁkﬁ) (%] ELat%s er éaQ:h R %ﬂwdﬂi Q5% iMebBndently H,
. or each 4 ar e

h&@@ﬁb@%q cgqlcp@}lfyl agplf{éllﬁ)ﬁ or %pnk%l? |sa|d6“n9 [system between said C-
atorh ahdky king et Aupddent thed®. cycl oal kyl al kyl ,

het er ocycl yl or heterocyclylal kyl, wherei n t he

cycl oal kyl and heterocyclyl as a group or part of a
dihe inventionrfontieer paovides cympounds ohfgrimlé Kiicy- 16 ri ng at ons;
or RBis Hand R4 is as defined above; and R2 is H or
a bond in said ring system between said Catom and a
ring atBd:Ref-AebAEHRERY eflis) 30 and C- at om denot es
together with H R 3 and R 4, which are attached
thereto, a group - R’5([ZI-22 R6] kZl - Z2- R5-H) t,

Whered Rs s tageEhermith said Reriorarihanein jhexlak attasked to, an

%H@Haﬁ’ﬁ@ bstithtcll satraRd o%&rhal@"k%ttﬁétem&o or ﬁ\élﬁgg{cﬂng System as

cycl oal ylene cycl oal kyl enéal kyl ene, aryl ene

H@fer@ddwem/ em%fe@b'yr%tdéms&y%tﬁrgm'saﬁé%ﬂtwﬂr@ﬁ @onea@qblqaehc cycloalkyl of
isM@epaeRtr imbnbSor bicyclic heterocyclyl of 5-16 ring atoms with 1-4 N, O and/or S
atoms; or each R; and R, are independently alkyl, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl or heterocyclylalkyl, wherein the cycloalkyl and heterocyclyl as a
group or part of a group is mono- or bicyclic ring with 5-16 ring atoms; or Rz is Hand Ry is as
defined above; and R; is H or a bond in said ring system between said C-atom and a ring
atom adjacent thereto;

and C-atom denotes together with H, R’; and R’4, which are attached thereto, a group —
R's([Z1-Z2-Rg-]«Z1-Z>-Rs-H),, wherein each R's and Rs is independently alkylene, alkylene
interrupted with one or more O, N and/or S, cycloalkylene, cycloalkylenealkylene,
arylenealkylene, heterocyclylene or heterocyclylenealkylene; each Rg independently is
alkylene, alkylene interrupted with one or more N, O and/or S, cycloalkylene, |
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al kyl ene, al kylene interrupted with one or nore N, O
and/ or S, cycl oal kyl ene, WO 2005/ 030852

WOCHIsER&G04/ 052271 - 12 cycl oal kyl eneal kyl ene, PCT/EP2004/052271

cycl oal kyl eneal kyl enecycl oal kyl ene, aryl eneal kyl ene,
aryl eneal kyl enearyl ene, heterocyclyl ene,

het erocycl yl eneal kyl ene or

het er ocycl yl eneal kyl enehet er ocycl yl ene, each
-Z,-Z2-are -NR -NR, -, preferabl2- -N=N-, t is | or 2,
preferably 1, and k is as defined above; wher eby 5
each group or a noiety of a group defined as variants

fcGélodidienBaikyiEhe3 cydafley neﬁeékﬁé}%cﬁéoéwenepéﬂyen@éukwene

substltuted i nde endentl
Weammwl%%geter%v%@m hete&cx%weaﬁw&eee 8&l kyI
%Eté?db%l%]&héﬂll@éhehé!éﬁdbycly@én)é' é’édﬁ)‘tf-Zzabﬂé)dNRQI\@1 ,@referably —N=N-, tis 1

aS acryl ate, and/or

ar E*;Hrg# agEY(ﬁ and W*?eqs fined Rhoye WhAreBYnd/ or aryl noi ety
escmgroumos@mdlemdietgmm.ﬁed &s GplahBIGI Ry Rs S R, R @Ad Rg is

;10 I
Shiohaf s oRuten PEDeRRai g 1 edr t 3 {FeovE-Glompio atkeny,
afkyol, dyhleal&'ﬂfcycmwalkﬁﬁarﬂirm‘yla&gl hlhﬂtC(DnOt- l‘w(ecnglmp(m)mjssuch as

I han

apetd, andB i (% Wil SV el b ARy B 0! SR
fsobstibentsyis Reiomallystupstiigedwedm alkaryl tswoh gsiICHe=3H-ye - 15

Z,-Z2- noieties separates said two -Z,-Z2- noieties by

4 or nore bridge atons. For exanple, the bridge forned

gy wRbas ap p¥dg(shriitheare meietyt aerls at eetesonan amide thereof;

noi eties separates said two -Z,-Z2- noieties by 4 or

nore bridge atons. 20 For instance, in conmpounds of

PP e FHO\(@O thal)in ¢ GamPoRAds (c)y {2 s istatan thast Rgthylers, and (b) when R's

ligdtRSreBdn tﬂéﬁnﬁé?ﬁpfhéﬂﬂﬁa tdgé Rirfad B}(lj Rl h%)etﬁ&tﬁ@éd 8 %wo successive —
|.nae

ere

&y Ghigs Srealiis R oy of ot RISt o ore tidge atoms.
heterocyclylenealkyleneheterocyclylene in addition to

he deflnltlons ven, aha R5 and R5. 25 .OF -
FRERPERE ieue HrSiay P oS brive g Biup SipReigeiry-2 moetis
Geperatas samem&h-zghwleaem)act braodredbritige atoas. opti onal |y
substituted, saturated or partially saturated, nono-
or polycyclic ring systemas defined herein,
Foeinsteadgs), in coaipdundsf farywitadHe)iRs andIRads efbierfthammathylo- or
bi cyclic cycl oal kyl of 5 16 C-atons or nono- or

bi cyclic heterocyclty -16 ring atons with 1-4 N, 0
X dtesestargermpayfds o @mﬁ{lﬁa@'lchﬂis fﬂﬁffﬂ%f# akquegwkersg Rygrndik are

'irfb@berfo‘éhm éy@@ﬁkh@ﬁeéﬂyte‘ﬁe@ﬁlo@lkgsﬁé Qmete\!l'ﬁgfcﬁl'léheﬁIhﬂ¥néh'eﬁarocyclylene

attached an_ optional tituted, saturated or

fegdaitign |t<yth§§'etn'%&r@c9wa @86‘9‘%‘1‘9{ Rsanhgs syst em

Of interest are R; and R, that form together with said C-atom, wherein they are attached to,
an optionally substituted, saturated or partially saturated, mono- or polycyclic ring system as
defined herein, preferably said ring system is selected from mono- or bicyclic cycloalkyl of 5-
16 C-atoms or mono- or bicyclic heterocyclyl of 5-16 ring atoms with 1-4 N, O and/or S
atoms.

Of special interest are R; and R, that form together with said C-atom, wherein they are
attached to, an optionally substituted, saturated or partially saturated monocyclic ring system,
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WO 2005/ 030852 PCT/ EP2004/ 052271 -13 wherein said ring
systemis selected from nonocyclic cycloal kyl of 5-8

wQ2eismsessor  nonocyclic heterocyclyl of 5-8 ri RgTAPZIVE/052271

with 1-4 N and/or 0O atonms. O very special interest
are R3 and R4 that formtogether with said C atom
wherein they are 5 attached to, an optionally
substituted, saturated or partially saturated
nonocyclic ring system wher€i3r said ring systemis
sel ected from nonocyclic cycl oal kyl of 5-8 C-atonms. O
utnost interest are R3 and R4 that formtogether with

Shbbirsart Y syW@RY i€ s8lebtBE o mfonoddid EYteshiky Pof SQ%C-at ms or

cycl oal kyl o -8 C-atons, for instance cyclohexyl. 10

ﬁ%g)poq:yﬁgq ngq%rgc’:yc?yhoftqﬁ% rigg 3\19513 with 1-4 N and/or O atoms.

-R 5([Z,-Z2-R6-]1kZ, -Z2-R5-H)t, each R5 and RS is

(bgg{; gg%ﬁqéﬁ%ﬁt?&%ﬁ'}; é!hgrr\]cf R, t?lztc fjoprr(;j1 lo%&hgp v(\en‘th said C-atom, wherein they are

affadhed :td; wh elpimilakwélﬂnﬁfml mlhrlageﬁem partialprsahueatea moyibeere ring system,
enea enearyl.eng; eac i ndepe y.is

AeBinsald RSB 15 S0iorEl Fom SRaayly PRIRER (g ook atorts.

cycl oal kyl eneal kyl enecycl oal kyl ene, aryl eneal kyl ene,

I eyl -Z 272 are - NR - NR, -
i L L e T T
attached tnedyeloriky of 28 §-atomsJor instencegyclebedyl.gr oup or a
noi ety of a group defined as variants for R3, R4, R 3,

R4, R5 and R6 is agionally substituted _
Fadepan@einths g hR3(4-Z:RugiZ1Z2-RefH)a PRGN R's andd@yis Independently
alklagny leyciSaneee! J!')b(:|oalkyI@M%Il@fﬂnb)’d:y%‘ob&%en@d’ll&enecycloalkylene,
aryl al kyl, alk I-cq(o 20-, alkenyl-C(O-0-, such as
3 ”PQF@?”%@T%?"E’% Kignearyers: eael Re in aeRtlvdsakdefiac gycloalkylene,
ayuidatiyleasatkylénizi 6fictoabyledbalkylerdaydosiyimb] éryleﬂéa‘ikyile‘he,_
g&éngag%{e&rﬁ%%?%{%l{g?gﬁ\é\f'et—rhl:g-Nhﬁqyplréfersagl():/h—l\e-?\l-,cﬁsz1_ ocr'_b, ‘preferably
1 Rartoi(K i€ as definel abévt, € §20R8; Widrebyeach R'5 and RS is
%5%9 g‘[ﬁh‘j%?;{éé Aﬂééig}y%if/%é’;}o@%gdrefiﬁé’a%so\%ri‘éws%‘reRs, R, R'a, R, R's and Ry is
opticinelyl supstiuied indgpendectolitel -Rye.grfe pf @lag alikByRElkynyl, cycloalkyl,

2 &Y - cHe -
EW%FEM; gryﬁallﬁ)(le, %yﬁ?&)) &Y SkQR-EYOEEE such as acrylate, and/or alkyl
yelQaamkotedy emlqaﬁwbﬁdq;@% acigly aner, in said Isubstituepts-is prtionally

shW3eituldd, with aMeRlICE Rl Y=, t is 1 or 2, preferably
1, and k is as  defined above, e.g. 0-3; whereby each

group or a noiety of a group defined as variants for
R&r exBhpleRin3he Fodp —R {7 ARy, 175-R:30L bé’é!ﬂ#’%é(nd Rsis independently
S#QSt it utle?l [ ndecpendlgntl wth 1-3, e. %g -of al k){l lene:
afylenry eycioalang) cycoplyigngaliylene oseyagalyapaliriensgysioalkylene; each
RE Wdepdeibntly@ alkylérey, egdioamyfene a6 RlotkpuiedMylche@pi ety of a

rou Fleflntfdasvrants 0 . R4 3, R4, R5 )
ripelylepepltenegr el lae: Sieart v B iiFsy preferably —R=N-, tis 1 or
2, preferably 1, and k is as defined above, e.g. 0-3; whereby
each group or a moiety of a group defined as variants for R;, Ry, R’3, R’s, R's and Rg is
optionally substituted independently with 1-3, e.g. 1, of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, arylalkyl.

Of interest are each group or a moiety of a group defined as variants for Rz, Rs, R’;, R4, R’s
and Rg that are not optionally substituted.
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WD 2005/ 030852 PCT/ EP2004/ 052271 -14 O interest is
the group -R 5([Z, -Z2-R6] kZ, -Z2-R5-H)t, wherein each

we&260583B5R5 i s i ndependently C5- C8cycl oal kyl eReT/EP2004/052271

C5- C8cycl oal kyl eneC, - C8al kyl ene or C5- C8cycl oa

kyl eneC, - C8al kyl eneC5- C8cycl oal kyl ene; each R6

i ndependently is C5- CBcycl oal kyl ene,

C5- C8cycl oal kyl eneC, - C8al kyl ene,

C5- CBcycl oal kyl eneC, - CBal kyl en®G5 5 C8cycl oal kyl ene,
each -Z,-Z2-are -NR -NR, -, preferably -N=N-, t is 1 or
2, preferably 1, and k is as defined above, e.g. 0 or

br ifdresind ﬁk@ﬁdup'—ﬂ'fx[ZﬁZSRQ}dP -22-R5-H)t, wherein each R'sand Rsis
QQ n ch R5 and R5

l@epé%‘g%ﬁa&w\% %ﬁweoﬁé- ygl,q@lkyleneclz1-caalkylene or Cs-
W@c@b%lﬁh@@l%g@kylﬁﬁatsl@écmlkylene each Rg mdependently is Cs-

ycI %é’ﬁ(&'é r@-(ggyc%@(wéﬁlg§§§@ﬁ&e%,%s scyc}foa‘?ky?éne&-&aalk%?enecs-

Qg«nyctmhmxlyeheama&J -2% ke FERENR -, preferably —N=N-, tis 1 or 2, preferably 1, and
| Kyl ene-cycl ohexyl ene, each

?(%Cészge%é!?g VﬁRe g@?”k preferably -N=N-, t i s 1 or 2,
preferably 1, and k is as defined above, e.g. 0 or 1,

F tan , I
U SHRIRLE olus o (L1 LRDEP 7L AR %ﬂ‘“@ sfiheis
mgp@?denﬂmwloawle@ex@@héwem %urcs@tkvleom@wyhewlene -C1-Cgalkylene-
%&@oﬂé@l@ﬁ@ QacrPRL |H5@§e‘ﬁ9er%l .é’éyc dh@Jqllé/ngs a}c}Uh@M&eCngal kylene

nonocy [ic ri
w‘@wﬂaw Puﬁﬁ%ﬁﬁﬁaewwmewgeeﬁ SRR 7+ ?efarg —BIRcNBm ﬁ@quably —N=N-, t

BONGCY, pldférabigt eaMIViS b HeffedamBué, ikl 0 Rt OBFeMniple d- 4 N
and/or 0 atoms: and C-atom denotes together with H,

R 3 and R 4, whi ch are attached thereto, a 20 group
Fﬁhﬁétbzce #lcorpolikds, of otmBa-(HB) , wherein each R 5 and R5

%‘ g°ém3 iﬁ%&‘iﬁﬁ?ﬁe%@@k WE?WQ* S ao'gl E%' eegggoa}lah%lpﬁgn%"y

Bumpmdj satutayed & pactiglty sa’nhr’ageldelmocycl ic nng system, wherein said ring system
e . .
C X oge]ldkf}q"? PBRIH?XII cR&)alk | of atoms or moHoc_:yfl,lc_ Iﬁgrg?yec!yl of 5-8 ring

Kyl enea ene, eac
RRmsl\WitM-‘HNafﬁélrQﬁtngI\I:I\I- |s 1 or 2, preferably 1,

A8 o dBRoesle %‘ﬁﬁ’ﬁ“ﬂ?ﬁ?og‘"‘g g o gty
smum—&»gérﬁzsﬁis- 1R e wheesineachheandiRy ix indgpeadently cycloalkylene,
eydichRAchiRyler® &Wél@&lh}féﬂeaﬂk len&g@logky%%acﬁ Ry mdependhently is

i nst ance cycl ohexyl enotes together wt
Fyclogliyleng yréoa'ky'm%'ea?éyﬁpﬁlgﬂﬂwl'tyle@ta%‘ alkyepg. gaph =£1-Zo-are —
RRENRE, prcterBely |- KZN-, 8- 1F%§-Z'?)Eefer%l?ﬂ earfll K968 dBtinedaBeveR2.g. 0 or 1.

i s independentl|y cyclohe ene
cycl ohexyl ene-C, - C8a|ky|ene
Eycdahmpigy iresvenpolindsGafdeurnBe)cycl ohexyl ene; each R6

ggﬁgﬁg&%f] fé)lﬁﬁ ég_se@ggf:vlﬁ@gagﬁé-aqom wherein they are attached to, a cycloalkyl of
538c¢4ahmejfoensta6ce Eridhkeyl ene- cycl ohexyl ene, each
pr ePer 0! ldgnoltyﬁngﬁ%r wittH q{ egr?abl!{ WhICh aré aﬁached thereto 2&1 group —
5([21'22'Re-]kz1-22"R5-H)t, wherein each R’sand Rsis independently cyclohexylene,
cyclohexylene-C.-Cgalkylene, cyclohexylene-C-Cgalkylene-cyclohexylene; each Rg
independently is cyclohexylene, cyclohexyleneC,-Csalkylene, cyclohexylene-C;-Cgalkylene-
cyclohexylene, each -Z;-Z,- are -NR4-NR -, preferably -N=N-, tis 1 or 2, preferably 1, and k
is as defined above, e.g. 0 or 1, for example 0.
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is as defined above, e.g. 0 or 1, for exanple 0. WO
2005/ 030852 PCT/ EP2004/ 052271 -15 OF interest is a

woanpmaesd2 of fornmula (11c) wherein R3 and R4 f 8BCWEP2004/052271

together with said Catom wherein they are attached
to, a C5- C8cycloal kyl; and C-atom denotes toget her
with H R 3 and R 4, which are attached thereto, a
group - 5 R5([Z,-2Z22-R6-]1kZ,-Z2-R5-H)t, wherein each
R 5 and R5 is independently G 15C8al kyl ene, C5-

C8cycl oal kyl ene, C5-C8cycl oal kyl ene- C, - C8al kyl ene,
C5- C8cycl oal kyl ene- C, - C8al kyl ene- C5- C8cycl oal kyl ene;

@ﬁ Pﬁ‘&éﬁ'lé ¥ oé?ﬁpodna of formula (lic
C8a| cl oal kyl en

cl oal kyl ene-C
RREroT s 478 R YRR, 6 A atfere 113y 87 st a Co
Ca¢y@lo&lkﬂﬂd k is 0. 10 Accordl ngI y, in a further

<§’ gzq(%?@ Id8 § [%ﬁg’ﬁqlany w.%rh %andah's %ea{rgggachgg m%tﬂ, a group —
Hs([ZSZQRG-]kEaBZtRQ;@!l)f mhbgehreasaefh R?d'&_!hdlﬁ5 |sf{6de;mnaerdly‘£a4maikylene Cs-
t Ldae
?nggwgmslfeﬁ%nqy&%clqag(g lepe- 21-&% lr%lgr%e Q@-%éﬁ%allﬂyleﬁélere%ﬁylene-Cs-
Caey8loglkllond; lespedkllgRy'lis C}BssleloalkyjerpmonGgaIl(yldne)Csﬂgeycloalkylene and
rEQOYSG‘KJ_: é%gcléé?%n%aéé OE f hﬁ‘; 'I\P"l(le r{tlé ?Ynd ll% OSuc h

endr mers, ‘especl a W th
recurrl ng azo groups. Exanpl es of corrpounds of formula

(A'cbc??j glg’l bléqa'the%\%%%(ﬁ Q@He@éh ﬁ’&'VIQ’I Radther i th&ARene, then if Rg is
a

anes azoary

plaz%gy@k}ﬂﬂ]ekléﬁ@ Ieaa@%@@mcgwf Rypﬂ divalpng ring system, the length
6’5/5&1@@&&%@%@%&&&%%@1 §aﬂe§étmdt@ﬁ§%ld<@@§cloand 4-diyl. These

npounds. of for mul é{ |ncue20
SP@P‘?}WP&%H)?W "aoé’ﬁh%f@lf 0 a7t 9T dagMentioBach optional Iy

substltuted e.g. wth 1-3 substituent(s) as defined

h@pgucaﬁmayg—f“hd a subst it uenlgvﬁa_ré%n% ogroup%

-C(0)0-al kyl, non-limti ng exanpl es bei ng

Exa&%kg?o%gpsob:@%? a%‘ﬁ'lu (%)0 élb é[ bi 8(0 SQIE%} otc?cg%acl](y&alk%nse,

a sa ura noc
ae;ﬂamelﬂarmsowlazwwaléem aryiagesycloplkanes, @ruhmﬂynldglkx(lalk@)es

SR i P seR L
Pisioninldaracigtadnbae ponepnaly bLEAE] oo idsdbsituent(s) as

Befhed dbotE RSN BERitPS su&liuﬂuhtaa'elalk)enyl ég)GHz(—UHa,)NHZK ld)lb) COOH -O-
e of the C atom an

de
ST TO BRI PRI A B e A =Y
m@rewdhle l%?d:l@élﬁﬁ {é s:uftfm?d 8 PAtLRy rhdncfay&!étbhd Rt a@ldéﬂnw bbove.
i ona s ituted c 0 on
Hrpieerriaiies o o aPRyIa g iana 9 pia SRpFgt sy epagesy-diazene
al a40BxEyybiddBeabiddhery msetittell ned above, wher eby
each said ring as a group or as part of a group is

saturated or partially saturated,
In a further suitable subgroup of the present compounds or e.g. in compounds of formula (1),

(), (l1a), (1Ib) or (lic):

(i) at one of the C-atom and Z3, as depicted in formula (I'), R», R3 and/or R, is a monovalent
radical selected from optionally substituted alkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl or optionally substituted heterocyclyl(O)s(alkyl), as defined above,
whereby each said ring as a group or as part of a group is saturated or partially saturated,
such as saturated, ring system; and any remaining R, R3 or R, is a group or forms a group
other than aryl or heteroaryl; preferably one of R; and R, is optionally substituted alkyl,
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such as saturated, ring system and any renaining R2,
R3 or R4 is a group or fornms a group other than aryl

wonosasessoar yl ; preferably one of R3 and R4 i SPCT/EP2004/052271

optionally substituted al kyl, W 2005/030852

PCT/ EP2004/ 052271 -16 optionally substituted
cycl oal kyl, optionally substituted cycloal kyl al kyl or
optionally substituted heterocyclyl(Os(alkyl)" as
defi ned above, whereby each sail&l-ring as a group or as
part of a group is saturated or partially saturated,
such as saturated, ring system and the other of R3

@pﬂbrﬁﬁy bigbsatuted| cyabalkyl %? lSnaIll{'sul?éﬂﬂlté:&?cycioélkﬁél Cyil%PBptldnﬁl aﬁsubstituted

%r%clw@@ﬁl& qsrge? D ﬁ,lw}%treq?/n%each paid HRg apg g;r)qrgnj,pzr1 as partofa

igomptih edturateidior paauawy Satarhien) fuch ab 6810RAId, HRY ¥ysteh®and the other of Rs

SRS b LG TR Tt o Y Py & gﬂ?ﬁ%mar ring

system such as saturated or partially saturated

. ' | | qal kyl., h .
015 L a8 0 25 8 B P 9 s
shidgeatom orsreapéubmjy ZH whergin they avadtached @darc apticaslly substituted,
@Stqu;ﬂ&do gc}rég ?&U%geot %%ﬁ%&?\b?ur%ﬂ tag ggttuﬁaet?é)%agﬂallgs%ﬁr%?ed
Ordiete(rpwcyyl Zgitabiyorycioallsyl degshof which maly beroptienally sybstituted,

faﬁcﬂ F(g lftiﬁgfénhfi‘s{ a Nl)(ﬁdlq _I-R%’_a ménogélgﬁ‘ﬁacglﬁal éé g@ﬂ%g%égé‘e Gh84Han aryl, e.g.

éh'de?ﬂcr' y’;‘s PTG&TQ*P'Y {Rs 30MhB¢ form tagether wiih szig C-atam; or

optl onal 'y substituted alkylene interrupted with one

Zbé;%%?erﬁ%se(%g%?eg%g ;‘qsﬁg\aﬁ(ﬁ) gcﬁrgg Hg%ﬁ%ggﬁﬁ kﬁ lilftperejsent Rz and R4 a group
eRG{[Dat K3 |jeh eZalReyH)e B&ch m’pémwnah ||rwe§el'hféhil)l (btitlﬁﬂally substituted alkylene,

G LIRS A S 28 G, ooty

hd!sstumﬂﬁyblp:al@ylene @ptlonah}ai;db;stﬂstebsﬂclba]k%ealkylene opgonally substituted
stitute

B SHSRIEbN) ENESLIILEOE, SRRl BTkt MBI Sl courae

Qaﬁe@cwly@eathapngﬂsowwntea@epmcwenealKmng ooaptionslly substituted

ﬁé‘tb#bﬁ?élﬁ&ééfky%ﬁéﬁét@r'o!:%] b%ﬁég@% ea%H‘ﬁsgldQI?ﬁg%@'éﬁr&}gpe&’as partof a

ring system “each
groyB ip Fag#ratrd or awaalbzeawéatecﬁ @ucfea%wtmtednmgms@m eathRe |

#aepeniieftychds Ahearitey A8dildneer IQ’FQNCPFQ; Ratbind8oh A, ahd z1arBLN=N-, and
substituents” belng as

r ef erapl tiona
E@F&E@& 356’80%9‘1 %V%rsuﬁ%qpht is {or & Riefsrblnt z3 are
substltuted as defined in one of (i)-(iii). Suitably

tion k; tjtuents in any of the above defi ned

3‘%@"3‘ suSﬂ't‘éerﬁ% &g aﬁfjeé"ﬁ d#PG¥Sups is as defined

above except an aromatic ring, such as aryl and
r 3OI one .al.ternatjyve roun of .the _

e BB ot o0 RS B3l 365 B0 ). sty e optioa
$ubstituents in any of the above defined groups or in a moiety of said groups is as defined
above except an aromatic ring, such as aryl and heteroaryl.

In one alternative subgroup of the invention R-R; at the G-atom as depicted in formula (I')
bear or form no aromatic ring systems, such as aryl and heteroaryl. In another subgroup both
at the C-atom and at Z5, as depicted in formula (I'), R-R, bear or form no aromatic ring
systems, such as aryl and heteroaryl.
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bear or formno aromatic ring systenms, such as aryl
and heteroaryl. In another subgroup both at the

wQ2eisosvand at Z3, as depicted in forrmula (1') PCREPERN4/052271

bear or formno aromatic ring systens, such as aryl
and heteroaryl. WO 2005/030852 PCT/ EP2004/ 052271 -17
The terns enpl oyed above or bel ow under any of the

gi ven formul ae and under |ists defining separately a
substituent or a subgroup, neatv4in general as follows,
unless ot herw se stated: The term "alkyl", "al kenyl"
and "al kynyl" as a group or as part of another group

(The @Jﬂm@%n‘lpfbyed aboleddr %Eiow)unH&fér#%‘?th@%Wén%r\‘rﬁj&and%ger lists defining
branc ed chaln radi cal s of car bon at ons

SFeqTd ey sy atﬁuqrg Obd SUDGreI, rr}g@B insgengral agfollgys, unless otherwise stated:
G'W@thﬁ‘emﬂﬁ “gKehyl” Rad t‘alﬁ}m&ﬂéﬁ ¥ grdup of as Part & dnvther group (such as in

A A A e e iak

IBBafertabIgylp suRa mlbcyn aioimis aln tetifin bmb&dlmphtefaaﬁ éﬁﬁrt}(:ulaﬂytlﬁi chse “alkyl”,

%\“TPEWP& aé'P(BW grela?rﬂﬂﬁ‘ o ?}ﬁ?{aﬁ,%lpoﬁ% O(QFO% FlébSHBIﬁBﬁ(SQ for a given

@rquprog ap R, theyi guitebly bontdis updo §. prefamblyaiptib € oo, e.yeber. 2, carbon

4 . .
S FUBLEBR o 50 Bt e 4B o e
Ponds, egumeﬂﬂuplelorsresg uere tgigle bondh et rajjlc;ﬂ ofri-alkenyl. “Alkyl _interru pted
Witk &l r@?érgxﬂomv Ay hedf ARe Of mBR E\g{ah%,qf.s @091)&@{ Rt Brok

saturated or y satur at
peydealkyl” ag a@mmw@,m@ﬂ@f ampihes grqupey saturbieg qwaﬁlam@aturated mono-,

%ﬂr&%lyé‘%ﬁé@arwéycfeﬂhbﬁ @ ?Hra’ﬁl)r?& 5- @M%&tbﬁls I duiBbly saturated
such as cycl opentyl Xy cycl oheptyl or

EYPOPBIGEE 19, sychras wglpam% cvegvawhémhep&w e dclgpalylefr instance
I@yﬂc)‘l'ﬁixleorrslaﬂ@ateéﬁ ura;ticnasmg SUBPASS YrBbidcyas” éiﬁidfﬁ@cﬂamemnch is fused

\MH:\ Iaﬁa qtg&#:)gng rgogty %%qﬂ%gfvgfa%gg erpl‘y?n&cg)?nl etl ¥nonety Alternatlvely

Abttielyszturated Sﬁcycloptkylt' isads|defiset abood el sataatddodycloslkyl eixSeplthat it
%8& s g agl% % twﬁ gos?b aL ur %sgg i ectlJoon slﬂ etgﬁ)ﬁﬁg ?@cé)nlngtthereof whereby

contar i
frocese of a bnyctlh also sysgerm Whemmraesatllrewd ofonoeyul ie fiysed with an aromatic

. I
(ﬁﬂi @g}% g glb g&%ﬁ% o Q%S%ﬁ %é\?]érgd:zw f8 Cp‘ﬂeﬂ}ll%r ﬁﬁ%ﬂfﬁe@ >;)?(gq‘erably phenyl.
Eﬂéﬁg@cyﬁ_lyl"@swse@a@ng oves pait of "‘mtgflocyqugq)g@mx]” has 5 to 16 ring atoms

W&ﬁ‘ Rh& fourﬂ’fe?ér@ét@#?r@éeﬁ@t‘éﬂﬁjom I@Q) aﬁ%rﬁg Qﬁcﬁt‘lﬁl&)‘émalﬁ&er WP ring

al one or as part of "heterocyclyl (O s(al

@@@@%ﬂgﬁgrb&nws g eRndiRemeRe- er!J'uP" mﬁa’@a? en%fS mermbared
RIN6&chEidy. 8B Meté?o@%@( Sverd séf‘u%téch@r ﬂa@tﬁﬁﬁy B&kEFatedf hétél'Scyclyls and

rin t ons geln carbon atons and can be nono-, bi-,
8F°"%<9P$‘8§‘?EQCV yls.d-eghetgrogifenber ed  nonocyclic ri ng.
Sai d heterocyclyl covers satur at ed or partially

rat het erocycl yl s ang rratl c hetero 1&
TRE o ReAkEIE 57 & 801 s PRL KLt STRAoTRLSSS Grd bt atoms, or
azamgle t1 -80dartmincitdres, egpedigly dongbos afnis; 0 ins&inbe metiylRiS or ethylene.
fFSF instance, the term “alkylene” comprises 4-8 carbon atoms. “Arylene” is phenylene or
naphthylene, preferably phenylene. “Cycloalkylene” as a group or as part of another group is
saturated or partially saturated mono-, bi-, or polycyclic carbocycle of 3-16, preferably of 5-12
carbon atoms, suitably saturated monocyclic ring, such as cyclopentylene, cyclohexylene,
cycloheptylene or cyclooctylene, for instance cyclohexylene, or saturated bicyclic ring, such
as a “monocycle” as defined above which is fused with a saturated ring moiety of 5 to 8 ring
atoms, e.g. with cyclohexylene moiety.
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exanpl e 1-8 carbon atons, especially 1-4 cabon atonms,
for instance nethylene or ethylene. For instance, the

woenimo3elskyl ene” conprises 4-8 carbon atons. " RACYIEED®1/052271

i s phenyl ene or naphthylene, preferably phenyl ene.
"Cycl oal kyl ene” as a group or as part of another group
is 30 saturated or partially saturated nono-, bi-, or
pol ycyclic carbocycle of 3-16, preferably of 5-12
carbon atoms, suitably saturat®d nonocyclic ring, such
as cycl opentyl ene, cycl ohexyl ene, cycl oheptyl ene or
cycl ooctyl ene, for instance cyclohexylene, or
sat urat ed bicyclic ring, such as a "nonocycl e" as
ﬁﬁ ned a ove whic ﬁ with a saturated ring

it ’§a¥ %0"8045? M '”é‘?%'ﬂfﬁ"‘s of the givgn: HimRee szﬁ?éban ioras, for
axaremg meth, afh%p&waﬁapreﬁfl rEﬁﬁ?QéHcQﬁM@obuiW terButlIe L Bthylbutyl, n-

Rl is SR E BBt P RipetRunlifht-Bofh drstnvlas p-neoty, 2-
pretyiheptyl, sapﬁii}i:ep‘amethwmltyyh-meteﬂhémylm meths'mbptw h-octyl, 2-ethylhexyl,

qré lﬁ-\lé I'%lhleiqé,l 1e { ?Y&ég’c aérmztpﬂ%r}pﬁte r&tn f, He(p{g)lgﬁﬁecyy1 methylundecy! or

gloda@vlhyl hexyl, n-heptyl, 2 5 methyl heptyl,

1,1,3, 3- tetranethylbutyl 1- met hyl hept yl,

3- nethylheptyl n-octyl, 2-ethyihexyl,

In the gontext eEthRyipsmsiplion ofthe pesentinventiamethyerpeaikyéne comprises within
fl‘\%ﬁ'l)ﬂlts oﬁt‘ﬁ@lé‘ven Hﬂﬂﬁ&ydf carbof Bl Fgfgfﬂiﬁgle ﬂ{ethé/ﬁeﬂg &Y tre Hrfnched and

t he cont ext of descri tl on
HRRraRhed |'§°”leh9e°fte§'|¥fﬁ"81 wa'ypsé?r@ Buiitene, sp@atylﬁne Hexylene hepiglene,

bitfibhe nohylérite d&iylenB, iHHEBREND HodetyRAE tAdeR)Bne HRY tetradecylene.
exanpl e net hyl ene and -t he branched and unbranched

i soners of ethylene, propylene, butylene, pentylene,
e igrra IaBmx;hmay yoreprize vﬂmtnych@ it GTAY §iGAErurtlRE B &Bon atoms, for

RIS SRR R bR BRSPS e, bty
mr\mwyn berty@xy, dfeptywtamt}dm@nmnybw debyleyanmmleeylo®t, Hodetyloxy,

e TN T N N

oct yl oxy, nonyloxy, decyl oxy, undecyloxy, dodecyl oxy,

e
E’éi“i%%%‘b‘%‘é%gy“aﬁé "'?ﬁi%'% P BRI el optenyl octenyonen,
gsrcenylgidprenyl @” qderenyhl | vyl , butenyl, pentenyl,
hexenyl , heptenyl, octenyl, nonenyl, 20 decenyl,
ndecenﬁ and dodeceg%l. A termsuch as _ _ _
Moick 99 eyreakyipnesbisnacydeatiengenaaas ihat thigropmpantains the given

GOaE) lrﬁtﬁfstoaSélsyctobﬂ(yI@hé’ @lkyl@lé‘éﬂ@%yylédﬂ(aiéﬁe%oﬁl@e%%d in the order given
ene and oal kal ene connected in

cl oal
e B eThegTeAoird of Ref Grobis parIarIs MEsHAG ob St @UP is anaiogous

ortpaanpingiaerabagenor e t han one given group is
anal ogous 25 to the exanple given above. For exanpl e,

t he compound of formula (1) or (1') is:
For example, the compound of formula (1) or (I') is:

1. an azo compound, i.e. a compound containing a group of formula -N=N-.
2. a hyadrazine, i.e. a compound containing a group of formula -NH-NH-.
3. a hydrazone, i.e. a compound containing a group of formula >C=N-NH-.
4. an azine, i.e. a compound containing a group of formula >C=N-N=C<.

5. a triazene, i.e. a compound containing a group of formula -N=N-N<.

Of interest is a compound of formula (1) or (I') that is not a triazene.
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1. an azo conpound, i.e. a conpound containing a group
of formula -N=N-. 2. a hyadrazine, i.e. a conpound

woanmisasesang a group of forrmula -NH NH. 30 3. PAT/EP2004/052271

hydrazone, i.e. a conpound containing a group of
formula >CEN-NH. 4. an azine, i.e. a conpound
containing a group of formula >C=N-N=C<. 5. a
triazene, i.e. a conpound containing a group of
formula -NeEN-N<. OF interest 48 -a conmpound of formnula
(1) or (1'") that is not a triazene. WO 2005/ 030852
PCT/ EP2004/ 052271 -19 For exanple, the conpound of
formul a (I) or (I ) is not a triazene and/or is not an
ester or an amd

?ﬁé?@awle &?p@mpavvqjofﬂw% @)rqré'z)é?n@ot&%aaaea? aRg/ObRingeanxide of N
bls ZaZ;, Alsalf 2an stdrer ah BMidRNRseof, SspebiilciRAE¥n®&Nd /or an oxide of N
fog la (1) or (1) the definitions are selected from

rrgi”oup consisting of: A each R3 is independently
and each R4 is independently a nonoval ent radica

S5 PR, e LR R b BRI rom ve g

nm&ast@g ON and/or S aton(s), optionally substituted

cycloal kyl, optionally substituted cycloal kyl al kyl,
optionally substituted aryl, optionally substitut ed

Ar §ck Fayis Indeprrideniiy ang egagbRe istindependentiy axynavgntyadical selected

#8119 léﬁéll?b’llﬂ)%ﬁfufédt ! @E) c{r{%{ﬂ%@%ﬁ% ’alk‘}piHeﬁ'Pé/\Eh Yith one or more

subst’i f ut ed

QuNandfoy %og{si @ﬁyqnallbﬁtqsgtﬁadpyclgaj [gg,tqmgmayu substituted cycloalkylalkyl,
&ﬂ;ﬁﬁﬁw ﬁib)éﬁtﬂieb Yahy),-optiorY 5@sRauted a?*lﬁﬁ{ll' dptibegl %ﬁbstltuted

%/2%5 aI | y substituted | oxy 3/
Ry BRRY AR RS B ey SN Jod arfaikfonyalky,
opibnially émmui@ataacbﬁylaimaﬁaugehmtmh dzl;%?lmﬂdﬂkwn dptfoham substituted

Rle Bhfood ipbiied i Bycshydioain apionaf taliad nefeyetO)alo,
véith enetoyfolntietars atbafs seledtedadumpendemdy fromfN, ‘gihamfs JIRY-C(O)- (alkyl)n or
. 1 ’ :
RS MRS B3 i o], DB o8B i B oo
ebaveosrchrad whRh iseptighaliysubstituteds Yaib 6ver Nttirand leach( $ add n R3
fadp é?ﬂjeﬁt@f(??)rf ogether with said G atom or,
e

respecti Z3, wherein they are attached to, an
optionally substituted, saturated, partially

BaétLHn@to? gotﬁ fof %@T%hfand@néé gi®n iR @HeyébY)dé formlIBY )Sﬁé%’érﬁﬁ]h form

20 carbon and, optionally, hetero rin

WH@V‘@W'”{ $ld Gt ﬁaveqﬁ’@tﬁé/ﬁky £4 W§eRindhay arp@ﬁz@egép esrapgonally
Suitmubdd, Qatatﬁtﬂdobarﬁally%ﬁﬂlré%’d brSardmBRY) MeAbEdHpolyaliis Ahg &fstem of 5 to

98 carl gl'(Ij alfx B?ﬁaﬁlﬁ %etero nngoe\l/toms, whereby the optional hetero ring atoms are
selected from N, O and/or S; and R, is a monovalent radical as defined for R; and R, above,
or forms a bond between the C-atom and Z; or, respectively, between Z; and Z,, or forms a
bond in the ring system formed by R; and R, between said C-atom or, respectively, Zs, and a
ring atom adjacent thereto with the proviso that when one;

C. Z; forms together with Ry, if present, R; and R4, which are attached thereto, a group —
R's([£1-Z2-Re-1kZ1-Z2-Rs-H), wherein each R’sand R is independently optionally substituted
alkylene, optionally substituted alkylene interrupted with one or more N, O and/or S,
optionally substituted cycloalkyl, optionally substituted cycloalkylenealkylene, optionally
substituted cycloalkylenealkylenecycloalkylene, optionally substituted arylene, optionally
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or forms a bond between the Catomand Z, or,
respectively, between Z3 and Z2, or forns a bond in

woheosrisesg2system fornmed by R3 and R4 bet ween sRCWEP2004/052271

C-atomor, respectively, Z3, and a ring atom adj acent
thereto with the proviso that when one; 30 C. Z3 forns
together with R2, if present, R3 and R4, which are
attached thereto, a group -

R 5([Zl -Z2-R6- ] kZl -Z2-R5-H)t,-2therein each R5 and R5
is independently optionally substituted alkyl ene,
optionally substituted al kylene interrupted with one

"
gntéél,ngg@d %tzggéfﬁ%nﬁao&;nglggg%)ﬂﬂgﬁ ¥ryi%‘r\9§lkyléngaﬁﬂiene optionally

@ylgsftlggw g}&l;{{%;]eeﬂglon@;msp bstituted heteigsyglylenaaliflene or optionally
@MSéti&ﬁéd@ét%@ﬁilﬂféﬂeﬁlkﬂéb(éﬂe%dﬁlLll@ﬁ@ calh }; ﬁ‘l@ébérﬁﬂently has a meaning

subst i tiona V\D 2005
BEANED I s 08 OOV B tire A INGPPRaRTIN PR gl sbove, tis 1-3
apd kﬁm&ilolhyn saithat fhe luidﬁéﬂ:gaf Wb@ﬁt&ﬂhﬂ@_l,/ﬂelemmﬁj dngfand ofI flormula (N or(l)is
opt.i stitute erocyclyl ene, optionally
g@b@%ﬁﬁ? i%ooﬁeq?r@wo%?clf S?Iogfﬁ)bal kyl ene or optionally
sodbstituted heterocyclyl eneal kyl enehet erocycl yl ene

h a ni.n en for
4 B UEPRD Yl B0 n R W e affonfit Py deorEiehta tnking
dedupnBe tafromd’ RERACsZ11Z,RHUR mihick desoteh asesurrsy stiaetura bt of a

?;Blzg'ugp lV\ﬁ'lrF é){\?kggta Im(lﬂ BS&%@%{I{% ngﬂgB%ﬂoﬁ@ hgtercfc?élﬂgn@or aryleneg;

and D. Z3 together with R2, |f present R3 and
i artached thereto, represent a linking
group -R8-| 16 form RRSRAC Z, - Z2-R8-[U],, whi ch
denotes a recurring structural unit of a 10 pol yner,
wherein R8 is a linking bond or alkyl ene,
ycI oal kyl ene, heter ocyclylene or arylene; Uis CH
% Qgg~~o; is Hor alkyl and x is 2-500, e.g.
nd the remai nder of the substituents are as
defl ned above For exanpl e, substituents at t he group

-Z1- ' onpounds of formul a ') are: a 1)
bot h%as deP| ned Ruisdeer aikyl and x @r?é%))se@eﬁ A&d under A

and one as defined under B. 20 a3) one as defined

G51 FisBm AR o e HRSarodETR Bder D a5) bot h
as defined under B. a6) one as defined under B and one
gﬁr e>§51' Ee:%}ltl#gigj%hﬁgé hetgrgupo%e-zzqsm goen%ortl_l% S0 ormula (I) or‘%l ) are:
a1) both as defined under A.

a2) one as defined under A and one as defined under B.

a3) one as defined under A and one as defined under C.

a4) one as defined under A and one as defined under D.

ab) both as defined under B.

a6) one as defined under B and one as defined under C.

a7) one as defined under B and one as defined under D.

For instance, the compound of formula (I') or (1) is as defined under:
¢ 1andaf).
* 1anda2).
* 1anda3).
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25 For instance, the conpound of forrmula (1') or (I)
is as defined under: 1 and al). 1 and a2). 1 and

wa2os/09352005/ 030852 PCT/ EP2004/ 052271 -21 0 1pramaPash}/052271

1 and ab). 1 and a6). 1 and a7). 5 1 and a6),
especi ally. For exanple, the conmpound of fornula (I")
or (1) is as defined under: 2 and al). 2 and a2).
10 2 and a3). 2 and a4). 2 and ab). 2 and ab).
2 and a7). 15 2 and a6), espezially. O interest are
compounds of fornula (1') or (lI) that are as defined
under : 3 and al). 3 and a2). 20 3 and a3). 3
and1@é}a4) 3 and ab). 3 and ab). 3 and a7). 25 3
and ao), especially. O technical interest are
conpeodad).of formula (1') or (1) that are as defined

UNdg g as).
* 1anda7).
* 1 and ab), especially.

For example, the compound of formula (I’) or (1) is as defined under:
* 2andal).
s 2anda2).
e 2anda3).
s 2and a4).
¢ 2and ab).
* 2and ab).
e 2anda7).

e 2 and aB), especially.

Of interest are compounds of formula (I') or (i) that are as defined under:
e 3andal).
* 3anda2).
e 3anda3).
e 3anda4).
* 3and a5).
* 3and a6).
e 3anda7).

* 3 and ab), especially.

Of technical interest are compounds of formula (I') or (1) that are as defined under:
e 4andal).
e 4anda2).
* 4anda3).
* 4andad).
¢ 4andab).



4 and al). 30 4 and a2). 4 and a3). 4 and a4).

4 and a5). WD 2005/ 030852 PCT/ EP2004/ 052271 -22 4 and
wa@pes/n3osszand a7). 4 and a6), especially. 5 FBCT/EP2004/052271

i nstance, the conpound of fornmula (1') or (l) is as

def i ned under: 5 and al). 5 and a2). 5 and a3).

10 5 and a4). 5 and ab). 5 and a6). 5 and a7).

5 and a6), especially. 15 In FR use the conpound of

the invention can be added to-2he polyneric substrate

alone or as a mxture of one or nore conmpounds (1').

The amount is chosen in a manner known in the art so

thauaﬁaabpdustrially acceptabl e flane retarding

property 1s provided to the polyneric substrate.

Nat dieafBy)-t he anount varies depending i.e. on the used

pol YnRLLE) ssekiit € and 20 use of application of the
obt ai neg )fléagr%\:? rgt arded polyneric substrate and can be

determined by a skilled person. As an exanpl e,
amounts from 0. 1-20 wei ght-% based on the polyneric
ubstrate (agP, preferabI)( 0.1-10 wt-% for exanple
of ingfanze. iie CPARORREAIdaAMylaZy ber ()dnas dgfippdEndarovi des a
RR eef@as).tion, conprising 25 (a) a polymeric
substrate and (b) at |east one conmpound of fornmula
(1 Pandpf)-or (11)/(11a)/(11b)/(Ilc).

* 5anda3).

¢ 5anda4).

* 5and ab).

¢ Sand ab).

* 5Sanday).

* 5 and ab), especially.

In FR use the compound of the invention can be added to the polymeric substrate alone or
as a mixture of one or more compounds (I'). The amount is chosen in a manner known in the
art so that an industrially acceptable flame retarding property is provided to the polymeric
substrate. Naturally the amount varies depending i.e. on the used polymeric substrate and
use of application of the obtained flame retarded polymeric substrate and can be determined
by a skilled person. As an example, amounts from 0.1-20 weight-% based on the polymeric
substrate (a), preferably 0.1-10 wt-%, for example 0.1-5 wt-%.

The present invention further provides a FR compasition, comprising
(a) a polymeric substrate and
(b) at least one compound of formula (I'), (1) or (I1)/(Ila)/(1b)/(lic).

For instance, a FR composition comprises
(a) a polymeric substrate and
(b) at least one compound of formula (1).

For example, a FR composition comprises
(a) a polymeric substrate,
(b) at least one compound of formula (1) and
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For instance, a FR conposition conprises (a) a
pol yneric substrate and 30 (b) at |east one conpound

wofodsmsemika (1). For exanple, a FR conpositi onPCT/EP2004/052271

conprises (a) a polyneric substrate, (b) at |east one
compound of formula (1) and WO 2005/ 030852

PCT/ EP2004/ 052271 -23 (c) a further flane retardant.
For instance, a FR conposition conprises (a) a

pol ymeric substrate and 5 (b)-28- | east one conpound of
formula (1) with the proviso that the conposition does
not contain any other FR conpound. For exanple, a

{d) aTertHcP hahé Afdra&@MPOsi ti on as descri bed above
conprises (c) a further flame retardant. 10 O

interest is a further flanme retardant (c) that is a
hahagenmemfdomasuf@tafnﬁﬁ@és a phosphorus conpound,

t al tal hydrate, netal oxides, a
Iaa°rﬂ "Bﬁ@?gafefq nme retardant, N hydrocar byl oxy
@mbattmedommh difonsierag) am ne FR, an al um ni um
ound or,_a bor ound or

d
AT R Rueclio 0h) COMBREER IR cPite B pOiRe P Theihounet
flams retardant (c) that is a hal ogenated flams
t based
FLBGHRE o ine PIARBOL B S0P A R RO PEL R ER L,
(ﬂ)ﬂd‘@f@dﬂ%{mm@armtor an antinony conpound. 20 For
exanpl e, FR conpositions conprise (a) a poI ymeric

substrate and (b) a conpound of formula (I') with the
P thlares is mfafthwﬂérrﬁmef@mpb@b thabin @ halgarated Baroaretardant, a

Bﬁ’és@ﬁ&{l@%&ﬂpd:lﬁd Crﬁ%%%%dezﬁle@hﬁyd%t@ SRAEI dxE8MY hfAmine based

| so provi des a ane retardant conp osition CO rrsin
?%{ye 5?"?58?'vn'%whwogqﬁlbﬂwauesﬂt\(tw mp%mwﬂjaramef& A Algminium

€dmpouaBitan antimony compound or a boron compound or mixtures thereof.

Of utmost interest is a further flame retardant (c) that is a halogenated flame retardant, a
phosphorus compound, a melamine based flame retardant, N-hydrocarbyloxy substituted
(NOR) hindered amine FR or an antimony compound.

For example, FR compositions comprise
(a) a polymeric substrate and
(b) a compound of formula (I’)

with the proviso that the FR compositions do not contain any halogenated FR compounds.

The present invention also provides a flame retardant composition comprising

(a) a polymeric substrate,

(b) a compound of formula (I') and

(d) a further flame retardant other than the compound of formula (1),

with the proviso that the further flame retardant is other than a halogenated flame retardant
compound.

For example, a FR composition comprises
(a) a polymeric substrate and
(b) at least one compound of formula (I')
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(d) a further flame retardant other than the conpound
of formula (1'), with the proviso that the further

wohersw3esse ar dant i s ot her than a hal ogenat ed f Pam@EP2004/052271

retardant 30 conpound. For exanple, a FR conposition
conprises (a) a polyneric substrate and (b) at | east
one conpound of formula (1') WD 2005/ 030852

PCT/ EP2004/ 052271 -24 with the proviso that the
conposition does not contain -agy- ot her FR compound.
For instance, a flame retardant conposition conprises
(a) a polyneric substrate, 5 (b) an azo conpound of

fnﬂ’cﬁ R Gofido ﬁwaﬂﬂg corﬁﬁ&snt%nfd%é H&rcoﬁtla ]yroﬁ"te? Fﬂ%ﬁhpg%ﬂcf‘

the prooviso that the azo conpound ormula (I
st abl e at tenperatures hi gher than 180 and the

n:e+ MEBAES aﬂlﬁﬁétrétafdﬁnt(c%}ngb§ltlé}9éotn$ﬂ?lséf omat i Cf ?I kenyl
| Nt eres is a ahe

yner or co

? ”CéHFI%@gtl on conprising (a) a polyneric

w%tarzatcempémd dlfor@alate) ghanpound of formula (1') and
fl ams retardant. 15 For exanple, the

& é) fa fur ¢
At H‘@Werfﬂfaﬂﬁée Ar9A%Y dant (d) is a further flane
fndth atfedgrovisd thit thl aedcahamsing of formaa (i iigstiblé agtempe@tures higher than

OB B Galt 850t [ Eh ot oR g flos iieoBlymer
retardants (c) is not a phosphate based flane
. Wriher fl
Riredale  pe b RO BRG o o0 oa 1 on
Mmerfsrsghst@tel 30 vvel ght -% based on the pol yneric
§M%tgz%q:o(,@mn %rﬁ{ ank 15 Wt-% for exanple 1-10
in

ni ca erest is a weight ratio of
K‘ﬁ@tf%i’ﬁ'!ef@é%é‘ﬂﬁﬁéntto further flame retardants (c) or
(d) of 1:100 to 10:1, for exarrple 1:20 to 5:1, for
i_nstance

llé%Ot()Zl The oea\?edflarre retawants
GOEPRAMAR T fHﬁB?Té'ﬁF‘e(%tj’rd?Ht @b‘ﬁ%&'ﬁ §r Jame grtargpridelyyhich does not
icovaintHaaenmy be sel ected fromorganic aromatic

hal ogenat ed conpounds such as

Of interest are further flame retardants (c) that do not contain halogen. For instance, the

further flame retardants (c) is not a phosphate based flame retardant.

For instance, the further flame retardant (c) or (d) is added to the composition in amounts
from 0.1-30 weight-% based on the polymeric substrate (a), preferably 1-15 wt-%, for
example 1-10 wt-%.

Of technical interest is a weight ratio of instant compounds to further flame retardants (c) or
(d) of 1:100 to 10:1, for example 1:20 to 5:1, for instance 1:10 to 2:1.

The halogenated flame retardants useful as component (c) in compositions of present
invention may be selected from organic aromatic halogenated compounds such as
halogenated benzenes, biphenyls, phenols, ethers or esters thereof, bisphenols,
diphenyloxides, aromatic carboxylic acids or polyacids, anhydrides, amides or imides thereof;
organic cycloaliphatic or polycycloaliphatic halogenated compounds; and organic aliphatic
halogenated compounds such as halogenated paraffins, oligo- or polymers, alkylphosphates
or alkylisocyanurates. These components are largely known in the art, see e.g. US patents
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30 hal ogenat ed benzenes, bi phenyls, phenols, ethers or
esters thereof, bisphenols, diphenyloxides, aromatic

woaniswsgdse c aci ds or pol yaci ds, anhydri des, anPdefP204/052271

i mdes thereof; organic cycloaliphatic or

pol ycycl oal i phati ¢ hal ogenat ed conpounds; and organic
al i phati c hal ogenat ed conpounds such as hal ogenat ed
paraffins, oligo- or polyners, alkylphosphates or

al kyl i socyanurates. These com@ients are |argely known
in the art, see e.g. US patents WO 2005/ 030852

PCT/ EP2004/ 052271 -25 Nos. 4,579,906 (e.g. col. 3,

No8! %5735390%]();8 ol @ﬂn&%ﬁ?ﬁ?&@ &12; Eééiaﬁ.tsd ﬁésﬁ&%ldﬁth@sSHandbook

Hanser Pub
F/enlwc 2nsifel, 5p Ed b'gnses gbl. M@lqﬁ\aaoegeqpaﬁ%‘uﬁw ane

retardant may be, for exanple, a chlorinated or

T P rtec P TRRGAR taay S ferAeTpless CHPHEted or brominated
dorphnﬁﬁgheeg gssetqdeé}éa(ﬂﬂnﬁﬁé follotelnlg, coﬁ\lpmmdgobel ), r Ic h Ih;)r gal kyl
GRSt Bofipl doriopdlite TG RGP At Mo hat e

dlhlpdmelkyll phosphate dshirs GANFTIBORZER AR-ARE Al isighps Wilsod; FYROL® FR-2, Akzo
ﬁgg ronodi phenyl oxi de (DBDPO, SAYTEX(r)102E),

ri SF3- br ono- 2, 2- bi s(br ononet hyl ) propyl] phosphate (PB
Bdmmynjnamimw oxide (BESQE, Gredt InkesGprmopy| et her) of

j y resin, ethyl
g‘lﬁc;a% R ”2@?&%‘?&2?‘*’%@? dg%%TSAYTEX(r) BT- 93) ,
IE[%WFQPHQX%E'HGMWMW&ah@wb?f@)(EB 88@%, &MS Corp.),

pr3eMSEthar) of bishbRdi | paraffins,
bis(tribr onoph%%o;%heﬁ%zﬂgk(g@ﬁ

P'@m%? BREXBI&Hhenol A ( SAYTEX(r) RBlOO or SAYTEX
alﬂylaﬂélebs(tetrai-&yémnmnde) SAYTEX® BT-93)

F%%EWC&?LOQ@%G%%CBP%@ %&Nﬁc%‘#%dent adi eno)
g:mcrhnmmd;mn@‘fn(sD_ECL(]?ANE Plus(r)), tris-(2,3-d
?ro RRpLbidp Ko%??halumde 1,2,5,6,9, 1
@trlabwamrmmeogm (WGEK@ 35100 or SAYTEX CP-2000),
Sl'h?l b% @Bﬁgﬁ]@ﬁ&f ﬁ%{eg E%ﬁf{d% (s@ﬁras BN-451),
bis- (hexachlorocyclopentadleno) cyclooctane (DECLORANE Plus®),
tris-(2,3-dibromopropyl)-isocyanurate,
ethylene-bis-tetrabromophthalimide
1,2,5,6,9,10-hexabromo-cyclo-dodecan,
ethane-1,2-bis(pentabromophenyl),

tetrabromobisphenol A-bis-(allyl ether),

dibromocyclohexane,

tribromophenol-cyanurate (Dead Sea® FR-245),
tris(2-chloroethyl)phosphate,

tris(2,3-dibromopropyl)phosphate,

tris(2,3-dichloropropyl)phosphate,

chlorendic acid,

tetrachlorophthalic acid,

tetrabromophthalic acid,
bis(N,N’-hydroxyethyl)tetrachloro-phenylenediamine,
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di br onocycl ohexane, tribronophenol -cyanurate (Dead
Sea(r) FR-245), tris(2-chloroethyl)phosphate,

wonrdes(020832 di br omopr opyl ) phosphat e, 30 PCT/EP2004/052271

tris(2,3-dichloropropyl)phosphate, chlorendic acid,
tetrachl orophthalic acid, tetrabronophthalic acid,

bi s(N, N - hydr oxyet hyl )t et rachl or o- phenyl enedi am ne, WO
2005/ 030852 PCT/ EP2004/ 052271 -26 poly-p-ch
oroethyltri phosponat e-m xt ur-e26 -

oct abr onodi phenyl et her, hexachl orocycl opentad

iene deri vat e,

h g gﬁg}em{%r nanedi car boxi m de)
N )

Oh'@}dmbﬁwlfdh%fycl opent adi ene) - cycl ooct ane,
Fﬁej(%i-, t&ggb‘gg}ﬁ%@ycjeﬁo&e(mfl on(r) GO); with or
ou

dition an anti non nerg i st such as
461 (Baviee

sHuleae-bis(ilremepiotyrismedicarhedi Huﬂﬁd) FR are
tb%t(hés@aﬁ|ewcyé|@§éhtaaréheb cytidBbaaphi te ( FYROFL EX(r) ROP,
Akzo ri phegyl  phosp hat e, anmoni um

BBWH@W%@V@@A '°(5‘r q‘l@STFLAI\/(r) AP750) resorci nol
d| phosphate ogliomer (RDP) and 15 et hyl enedi am ne

; E‘éﬁlﬁw‘i SaqE Sl ar e reBh S B LR Moni sl f1 de.
I et hy

BaBes ol Y Pablait S aRBEREE ¢ acid. phosphazene
ﬁetap’eerryéteaordm\nt@phdéphlte (RYREOREEX®RDP, Mist@aNolp))ir oxi de i s
triphenyl phosphate,
ammonium polyphosphate (APP or HOSTFLAM® AP750)
resorcinol diphosphate ogliomer (RDP) and
ethylenediamine diphosphate (EDAP),
trioctylphosphate,
tricresylphosphate,
tetrakis(hydroxymethyl)phosphoniumsulfide,
diethyl-N,N-bis(2-hydroxy-ethyl)-aminomethylphosphonate,
hydroxyalkylesters of phosphoric acid,
phosphazene flame retardants.

For instance, the metal hydroxide is
magnesium hydroxide.

The metal oxide may be
zinc oxide,

molybdenum trioxide,
Sb,0O5 or

Sb,0s.

For instance, the melamine based FR is
melamine phosphate (MELAPUR® MP),

melamine pyrophosphate,
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magnesi um hydr oxi de. 25 The netal oxide may be zinc
oxi de, nolybdenumtrioxide, Sb205 or 30 Sb203. For

wonesaaess2 t he nmel am ne based FR is el am ne pbosphmies2271

( MELAPURG MP), nel am ne pyrophosphate, WD 2005/ 030852
-27 el am ne anmoni um pol yphosphate, nelam ne
anmoni um pyrophosphate, nelam ne cyanurate
(MELAPUR(r) MO, nelam ne borate, 5 nelam ne
pol yphosphat e (Mel apur(r) .200)2+ nel ami ne cyanurate
(Mel apur (r) MC50). PCT/ EP2004/ 052271 For exanpl e,
N-hydrocar byl oxy substituted (NOR) hindered am ne FR
[ Of
ﬁe'é'ﬁﬁefﬁ% '“91"0‘“%@9?*%% 2,2, 6, 6-pi peridin-4-yl)butyl a
%pmeammoawm RO 9SPERZi ne wi t h

%a&m.hééﬁémﬁyf@mmmcém | enedi ami ne) [CAS

680-81-6] or 1-(2- hydroxy 2-methyl pro
5@% ing b@@eadecanoyl oxy-2,2,6,6-tetranethyl p iperid

Imél@mnE@bly;ﬁ?r?@ﬁlﬁét@(Maﬁpmr_Um comoolund fR i's
mna tri te um niumsalt o
?'ﬂ@?ﬁmﬁ?ﬁ%m%a%%{@&}(%@PAL(r)). Exanpl es of an
ant| nony conpound is Sbh205 and Sb203. 20 A boron
FRTEY Oalﬁwnp e, Nsh}]lcd‘?ocaso ﬁ)@ substituted (NOR) hindered amine FR is

the reaction product of 2,4-bis[(1-cyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino]-6-chloro-s-

triazine with N,N'-bis(3-aminopropyl)ethylenediamine) [CAS 191680-81-6] or
1-(2-hydroxy-2-methylpropoxy)-4-octadecanoyloxy-2,2,6,6-tetramethylpiperidine.

Far example, an aluminium compound FR is
alumina trihydrate or

aluminium salt of diethylphosphonic acid (DEPAL®).

Examples of an antimony compound is
Sh,0s and
Sb.0s.

A boron compound is for example

zinc borate.

Other further FR that may be useful in the compositions of the present invention are
oligomeric diisopropyl benzene,

silica,

silicone,

calcium silicate or

magnesium silicate,

calcium sulfate and

magnesium carbonate.

Furthermore, the compounds of the invention may be used as FR synergists in a mixture with

one or more further FR’s. Such mixtures are also covered by the composition of the
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zinc borate. O her further FR that may be useful in
the conpositions of the present invention are 25

wobkigosesse c di i sopropyl benzene, silica, sili eonapP2004/052271

calciumsilicate or magnesiumsilicate, 30 cal cium
sul fate and rmagnesi um carbonate. Furthernore, the
conpounds of the invention may be used as FR
synergists in a mxture with one or nore further

FR s. Such m xtures are al so (28+ered by the
conposition of the WO 2005/ 030852 PCT/ EP2004/ 052271
-28 invention. It is possible, if desired, to conbine

irentfiRer Isfdo§3|§|@ NPasies, t6 l:a)inhe tHe Spbtifid &&ﬁpdﬁfnaﬁf!) or (lIb)/(llc) with
Flo enat ferably any further

pY f@éﬁ%%%@at PrﬁfeﬁPiv er'ES'@ﬁrt"?'Bﬁ ToJArdAR(ISeq i B EPBROStigN of the

aveatonhvd agendbgshated FROEREMbRS oPthe UBSbI& RBbEF 'Y Trich@e NOR-
see W99/ 0

d
iR AOTA  er B OB RSP cRRRAT G A e aluminium
trihytinatly, atagnesiony hysdroxmn Inydhesced&ysuenfsuérgsm@andabﬁgremte

and bl e te ur
Tietrer TR o B1BE B Coqrmeopndy MRpEhiTh teEr 365 than
ommmunﬁh éﬂ) as desnpibedhalzoveldrg usesl, thes aaiuledig laneo wmoants of a compound
ts of a conpound (I")
gpen%eeggaltop%%%gﬁl lééfef&g\rqgie:?f ec#‘?ve FR effect. 10 The
|nstant invention further pertains to a method of
I : .
ﬁ'h@fﬁ%tgzhﬁh@%rﬂ?ﬁﬂmﬂﬁlpﬁé U Ct;JrJ & g?égigﬁfpcgz\%@e r#té‘v}imlg\’n{ﬁdﬁ 10%)ubstrate
&) \('mqre'y agempoyRdQf fermula (er e spmpsungrfdermula dlRkor (lic) or a mixture
mkmrdd@eétmﬁé bayRerickubstthter est is a nethod of flane
retarding a polyneric substrate (a), wherein at |east
one 15 conpound of fornula (1) is added to the

D)ﬁ)lnym‘&ftlls?a f:‘ngbféti lobflfne @tardlﬁ'gﬁrp*og'ﬁ{éﬂc b%s&aféﬂbymwe@‘ n at I?ast one
retardin substr erein a
F%rﬁé?ung i%r@ﬁlﬂg% lf’r‘%’%8¥ {TB%? REVEeHS §UR% ﬁﬁtgat | east one

further flanme retardant (c) is added to the polyrreric

BH NS SRR e S R b st e

compound of formula (I) and at least one further flame retardant (c) is added to the polymeric

substrate.

Of general interest is a method of flame retarding a polymeric substrate (a), wherein at least
one compound of formula (1) is added to the polymeric substrate
with the proviso that the polymeric substrate (a) does not contain any other flame retardants.

Of interest is a method of flame retarding a polymeric substrate (a), wherein at least one
compound of formula (I’) is added to the polymeric substrate

with the proviso that the polymeric substrate does not contain one or more halogenated
flame retardants.

Of technical interest is a method of flame retarding a polymeric substrate (a), wherein at least
one compound of formula (I') and at least one further flame retardant (d) is added to the
polymeric substrate

with the proviso that the polymeric substrate does not contain cne or more halogenated
flame retardants.
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one conpound of forrmula (1) is added to the polyneric
substrate with the proviso that the polyneric

weubstisetse (a) does not contain any ot her fl anBCT/EP2004/052271

retardants. 25 O interest is a nethod of flane
retarding a polyneric substrate (a), wherein at |east
one conpound of fornmula (I') is added to the

pol ynmeric substrate with the proviso that the

pol yneric substrate does not -@9+ ain one or nore

hal ogenated flane retardants. 30 O technical
interest is a nethod of flame retarding a polyneric
substrate (a), wherein at |east one conpound of
formula (1') and at |east one further flane r?tar

Qj)mpqtaagqj@@ rpgthedhef ﬂaﬁt@p?tﬁ@‘lqgca Relyaericaubstigte (A {\ﬂ;_ereln at least one

T dfhﬁhurahe) iDadIEERS tHe p‘b%ﬁ'l&t@ﬁl%tl‘é@.es not contain
ar dant

SO0 4ADHS Bk ABRODHY S (2ls6earol i N o Jare relarcnts

nmet hod of flarre retardi ng a pol yrrerlc substrate (a)

SRGRHS, aRe PRI RO TRE PP 4 9 4 TR @ HIPY 4L Rofugperc

shiestiad garer i ¢ substrate (a) does not contain any other

flame retardants. 5 For exanple, any instant conpound

may be used as a flanme retardant for a polyneric

fnlenhodingsnt af) this Mvestidngsl theaise 0b& compaundrof fanmiler!) as atlaee retardant

T%%f&ﬁyn?erf&%pg&}é@ f fornula (1) as a flame retardant

a po rrerl ‘substrate (a). O interest is the
use of a corrpound of formula (1) as a flane retardant

ot uﬁ@t@?t’ i9 8ol Q8 oY\é E&m%und loBRphuIg r@lz af Hhie rretfanldﬁﬁtﬁn E:)cc)mblnatlon with at

retardant (c %msrlc substrate (a)
feashenectirther @Pé%t?rqa§t (P for & pRlyHerigeubsEas a)one conpound
of fornmula (1) as a flams retardant for a polymsrlc
substrate FOVI so that th ol
B nednbiht Butsssdt bR o camgPsHRBIA LG 26 & lame retardant
fértagomndrie. subdieltdi@) ermbodi ment of this invention is
as,a fla

vaF 41iinte Be R RRV RS pur- BB Puskh b Phigh s Rfer e retercants.

provi so that the poI ymeri c substrate does not cont ain

I )
B0 RSP O P B S f T ) 5 o
(r¢tapdaaisfoaa bolamerlcr%tbahraia(ﬁ) in

with the proviso that the polymeric substrate does not contain one or more halogenated

flame retardants.

Of technical interest is the use of a compound of formula (I') as a flame retardant in
combination with at least one further flame retardant (d) for a polymeric substrate (a)
with the proviso that the polymeric substrate does not contain one or more halogenated
flame retardants.

Of general interest is the use of at least one compound of formula (I’) as a flame retardant for
a polymeric substrate (a)

with the proviso that the polymeric substrate (a) does not contain any other flame retardants.
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25 conbination wth at | east one further flane
retardant (d) for a polyneric substrate (a) with the

wonresiiseast hat t he pol ymeric substrate does not PCOmP20m/052271

one or nore hal ogenated flame retardants. O general
interest is the use of at |east one conpound of
formula (I') as a flane retardant for 30 a polyneric
substrate (a) with the proviso that the polyneric
substrate (a) does not contai{B&ny other flane
retardants. WO 2005/ 030852 PCT/ EP2004/ 052271 -30 The
i nstant hydrazi ne conpounds are for exanple such as

qLﬁé gﬁ{ésﬁgﬁyedg&u% cdh‘lrb%hhd%r aré For e'XQMBI@;élnxc\a@?Hé des%éﬁflg@ MlRYler in
Eletpe ey MbOOR f9(ramTiiahgn homos. Auags Bpidbi, . 570, Georg

idrRAdiag SAtigangdsr.t hat can be used in the present
i nvention are nethyl hydrazi ne, dinethyl hydrazine,

trimethyl hydrazine, N, N dinethyl hydrazine, N N
dixampley bf hyghirezdonpoursishiyat cay de agedia, thd\pridseatit @ivbytion are methyl

RYiraGs e Rontbadir it Rag Mty AR N A RiniTER e, N dimetny

hydtazine,rethyl hydbzich, Sl yliethylitideeazinee N,Ni eyl hyuyaiirez Nive didodecyl

T T R

hydrezing,rmetyl bydraginey N,Nhdidiext hycbazrme |Ndrl diopty! riwleaza@t exsjopentyl
gdggiﬂiél ltn&“ﬂ rh?&r'aﬂﬁe tﬁ{ll&lhﬁg%&mehﬂ‘lgfo g h?@razHe ' tﬁEJtM lhydrazine, trihexy!

azl ne rapr o razi ne

hydraziae.rieoctyl EVCH%W'Q))@@PEQWI hydraziper girabrazy hydrazme (2-hydroxypropyl)
G?»draﬁﬂé Q%ﬁ%@ﬂr@ﬁ?ﬂr&pyﬁ%%r@ﬂhé‘ Q4- n Qi@tm%oeﬁ&mb)m N (bis-carboxymethyl)

drazi ne bi"s- car OX ne razi ne
j]yq[aap%ﬂfll 4-78Iaﬂ’|I eqquﬂlpwg 1.1 bplqﬁngyl dwendmo piperazin, N,N dimethyl

g ﬁaﬁh@ldﬁ dir‘od’hldi}ﬂib ais@egr@aylrhthwhwrdmn@ttd‘sxi phéhyHl&tBHyarazine,
| C .S,
PV’%%E’O% Eﬁgf\ﬂ%‘{"ﬁ?@wg %H%’?é{%épwgﬁaﬁzﬁ‘ﬁn@pheny' hydrazine and

etalginty ghea®i mideawiney dr ogensul f at e, phenyl hydrazi ne,

di phenyl hydrazi ne and beta-fornyl phenyl hydrazine.

For instance, the instant azine conmpounds are as

fFesiostabeal theyinSantkéaink abmaowhdd.ardas descdbed hyrD. Kolbah and D. Koruncev

B AR R oM B APELHRSE ARG Bt 5 012

Stegra Hrieme Yoday SugartP6disuetngs digibwlidey diydrarine, dlbutyhden hydraznne
@ib@HiﬂlHéﬂﬁ/ﬂr&Mgrﬂéb Spylidéh RRIREM, BRI dihRAH N8y clohex-1-en-3-

I i soprop azZi ne,
uilcge(n1hvyraam¢anﬁ>brs<c¥wnwn@m@myd@zm i den) hydr azi ne and
bi s(di phenyl et hyl en) hydr azi ne. For instance,

hydrazone conpounds that can be used in the present

Fﬁ(,l@ﬁtgp% M‘i’r@ZQf@sC@F"ipBwS thay By be: us%naélgesprpﬁent mventlon are described
IdyEbendééé}H Houdehlvesie MalRideRidgAOrgRalReeniesmie, 4. Auﬂage Band 10/2, S.

éhl (I)J-flggaq;eforq g‘glgameééﬂg% ﬁyﬁ%%t ﬁ% g&fggr )(jggﬁzgﬁehyd phenycr‘hydrazone
Blyexglbiyyshieagidpdrazone, phenylglyoxal-bis-phenylhydrazone, acetophenone-
phenylhydrazone, benzophenone-phenylhydrazone, D-glucose-phenylosazone, (2-hydroxy-
propionaldehyd)-phenylhydrazone, phenylglyoxal-phenylhydrazone, benzophenone-alpha-
acetyl-phenylhydrazone, salicylaldehyd-phenylhydrazone, (4-isopropyl-benzaldehyd)-
phenylhydrazone and 1,4-dioxo-1,4-diphenylbutane-bis(phenylhydrazone).

Examples of triazenes are described by E. Mueller in Houben-Weyl, Methoden der
Organischen Chemie, 4. Auflage, Band 10/2, S. 827-835, Georg Thieme Verlag Stuttgart
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gl yoxal - bi s- phenyl hydr azone,
phenyl gl yoxal - bi s- phenyl hydr azone, acet ophenone-

woheosyBosselr azone, benzophenone- phenyl hydr azonePCT/EP2004/052271

D- gl ucose- phenyl osazone, (2-hydroxy- prop io
nal dehyd) - phenyl hydrazone,
phenyl gl yoxal - phenyl hydrazone, benzophenone-al pha 30
acetyl - phenyl hydr azone,
sal i cyl al dehyd- phenyl hydr azone31 -
(4-isopropyl - benzal dehyd) - phenyl hydrazone and
1, 4-di oxo- 1, 4- di phenyl but ane- bi s(phenyl hydr azone).
E&@ﬁebaﬁaéﬁ 3&%@&;@&%@ q- rﬁ’&ﬁﬁfiil-ﬂé‘ﬁgﬁj?ﬂazgne MpA hsafmétnyl 3-
Houben- Wyl , hHoden der Organi schen Chem e, 4.
"WP%&EW”Bbwaaiﬁlz S. 827-835, Georg Thiene Vérlag
Stuttgart WO 2005/030852 PCT/ EP2004/ 052271 -31 1967
ch as 1, 3-di .h -triazene, ,
T xayniz sxisen S eAenps gt it By £ nlersfyHoupen Weyl, Methoden der
Orghnisedendnenyd, 41 Aifage Band 013, 8X4TBRd 5, GasigdRtentd Verlag Stuttgart

VeBdalindur oSl dhedenaRe iehisror BhaE 4 Algp. Band 102

B)/787-790, Getizg AHi6me GUedagStlltgatrtdoTe espmgiaby Niphgayl-N'-b&Gyi-diimin-N-

@M“hu'c%l%% Qﬂ’éﬁy‘ége 34@;& r&}’a&}&gge%{%r_\l-%%rg?%gg:?&:@i&gir%gyl-diazen-N-oxid.

Thi enme Ver | ag Stuttgart 1967, especi ally

2’11@5‘)%[}% ély)? éarﬂlﬁbom g&egq’ U8 ylldea/arlet of ymera mclugmg
dobyplefingl suetss marmp@sﬂq\pqsyalef ns,momﬁtdp mojaﬂewe@ polystyrenes, high

Spadt heky8§rehd br KBS, ﬂ?)?ycﬁr%@ﬁ@c@s fﬁﬁnoﬁpdwéia%cﬁ@lﬁé ﬁﬁ%o(golymers
pof§ners i ncl udi ng ' pol yol efins, such as thernopl astlc

PoF @PMHOHQOPMIPBWIY@'[%'SP?d'I’QSMOH@St'CeW@@'%'BJ AR pPlyRargonate and

m.gghmpb&n:@cy@tymeyg VélEdReang copdhmme R OBIYEKEIR@ItRE, @Faft fWfemers or any
ol ys f ar | de_based polynmers, preferably
N§ @eg 2heref-yet hyl ene, thermopl astic polyolefln

ABS, pol ycarbonate and high |npact polystyrene

N T S
msmtncmrgampmmm s(,lbetratdsaesmcallyoss)gﬁmtlc prghoic polymeric substrates,
'f&%ﬁ&&r&% th& wgr%uc EMEH)I mefid ?@é{?é @gtic organic

pol'ymeric s trat esp syn I'C organic
pol ynmeri c substrat es for instance thernoplastic

%%%&'o‘? pQy e &Jb@l?ét¥§7?5 which RS be Bk?e%ted%thﬁﬁ@m%la‘ﬁﬁcd?ﬁ pounds are

neric substrates whi ch can be protected wt
ﬂW%OWWwﬂ%nt conpounds are the follow ng: 1. Polyners
of nonool efins and di ol efins, for exanple
polylsobutylene po- 25 |ybut-1-e

ol | ene,

gol é(ﬁnm%q{wor}gglﬁflnsla%@olew wrsn%(ﬁmgweoq{*propylene polylsobutylene po-
MAuy- biehad¢cﬁy1¢1ma@|p@a{-h -eAS, fRRlistpRING ool @hdehe fas Wil as polymers of
for nF cycl opent ene or orbornep

F%?lgg? m;r E“ dns qmg gﬁ 56’8%9?6?5‘? pg,n ﬂrnene polyethylene (which optionally can
be crosslinked), for example high density polyethylene (HDPE), high density and high mole-
cular weight polyethylene (HDPE-HMW), high density and ultrahigh molecular weight poly-
ethylene (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
folliowing, methods:
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be crosslinked), for exanple high density pol yethyl ene
(HDPE), high density and hi gh nole- cular weight

woabosaossk ene (HDPE- HMWWA, hi gh density and ul t paniegkhoo4/052271

nol ecul ar wei ght poly- ethylene (HDPE-UHMA, nedi um
density pol yethyl ene (MDPE), |ow density pol yet hyl ene
30 (LDPE), linear |ow density polyethylene (LLDPE),
(VLDPE) and (ULDPE). Polyolefins, i.e. the polyners of
monool efins exenplified in thé2precedi ng paragraph,
prefe- rably polyethyl ene and pol ypropyl ene, can be
prepared by different, and especially by the

foll owi ng, nethods: WO 2005/030852 - 32

PCT/ EP2004/ 052271, a), r adi cal nmer.i sat L]

ler TG P DeGEIH hanalD RIS e L SR R grhperature).
catal ytic pol ynerisati on using a catal yst that

Sr ! Hglgla 18 g%}grlngrfﬁago FS'QH g?gtgwg{{ﬁ% n%@ﬁﬁillg%f)ﬁ@ﬁ:glgpg .Br more than one
These matblalf groupsiivbl, Yb Nl er Yhieof thre PayiogdictTable. bieselmejalaaisually have

typi Calnleyoro 419 B%n {}%' ||g%ﬁ§ afp,@!:&@rb‘?(to% erfahdgé ?ﬁrogoltaﬁgt esters, ethers,

et hers , enyl's and _
may beamanetshalkyls alkﬁnyhandmr@mlsatheﬂmair Ibe%herrfetoalc-coordlnated These

conpl exes, %{plg%s' qu)yE)% fr {?1% {r@er B of 'h%e%dorquubstrates typically on

substra? ted nmagnes
chl or iagéyated mammam(ﬂ ¢hl9rl®htlf6rllud‘é”l) @nlmﬂendummasqﬂSi“é@hox'de These

oxi de.q Q(}Fe) %?b& LbRAbMr né@ﬂ.)bl@ﬁ tﬁleH@hﬁrlé}-{tloh RSk he catalysts

|nthe satlonrrE|um e cat al ysts can be
used bxﬁntbﬁeem@ py demsalvenis the Pyliyeerissdien BhgheTrasHYa{ers may be used,

act i vayQesty Wal Bkyld; SrﬁQtaI h;ldweésc Aetaf am?ltl'%hdeisl igtes alkyl&ixaies or metal
hydri des, iret al a?' i des, netal

OXi
met al al@vﬁquv%&aﬁeéﬂet@apam seteaients i ﬂipa R fiernigiaf the Periodic
ar ?U pS|£ dofe. Th acthadrdmal bk andlified@niei danl inith furthlel ester leéher, amine
activators veniently w
ester,°f é;f'}‘leettn;‘ae¥ zQFﬁW?gnﬂ?SB rcagﬁ?)isg?ys&rﬂse?redf'sgﬂb'hter d‘e,gﬁ lips, Standard
cat aI y(st IrRyBlag Migler ¢-Nasta | TNZ {Rufend), Petdlloces, oSsagdasie catalysts

(%§§Ea Ziegler (-Natta), TNZ (DuPont),
rretall e or single site catalysts (SSC). 2.

Mxtures of the poI ynmers nentioned under 1), for

ur '31 fﬁfe éf)gﬁ'ne Bo%Bs Pﬁa’érqaﬁ ol Ie2rletures of polypropylene with
po so% ypropy ene With poFye ene "(f or
mmaqzméylm/ mmyeropwemwiE) patyehylamiexdaQir exampte ﬁl’f*ﬂ%‘? it P/LDPE) and

hc%s&aﬁg affdmpé?éﬁ%xb@@&ﬁy@éneqm%rﬁpuwﬁm@ﬁ) 3.

polymers noo I s and diolefins with each
other or with other vinyl nononmers, for exanple

8t IBHLBRRER SIORBRASPRM MiBRKiSs with BEEH othévordeitisbthyr vinyl monomers,
B et ot Tt e, e EOT AL, LW, o n
APRGLY AREr8ef with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, propylene/butadiene copolymers, isobutylenef/isoprene copolymers, ethy-
lene/alkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl ace-
tate copolymers and their copolymers with carbon maonoxide or ethylene/acrylic acid copo-
lymers and their salts (jonomers) as well as terpolymers of ethylene with propylene and a
diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of such
copolymers with one another and with polymers mentioned in 1) above, for example
polypropylene/ethylene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers
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propyl ene/ i sobutyl ene copol yners, ethyl ene/but-1-ene

copol yners, ethyl ene/ hexene copo- |yners,
webtsiaesss met hyl pent ene copol yners, et hyl ene/ hegrare004/052271

copol yners, ethyl ene/ octene copolyners,

propyl ene/ but adi ene copol yners, isobutyl ene/isoprene

copol yners, ethy- |lene/al kyl acrylate copol yners,

et hyl ene/ al kyl met hacryl ate cgfolyners, et hyl ene/ vi nyl

ace 30 tate copolyners and thedr copolyners with

car bon nonoxi de or ethylene/acrylic acid copo- |lyners

and their salts (iononers) as well as terpol yners of

(EVJ?\)/ LLm/&hyléhdepmla@rmcmwn@rs cEm)eLmnEVEaA LLDPE/EAA and alter-
2 Xadl en

di ene o eth
6 A e cobH UGS B P gl PV el ELBh S ARG witnotner
patyinker§) Gbnexemplepelytmiziesd in 1) above for exanple
pol ypr opyl ene/ et hyl ene- pr opyl ene copol yners,
LDPE/ et hyl ene-vi nyl acetate copol ynmers WO 2005/ 030852
4. 3BlyBCEARER Oémmsaﬁazmmm//&)s -Co) IDPHEMing Hydegenaied yqdifications thereof

(%;( %Cﬁ'ﬁ@rg |§tu bolyél ,@5%\4@ E)on JdtPPE/ EAA and al ter -

I'ng or ene/ car nonoxi de
copolyners and n1xtures thereof with other polyners,

RO Bl KR e R G RE Rl 7 cati one.

thereof (e.g. tackifiers) and m xtures of

é OFXL?AIW&? e ?tgt%ﬂg or Bc)%é‘thylftgr n& WltH %Le\ﬁ%@ BFacrylic derlv%tlvgs for example

styrene)

Sﬁﬂpwwtedlsnmfstﬂewmomﬂlea smmg/w w@th@cw!meh shireNipdaptadiene/alkyl
|5‘t8r XJ]yLut a fa'd?éﬁéﬁa?k?smefh%ﬁ ryRXE "g)rBne/maleic anhydride, styrene/acryloni-

rene I ene rene/acrylonitrile

tﬁle{m%fhﬂ/m%iﬁ MRURRE P h'&f‘émpéﬁtyﬁtr@ﬂ@‘Bht%)’d‘?’@n%?%'wrs and another
&Wrﬂérafo? exarhplé 8NRiVaLLRMA r@éwd M}méfﬁir%@t&)léﬁeﬁ;ropylene/dmne terpo-

yrene/ mal ei ¢ anhydride, styrene/acr
Iyqnp{, @%P‘H\}’? cgaqlm ?é’f q,’gs(rgre% rsggw qiy érp]e()?%ggree/styrene styrene/iso-

Sreh@Bgiche Qltyreie/tRyiendIeRylbyuIEtyr@n@ ocstarand/aaylengplopyrens/ styrene.
for exanple a polyacrylate, a diene polyner or an
et hyl ene/ propyl ene/ di ene terpo 15 | yner; and bl ock

T.0ER&fY BGsclynitrs 6f Myrene o Wehetdgistyrene, for example styrene on polybutadiene,

S L0 S 0 o SRS oA 155 KR Sorane
édrwbﬁmﬁ @ir mydtieaveyiritdley loe nelybatayiceerestyr@ne, @cafignitrile and methyl meth-

@ﬁfﬁ?‘gn@ Caybblqujegut Sgtg%g% E\ang nf%?é @Xk@d}‘cﬁ@gﬁ polyBlita&B8 A RfFene, acrylo-
pivle/ and mdieeremhydridecon enabeimgsis] gmmmwgmgeaﬁiyryp@ﬁnq fialeimide on poly-

&Rgﬂéw‘ifyﬁenﬁrﬁ a‘ﬁ?ﬁ rﬂ'ﬂgte% rﬁi gﬂtéé' ol €olsctﬁftadlene styrene and acry-

acrylonitril on’ po
laoitrjle: ometfvylehe/pmabnglﬂh\ye tem@lymerg,@tyqea@ @n@ gerylonitrile on polyalky! acry-

Bgﬁlsycﬁ%ggikgr}ﬁethé&@étﬁg R Hﬁ& §ér9loﬁ‘ififhé/éiﬁ h&?la&rﬂl)utadlene copolymers,

rene, acry | e and
@mwykﬂ B xS heres! mbdhe ﬁowwathataii SR G ior examelp e copolymer

ARk GL SOl AR, B Weadh s paijridrene and al ky!
acrylates or methacryl ates on pol ybutadi ene; styrene
and acry-

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chloride, polyvinylidene chloride, polyviny! fluoride, polyvinylidene fluoride,
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lonitrile on ethyl ene/ propyl enel di ene terpol yners;
styrene and acrylonitrile on polyal kyl acry 25 | ates
wonrop@poByak kyl met hacryl ates, styrene and acryl eariEpedod/ 052271
on acryl at e/ but adi ene copol yners, as well as m xtures
thereof with the copolyners |isted under 6), for
exanpl e the copol yner m xtures known as ABS, MBS, ASA
or AES polyners. 8. Hal oge¥contai ni ng pol yners such
as pol ychl oroprene, chlorinated rubbers, chlorinated
30 and brom nated copol ynmer of isobutyl ene-isoprene
as wélhad cdpalyyers theleef Juchcds! viryil plalbidd vinyliganef aplogibié, oMriyh altl@ttie/viny|

s SLSAORRRRE gl £ o £y

especially pol ymers of hal ogen-containing vinyl

0. PﬁlgfﬁEVI ny?ed fBh o ﬁl fied égteﬁ‘%l:hﬁé“aﬂéf ldFE\Htl%s' tﬂ@reof such as polyacry-

I'dene ¢C pol yvi ny
latesmhymlqutmag:gﬂﬂ;eﬂmtymeﬂyl m@bag@@@soggmylamldes and polyacryloni-

rlos AL ERASRMLARRE LY acifas. vel | as copol ymer s ¢ her cof

such as vinyl chloride/vinylidene chloride, vinyl
chl oride/vinyl acetate or vinylidene chloride/vinyl

10. @@:Eilmas 6f0tpe ImoABhers rﬂennaﬁddyuméxsg)dmmi a&eh ofhep Bt with other unsatu-
uns é*t urate
O

et fapnis oo PPE SRR briefrit FpplTRe RO Eate
copolyaelsa actyloatrida/alkpahid aciyladerpdasylanitilepuinyy halidg lcopelymers or acry-

Iomtr&% alk?ﬁnethm%ta/bﬂggfeﬁé f£ho rﬁel?s butyl acrylate. 10.

nono s menti oned under 9) with
each ot her or with other unsatu- rated nononers, for

11. BYPAB: YeAfdd/ i uhdatlraied Qlébl%llé &Ftﬁarﬁi‘ﬁ@@bb/m ra%yl derivatives or ace-
rylonitril 10 co

tals gel?eyf Jﬁr fe)fqmpg al 'EH%} a@{l:q%q)l R y\g}nyétaggta‘e polyvmyl stearate, polyvinyl

benzlaaié,yﬂ)a)ywrtyl ma@latd, pylyvilna lbutyeal, qmlyallw Ipathzlats orapdslyfalﬂyl melamine; as
tr t. I ene terpo

well aﬁtﬂélﬁ%ﬁpo me?é ‘g%rl veéb'?eﬁéérfﬁlegn'g g‘?ed al cohgl Sygﬁ(rjs

am nes or the acyl derivatives or ace- tals thereof,

12, f-IQrFI W& %n@%%\%ﬁ@% o@éyﬁlf%ﬂéihers 2] %hyé(é W)Lall@%ﬁte %‘y@els polyethy-

Sstearate oat e £
lene %@%@PBPFOBXHP@R/?W °W§9@‘W‘8ﬁr3 qsfﬂ%uth' 9'ﬁ9'm%a &0 or
polyal Iyl melam ne; as well as their copolyners with
s _nention above 2. nopol ynmers an .
13. 34(951 Als such sas Rp& %ﬂ%’}esa%ms%@g@%@”ﬁt%ﬁ"&ﬁ é(v%lc% contain
ethylgrheyombls aspa|cgmbiymer| polgaceialsd enodified wyith ahgrimeplasticx pagurethanes,

rs thereof with bisglycidyl ethers. 20 13.
acryl%;%? acglgal s such as pol yoxynet hyl ene and t hose

polyoxynethylenes whi ch contain ethylene oxide as a

14. ﬁ&?ﬂ%‘ﬂ?@ﬁe oﬂ@ésyéﬁbegﬁld%s 'H?lg'rﬁlktﬁ/%g"&f EBIyéﬂb%{tl@P@Bﬂ@éé With styrene

et hanes, acrylates or 5714. " Pol yphenyl ene
POW’B%?@&BO'W"%SUI fides, and ni xtures of pol yphenyl ene
oxi des with styrene

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

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from
aminocarboxylic acids or the corresponding lactams, for example polyamide 4, polyamide 6,
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic polyamides
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pol ymers or pol yam des. 15. Pol yurethanes derived from
hydr oxyl -t erm nat ed pol yet hers, pol yesters or
woabosmaesaei - enes on the one hand and al i phat i eCOEP2004/052271
aromati c pol yi socyanates on the other, as well as 30
precursors thereof. 16. Pol yam des and copol yani des
derived fromdiam nes and di carboxylic acids and/or
from am nocarboxylic aci d¥® or the correspondi ng
| actanms, for exanple polyam de 4, polyan de 6,
pol yam de 6/ 6, 6/10, 6/9, 6/12, 41 6, 12/12, polyam de
startitd , flool yamkyienel 2diamineneenidc guidio/ aatide s pANRMIOSH/ 0ED8BE  from
hexaﬁ]ggfyégg(gg ngaa%g7§o hﬁ)gllcs&'?nti'té}gpﬁtﬁél déz}dxé(r{oe\n% 8i @fHo0€an ela-
am de

I C acl repare rom
stomRe3Gmediie retwaenle ﬁ@y-aﬁd wtr@aﬁﬁwﬂh%améthﬂﬁveamﬁphthalamlde or poly-

m- pﬁeﬁil@r@“ﬁswth&arﬁi@é Cén@%o%l&dk cBpolyrhért @ theddforehmntichie® PBKamides

with By Q.01 oD ey PHRRSRSE ROy Papsshressfarhelpstogier: o
with molyytlherm phye mnth qu/etwmpéltglmblapblglmppm@ iy oblpolytetramethylene
0 ner.s [ . ;
oo SRR R Bitesty BBk ndy With LRTRPGEAS, Sk dap s
condbugedeitiriog p@p@ﬁstredR@A a@!‘.taan@wsteoﬁ) wi th pol yet hers,
e.g. wth polyethylene glycol, polypropylene glycol or
ol yt et ranet hyl ene lycol; as well as pol yam des or
Qi%?%ﬁ?'ﬁ'é&d%mhﬁ”@‘ge -ifhides, RbSteIdRRRRIV QRIS Delivdadoins
and fENaRERAz6IB8.1 ng processing (R M pol yani de systens).
10 17. Polyureas, polyim des, polyani de-im des,
pol yet heri m ds, poI yesterim ds pol yhydant oi ns and
18. Palyedeadenved a0l disarbdk@lic deinls ped tiielssand/er frovadhydinoryrarboxylic acids

or tﬁé dp%?@?ﬁ%dtg %?foqés aﬁl)g &amlp% ?Ql%tﬂ\glerﬁer qgﬂeghthalate polybutylene

I'C acl res
terenhaaaimamly-f éﬂlraetbmiw@lob@fay@ttmpléh@ateeanépcmlwﬁu raxybenzoates, as

well B® b%@l@&dﬂoﬁ/@@eﬁlésté@rﬁ%h@kﬁﬁﬁro@ﬂbﬁmn&e&p&yethers and also poly-

ohexane terephthal ate and
esmi?dl‘%ﬁ‘f{%r‘"&%fﬁ@ﬁ%’é‘é‘?aé%soré@ ‘wel | as bl ock copol yet her
est ers derived from hydroxyl -term nated pol yet hers;
m) ified with polycarbonates or

t
19. ﬁggca ate%&”é@?\'?’%%%&%@?” Y pol yester carbonates. 20

20. Pol ysul f ones, polyether sul fones and pol yet her

20. B, B e A e T RE B o aane

mel am nes on the other hand, such as

21. @%@ﬂké& Bbwlaﬁéem.d& 9 braéhydeg eﬁ&ﬁ@@maﬁawaghéms aﬁeas and

si.ns and nel am ne/ f or nal glerelns Q’Hrﬁf‘
mela(%rpfasdqry hﬁgotléqer,r%Jgh@ phen I/formaldehyde resms ureafformaldehyde re-
sins and melamine/formaldehyde resins.

22. Drying and non-drying alkyd resins.
23. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and

also halogen-containing modifications thereof of low flammability.

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

copol yesters of saturated and unsaturated 30
wdizemsrodessy| i ¢ aci ds wi th pol yhydric al cohol s ardTArPmook/052271

conmpounds as crosslinking agents, and also

hal ogen- cont ai ni ng nodi fications thereof of |ow

flammabi lity. 24. Crossllnkable acrylic resins derived

from substituted acrylates for exanpl e epoxy acry-

| at es, urethane acryl ates or pol yester acrylates. WO

2005/ 030852 PCT/ EP2004/ 052271 - 36 25. Al kyd resi ns,

pol yester resins and acrylate resins crosslinked with

25. AR} ARERE ﬁb%kt@lspeSIHE 8Rd adrfiste Mesing SQENARAWAR ’melamln%reiié\s, urea
né}ﬂg@%anur ates, | yi socyanat es or epoxy resins .

?W%&O@f?@kg@t%eq'ﬂ%ocwﬁe@@a ePPYHBAIS phat i c,
cycl oal i phatic, heterocyclic or aromatic gl yci dyI

2. ERBRURE oo i S QHLE i Y S Sgba, Pkl greromate

glycigyl tbmpamtis reeg. \préviucs exfi digly cidyl ekheassofduidpirelnal desd diisphenah € swhich
' t f

are %%prg%gn Ihoﬂ%gﬁ% ﬁ@%e@]regér tsﬂ{il‘? B? %Rﬁde%bregrqﬁ'ieg \1VIH18I’ without
accert@PDNM  Pol y- ami de/ EPDM or ABS, PVC EVA, PVC ABS,

PVC/ MBS, PC/ ABS PBTP/ ABS, PC/ ASA, PC PBT, PVC CPE,

PVC/ acry]| at es, her nopl astl c PUR PC/therrm |astic
27. pilgads ghcing é&fwa‘et@nwamwe@ (pigelengshsor spepa R/EPRMg Poly-
amide POV e rABS, PAVEIBRE, FRAY/AES, PAMEX), PERBSPEBYBHARS, PC/ASA

T/ ' o] ri bst r at nt ere [
ol B, AIERNKIR FoRHRItbabas Pk, “boimbsatie' Bu
POMéamnyddty.nBOY/MBE c PPOEHIPSSs tPEO/Rdb v and dmpolymerss FAVHDPEr PA/PP,
PA/Fﬁ*@ wehrsdd, §§Q@|B§T/b?? c.copol yners, such as |isted
above un er It , e.g. polypropyl ene,
pol yet hyl ene, pol yi sobutyl ene, pol ybut- 1-ene,

Pouyrm@hd/mg@éiése ?oﬂﬂl@réshiﬂ'p?es@ﬁ’t%h%&@ﬁo?\s aP@;Ldfy@,rrérfe and thelr
rates ge)grag technical _jntere g prese

00903'81%%‘\ rIStedABoIRFST kams s, O#BP'V?'ﬁf&teaﬁe *h%&Pfgﬂ%?%f% such

as lissethstiov@ lieder #éras P3| y.pr mmplrciwbne (pBl?)ath@lﬁde Ipbfs'lsﬁblﬁﬂbmbl%ut-

1-en§ 3%@&4‘%{1 SX? aocJ tﬁg é&% {TQ-:‘?S P Igmﬁﬁ%l a@g %ﬁs aggf tE%q}rchFm erest in

pres¢ni serapasiions arermiyiotsfing. lEenvysstammlmermbm;amarapelypropvlene
rene
(PP)QH# x§?€?§ﬁ%ﬁ g%ﬁé(gﬁ%?@%ﬁnﬁyﬁé copZ)I ynmers such as
I i sted above under itens 5-7, for instance
For éxaipge! 1 @BIgmencisibstate Q&)Qﬂoyﬁﬁd@ont&ﬁ haRyeipl e
pol ystyrene. For exanple, the polyneric substrate (a)
is not an aromatic al kenyl hono or copoyl nmer. 30
For instance, aromatic alkenyl homo or copolymer are polystyrene, poly(p-methyistyrene),

resi

poly(a-methylstyrene) and its copolymers such as listed above under items 5-7, for instance
polystyrene and its copolymers, for example polystyrene.

For example, the polymeric substrate (a) is not an aromatic alkenyl homo or copoylmer.
The addition of the instant compounds to the polymeric substrate (a) can be carried out in all

customary mixing machines in which the polymeric substrates is melted and mixed with the
additives. Suitable machines are known to those skilled in the art. They are predominantly
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The addition of the instant conpounds to the polyneric
substrate (a) can be carried out in all customary
woiaesngossachi nes in which the pol yneric substr aCeEPe®4/052271
melted and m xed with the additives. Suitable
machi nes are known to those skilled in the art. They
are predom nantly WO 2005/ 030852 PCT/ EP2004/ 052271
-37 mixers, kneaders and eXfruders. The process is
preferably carried out in an extruder by introducing
the instant conpounds during processing. Particularly
mixes, Kiegders @ng exioiess. e pmcdasiewreterablysianmgdeut inra@wextruder by
intro@ﬁ&‘nplfﬂéelﬁétant% BQ{Q‘Qto"ﬂlt’lhd"groé&gln corotating tw n-screw
ext er etary-gear extruders, ring extruders or
cokneaders. It is also possible to use processing

Partibiglyi p?éférrélf &Méé&@ﬂg \Méchmé‘é are @ﬁ%@fe—s@ﬂﬁl éi(@ﬁdér@ rBBH@érotatln and

a vac Sui t abl e
coro e A BT e DS o e S50 SR Byt Sahsadery it s
also plassibieuto lusel procdBingumsiniies blogided wih aneasyome gaks removal

. ' , W K , H Potente,
comFfht @ et e B 0nn0- 4 (Vol . 2
Extrusi onsanl agen 1986, | SBN 3-446-14329-7). For
Suuta%k\aé}ﬁh@erf 'érkl?kr%%ﬁ&%’ atEREb Sfo}exan@% ﬁﬁﬂég'l\efbgéhadﬁé?t ers,

ferably screw ams er rot ati onal
Kun%ﬁs@‘@atrwort He' ééﬁrwwlaggn prditpesFa begsenpVV. Keamper gt Raterdnis! 989, pp.
3-7, BN 31481 4330 14R0dl, 2 ERIrusicheartaychi1086, s BN suefasaliy 25 -
300 rpm The maxi mum t hroughput is dependent on the
screw di aneter, the rotational speed and the driving
For dxample, tha'lserewn@'(gﬂss 16f60tsbewpliansatart, frefermblyi 351 48 abred didineters.
The Hﬁatl‘éﬁél ﬁ%é‘e?i e s%]'e\/\?ls gﬁ%f%gb% ‘Pd"eéoot ré{rég n% ué%(r%m), very
partlmly@yefwgblvxéﬁga%gmzo machi nes delivering dosage
anounts. If a plurality of conponents are added, these
can be prem xed or added jndividually. The polyneric
The BPEV iSRSk depeTSENI et eH dEreish tot BPB Speed and the

driviigeforee r'ﬂfetﬂr&teEQt’)f the §té%émt¢rlv@h1ton cBf éls@ Be QArribdl BB at aqnavbhawer
t he. deS|red radati gn occurs. nper at ur e

than BT H{PCGRRTE P e SR R IR SPoiHaS weighing

macmwgdmerlogdmelamoests In a preferred enbodi nent of the
process of the present invention, a tenperature range

| oner than 280C, particularly from about 160C to 280C
If a plusalisngficemeenentsara addad; these eanl e premixederr asideg indivisivelly.

The Hﬁﬁm&l&tsubét%str%gﬂ% 3 é{fb%cfe%'ﬁgﬁn Elé%@@%&ra%@@ farta%uﬁiZIqu

O ed peri od of tine necessary

pe”odé’éf"ﬁﬂéloﬂ'éﬁ’i ’fh;%ﬁ@sm %%%daaorf RRFHES: Bhe tlsmperaire @rﬁ@@?raﬂmt@ve

the sbfiéhingasoing bt the bolyiked sudstries.be degraded and the type
of, for exanple, extruder used. It is usually from

about 10 seconds to 20 mnutes, in particular from 20
In a prefeoadi smbadithéntrof thetpescess of the present invention, a temperature range

lower than 280°C, particularly from about 160°C to 280°C is employed. In a particularly
preferred process variant, the temperature range from about 200°C to 270°C is employed.
The period of time necessary for degradation can vary as a function of the temperature, the
amount of material to be degraded and the type of, for example, extruder used. It is usually
from about 10 seconds to 20 minutes, in particular from 20 seconds to 10 minutes.



WO 2005/ 030852 PCT/ EP2004/ 052271 -38 | ncorporation of
the instant conpounds into the polyneric substrates
woamsmaosst f ect ed, for exanple, by mXxing i n OPCI/EP2004/052271

appl yi ng the these conpounds by the nethods which are

customary in the art. The incorporation can take

pl ace prior to or during the shaping operation, or by

appl yi ng the dissol ved or'%ﬁSpersed compound to the

pol ymer, with or w thout subsequent 5 evaporation of

the solvent. In the case of elastoners, these can also
Incorperatioreafithiel ipetantggmpeirndsdno thegotymetinieybspiates Fay1 be effectedr for

exanidilé: ey Wr@t ih Bgaﬂdﬂﬁhd tﬁé 1R8BS cHRAPBRALEShE Hethda® l/v)%ﬁ raﬁ”&customary

ﬁ" % t hem before,” durin irec

inth 4 Ghe e oplsRoh i (58 PSS ier 1418 ciing s HRRNG RpSTRSA B D

applyirig the dissoltedl ot Ulsper‘semb'orimundi to thépslyremivigtxbr witheut sussetient

evapS%ﬂRP&QIQeS S lfhethg ge ofae?as{o e'rsS th%r &l nsaqso l’r)]e tabilized as latices.
kO exa P

encapsul ate xes
A furiset mselbwyv forlnpomwatlngém@lnstami@nmo@mds urmanolahem: substratiehddl to

add th&mbBRrd, AlMgr dﬁe&@%ﬁ@f tP@b&\ﬂnfrﬁQﬁcﬂ & ﬂé%oﬁ%é;%ndﬁﬂg?gﬁ%grs

In a concentration, for exa
or prﬁytowé?sawmso'nt%cms@gt H’@r'i‘%a“t SPIBRAUNES E2N ke Fisled g itis or else in
encap&li@sdiReh (fdPexBild in SlaRdY, olsyrpenmds).can j udi ciously be

i ncorporated by the followi ng nethods: - as enul sion

or dispersion (e.g. to latices or emulsion polyners),
The instast camgoyndeicant alse bel addanign thedorm ofiamgastetbaith ehthiningsedd

com;ﬁ)‘aﬂ@ ﬁ’ﬁgéﬁ éentt%florp %r%ﬁ?rﬁglg' SFiMESs to252Y bﬂ%@ﬁétg ttbe polymeric

I ntroducti on rocessi ng appar
SUbS@@E?ﬁQJ%ﬂ%“erﬁFﬂr@dnal m xers, etc), 20 - as solution or
melt. For instance, further flane retardants (c) or

d/ further ti [ ted int
o (i Ul b i Shos BOLERIAL kot
asnsusién araligpersiviige.g2b laticeedr gpallgioregolydeengpsi ti ons can

- Var@rg%ﬁé{r%gh t\ﬁg'}l#)arlr'gsln o?gﬁloﬁgl%oﬁpoﬁgn?cessed to give

r've) films,
gripelyest mtxatﬁ@s nmoul di ng conpositions, profiles, or as

- l@‘ drderisrddfEtichaab 'tl’fégpr%gs%é Q;Bp%rat@sd@‘?i b)ﬁﬁﬁlefy infhdi h%rs efc),

|nst ance in the present FR net the' present
- E5RBHOMEr BRIt t he |nvent| on is/are added 30 to the
pol yneric substrate and the adm xture is further

DL d r qdyc
For I RE s B R HE 8 o ) T TRE By e Rateine
the pplyingriestibsisateas gasotlesisabowd fot the instany comnpoondsiur i ng

conpoundi ng. Alternatively, the conpound of the

i nvention can be incorporated to the backbone of a
Novehpglymericompasiipss can be @mpgveqjawan%lﬁ fimp eng/perpeessed to give
vario8s!rdkilichs, for eRdmple as (to give) films, fibres, tapes, moulding compositions,

profiles, or as binders for coating materials, adhesives or putties.

For instance, in the present FR method the present compound of the invention is/are added
to the polymeric substrate and the admixture is further processed to a product of an end
application. The addition can be effected at any stage, e.g. during the polymerisation process
of the polymer or during compounding. Alternatively, the compound of the invention can be
incorporated to the backbone of a polymeric substrate or of part of a polymeric substrate, or
of one or more polymeric component(s) of the polymeric substrate. Grafting can be effected
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of one or nore polyneric conponent(s) of the polyneric
substrate. Gafting can be effected WO 2005/ 030852 -39
WOCHSEBE304/ 052271 in a manner known in the ar PCUAPZ@®4/052271
compounds (1')/ (1) which conprise functionalities in
the substituents R2-R4, e.g. double or triple
bond(s), OH, -NH2, COOH which are reactive with the
functionalities of the por§ ric material. Thus the
compounds (1')/ (1) and their use as FR cover al so
such enbodi nents, wherein they are incorporated
in a RARIE kagwnyin the axt ysingrcoppownds (B() whish Sompliserfendtionalities in the
subsﬂﬁbﬁt& IR91R4,(e §. |86k @ﬂtﬁblé%@ﬁé(gf @ht ENFHZ, RANIEHHih J@F&%{nﬁé With

neri c bstr
the B R Bk Ty Db gt (0 heis e o5 FR
covet hleo suhEmbodifrents, (Mhér)e»h(tﬂméy aramc@ﬁo@mh&ﬁﬁaltyyto BIp&H e alPéf the

e N

If polymefi¢ gupstrate comnpriags twoenrowe difiereht palaobric enatérialsc theeompaimg(s)
(I )/(I?éﬁn‘%e%hib%ﬁl ihG nBBALEH fafting VithbneRE hle%a?er'al\@ bl‘?&]tthﬁsl‘esft be aijded

|Jor ocessed to ‘end products as we

to the, gipined, firstieaPositie. ¢ he end products. The flame
retardant of the invention may thus be used |.a. for

e Bhf AT e B et Gh T g bt s 2B bR peyifonc et

e.g. m&ﬂﬁtﬁe\mmlch)lséwrtlradnmcessed;toaridexromb’arasMeaaetheefmalrad:arrtaﬂo:&are

the eﬂh §de9&$ aﬁ@‘?@m‘e?e’tﬁr‘&gntfdf ?rféqn\feﬁ{lf'f{ lﬁ_%ﬂtnus & @e‘iﬁ' ot foPBrogucmg

invention in a conventiona

Cab'%@?r Bt dexthgs g raseinates, oty rer fogmasieatresi §omponents efc.

anti oxi dants, colorants etc. This invention further

erta | nst ant osition conpr|3|ng furt
con BB AR BB 5 B
compmsition bithé inséretion lin a esrventphoicrsmes Ealthpleg REISIAUY abdbrbers, light

ﬁamﬁgﬁ?Emﬁ&Maﬁ@raﬁﬂ%ﬁ§Q&e further additives are phenollc

am nic antioxidants, hindered am ne |ight
stabilizers, UV-absorbers, phosphites, phosphonites,
This R@EHBA ‘ﬂfr@tepﬁlﬁéms'@érﬂ} inStAR36A @s%on%?nﬁpsin rtf B8 ves.
pi genments, dyes, orgdanophsophorus conpo S,
hydr oxyl am nes or m xtures thereof, especially
Of infehanarleifertrenhddXiied &t Sre nbhmmﬂ@drsqmué&s kiaBillters and UV-absorber.
stabilizers, phosphites, phosphonites,
2-(2' - hydroxyphenyl)benzotr|azoles
For irmstange, rfw;tlyemechctitb@harmmf%ol@randioxamm&santm*mespﬁmd@@d amine light

stabllzli:z)go eagagérgérsf oS Pfites ARAEEHONRS, BlrZofutnoAll hi gt%grta’tc"esy\l‘ln)etal

oxides, pigements, dyes, organophsophorus compounds, hydroxylamines or mixtures
thereof, especially phenolic antioxidants, hindered amine light stabilizers, phosphites,
phosphonites, 2-(2'-hydroxyphenyl)benzotriazoles, 2-hydroxybenzophenones or mixtures
thereof.

Examples for further additives are:

1. Antioxidants
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-40 PCT/ EP2004/ 052271 1.1. Al kyl ated nonophenol' s, for
exanple 2,6-di-tert-butyl -4-net hyl phenol,
wa-20wsrosedsat yl - 4, 6-di - met hyl phenol , PCT/EP2004/052271
2,6-di-tert-butyl - 4-et hyl phenol,
2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tert-bu-
tyI 4-i sobut yl phenol
2, 6-di cycl opentyl - 4- net hyrﬁﬂenol
2 (a met hyl cycl ohexyl) - 4 6- dlnethyl- phenol ,
dloctadecyl 4- neth heno
___é_k_w_a_tg__g]g_ewg_gﬁ 6-dister-buy-4-methytphenydl,-24tef-butyl-4,6-di-

metmhbmmam&mh@mbmynawl Qfsedi@érﬁbufﬂ149h?ﬁylshénbn§%fd. Wrt-bu-

tyl-4-2so§n0h %}53:11% 6- gflcwzztpﬁg,tyliﬂﬁ@ﬁ@ylphgnol 2- (oc-mer:c[rPylcyclohexyl)-4 6-dimethyl-
phend, 2:6edioatadey)i-Bméthyiphariohy Mlﬂﬂlﬂ@,@dhex%h)eﬁaei‘gjdl-te& btyflls -

ol
metrGifRingichot BB pRénclE P 6 ey ERIRRI g sice iain, o
examnlqﬂ&@moﬂﬁdr@etﬁylpﬂ&hoﬂlz duﬂétkWJGt-(hl’i-mathwhl}dephewthnolJ‘ZM di-

methgﬂ@mp h‘%ﬂ%ih%pﬁhﬁé:ﬁ #\g% ) ylgngw})(rjp% Y t6;91(':1 ‘-mPMWrJdQQ ?%phenol and

di oc
mixtusesthgiiegkt y1 t hi onet hyl - 6- et hyl phenol
2, 6-di -dodecyl t hi onet hyl - 4- nonylphenol 1.3.

%g ogwlnf‘n!es and al k te ui nones, for e | e
1.2, 3 Wélﬁ%é&csoct%@ B‘%g}ybﬁ-tert-butylphenol 2rt}:pdloc-
tylthigméthgli6-methylpberoy IZMydimcb,qlhiomet’lﬁl 6-ethylphenol, 2,6-di-dodecyithiomethyl-

4- tert-anyl hydroqui none, 2, 6- dlphenyl 4- oct ade
no%Vﬁmﬁgphenol 2,6-di-tert- butylhydrqu|none

2,5-di-tert- butyl 4- hydr oxyani sole, 3,5-di-tert-

1.3. Mﬂi’ddmrfbn@é/ Qﬁ@é‘ikﬂﬁé'ié@ﬁ’dd‘?oqumones for example 2,6-di-tert-butyl-4-methoxy-
roxyphenyl stearate

Phe”BF 25(43@ %H"Y"E' C%IQUB’G{‘%AZ 54d'-t angﬂ;smwny 2Gtrigheny!-4-pgtade-
cyloxyphenol] 2 Gafiteat-nlt@hy didjuined 7H-@-tét-b Qpﬁﬁifd?(lyamsole 3,5-di-tert-

iy TG 5 RIS g s

hW“@WPmmehénﬁb et hers, for exanple
2 2 -t hi obi s(6-tert-butyl -4-net hyl phenol ),
-t hi obi s(4-octyl phenol),

Mé@f aEPlesrocenlesl, -BSOMWI phasapherol, 3-tocopherol and

m,mlﬂeﬁhekmmérﬁ‘q tert-butyl-2 25 met hyl phenol),
-t hi obi s- (3, 6-di -sec-anyl phenol),

4 4 -bi s(2, 6- dlnethyl 4- hydr oxyphe- nyl)di sul fide.
1.5. Hvdﬁovaétéd)thlbd_iglﬁ@bl am@ﬂéﬂe&ambl@fz Zaﬁﬁ’dﬂi&(@tert-butyl 4-meth Iphenol)

2,2 -tgb% ﬁg‘}rOeCh’Bﬁegé]gH obﬁg{gﬂt t%u {imf&ﬁ%ﬁ%q §4 4 —thlo)bls(6-tert-butyl 2-

methﬂp@nohet #iythiebiels3, Q—Eiﬂsamﬂyjdheﬁel)( a4hkisR)6-diyiethgiebidroxy prie-

| di@!}! Ll
Y E nethylenebls(4 nmet hyl - 6- cycl ohexyl phenol ),
2 2' - met hyl enebi s(6-nonyl -4-me- thyl phenol),

1.6. Aakygderféarsbb/én%rée#ék Sxefrfis £lb rh&wlerhe%%d ']Qh%ﬂﬁA LnI thylphenol), 2,2-
ene

methéenfb'sé? Wr*?%ﬁ@&?yg?ﬁlsﬂql)e?@ -Biethylpoepis] %mgﬁww -{shiRibYpyclohexyl)-

phena] 2 . nﬁtﬁywh@mg(mnse{tm 6y ISyl HR#BI) 222/Jraeﬂ4y1éh%BM 6%% . l]ne-

thylpl']énoI)r ﬁtn}%lpﬁ 2D ét[r%@(t%ﬁ(-gutgplaqn P b eﬁﬂ% %g 5[;‘1@&?{1”; ~tert- SLT’(?[-
phendl), 2'2:- amylm,ehemqmta( Bty ekisobatyiphendl), m@t-hﬁé{hpf@ﬁémé[é ~(o-methylben-
zyl)-4- rlonylphen%ﬁ é E -methylenebis[6-(o, a-dimethylbenzyl)-4-nonylphenol], 4,4'-methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-tert-
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WD 2005/ 030852 -41 PCT/ EP2004/ 052271
but yl - 4- hydr oxy- 2- net hyl phenyl ) but ane,
W@ 2605m36853- t ert - but yl - 5- met hyl - 2- hydr oxybenzyl pe#AP2004/052271
nmet hyl phenol, 1, 1, 3-tris(5-tert-butyl-4-hyd
roxy-2-nmet hyl phenyl) butane, 1,1-bis(5-tert-butyl-4-
hydr oxy- 2- net hyl - phenyl ) - 3- n- dodecyl ner capt obut ane,
et hyl ene gl ycol bis[3, 3- bi'§@ 3 -tert-
butyl - 4' - hydr oxyphenyl ) but yrat e],
bi s(3-tert-butyl -4-hydroxy-5-net hyl - phenyl ) di cycl opent
butylsgrhydsoxyrgsmethylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-

methyiphERol (B4, 31tad(5-tdrtiuh-4 Ay aidAs rerny B he AR ih D SnZ ik &=t b& 1-a-
hvdrbx pél_tB,?é - 4- met E%Iﬁgcren%/llrgt er eght hal at e, . o
yargxy12Biety ey RtV ImerrRRiRsaRShRRY eneirRhRisl3,3-bis(3tert-
butyp4"Rydrpmyph8nyB)bdiyratedr tis(Btarybutyl-4ty dioRy-5 pighyl-pienyDaiBRMpEntadi-

ene,é(i:s%%- i'-%'rt(b'iﬁ\}l-gE@y&ﬁd&%l-héthggg{ZQ&Xltér{rgltjt{/\ﬂ-ﬁgt%g%Lgn_yﬁté%bﬂt%glate,

rcapto

1,1-bis-3, Bdimethyi-2-Ayqraxwobenyl) butans, 2/2-tisy (B Hetiver2butgi4rhydodwyphyd-) p

ny)pPopaR82 2-bR-(8-teht-bilyl-a-MrRPAmemPBRE) -4 IRRMARR rcabfbutane,
1v1’i%fa%?%@-ﬁrhé#ﬁ-&ﬁ’deJx‘y*-tzfrﬁﬁ%ﬁeag%@ag‘_’ skl s

oct adecyl - 4- hydr oxy- 3, 5- di met hyl benzyl ner capt oacet at e,

1.7. QL a0 S P SH 08 S RRPRIR B AL sirestert-butyl4,4dihydroxydi-
benzyt ¢tlqr3o@adticyltdemidrdxy3yb-dihethylteraylyrisecepidar etaieNeidedyi-s-hidroxy-
berts 13- 12,10z i=NRL vl benz LLhi ot er epht
st TRAARR BRI LA
tert-wlrgwyy@gﬁy iscgémethylbenzyl)dithioterephthalate, bis(3,5-di-tert-butyl-4-hydroxy-

benzyBauiieik Yibootyh3 Bl it butPUtiyhrodydanslif e sbLstiEr capt oacet
ate. 15 1.8. Hydroxybenzyl ated nmal onates, for exanple
di oct adecyl -2, 2-bis-(3,5-di-tert-butyl -2-hy-
1.8. _ b malbites, ér example dioctadecyl-2,2-bis-(3,5-di-tert-butyl-2-hy-
droxﬂﬁgg@hﬂggﬁé{%ﬁg—b&gaéc?ﬁé-(ﬁ%%ht}ﬂi-nyadrgx%gr_ngt_h%ter@(/|)prnearllozn>é{e>, di-
dodegyeroppivthyiab2-Hist(Bfidi-Erisbubi-4-hydroSrbdnzy)evatonblet bis[444, hipcrte-
tramENYIRENTOREMIES, 2BRIES-ditbs by (4l 5
e r%ne?m bmiiyl ) %Eﬁ%ﬁ’?% ﬁjﬁ?tﬁ'-%?‘id(‘%?'g‘?’g@r{‘%'??@%ut yl - 4- hyd
roxybenzyl ) mal onate. 20 1.9. Aronmatic hydroxybenzyl

1.9. AronatitindisoxyberizyEooaipbliis, for example 1 ,3,5-tris-(3,5-di-tert-butyl-4-hydroxy-

benz%l@%,’é%—l}iﬁ%&}(fb%p?eﬁlgf %—E%{ﬁ:&ﬁé%ll}-éﬁgl?%%d?ox)&ﬁenzyI)—2,3,5,6-tetrame-
thylbenzendi 254,8-1ris(35-di-terttbutybid-hydrdeybyybphdneinzyl ) - 2, 3, 5, 6-t et
rame- thyl benzene, 2,4,6-tris(3,5-d
i-tert-butyl-4-hydroxybenzyl) phenol. 25 1.10.
[ ufﬁﬂg)ganfpdﬁz,@jaia(vptykgnercapto)—6-(3,5-di-tert-butyl-4-hy-

droxy’én#in@lﬁ:_é,Qﬁﬁéélnl@,ez-@ékgmé}craﬁro_(&-érs@i5-&ift‘ér{-blhwﬂ#.ydﬁdxbé(ﬁi|ino)-1,3,5-
.. drax mImo-é,a, -triazine, .

triazing, géc{vc&lrﬂgp%p&%—ﬁ -8 8 Byst-tertpu/-Ahy dreiehnaxy)-1.4.Hyarins 946
tris(3|5-didgrt-But@;4hydraxyplzandgy)-1,2, 3-triazine, 1 ,3,5-tris—(3,5-di-tert—buéyl-4-hydroxy-
benzﬁ %%%%%{f?%églaf ??rggﬁ-%g%ugﬁ-i-hgd rg>|<y_-£ , 8—rd¥n3e9rlljytl lye! n_zﬁ )_ishc}c/:yar n%)r%{g gi ,6-
tris(3t5rdi-43rBh By efi- hytdeay plimnyipthy B4 3ybetriamziryen H Sntiig(B;5kdiderBbatyiazi n
hydrcg(grr)]ﬁen %‘pfohylﬁhééh?cgtg-gIﬁé%fri‘éiipéft1¥ol,S-ﬂfsmbqﬁiQ%Yo'hexyl-#hydroxyben-

_ zy flsocyan u
zyllisgeygngiates (4-t ert - but yl - 3- hydr oxy- 2, 6-d |
nmet hyl benzyl )i socya n u rate, 2,4,6 30
tris(3,5-di-tert-butyl -4-hydroxyphenylethyl)-1,3,5-tri
azine, 1,3,5-tris(3,5-di-tert-butyl-4-
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hydr oxyphenyl propi onyl ) - hexahydro-1, 3, 5-tri azi ne,

1,3,5-tris(3,5-dicycl ohexyl -4-hydroxyben- zyl)isocyan
W0 2010308500 2005/ 030852 - 42 PCT/ EP2004/ 052271 RCT/EP2004/052271

Benzyl phosphonat es, for exanple

di met hyl -2, 5-di -tert-butyl - 4- hydr oxybenzyl phospho-

nat e,

di ethyl -3,5-di-tert- butyl'ﬁzhydroxybenzylphosphonate

di oct adecyl 3, 5-di-tert-butyl -4-hy-

dr oxybenzyl phosphonat e,
111 Beaylpiaselonates, fr pxannle dimathyh2is didpriduivbe-hydrbebeytyishoso-
nate (MRS, 5- dltté\*?-bG@l'—@hylﬂiﬁ)@BérizyIBIﬁosbﬁ&a@ G%ﬁahé@ylﬁhﬁéﬁ-ﬁgtyl -4-hy-

drongdeféyqphﬂé&ogﬁfeng%ﬁt@&%ﬂygg )é%tyg %%ngg e?h@ib%n%%hosphonate

the calclwrdsattof theumarviethy dester 6f $]5l-dr—tevt-)bﬁtyeah?d‘rbkybdﬁzylﬁh@épﬂon|NaC|d
(3,5-di-tert-butyl -4-hydroxyphenyl ) carbamate. 1.13.
Esters of 13-(3

112 Aqylaminaphenpls, Weziampia rawgrokuaiyaniljsie orhydioxy saiagilie, tdatyl N-

(3,5- HQQ@but?M ﬁ@ry)@xﬁgdygcarggnﬁé cohols, e.g. with methanol,
n- oct anol oct anol , octadecanol

1, 6- hexanediol, 1, 9 nonaned| oI et hyl ene gI ycol ,

1.13 lEsi’erQ bﬂpﬂfﬁdltahabuﬂﬁﬂﬁﬁiﬁéwb?@\l\/?&%u{m|é Qél@ﬂ/itl@ﬁﬁ% Qﬂ%olyhydnc
CO rie

l,.d
soo B 3L8 REPE, SEP Robeeh Ao, popgpa i s eincil, 1
nonakedibl; dthgéreyglyadt, daymbpeare)iolk asopdety! gBydohltrawam@écghycol diethy-
lene éll'y&n tﬁ&ﬁﬁé&dﬁfﬁpggntaé&fh% n&hygrogj(‘ye%hyl) |sdcy£nr|.||rarl'[e tl\ll1 XJI t%(_hy-

droxsteihvi)@famerétthwn@cmsﬁpﬂwap@tﬁiezanqi itimetbylogranedid, Bmaihglol-

rop&r g-hydrexyknekfyl-1Ehb&ha-24 7-trioxab
P lo[ 3-(5 yt er){]m bﬂ}{ yf%%fﬁgﬁydroxynoxa |cycltc1>[2| %]g%t?/lﬁ pr opi oni c
acid with nono- or poly- hydric alcohols e.g. with

1.14. IEsith@BfCﬂ 65—@ﬁlbaﬂphhvdio>@ﬁ3 RBGYIphényASbaBRL acil Witﬁ%ﬁ@né?lpoly-
nonanedi o] , et hyl ene

hydrig ag 'b‘ff% 5dh E’HE H]ethaﬁgloﬁt@?ﬂc&/ I”'Qﬂ%‘&'@l OCtNK Gﬁﬁag?WP'e i‘1 @ -hexane-
diol, ¢jPynondnediot]ietiyteyk glyeolgl gpapanddid, &febyérﬁw gly&blytﬁ@kilethylene ﬂijOl
N

RS ) BTN BRSSO A N

bis( hmrpmeﬁyé@@m@; éﬁbaundecalmbﬁmyammmmob Itr;methylhexanedlol
tnmeﬁH’ylofH%d&MéQi RLQ‘P(B@%t -1~ Bhospl&a %6_;4 onabIC | Cyc Cfaél 2. 2] oc

4-hydr oxy'nmet oY
tane. 1.15. Esters of [1-

1.15. FsirE ¥Q- (@rB?éﬁM\}d%ekW‘qué%Wbﬁ@WI)b%Bﬁic%@idci/vllﬂ%cﬁ‘no""brt Bblyhydric

41 ric alcohols, e.@
sloorg Ao B Sgh SR RSFUCENAL fExEHeRAsl. 1 &-nonanecio,
ethyldneQyiyvoh amem‘bpénedﬁb nespayityPineoD twmithyléme@y@bp a@ﬂw@h@blycol

ot YRR oot eu A S e i A S B

amide,r3-biabpydacengl c3-thdppntadecpari Lirimetaylhdkanediol, trlmethylolpropane 4-hy-

d roxJ}ﬁeﬂm $ohY: th@yégf_i}?&;?er&i-cbng%gﬁﬁaé t hi aundecanol ,

hi apent adecanol , exanedi oI
t r| met hyl ol propane, 4-hy- droxynet hyl -
1.16. RS 85-di-t6rt-Bufly-4-AY RSy BNEHy Rcdticdactd Wi ﬁﬁaﬁo- or polyhydric alco-

hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,

ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
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30 1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl
acetic acid wth nono- or polyhydric alco- hols, e.g.
wonods/osesshanol , et hanol, octanol, octadecanol, PCT/EP2004/052271

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

1, 2- propanedi ol , neopentyl glycol, thiodiethylene

gl ycol, diethylene glycol, triethylene glycol,

pentaerythritol, tris(hydTﬁ&Vethyl)isocyanurate,

N, N' - bi s(hydroxyet hyl ) ox WO 2005/ 030852

PCT/ EP2004/ 052271 -43 am de, 3-thi aundecanol
amidg-3-fhiagpdasanel et tiepentadedanelt tpethuhexangdiel trimethylolpropane, 4-hy-

droxhdthYk INRbSHNBI ARxatiteydb)2.2.2]octane.
roxﬁro%n@h%l 1- phosghaﬁ E ]{)I‘I oxabi cycl o[ 2. 2. 2] oct ane

. 1.17. Anm des of
1.17 SArbidesof B(3 5edi-terbblityl4-Hyd Rygihe xyNpRepitrnic) deidoRy. N NThige j5cti-tert-

ou g roN I R B ATBFBEnpRe VAV RS e Pt ycrony-

phenpropionid)tdra&hidenkidiznddd, thd(3 8-dhtedtbatyl4- hydroxyphenylproplonyl)

e RAEPHLPS 5B A S A B cnemtornsnoss.

(NaupgrdPz1 denplied bNUnitsye).2- (3 [3,5-d i-tert- butyl 4- hyd
roxyphenyl ] prop ionyl oxy)ethyl]oxam de (NaugardXL-1
uppl i ed by Uni royal) 10 1.18. Ascorbic acid (vitamn
W_JM.QE@M afieCant i oxi dants, for exanple
N, N - di -i sopropyl - p- phenyl enedi ani ne, N, N -di-sec-

1ot gRibRBR BRERTTR At srsomonheyrulRaariaming oo

buty!h-piieniesddiaming, IN/N'-18s(hatdingdtimaeniyl)) p-phephiengdiznisel i NN 1-
ethylk% ﬁetb@ké{% Hﬁﬁ%e’ﬂgﬁ’ig%ln)e IQNpﬁgq?%eqwﬁ‘?épm dqﬁhen}l@nedlamme

henyl'ene
N NNlcwoimxmeylpnqﬁmm Shb¥cilirhenyle; PhRnKenasiastine, A His(2-naph-

thyl) ﬁﬁhh%w&eﬂﬁlﬁ{% ﬁ[]%iiré’pm Nephenyl -p- phﬁgyklargadlamme N-(1,3-dimethylbutyl)-

N-phgnyip- @%vlﬁmq*m'B%n%ymewhin@r@rphsn%ﬂmwf@aIaamené'-cvclo-
hexth‘(ﬂTeﬁWpthehl@ﬁédlérﬁmN 4 @h@luydesplfamwn&bm@am NeN'-dimethyl-

N B R RARBYE M B R TR, R BPR Bping rsgpropony-
diphétymir, Neghenytitndphiiylahniney Neiéati- mlmenylﬁﬂwhdﬁwanmé\l phe-
nyl-2- a%h hxlgﬁkn%h&%}fﬁ@ﬁb‘ﬂﬁenyﬂarﬁﬁé) Rir QRGMe £ P-ALBNEAY BRI Rmine, 4-
n-bufylaminapbenal, dct@l.gyrplﬁ@ﬁyplyengl, ARBRANeyRa¥AoRReNONAFipdecanoylamino-
pherfay 4- o%raaawhbwﬂnmabmwl a@zﬂm&h@@pﬁé@b@ﬂmb aznasJaatertfbgfyl 4-dime-
thylamlr}gg{)ewygnﬁmpﬁqj rgﬁﬁerrrugqpo ;%]5% i gﬁqn ﬁl aHq@lppmod|pheny|me’chane

N,N M mraéteamﬂhwmmmpimmonbhenﬂ,r+mmmeanwlsgmmwaymbemmo]ethane
12 QRGN BB P4 TS R PR A VT, o
octyl2ied 'N-pheay lnnaphfity@nyners tnixture of mono- and dlalkylated tert-butyl/tert-
octylﬁmﬁlenl%iynﬁﬁgsngml)&m@@{hg% hag ﬁglkgéted ngnylﬂphenylamlnhes a mixture of

mong- W&l@p@@q@dﬁwlﬁﬂ@qylpw rﬂj]'l@pfpdqfénono- and dlalkylated isopro-
pyl/isbhdxyiii [ﬂ{eﬁ Sinbard MRjurdsfaRsdCund dalkyddtyd f)ehlt@lwﬂﬂ'bﬁéﬁylammes

2.5 Gl éaﬁibvﬁ%bﬂﬁ Byt R hBang i & manonde

kylatath da.rteblmmeyﬂ-mmmemlazmeu wintikteretof moad-\Undididiieraje dieit-oetgl-phe-
noth%gﬂ%}%w%lﬁlg otiaéh l\ﬁ(ﬁi\l ﬂ' t%ﬁﬁl R}%eﬂ diaminobut-2-ene, N,N-bis-

am nes;
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nono- and di al kyl at ed dodecyl di phenyl am nes, a m xture
of nmono- and dial kyl ated i sopro 30
woypbisisatsexyl di phenyl am nes, a m xture of nonoPCaME2004/052271
di al kyl ated tert-butyl di phenyl am nes, '
2, 3-di hydro- 3, 3-di net hyl -4H 1, 4- benzot hi azi ne,
phenot hi azi ne, a m xture of nono- and dial - kyl ated
tert-butyl/tert-octyl phendt"ﬁi'azi nes, a mxture of
nono- and di al kyl ated tert-octyl - phe- nothi azi nes,
N-al | yl phenot hi azi n,
2.2 ieiEm YhPPeRdhrykRgamethylenpdiamine hia(2.2 Séntetramety IbipsridABy)-
seb@Afth 2 0 B(Blettamdiy Picd/idiP20Rd/ 008 8 fdiramethyipiperidin-4-ol.
(2,2,6, 6-tetranet hyl - pi peri d-4-yl - hexanet hyl enedi am ne
, bis(2,2,6,6-tetranethyl pi perid-4-yl)- sebacate,
2. Uy aps@beis aed lightrstobilidens per i di n- 4- one,
2,2,6,6-tetramet hyl pi peridin-4-ol. 2. UV absorbers and
light stabilisers 5 2. 1.
Zﬁﬂzﬂ%ﬁm&gﬂ%@ﬁz@tﬂﬁﬁ@blZe@l-hwdmxyékaﬁﬁ’ﬂnlylehenyl)-benzo-

triazale,(2'(3‘,H}dﬂ-féﬂtxbinﬁfziﬁ%t‘w!_)H%!ﬂ_?l?})é’n%dt@?z@%‘,)z-(?'—rt .rﬁﬁtﬂill-%"-hydmﬁyghe-

ryEShealieaBle, EA Yy iRy MY B ERDBERickEsR. 2.3 -
tert-mtﬁ;z‘-hyuiycmymepylg;-ohparolpév‘xzatrihﬂd, anBtey-biity by dbePs Indag/ihe-
2= g2 =di- : ; '
- BichbREREoigioleto (8 seliiit ot autyk - bydpoehenyhanagtirgle, 2-2-
hydroxy43-octylexyphpnt penz2trichagldr 2605 Sli-tentestniny-R pyerak@phenylbenzotriazole,
-3k &Rt 5 40 i ; -
I ECLINN G g R0rS AYLRAR Boybsnatiazols, & (st NG
5'-(2t08 Jﬂxgqartglnylgthyl)phenyl)-&chIoro-benzotriazole, 2-(3-tert-butyl-5’-[2-(2-
ethylhyﬂjmwcaﬁlbqn%wn-g%Pﬁgwaﬂwﬁé%ﬂ%% zole, 2+(3tert-butyl-2hy-

2-(3' .5 -di- - - hyd h t
cron 5 ol garb e S DR hproPieeoGAPO aa2el dr(B X BREMYF s
5’-(2zpﬂthdmmbmyleﬂryOﬁieng@ﬂe{nz&ﬁéz}deﬂ 2—'(3’1’dé/rﬂb|§51%§/2ﬁlhyd roxyt-)5’-(2-octylpxy-
carbc?ng?eél%’l)@%r%l)l?%%ﬁt é@gﬁn éﬂ?%te%(%é@{%—%@-éthy_lf?exylg)r(y?c_:arte)g]nzyf)egthryll]-%'_
hydrexyhieriybberizotigole af(b'edwl!eefﬂ-hwy]imxv%}welml&wwwizaatﬂ&dm qs-
o ERh S R e R o 2 -epangis:
[4-(16&,@%3}@{11@’5 ylﬁuty@ﬁ:qe@;qtuq;g{eya—ylghenn ;dreplkgnsesterification product of 2-
[3’-te'&'-mni@-5n(etrﬁmm@drb&métr@gww&&@m@@ﬁl@%%hidtﬁa’z%le%th polyethy-

2-(3 -tert-butyl-2"-hydroxy-5"-(2-0octyl oxy-

lene gigcdd 609, RV e RENEQLILT aBeleR = 3'-tert-butyl-4’-hydroxy-5'-2H-
2-(3' -tert-butyl>5 -]2- (zé&e_]ghyl hexyl oxy) carybon)yl et hyl ]

-2' - hydrox nyl)benzotriazol e, .
venzgfiezol 24 B2 B IR ol TR B Y1 1 B rpcamatauoig-
phentvl]b%pﬁ&ﬁe;zole; 22-'[2'-|2lyc3jroxy-3'-(15, 1 ,3,(3étetrametm{lbtlltyl)-5'-(oc,ocbdimetlhyl?%nzyl,}-

rt-hu -2' -hydroxy-5"'-(2-isooctyl oxycarbonylethyl)p
phm%@ﬁ??@@ﬁ% triazole, 2,2'-nethylene-bis 20
[4-(1,1, 3,3-tetramet hyl butyl)-6-benzotri azol e-2-yl phen
; i £ i,on, product of 2-
22. 2ot PeniebBIRREL Kootk ROLRIBEN T wBinyiy. 4pctugrn gy
oxy, #répdacylopi4thenatiaxyi 42 dl-tsihydroxy and |2} tdnyey-4, 4 denajhoxg akrivatives.

300; [R- CH2CH2 - COO CH2CH2 -}- where R =
‘-tert -rA{'-hydrpxy-S'-Zl—l- 2

. t’ed benzoic acids, as for example 4-tertbutyl-phenyi
salicylatp, Bhehy dflmlyly‘te%cty(lﬁhe@yﬁﬁalﬁﬂdfé( ldpRAZaY| resdrcinéilbideIerBblitfibén-
zoyl) %E%Fcﬂ%i, %gnz\éyl) resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo-
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phenyl ] benzotri azol e;
2-[2' -hydroxy-3"-(1,1, 3,3-tetranet hyl butyl)-5"-(a, a-di
worbisyBesnzyl ) - 25 phenyl ] benzotri azol e. PCT/EP2004/052271
2. 2. 2- Hydr oxybenzophenones, for exanple the 4-hydroxy,
4- met hoxy, 4-octyl oxy, .4-decyl- oxy, 4-dodecyl oxy,
4- benzyl oxy, 4,2',4'-trihydroxy and
2'-hydroxy-4,4'-dinethoxy'ﬂ%?ivatives. 30 2.3. Esters
of substituted and unsubstituted benzoic acids, as for
exanpl e 4-tertbut henyl salicylate, phenyl
ate, fseafﬁqie,oyll%ﬁ di-tegbulyt %h\gﬁwvb@rmoa@m@ oyl @i Bdirierbutyl-4-hydroxy-
benzb&E -fethgl4,6-Bi-81- ‘ﬂ)u{yl?)hén yts}d. Reout A Ay dirok @A ded1 0! |
benzoyl resorci nol , -tert-butyl phenyl
3,5-di-tert-butyl - 4- hydroxybenzo WO 2005/ 030852

@lét@&&%ﬁﬁﬁlﬁ%ﬁﬁll a—c%oai,[ednphmw@d@tay@l, isooctyl o-cyano-B,B-diphe-
nylacylée dpet@ roctca thozf %Wb%ﬁg tsyz?’[n& gkgiﬂy(lel?pyrl\’lethoxy-cinna-

mate2buty tohgyandB-tneattiyl bemdthd&yicmh@haﬁyﬁwethyl oc-carbomethoxy—p-methoxycin-
4. Acryl ates,

5- dj - - but yl - 4- hydr.
B e B A o

i sooctyl a cyano-[i, dlphe 5 nyl acryl at e, nethyl
2.5, lgicléé?é? ”;';[H»,H@ ﬁf%}(%ﬁgﬁ{ Eel cg}%éle%ér]saof rzn%-tglo tb%{tgm ,1,3,3-tetrame-

thylbatyia}y@n@L p@chrmtthrg/ﬂ 1|@r ﬁr@tmmgﬁxmnﬂnrmmthmt agditional ligands such as
n- buﬂaﬁﬁebﬁlﬂﬁEMMmQ oPRIDASH&| Biethd ﬁe a\'n%e‘ dlbuéylﬁilthlocarbamate

((3-car bonet hoxy- R-cyanovi ng
nickepsalfs ofjhe ranoglk sefarsae-g- m.m ?ﬁﬂﬂéﬂ ﬁﬁft%ﬂ(@ﬂ"r SRy S&di-tert-
butyl@ar2ylIphd¥pRortid &cid, hickd!, clrnﬁl,eﬁesi FkeRRBres ]é)g of 2- hydroxy-4 methylphe—

oo R R i B e G o G i o

withoot dxlgitiphaigarels. t ri et hanol am ne or
N- cycl ohexyl di et hanol am ne, ni ckel

di butyl di t hi ocarbamate, nickel salts of the nonoal kyl
6. Futher siericallyhindered appines, rfor@xaremle.yis 2658, tetrapfethyl-4-

pnper@ylljﬁé@é@fé/ b%(ﬁz g lﬁ-tét%nﬁethﬁutp\rdeh&ﬁ)%ﬁém BROM, 8 689 tamethyl-4-

piver3h s et DB TP . S rARA I P HEERBRphRSatonbie 2. 6.6-
pentanestipli-aspRseriof) &bmﬁeﬁyhrtért-bﬁlh}F@WdT&cybé’rﬁS/Iﬂ?&deeaﬁ@c@ndensate

of 1- (\g' h&grog%ﬁﬂfy@ %\f]& ﬁg g%éa&ne I hlggcﬁ]r%%yé) peﬂ%aﬁﬁndesuccmlc aCld Pnear or
cyclidygonfiensates 06N Nebisti:6.Atétratnetipi-peivedyy)hesbwtiatenediamine and 4-
tert—oIEfy%(‘r%loZZ g—d@hlg%t { §g‘?ﬁ§})/r|q \4 @'20@6 lté?ﬁéh‘%ﬁ#f& E@Qﬁo&pmtnlotnacetate,

ttra 3 05l ey L B B B reoR sk 1 cetsbansdi)-
bis(38,5, @te‘ﬁéﬂﬂle@g@m@raﬁln&%)Eﬁﬂérﬁﬁﬁtﬂ%’é 6 %tl%'rriéﬁ'fylp‘ijdé'n)jme 4- steaqloxy-

yb
2,2 6%&%@%@@3@%@?% bls(1 2,2, ég pentame%{ll%éend%? Zzy n- butylozn(% rg/droxy 3,5-

dl-terﬂ:bl(tﬂbdmzdlbmadm&ttdsml-r) odlylZ,709,8-tdteiiethyet, BssLtrlékaBMfHQK]M@ddﬁEZf 4-
dione Pgﬁ (?CWFOX?%Cfé g-ltéira eth‘{/lplperlgy %craba%gte gg("l-ocgylo%? deeé1 § ettr%?ne-
thylpireridyh$scsinate Aineareoricielic snedengatesiofN, Welis-(3/2,5 b dateamesting-4 eireri-

dyl h&aﬂ\@t Q d 4- h }
vD) Coct @?\aw]ﬁlegn morp CCHPO -2,6- dich{?r%1 3,5 tnaznneé the condensate of

2- Ch'?rpﬁsﬁ( bis(4- reblévl@rémﬂr?eﬁi %trameﬁwkpmenwb y ﬁlsl'tf'am'@ﬁ andalc2bistde

ammopropylamm 8ethane the condensate of 2- chloro 4,6-di- (4 -n- butylam|no-1 2,2,6,6-pen-

tame{%lpipggc;yi % g%‘ng @Bé ! %’ES BVE![“'Q OFE? er .d 4-'but a

g%gnqg-acetyl 3-dode-

cyl-7 139t @tr&n&hﬁ-ﬁ:ﬁs-trmﬁdew]méﬁbﬂ mxamaé 3-dodecyl-1-(2,2,6,6-tetrame-
4- benzoyl - , 6, 6-tetranet hyl pi peri di ne, 4-st earyl oXYy-
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2,2,6, 6-tetranet hyl pi peri di ne,
bi s(1, 2, 2, 6, 6-pent anet hyl pi peridyl)-2-n-butyl -2-(2-hyd
woans/030852 di -tert-butyl benzyl ) mal onat e, PCT/EP2004/052271
3-n-octyl-7,7,9,9-tetranet hyl -1, 3, 8-tri azaspi ro[ 4. 5] de
can- 2, 4- di one,
bi s(1-octyl oxy-2, 2, 6, 6- tetrgnethylpiperidyl)sebacate,
bi s(1-octyl oxy-2, 2, 6, 6- tef f - thyl
pi peridyl)succinate, |inear or cyclic condensat es of
N, N -bis-(2,2,6,6-tetranmethyl -4-piperi 30
thyl- ﬂmp’amﬁaml#@p@@@eaﬁﬂq@ecgh (1,2,2,6,6-pentamethyl-4-piperidyl)pyrroli-

dine4:- Smgrrli‘g%lﬁgre?ef B-ndkadeb6:9- dnda- §te§r"ylo§‘1y7-2 D%.6 feh&methylplperldme
a coBTaDRaOR §roHuB BN HINR BB U5 PegoheaTelMensyieping

and ¢<cydgtexylarhingd 25~ dichlaai1185-tiarind, ,a2coat&{s3tion product of 1,2-bis(3-ami-

noprgp gﬁﬁg&)%éhgé‘ﬁda‘?% §tulf}§@§? 1 ltfsgnﬁt]n%% 1&535%1%% %uﬁ%%mino-zz,&(i-te-
tramgtawtglpﬁlgqnpﬁ (@é‘& Rig. No ][1@5@419676&;)2Nﬁg,Z@rﬁjtetramethyI-4 -piperidyl)-n-do-
decyi'sugcumnﬁr &3(1 g @99&&9.%&@%%%?% %od&yeﬁge?%h.&z ARERYI-

% Y riazaspir ecan
778 te&r?mﬁ@v' Roxoe dippa4:000 S, éld@@tneaar@amnm%wtfs‘ds?s%—
tetraRGfME?&Wh@&?QV dxa-36-diaza-4-oxospiro [4,5]decane und epichlorohydrin, 1,1-

S AR e I
formyl-NjNHeis (2,255, @Hetramethyl-4wpireridy Bhexbméthhle naxtibeaiye, aliester andimethoxy-
methg%aﬁé GOk it D2 86L Lfetnfmwx hRarBRcide, pofitmethylpropyl-3-

densation product
OXy-4j(E,6 ﬁrtgf(el!nezh%4ﬁﬂﬁeéﬂ¥|)é?ﬂ@ﬁﬁ'ﬂ regction peqduehydf IMaleicanid anhydivs-o-

olefi rdb@d&yﬂ%r wﬁﬁ‘g 2,6 6-tetramethyl-4 ammoplpendme or1, 2 2,6,6- pentamethyl-4-
ohexy 1,3,5-triazine,

A AR T bSO oS b Sty e N buty
amindPEA 2 Rydredying)@tiien e, 5ahigkine.
2,4,6-trichloro-1, 3,5-triazine as well as
4-putyl am no- 2, 2,6, 6-te- tranethyl pi peridine (CAS Reg.
2.7. Skamiflds3 65 @4arB@de 6 ]4)-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy-

5,5'-@2%@@8%8?&%'&,%,%@%Hé%ioﬁis!%"-&%-‘%é&-Qé&l:}a'nﬂia9,%‘-etho>q-2'-ethyloxanilide,

N,N'fisGrdipnethypmingseapy borantig, 2-gthoxpetardiuty-2netiomatioe sndits mixture

with Ele%oxy?-?l-giﬁ&@-@)ﬂ} dl-tert-butoxanlhde mixtures of o- and p-methoxy-disubsti tgd
t et r anet a- 4- 0X0- Spi roT e

di
oxanft Sl o rrBob G iopiieg oganides
t et ramet hyl - 2- cycl oundecyl - 1 oxa- 3, 8- dlaza 4- oxospiro
lchloro
Bt SHBPR 2 4 eeRy s ashionshean)

1,3 SWIMQMMEWXMDﬂEIQE/th)W463bls€2 4-dimethylphenyl)-1,3,5-triazine, 2-

2,4 Eiﬂ%ﬁuﬁgﬁkry &14% ﬁlg(gitlzd ﬁeﬁyl&?@r&ﬂﬂiﬂ%*amﬁe B REE 2%5 PREAHR

ester
pyloxyghenyén@ ArdimethyieharyDd. 34 -triazine, 2-(2- hydroxy -4-octyloxyphenyl)-4,6-bis-

(4- mém?pﬁer@l)ﬁ,@@-ﬂfaﬁﬁ@tzh(ﬁlhyémw AIgedd oRAIheAYIE6-bis(2,4-dimethylphe-

i) ggﬁ 4ar5de’t§’h (g’LE‘P%/)@t"f -SiAeVIRFYRhenY)-$ BrbisR #-slimsthinhgre)-1,3,5-tri-
azine, eal%vmxsmmhmwfs m)kﬂdymr@wﬁ)pﬁémdr&waz a-dimethyl)-1,3,5-tri-

azme2 235 89(8’8 -z? 2. ﬁzd{rwp %ty,JﬁW %cﬁayl%yf P'Eﬁ'}l{‘é“é bis(2,4-dimethyl)-1,3,5-
triazine, 2-[2-(dodecpexyitridasy loyy-2-Aydrdxypripary)i2gediody-peenyl]l-4,6-bis(2,4-di-

@ethﬁgﬁa@l)ft%rg%@xﬁ-gﬂ.%Vch%y(z-%y&o@-@-aéa%&lé{{ﬁﬁr%@pﬂSﬁ;}l]Eﬂ,6-
bis2ehgimelyBbemDHyIF Siegiae R o4 heaysnineadedihenyi- 3 5-

Oxam des, for exanple 4,4'-dioctyl oxyoxanilide,

2,2' -di ethoxyoxanilide, 2,2'-dioctyl oxy-

5,5 -di-tert-butoxanilide,

2,2' -di dodecyl oxy-5,5"-di -tert-but oxanilide,

2- et hoxy-2' - et hyl oxani |l i de, 20

N, N -bis(3-dinethylaninopropyl)oxanide,
2-ethoxy-5-tert-butyl-2"-ethoxanilide and its m xture
mnth 2 ethoxy 2 ethyl 5 4 d| -tert- but oxani | i de,

o o o L T Y 1
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oxanilides and m xtures of o- and
p- et hoxy-di substituted oxanilides. 2.8.

wa-20@&/08832 oxyphenyl ) - 1, 3, 5-tri azi nes, for exanpC®EP2004/052271
2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)- 25

1,3,5-triazine,

2-(2- hydroxy- 4- octyloxyphenyl) 4, 6- bi s(2, 4-di net hyl phe
nyl)-1,3,5-triazine, 2

(2, 4- dlhydroxyphenyl) 4, 6-bi s(2, 4-di et hyl phenyl ) -1, 3,

5-triazine, 4-bis(2 hydroxy 4- pr o-

tnaznﬂ?po()gﬁyﬁwﬁm@h@qplmw) frdtdighepyiend$-jriazing, 24,6 trisi2-hyviegxy-4-(3-
butoxd- i—BydW@E&ESNG 6&%1103@-9'&%%|2)-(241y§ro‘52i/;§1enyl -4-(4-methoxyphenyl)-

6-ph3ny g%t %‘?55@ a‘éfé'feéky @{?Lﬁm‘ﬂﬂxy' =120 - Bihgdroxvprony oy IpRany -

4,6- Hmz 4qtrhgthyllplngh-t j3| Satriahes, 2-{2- hydroxy-4 -[1-octyloxycarbonyl-ethoxy]phe-

nyl}- 2ﬁ%§(¥§%@@¥gﬁgﬂf{ 3 g‘g?a\é!nQMBJ% nt e )Jctyl mmebzy R (azrhg'(ture 5?3 dt fpe¥ent

isomgrs| 2- hydr oxy- 4- ( 2- hydr oxy- 3- but yl oxy- propoxy) phenyl ] -4
,6-bis(2,4-dinmethyl)-1,3,5-tri- azine,

2-[ 2- hydroxy-4-(2-h drox 3-octyl oxy rop | oxy) phenyl ]
3. Metgl dea 513 gpgg %or(ﬁx%plﬂ%ly =0 gnsgoxafmqeayrslqgcylal ‘-salicyloyl hydrazine,
NN’ &sisfé’mﬁy&iw enwﬂaaw/N NQﬁé{S kswxenamltw drQARIPABRYIdpignyIER¥ine,

-sa%g(% F%W]eh@ﬁ') I'IafO tgé(p?ngliqeﬂg)oxalyl dihydrazide, oxanilide, isophthaloyl
dihydqragide, Isyhhmyd;bisthérmﬁyymzrdxw B-diacktydadipmyldifp/degxiviey NN eis{salicyl-

ovhoihyinySicelee, KAFRERLIGIEBNCoH) BTEIER 1) 5 5 wo
2005/ 030852 PCT/ EP2004/ 052271 -47 tri azi ne,
4. PhidspiaeB %Al grosphorhas, h&)@k%sl@wuﬂweﬁw BnéHpRIE Apharyl 3k phbihtes,

phenegﬂf%&@ p@%{)%;{%@gpﬂwyyg}p@é\wwl trilpugy! ghqsphite, frieetadecyl phos-
phlteZdlétéadyyphmaeyﬁhﬁm)dlmoéthé -tistR AekiertRiRdhknyl) phosphite, diisodecy!

o AR T sy eyt e

Fohesimgntenyl)- pentaerythrltol diphosphite, diisodecyloxypentaerythritol di-

phosghl Bi’séz(%gléer‘fl'b[zﬁ‘;ﬁle@lpﬁg%iygp&%%@?ﬁSI'oﬂ%b%}fﬁltﬁ Dis(2,4,6-tris(tert-
butylﬁlg)qrryl) Qpn@e@(t%r(tgrl pg}]ltg H@ﬁ%ryl_sggrbgolgnnhosmtenfgtrmz Gidhtert-bu-
tylphbiy® miblﬁheﬁiﬂét%td{pﬁo‘épfﬂ)nﬂé %tisgcRtyRky-2iafd, fI-RBS-terd-BANBLB.di-

ben 2 i 4 R ORI TP 2t L PRp -l ety pibencld -

1,3 2I=rymjcaamspbocm Ijsi® 4-al-tetatyl-8yHethy|phemy)dhetiay pRosphite, bIS(2 4-di-tert-

0O '
butyl% @I;athgl}) %I)%Hglgphsogﬁ'ﬂ%ltg;;#J ;%L-nﬁ]llﬂg' ﬁwyéﬁ/sig ?:@I/éag raqeg gh/ty -1,1-
blphemyls,% Bedid)phospbiiel) rthyhexyte,8\as' detiactert-botyb hit 'I-blmi"enyl-z 2'-di-
yhphbsREt hal oyl  di hydrazi de, sebacoyl _ _
bi'sphenyl hydrazi de, N, N -diacetyladi poyl dihydrazide,
N, N - bi s(salicyl- oyl)oxalyl dihydrazide,
Espedlall prefesred atd tﬁwdnwvi)m%bh&@ﬁmi onyl dihydrazide. 4.
Phosphi tes and phosphonites, for exanple triphenyl
phosphi te, diphenyl alkyl phosphites, 15 phenyl

Tris(2l#-all-feytbupioeny) presphiter(irgfeudned, CiRrBPetiaBhoRdMEALS),

aur hite, trioctadecyl phos phite,
tris(n ényé‘%heg}(%’ho%@ﬁfeger ythritol diphosphite,

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

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

di phosphite, bis(2,6-di-

tert-butyl -4-nethyl phenyl)-pentaerythritol

di phosphite, diisodecyl oxypentaerythritol di-
phosphite,

bi s(2,4-di-tert-butyl-6-nmethyl phenyl ) pentaerythritol
di phosphite, bis(2,4,6-tris(tert




20 butyl phenyl ) pentaerythritol diphosphite, tristearyl

sorbitol triphosphite, tetrakis(2,4-di-tert-bu-
woypbgshaessk) 4, 4' - bi phenyl ene di phosphonite, PCT/EP2004/052271

6-isoocty|oxy-2,4,8,1 O-tetra-tert-butyl-1 2H-di -

benz[ d, g] -1, 3, 2- di oxaphosphoci n,

6-fl uoro- 2, 4 8 10-tetra- ter% but yl - 12- net hyl - di benz[ d,

g] - 1, 3, 2-di oxaphosphoci n,

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

phosphlte bis(2,4-di-tert- butyl-6-nethy|pheny|)

(CHerbyl _phospbia),
2,2 |tr|I+§[tr|etryI(@*ﬂg)3§( g‘(CHa&ra tert{buty
-1, 4% b _bi phenyl -2,2"-diyl)p |te]

2-ethyFhexf (3,3 ,5,5|-tetra-t e
R,@— dH- ylfphe§ph|te Especi al
ng phosphites: [30 Tris(
(Irgafos(r)168, G ba

o.(yl-l 1 biphenyl
prefgerred
4 dl-fﬁrfﬁb6?§¢ envl)

Rty Chem cal $)

pheny| hog ter 2005/ 030852
04/035(25% Kl(ﬁﬁ%@& ( ,gglg)sc - 48

(CH¥®B) 3C (CH3)3C CQ(CH3)3 C(CH3)3 0 P - O -

CH2CH( C4H9) CH2CH3 0 5 C(CH3)3 O O (CH3) 3C 01-P p-D -\

C(CH3)3 C(CH3)3 (CH3)3C C(CH3)3 (CH3)3C O -(/ - 1 H3c

(C}Ha)%'pl op- 6(CH,), CH3

o)
P — O — CH,CH(C,H,)CH,CH,

e
(CH,),C

C(CH,),

(CH,), —Qo P X P O‘QC(CHQS
(CH,),

C(CH

3)3

C(CH,),

-0

C(CH,), (CH,),.C
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C(CH3)3 (CH3)3C 3 WD 2005/ 030852 PCT/ EP2004/ 052271 -49
P - OCH2CH3 2 5. Hydroxyl am nes, for exanple,
woOl20esdiBessnzy| hydr oxyl am ne, N, N-di et hyl hydr oxy PamiERe)04/052271

N, N- di oct yl hydr oxyl am ne, N, N-di |l auryl hydr oxyl am ne,

N, N-di t et radecyl hydroxyl am ne, N,N 5

di hexadecyl hydr oxyl am ne,

N, N- di oct adecyl hydr oxyl ant fi%;

N- hexadecyl - N-oct adecyl hy- dr oxyl am ne,

N- hept adecyl - N- oct adecyl hydr oxyl am ne,

N, N- di al kyl hydr oxyl am ne deg+ved fr

tallow amne. 6. Nitrones, [for exanp]€,

N-benzyl - al pha- phenyl - nitrone, H.C

N-et hyl © -@Iethyl-nitrone, N-oc-

alpha- hépt ylsznigr gng,

H37Ctl\ﬁ%ur@l - af hha- tﬂ}dg:y?wﬁ?ﬁ riongc

N-t et r d8&cyl —aPpha-tri deyl -|ni tr yne

hexadecyl - al pha- pent adecyl - rl'—léﬁ‘ e,

N- oct adecyl - al pha- hept adecy| *ni t roing, N- he__xazdecyl -

al pha- hept adecyl - ni trone,

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

hept adecy] - al pha- hep-. tadecyl -nitrone, . .
5. WOl RIAAaES ¥ o R Piee AT BT 1 lethdpyciafemine,
N,N-fioctyihydrdsy thivares Wi, Nydilaahy b ydrbataninee, dgNiditetladecpRydroxylamine, N,N-

: ~tall ' .. Thi 0S rai.st for
L
droxyl#rhipeli P¥-beritasdeayldN-ogadaeghydidxyaminea v diridrdiatkyhydsoxyacsing | derived
from Rfdr8gchafel thfoliirfifé.Pr opi oni ¢ acid, for exanple the

I

auryl, stearyl, nyristyl or tridecyl esters,
mer capt obenzi m dazole or the zinc salt of 2-nercapto

6. Nig&e@iemz bfér?bﬁva,q{l@?rfuzyi-élshadﬁﬂ@rlylwtditnﬁ,hﬂ!técr?r-%latf@hsihyl-r?téone, N-oc-
|1 0OC e ILSUl T1 ntaer 1,LL.O 1S -,
oSBT e R B B S e, -

hexafienyl-alplzapintgdecyipiitenne s aNtostadlecyG alpii-hedtadatyiwitidhe] ONiH@gadecyl-

A has-  php [ sal t fdival ent
oo 288l e NBELS BATERIR 8 1 S, B pSitalf e v
tadegyinigprean N-oplefayi-alphphexadedybiitiene, dittopandeériveadl degm N,N-dialkylhy-
droxylarhifé bftved F¥AMYHRIBnatéd BRowShihyat i ves, hydrazine .
derivatives, am nes, polyam des, polyurethanes, alKkali
netal salts and al kaline earth netal salts of higher
7. THioaYiieyqists,i foisexbaiples WiRitBl| SricdiidrdpidneleSdr ety thidMropionate.
2005/ 030852 PCT/ EP2004/ 052271

hydr.ogenat ed

O——P —OCH,CH,

il

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, dioctadecy! disulfide, pentaerythritol tetrakis(B-
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, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids for example calcium stearate,
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-50 zinc stearate, nmagnesium behenate, nmagnesi um
stearate, sodiumricinol eate and potassium palmtate,
wanovismeess2 pyr ocat echol at e or zi nk pyrocat echol aC®&/EP1D4/052271

Nucl eati ng agents, for exanple, inorganic substances

such as talcum netal oxides such 5 as titanium

di oxi de or magnesi um oxi de, phosphates, carbonates or

sul fates of, preferably, a %aline earth netals;

or gani ¢ conpounds such as nono- or polycarboxylic

acids and the salts thereof, e.g. 4-tert-butyl benzoic
zinc glepte, EOpesiuna belipnate, ﬁﬁsa@am@teareteawwm sigidolgate and potassium
palmitste CarffidioRy pybcatolts ek ?%Gate@félaYémr i ¢ conmpounds

such as ionic copolynmers (iononers). 10 12. Fillers

-and reinforcing agents, for exanple, calcium

11. Mefchinmdgentss for exabms in@yakssubstana@s suclghsiaul el oxides such
as tléﬁﬂﬁlsti@gdne d&rar%%q,negﬂg" 6)&1 gh(gghatggréa gt&L, foia%ﬁ aéerget a%z)raferably,

alkaline qagrth dpgials:] Qrgaryc @emp¢tmd$ SUGHf aptrione- WalebrCarbO[&yllochmdssand the
salts&b{éiécffeé b« feh%fy‘iben%@lc a&l rb%fpl@éi‘i& Hlpﬁ@@lac@% aé?&( %Hﬁibﬁn 'succinate

| ast i ci sers bricants, emulsifiers,
or Soﬂwebffeaégﬁte ‘st £PRRRUINIE §§ChI35 dqnic PP RTPBPTS).
agents, optical brighteners, flameproofing agents,

@Peré %tpél relﬁforca!@e%nﬁtes[}tsaﬁq% oquﬁlawvigegalmgrgrcaéggé\ﬁﬁ ee.lllf:zﬂ8§ eglass fibres,

glassiibudles, ashedtos rfalc), kolint nB&6 b&BB) sulfekeSmetd) B3B:s24hd ;hytitoSides, carbon

blaclgt’)gﬂaﬁﬁ eg%é(ﬂq&u?‘? nd Bﬁ,grggg@%gs(sof%ﬁeb%t%ﬁ%@%(a ;synthetic fibers.

EP- A- 0589839 or EP- A-0591102 or
13. (Sth[a|4 afdtivas eﬁo@@ﬁﬁnbléx wastlmsers lu brlcants emulsmers pigments, rheology

adm@e%, T %sgsr Z low; ﬁ?r)l;[ol ggefrgs (02’[!(‘@? ég?&nrea_ @%&S%r@@ents antistatic
agents/dndibiowdiaf ageats: 2- one, 3,
3" -bis[5,7-di-tert-butyl-3-(4-[2-hydroxyet hoxy] phenyl)
benzof uran-2- one],
14. Berpofiiranones ahdtipdolifories, dorhexampte tydsp bdisciasedr mnUS. 0h825,863;

u.s. 33@&2@&@ §>®/17% ﬁ"sz @‘5'13{6 65teiu S. 5,262,643 DE-A4316611;

e 1562 b ATa: B D MAED T S or s reesipaefion)-
phengf5) b%mﬁbmwrl]}erﬁzoﬁﬂén -2-one, _ 5,7-di-tert-butyl-3-[4- (2—stearoyloxyethoxg)phe-
nyl]bﬁ%?’dr@-?—lgrr\%t d¥ Serfgy) c}l-terf-butﬂ 3- (2 ‘fi F]yJ) oxygéhoxy%henyl benzofuran-2-

one] e, Tryli-ptiboty-J-(Betioxdiphéret)berizotuydn-Dhearz OBL(JI-abetaxyOme—smedﬂWIphe-
-4 el e oy BB b R Sbre. | 45 UM SR B 3 ot G b
benzpiescl-one, t hé- (é,dwymethylnhewlb}éﬂ Fokivtast-t{uty)-oe B uFare 2-ooep o LB (Rs3-di-
methQﬁJhérﬂF}’ 5 7”&‘ -Qéﬁ bﬁ?l-t&@?of@r%n@rcﬁl@ar ed accordingly or

anal ogously to W vari ety of synthetic routes
di sclosed in the prior art. Some of the various

The mﬁd?@d@tl\ﬁis%réiﬁai@bugﬁ Qmplb?équVafn@ﬁn@ 81‘"6 #10 WHEIEERERr example
0.2 SE?VC%?r ouggﬁ é)??lie S(gp meric substrate (%005 030852

The compounds of the invention can be prepared accordingly or analogously to wide variety

of synthetic routes disclosed in the prior art. Some of the various methods are described
below for certain preferred subgroups of the compounds.
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Compounds (1')/ (1) of interest include symetrica
azoal kanes. The symmetrical azoal kanes can be
woho@ioaesd2 by reacting sul furyl chloride wth aPCraEasiosBs2271
equi val ents of the suitable alkylamne, followed by
oxi dation of the obtained N N -dial kylsulfam de to the
azoal kane. Suitabl e oxidizing agents include al kaline
hypochlorite. 5 O her conbéhhds (1")/(1) of interest
are unsymmetrical, optionally functionalised, azo
onpounds. These chemical's can be prepared by t he
Comgwndrs /(i f intreestingluds symseaitiqahezoalanespTheosyammstrical azoalkanes

can 6%&[!1&{@' reSdiflg Qmuﬁﬁ c%ﬁdécvﬂlfhoé? @ah@@ uﬁv)élemérlﬁ EHe%ﬁétLeg ed
id

aIky 4 o ed B P98 S PIATEI AL ST et Re teibs Preskane.
Suitablesoyxidinirtgrdgeats incluble atkatinecypbdiyoritainct i onal i sed, azo
compound. Azoal kanes can al so be prepared by oxidation
of the N, N -dial kylhydrazine equivalent with copper
Othey PQWPQ’;’W%@ Vdeof inderpptearg unsymensérical, eptionallydunsationglised, anxi de
comﬁo@nhd@’?ﬂ% dﬁem\éﬁ%r@:aﬁ Be pﬁz%gred b?%ékﬁl@&‘in‘ th an't By @ngogn

ng, zo conmpound erest I s obtalned from
OP“OPﬁ'B %&f'@&t"?wrwfle witityap H@'Oe%'l functipRafised N-gebsdittigd sufamey!
chlor¥epétiedxidipiritie otaRedP@aRttR detivativé to yiad tHe'He@ﬁ&ﬁﬁng%ﬁ‘netncal

lic hyd
opio YRR, ool of TNy N formyl hydr azi ne,

di acetyl diazene, bis(2-nmethyl-1- oxopropyl) diazene
Azoa‘ﬂ{a géeéa?lgaa]é?w r}”’%&pﬁf&{ %ﬂ%bﬁﬁeeN{lg'{déélwaggﬂte gﬁlngllent with

COPP?h@) {dBeaapRerdl) aﬁ?taieapm%@ry(&) oxidg ferrexamplgudhemihe @o

funcﬂo'ﬂ@hty? Brpbﬁ%Pé’ ARG, ek aRZoRPourdSdf iierast (LAY MR toxRidEdh of
i.um al u a[gélgum hydri de or using catalytic

thecﬁé'ﬁmﬁé{@ﬂ%ﬁ?w hni ques. Anot her group of conpounds

")/ (1) of interest are cyclic or acyclic hydr azones.
ol e BEr B AR P SR A s
may be piepaned by alisyiation of N Hijaleylbydrézineo diacetyitdiazane, bis(2-methyl-1-
oxopFHb 93%%'&HR§%I@YQ{OQE5FB%XW$T'¥ ?Urﬂ'\é%ﬂgé aﬁg s*nt%@ﬁﬁén? H}l/o%lysis A

erest are tautoner ‘equl val ent

POSS@%‘SUH%@ tofhe sypidesis of hydrzinge is Vi be rdyrticaieeresponding

azind, Usihg & |rédu@'hg la§éri? 66SH asQsth Slufniriin RAHAEST ueﬁ\é'c@%‘&ltlér e
30 the condensation reaction of

Mitie bt
ydroggapiondeg n@l”e%ll fferent carbonyl -containi ng conpound
such as al dehyde or ketone wi th hydrazi ne. Another

ol RO S B
acyckprhiyearanes qapdgehtaineyifiohdie torBledsatiameta suiftlele canbbmyt-eordaining
compi’og%d shich'ds S¥RRYdel St ikEEnY Rit? A A BB ate At drEind U a2 6rkeb br

particular interest are the tautomer equivalents to the azo compounds of interest.

Another group of compounds (I)/(I) of interest consists of azines. Azines are prepared from
the condensation reaction of identical or different carbonyl-containing compound such as
aldehyde or ketone with hydrazine.

Another group of compounds (I')/(I) of interest are triazenes. Alkylation of azides with
nucleophiles such as grignard reagents yields 1,3-disubstituted triazenes. 1,1,3-trisubstituted
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triazenes are obtained fromfurther alkylation of
1, 3-di substituted triazenes under al kaline
woandisissns. Anot her group of conpounds (I')/ ( PET@P2004/052271
interest is constituted of the oxides(s) of azo 5
conmpounds, whi ch includes diazene-N, N -di oxi de and
di azene- N- oxi de derivatives of the azo conpounds.
These conpounds can be sy‘rﬁzn'esi zed by treatnent of the
corresponding azo chemcals with an oxidative agent
such as peroxy acids or peroxides. The percentages
triazegpy ang obtaineddioghirtins atiiatianyed d Sutisubstituled iymzapesdinderalicatine
condilibhsExanpl es  The used reagents and starting nateri al
were comercially available or can be prepared wth
the nmet hods described in the literature. 15 Exanple 1
Another ghdidg oB6dnpCunds: (1°)/(1)Nf irtterdbt iébn6titiNaGT the bleidd4(s) )o\dzdO- N- O

compgﬂﬁrfsr WﬂIICH fr% uggsed(]az%%ggﬁgﬁ&?dfﬁd%gz r§é ﬁ%x%% dgﬁ\{??v%s of the azo

compgiids. Eheﬁempmaw@ds sambejexhthgsizphby teaimeQf the carrespondingazo
chen‘fRfalsWﬁql éhrlﬁ?ﬂ!é{l\ié@g@ﬁt &%Qaggeroxygmmlp ofBss.triethylam ne

OnlL of “di chl ororret hane. The
reactlon 20 mxture |s stirred 4 hours at 0C,

The pefdsntagbs giosh sk iRighBbertentated ubliebsidtRshwisa setath! or onet hane

(300n.). The organic conponents are successively
washed with diluted hydrochloric aqueous sol ution,
ExaniiigdCO3 aqueous sol ution and brine, dri ed (Na2S™4), and

, [
The lfs%‘?&ﬁg Q%ﬁ@staHﬂgﬁ{ateﬁ'lgﬁH& %(Hﬁﬁr oﬁ\ﬁ P]'re c?a?ﬁ b%#)er‘eda?%d
with tb?é‘@ﬂ}?id? dessribed inghetléaratutgo times wi t h 100rr1 of ether to
yield white crystals of NN 25
b| S cycl ohexyl )sul fam de (14.0g, 45% . 10g of the
- b| s(cycl ohexyl ) sul fam de (38mvl) are slowy

dded at OC to sol ut 10% aqueo alCl ( ,
C%?’? Ni Nao NN
xture is stl ours 60C cool down to

Unde Q‘ﬁﬁ? g&FQtﬁ'ro H&rE aj‘l’sﬁﬂltlgﬁ Bfl%%db éﬁif#éfi)%mgf(m?@m 121mmol) in 40

romet hane. he org onent

mL o&@@lﬂg@@p\hgmys@@q@ﬁowlgma%@@ a geldtionrpf cyclohexylamine (30.0g,

303mmol) and triethylamine (84mL, 606mmol) in 150mL of dichloromethane. The reaction
mixture is stirred 4 hours at 0°C, neutralized with water, and diluted in dichloromethane
(300mL). The organic components are successively washed with diluted hydrochloric
aqueous solution, NaHCO; aqueous solution and brine, dried (Na,S04), and concentrated
under reduced pressure. The residue is suspended in ether, filtered through Blichner, and
the precipitate is washed two times with 100ml of ether to yield white crystals of N,N'-
bis(cyclohexyl)sulfamide (14.0g, 45%).

10g of the N,N'-bis(cyclohexyl)sulfamide (38mmol) are slowly added at 0°C to a solution of
10% aqueous NaOClI (114g, 153mmol) and NaOH (6,2g, 155mmol). The reaction mixture is
stirred 3 hours at 60°C, cooled down to room temperature and diluted in 500mL of
dichloromethane. The organic components are successively washed with water and an
aqueous sodium bisulfite solution, dried (Na,S04), and concentrated under reduced
pressure. The residue is purified by chromatography (silica gel; light petroleum ether/ ethyl
acetate 20/1) to yield azocyclohexane as yellow-white crystals (6.5g, 87%).
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aqueous sodium bisulfite solution, dried (Na2SO4), and
concentrated under reduced pressure. The residue is

weouaoisfosesd2 by chr omat ography (silica gel; |ight PCT/EP2004/052271

petrol eum ether/ ethyl acetate 20/1) to yield

azocycl ohexane as yellowwhite crystals (6.5g, 87%.

WD 2005/ 030852 PCT/ EP2004/ 052271 -53 '"H NWR (CDCl 3,

S): 3.24 (m 2H), 1.85-1.7B(m 4H), 1.69-1.60 (m

10H), 1.37-1.20 (m 6H). 13C NWR (CDCI3 S): 75.9;

30.7; 25.5; 24.3. Exact mass calcd for Cl2H22N2

requires mz 194.1783, found 194.1784. 5 Exanple 2 O
1 | [ 1 I \Y/ I 0
HNrghg@bNg%a'a). é.ﬁgglelgl 1|.!35 N7b i Qi 1P 60 lob hn, 0H), 1§47 H 2b'(m 6H).

o Under a nltrogen at mospher e,
C NAR (A0 GEH 0l 7 o-N- 1 PBBesdyB - Suxestanass caled for @%@szmmjz
194. 989, folifd @4(1984.1 9, 279mmmol) in 150nL of toluene is
very gently warmed up to 100C and 10 mai ntai ned at
that tenperature for 1 hour. Distillation of the
Exantoid 21t i on yi el ds N cycl ohexyl sul fanmoyl chloride as a
colorless solid (45.5g, 82% A sqal ution of 13.6g of

he cycl ohexyl sul f aray| r| of 9mm| (n 100nL of
rethatie—e8 pled t?—es‘(—@/@\
ol utilon of 1-hexadegyl amine 15 (19 99, I)”and

triethylamne (47. 5nL 340mmol ) in SOOnL of

di chl oronet hane. The reaction mxture is stijfrged 5
hours at 0OC, neutralized with an aqueous Na2 oH
solution and concentrated under reduced pre sure The
residue is taken up in dichioronethane (800 . The
organi ¢ conponents are successively washed MAt

di | uted hydrochl ori c aqueous sol ution, @, 0¢: ac(h\eous
solution and brine, dried (Na2SOQ4), any ncentrafed

onsd 15 S SO BTN T PSS ar

PCls (58,19, 279mmol) in 150mL of toluene is very gently warmed up to 100°C and

maintained at that temperature for 1 hour. Distillation of the solution yields N-
cyclohexylsulfamoyl chloride as a colorless solid (45.5g, 82%).

A solution of 13.6g of the cyclohexylsulfamoyl chloride (69mmol) in 100mL of
dichloromethane is added under argon atmosphere to a solution of 1-hexadecylamine
(19.9g, 82mmol) and triethylamine (47.5mL, 340mmbl) in 300mL of dichloromethane. The
reaction mixture is stirred 5 hours at 0°C, neutralized with an aqueous NayCOs; solution and
concentrated under reduced pressure. The residue is taken up in dichloromethane (800mL).
The organic components are successively washed with diluted hydrochloric aqueous
solution, NaHCOj; aqueous solution and brine, dried (Na,SO4), and concentrated under
reduced pressure. The residue is suspended in ether, filtered through Blichner, and the
precipitate is washed two times with 100ml of ether to yield a white powder of N-cyclohexyl-
N'-hexadecylsulfamide (21.8g, 79%).

The N-cyclohexyl-N'-hexadecylsulfamide is oxidized to the N-cyclohexyl-N'-n-hexadecyl-
diazene using basic bleach in a procedure similar to the one described above for the
synthesis of azocyclohexane from N,N’-bis(cyclohexyl)sulfamide.
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precipitate is washed two tines with 100nm of ether to
yield a white powder of N cycl ohexyl -
wol2eds@msesdecyl sul fam de (21.8g, 79% . The PCT/EP2004/052271
N- cycl ohexyl - N - hexadecyl sul fam de is oxidized to the
N- cycl ohexyl - N - n- hexadecyl - 25 di azene using basic
bl each in a procedure simlar to the one described
above for the synthesis of 5?‘;\Zocycl ohexane from
N, N - bi s(cycl ohexyl ) sul fam de. WD 2005/ 030852
PCT/ EP2004/ 052271 -54 The
The N-qyglehespeiNy-beyaderyhdinzene eyaduet inokiainethasal wellowisslid of low melting
oinQ Rt Ryid1e df B% Bomelol 0g\ur Ry bigh&x -\ ' Q] hn a
p o) ea% 8GF 2% ol omcgo_ OgQJyof &1- MR 1L @ midR B hmol)
N- cycl ohexyl - N - hexadecyl sul fam de (50mmol). '"H NWR

"H NMBOCIIRI3, $): :3.78. (7 0U=(712 HB 2HY - 323018, *u26 D Hz 3361 Het 1H)39.868-1250 (m,

MR TE R I TR o i SO
29.7T5.)029.6 29; 285, 2.4, 20.6627.2255; 24.8; 92.7;29.00ExatPmBss llsdor
CZQH%&deguﬁosr,ﬁ}Z(égﬂﬁ 2nl338dscy, 22 7 14.0. Exact mass

requires nlz 336.3504, found
336.3503. Exanple 3 -CI V Nl 0 HZN aNHZ v HN- A

Exa blN NaOCl NaOH N v 10 v \/
g,%'-bis(cyclohexylazocyclohexyl)nethane i S prepared

from cycl ohexylsul famoyl chlori ﬁ'. _ a o
, 4 iji_gm“ns c*omexyl nmet hane | oW a_simlar
Céff N- ¢

s the oge™useéd for the“syhthesis

ycl ohexyl - N -n- @69\10- di azene, in ano//o\\w
yield of 26% 15 1H N cDCl 3, S): 3J1-3.3 (m 4
0.90-1.85 (m 40H). mass cal cd fjeoa C25HA4NA

requires niz 400. 3566, found 400.3573.| von

Y Q

“4,4'-bis(cyclohexylazocyclohexyl)methane is prepared from cyclohexylsulfamoy! chloride and

4,4’-diaminodicyclohexylmethane following a similar multistep synthesis as the one used for
the synthesis of N-cyclohexyl-N'-n-hexadecyl-diazene, in an overall yield of 26%.

'H NMR (CDCI3, §): 3.1-3.3 (m, 4H); 0.90-1.85 (m, 40H). Exact mass calcd for CosHsNs4
requires m/z 400.3566, found 400.3573.

Example 4
The FR efficacy of the compounds of the invention is tested.

Polypropylene is blended with 0.1% by weight of calcium stearate, 0.2% of CIBA® Irganox®
B 501 and 0%, 0.25% or 0.5% of the test FR’s. The blends are melt processed into fibres,
spun into socks and subsequently compression molded into thin films. The FR efficacy is
tested according to the known DIN 4102 Part 1 Classification B2 test method.



Exanpl e 4 The FR efficacy of the conpounds of the
invention is tested. 20 Pol ypropylene is blended with

wO0 200%00¢852ei ght of cal ci um stearate, 0.2% of CPBAEP2004/052271

I rganox(r) B 501 and 0% O0.25%or 0.5% of the test
FR s. The blends are nelt processed into fibres, spun
i nto socks and subsequent| 5con‘pressmn nol ded into
thin films. The FR efficacé tested according to
the known DIN 4102 Part 1 C aSSIfi cation B2 test

ble 1. Its of a DIN
Taolf o30S TNA107 i B tendeso: swTroamRigPs)

Forn@@iokP2004/ 052271 Fol Auéragé Wagiaﬁwﬂggm@
burning tinme area (cnR ec, an
conpound of exanpl e 35%%2‘"5.)50% comppBR® of exanpl e

Blang218 0. 25% conpound ofl849xarrp| e 23918| 8 50% conpound of

Lo 12016 0O ENQ0A
\V AR A v e g vy

970 puuuu UI XAt TOJIJTO
0.2572 °E%‘fo?e*§“>?g'ﬁ§|e 15310 Table 2- DN 4102 test . edge

050%9%"19%@ Qfle%mRIeQOnm ganpl es) Formul p8i onAver age

BRI Ond G myz§T e tength—(npjdsec)
| 0-2575Cory gnd’%(ge?léﬂag&%rwr%ound of _exanp 18 33710.6 0.50%

050@&?56’8\4’&’ ofexanplpl e 34511. 8 0. 25% cohpbund of exanpl e

0.25%xbhfpotindlofeNdmeIe IPOUNdg g 6 0725%

nple 141116
0.50% co%pound of example 1 22 10

Table 2: DIN 4102 test, edge ignition (190 x 90mm samples)

Formulation Average damaged Total burning time
length (mm) (sec.)

Blank 190 . 1304

0.25% compound of example 3 37 10.6

0.50% compound of example 3 45 11.8

0.25% compound of example 2 54 15.8

0.50% compound of example 2 45 12.6

0.25% compound of example 1 41 11.6

0.50% compound of example 1 41 9.8

From these experiments, it is clear that the compounds of the invention provide fire
retardancy and self-extinguishing properties to polypropylene samples at very low
concentrations.



0. 50% conpound of exanple 1419.8 5 Fromt hese
experinments, it is clear that the conpounds of the
wonvensissa provide fire retardancy and PCT/EP2004/052271
sel f-extingui shing properties to pol ypropyl ene sanpl es
at very low concentrations. W 2005/ 030852
PCT/ EP2004/ 052271 -56 Clains 1. A flanme retardant
conposi tion, which conpri se- (a) a polynmeric
substrate, and (b) at |east one conpound of fornula
(1) 5 RARBR2C-Zr-272-73(R2)rR3R4 (1) wherein Z, and Z2
Claimg e both NR, and Z3 is Cor N, r is 0, when Z3 is N,
1. /RdlHind retePdzht coMISRItiER, vrich dompfifed N two R 's form

toget her a bond or each R 'is independently H or forns

(a)aQO&B‘ﬁEC?Ll?ﬁté‘i’tﬁ’@r”d with R2 present at the adjacent

(b) adeadt one compaurs pEfotmuie({ly, Z3; each R2 independently
fornms a bond or is a nonoval ent radical as defined for
R3 and R4 15 below, each R3 is independently and each
R4 | KRR dadEsRENR:Rs nronov@l ent radi cal sel ected from
H, optionally substituted al kyl, optionally
substituted al kyl interrupted with one or nore 0, N

whergif ¢ 8pd & a1 8RN NR1 20( s rfaPl i réud dthen gs isdN. @per isall kpen Zs is

C; optionally substituted cycloal kyl al kyl, 20 optionally
substituted aryl, optionally substituted aryl al kyl,
optionally substituted al koxy(alkyl)n, optionally

the twuBs$ formtagdthar 3 bond/dradakly R) & ,indepéndenty H pr forhs & bond ©dether

o ar : ) [ substituted al kenyl,

with %%J%’Jlegénng%q tgé(éﬁ%\és%ﬁly?lﬁ% e%ogf%g(%@%(lk’ al kyl)s, optionally

substituted alkynyl, optionally substituted

each®, iRybRien{yAokdd 3 Bondlid #RBhdaIch Rkt 18Fhed for Rs and R,
heterocyclyl (O s(alkyl)s wth one to four heteroatons

belowe| ect ed i ndependentiy fromN, 0 and S;
R Y-C(O-(alkyl)s or 25 RC(O-Y-(al kyl), wherein each

s SRR oo B W 1
H, optiphdllp sabstitutesi aign, ioplirinetl; subsfitste® atiy! intitrupted \sith @resorarore O, N

eno § el or TS R oo ISk e By,
optiopally spilasi arylepriogaly Wﬁ@dﬂawlﬁgy, eptienally sulesibided 0, an
alkox9 @iy 8ptianally substituted aryloxy(alkyl),, optionally substituted arylalkyloxy(alkyl)n,
optionally substituted alkenyl, optionally substituted alkenyoxy(alkyl),, optionally substituted
alkynyl, optionally substituted alkynyloxy(alkyl),, optionally substituted heterocyclyl(O)s(alky!),
with one to four heteroatoms selected independently from N, O and S; R-Y-C(O)-(alkyl), or
R-C(O)-Y-(alkyl),, wherein each R independently is H, alkyl, alkenyl, cycloalkyl, aryl or
heterocyclyl as defined above, each of which is optionally substituted, Y is O or NH;

or at one or both of the C-atom and Z3, as given in the above formula (I), Rs and R, form
together with said C-atom or, respectively Zs, wherein they are attached to, an optionally
substituted, saturated, partially saturated or aromatic, mono- or polycyclic ring system of 5 to
20 carbon and, optionally, hetero ring atoms, whereby the optional hetero ring atoms are
selected from N, O and/or S; and R; is a monovalent radical as defined for R; and R, above,
or forms a bond between the C-atom and Z, or, respectively, between Z; and Z,, or forms a
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15

20

25

30 substituted, saturated, partially saturated or
aromati c, nono- or polycyclic ring systemof 5 to 20
woaodsmaosand, optionally, hetero ring atonms, whecCemp20ohes2271
optional hetero ring atons are selected fromN, O
and/or S; and R2 is a nonoval ent radical as defined
for R3 and R4 above, or fornms a bond between the
C-atomand Z, or, respecti®ety, between zZ3 and Z2, or
fornms a WD 2005/ 030852 PCT/ EP2004/ 052271 -57 bond in
the ring systemforned by R3 and R4 between said
bond(n theaing system éerped by Re Byg RARtweandsaid C-glonyoratespeciivghn @areind a
; r ; s and n is independently O or 1; 5 or Z3
nng%tgﬁﬁg‘fate%nég%ﬁ%?’ with R2, if present, R3 and R4, which
are attached thereto, a group -
eachR? d[nds ind8pdr@edtlyd ord2- R5-H)t, wherein each R 5 and R5
is independently optionally substituted alkyl ene,
optionally substituted al kyl ene interrupted with one
or Zzdormsdogetidr with 8a,d7 meseB}, Rs@pd Renaidhyareaiteshéd tneesdo, a group —
 reYEloal-kyl anes L ) t.] : :
RS I Sachy (R Bac X, SR i hihEhdenty,opfionaly substiuted
alkylengs PM"R&'I wheliytry plkylers/plegHptrRy Withene ¢ripere Ala gpd/or S,
optioRHIRSubdtiitedcyRlokIkPBRe, oBRdHafN@ibkituted BREddIkyitheSlkylene, optionally
aryl eneal kyl'ene, "optional |y substituted )
subsgiulee GyeenIRARnERkpRAcusieR HssE: QRlarally suksfiiiad anersy optionally
subshietedrapgarekbikliens optigralpaubsiitytes alyteneélkfi@tarylene, optionally

| vl | kvl . ' [ tut
s 1 B Y BE T S BB e SHE it
substituttdhetetenyclyipndeiiylenchatemcyelylenascagh Re imdependently has @ niREining
. , ' . def.i .
=S O R e, B Al E B bR s 19
and kis|cBesano th thgnolggularyeigheafithe ieagtingsiepparer effforadaillis
withit 20 {oS10080 §Aion 200 to 10000 g/ nol; or Z3 together with

or Zaﬁé’%ﬁtlgg é‘{% %261{1 érﬂﬁ%&ﬁ%ﬁ gzdvh\{mc&écrg t?grcggc? te?e%oh, ?gpréshe%{ g hrﬁ(’lng
groufR2REB ACH R -G R ERZ1-Z AR K[ Whivttidh dbmntes @Seaurtrgcstnuciuragunit of a

ral .upij.t, . of r ' ' [ aki X
B ot T o DL s RIEAL BB ot e
arylene; 20 Uis a fCHCcR]- , or Ix +x ; R is Hor
Uisal HaRBTx,0rs 2-500; R 0 0 or the two R3's, as given
in the iboi?e formula (1), formtogether with the
-(R2R4) C-Z71-72 25 Z3((R2)rR4)- noiety an optionally
substituted, saturated, partially saturated or

]ar Oﬁatf c, nono-

H, R
[°7 %71

)\x ; R"is H or alkyl and x is 2-500;

or the two Ry's, as given in the above formula (1), form together with the -(R,R4)C-Z4-Zo-

Z3((R2);R4)- moiety an optionally substituted, saturated, partially saturated or aromatic, mono-
or polycyclic ring system of 5 to 20 carbon and, optionally, further hetero ring atoms, whereby
the further hetero ring atoms are selected from one or two of N, O and/or S; and wherein Z;
to Zz, rand R, to R4 are as defined above;
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or polycyclic ring systemof 5 to 20 carbon and,
optionally, further hetero ring atons, whereby the
wouodsivaesshet ero ring atons are sel ected from oRETEP2(0WD52271
of N, O and/or S; and wherein Z1 to Z3, r and R2 to
R4 are as defined above; WO 2005/030852 -58
PCT/ EP2004/ 052271 as well as an oxide of N as Z1-Z3, a
salt, an ester or an ami de®®hereof, or of a mixture of
two or nore conpounds of forrmula (1) as defined
above; with the proviso that in the conpound of
as welks AR oxide|of Nags 4+ela.st sadit aroepter of an Awide thareof erref a Idxturasf two
or mére depdin@s of fBrn& (1 pREaInd Lavvé:2 (1), R3 and R4 are
i ndependent |y other than Hand R2 is Hor a bond;
with the further provisio that when the conpound of
with the provisa thak In the campnmnpoﬂfo;imoé (If snamst &t oné wm% C-3tbm and Z;, as
: — ] ' stra
L R T R R U
bondf | ane retardant conposition according to claimi,
wherein the conpound of fornmula (I) is selected from

) tj?h ol | owi.ng conmpounds of formulae (I1)-(I11): a

with the R ARIOWHIo T1af ROPLE P00 R REPIRINRE CeRpouRb R

(100 11) wherein the two R1l's formtogether a bond, or
each Rl independently is Hor fornms a bond together
wth R2 present at the adjacent Catomas defined in
cl ai RuRC=N-NRrPBIMB, of forrwdd (111) 25
RARSR2C-NRI - NR, - NR3R4 (I11) wherein the two RI's form
together a bond; wherein in the above fornul ae

the pelymeriq qupstyatete) isonakan aromatie tlkenytihame efagbalyrber. 30 3. A
flame retardant conposition according to claiml,
wherein in the conpound of fornmula (I) both at the
C-atomand at the Z3-atom R3 and R4 are other than H

2. AdtacheRBtardanttopipositibactordiig ta Gl ©3H2Pein the compound of formula (1)

is selgc%y #Aorg glg%l%él?nzg%%mpounds of formulae (I1)-(lll):

a compound of formula (1)

R4R3R2C-NR+1-NR1-CR2R3R4 (1
wherein the two R+’s form together a bond, or each R+ independently is H or forms a bond
together with Rz present at the adjacent C-atom as defined in claim 1;

a compound of formula (lil)
RsR3R2C-NR1-NR1-NR3R4 (i
wherein the two R+'s form together a bond:
wherein in the above formulae (I1)-(lll) Ry to R4 are defined in claim 1.

3. A flame retardant composition according to claim 1, wherein in the compound of formula
(1) both at the C-atom and at the Z;-atom R; and R, are other than H and R, is H or a bond.
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-59 4. A flane retardant conposition according to
claim1l, wherein the conpound (I) is acyclic and
WO20058020852s symetrically substituted. 5 5. A PCame2004/052271
retardant conposition according to claim1, wherein
the conpound (1) is acyclic and -Z,-22- is
unsymetrically substituted. 6. A flane retardant
conposition according to cP&rm 1, wherein the conpound
of formula (I) 10 irs a conmpound of formula
RARSR2C- N=N- CR2R3R4 (Ila). 7. A flane retardant
4.k bampostarian cempesitionmgeardng toadlaim, whgreindhencanhmuod (tpis anytlic
and 9f-Z5-G8 §9shrAettiddi) substitdgycl i ¢ and R3 and R4 at the same
C-atomformtogether therewith an optionally 15
substituted, saturated, partly saturated or aromatic,
nono- or poI ycyclic ring systemas defined in claim

' el ect, ed fro cl oa or .
T e e T TR A S
and @fi-Ze-@Hnsy iR rical0OMstitafelty | , al kenyl , al kynyl ,

cycl oal kyl, cycl oal kyl al kyl, aryl, aryl al kyl,
al kyl -C(O -0, alkenyl-C(O-0, and/or alkyl-OCO) -
whereby cycl oal kyl and/or aryl noiety as or in said

o AN oottt en O e
is & PMRRY |f?{”g§ﬂégﬁﬂ§§3§ '@j&ﬁa h R2, R3 and R4,

whi ch are attached thereto, a group
-R5([Z,-72-R6-]kZ, -Z2-R5-H)t as defined in claiml,
wherein each R 5 and R5 is independently optionally

7. Afirae ietardand camreditioneaccasging torcddinny2, @bersinkise ¢anotosrdd of formula (11)

is acfofie |a9@|RE¥rl1c?ﬁFat tﬁ’é’%én‘?é"@lak&'n ﬁHﬁg{g'efh'éF ﬁlgrewnh han ogtlonally

%c oal kyl eneal kyl ene, option substi t
subsgiuiadesrturaisg Rasthatatyratst Bé@rpma% WOQPWFQH@%){CWW'WSM as

define@in @aidl 1, wherehsdaid Nﬁgedref@le%fe@%bfﬁ McRBRyl or 8R WRER! Y

B e e G IR T T R p—)
cyclaaikylatipiabryly aglstion, latkyIECE(d))-m- wlmnﬁact(@ybermafoyblew@ -Q(0)-, whereby
v AR 2 FHRY Ao e sty pionaly sbefeg vin ket

i ndependently is 30 optionally substituted al kyl ene,

opti onal I y substituted al kyl ene interrupted with one

N, Oand/or S, optionally substituted
8. %%p%gtqgg,qug ﬁ%mpqﬁgtop@ﬁ@rqjlgg toplaimi s Whergin Zs forms together with Ry,

R; afy/R), walch)akeemahéfdfdh@m ag ﬂﬂlbl—mf}t Lz@-wsqmizzwi}wés defined in
e

o S E A, SRS S B SRS, ctoray
subsamelde:wﬂaéllkyyérreneptlonaﬂylsubsailtdte)d yaloalkylendatigtiene, optionally substituted
e 35 Y e RS P HEb L Sonne
optionéltyeaub@yrtdeq/h@tﬁr@aymr@aﬁylme vionaly3uoSHBEd

cyclo%ﬁy{eﬁvf Qsﬁz?o%ﬁ(}lene Q)(Btl fiy Q.l?)@!lthﬁléd %y%%élkﬁérﬁe%ryienefé

optiogally esruo égr%gycly en%gl?(ylert\e%re‘%?OCSCIylene each Rs lndependently is
optionally substituted alkylene, optionally substituted alkylene interrupted with one or more N,
O and/or S, optionally substituted cycloalkylene, optionally substituted cycloalkylenealkylene,
optionally substituted cycloalkylenealkylenecycloalkylene, optionally substituted arylene,
optionally substituted arylenealkylene, optionally substituted arylenealkylenearylene,

optionally substituted heterocyclylene, optionally substituted heterocyclylenealkylene or
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is 1 or 2, and k is as defined in claiml. 5 9. A
flame retardant conposition according to claim 2,
wohersasosst he conpound of formula (I1) is sel eeceaptoens2271
bi s(cyl coal kyl azocycl oal kyl ) al kane,
cycl oal kyl al kyl azoal kane, aryl al kyl azoaryl al kane,
cycl oal kyl azoal kane, cyclg&lkylazocycloalkane,
aryl azoal kane and arylazoaryl conpounds, preferably
from bi s(cyl coal kyl azocycl oal kyl ) al kane,
_ cycl oal kyl azoal kane or cycl oal kyl azocycl oal kane,
ptno%)ﬁ\ép%ytu e@groqyﬁléleae;q{lypeneheéepryq:yclweg‘ayqagh k%,.rzz argONR1 -NR¢- t
is 1 ofY,Ena&ikxd definBd incydihaal kyl al kyl is optionally
substituted with 1-3 substituents. 10. A flane
retardant conposition according to claim1, wherein
the conpound of fornula (1) 1is a conpound of fornula

9. (f‘ahﬁ)re%% %&ﬁ%%@; é\écglgﬁ %&gém(i vg?e G)M] %S:'ronﬁ]\ Qi cﬁ?ormula @iy
is selwt@Chfr@ab@(oalcaalb\fﬁzow@awlaﬁ'kqnhecyciaaléyl%mtl%?@ﬁ@an% an
arylalféﬁéioamdnla)ﬁede%blk&léﬂoamanesa&dﬁaﬁ@régocyalaélkérfé bbﬁla%@élkﬂn@taﬁél

anlagga FERPAHS PATHARY TR FouR PP PR (s

cyclodik}lembikene diraysoalkgmpbyclozikane, wherdbly apg biithe alig, aa;ll kar/laiig!-,

16 C- - or bi L i | of
cvorogiopeers, RHCERuly FPfonefl s istBynind SRR o7 cach
R3 and R4 and/or each R 3 and R 4 are independently
H, al kyl, al kenyl, alkynyl, aryl, arylalkyl
c cl oal k cycl oaI kyl al kyI het er ocycly
rrg@y{qnyq:cgmq@ﬂtlon ageardingrio plﬁ@‘l &Me@m Wpogﬁgund of formula (1)

nsacbﬁb&!rﬂ(‘o‘ffdrmhlawp)a group or part of a group is 25
mono- or bicyclic ring with 5-16 ring atonms; and R2 is
H or a bond in said ring system between sai d C-atom
FB;RCIN=NCaRGRI,ad|l@cent t hereto; or C-atom denotes
together with H R 3 and R 4, which are attached
thereto, a group -R 5([Z,- Z2-R6-]kZ -Z2-R5-H)t as
wherele bhgrecbath aff (Rs and Rb end(Rs and ¢¥v) R tegetheRwith gaid C-atom, wherein

they &8 ‘éﬁmg?{talnlbp%ﬁéw sub3ftuey Céaﬁﬁ‘étgé( | p%ﬁ%lly saturatled or aromatic,

cycl oal eneal kyl'ene, aryl en aryl eneal k

monch @{ @quﬁ/g,lgg rW@Mgem aﬁ@i@@eg@@qalm ’@H@nga&]@gysystem is selected

from Qb(éh}ylg ﬁiggtlsd & hRptile\y 66y 61 P8 E¥toRiRr mono- or bicyclic heterocyclyl of

516 fial B g TN AP P eRlEe e sagtRyanE Reanglge prchs and R are
independkntie Ridelkyl) gikeny!, alkinyl, ang anddikyy lcgeiealkyi, myaoalkyiiegt heietdeyclyl
or he@%@g@&ﬁ'@ %h'e\l'em(th?agélo%fkyl%nd%férooc%l%ye}s%rb%up or part of a group is
monq:ycbiomlidxymgaw@aw@Irl&metomel and|Reyd 1 aea bend/in said ring system
bemé’ergyég}?ﬂ% Mé%vu%&h%ﬂ%@émﬂeﬁeﬁ@af ylene, WO

0852 PCT/ 004/052271 -61 heterocyclyl ene,
het er ocycl yl eneal kyl ene or

or C-BBnleR6Ks ltddeﬂl@ﬁﬁltlkw re;l@rhm ?W“dré/b@%ﬁed fRfdho, a C?Zoupz?\”s([zr
Zz-Regé‘ %ﬁ? H)Wﬁ?éjreg?ﬁfj clalm 1, wr]erem eagh R 5andS Rsis m%ependently aﬂ<yl
cycloalkylene, cycloalkylenealkylene, arylene, arylenealkylene, heterocyclylene,
heterocyclylenealkylene, cycloalkylenealkylenecycloalkylene, arylenealkylenearylene or
heterocyclylenealkyleneheterocyclylene; each Rg independently is alkylene, alkylene
interrupted with one or more N, O and/or S, cycloalkylene, cycloalkylenealkylene,
cycloalkylenealkylenecycloalkylene, arylene, arylenealkylene, arylenealkylenearylene,
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each group or a noiety of a group defined as variants
for R3, R4, R3, R4, R5 R5 and R6 optionally
weubsstisesst ed | ndependently with 1-3 of -OH, - NPRT/EP2004/052271

-COCH, al kyl, al kenyl, al kynyl, 5 cycl oal kyl,

cycl oal kyl ai kyl, aryl, arylalkyl, alkyl-C(O-0,

al kenyl -C(O) - O and/or al %1{ OC(O-, whereby

cycl oal kyl and/or aryl Yy as or in said

substituents is opti onal ly substituted with al kenyl;

as well as an oxide(s) at the azo noiety, a salt, an
hetergeyclyleng hefgioamelylgaealiviane o hetergeyclylensalkylgnghetesaqieliang. each -

Z1-ché}€ﬂﬂﬁ1-fNH?nt @qcarzdém it Qs aérﬁﬂemuﬂ&axmm Wh@l*eB t he
ound rmul a

each Gpqug m@m T e an S Rt AU S S
optiohaly I?.uneftltt(tRBmaménMIy avitol 143FSf Soalnd\llﬁ 400K ratkyt, alyetyhatkynyl,

e
cyclo‘é)kaIU e%ylg i é’rgﬂ arpﬂf?&l lﬁn-c&cﬁ) 38 Vﬂb{@f{]ﬂ %g?og’alk?l 0-C(O)-
wherghgys«welnaw andler @wltrefdetf/ CLYe ) lm§ﬁld @ybstlfttﬁntsy@ pmnalivlsumtlt@ecswnh
alkerfyr at oms; or each R 3 and R 4 are independently H,
_C20al kyl or C5-CBcycloalkyl; and R2 is H or a bond
in said ring system between said G atom and a ring

as wéll anaskjcees at the bed Mbiety, 26alfl an edtef drameanticd hedant
conposition according to claim1l, which conprises as

conmponent (b) a conpound of formula (I Ic) 25
RARSR2C-N=N-CHR 3R 4 (llc) wherein R3 and R4 form

11. A%%% rlé?arrde}’l‘{'t Eﬁ hlgn % %chﬁﬂéo\g[% % %ﬂe@& h%rc%mﬁgﬁr%cd? ?oqmula

a Ccyc enot es
(1) is a 6gmporend afiformuR(IIEY 3 and R 4, which are attached

tFﬂREF@JCON ﬁtcﬂﬂ%@am (H@P R 5([Z, - 22- R6- ]RZ -Z2-R5-H)t,
erei n each and R5 is in

wher@n opa gl Wh 8?1@3 a@%m @gq:g}?tq %'51| 3( ﬁc@méogether with said C-atom, wherein
they &¥%- a@B@m@It@aﬂ deyirame -rionobibiit Kiyd 88@m, wherein sald rmg system is
selecgsd fho C %n%g(lclll(cycggl ?bf 5% %:—als%rlr_ﬂgg)ﬁ 8%’1 R’C8r6y IS ok lnc}/elpgrl?cﬁanﬂy H,
Cs- Cﬁﬂ@s&bOGE}SB&ClﬁéﬂfVI EPER4Y 19522 Bdnd in 62id 1iBg systérh hetween said C-
atom'2Rk & %0"?%%&%@1 accor ding to claiml, that

conpr | urther flanme retardant. 5 14. A

flame retardant conposition according to claim13,

wherein the further flame retardant is a hal ogenated
ame retardant, hosphor u

12. AL | eogc(efea nt ﬁgp%qsﬂm EEF@ ngato claim gfﬁ\fl’h|<L:Jhncompnsctas as component (b) a

compound of formula (llc)
R4R3R2C-N=N-CHR';R’; (llc)

wherein Rz and R, form together with said C-atom, wherein they are attached to, a cycloalkyl
of 5-8 C-atoms;

and C-atom denotes together with H, R’s and R, which are attached thereto, a group -
R's([Z1-Z2-Re-[kZ+1-Z2-Rs-H), wherein each R’sand Rsis independently Ci-Cgalkylene, Cs-
Cscycloalkylene, Cs-Cscycloalkylene-Cq-Cgalkylene, Cs-Cegcycloalkylene-Cq-Cgalkylene-Cs-
Cgcycloalkylene; each -Z-Z,- is -N=N-, tis 1 and kis 0.
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mel am ne based fl ane retardant, N hydrocarbyl oxy
substituted (NOR) hindered am ne FR, an alum nium
woaopmaesd2 an anti nony conpound or a boron conpoume2s/052271
m xture thereof. 10 15. A flame retardant conposition,
whi ch conprises (a) a polyneric substrate, and (b) a
compound of formula (1') 15 RARIR2C ZI| - Z2- Z3(R2) r R3R4
(1') wherein Z, and Z2 arebboth NR and Z3 is Cor N
rris 0, when Z3is N, andr is 1, when Z3is C 20
the two RI's formtogether a bond or each Rl is
13. A frahespreteddant bgmpdsision eortingtolstaim 1t thgtetomeriseswi t h R2
tadj acent C-atomor, respectively, Z3;
(C)agrarfg%ﬁ%n e%g‘ndently forms a bond or is a nonoval ent
radi cal as defined for R3 and R4 below, 25 each R3 is
i ndependently and each R4 is independently a

. AT 5o BTG ST hr B P o v

is a haldgenategh flade wtaruarmramephmwseco@qpouhd anet! bydrexide, ovetal pxides, a

t
melaf @Q?étl rgété)?%{i%rg Ll\{i()ﬁ/)fha%ﬁ%yﬂﬁb gé(t%s;tltg%g ('\l@ﬁ(thbMered amine FR,
an alamwum BPRQAE] anangmpaYy mmm@ad arraybq;wmmpqyp@ Pbmafrqrﬁﬂhereof
substituted 30 al koxy(al kyl),, optionally substituted
aryl oxy(al kyl )n, optionally substituted
aryl al kyl oxy(al kyl),, optionally substituted al kenyl,
15. Nﬂém@fwérhahtSbtbﬁdélttoul\mdcmd:dnmiwe(y( al kyl),, optionally

ut.e nyl, optionally substituted
(@) azﬂoﬁ' %8?8??8‘19@"{ optional ly substituted
(b)ah:etneomﬂwﬂfqrm@@(i[al kyl)n wth one to four heteroatons
sel ected independently fromN, O and S;

R Y-C(O-(alk or R—C(OZ Y-(al kyl),, wherein each
R i n% tzily2 {RoMaRaal kyl (M al kenyi ,  cycl oal kyl, aryl
or WD 2005/ 030852 PCT/ EP2004/ 052271 -63 heterocyclyl

whergmﬁ %&e%&g&iﬁ\/ ﬁl& %23 |?\|h ovlyh en 0I Sh%ﬁ%s |O Rlagncy ris1,when Zsis

C: independently O or 1; or at one or both of the C atom
and Z3, as given in the above formula (1), R3 and R4
form 5 together with said Catomor, respectively,

the t#6 R+ affiarmgpgethar@pond er egch & lindudapendently b fasma klbpnd together

with gau g%"séﬁtléﬁ £ adRal @ét&r?l or 9€§ debifklyyzsat urated or

matic, nono- or polycyclic rrng 'systemof 5 to 20
carbon and, optionally, hetero ring atons, whereby the

eactPR] ihddpahddHaly ®r@s BibBed ati® BBnorbealent radical as defined for R and Ry
below;

each R; is independently and each Ry is independently a monovalent radical selected from
H, optionally substituted alkyl, optionally substituted alkyl interrupted with one or more O, N
and/or S atom(s), optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted arylalkyl, optionally substituted
alkoxy(alkyl),, optionally substituted aryloxy(alkyl),, optionally substituted arylalkyloxy(alkyl),,
optionally substituted alkenyl, optionally substituted alkenyoxy(alkyl),, optionally substituted
alkynyl, optionally substituted alkynyloxy(alkyl),, optionally substituted heterocyclyl(O)s(alkyl)s
with one to four heteroatoms selected independently from N, O and S; R-Y-C(O)-(alkyl), or
R-C(O)-Y-(alkyl),, wherein each R independently is H, alkyl, alkenyl, cycloalkyl, aryl or
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selected fromN, 0 and/or S; and R2 is a nonoval ent
radi cal as defined for R3 and R4 above, or forns a
woaod/Betsaeen the C-atom and Z, or, respecti vePgI/EP2004/052271

between Z3 and Z2, or fornms a 10 bond in the ring

system forned by R3 and R4 between said C atom or,

respectively, Z3, and a ring atom adjacent thereto;

or Z3 fornms together withr82, if present, R3 and R4,

whi ch are attached thereto, a group -

R 5([Z,-722-R6-]1kZ,-72-R5-H),, wherein each R5 and R5
heterosycly habeqedinetbatiovs, eaph plowiitt iy otidnsilyi substiieted, Y6is &) eriseach s

and nqg rl'dgr‘i@dkf(ﬂy%@ﬁt ituted al kylene interrupted with one

d/or S, optionally substituted
cycloalkylene optionally substituted

or at gyé:d,,qil,kw&wmltdﬁrwrm asﬂg]t/énlqﬂ &lel ghovestohmila (I)J}Fﬁdnd R, form

yl enea en oa e .
oo SR 5K BIRAE LT 08y 2 8081 o oty
substitotgll esakmdtiy, Iparially satdrated at arpmsti) stono-uaredlycyclic ring system of 5 to

20 caﬁtgc%ﬁl a%'ag@‘up{ @W?e@érx lnﬁg?on g}g p\]ilﬁé?é@) t\é/ ?pt%H%%ietrér' fifffatoms are

ero
selectrsitfeompby@ Bipd/enS:znd ;Rzmrr@nov(a}@m rgigpl|ag deftined fersRy angtRegbove,
or forpr?s ﬁoﬁﬁ@%@ﬁ@é@ﬁ RRAd-LheaRRhE e rré’efb)é@ﬁv)éiye&ﬁweé?%réna%, or forms a
endent | 3&3 has a_neanin as g] ven for ?Y?g\ﬁ d
bondeybts\@émgzvst%m riped By Bs @adc%ahge%%sﬁé gérigiep %geﬂw 3 anda
ring AGABBjacént tiereto;3 and k is chosen so that the nol ecul ar
wei ght of the resulting conpound of fornmula (1) is

within 200 to 10000 g/ nol; 25 or Z3 together with R2,
or Zsifdrmstegether  witRR.aifipreseht, Ruend Rsawlicheare atidnbgd thﬁeeteteogroup -

S Sy R S g ot
alkylester optionallyl subsfitytedalkdenejpielfupied wiheiegring@; @ 359%4°F Aki ng
optlohéwgu%ﬂt@éd%ﬂc%aﬂi leffe %bﬁlﬂ\bl@ét@@tﬂute@ G\Fdﬂfaﬂ@wﬁéé{km @rﬁlonally

subsgm%ég|cyg%ky;@np§|kger§%aﬁfy\qgeWgtlglaﬁ%,8&58%!%9 arylene optlonal?y
subsfGiba BRA&HRAIk(IERS, ditionaHy substitited tienellkyieneas/lepivamionallyt he
TN T —
substiutesithetentoydylesaikyleacieieropalytenel dagh Raindepandentlyrhas a meaning
as gl%rpfgph‘ Gnd ﬂo%veoi1 rﬂﬂplﬂf&r% tﬁmﬁé déﬁ@%@@bﬁﬁed%b&% 2R 13

r bon *and, etero rin
and lshessy sothe VT melprtarHsiash f 17 gL BRECHPEIPRHEE SEPERA i
W,th]ﬁgmnoom()@%zﬂom of NN 0 and/or S; and wherein Z1 5 to
, r and to R4 are as defi ned above; as well as an
oxide of N as Z1-Z3, a salt, an ester or an ani de

or zattb@atmﬁmth B, uapreient lﬂsend)R4,thﬁchcaTe attarhed thergn ueyassent a linking
group OI!{ mfjo orrrg sza RJ] f4Fdenctes a recurring structural unit of a
polymer, wherein Rg is a lmklng bond or alkylene, cycloalkylene, heterocyclylene or arylene;

Uisa %CHFTR%'X , or

e w |

[ /‘[’i( . R’ is H or alkyl and  is 2-500;

o o—
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10 with the proviso that the conposition does not
contain any hal ogenated flanme retardant conpounds.
wa@oosAsédsame retardant conposition accordi ng teCcTERRW/052271
15, wherein the conpound of formula 15 (I) is
sel ected fromthe conpounds of fornulae (I11)-(111): a
conpound of formula (11) R4R3R2C-NRI-NRI-CR2R3R4 (11)
wherein the two Rl's form?‘bget her a bond, or each Rl
i ndependently is Hor fornms a bond 20 together with
R2 present at the adjacent C atom as defined above; a
or the yaddd An ds eivert orthasskove Farmylary) FeRPOy SiFar- IR TheRB IR §-Z1-7.
z dé -
3((%@5% otl BR tog afy) su%sﬁt%mstaﬁﬁﬁé@%?m(@ll & ate@%garé&atlc mono

einin e apove formul ae (I
or PW@Y?'*H@B@J BYPiarm gf i £8.carpen apd.roptiopally. dirienagierod enginsms; wbweby
the fartheohetenoging atotisadrasdibeted fidth of® B DEN, G@ndbr & egtwHeReh Z,

toZafPJntdhﬁto%:‘gﬁ;g%ch\lngﬁrﬁeﬁjt%m (d) other than t he corrpound of

for mu 8veprow so that the further flane
retardant is other than a hal ogenated fl anme retardant

as w&lpme NQ %QO 52/3053&??% %ﬁglj or5s AR draedtlor aﬁrﬁlxt]uge of'%/vo or

nposi tion conpri ses a synerg
mOFQﬁOmPGF'%QS&F fqr'ﬁﬂaé‘dr?ﬁé*@ﬁf‘tﬁdcﬁbovqior mula (1') and one or
nmore further FR selected froma non-hal ogenated

i e SR P s b 0 (I e S

commpongounds, magnesi um hydr oxi de and/ or i ntunescent
systenms. 19. A conposition according to claim1, 13,
15 or 17 conprising at |least one further additive. 10
20. A conposition according to claim19, conprising as

16. Kﬂﬁrﬁé‘r‘éfaré’é}*\@bimy&.ﬁloﬁgmlh to% ﬁtwst é@}‘l‘félcom ound of formula

tioxidants, hindered
() 'S@@eatsé i P@é?%comagﬁvftf@g\ulaeﬁwcfg honi t es,

benzof uranones, netal stearates, netal OXi des,
S, organophsophorus conmpounds,
aco'ﬁ@/cgﬁ“ggeftpg?ﬁl%é@ or flane retardants or nixtures
t her @R:RCNRINRACRaEB:Rod of (Ilf | ame retarding a
whergﬁltﬁé%'ﬁ’sﬁﬁpmﬁgééﬁgr a(&)nd, MSEhehﬂnéépehg&%%, is &r oMLY Hgnocll

together with R, present at the adjacent C-atom as defined above;
a compound of formula (lll)
RsR3R2C-NR+-NR-NR;R4 (n
wherein the two R+’s form together a bond; and
wherein in the above formulae (ll)-(Ill) R4 to R, are defined in claim 15.
17. A flame retardant compaosition according to claim 15, that comprises

at least one further flame retardant (d) other than the compound of formula (I’),

with the proviso that the further flame retardant is other than a halogenated flame retardant
compound.
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formula (1) as defined in claiml is added to the
pol yneric substrate. 20 22. A nethod of flane
woebm@rodissg a pol yneric substrate (a), wherein RCT/E@28/052271
one conpound of formula (1') as defined in claim?15
is added to the polyneric substrate with the proviso
that the polyneric substrate does not contain one or
nore hal ogenated 25 fl ant®¥etardants. 23. Use of a
compound of formula (1) according to claiml1l as a
flame retardant for a polymeric substrate (a). 30 24.
Use of a conmpound of fornula (I') according to claim

18. AEorﬂ§osﬂloﬁ lbbeEinT £, ¥hARbmpAes 8 s rﬁé?gli’tféﬁﬁlkﬁregéfkﬂz& %ﬁ@lué%%f

formiJ 5 Q£/030852 6 ﬁ% ﬁ 2004/ é
ormifl Y 2045 AR fyroet TR selpcled i a 8ot ‘?’0%?5\??% Nrhysiiecaghyloxy
substitotee (MAR Ogrdeatdeainé fanre retartiant ddurhisiumoRpourfis¢ bérpeund

0 (I'le) wherein R3

Comp%%r&asRW%%m h@é?w?ﬁ]%;alsgg@ g{%rﬁs wher ei n they

are attached to, an 10 optionally substituted,

saturated or partially saturated, nono- or poI ycyclic

rin stemas defined in claim1; or each R3 and R4
19 %?%%Oﬁ'ﬁ%ﬁa@m 19 CEMAW H RreWwompaﬂRq/ﬂvﬁast grg further additive.

aryl al kyl, cycl oal kyl, cycl oal kyl al kyl, heterocyclyl

or heterocyclylalkyl, mherein t he cycloalkyl and

het erocyclyl as a group or part of a group is nono- or
20. Adooypokition adcagling to kelain 1% compiisirat asferthen addHB/esipaeﬂrd)haadd/Ril

ammic%nﬁ’tﬁad%ﬁfs' RRELBP e i gta@ﬁzé.{g LN/—%SOﬂD els, ggoépﬂlt &aid

g gstem etween s rrn atO
phosmﬂn RSe RenZofEanoNes. rmﬁ@seaéﬁteﬁwm@h@ﬂ@ mlm@rﬁardye& th H,

o I g 5B e kM8

i s independently al kyl ene, alkylene interrupted with
one or nore 0, N and/or S, cycl oal kyl ene,

C I nea
21. AT EaI A SRy P suraigicdal e 2ieest i pound o
formul@tl)sasateﬁcd@lh elagn 1 is added to the polymeric substrate.

het er ocycl yl eneal kyl enehet erocycl yl ene or

het er ocycl yl eneal kyl ene; each. R6 independently is

al kyl ene, al kylene interrupted with one or nore N, O

22. /REh& offlanYEtaRM Y bs\HReric substrate (a), wherein at least one compound of
formula (I') as defined in claim 15 is added to the polymeric substrate

with the proviso that the polymeric substrate does not contain one or more halogenated

flame retardants.

23. Use of a compound of formula (I) according to claim 1 as a flame retardant for a
polymeric substrate (a).

24. Use of a compound of formula (I') according to claim 15 as a flame retardant for a
polymeric substrate (a)
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cycl oal kyl eneal kyl ene,
cycl oal kyl eneal kyl enecycl oal kyl ene, aryl eneal kyl ene,
wanylsmaesak kyl enear yl ene, het erocycl yl ene, PCT/EP2004/052271

het er ocycl yl eneal kyl ene or 25

het erocycl yl eneal kyl enehet erocycl yl ene, each -Z, -Z2-

are -NR -NR -, t is | or 2, and k is as deflned in

claim1; mhereby each grd&& or a noiety of a group

defined as variants for R3, R4, R3, R4, R5, R5 and

R6 is optionally substituted |ndependently with 1-3
with thé pro@is thaliie, polyaeeisukstratgldoesnat €ARtRIN OAE Iy FpTe halogenated

yl, cycloal kyl al kyl, aryl, aryl al kyl,
“am&ﬁéﬁ‘%“% o alkenyl-C(0)-0, and/or 30
al kyl -O-C(O) -, whereby cycloal kyl and/or aryl noiety
as or in said substituents is optionally substituted
Wi th alke é well as an oxide(s) at the azo

25. Agqrioynd g rgnu[laalg% ester or an amide thereof; WO
2005/ 030852 PCT/ EP2004/ 052271 -67 with the proviso

that ﬁ; éaq\lzq\g@p uﬁds (ﬁ&)' c), (a) R5 is other than
hy R 5

is other than triazine,
then the brldge formsd by R6 noi ety between the two

wheéH%%ﬁ& RY %rm@ogetl@wﬂl’ﬂéh@b—ﬁm Wélﬁllt%? aS@atttchdwto an

- t
ovtonghisstined SPUERRA o Rl SLUSERAMaIG - PLPYLNfTag Systéh as
defined Wd@rﬁ ~INsMNedchiR s 3Rd R, brelinlepdrdienthealiey, raIHaBylamikynwarfyb arylalkyl,

oo SR Oy OE0 D LhEooh RIS,

hetemayalyl a$ @ djoupon part ofra gronmyle mnpcorrbnqyglcgmgt\/\éthﬁa@ rmatqmﬁe arRs
is H érﬂinl% @b%%ﬁneﬂ‘%ﬁﬁ\f‘é Qnd3 ig Hrdr'&%oﬁé( ﬂs%m le% sySteReBibchsarNC-

icyclic cyc at oms or nono-
atompandis ring@torg apliaent §18(RLP ’yI of 5 16 r| ng atons with 1-4

N, O and/or S atons; or each R3 and R4 are
i nde

and Qra\}‘? epst tlﬁ’;‘?:lﬁ%y{?ﬂ % H ’E\fvglg %Yagtpg%rd?théreto,agroup—
R's([ntezzlemequams-mtr whe'eareacwmsyhdamqy indepdneertyralitytene, all;ylene

t
mtera%gegavatlh o\(\ﬁgﬁ%%regﬁ lg &flléérlcél C{'crI@a?kd?ene,?:erglgglli@éne%ﬂ(gfeg?Omi‘
cyclaatkyRBedlsyldneaynoditdiens, ardencalkiiens deigmsvelylerthd R2 is H or
hete?oc?&ﬂgnéam%ﬁﬁéﬁtérb |y§ﬁ§Bﬁ@t@@%}é@%ﬂeﬁ@l&e%aﬂhwnﬂiégerﬂienﬂy is

eret o; at o enot es

alkylengy @tkmléne mtetrwpterd vmh@naﬁampfez!“ QA Sarcigaidifed
cycléeh@tfe%élkyléheg 6%lkyle|?'e§l(yﬂe§%cy§%aﬁﬁe&é< Ziiefdalierdd), t

wher ei n ‘each g cg/ eﬁ ‘ % %Wnt Iey al kyl ene,
aryleperiylensaryqng; BFPIORYRENR) eBREV BRI N and/ o S,
hetemcqtlyaaiéaudyenaaetem@)cﬁywnkydaetm iz \drendR -sRy| Eaéar Rydndikds as

C Iene or heterocyclyl eneal kyl ene; each R6

e LR ety
each group or a moiety of a group defined as variants for R3, R4, R'3, R4, R’s, Rs and Rg is
optionally substituted independently with 1-3 of —~OH, -NH,, -COOH, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, alkyl-C(O)-O-, alkenyl-C(O)-O-, and/or
alkyl-O-C(O)-, whereby cycloalkyl and/or aryl moiety as or in said substituents is optionally
substituted with alkenyl;

as well as an oxide(s) at the azo moiety, a salt, an ester or an amide thereof;
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al kyl ene, al kylene interrupted with one or nore N, O
and/ or S, cycl oal kyl ene, 25 cycl oal kyl eneal kyl ene,
woyalspaddsy| eneal kyl enecycl oal kyl ene, aryl eneal RgTER204/052271

aryl eneal kyl enearyl ene, heterocyclyl ene,

het erocycl yl eneal kyl ene or

heterocyclylenealkylenehetgsocyclylene each -7l - zZ2-

are -NRL-NR1-, t is 1 or and k is as defined in

claim1; mhereby each group or a noiety of a group

defined as variants for R3, R4, R3, R4, R5, R5 and
with s pravisodhatdnthe sABPPYNDS (IS tRX Reiwethertherpmatidiang, endit) when R's

is otﬁera}éhftrlazﬁd,, theNliths br{d%ﬂnﬁ@b)ks{i monéﬂy'b%mgen th’ﬁ tkﬂ/)ﬁréﬁl‘,oesswe ~Z4
C a
Z,- "}ﬁ{ Oa?ﬂ%ﬂtéb?gl 8 ékﬁﬁp_- g es@y 4 Oémf%¥n @i)/qmso o0 -

wher eby cycl oal kyl and/or aryl noiety as or in said
substituents is optionally substituted with al kenyl;
WD 2005/ 030852 PCT/ EP2004/ 052271 -68 as well as an
26. Hgorarquayl offormya (lie; acaerlinaty claim 8%l t, an ester or an
am' de thereof; vvi th the proviso that in the conpounds

1 ot her than net hyl ene, and (b) when
CF%@‘”%%%')ﬁ'ér %Rt‘*rl(ﬁ%l ne, then the bridge formed by

R6 noi ety betvveen t he tvvo successive -Z,- 5 Zg-
id ieti s 4 or
wher'JR'F? ewﬁ% ?orﬁw er vsﬁtg sai dé\%ﬂ%lo\ﬁpﬁelaghq;yar a&hﬁ/ 1°c§'n
optloaelbfcauumrhuged (satulraiedw%rtiwy Satir3tea CndtNo bR/ 3 Ric4ing sl stdm as

defi n\é@ﬁ{cﬁélm 1R§/h@|%91 & ﬁr%rsgﬁtgﬂggggl\&ﬁed”ﬂ'&nhmgﬁidq g'cgéhggi/céoalkyl of

wher el n are
5-16 E-atoHrer mamf arbigyeiaheterasyad of %@@tlhﬂaﬁmmﬁmh M4 R Gaadior S

atons: dheadh RQEncﬁRﬁar@‘iﬁd@%lﬂ@nﬂy@{yﬁ'éRenﬁ SRyRY Pary, %?Ialkyl caycloalkyl

erein eac

cyclqa&y%k%eBéﬁ@QYﬁIJ %@ter@%l y[@i}lz/leWgere@ghe ngp?[l;(yl@gp mﬂeg:ﬁ:éclyl asa
groufbr EEbicof @l gl pkiy hmhe*dﬁbfdi&ﬁlrhg Wt 6416 ring atoms; or R; is H and R, is as
defi ngé %@2&1@% |s¥, cﬁ'%ﬁ"g in §al4 lf?lg%la\%%t\qesen %_Xl%léiggtlﬁgl?lalnﬁggfng
aton‘cﬁﬁﬁ@@umuerefo, cI aim 25, which is

4, 4" - bi s(cycl ohexyl azo- cycl ohexyl ) net hane.
and C-atom denotes together with H, R’s and R’s, which are attached thereto, a group —
R’s([Z1-Z2-Re-1«Z1-Z2-Rs-H), wherein each R's and Rsis independently alkylene, alkylene
interrupted with one or more O, N and/or S, cycloalkylene, cycloalkylenealkylene,
arylenealkylene, heterocyclylene or heterocyclylenealkylene; each Rs independently is
alkylene, alkylene interrupted with one or more N, O and/or S, cycloalkylene,
cycloalkylenealkylene, cycloalkylenealkylenecycloalkylene, arylenealkylene,
arylenealkylenearylene, heterocyclylene, heterocyclylenealkylene or
heterocyclylenealkyleneheterocyclylene, each -Z;-Z,- are -NR+-NR-, tis 1 or 2, and k is as
defined in claim 1; whereby
each group or a moiety of a group defined as variants for Rs, R4, R’s, R's, R’s, Rs and Rs is
optionally substituted independently with 1-3 of ~OH, -NH,, -COOH, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, alkyl-C(O)-O-, alkenyl-C(O)-O-, and/or
alkyl-O-C(O)-, whereby cycloalkyl and/or aryl moiety as or in said substituents is optionally
substituted with alkenyl;
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as well as an oxide(s) at the azo moiety, a salt, an ester or an amide thereof;

with the proviso that in the compounds (lIc), (a) Rsis other than methylene, and (b) when R’;
is other than triazine, then the bridge formed by Rs moiety between the two successive —Z;-
Z,- moieties separates said two —Z,-Z>- moieties by 4 or more bridge atoms.

27. A compound of formula (llc) according to claim 25

R4R3R2C-N=N-CHR'sR's (llc)

wherein R; and R4 form together with said C-atom, wherein they are attached to, a cycloalkyl
of 5-8 C-atoms;

and C-atom denotes together with H, R's and R’s, which are attached thereto, a group -
R's([Z1-Z2-Re-lkZ1-Z2-Rs-H), wherein each R’sand Rsis independently C,-Cgalkylene, Cs-
Cecycloalkylene, Cs-Cgcycloalkylene-Cs-Csalkylene, Cs-Cgeycloalkylene-Cq-Cgalkylene-Cs-
Cecycloalkylene; each -Z;-Zo- is -N=N-, t is 1 and k is 0.

28. A compound of claim 25, which is 4,4'-bis(cyclohexylazo-cyclohexyl)methane.



