WO 2005/ 030852 PCT/ EP2004/ 052271 -1- FLAVE RETARDANT COWPCSI TI ONS The
present invention is directed to a nethod of flanme retarding a polyneric
substrate using a specific group of conpounds as flame retardants, to flane
retardant cwopossdissns as well 5 as to novel conpounds rcEE¥2004852271 anme
retardi ng conpounds. Typically, inorganic and organic flame retardant (FR)
conpounds have been used for flane retarding various types of polyners. The
mai n types of FR s include hal ogenated hydrocarbons, phosphorous containing
conpounds, netallic conmpounds such as netal 10 oxides and hydroxi des, and
mel am ne derivatives. Hal ogenated FR s ard "very commonly wused due to their
ef fecti veness. Neverthel ess, the use of hal ogenated conpounds has generally
beconme of an envi ronrrent aI concern. To dimnish the problens relating to

hal ogenat ed FHRA} : oS used in 15 conbination with

hal ogenat ed FR s. Syner gi sts are conpounds whi ch enhance the fl ane

retarding properties of the hal ogenated FR s and thus enable to use the

hal ogenat ed Iﬂpli?eé”qsﬁ”t '%B@dﬁ?‘fe&ﬁ%ﬁ B awtivd of tasRedinagy pRbvparissHRsU@SHSBENd s
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i ncl ude or an| US) 3 926 benzyl (see e.g. US
3271333 a 9%5 g%?é}m”'g‘l%éﬁ?'ﬁ?g%ﬂ%ee’& ‘%5@ %4544) 20 hydrazone (see
e.g. US 3269962) and azo conpounds (see e. g US 4237179, US 3897373, US

4337319, "W 03BTASRCte 5auicnals SRGERER pmRdik iy SR piba i fame ",
are used onlrtardnaserieisiteaes ohralirers.Jhaarintrees of BRg 'WP@Q‘PQ%aﬁdt h said
hal ogenat ed Ri§d@carBid/ e{osbﬁwus doRiinkg obab&mamﬁe@éincmbn{pbmebm metae azo
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Many of t hes eusbd eae to ddbiraffbctivandss af eveghdiass shaliseoof ba!egenamed:ompourrds hes
pur poses, %nérgl(r}, beRORL 51044 éﬂ%&ﬁnﬁﬁb&c@ﬁppe”' es of a polyner during a

polymsrlsatl SS or a 30 polyner, as foam ng agent or as
dyes as nenti oned above etc. (see S 5079283 WO 00/ 19452, US 3826764 and

al so EP 402 9RAsidRkn R fesbleSRlatiny¥e &B@&Wsﬁ%ﬁ%@@ﬁérﬂ@%&?ﬂ

15 combination with halogenated FR’s. Synergists are compounds which enhance the flame

retarding properties of the halogenated FR's and thus enable to use the halogenated FR's in
substantially reduced amounts. Synergistic compounds encompass a group of compounds
known as “free radical initiators” which include organic peroxide (see e.g. US 3058926),
dibenzyl (see e.g. US 3271333 and US 3420786), disulfide (see e.g. US 3284544),

20  hydrazone (see e.g. US 3269962), and azo compounds (see e.g. US 4237179, US 3897373,
US 4486347 and FR 1425563). See also US 347204, US 3296340, GB 1015217, US
4337319, WO 03046016, US 4710528, EP 1238005. Accordingly, the synergists are used
only in combination with 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

25  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

30 polymer, as foaming agent or as dyes as mentioned above etc. (see US 5079283, WO
00/19452, US 3826764 and also EP ;102 904 and EP 0073488).



-2 Non- hal ogenat ed N hydrocar byl oxy hi ndered am nes (NOR-hi ndered am nes)
have al so been proposed for solving the problem These can be used al one,
e.g. in place of halogenated FR s, or as a synergist for FR applications
(see e.g. WO020Us@Be5D) . 5 There still exists a hi gh dens{d/ER3PO4QPI2BLEL | ve
non- hal ogenated fl ame retardi ng conpounds, which would provide an
industrially and environnmentally desirable alternative forthe hal ogenated
FR conmpounds. The inventors have unexpectedly found that a specific group of
non- hal ogenated azo and 10 hydrazi ne derivatives show t hensel ves fl ame
retarding efficacy when used e.g. in polyfréeric applications, i.e. they need
not to be conbined e.g. with other FR s, such as conventional organic or

i norgani c hal ogenated FR conpounds or mnth ho@ﬁyorous anti nony or netal

hydr oxi de FR Nodrhisteapnpted Mydierastydsy singered araipee P RRindred amipep hakeals? ¢ he
hal ogenat ed, be€n Bropéd2a f&@&Vlﬂ@tHeQiﬁ@dlerﬁJWhﬁéd@h‘bd uséd AibieP BighAtpRde bR s. 15 The
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are disclosed to be useful only in conbi natlon with other, particularly

wth hal ogenaiefh ooy o AGA 86 fbisiol Biebhe 1Bk habedtbled Oungjnggxmﬁ agci ng

the properties of enat ed now cacy of
t he 20 presemhlm&mwel@l@ﬂuﬁéwlymfﬂmvltoywweﬁsa%ﬁﬁlﬁﬂyeﬁobthﬁhe prior
art teachi ng RlogheddiR contMduRdssUr pri singly, the conpounds of the invention
possess FR acti VI ty at industrially acceptable levels, although they are
non- hal ogenated. Furthernore, the FR efficacy can be achieved in desirable
| ow anount s afheﬁrkventﬁfseﬁemne&pémmdsndtaﬂé spadificagrdupgsf ous-hylpgerbtedaeedet], even

i oher RNS 0 HENHRES i RN IR Sk SHRAGRTER 881 O 1 B hgloy Ter

in CSposTtrong e°7 hvent F on In tan
used i n conbiapalidatignswie: they agastpoh to heccombined e- gn‘dlﬂioth%:IFﬁgﬁaﬁmf@? CFR/e@tnngbunds

for exanple Wéhnﬁ!?dr%?d&%@nglogé}%?ed ﬁwodrﬁﬁanmé%rtvlt@msbsérauéihﬁwnon@fof !nﬁ@Py Such
hal ogenat ed and/ or non- hal oaenate FR co ounds be conventi onal

organi c or i MYFGXAE ERFAMBRYEAS Y HAgEOHSH dify §an ”Wt‘%p'ﬁ%%fﬁ%qa&%“at%tl mony
or nmetal hydgetniditic@mpomingsed of Belorinaid#®Rls. conpounds nmay have a
synergi stj.c effect on conventional FR conpounds. The instant conpounds may

allow to 5educe to the anmount

The present finding is surprising, since in the prior art “free radical initiators”, i.e. dibenzyl,
peroxide, azo etc. compounds known in the field are disclosed to be useful only in
combination with other, particularly with halogenated, FR’s. According to the prior art they act
by enhancing the properties of the halogenated FR's. Thus, the now found FR efficacy of the
20  present compounds is a new property which is contrary to the prior art teaching or belief.
More surprisingly, the compounds of the invention possess FR activity at industrially
acceptable levels, although they are non-halogenated. Furthermore, the FR efficacy can be
achieved in desirable low amounts of the present compounds, and, advantageously, if
needed, even higher amounts can be used without impairing the properties of the polymer in
25  the FR compositions of the invention.

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

30  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.



requi red of conventional FR conpounds such as hal ogenated FR conpounds or
anti nony FR conpounds. WO 2005/ 030852 PCT/ EP2004/ 052271 -3 The instant
conpounds exhi bit excellent flame retardancy. The instant conpositions have
excel | ent iwoto@losesst or and show little yellowi ng. 5 ThePGTEERNH®S§226T t he
invention are defined in clains. Accordingly, the invention provides a group
of conpounds of formula (1'), which bear a specific -2, -22-2Z3-
functionality and contain no hal ogen substituents with surprisingly good FR
efficacy for flame retarding polyneric supstrate, Said FR activity has not
been disclosed in 10 the prior art for thd-said conmpounds: The present

non- hal ogenat ed conpounds have the fornmula (1'): RARBR2C ZrZrZ3(R2)r R3R4
(I") 15 wherein Z, and Z2 are both NRL and Z3 is Cor N, r is 0, when Z3 is
N, and r is 1, when Z3 is C, the two R 's formtogether a bond or each R,

is i ndependel‘ﬁhg YnsldnPéonpRlRES eﬁhnb@%aﬁéﬁgﬁnm%tard%ﬁcm& insRndoapesitiongthaldie

adj acent C-atom or, respectivel . each R2 independently forns a bond or
is a nmonoval @ﬁ?e”?rédﬁ't@éwk?{sanﬂé?‘?"h@%e ¥93?W'P@3 and R4 below, 25 each R3 is
i ndependent|y and each R4 is independently a nmonoval ent radical selected

from H, pt |T?1 ﬂeagﬁ%ss%*?hetn%\%egl ucee;\dar dg%/rcle nocpatirggnal ly substituted al kyl

|nterrupt aton(s), optionally substituted
cycIoaIkyI optlonally substituted cycloal kyl al kyl, optionally substituted

aryl, opti On%\clﬂrdiﬁg?%é Eﬁrﬁign Yih&d é?rb%f) &Q&'nﬁdi@uld.l; Br MR ¢ (I Wh%ﬂ bear a

alkoxy(alkl),,, i ona bstitu

ally
substituted &P§4ifs ylzo?;@y@avtm@lyy a@c?%‘ﬁ'ﬂﬁ"@ﬁ‘éb%ﬂ%l?ﬁ@??’{‘ ”é?’l?@ﬁVIQOOd FR
optional |y sahdéyifotReheabiaRIMypolrrtiksibsirate BaidFrR bityitphessiot basheibclosddiy ny| ,

optionall bstituted al kynyl oxy(al kyl),, optionally substituted
het er ocyc yI ?B%’ é?'l&&' Sa@‘%éﬁ‘p% gto four hetero atons sel ected
i ndependently from N, 0 and S; RY-C(O-(alkyl) or RC(O-Y-(alkyl),,,

wherein R is g fyeﬂln'f))flhalo rﬁ@a%m &}fﬁgﬂ?\}elwéforrﬁlfw mor heterocyclyl as
defined above, pegch Qé I'S OB'[IOI’I 'y substltt)Jted Yis O or NH
R4R3R,C-Z1-Z>-Z3(R2)RaRs ("
15
wherein Z; and Z, are both NRyand Zzis Cor N; ris 0, when Z; is N, and ris 1, when Z3 is
C; '

the two R4's form together a bond or each R, is independently H or forms a bond together
20  with R, present at the adjacent C-atom or, respectively, Zs;

each R; independently forms a bond or is a monovalent radical as defined for R; and R4
below;

25 each R; 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 cycloalkylalkyl,
optionally substituted aryl, optionally substituted arylalkyl, optionally substituted
alkoxy(alkyl),, optionally substituted aryloxy(alkyl),, optionally substituted arylalkyloxy(alkyl),,

30 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(O)-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;



WD 2005/ 030852 PCT/ EP2004/ 052271 -4 or at one or both of the C atom and Z3,
as given in the above formula (1'), R3 and R4 form together with said
C-atomor, respectively, Z3, wherein they are attached to, an optionally
substit ut ed WEZ0YPMEBd, partially saturated or aronatic, PEGHEB200¢YS2HAI ycyclic
ring systemof 5 to 5 20 carbon and, optionally, hetero ring atons, whereby
the optional hetero ring atons are selected fromN, 0 and/or S; and R2 is a
nonoval ent radical as defined for R3 and R4 above, or forns a bond between
the CGatomand Z, or, respectively, betweelp Z3 and Z2, or forms a bond in
the ring systemfor rred by R3 and R4 between said C—atom or, respectively,
Z3, and a ring atom adjacent thereto; 10 each s and n is |ndependently 0 or
1; or Z3 fornms together with R2, if present, R3 and R4, which are attached
thereto, a group - R5([Z, -22-R5-]1kZ,-Z2-R5-H)t, wherein each R 5and R5 is
i.ndependent | yombh@ﬂeﬁo&wofsmm-biomhrﬂtza, als?gweh inthe asove dpinuari)| IRg asauhsib'rnh ut ed

| kyl i nt t d t ut ed
cyol oal kyl anclogfetindehc-8h.redRaieR el Moy g SBPANG dpsolbiRly | | ©
substi t ut ed cwstﬂaﬂedydamaq! mﬂlelw@@ymtmrrayor@aﬂe., meet pmwcwlc 9ums»tstemnfédo

aryl ene, opti %\@Arﬁ% arauaﬁ.bhéuytf@%r@ﬁe/d ét&ﬁ@wﬁweﬁme o?mdamrbmne%ag hfgut ed

aryl eneal kyl enearyl ene, optionally_ “substituted erocycl % ene, optionally
i

substituted h%ﬁ'%ﬁte&fm My @ﬁé%{P'k%ﬁlaEﬁgz 5 'E‘RS‘PY%?T&qu;Fab@ @Jﬁ%dc Reay Re 2bove,

het erocycl yl emaﬂn{@a tpa beter B C-stb@rAd Zeatisfletivald 6pResen] dnd 1 as faamsaani ng
as given for eac def i ned

R5 a
Sbove. i 1o 10opd g rpd e BrnfT uit e, PrEedtorab GRS e e 2 R0 &
resul ti ng compwaiomafljatent thetedo;(1') is wthin 200 to 10000 g/nmol, e.g. k is
0-500; 2549r Z3 together with R2, if present R3 and R4, which are attached
t hereto, represent a linking ?rou -R8- to form R2R3R4C—Z Z2-R5-[ U], which
denotes a recﬁﬁclhlsr?@dﬂ‘ﬂﬂewﬁ"ﬁ?“'Mﬁ|°[1»of a polyner, wherein R5 is a |inking
bond or al kyl ene, cycl oal kyl ene, heterocyclylene or arylene; Uis ~CHz i R+

» or x H2R %(r Z; forms together with Ry, if present, R; and Ry, which are attached thereto, a group —

R's([Z1-Z2-Re-JkZ1-Z2-Rs-H),, wherein each R's and Rgis independently optionally substituted

15 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 optionally

20  substituted heterocyclylenealkyleneheterocyclylene, each Rs independently has a meaning
as given for R'sand Rs above, Z4 and Z; are each independently as defined above, tis 1-3
and k is chosen so that the molecular weight of the resulting compound of formula (I') is
within 200 to 10000 g/mol, e.g. k is 0-500;

25  or Z;together with Ry, if present, R; and Ry, which are attached thereto, represent a linking
group -Re- to form R2R3R4C-Z1-Z,-Rs-[U]« which denotes a recurring structural unit of a
polymer, wherein Rs is a linking bond or alkylene, cycloalkylene, heterocyclylene or arylene;

Uis {‘CHTTR%'X ;or

['iz R ]
l.b -Ix

30 o O0—; R'is H or alkyl and x is 2-500, e.g. 2-200;



30 0 0-; R is Hor alkyl and xis 2-500, e.g. 2-200; WD 2005/030852

PCT/ EP2004/ 052271 -5 or the two R3 s, as given in the above formula (1'),
formtogether with the -(RRR4)C-Z1-72- Z3((R2),R4)- noiety an optionally
substitut ed WQHGPHBEd, partially saturated or aromatic, PEBHEE200§952pTI ycyclic
ring systemof 5 to 20 carbon and, optionally, further hetero ring atons,
whereby 5 the further hetero ring atons are selected fromone or two of N, O
and/or S; and wherein Z, to Z3, r and R2 to R4 are as defined above; as
well as an oxide of Nas Z -7Z3, a salt, arngester or an amde thereof, or of
a mxture of two or nore corrpounds of fornula (1') as defined above. 10 For
exanpl e, the instant conpounds are not an oxide of N as Z -Z3, a salt, an
ester or an anmide thereof. O interest is the conpound of formula (I')
which is selected fromthe foll ow ng conpounds of 15 fornulae (I1)-(111): a
conpound of f artheitwa Rails| s gikhRE R2GbbiRIfoiNRla U?mﬂﬁlwge(HerWItMer-(az&)m-ﬁezim Rl's

form t oget her %b) gs"é i ty gﬁSélﬁﬁ%Ig 3[]615%{?1?6?1 %ﬁ; % HA?%aturgfg%[)Qromg&d 8%(9

together with acent ove;
conpound of f@rrmmphe ing §ysiRIFRFRAC2 Parbmndl\mlm"wfuml)er holRer g BtamseWhetBbYRL " s

form toget her 4@ rRMBFhetds rikg St'bﬁ\‘s%rd ddidch2a rBRNE of AJoBH Naé dnbifor s{dntilwheRin 210 R4
are defined as _.above. Genera grou or a noiety of a group in the

definitions opzt?»'rfea”é'lﬁ?é‘iﬁi%féﬁﬁgeﬁ”?d bovgo to R6, R 3, R8, R said ring
system forned by R3 and R4 and by the two R3's, is optionally substituted

wi th one or ag tit t i I
substi tuentsngé é”%'a%ﬁ'ds?gf age“zg-z é'ﬁ%ﬂ gtlé{) ’f”éﬁ&‘#‘?’?‘%ﬁ% g’ll{ﬁ)g/lnjlﬁgr l?g{r;@l ,
al kynyl , cycl mahw?lcpmpgurﬁ@aifkw%ﬂ (lk)/ﬂis definagdabovaar yl al kyl , al koxy, aryl oxy,
heterocychyl, -N(R)2 wherei n each R is i ndependently as defined above, =0

-OH, -SH, COO-l RY-C(O-(a yn? O -Y- s) ., Wherein R Y and n
ar e For example, the in tant pounds are not an oxide of N' a€ Z,-Z,, a salt, an ester or an

amide thereof.

Of interest is the compound of formula (I') which is selected from the following compounds of
15 formulae (I1)-(111):

a compound of formula (I1)
R4R3R.C-NR-NR¢-CR;R3R4 ()
wherein the two R¢’s form together a bond, or each R, independently is H or forms a bond
20 together with R, present at the adjacent C-atom as defined above;
and
a compound of formula (li1)
R4R3R2C-NR-NR-NR3R, (1)
wherein the two Ry's form together a bond;
25  wherein in the above formulae (11)-(1ll) Rs to R, are defined as above.

Generally, a group or a moiety of a group in the definitions of the substituents, i.a. R; to Rg,
R’s, Rs, R, said ring system formed by R; and Rsand by the two Rj's, is optionally substituted
with one or more, e.g. 1-5, such as 1-3, substituent(s). Such “optional substituents” may be
30 selected indepen‘dently 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(O)-(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)} wherein each R



as defined above. O interest are "optional substituents” including alkyl,

al kenyl , al kynyl, cycloal kyl, cycl oal kyl al kyl, aryl, arylal kyl, al koxy,

aryl oxy, heterocyclyl, -N(R)2 wherein each R WD 2005/ 030852

PCT/ EP2004/ 0%Q220p3/03088 | s i ndependent |y as defi ned above, PCOBP2@OEA271
RY-C(O-(alkyl),,, RCO-Y-(alkyl)", wherein R Y and n are as defined
above. Preferred "optional substituents” include -OH - NH2, -000H, alkyl,

al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl, aryl, aryl al kyl,

al kyl-C(O -0, alkenyl-C(O-0O, such as _Zbc_ryl ate, and/or alkyl-OC(O-. Any
cycl oal kyl, aryl or heterocyclyl 5 as said "optional substituent” is also
opti onal | y substi tuted with an "optional substituent” as defined above,

e.g. with 1- aIk and/or, al ken rt her
subgr oup any 5;5'1 8‘?{5’? &f'ﬁ? P%e ¥\ "écéi&%ré% Qﬁ’é&éﬂ%ﬁg"%&gﬂa&ﬂw or
het er oaryl . therenemrmlnen atdas defipéd ahmé Peeflrsdd “bpt@nalsﬁbsmensr inyilide sDHenyl ,
oo L SouH R, A e ASAEAS B My SO
"opti onal sub%?@h@@)@s 'such aeacrvla@. d@fqr Ayl C@Q&)p§"$ﬂ!¢'%hb@t orth@tegcyclfor
exanpl e, " gpt hoga ‘Io}ého?lblltb%i)kt&&gn?’% awadinanawa%smuéamh @h “éaﬂ.ahm&us&.ﬂa&ndas The

present i nvention covers al t he POSSI bl e” stereoi soners of the corrpounds
(1') i ncl udi ngefinggakqve, ea%d‘”tf‘ﬂaﬁ@Hl Alghardlor alkary!. SHGN 78 KHlaTcEs 10 p furher | soners,
such as tranSsmbgwmplaay egtionahstibstiReniefare dsrc&nusedamdve:emptwaf lsetera’érg Fardi vi dual

Starti ng mut opraibeecopBa sp BB e SRULTRES Dl AR, BeRRY s "end
product s usi n@pstecreatiy, cysicalkybersyelealky@iyirtatanotisr suorodp thesiefifiesirgadiipe dgnotup of
the ComOURIS nh -doiBha SEATRRASS <Oho LaBIL AU do BERLG L | cast at  one of

the C-atom an n e above Tormla R3 and R4 are
i ndependent |y ot her than Hand R is Hor a bond. O interest are conpounds

of formula (IForvaxaﬂﬁ?lb,h‘eptnhawisﬁ:baitatétﬂtmeaﬁsWaanutb@ermnmm. of formula (1) is
a conmpound of forrmula (100) RAR3C=N-NRi - CRRR3R4 (100) the polyneric

substrate (a) is not an aromatic al kenyl hono or copolynmer. For instance,
conpounds of e present ihvgntian eovedt alldionprssibld steodoisboersudf Ehe(cbGPpunds B irCfuding

E g)c h.r"scﬁ'ot152tn@i§ GRd tréHs FsoR R QHAEIRy MiktufeQ oMb Bofbrs, YA Rs rfs BAhYEBF miktursdFt rate
trans and cis isomers. The individual isomers may be obtained e.g. by using corresponding

isomeric forms as the starting material or by separating the desired isomer from a mixture of
end products using conventional separation methods.

20  One preferable group of the compounds (I') are compounds of formula (1), wherein at least at
one of the C-atom and Z3, as depicted in the above formula (I'), R;and R, are independently
other than H and R; is H or a bond.

Of interest are compounds of formula (1) with the provisio that
25  when the compound of formula (1) is a compound of formula (100)
R4R3C=N-NR;-CR;R3R, . (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).

30
Of technical interest are compounds of formula (1) when the polymeric substrate (a) is not an
aromatic alkenyl homo or copolymer.



aromati c al kenyl hono or copol ymer. WO 2005/ 030852 PCT/ EP2004/ 052271 -7
Accordingly, the conmpounds (1) bear said specific substituent pattern at
| east at the C-atom or at Z1, or at both. The conpounds (1) have not been
di scl osed i "WORYS{HPISH art as possessing any FR acti vit pCTHEraGOFPOUNdS (1)
except hydrazones have not been disclosed in the prior art as possessing
any synergistic FR activity. 5 Below are listed further definitions for the
substituents defined in fornmula (1'), which can be wused alone or in any
combi nations for defining nmore specific prﬁferable subgroups of fornula
(1) or (1), or of any other fornula given below. 10 The invention covers
acyclic conpounds (1') or (l), for exanple those, wherein each R3 and R4
di cal,  as or formtogether

d dent | | ent
N eh 2 ORI, PRRTEaINcs S et SHR BPestb S U PO OGRS RLPe SARMC at om
22% ?; §1C| ;M(‘:leﬂ’aﬁlzm ot hithpth. aheccatuioamdie(@ hage nat beemscﬂqssd #rthe piice aﬂlavemsbsumflr ;sg
system ag def | ;ﬁfﬂ?&%{ﬁgﬁﬁ%&mp%gn% (L} éée(?f“\%d%r ihe Hﬁ?‘f Fﬁb%ert' ?i%%eaﬁtwﬁﬁ ‘udes )
an acyclic or adaspessessing20y eynergisin @R dapdtyazi ne, hydrazone, azine or

triazene, gr an oxide of an azo conpound. In a further subgroup, the
conmpounds of forml a are acyclic with respect to -Z1-Z2- and

symet ri cal | yBeana 'FE?Fé‘d’thef d%—'“'t'P@ fortge shgtitients gefinpd indormulai b vBich fan ke as
at the Z3- 20u§€deIﬂne®f inl&ng ymbéﬂoﬁafol- Yefialnd $iokd spe€iflc priefetabldsuby@ipSdtdordhdlaar e

differently s Jig;nq% (?g?ﬂ&er pg(w%%eéfae useful conmpounds (1') or (1)

i nclude the u 9’ e conpounds I n anot her subgroup, s
isOand nis 1, or sis 1 and n is 0. Alternatively, n and s are both 1 or

0, e.g. O 1|025Tﬂ_é‘r°nv%9rgc®)én%tf%hc %S&H {){C{a %F&Qﬁbl’é%os\é" Wter ﬁ‘chhcﬁiaaatan or,

respectively, erein attac . "ah opt i onal ?y subst 1 tuted,
saturated, pafe?@&indgpendentivza '@H“QYP'e&trréﬁ’i%ﬁ' ?%def'ﬁrfﬁ%boveror&sWe%ﬂqr Wth 71y system

ﬁf 5to 20 caﬁbﬁd&»a@ﬁdrad@ﬂtab@emiehxéboxhsebﬁbma tbgét@er&ﬁtﬁ@atomﬁ&ﬁdlebm,ﬁlh@em@ﬁﬂ onal
etero ri ng at

0 sel ecte lor S' can be - i.- .or
ol yoyel | o a0 RigTeg 48 GPamirem g e G A iyt orelif rveniID s 055cF%
ri ng systens, twrkfsdomblogethér aingGystem as defined above. The compound of formula (Il) or (1)
15 includes an acyclic or a cyclic azo compound, hydrazine, hydrazone, azine or triazene, or an

oxide of an azo compound.

In a further subgroup, the compounds of formula (I') or (I) are acyclic with respect to -Z4-Z-
and symmetrically substituted, i.e. Ry, R; and R, at the C-atom are the same as at the Zs-

20  atom, or unsymmetrically substituted, i.e. C-atom and Z; are differently substituted. One
group of the useful compounds (I') or (1) include the unsymmetrically substituted compounds.

In another subgroup, sisOand nis 1, or sis 1 and n is 0. Alternatively, n and s are both 1 or
0,eq. 0.
25
The ring system “R; and R4 form together with said C-atom or, respectively, Z;, 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” can be mono-, bi- or polycyclic
30 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 cycloalky! 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.



ring atons. Suitably said ring systemis a "cycloal kyl" as defined bel ow,
suitably a saturated or partially saturated nono- or bicyclic cycloal kyl as
defined above. In case R3 and R4 forma hetero ring, it is preferably

"het erocycl wo 2as0sbe$z ned bel ow, and includes e.g. 1-4 hetceme0i/ng27iat ons,
such as 1 or 2 0 and/or, preferably, N atonms. WO 2005/ 030852

PCT/ EP2004/ 052271 -8 The definition "the two R3 s, as given in the above
formula (1), formtogether with the - (RRR4)CZ,-22-Z, ((R2),R4)- noiety an
optionally substituted, saturated, partially saturated or aromatic, nono-
or polycyclic ring systemof 5 to 20 carbﬂ%‘and, optionally, further hetero
5 ring atons, whereby the further hetero ring atons are selected fromone or
two of NN O and/or S' can be nono-, bi- or polycyclic systemof 5-16 ring
atons, e.g. carbon atons, e.g. nonocyclic ring of 5-12 ring atons, and

contains no fukd wh.t.aﬁﬁﬁmo%e%gl@h il tneab&efférhhlaqr) foﬂar%gétﬁe@@.wme e.g. N
atons. 10 VWhen fornms to er, W EéL%resent ., which are
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optional Iy substituted al kyl ene, optionally substituted al Kyl ene interrupted
with one or nB¢teroRtons. 89dNGO™S: optional Iy substituted cycl oal kyl ene,
optlonally substituted cycloalkylenealkylene optionally substituted

| oal k I
onti onal |y5suBlet eeRER GoiReritiumeyl eRBnt S R SlaA bRl B diov
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het erocycl yl eneal ky het'e ene

preferably - mﬁwloa'kvlen%a"w'ea? ozﬂor;@flsewp%qeqawlenamwhqmaihgs%t'tafsfi arvistealie. | n
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sui tably each € same neanin nt ‘mean
t he substituted arylene, optionally substituted aryleneal ylene, optionally substituted

arylenealkylenearylene, optionally substituted heterocyclylene, optionally substituted

20 heterocyclylenealkylene or optionally substituted heterocyclylenealkyleneheterocyclylene,
each -Z,-Z,- are —NR-NR;-, preferably —N=N-, tis 1 or 2, preferably 1, and k is as defined
above. In another subgroup k is between 0-50, or between 0-10. “t is 1-3" means that R's
may be substituted with 1-3, e.g. 1 or 2, such as 1, substituent(s) -[Z;-Z;-Rs-]«Z1-Z2-Rs-H. In
one preferable subgroup of the present compounds each R'sand Rs have the same meaning

25 or different meaning; each -Z:-Z,- have the same meaning and/or each Rg have the same
meaning; suitably each R’sand Rs have the same meaning or different meaning, e.g. the
same meaning, each -Z;-Z»- have the same meaning and each R have the same meaning.

R's and Rs may additionally to the definitions given above be optionally substituted
30 cycloalkylenealkylenecycloakylene, optionally substituted arylenealkylenearylene or
optionally substituted heterocyclylenealkyleneheterocyclylene.

When Z; together with R, if present, R; and R, represents a linking group -Rg- to form which
is a R2R3R4C-Z1-Z2-Re-[U]x which denotes a recurring structural unit of a polymer as defined



sanme neani ng, each -Z,-Z2- have the sane neani ng and each R6 have the sane
meaning. R 5 and R5 nay additionally to the definitions given above be
optionally substituted 30 cycl oal kyl eneal kyl enecycl oakyl ene, optionally
subst i t ut ed WA 3PPEREEKyY| enearyl ene or optionally subst | PGT/ERRVV4/052271

het er ocycl yl eneal kyl enehet erocycl yl ene. When Z3 together with R2, if
present, R3 and R4 represents a linking group -R3- to formwhich is a
R2R3RAC- Z, - Z2- R8- [ U x whi ch denotes a recurring structural unit of a polyner
as defined WO 2005/ 030852 PCT/ EP2004/ 052271 9 above and x is 2-500, e.g.
2-200, then preferably sald repeating structural unit is part of an

al pha-olefin copolyner a copol ymer of ethylene with al pha-C3-olefin,

I I th | gt
met hacr y1 at o, SHeUE AL f%ﬁ%a (72b gienadretlnest irpeAing Sy Rl e oo n
further subgrapig- méfntdmpolymeree.glmopbllymewmbndmtmﬁpmaacﬁmtam éb) prbwmetdsre
f I [
RARaR2G N, CEBIYRG PRt o chltpboimienfRGRAUNASe SRUfmer rtlelng. o
fornmula (1') Wihgthyacryateferably (11)/(11a), are acyclic and R3 and R4 at
the sane Ggatom formtogether therewith an optionally substituted,

sat ur at ed, partl sat yr at ed aromati c, nono- I clic stem as
def i ned aboveMGUrtiSEEERgrouR S vaep@néWo%ds ggogg‘gaﬁ%aé’ﬁérr‘?o{@ “%/(?

nonoval ent r adbfieed alaﬂeq:eéfenaelgl trelxavrpounds hgve adokylla cycl oal kyl ,

cycl oal kyl al kyl g |, whereby preferably R2 is H or Z1, R2, R3
15 and R4 for%ﬁz%%{agé r@%‘% I%‘ Z2-R5-]1kZi -Z2-R5-H)t as defined above or
bel ow; wherein each of said groups or noieties in said groups defined for
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"optional substjtuents" as fined ounds
fobmul o (11) FHAAATE ke sPEn AT B0 e inGaTREIh 2 ReliBaly SopRtaien

cyc: oa: ty: al ksdt@rlma,l dewyes,atmed @Iakgdmlzo&drml-ddowbmuc ﬂtyg:&;y@aahkgd defiosd dtateor

cycl oa azo

p)r/ef er ab?ly fo?ér{ﬁg; '%I s%a qﬁcaggfqﬁy a%géc'éc &13%( ?QI% E%%%{%dm?lgag}a EH'[LQ}S% kane or
cycl oal kyl azoegdilkyhlckerrkyl, gyriaatiylalkylagryl, @V'alﬂ(YIeerWI Prefefablsz is HiIOyZaRk,)Ra-
cycloal kyhs aggh msInp@b&MéraJdgyt Zzsqu JZQIQ?-I-ILXS 84184 hbovk 8F bdlbW;Wwhefeibeach -

"optional substituents
of said groups or moieties in sald groups deF ned for said substituents is unsubstituted or

substituted independently with 1-3 “optional substituents” as defined above.

Examples of the compounds of formula (1) include bis(cylcoalkylazocycloalkyl)-alkane,

20 cycloalkylalkylazoalkane, arylalkylazoarylalkane, cycloalkylazoalkane,
cycloalkylazocycloalkane, arylazoalkane and arylazoaryl compounds, preferably form
bis(cylcoalkylazocycloalkyl)alkane, cycloalkylazoalkane or cycloalkylazocycloalkane, wherein
any of the alkyl-, aryl-, arylalkyl-, cycloalkyl- and cycloalkylalkyl is optionally substituted with
1-3 “optional substituents” as defined above.

25
A further suitable subgroup of compounds (") are compounds of formula (l1b):

R.R3R,C-N=N-CHR3R's  (IIb)

30 wherein one or both of (R3 and Rs)and (R’s 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 mono- or bicyclic heterocyclyl of
5-16 ring atoms with 1-4 N, O and/or S atoms; or each R; and R4 and/or each R'; and R’y are



25 A further suitable subgroup of conpounds (1') are conpounds of formula
(I''b): RARBR2ZG-N=N-CHR 3R 4 (Il b) 30 wherein one or both of (R3 and R4) and
(R3 and R4) formtogether with said Catom wherein they are attached to,
an optional WO UH8IBI2ut ed, saturated, partially saturat edCHEPZOGIMLTIC,

nono- or polycyclic ring systemas defined above, preferably said ring
systemis selected from phenyl, nono- or bicyclic cycloal kyl of 5-16
C-atons or nono- or bicyclic heterocyclyl of 5-16 ring atonms with 1-4 N, O
and/or S atoms; or each R3 and R4 and/or ? ch R 3 and R 4 are WD 2005/ 030852
PCT/ EP2004/ 052271 -10 independently H, al al kenyl , al kynyl, aryl,
aryl al kyl, cycl oal kyl, cycl oal kyl al kyl , heterocyclyl or heterocyclylal kyl,
wherei n t he cycIoaIkyI and heterocyclyl as a group part of a group is

nmono- or bi cyibfigpendanty Hvalkyh atkeng, atkyayloand; angal rRifdﬂk)r',sCYP\O@JkY'QikYb6ﬁ@f0iCYP|}§al d
ring system gauRfycipakg, frefdiOied f dndGrefeF 2RI Ak AGRdlp o part 6t or
C-at om denot es t ogef. herk%‘mth l%:z gabaa%, ° fﬁ:ﬂ gre attﬁghed r%Lrﬁ)elto a
group -R 5([ZPIzSr Y pieyCfigeng i ?%—ﬂo"ﬁsmd@dﬁ?éﬁ 2h3hand isa é'P%l@fs)P"éach R5
and R5 is i ndmm&mimatd@-atoai deyll ring atodyadjaahtitydretop, cycl oal kyl eneal kyl ene,
aryl ene, aéylenealkylene het er ocycl yl ene, heterocyclyl eneal kyl ene,

cycl oal kyl eneal kyl enecycl oal kyl ene, aryl eneal kyl enearyl ene or 10
het er ocycl yl esréxbteyl denethetogetbernwthH, deeand Bacwhicteare atleghed themto.\a dreupal kyl ene,

al kyl ene intgg ([E{’iqii‘-]}{mlzh R?—@F?tagrdem%@%bé\k &e@FHUyCHacl-?'R 5§M&h9§'ir48¥;!>é%eawuy

cycl oal kyl eneal Kyl ene cycl oal k enealk enecycl oal kyl ene, g
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het er ocycl yl emab«bwlyréne@lwlenbmyeroazy:@iewkﬁmyd@al@na@@mmmbodae,me ogach -
Z1-Z2-are Naﬁeterpéyc%gﬁevﬁlg?eng%tgrg C)Lgl_?Nn% eacljl ﬁs mdt%gng%ntlp | eefll&[e?ig léf Hﬂeaeand K is

as defi ne(jjo abo or’a r'ou fined as
vari ants for R®rrumRdd with gne Wmlore R Qanﬂgr %mmcloanwleop,tqydﬂdkylvesihﬁsmq,t ut ed

i ndependent | YCMOEIWIénéIkyI%n&ycléalkﬁne ég]lbne %neall@%" arﬁ KHikyle A?ﬁ?'r)é'

al kynyl, cycl oal k Y l‘y ; ylal k al kyl - o,
al kenyl - (O - 'eﬁtew%@wnaéﬂeteawy'vlaw% ispeipetemagyios a@b)"ehetwp'élsge 9 -oal kyl
and/ or aryl npjBtare aRRGNR,NpréfeirablyoN=NoN@ 1 @, pratesdbiyt 1 @Rt & is & depiddaibald; y
substi t ut g?g with alkyl, -OH or alkenyl, suitably with CH2=CH; as

whereby each group or a moiety of a group defined as variants for R3, R4, R'3, R's R's, Rs and

Rs optionally substituted independently with 1-3, e.g. 1, of —OH, -NH,, -COOH, alkyl, alkenyl,

alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, alkyl-C(O)-O-, alkenyl-C(O)-O-, such as

acrylate, and/or alkyl-O-C(O)-, whereby cycloalkyl and/or aryl moiety as or in said optional

20  substituents is optionally substituted with alkyl, -OH, or alkenyl, suitably with CH,=CH-; as
well as an oxide(s) at the azo moiety, a salt, an ester or an amide thereof.

As a further suitable subgroup are compounds of formula (IIb), wherein Rz and R, form
together with the C-atom a mono- or bicyclic cycloalkyl of 5-16 C-atoms, or R; and R; are H

25 and R, is aryl, arylalkyl, mono- or bicyclic cycloalkyl, mono- or bicyclic cycloalkylalkyl,
wherein cycloalkyl as a group or as a moiety of a group has of 5-16 C-atoms, and the other
C-atom forms together with H, R’3 and R’; a group —R's([Z1-Z2-Re-]kZ1-Z2-Rs-H);, wherein R's
and Rs are different or the same and selected from mono- or bicyclic
cycloalkylenealkylenecycloakylene, arylenealkylenearylene, mono- or bicyclic

30 heterocyclylenealkyleneheterocyclylene, alkylene, alkylene interrupted with 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,



wel |l as an oxide(s) at the azo noiety, a salt, an ester or an am de thereof.
As a further suitable subgroup are conpounds of formula (lib), wherein R3
and R4 form together with the Catoma nono- or bicyclic cycloal kyl of 5-16
C-atonms, orwloemdod®3 are H 25 and R4 is aryl, aryl al kyRCT/BRZAG/OSENT1 bi cyclic
cycl oal kyl , nono- or bicyclic cycloal kyl al kyl, wherein cycl oal kyl as a group
or as a noiety of a group has of 5-16 C-atons, and the other GC-atom forns
together with H R 3 and R4 a group -R s([Z1-Z2-Re-]kZl-ZrRS-H)t, wherein
R5 and R5 are different or the sane and, sel ected from nono- or bicyclic
cycl oal kyl eneal kyl enecycl oakyl ene, aryleﬁéirkylenearylene, nono- or bicyclic
30 heterocycl yl eneal kyl enehet erocycl yl ene, al kyl ene, al kyl ene interrupted
with one or nore O, N and/or S, arylene, aryleneal kyl ene, nmono- or bicyclic
cycl oal kyl eneMonfpabbicystic gicleakylprealkyigracyeoaltyleap.axiersin aysioalkyjars a8 sigroup or as

cycl oal kyl eneg agief) di b QkiipPlas 865-P6 BTakdMsy edth 72 Z04re UR=M2R afd t fre ad Qeffredt ONS;
each R6 are the sane

and sel ected fromal kyl ene, al kylene jnterrupted with
one or nore POV 9&15/%‘&@,“&?5}7%? ag W@%L%{IW?'EWQ};?W@H IS "Wﬁ‘r‘ﬁ.‘)‘-ge'glﬁ’
bi cyclic cycl emibkanl eutstitutd0 a3@eHrcd3N8& 20rAATR/(EH2004. 052271 -11 nono- or
bi cyclic cycloal kyl eneal kyl enecycl oal kyl ene, wherein cycl oal kyl ene as a
group or as a noiety of a group has of 5-16 C atons, each Z1-Z2 are -N=N-,
k and t are ahfutbeisybaroupareeccompondsif fprsnula (Pl t is 1; wherein each vari ant
or a noiety of a variant is independently optionally substituted as defined
under formula (11b) above. 5 A ,furgbger subgroup are conpounds of formula (I
I b') RARSR2C- N=NRe é‘fi"‘hcvﬁlag") (89 wherein one or both of (R3 and R4) and
(R3 and R4) formtogether with said Catom wherein they are attached to,

o S, ORRRUEL ] SO g SRR o SR Ui, L
i ndependent | ythey are @tached 4, le\siatugatedChoaByglisiriog bysidm, wieirrsaid dngleygemas bond i n

sai d ring sys{smdatlonrRbnoeddie clelodlydnsatla@ms bPeacAlFe/RrRH 256 HaepdhasRy ®, 15
The i nvention _further $row des coggounds of formula (I Ic

RAR3R2C- N=N- CHREBRKYA O q-ga)cycloalkyl; and R is H or a bond in said ring systern between said C-
atom and a ring atom adjacent thereto.

15
The invention further provides compounds of formula (llc)

R4R3R2C-N=N-CHR';R’; (llc)

20  wherein R3 and R, 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 in claim 1, preferably said ring system is selected from mono- or bicyclic cycloatkyl of
5-16 C-atoms or mono- or bicyclic heterocyclyl of 5-16 ring atoms with 1-4 N, O and/or S
atoms; or each Rz and R, are independently alkyl, alkenyl, alkynyl, aryl, arylalky!, cycloalkyl,

25  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 R; is H and R, 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;

30 and C-atom denotes together with H, R'3 and R'4, which are attached thereto, a group —
R's([Z1-Z2-Re-}kZ1-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,



20 wherein R3 and R4 formtogether with said Catom wherein they are
attached to, an optionally substituted, saturated or partially saturated,
nono- or polycyclic ring systemas defined in claiml, lpreferabl said ring
systemis sMOP¥HYE2om nono- or bicyclic cycloal kyl of PGUERVHEhs or
nmono- or bicyclic heterocyclyl of 5-16 ring atons with 1-4 N, 0 and/or S
atons; or each R3 and R4 are independently al kyl, al kenyl, alkynyl, aryl,
aryl al kyl, cycl oal kyl, 25 cycl oal kyl al kyl, heterocyclyl or

heterocycl yl al kyl, wherein the cycl oal kyl %é\lﬂnd het erocyclyl as a group or
part of a group is nono- or bicyclic ringWth 5-16 ring atons; or R3is H
and R4 is as defined above; and R2 is Hor a bond in said ring system
between said Catomand a ri n(rzj atom adj acent t hereto; 30 and C-atom denotes
t oget her wi t HeyFlPalkylepegikyens. ayc W‘@Waﬁﬁy@”%’f"%w&%WP%?"H‘V"?QGW oup -
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wher eby 5 eacsubstitaans leoptmnatyrlsebgtltnméd\athgﬁlmw shelh as18H=3#-vari ants for R3, R4,
R3 R4, RS and R6 is opti onal Iy substituted i ndependently with 1-3, e.qg.
1, of-OH, -NH2, -000H, alk al kenyl, al kynyl, cycl oal kyl,

cycl oal kyl al k3 wellgsgn ox'a?(yfl%rth@wzo mgiaty, @.sel, @)“-9659’ orgnasnge thereef - 0, such as
acrylate, and/or alkyl-OC(O-, whereby cycl oal kyl and/or aryl noiety as or

B e R e T s
am de t her eofis othet than hiezipylene| then thedtridgerfotnted by Repwiatdiset¢édnche twoeesucdSsives— ot her
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bridge fornme noi e tween e two successive - Z2- noieties
separ at es sald two -Z,-722- noi etles by 4 or nore bridge atons.

For example, the bridge formed by Rs' moiety between the two successive —Z;-Z,- moieties
separates said two —Z4-Z5- moieties by 4 or more bridge atoms.

20  Forinstance, in compounds of formula (lic) R; and Ry is other than methyl.
Of interest are compounds of formula (lic) as defined above, wherein R'sand Rsare

independently cycloalkylenealkylenecycloalkylene or heterocyclylenealkyleneheterocyclylene
in addition to the definitions given above for R's and Rs.

25
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

30 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,



For exanple, the bridge forned by R5 noiety between the two successive
-Z,-Z2- noieties separates said two -Z,-Z2- noieties by 4 or nore bridge
atons. 20 For instance, in conmpounds of fornula (Ilc) R3 and R4 is other

t han net hyl wogbosaivase est are conpounds of formula (11 c) BSV/ERPMEZRBbove,
wherein RS and R5 are independently cycl oal kyl eneal kyl enecycl oal kyl ene or
het erocycl yl eneal kyl eneheterocyclylene in addition to the definitions given
above for W and R5. 25 OOF interest are R3 and R4 that formtogether with
said Catom wherein they are attached to an optionally substituted,
saturated or partially saturated, nono- 'o13'pol ycyclic ring system as
defined herein, preferably said ring systemis selected fromnono- or

bi cyclic cycloal kyl of 5- 16 C-atons or nono- or bicyclic heterocyclyl of
5-16 ring at o¥hereip $aid ringsysiemds gaipstasifrom menogydheeyclagikylaf 68 GRtomsoer est  are R3
and R4 that frgiBcycgRdtérasyc dffs-Smigthtémakitm-4 Waeet O atdwy are attached to,
an optionally substituted, saturated or partially saturated nonocyclic ring
system WO 2005/ 030852 PCT/ EP2004/ 052271 -13 wherein said ring systemis
sel ect ed f r orfiveryepyadl interest@reddd angl Ridifat B8 tagetnbowith said Catomg ewreteindhey are

het er ocyclyl -8 ring. i = r | al

i nterest a%/e %Cr%rqg?’ﬂh%? %@%&%’P ﬁtétgca;s?tﬁ%arlt\é °€md?9 é.%ég%(?ﬁﬁ@g@%%cmggﬁ? %ﬁﬁ;}ﬂéy are
5 attached t ovhegain e iingrfabtey issaleptad: fipnomonosydlio pyplaatkylf S -giogisl y sat ur at ed
nonocyclic ring system wherein said ring systemis selected from

nmonocyclic cycl oal kyl of 5-8 C-atons, O utnost ipterest are R3 and R4 that
form t oget her® t’f“Pth‘éﬁr?Pt @eﬁamW@f'ﬂtqgﬁéﬁrnghéa'dé‘? Pl wgeels they a8 c| oal ky!

of 5-8 C- at orgtacHedrto,iartytieaioeofS& Cadtansy for ind@ndensyciohesdyance, in the group

-R s([Zl -Zz-R6-1kZ,-Z2-Rs-H),, each R5 and R5 is independently alkyl ene,
cycl oal kylene, pycloa[ké%enealkylene, Cécloalkylenealkylenecycloalkylene,
aryl eneal kyl dmeingianes; {1l tagqaiatk yR el deRe-bhel-bddh e R mnddbitiadapegdandy

Cy Yool ) BR800 60BN st pocyiatrns
a)r/yl enea?/ Kyl éﬁﬂ@%@ﬁ‘gﬁ@or qpe_gl%ﬁgrz*fgyiqné;qq@ -ﬁm?é@?e"géwgraéMVeLWE'R?”,‘V'?'F’ is 1
or 2, prefer aytigalkylgnealkyere, cyzloatkyldedakgiedecgtioaliejene, arylefealitensher eby
15  arylenealkylenearylene, each -Z-Z,-are -NRy-NR;-, preferably —N=N-, tis 1 or 2, preferably
1, and k is as defined above, e.g. 0-10; whereby
each group or a moiety of a group defined as variants for R3, R4, R's, R, R's and Rg is
optionally substituted independently with 1-3, e.g. 1, of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl, alkyl-C(O)-O-, alkenyl-C(O)-O-, such as acrylate, and/or alkyl-
20  O-C(O)-, whereby cycloalkyl and/or aryl moiety as or in said substituents is optionally
substituted with alkenyl, such as CH,=CH-.

For example, in the group —R's([Z1-Z>-Re-1«Z1-Z2-Rs-H),, each R’sand Rsis independently
alkylene, cycloalkylene, cycloalkylenealkylene or cycloalkernealkyienecycloalkylene; each
25 Reindependently is alkylene, cycloalkylene, cycloalkylenealkylene or
cycloalkylenealkylenecycloalkylene, each -Z4-Z,- are -NR4-NRy-, preferably —-N=N-, t is 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,
30  cycloalkylalkyl, arylalkyl.

Of interest are each group or a moiety of a group defined as variants for R;, Ry, R’3, R's, Rs
and Rg that are not optionally substituted.



each group or a noiety of a group defined as variants for R3, R4, R 3, R 4,
R5 and R5 is optionally substituted i ndependently with 1-3, e g. 1, of

al kyl, al kenyl, al kynyl, cycloal kyl, cycloal kyl al kyl, aryl, yl al kyl ,

al kyl - C(O) -wo 2004l0ke86% | - C(O) - O-, such as acryl ate, and/ orPCéYWW*'@@)n@C(O)
wher eby cycl oal kyl and/or aryl noiety as or in said substituents is
optionally substituted wth al kenyl, such as CH2=CH . For exanple, in the
group -R 5([Z,-22-R5-]1kZ,-Z2-R5-H)t, each R5 and R5 is independently

al kyl ene, cycl oal kyl ene, cycloalkylenealkylene or

cycl oal kyl eneal kyl enecycl oal kyl ene; each’ Y5 R6 | ndependently is al kyl ene,
cycl oal kyl ene, cycl oal kyl eneal kyl ene or cycloalkerneaIkylenecycloalkylene
each -Z1-Z2-are -NR -NRl-, preferabl IS or referably 1, and
k is as defi rdintemeijthe groyp 65@1 ién%a Fé%ﬂ@h""ﬁ'?@b“peaﬁ? Raa%ﬁe'?y of a group
deL i ned asdv_aidggéﬁ@nﬁimrﬁayqldanwleﬁé -b':s-d%)él,oalméneﬁndzaéﬂs/lene orGpt i ona: Iky 5
substituted independent -3, e , al kyny

cycl oal kyl , 6‘“&7@‘7/8%?‘%&{%8%4‘%1%95135%??%85%‘1]“?' ﬁ!%‘r’%esg Ja:h&e éach group or a
nmoi ety of a @swpawémm@dcawclvelkylmcecﬁaﬂwlm Csmcydaalxylemem ;:Celtkgenefad R6 t hat
are not opfi ga}cmkg@p@ga&hu.geﬁg-%r\g\ow% RPN TEAERADOY D3ddny 1,484

interest is wherei'n each R'5 and R5
is independdis ﬁ%/dQﬁ';ie@W@I%IOI@yﬂene C5- C8cycl oaI kyl eneC - Ceal kyl ene or C5-
Cacycl oal kyl ene(C, - Oeal kyl eneC5- C8cycl oal kyl ene; each R5 independently is C5-

C8cycl oal kyl cl oal k C, - | ene, . . .
C5- C8cycl oal "g?fﬁﬁ’ ‘%ﬁf%’(} Fé @c@%ﬂ%@g’%‘%t WrpiineaciRsgMd Bais 75_ar e
-NR, - NR -, priedfeperatehyy cyblohéxylete, icgcldhedyler; C1p®saﬂ<¢erainb);clobexm CakCelkylene-def i ned

above, ) %ﬁaéhe;}gla%gbmﬁe ifde er\d%nfl @c en@ é&lkﬁexxl%ge(?%ah@engz RS-H) t,

wherein each epen
cycl ohexyl en&YephaxdansGi- @W‘F@Y'%‘%fﬂ%’?@&%“@rﬁ?ﬁ Z1@e‘zﬁ’¢<y’ﬂ%ﬂeR1"a preferaely ofiNaNy £ ene;

each R6 i ndependenipraferaBy ¢ymiRiCaydelngd ateys, le1 0 1 goiasampledl ky! ene,
cycl ohexyl ene- C1- Ceal kyl ene-cycl ohexyl ene, each -Z1-Z2-are -NRL-NRI1-,

preferably -N=N-, t 1is | or 2, preferably 1, and k is as defined above,
e.g. 0 or 1, E‘oomsiaxwrpiaen@ourﬁenffnnmﬂaﬁlce in conmpounds of fornmula (Ilc) 15

R3 and R415f O RE 1A togtrePwitRdefl Eafh? WhehGhé) dle LthedoCarbdtBidtgd to. an
optional |
substituted, saturated or partially saturated monocyclic ring system, wherein said ring system

is selected from monocyclic cycloalkyl of 5-8 C-atoms or monocyclic heterocyclyl of 5-8 ring
atoms with 1-4 N and/or O atoms;
and C-atom denotes together with H, R’; and R's, which are attached thereto, a

20  group -R’s([Z1-Z-Re-1kZ1-Z2-Rs-H)t, wherein each R'sand Rsis independently cycloalkylene,
cycloalkylenealkylene or cycloalkylenealkylenecycloalkylene; each Rg independently is
cycloalkylene, cycloalkylenealkylene, cycloalkylenealkylenecycloalkylene, each -Z,-Z,-are —
NRs-NR;-, preferably —N=N-, tis 1 or 2, preferably 1, and k is as defined above, e.g. 0 or 1.

25  For example, in compounds of formula (lic)

Rs and R, that form together with said C-atom, wherein they are attached to, a cycloalkyl of
5-8 C-atoms, for instance cyclohexyl

and C-atom denotes together with H, R’s and R'4, which are attached thereto, a group —
R's([Z1-Z>-Re-kZ1-Z>-Rs-H);, wherein each R’sand Rsis independently cyclohexylene,

30 cyclohexylene-Cy-Cgalkylene, cyclohexylene-C4-Cgalkylene-cyclohexylene; each Rg
independently is cyclohexylene, cyclohexyleneC;-Cgalkylene, cyclohexylene-C,-Cgalkylene-
cyclohexylene, each -Z;-Z,- are -NRy-NR+-, preferably —~N=N-, t is 1 or 2, preferably 1, and k
is as defined above, e.g. 0 or 1, for example 0.



substituted, saturated or partially saturated nonocyclic ring system
wherein said ring system is selected from nonocyclic cycl oal kyl of 5-8
C-atons or nonocyclic heterocyclyl of 5-8 ring atons with 1-4 N and/or O
atons; and ®®Gi8TEE 3ot es together with H R 3 and R 4, MIVERW®2241t ached
thereto, a 20 group -R 5([Z, -Z2-Re-]kZ1-Z2-R5-H)t, wherein each R5 and R5

i s independently cycl oal kyl ene, cycl oal kyl eneal kyl ene or

cycl oal kyl eneal kyl enecycl oal kyl ene; each Re independently is cycloal kyl ene,
cycl oal kyl eneal kyl ene, cycl oal kyl eneal kyI Qecycl oal kyl ene, each -Z1-Z2-are -
NR1- NR1-, preferably -N=N-, t is 1 or ﬁ eferably 1, and k is as defined
above, e.g. 0 or 1. 25 For exanple, in corrpounds of formula (l1lc) R3 and R4
that formtogether with said CGatom wherein they are attached to, a

cycl oal kyl ofOf infergsids 8 ceyARound gHformida lRkce cycohexyl and C- at om denot es
together wit hmtéreuRRQ)arww., R mtogsthérasith 3aig Cadtbraoktebii they atetattachedit®) GC;-

R 5([ Z1- Z2- ]%%)1 Z R5-H)t, wherein each R5 and R5 is independently

cycl ohexyl ene; CI ohexyl ene- d - C5al kyl ene,

cycl ohexyl enean@lG-dlonl depdtenwgethern vithdk Waane R ' eattth aRe attaohele {heredis ataraupi-s

cyel ohexyl ence, eyl ANDXY SRIGLARBOILFREand i ﬂli%fé){é&ﬁ\’\gc bbb ene:

cycl ohexyl en 1 or 2,
preferably 1,Ceéyrpakylene, %sca@@foawanea%o@@lkweneg CsGs@F °§'ky|$'t9r¢1e§<ea'r'?¥iﬁ'éﬁ B WO
|20§JS<A£30852 REEY ; %4% fé'éae%tYahy Rg 39'%5-é?c¥ddétk9léﬁ§té1-0§al@leﬁél@@k@dm Ioiﬂfr(]ylérférdﬁw a (I
c erein mto r, W erein they are
attached to, @%5'C§99%h6§19k‘%°ﬁh§r?d '?Z'T?At'\i?wﬂ éﬁB?E?eroget her with H R 3 and
R 4, which are attached thereto, a group - 5 R 5([Z, -22-R6-]1kZ, -Z2-Rs-H) t,
G5 Caoyol Bal °§ﬁ@5&'ﬁ%§*w AR, BBty WhetRElaE e vy nririLy ! ene
C8cycl ga| kyl ea]y@'\amegge@kyggqeyl rset Iiegst C.-alkylene, and if Rs is a divalent ring system the length
C5- C3cycl oal kylbpag: f&me@%gltrl@/;bawm&mm%w drheRey. @Eéizyclgéﬁk 13- d I. These

C5- Cecycl oal kyl ene; and k is
Accordi ngly, ‘?/°H’p3”'?q§r(ﬁl‘§éfe %B'@“SLHS'“ p@@ﬁ&%?&‘l"?@'oﬂhen R5is ot her t han
triazinylene, then if R5 is a chain, al kylene, it is at |east

t
oo oL e, S oo 1 ] ANl R o o1 00
C5-scycl oal k-1, 4-diyl . These
Examples of compounds of formula (lIb) include: bis(cycloalkylazocycloalkyl)alkane,
arylazoalkanes, arylazoarylalkanes, arylazocycloalkanes, arylazocycloalkylalkanes,
cycloalkylazocycloalkanes and alkylazoalkanes, and compounds of formula (lic) include
20  bis(cycloalkylazocycloalkyl)alkane; each optionally substituted e.g. with 1-3 substituent(s) as
defined above, such as with a substituent R"= alkenyl, e.g. CH,=CH-, NH,, -OH, -COOH, -O-
C(0)-CH=CH; or —C(O)O-alkyl, non-limiting examples being R”-(CH3)220-N=N-Csg-cycloalkyl,
wherein the cycloalkyl is suitably a saturated monocycle and R” as defined above.
Representatives of the compounds (IIb) and (lic) are N-cyclohexyl-N'-n-hexadecyl-diazene
25 and 4,4’-bis(cyclohexylazo-cyclohexyl)methane.

In a further suitable subgroup of the present compounds or e.g. in compounds of formula (I'),
(1), (lla), (11b) or (llc):
(i) at one of the C-atom and Z3, as depicted in formula (I'), R;, R; and/or R, is a monovalent
30 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 Rz, R; or R4 is a group or forms a group
other than aryl or heteroaryl; preferably one of R; and R, is optionally substituted alkyl,



conpounds (llc) are novel and form part of the invention. 15 Such conpounds
may form dendriners, especially with recurring azo groups. Exanples of
conmpounds of formula (11b) include: bis(cycloal kyl azocycl oal kyl) al kane,
aryl azoal kawesposasegdsazoar yl al kanes, aryl azocycl oal kanes, PCT/EP2004/052271

aryl azocycl oal kyl al kanes, cycl oal kyl azocycl oal kanes and al kyl azoal kanes,
and conpounds of formula (Ilc) include 20

bi s(cycl oal kyl azocycl oal kyl ) al kane; each optionally substituted e.g. with
1-3 substituent(s) as defined above, such as with a substituent R'=

al kenyl, e.g. CH2=CH, NH2, -OH, -COOH, =€~ C(O) -CH=CH2 or -C(0)0-al kyl,
non-limting exanples being R'-(CH2)2.20- N=N-C5_s-cycl oal kyl, wherein the
cycloal kyl is suitably a saturated nonocycle and R' as defined above.

Repr esent at i vapsionrgly §mt1@@ﬁﬁmﬂgl egtggyllyéﬁefsh(ul%yclgalglalkyI or optionally substituted
N-cycl ohexy! - Réterbey ad'd@ﬁr%ﬂ%bo@wﬁ’é?éby each said ring as a group or as part of a

4,4 - bls(cyclohex Z0-CY ? a further, suit e subgroup of
the present ORI %ﬁ%gramd GG el koo ST Bisch eevpien and foyote? BER:
(11b) or (1lce)rtd R,iig aliafl odthee.@H, BibRLIf atesentaisd baiB] ords edepiat ed in for rrul a

(1), Rz, and/or R4 is a nonoval ent 30 radical selected fromoptionally

substituted al kyl, optionally substituted cycloal kyl, optionally '
substituted ciidtons kithexCiajom and &pes dapictadyin theismulak)elds and R4 form together with

heterocyclyl (Q)dtié-%{o'ﬁ%r RspeTtifed/, zpﬁme@pqré@y are M&E\é‘@?é &‘ﬁ@d?l{)ﬁ@ly?u%shﬂg;dasha
group or as part o saturated or partia sat urate such as
sat ur at ed, r|??@"%t%?’e‘??%aﬂhgat'a'{ﬁff’dr’@?rﬁ)fsfﬁ”hju?@f SR@'"‘B?‘J‘% artia yasa(fj'f"%[ﬁ‘ﬁ) or forns a
group ot her ¢yblaa|k;&by|heterbcymt anitadly\tlclogikye Bashads iwjiich may b oRBbnallycsuBditutsd,

optionall Yo Su%% {)rg%n@.g?{Loqdl\fgo?g%@%%ﬁf.%d%g%'EF\%}%Q%Q\%Z&R th nja& ae|q< | or

optionally s I ona uted cyc

optionally sLmb,qndtout!ewchr&éﬁep@@@blw&(@)ﬁﬁéqrmyqngetheay'tmalqi ﬁa@@l&ove wher eby
each said ring as a group or as part of a group is saturated or partially
o "or 5o ot B DA e o iR B0 5 a
one of the C-aM-ZPR:-KB:Z,55- I-()@Badht%ndmﬂshmebaﬁdwﬂﬁo;ﬁlbna)lly si3tiatd aRflehgr m
Comether el s SRR oS g Sy oo
system such swstédedieystoatiylene, patianaliiy supstmdﬁyalpéwler@ng@ﬁ Rytionalty substltuted
heterocycl yl , o gidhikdHedikPysiaghibaikyions aspllorfly Wbk@itedB4 1 RRe PO aARA) daturated

substi tuted,
heterocyclylene, optionally substituted heterocyclylenealkylene or optionally substituted

heterocyclylenealkyleneheterocyclylene, whereby each said ring as a group or as part of a

20  group is saturated or partially saturated, such as saturated, ring system; each R;
independently has a meaning as given for R’s and Rs herein, each Z, and Z, are -N=N-, and
k and t are as defined above, suitably tis 1 or 2, preferably 1;

the “optional substituents” being as defined above;

25
or both the C-atom and Z; are substituted as defined in one of (i)-(iii). Suitably the optional
substituents 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 heteroary!.

30 Inone 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 Z;, as depicted in formula (I'), R,-R4 bear or form no aromatic ring
systems, such as aryl and heteroaryl.



10 and R2, if present, is a bond, H or a nonoval ent radical as defined above
other than aryl, e.g. a bond or H such as H, preferably R3 and R4 form
together with said Catom or (iii) Z3-atom (as depicted in fornmula (1'))
fornms toget MWI2005/9385R2, if present, R3 and R4 a group  PCT/EP2004/052271

-R 5([Z,-22-R5-]1kZ,-22-R5-H)t, each R5 and R5 is independently optionally
substituted al kyl ene, 15 optionally substituted al kyl ene interrupted with
one or nore N, O and/or S, optionally substituted cycl oal kyl ene, optionally
substituted cycl oal kyl eneal kyl ene, optionﬁzly substituted

cycl oal kyl eneal kyl enecycl oal kyl ene, optionally substituted, saturated or
partially saturated heterocyclylene, optionally substituted

het er ocycl yl eneal kyl ene or optionally substituted . )

het er ocycl yl e REPINA e5RYEE 8PeyeyPE PEPY Hader apef dis\oiea dormulge gnd updpr §3is defigingup or
as part gf a s@arawiwwbbﬁu@ﬁbgga@@gb@rmg@ﬁh ig@ie;alaS&ﬂldﬁ@,M_ﬁﬂss@H@rﬂis@Statefd: i
saturated, ri system, .each., L ndependent as api ng as, gi.,ven for

and R5 herei n?ﬁeetﬁ%'ha ,l ,aﬁlﬁe% 33? ear“(-yﬂﬁl\?s,a géﬂﬂyorigsgﬂ%ofgng&gr&gu%@ﬁ?m%sdn above,
suitably t i s“arylattyl”Pinclydedfody sttaight and trivehédgitainoaditals ofuptto 60 earbert athms,ng as
defined abgve; - at St : wped in
one of (i )g(i PﬁeSe@gg{pttgg{) ea rtbﬂ'gatcg)}a? i I@%’%mdesrﬁgﬁeﬁ tl?(sadlrrll'tB séﬁrﬁldd%ﬂg "g%stg ﬁ%*ygbove
defi ned gr oup$lkepyliandzalisyle ke asrrag f anof1epgrpyp. iag “epdionRl subsigentish o @vaPept an
aronmati ¢ ringgrogpléthsdy, théysuitaRy chRif LE V'Y brefedibly up 8/ al é.F.rmtz, ¥pbsubgr oup
of the invention I?Z 4 at tgﬂg C-"atqc]mkgs Jde |hct ed in forgub? ‘%"lrf) beﬁr or
form no ar omafPES ULV LHHEVE AR, allnvl MAY NaYROMFAr 1R AOHP™e qrifesivdiime

subgr oup bot hborais, &dené&daibenoraredp.adnediiple bonddeg.irediead of hratkanyhtlisy! (nkerupteR2- R4
bear or fgfm b Gl _ar ryl. WO
2005/ 030850 L) ERIER AEE S havE {hE Mimerd el 5iotin BOE HARKESORY ) vt
any of the gi \fealoglsy'rasiaarowner agige of anothesgraed is atdigtedsas partialyealuraiedsmersri t uent
or a subgroupbi-,%pgd?ydyaic&smwe G#3-60prbRKBly o1 2 E&DON ABMY Rtatihy SHfsted The
term"al kyl", ™al kenyl" and ™al Eénr& 35, 2 grouﬁ%o?tpé as EPart Pf. anot her group
(such as in MAPSAYCICKP SjCh FRPIGIROEE oAy YR ObPEICR¥ L RAPRCE adi cal s
of up to 50 ceyclbexyhbosatyrated picgdlieriad)lsychys 4 ‘moRéryclat dxdefiaédatove hicke rfitsedn

enbodi nen a i i " (VA r N yl" are
as part obgangﬁhaer%gr%{ggg!@yg@yo&? it((g)ﬁgﬁg %t%gte:q lYIVletPI'P ?Jéj‘n%@fmmey?g{t?}@%h& roup or
as R8, they sbartiallbgtutatedtalictoaligsl’ is@sdefingd abevedwispturgied eycipalky! exceptthatit 1 or 2,

carbon contains e.g. one to two double or, resp., triple bond(s) in the ring structure thereof, whereby

in case of a bicycle also systems wherein a saturated monocycle is fused with an aromatic
ring moiety, e.g. benzo moiety, are covered. “Aryl” is phenyl or naphthyl, preferably phenyl.

20  “Heterocyclyl” as used alone or as part of “heterocyclyl(O)s(alkyl),” has 5 to 16 ring atoms
with one to four heteroatoms selected from N, O and/or S and the remainder of the ring
atoms being carbon atoms and can be mono-, bi-, or polycyclic, e.g. 5-6 membered
monocyclic ring. Said heterocyclyl covers saturated or partially saturated heterocyclyls and
aromatic heterocyclyls, i.e. heteroaryls.

25
The term “alkylene” as a group or as part of another group comprises 1-20 carbon atoms, for
example 1-8 carbon atoms, especially 1-4 cabon atoms, for instance methylene or ethylene.
For 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

30 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.



atons. Furthernore, "Alkenyl" and "al kynyl" may have one or nore double or,
resp., triple bonds, e.g. one double or, resp., one triple bond, e.g.

radi cal of 1-alkenyl. "A kyl interrupted 10 with a hetero atont may have a
one or norewauiosewBsz 1-5, such as 1, hetero atom "Q/CP@E/IER%WO%%“a group
or as part of another group is saturat ed or partially saturated nono-, bi-

or polycyclic carbocycle of 3-16, preferably of 5-12 carbon atons, suitably
saturated nonocyclic ring, such as cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl, for instance cyclohexyl, or gturated bicyclic ring, such as a
"nmonocycl e" as defined above which is fused 15 with a saturated ring noiety
of 5to 8 ring atons, e.g. with cyclohexyl noiety. Alternatively, partially
saturated "cycloal kyl" is as defined above for saturated cycl oal kyl except
that it contains e.g. one to two double or, resp., triple bond(s) in the

ring structurgnd ek @ua,fl mayeerh Sike within tﬁ@lﬁﬁts@fth@ghbﬁﬁ@hlﬁér@f @@b&vaérﬁmor\/\her ein a

saturated nonoc e fused w n

noi ety, are c® \%PLe tﬁ%«'{;hy? p(%oyt.)ﬁgwg;py %ﬁﬁ?'ﬁ%" g%‘r{g‘f‘ 3?%‘81‘?7' %ﬁ@ﬁ@&y' %0

" He?L gr ocycl yl perdyd, isopedtylal-orethypentyis 1, paimetipfbutyh ethexdclrmbinyic@ys halekyl, 2+ " has 5
to ri ngg at ; jor
and the renal ﬁgﬁrlh%&lhhpggté&"{em ggﬁ%y@bg%ﬁwﬁtﬁn%‘\lz e@“ﬁ%

bi -, or pol yci.dBrtametaylgexyk] G%r?e ietsamettylpenth de gt deeylrundecyl, amnethyiendeexb ey c | yI
covers saturag@de@r partially saturated heterocyclyls and aromatic
heterocyclyls, i.e. heteroaryls. 25 The term "al kyl ene" as a group or as

part of anot her group conprises 1-20 carbon atons, for exanple 1-8 carbon
atons, especi mlthe/cdhtekt ofdhhe dnscndmlommtthé presént Bivemior, tinseibhyblkylenmonmnbgd\mmm For

i nstance, 16 hethg(ﬁFnH% %ﬁtné(%!/ Ppgﬂ?:g{b%ﬁ ﬁﬁﬁxs&Pgég{gIPQQﬁtﬁﬁ@qe a"nﬁtlye b%'r% e& §nd

phenyl ene or "nap eny ene” as a group
or as part of uehnaich 'S@m@fap ¢ﬂ3)’|%t9 EFQP\G?-@E kulylene, pentwiens) hw@a@ (heatylege.nono- ,

bi -, or pol ycb!éi*léﬁé ﬁ@ffytéasydébﬁer@ ua’ceéﬁendoa&i‘eeyuam mdeéyue"aelaad tebBH&9RnEL ONB,
sui tably saturated nonocyclic ring, such as cycl opentyl ene, cycl ohexyl ene,

cycl oheptyl ene or cyclooctylene for instance cycl ohexyl ene, or saturated
bicyclic ri ngThesuenhalkmrﬂa "comipie)eithin'the Bmitkadf theeyilea ldomBenidf carbon stofmiderd Wit h a

sat ur at ed ' iety.
WD 2005 035 pesie oSl g bt ddd e ahdE andud fi“%““%*‘%s%@%é‘*x? Ml L
limts of t hep@tm hexmtoes hertylogyr eriyloxyt ramgloxyf decyloxy, undecyloxy, dodecyloxy,

tridecyloxy, tetradecyloxy, pentadecyloxy, hexadecyloxy, heptadecyloxy and octadecyloxy.

Examples of alkenyl! are vinyl, allyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl,
20  decenyl, undecenyl and dodecenyl.

A term such as cycloalkylenealkylenecycloalkylene means that this group contains the given

groups, in this case cycloalkylene, alkylene and cyyloalkalene connected in the order given

in the term. The meaning of other groups containing more than one given group is analogous
25 to the example given above.

For example, the compound of formula (1) or (') 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-.
30 3. ahydrazone, 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 (I) or (I') that is not a triazene.



exanpl e nethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tent-butyl, 2-ethylbutyl, n- pentyl, isopentyl, 1-nethylpentyl,

1, 3-di met hyl butyl, n-hexyl, 1-methyl hexyl, n-heptyl, 2 5 nethyl heptyl,
1,1, 3, 3-t et mWOmwbIAB085At yl , 1-met hyl heptyl, 3-met hyl hept yl| PCHERP4452271
2-ethyl hexyl, 1,1,3-trinmethylhexyl, 1,1,3,3-tetranethyl pentyl, nonyl,
decyl, undecyl, 1-nethylundecyl or dodecyl. In the context of the
description of the present invention, the termal kyl ene conprises within 10
the limts of the given nunber of carbon ons, for exanple nethylene and
t he branched and wunbranched isonmers of éthyl ene, propyl ene, butyl ene,
pentyl ene, hexyl ene, heptylene, octylene, nonyl ene, decyl ene, undecyl ene,
dodecyl ene, tridecylene and tetradecyl ene. The term al koxy may conprise
within the limts of the given nunber of carbon atons, for 15 exanple

gﬁ‘t hoxy and eﬁclh@xam@ﬁ,dhé dlﬂﬁnﬁaﬁﬁdﬁﬁfmlu&r(d okmiis aardml gzeng @ml‘HOISis aétdaaromla@wm

ut oxy, pent : xyl oxy, heptyl gx oct X onyl ox ecvyl ox
undecyl oxy, d%%%%i %?(‘i?/t: dn ?%%&éﬁ@?%éﬁ?"%é@{'ﬁé%%@¥ (yﬁ?}?q” %Pﬁ 3%%85/?"0%@ of N
hexadecyl oxy, atpt;adecyl oxy and octadecyl oxy. Exanpl es of al kenyl are
vinyl, allyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, 20
decenyl, undecenyl and dodecenyl. A term such as

cycl oal kyl enekritystansedy e 6amRraund gEforradm ) ar i the defigitionsaup seerrddTavsthe geougi ven
groups, in thigse@dgrcycl oal kyl ene, al kyl ene and cyyl oal kal ene connected in
the order given in the term The neaning of other groups containing nore

t han one given group is analogous 25 to the exanple given above. For
exanpl e, the AcapoRnd imfepératentyl amd @bdh Ry is (nHepgendently B. manovalend raxtinapsalevtbd | . e. a

conpound gont gl L ngodng %H&t'{&; d W})t% |R:Nm§ et gl @éﬁg 84 Wik ond orfnaré
conpound c@ntalnlh ang&oup'o?1%¥&ﬁu an? g\ kg ?ﬁ? . aﬁg h@azone, I.e. a
conpound cont &i MipgforS gled Ry aptioraliy sistiutsdeyqloriiy!, opfionalliy substikéed qyclaalkyalkyl,
conpound cont gitidhalg sabshfudan?; optiialipsdstltedNaiafks!, optonal@ stibdtigne, i.e. a
conmpound cont aj ni n ? grpug of formula -g@&ngk._ C? |nt§&%§%§”ﬁla fﬂ< ound
of Formul a (19 ki Setiaglysuosyitesandon el obtiEshy syaiisbagalky oy ey,
PCT/ EP2004/ 05&&idaally kGbdfitutedentie@nyl) eptioddiy substipied atterfoxiy@tkgiil aptiohallysubstituted 1 s
not a triagzen ' : Lg ﬂika - it ideo | por an
v e hedEorBnRIChob 08 A% b8 Rl oFof Lo e lon 0/ S5ERD

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; and each s and n is

independently O or 1;

20

B. at one or both of the C-atom and Z3, as given in the above formula (I'), R; and R, form

together with said C-atom or, respectively, Z;, 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

25 selected from N, O and/or S; and R; is a monovalent radical as defined for R; and R4 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 R4 between said C-atom or, respectively, Z;, and a

ring atom adjacent thereto with the proviso that when one;

30 C. Zsforms together with Ry, if present, R3 and Ry, which are attached thereto, a group —
R’s([Z1-Z2-Re-lxZ1-Z>-Rs-H), wherein each R’s and Rsis 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



as Z1-7Z3. 5 For instance, in the conmpound of fornmula (1) or (lI') the
definitions are selected fromthe group consisting of: A each R3is

i ndependently and each R4 is independently a nonoval ent radical selected 10
fromH, optVhe$98082bstituted al kyl, optionally substit BEEEPHPHYR271
interrupted with one or nore 0, N and/or S aton(s), optionally substituted
cycl oal kyl, optionally substituted cycl oal kyl al kyl, optionally substituted
aryl, optionally substituted arylal kyl, optionally substituted

al koxy(al kyl), optionally substituted arylﬁxy(alkyl),, optionally
substituted aryl al kyl oxy(al kyl), optioné? y substituted al kenyl, optionally
substituted al kenyl oxy(al kyl),,, optionally substituted 15 al kynyl,
optionally substituted al kynyl oxy(al kyl)., optionally substituted

het er ocydyl (Oj‘{bﬁt'tkfyﬁﬁW‘enﬁP'Kﬂe’@n@tP@'Wé\iF?St'H@E’@%e"&?M"%'%t rjoralependent | y
fromN, O ands&btit&e&h%@bfélﬁédéybaﬁom sibsfiutd h¥tetatlydylbnealkylehbisidptishaly i s H, or

ahi oh’ i opt ) Sibatiipe BRyePiebyqhoneistiiats, ash §6 ibrerdSily iR d g
i ndependent | yafgiean fir, R's @@ 3. abave, @nandif, aleciabh ofefdnder@yas defireddb&B, tis$-3gi ven
in the aboye I ' | j ) ,
respecti ve?y, L%W&ﬁ%s%éls% tl}a}%}?@%&%‘i ‘%’%@ﬂgfd&?%}%@ﬁd %%Wg?fm f%m%aﬁ([j)é’c{?}(l? ilrﬁt ed,
saturat ed, pavithiaP0GtodQ0f glmeearkigOdRBiti c, nmono- or pol ycydic ring system
of 5 to 20 cgypon and, optionally, hetero ring atons, whereby the optional
Fadi cal a6 doP ey v Rerlreart Dot e wiie] P flache ST B ERIEEAL MBS at om
and Z1 or, regpegiRsvielfyrm RELRERN-ZRAujdwrigh denotes@ resurdng dhactdral umittdie ri ng

system f or,ped : ' - ' nd a
" na” at omida; AUt viken R < rRE R dulie . BBcRiyehd SRERdfene o SitergT
together with R2,(if present, R3 and R4, which are attached thereto, a group
- R 5([Z1-Z2-B6s [KEH: 5:¢d) t, wherein each R5 and R5 is independently
optionally substituted dﬁkylene, optionally substituted al kyl ene
interrupted with one or nore N, O and/or S, optionally substituted
cycl oal kyl, optionally substituted cycl oal kyl eneal kyl ene, optionally
substituted cyclpal kyl.eneal kyl enecycl oal kyl ene, optionally substituted
aryl ene, optionﬂgbv &g 2005/ 030852 PCT/ EP2004/ 052271

PN

o O0—; R'is H or alkyl and x is 2-500, e.g. 2-200;

15 and the remainder of the substituents are as defined above.

For example, substituents at the group -Z4-Z,- in compounds of formula (1) or (I') are:
a1) both as defined under A.
a2) one as defined under A and one as defined under B.
20 a3) one as defined under A and one as defined under C.
a4) one as defined under A and one as defined under D.
ab5) 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.
25
For instance, the compound of formula (I') or (1) is as defined under:
+ 1andal).
¢ 1anda2).
e 1anda3).



-20 substituted aryl eneal kyl ene, optionally substituted

aryl eneal kyl enearyl ene, optionally substituted heterocyclylene, optionally
substituted heterocycl yl eneal kyl ene or optionally substituted

het er ocycl yMn&@s3pB8nehet er ocycl yl ene, each Re i ndepend&aTERMHES 2 1Ineani ng
as given for R5 and RS above, Z, and Z2 are each independently as defined
above, t is 1-3 5 and k is chosen so that the nol ecul ar wei ght of the

resul ting conpound of fornula (1') or (I) is wthin 200 to 10000 g/nol,

e.g. kis 0-500; and D. Z3 together with RQ if present, R3 and R4, which
are attached thereto, represent a linking 1group R8- to form
R2R3RAC- Z1- 72- R5- [ U], which denotes a recurring structural unit of a 10

pol ymer, wherein R8 is a linking bond or alkylene, cycloalkylene,

het erocycl yl erte bandedyl ene; Uis ~CHZ i R+ ; or -~c2 ¢~ 0 xX0- ; R is Hor
alkyl and x ig 2 gﬁgg)e g. 2-200; 15 and the remai nder of the substituents
are as defined above. "For exanple, substituents at the group -Z,-22- in
conpounds of forhenda®)l) or (1') are: al) both as defined under A a2) one
as defined underq 4, one as defined under B. 20 a3) one as defined under
A and one as defined dnder C. a4) one as defined under A and one as defi ned
under D. &5) *bot andad).#spesat 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. 25

o TSP B B Sl BomSeinBbe 5l G221 1

2 and a1).
e 2anda?2).
10 ¢ 2anda3).
* 2and a4).
¢ 2and ab).
* 2andab).
* 2anda7).

15 o 2and aB), especially.

Of interest are compounds of formula (I') or (I} that are as defined under:
e 3andal).
e 3anda2).
20 e+ 3anda3).
* 3anda4).
e 3andabd).
» 3and ab).
e 3anda7).
25 « 3andab), especially.

Of technical interest are compounds of formula (') or (I) that are as defined under:
e 4andail).
30 ¢ 4anda2?)
e 4anda3).
e 4anda4)
* 4andab).



1 and a4). 1 and a5). 1 and ab6). 1 and a7). 5 1 and a6), especially.
For exanple, the conmpound of formula (1') or (1) is as defined under:
2andal). 2 and a2). 10 2 and a3). 2 and a4). 2 and ag%ﬁ.y 2 and a6).
2 and a7). WO 2005/8p852a6), especially. O interest are coRpBERILGE2 or mul a
(1) or (1) that are as defined under: 3andal). 3 and a2). 20 3 and a3).
3 and a4). 3 and ab). 3 and ab). 3 and a7). 25 3 and a6), especially.
O technical interest are conmpounds of fornmula (1') or (lI) that are as

defi ned under: 4andal ). 30 4 and a2). 224 and a3). 4 and a4). 4 and
ab5). WD 2005/ 030852 PCT/ EP2004/ 052271 TeeT

* 4 and ab).
* 4anda7).
* 4 and a6), especially.

For instance, the compound of formula (I') or (1) is as defined under:
e 5andal).
* 5Sanda2).
e 5anda3).
10 e 5anda4).
¢ 5andab).
* 5and a6).
* 5anda7).
* 5 and ab), especially.
15
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
20 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 composition, comprising
25 (a)a polymeric substrate and
(b) at least one compound of formula (I'), (1) or (i)y/(lla)/(lIb)/(lic).

For instance, a FR composition comprises
(a) a polymeric substrate and
30 (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 (I) and



-22- 4 and a6). 4 and a7). 4 and a6), especially. 5 For instance, the
conpound of forrmula (1') or (I) is as defined under: 5 and al). 5 and
az2). 5 and a3). 10 5 and a4). 5 and ab). 5 and aG%. 5 and a7). 5
and a6), espEr085939852 15 In FR use the conpound of the i RYEEPIGHIRHA be
added to the polyneric substrate alone or as a mxture of one or nore
conpounds (I'). The anount is chosen in a manner known in the art so that
an industrially acceptable flane retarding property is provided to the
polymeric substrate. Naturally the am)un% vari es depending i.e. on the used
pol ymeric substrate and 20 use of applica Pon of the obtained flane retarded
pol yneric substrate and can be determned by a skilled person. As an

exanpl e, anmounts from 0. 1-20 wei ght -% based on the polyneric substrate
(a), preferablca byrtherfigmgretardadio, “exanpl e 0.1-5 wi-% The present invention
further provides a FR conposition, conprising 25 (a) a polyneric substrate
and (b) at least one c ound . rmula (1), (1) or

(rn)y/s(nl a)/(llfod)lqs%nF%)achgg}pgflﬁéq%ﬁ’bo %% FR conposition conprises (a) a

pol ymeri ¢ sub@) a polpmericuBdraiedndat | east one conpound of formula (1). For
exanpl e, a5 FRy¢ATRRBbAd @mps@afforfsia (§@) @ pol yneric substrate,

with the proviso that the composition does not contain any other FR compound.

For example, a flame retardant composition as described above comprises
(c) a further flame retardant.

10
Of interest is a further flame retardant (c) that is a halogenated flame retardant, a
phosphorus compound, metal hydroxide, metal hydrate, metal oxides, a melamine based
flame retardant, N-hydrocarbyloxy substituted (NOR) hindered amine FR, an aluminium
compound, an antimony compound or a boron compound or mixtures thereof.

15

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.

20  For example, FR compositions comprise
(a) a polymeric substrate and
(b) a compound of formula (1’)
with the proviso that the FR compositions do not contain any halogenated FR compounds.

25 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 (I’),

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

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



(b) at |east one conmpound of formula (1) and WD 2005/ 030852

PCT/ EP2004/ 052271 -23- (c) a further flame retardant. For instance, a FR
conposition conprises (a) a polymeric substrate and 5 (b) at |east one
conpound of WQAUIABLI) with the proviso that the conposPETERRIGBEI2ZThot
contain any other FR conpound. For exanple, a flanme retardant conposition
as descri bed above conprises (c) a further flane retardant. 10 O interest
is a further flane retardant (c) that is a hal ogenated flanme retardant, a
phosphor us conpound, netal hydroxi de, Z hydrate, netal oxides, a

mel am ne based flane retardant, N hydrocC f’byl oxy substituted (NOR) hindered
am ne FR an alum nium conpound, an antinmony conmpound or a boron conpound
or mxtures thereof. 15 O utnost interest is_a further flanme retardant (c)
that is a hal Witthapeuise thahise cempasiian doesot eaniinamyather EB/ABRRHIY. 2 nel ami ne
based flanme retardant, N hydrocarbyl oxy substl tuted (NOR) hindered am ne FR
or an anti non composi tions conprise (a) a

conpoun 20 For exa
pol yneric subg(frr’?&%c%fﬁgla@'ﬁ)retﬁrd@gﬁﬁmﬂ IOBFOTBrI‘sﬁ'El a (1') with the proviso that
the FR conpos(a) apoigmelis substrabmynt ai n any hal ogenated FR conpounds. 25 The

present i nfyen{? Qpa%é’ﬂ“p?g’%f%ﬁ"”@éu g&ns retardant conposition conprising (a)
n

a polyneric substrate of formula (1') and (d) a further
flanme ret ardaﬁﬂaméfrﬂaﬂﬁdﬁta'tdﬁ@ conpound of formula (1'), with the proviso

that the furtp@fing ba;mgo EH%E @«ad@@éomp%u@d Mrnﬁ:f&%f"} .@staaé aoempéatirds Hajrer thes ar dant
30 conpound. !I: éb and e polymerlc substré?tgpa? is no annaromg{p ic alkenyl polymer or copolymer.

10 Of interest is a flame retardant composition comprising
(a) a polymeric substrats,
(b) an azine compound of formula (I') and
(c) a further flame retardant.

15  For example, the further flame retardant (d) is a further flame retardant (c) which does not

contain halogen.

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.

20
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-%.

25  Oftechnical 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
30 halogenated benzenes, biphenyls, phenols, ethers or esters thereof, bisphenals,
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



(a) a polyneric substrate and (b) at |east one conpound of fornula (1') WD
2005/ 030852 PCT/ EP2004/ 052271 -24 with the proviso that the conposition
does not contain any other FR conpound. For instance, a flane retardant
conposition conprises (a) a polyneric substrate, 5 (b) an azo conmpound of
formula (1) and (c) a further flame retardant with the proviso that the azo
conpound of fornmula (1') is stable at tenperatures higher than 1800 and the
pol ymeric substrate (a) is not an aromatic al kenyl polyner or copolyner. 10
O interest is a flanme retardant conposition conprising (a) a polyneric
substrate, (b) an azine conpound of formula (1') and (c) a further flame
retardant. 15 For exanple, the further flame retardant (d) is a further
flame retardant (c) which does not contain halogen. O interest are further
flame retardants (c) that do not contain hal ogen. For instance, the further
flame retardants (c) is not a phosphate based flame retardant. 20 For

i nstance, the further flane retardant (c) or (d) is added to the conposition
in amounts from 0. 1-30 wei ght -% based on the polyneric substrate (a),
preferably 1-15 w-% for exanple 1-10wm-% 25 O technical interest is a
wei ght ratio of instant conpounds to further flane retardants (c) or (d) of
1: 100 to 10:1, for exanple 1:20 to 5:1, for instance 1:10 to 2:1. The

hal ogenat ed fl ane retardants useful as conmponent (c) in conpositions of
present invention may be sel ected from organic aromatic hal ogenat ed
conpounds such as 30 hal ogenat ed benzenes, biphenyls, phenols, ethers or
esters thereof, bisphenols, diphenyloxides, aromatic carboxylic acids or

pol yaci ds, anhydri des, am des or imdes thereof; organic cycloaliphatic or
pol ycycl oal i phati ¢ hal ogenat ed conpounds; and organic aliphatic



hal ogenat ed conpounds such as hal ogenated paraffins, oligo- or polyners,

al kyl phosphates or al kylisocyanurates. These conponents are |argely known
in the art, see e.g. US patents WD 2005/030852 PCT/ EP2004/ 052271 -25 Nos.
4,579, 906 (#&QpooweHss23, |ines 30-41), 5,393,812; see al sBCPEBMI4/5327Addi ti ves
Handbook, Ed. by H Zweifel, 5"' Ed., Hanser Publ., Minich 2001, pp.
681-698. The hal ogenated fl ane retardant may be, for exanple, a chlorinated
or bromnated 5 conpound, e.g. selected fromthe foll ow ng conpounds:
tetraphenyl resorcinol diphosphite (FYROFLEX(r) RDP, Akzo Nobel),

chl oroal kyl phosphate esters (ANTI BLAZE(r'?iB— 100, Al bright & Wl son;
FYROL(r) FR-2, Akzo Nobel), polybrom nated di phenyl oxide (DE-60F, G eat
Lakes Corp.), 10 decabrom)di£henyl oxi de EDBDPO, SAYTEX(r) 102E),

tris[ 3- br onp- 802457388 Er9p PRt h{inesPcAd ) 15]398.842 sPRleo Plrgtics Agdityes Hamgbaokr p. ) |
bi s(2, 3-di br oeav.@wpzdve@t,taeIEb.,eréngéirs@m.emhicmdo?ﬁ%ﬁbm-bg@m nated epoxy resin,
et hyl ene-bi s(tetrabronopht hal i m de) (SAYTEX(r) BT-93), 15

bi s( hexachl orocycl opent adi eno) cycooct ane (DECLORANE PLUS(r)), chlorinated
paraffins, 1, helfiakigbndtéd tameprnanihay e foe exdhibs @)chlotirdteddrboomindted phenol A

SAYTEX \ . .
e (di by 15 ol g@gﬁ%ﬁ%ﬁﬁ%ﬁwﬁ%@?ﬁ BN-451), 20
bi s- (hexachl oedeprenyd rsarcingl Ephepphite (FGATLENS RIFEAKERMOIE)P us(r) ),
tris-(2, 3-d i §ipsmer fR¥bHatd SA&Y PNIBLAZE®2BMO0EAS M & WiRbS, HYROLFPRIL ARty | M

ide 1,2,5,6,9, 10- hexabrono-cycl o-dodecan, ethane -1, 2-bi s(pentabronop
henyl ), 25 t NeteBr onobi sphenol A-bis-(allyl ether), dibronocycl ohexane,

polybrominated diphenyl oxide (DE-60F, Great Lakes Corp.),

10  decabromodiphenyl oxide (DBDPO; SAYTEX® 102E),
tris[3-bromo-2,2-bis(bromomethyl)propyl] phosphate (PB 370%, FMC Corp.),
bis(2,3-dibromopropyl! ether) of bisphenol A (PE68),
brominated epoxy resin,
ethylene-bis(tetrabromophthalimide) (SAYTEX® BT-93),

15  bis(hexachlorocyclopentadieno)cyclooctane (DECLORANE PLUS®),
chlorinated paraffins,
1,2-bis{tribromophenoxy)ethane (FF680),
tetrabromo-bisphenol A (SAYTEX® RB100 or SAYTEX CP-2000),
ethylene bis-(dibromo-norbornanedicarboximide) (SAYTEX® BN-451),

20  bis-(hexachlorocyclopentadieno) 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),

25 tetrabromobisphenol A-bis-(allyl ether),
dibromocyclohexane,
tribromophenol-cyanurate (Dead Sea® FR-245),
tris(2-chloroethyl)phosphate,
tris(2,3-dibromopropyl)phosphate,

30 tris(2,3-dichloropropyl)phosphate,
chlorendic acid,
tetrachlorophthalic acid,
tetrabromophthalic acid,
bis(N,N'-hydroxyethyl)tetrachloro-phenylenediamine,



tri bronophenol -cyanurate (Dead Sea(r) FR-245),
tris(2-chloroethyl)phosphate, tris(2, 3-di bronopropyl)phosphate, 30
tris(2,3-dichloropropyl)phosphate, chlorendic acid, tetrachlorophthalic
acid, tetrd¥¥eEpH8Ralic acid, bis(N N -hydroxyethyl)tBEFEBWP4/052271

or o- phenyl enedia m ne, WO 2005/030852 PCT/ EP2004/ 052271 - 26-
poly-(3-chloroethyltri phosponate-m xture, octa bronodi phenyl et her,
hexachl or ocycl opent adi ene- deri vat e,

et hyl ene- bi s(di br ono- nor bor nanedi car boxi m ge) (Saytexe BN-451), 5

bi s- (hexachl oor cycl opent adi ene) - cycl ooct af . pol ytetrafl uoroethyl ene
(Teflon(r)GC); with or without addition of an antinony synergi st such as
Sb203. 10 Exanpl es of a phosphorus conpound FR are tetraphenyl resorcinol
di phosphi t e (PhREFNIEREthyltrRpspopo-ditwieel ), tri phenyl phosphate, anmoni um

pol yphosphat eodifMebi&tipHettdithérAM ) AP750)  resorcinol di phosphate ogl i oner
(RDP) and 15 et h%/l enedi am ne di phosphate (EDAP), trioctyl phosphate,

tricresyl phospiraehiorocyclepertadignedsiititoxymet hyl ) p- hospho ni umsul fi de,
ﬂi gt hyl - :\IkNI- bétaﬁ&dwﬂaiaoﬁynoatomdroanaa‘baimmwaoI(ﬁdy@aﬁBN}gﬁﬂﬁ, 20 g
ydr oxya e I I osphazene ane retardants. For
{5 BB BK e Pbodl

i nst ance,
polytetrafluoroethylene (Teflon® GC);

with or without addition of an antimony synergist such as Sb,0;.

10  Examples of a phosphorus compound FR are
tetraphenyl resorcinol diphosphite (FYROFLEX® RDP, Akzo Naobel),
triphenyl phosphate,
ammonium polyphosphate (APP or HOSTFLAM® AP750)
resorcinol diphosphate ogliomer (RDP) and
15  ethylenediamine diphosphate (EDAP),
trioctylphosphate,
tricresylphosphate,
tetrakis(hydroxymethyl)phosphoniumsulfide,
diethyl-N,N-bis(2-hydroxy-ethyl)-aminomethylphosphonate,
20  hydroxyalkylesters of phosphoric acid,
phosphazene flame retardants.

For instance, the metal hydroxide is
magnesium hydroxide.

25
The metal oxide may be
zinc oxide,
molybdenum trioxide,
Sb,0;5 or

30 SbyOs.

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

melamine pyrophosphate,



magnesi um hydr oxi de. 25 The netal oxide may be zinc oxide, nolybdenum
trioxide, Sb205 or 30 Sh2033. For instance, the nelam ne based FR is
mel am ne phosphate (MELAPUR(r) MP), nel am ne pyrophosphate, WO 2005/ 030852
PCT/ EP2004/ $p»9(0308527- nel am ne anmoni um pol yphosphat e, PAEERHHE2Hmoni um
pyrophosphate, nelam ne cyanurate (MELAPUR(r) MJ), nelamne borate, 5
nmel am ne pol yphosphate (Ml apur(r) 200) or nelam ne cyanurate (Ml apur(r)
MC50) . For exanpl e, N hydrocarbyl oxy substituted (NOR) hindered amne FRis
the reaction product of
2, 4- bi s[ (1- cycl ohexyl oxy- 2, 2, 6, 6- pi peri di A7 2-yl ) but yl ami no] - 6- chl or 0-s- 10
triazine with N, N -bis(3-am nopropyl) et hyl enedi am ne) [CAS 191680-81-6] or
1- (2- hydr oxy- 2- net hyl pr opoxy) - 4- oct adecanoyl oxy- 2, 2, 6, 6-t et r anet hyl pi peri din
e. For exanpMelamig agimemum RAMPEBIAIBENd FR is alunina trihydrate or 15
al um ni um sal inelafindiagimdnluph®espnosphateaci d (DEPAL(r)). Exanples of an
anti nony COrrpr?\lélgr%inb%y%%rzaqg(w?él%m%ﬂé), 20 A boron conpound is for exanple
melamine borate,
5  melamine polyphosphate (Melapur® 200) or

melamine cyanurate (Melapur® MC50).

For example, N-hydrocarbyloxy 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-
10 triazine with N,N'-bis(3-aminopropyl)ethylenediamine) [CAS 191680-81-6] or

1-(2-hydroxy-2-methylpropoxy)-4-octadecanoyloxy-2,2,6,6-tetramethylipiperidine.

For example, an aluminium compound FR is
alumina trihydrate or
15  aluminium salt of diethylphosphonic acid (DEPAL®).

Examples of an antimony compound is
Sb,0s and
Sb,0;.
20
A boron compound is for example
zinc borate.

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

silica,

silicone,

calcium silicate or

magnesium silicate,
30  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



zinc borate. O her further FR that may be useful in the conpositions of the
present invention are 25 oligoneric diisopropyl benzene, silica, silicone
calciumsilicate or magnesiumsilicate, 30 calciumsulfate and nesi um
carbonate. MR IHEINERe, the conmpounds of the invention nﬁ?”ﬁ%mﬁggﬂr7s FR
synergists in a mxture wwth one or nore further FR s. Such m xtures are

al so covered by the conposition of the WO 2005/030852 PCT/ EP2004/052271 -2g
invention. It is possible, if desired, to conbine the specific conpounds (1)
or (II'b)/(I'lc) with halogenated FR s, buE preferably any further flame
retardant used in the conposition of t he |nvent|on i s a non-hal ogenated FR
Exanpl es of the usable further FR s include NOR- hindered anlnes (see

W99/ 00450 I I dr at
magnesi um hydPUSEIRIL 1§ reaec b aog JERathite he Spects Bamapr s i ek 't =
syner gi sti c nhaldgenated FiR'sbut txefemdrp,eanymarttpoﬂamse(arda)wt wmed o thé cdrapdshien offRe s

ot her than Cﬂ&@%ﬂb’rﬁ@% n(ab-né &énafé%%ﬁ 59%9;31 &%ﬁe i Fé?ﬁm@lu&]‘égéh@' ly |ower

anounts of a co 0 ac leve an effective effect. 10

The i nst ant .mmq aswn¢a1s@m\él£>9§/89459i) rtmirjurg ang PereRICaMPOUNdSTBUGhas UM ifigm a
pol yneric §ubsﬁwoeét@ m esiuRgdriid, ﬁmm&maﬁt@ﬁs E@ré’ﬂgbhﬁda(ble)%rﬂfhlt@ conpound of

formula (I Ibl)f gﬁ or a mxture rs)0|erEI’IC
substrat e. PYRE %Ef“"it‘gesaw'%f‘?ﬁ@%@"fpp%“r)é’f ‘é(F"(‘ﬂ”HEjerzftﬁﬁ)?thé % substrate
(a), wherein ampoeadsst(l )G!%Qles&ﬁe@@himelamhs@ﬂ theor matirally (dwer iasoasts eth tanpobed
pol ymeric sub@ tgectegto E%Q/ aﬁgﬁ&tﬂl’? ﬁﬂ hod of flane retarding a

ra

pol yneric sub one conpound of fornula (I) and
at | east one further flame retardant (c) is added to the polyneric

subst rat e4g 207he instant invention further pertains to a method of flame retarding a polymeric substrate
(a), wherein a compound of formula (I) or a compound of formula (lIb) or (lic) or a mixture
thereof is added to the polymeric substrate.

Of interest is a method of flame retarding a polymeric substrate (a), wherein at least one
15  compound of formula (1) is added to the polymeric substrate.

Of importance 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 (c) is added to the polymeric
substrate.

20
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.

25 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.

30  Oftechnical interest is a method of flame retarding a polymeric substrate (a), wherein at least
one compound of formula (I') and at least one further lame retardant (d) is added to the
polymeric substrate
with the proviso that the polymeric substrate does not contain one or more halogenated
flame retardants.



O general interest is a nethod of flane retarding a polyneric substrate
(a), wherein at |east one conpound of formula (1) is added to the polyneric
substrate with the proviso that the polyneric substrate (a) does not contain
any ot her fveoreoop/ezoaizdants. 25 OF interest is a nmethod e€TEPmwoREtiardi ng a
pol ymeric substrate (a), wherein at |east one conpound of fornmula (1') is
added to the polyneric substrate with the proviso that the polyneric
substrate does not contain one or nore halogenated flame retardants. 30 O
technical interest is a nethod of flane retarding a polyneric substrate (a),
wherein at |east one conpound of fornula2ft') and at |east one further
flame retardant (d) is added to the polyneric substrate with the proviso
that the polyneric substrate does not contain one or nore hal ogenated flane
retardants. WO 2005/ 030852 PCT/ EP2004/ 052271 29 O inportance is a mnethod

of flame ret abﬂiHBgrtéth@ & EhbEorRE tétatifg s%ngm\e#w@%a a)) Weddin SNEast GRITPOUNd

of formula (1") I's added to the polyneriC substrate with'the proviso that

t he pol yneri CC%WS'W%&@"PB’)('HB@@JJGH&‘“EBPJV’B?’WS&H?’E& her flame retardants. 5
For exanpl e, wittytht prvidbthaChEPolyRericEYsthee (dF@sbsast conidirtdy otrek Adblarttardamts. a
polyneric _substrate (a). An enbodinment of this invention is the use of a
conpound o} formula (I') as a flame retardant 10 for a polyneric substrate
(a). O interEgtexample ey irs@nbdonmosmhpauetused a$ e flamé eetdrtiant &g agpofyharie
retardant in &E)g{?étg?éion with at |east one further flame retardant (c) for
a polyneric substra g (a). 15 O technical interest is the use of at |east
one conpound of formula (1) as a flanme retardant for a polyneric substrate

(a) with the Rhevb&AmbMaE thisheRRINYSBE USe @‘lé%ﬁ'?&%rﬁl_dfﬁ}mdl@??a@@ﬂgrﬁ@ﬁa’iﬁdhtaan
0 IS Tnvention I s e use O

ot her fIarr& retardants. ub'At‘pagtP r enbodi nment

a corpound’ of °f3|p%'¥l'l”ﬁ”c(ﬁ §78%%% flame 20 retardant for a polymeric substrate
(a) with the proviso that the polyneric substrate does not contain one or
more hal Ogenabf‘\qterest is the use of a compound of formula () as a flame retardant in combination with at

least one further flame retardant (c) for a polymeric substrate (a).

15  Oftechnical interest is the use of at least one compound of formula (1) as a flame retardant
for a polymeric substrate (a)
with the proviso that the polymeric substrate (a) does not contain any other flame retardants.

Another embodiment of this invention is the use of a compound of formula (I') as a flame
20  retardant for a polymeric substrate (a)

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

25  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
30 a polymeric substrate (a)
with the proviso that the polymeric substrate (a) does not contain any other flame retardants.



flame retardants. O technical interest is the use of a conpound of fornula
(") as a flane retardant in 25 conbination with at |east one further flane
retardant (d) for a polyneric substrate (a) wth the proviso that the

pol ynmeri c siH3:0FPB8Roes not contain one or nore hal ogenBEEEP20P4/EHIR1
retardants. O general interest is the use of at |east one conpound of
formula (1') as a flanme retardant for 30 a polyneric substrate (a) with the
provi so that the polyneric substrate (a) does not contain any other flane
retardants. WO 2005/ 030852 PCT/ EP2004/ 052@51 -30 The instant hydrazine
conpounds are for exanple such as describ&d by E. Mieller in Houben-Wyl,
Met hoden der Organi schen Chem e, 4. Auflage, Band 10/2, S. 5-70, Georg

Thieme Verlag Stuttgart 1967. 5 Exanpl es of hydrazi ne conpounds that can be
used in the pFhesBstantiydrazing eamprRdsAE MPXGWWSE?ﬁ@escﬂl?‘?ﬁ’é’(ytﬁ/fv'”ﬁ%ﬂl“h2| ne,

trimethyl hydHé\ﬂieﬁQVeyNMétrdeaieaéndrgMﬁ@mm:e M, Aufiage,rBinbiviD/2, SyslT;iGensy, et hyl
hydr azi ne, d| e&ﬁ%a@c%}%/tg épé;e N, N diethyl hydrazine, N, N di dodecyl

hydr azi ne, e’B? gﬁa zine, N, N dicetyl hydrazine, N,N di cetyl
hydr azi ne, hexyl hydrazi ne, octyl hydrazine, N, N di hexyl hydrazine,

dioctyl hyg raé&éﬁgyleslcafﬁgogaﬁﬁga&npwndame@ t?;beudsrBHtﬁé Béé%?r?ﬁ%ﬂﬁh%ﬁe raat@a' | y'

hydrazi ne, razine, trib azl ne
trioctyl hydrBygrazine, dimethaidivaisyine. ijrogtay YféaZ'fteeNrf‘b@J@ﬁQMI hYHSﬁélﬂaﬂ Ned'me'ihyl
(2- hydroxypr Ogﬂt&mehé‘tﬂ\ljl?@draﬁne I Bied IQWHBEIQ@)N N’ chéfm Rydra¥he, Nt dislieeytybut y1 )

S b bl o abzlf‘sézl'(‘:‘(%”{ 'PB%‘}FH%E'PP’%B%'B‘? Sé'g gy tﬁ'q‘yﬂfaﬂnﬁ'ﬁ@ﬂ%ﬂ?hﬁ/%?” \ql Y

1, 1-bi piperid
di hydr ochl or i biydrdzire( ety hedryzines NN tindwythyaeizine, N NrdicefyPhylnezing| eyebohgrityihy dr azi ne,

ai phony 9 r Srer I, R NREAZ b R HE AR R A Brez RO RYHEARS, By
i nst ant azi nehysarnsutigeyldyeragae, @sé@empﬂ@md@yn@tetqabemwamm@ (2+kdronespy!) i n

Houben- Wyl er i
89-122, 20 Gei(})@?él-?_ﬁl rrrg/@{%ﬁrgg;h ﬁ??ﬁb gj% bdslﬁ)clﬁﬁigsz%?\é{\@&%argﬁ%yﬁgérgﬂ ne,

di but yl i den hi¥§fagiend4-diamipapigaridingeh 9'85"8’2%&4%‘W%’Sﬁ?@fﬁﬁzﬁ‘eﬂ NAIAFEYi ne
bi s(1, 5- di met ydrazteadirgtiexhibrics bis@-phghyl-dthpl)Hydctizing, tris2-phehyl-ethyl)hydrazine,
bi s(di pheqé/ | ”F}r@éh&ﬁ'é, We‘a{y%ti@%hium hydrogensulfate, phenyl hydrazine, diphenyl hydrazine and

beta-formyl phenyl hydrazine.

For instance, the instant azine compounds are as described by D. Kolbah and D. Koruncev
in Houben-Weyl, Methoden der Organischen Chemie, 4. Auflage, Band 10/2, S. 89-122,

20 Georg Thieme Verlag Stuttgart 1967 such as diethyliden hydrazine, dibutyliden hydrazine,
dibenzylidenhydrazine, diisopropyliden hydrazine, bis(1,5-dimethyl-cyclohex-1-en-3-
yliden)hydrazine and bis(diphenylmethylen)hydrazine.

For instance, hydrazone compounds that can be used in the present invention are described

25 by E. Enders in Houben-Weyl, Methoden der Organischen Chemie, 4. Auflage, Band 10/2, S.
410-487, Georg Thieme Verlag Stuttgart 1967, especially benzaldehyd phenylhydrazone,
glyoxal-bis-phenylhydrazone, phenylglyoxal-bis-phenylhydrazone, acetophenone-
phenylhydrazone, benzophenone-phenylhydrazone, D-glucose-phenylosazone, (2-hydroxy-
propionaldehyd)-phenylhydrazone, phenylglyoxal-phenylhydrazone, benzophenone-alpha-

30 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



For instance, hydrazone conpounds that can be used in the present invention
are described 25 by E. Enders in Houben-Wyl, Mthoden der O gani schen
Chem e, 4. Auflage, Band 10/2, S. 410-487, Georg Thienme Verlag Stuttgart
1967, especWR295/B8832al dehyd phenyl hydrazone, gl yoxal - BiGUVEREHPSIIHr azone,
phenyl gl yoxal - bi s- phenyl hydrazone, acet ophenone- phenyl hydrazone,
benzophenone- phenyl hydrazone, D- gl ucose-phenyl osazone, (2-hydroxy-

pr opi onal dehyd) - phenyl hydrazone, phenyl gl yoxal - phenyl hydr azone,
benzophenone- al pha 30 acetyl - phenyl hydr az

sal i cyl al dehyd- phenyl hydr azone, (4-isoprogyf benzal dehyd) - phenyl hydrazone
and 1, 4-di oxo-1, 4- diphenylbutane- bi s(phenyl hydrazone). Exanples of
triazenes are descri bed Muel I er i n Houben-Weyl, Methoden der

Or gani schen Cif#kisach ag 1 %dmeér@bf”a?@aﬁd-mew% ‘@"W‘ﬂzﬁ?@“déé%ﬁ"@ewlr%rre Ver | ag
Stuttgart WO ZRbéNedghRatdnd/ EP2004/ 052271 -31 1967 such as
1,3-dinethyl-triazene, 1 -nethyl-3-benzyl-triazene and 1, 3-di net hyl -3- ani

i nocarbo nyl-triazene. For exanple, oxides of diazenes are described by E.
Ender s i n Houfxeexahepglé, oxiies biciikzanatere ddscregduyits Endars Birouben-Wayl, Methbdegeler Band

10/ 3, S. 473- t ; i
Fouben- ey . QRENSHEA Cherdld, RTRnE bath s OA47e. GG THEMH) shiloort
787-790, Geor‘g%ﬂﬁ Mqr&ervelﬂm&gn@{qxt Mgthoden dps Proanispan %nenye 4. Auflage, Band 10/2
N-phenyl - N - bsrmyl7gdl¢é&gmmbm@vmg smt@mhgéveééﬂecidn -nxaeelzyx diimin-N-

TR R o o T e ot et B S PR 85&%&&%‘ R ”%r ¢

pol yol efi ns, such as thernoplastic polyolefins, aromatic polyol efi ns

ol ystyrenes e I -
Bol zsa)échgbrel de@b&' 5’ m(flr Iggﬁ?ﬁra@g aﬁé% éﬁ%s:%{f%'?i% varv }cé)'g 9?&%1%?3 'n&)%éﬁ' ene
t her nopl ast i cqu@!%m,éﬂﬁrﬁs thgsoplsaw@laelbﬁmaqremamolyn cfite, PapeRStiRIIep ST ene,
as well as arﬁ»hpsézra;elyytpﬁhéorﬁ@éso%ny&%dﬁa@wvcgba dlysREdnEN® Sasld p a ersl5
m xtures or gfn % r eof i Nt res are E bstrates ‘é é t hat
re organtc, EPBHACHAREY R SO ETE e B RE RGN oIebr. AL PP e Gk
pol ymeric submgrr itpast, polysiyene adslvell ay atyheipolgmens gadtikpolyolessigratt polgmbrstor atyes,
for instapce %Pﬁ’;FJM'b%ﬁ&%tﬁ?éWt hetic organic polyneric substrates. 20

po su

Exanpl es 0 nmeric rates (a) which can be protected with the instant
conpounds are

Of interest are polymeric substrates (a) that are organic, for instance natural, semi-synthetic
or synthetic organic polymeric substrates, especially synthetic organic polymeric substrates,
for instance thermoplastic synthetic organic polymeric substrates.

20
Examples of polymeric substrates (a) which can be protected with the instant compounds are
the following:

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-
25  lybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as polymers of

cycloolefins, for instance of cyclopentene or norbornene, polyethylene (which optionally can

be crosslinked), for example high density polyethylene (HDPE), high density and high mole-

cular weight polyethylene (HDPE-HMW), high density and ultrahigh molecular weight poly-

ethylene (HDPE-UHMW), medium density polyethylene (MDPE), low density polyethylene
30 (LDPE), linear low density polyethylene (LLDPE), (VLDPE) and (ULDPE).

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



the followng: 1. Polyners of nonool efins and diolefins, for exanple

pol ypropyl ene, polyisobutylene, po- 25 |ybut-1-ene, poly-4-nethyl pent-1-ene,
pol yi soprene or pol ybut adi ene, as well as polynmers of cycloolefins, for

i nst ance of WsyWhHPe2ene or nor bor nene, pol yet hyl ene (whpChEPpPb4/@Gezh] y can
be crosslinked), for exanple high density polyethylene (HDPE), high density
and hi gh nol e- cul ar wei ght pol yethyl ene (HDPE-HWN, high density and

ul trahi gh nol ecul ar wei ght poly- ethyl ene (HDPE- UHMN, nedi um density

pol yethyl ene (MOPE), |ow density pol yethylene 30 (LOPE), Iinear |ow density

pol yet hyl ene (LLDPE), (VLDPE) and (ULDPE)32 Pol yol efins, i.e. the polyners of

nonool efins exenplified in the precedi ng paragraph, prefe- rably
pol yet hyl ene and pol ypropyl ene, can be prepared by different, and especially
by the follow ng, nethods: WO 2005/030852 PCT/ EP2004/ 052271 -32 a) radi cal

pol ynmeri sat i ongf naadeal bylymedatiothgially GaeENigh praskuss arkl 2 eriatdd teripeRtAE)Ur €) .

b) catalytic polynerisation using a catalyst that normally contai ns one or
nore than one 5 metal of groups IVb, Vb, VIb or VIIl of the Periodic Table.
These net al s ublal dajalytia peyerisation usinga datatyst tbatemormajigcontainy pecerirhare then dess,

hal i des, gl cohol atrﬁétalo?%kﬁﬁsﬁ\/b@%"%b%r VII@S@_}F\?%HO@CI‘?}%@ Tlﬁggﬁ{&’élsgusﬁgl r%(/e aryls

that nay be either 1t1- coord exes na
the free formor fanRed resie AHHNP dgwry, Hpippliycadde, '@Hdesaélcpwtéﬁ ageLn e%eem

chloride, titani urqnluhés) afkls AfikeAfs aa&/mrﬂ@mar m§y bk @@fkr %X bid8-codriRged Hhese
catal ysts may be soluble or insoluble in the pol yperisation nedium

The
catal ysts can be TRBHCHPIPES Y bedn ithe e f‘ﬁB’I nedsen Supstaesy E’Ptcﬂ‘é'r on
activators may be aw@ied mbgtekiaml dhiorio® ttigdnived (Y tigorideEdlahinh el siicdbexidsEt ke al Ky

hal i d |

e?elrreﬁts s of t gr oups a#a’gﬁ(sl 'ﬁgf%ér)lra?]%ﬁé ?* 1”3&6@/ ﬁégggy el %(L‘éjn EF%%?JT,S Tﬁ)ff? Ahysts
activators may be gapdiefusedibyihamesivasrin the palytmiarigation he’urﬂe,estaeh'vatoes ey be mgidne 15
gr silyl ether orayigay m%@lkﬁétn?e'téf%%drﬁ)@tn?é@ ARG altfed b IS BRibs R lelal PS.

Standard O Indiana,” Ziegle (DuPont ), netal |l ocene or single
site catal ysts ( SHjpjoxanes, ﬂﬂ'%ﬂ‘ﬁ?a@sb%\g Gt'?ﬁ’ée%‘l’f;gﬁ%’t% %ﬁ@@'ﬁ@wa@ﬁaﬁr*’emd'c f or
exanmpl e m xtures orab;eorm@éawtb@nﬁamet Modifd doavanienMPwitty fuftRe, esfe®| oftidr cgihene

wth pol )ﬁgt hyl ene o(r s(‘?yl eﬁwer rg’r}c)aups I%ﬁés'é%%alys? slt'em Egre%rs],ﬁjally termed Phillips, Standard
Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts
(SSC).

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

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
25 mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylenelisobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethy-
lene/alkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl ace-
30 tate copolymers and their copolymers with carbon monoxide or ethylenefacrylic acid copo-
lymers and their salts (ionomers) 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



m xtures of different types of polyethylene (for exanple LDPE/ HDPE). 3.
Copol ynmers of nonool efins and diolefins with each other or with other vinyl
nononers, for exanpl e ethyl ene/ propyl ene copol yners, linear |ow density
pol yet hyl en&q200RB52and 25 m xtures thereof with | ow deogebyofsshyet hyl ene
(LDPE), propyl ene/but-1-ene copol yners, propyl ene/isobutyl ene copol yners,
et hyl ene/ but - | -ene copol yners, ethyl ene/ hexene copo- |yners,

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

et hyl ene/ octene copol yners, propylenelbéhadiene copol yners,

i sobutyl ene/i soprene copol yners, ethy- €/ al kyl acryl ate copol yners,

et hyl ene/ al kyl nethacryl ate copol yners, ethyl ene/vinyl ace 30 tate

copol ynmers and their_ copolyners wth carbon_ nonoxide_or eth ene/acrég

acid copo- | W=SL%9ff‘ﬂ@'lerac§$F 86id GopRlYREre $EAAS LLARTE/EYA, ‘(-'é? FoFYepd a

et hyl ene wi t hatpg@pydnadif parpﬁtkwenewaam nfoneXidéopalnerti shdeamixidies kdrad @iith atheene  or
et hyl i dene- nor,bor ne res of such copolyners with one another and

with pol ymer BOHBHE: BrrFé‘aquﬁ pilya'ﬁ'a8§/e, for exanpl e

pol ypr opyl eneI et hyl ene- propyl ene copol yners, LDPEI et hyl ene-vi nyl acetate

COPE) St by eng:. doAen a0 desy i et Cos g hufubithened pgfisatige tereel
nating or ra(%ﬂ)mob'ﬁei')‘lhaﬂdyhléth@ﬁ@W%@*ymfﬁﬁﬁﬂdé@r@bpol yners and mxtures

thereof with ot her polyrrers for exarrpl e polyam des. 5 4. Hydrocarbon

resins (for exanp i ncl udin dro enat ed nodi fications thereof
(e.g. tacki f?e?%')(s“éfﬁﬁﬁ ﬁ?' UPRyIyyre EP!M( @M‘é@'eﬁﬁ)d starch. 5. Polystyrene,
pol y( p- net hyI styrene) pol y(a- net hyI styrene) 10 6. Copol yners of styrene or

- met hyl (] ] |
S urensy by SE Bottrhers PERGRaS by Faietlsfred Wil BlebtEst acklb <RHEERs: by gramele
st yr ene/ but astyenebathdigie, sacenelaatyionitdie,ysterend/aint anktieave/iate kytyrenebitadiend/zitye,
sty enel mal el AN fuaSb 0 SRF AGRENARL ot bAd EHBELIN o 6! Y thGacdlpl U o

of high inpa ne cop ners an
exanpl e a potrwmetyylaacglat%\ fﬂlrf@f?é Jyl %mpa@irstr&mtetoﬁ)’fWEﬁﬁ‘é/%’P@JWPFén@ﬂoﬂ"@?ﬁ‘éf terpo
15 lymer; ang orphacrbre%saré/ar% a&;ﬁratata/areﬁ@ S oa%n%trwreﬂ@/srowaﬁéiae&e@%yr ene,

St yrene aBy bR o heRg ya%{ Eﬂ%c’yree%?ysé?rgﬁébﬁya%ﬁw%ae%%??%e;m@efao
a- met hyl st yr preee/stene aiyeenelethyingbetylene/styeod gistrerd/etimdene/psdpyleasistypene.
pol ybut adi ene-styrene or pol ybutadi ene-acrylonitrile copolyners; styrene and
7. Graft copolymers of styrene or a-methylstyrene, for example styrene on polybutadiene,
styrene on polybutadiene-styrene or polybutadiene-acrylonitrile copolymers; styrene and
20  acrylonitrile (or methacrylonitrile) on polybutadiene; styrene, acrylonitrile and methyl meth-
acrylate on polybutadiene; styrene and maleic anhydride on polybutadiene; styrene, acrylo-
nitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide on poly-
butadiene; styrene and alkyl acrylates or methacrylates on polybutadiene; styrene and acry-
lonitrile on ethylene/propylene/diene terpolymers; styrene and acrylonitrile on polyalkyl acry-
25 lates or polyalkyl methacrylates, styrene and acrylonitrile on acrylate/butadiene copolymers,
as well as mixtures thereof with the copolymers listed under 6), for example the copolymer
mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
30 and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chiorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene fluoride,



20 acrylonitrile (or nmethacrylonitrile) on pol ybutadi ene; styrene,
acrylonitri(e and nethyl nmeth acrylate on pol ybut adi ene; styrene and nal efic
anhydri de on pol ybut adi ene; styrene, acrylo- nitrile and mal efi c anhydri de
or mal ei m dWORM0PpBP8FR Ut adi ene; styrene and nal ei m de on PCI/BR20GUIS2E ene;
styrene and al kyl acrylates or nethacryl ates on pol ybutadi ene; styrene and
acry- lonitrile on ethyl ene/ propyl ene/ di ene terpolyners; styrene and
acrylonitrile on polyal kyl acry 25 Iah s or polyal kyl nethacryl ates, styrene
and acrylonitrile on acryl at e/ but adi éfie” copol yners, as well as m xtures
thereof with the copolyners |isted under 6), for exanple the copol yner

m Xt ures knomp as ?S, IVBS, fSAEor AﬁS Fq%ynens. 8. Halo %en cont ai ni ng

pol yners S84 38 coRpmERt PSAY Bk as ¥yl shiodsinylideng shioade, vinVihioHde Y 30 and
br om nat ec&ceiatpofwnﬁdermfchioﬂdﬂmmwam ¢copolpmene (hal obutyl rubber), chlorinated
or sulfo- chlorinated polyethylene, copolyners of ethylene and chlorinated
et hyl ene, epichlorohydrin hono- and copol yners, especially polyners of

hal ogen- c@ntpalymefﬁgdai Py from onipunsAtEated asids a@stdﬁwaévq@dhgrwwyph éhp@yacd’e

pol yvi nyl ijfdangChliphdiie lel@éél MilA¥th |frJ1é4t?J 8 sepdiydRQioh WO
2005/ 030852 PCT/ SN /052 vy Cw?eassec%%y'é%&éérsg Reodyddion€e, 1

vi nyl chl gf?dethq'rﬁgr‘i@hgﬁtV(ﬂCW@& vinyl chloride/vinyl acetate or

vi nyl i dene chl ori de/vinyl acetate copolyners. 9. Polyners derived from

a, (3-unsaty r%g&w&g gﬁh@ﬂ%ﬂ&iﬁér hﬁo\ﬂ@& Maggeva{h e]%UﬁBth@rS %m@w de,aé lates and

pol ymet hacr % acr a
pol yacryl (5?{?‘1 mPP‘?W%% f°"| xEe WW*W'@@“W'?'P? Wwe@cawlam@le/ai@ aad#e| ymer s of
t he noOMeb SOy, iaofREitrikIsedxy Ayl veryibte ®aakyIOhitiRIVINGT hatilé BopalyiRFs etgat u- rat ed

nononer s iLrilel butadiene copolyners,
acryl oni tH?qué?/%ﬁw(}ﬁetﬁ%%é?té@@ad“ﬂ? t@BfﬁS’F?ﬁer s, acrylonitrile/al koxyal kyl
acrylate or acrylonitrile/vinyl halide copol ynmers or acry- lonitrile/ alkyl

et hacry| aie/buiadi fifed RPOASKIRASH aldkhols BRI ¥FRES oS bwqerfvag% dnagl ur at ed

al cohol s aqd amnes or th erivat ? ace- }

exanpl e pd&S e 9 exmae P‘gﬁh’lx?'ﬁ%ﬂd &0 é’cetB IWY‘W stepials 2OWY Yo yvi nyl
15 benBoatbenzopte| palyuinyl maiebieapayvinybbutyraingdlydtyltopthalate qadoyalil yelapitichat at e or
pol yal | yl V\;ggggﬁspgé&g erdVeinl oiddifis ﬁq@rﬁ‘oﬁe&ﬁﬁ’)‘%b}%@rs with olefins nentioned in

1) above. nmers and copol yners cyclic ethers such as
pol yal kyl ene glycols, polyethy- |ene oxide, polypropylene oxide or
copol ymer g2t Imemepdiyrindrs Bndcspglysheisty bydit BRérs such as polyalkylene glycols, polyethy-

lene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

20
13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS.

25 14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene
polymers or polyamides.

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi-
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as
30 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



20 13. Pol yacetal s such as pol yoxynet hyl ene and those pol yoxynet hyl enes

whi ch contain ethylene oxide as a conononer; polyacetals nodified with

t her nopl asti ¢ pol yuret hanes, acrylates or MBS. 25 14. Pol yphenyl ene oxi des
and sul fi deW0 2003085t ur es of pol yphenyl ene oxi des w t h BC/ERAe/05p0k yners or
pol yam des. 15. Pol yurethanes derived from hydroxyl-term nated pol yet hers,
pol yesters or pol ybutadi - enes on the one hand and aliphatic or aromatic

pol yi socyanates on the other, as meILsgg 30 precursors thereof. 16.

Pol yam des and copol yam des derived from di am nes and di carboxylic acids
and/or from am nocarboxylic acids or the corresponding |actans, for exanple

pol yam de 4, . polyam de pel vam de, 6/6,. 6/10Q, 6/12, 4/6 2112,
pol yan de Siaf,mgpofro&ammd)&'%ff , éi?%ﬁ%} ?%d p%‘ﬁ@%rn’aég's W%%Bs/ Relicive féh

PCT/ EP?OOMM"Wi_enedialﬁinsmﬁti?ron@thﬂlicmfm &Sﬁp@hélccﬁC@rﬁqdeNi@er Vﬂfdj?tﬁiao eigei d;
pol yam dessyie? B rddindr R bxdMpiAPaRLIN L aRRehMExBRetAIéhd BRPILhARNUE oPdland

terephthalic acid and with or wthout an ela- stoner as nodjfier, for
exanpl e pTte e BOHAT A eRE 2L, RBRE S L B 2o BB LroEBIc?
m phenyd envéthipsiypifinsadlefin apolymaerd, ianaperddrabémicalp bbydedros gafted blesterhers;ement i oned
pol yam des,; | ol.yo i i s all Lcal ly
bonded orw@my&@egl gét’ gﬁn_érpggmgﬁér%fv&! ol &{?gégﬁ%n}sg'y%mmé@? ﬁg%emg% hyl ene
glycol , pdipi epyelaseolyriidss opsoppyanydes: Tasified Mith EREM g%ﬁ@@p@d REYamier as
pol yami deSsofdenSéiidkif@ proe&sing OrRIM fofemide bytdn®PM or ABS; and pol yani des
condensed during processing (R M polyam de systens). 10 17. Pol yureas,
pol yi m des, pol yam de-i m des, polyetherimds, polyesterimds, polyhydantoins
and polG/beliz Palyeraass belgimides. poeidedmidess peleatherigndfisf payesigrinide okpydaotomsi ds and
di ol s and/ Qg phij iz Q¥y car boxylic acids or the correspondi ng | actones,
for exanpl e polyethylene terephthal ate, polybutylene 15 terephthal ate,
pol y-1, 4-di net hyl ol cycl ohexane terephthal ate and pol yhydroxybenzoat es, as
wel | as bl@clrolgegtat yerviee fromsiicarbexyile adidsanid Hiosrantpdirax iy dréxgcarboxgitozdids
pol yet hers; d y er i §d A a S. 19.
Pol ycar boncartt @g %0?§§%8P§és%%t§§%érf§o%£é. %&y%%&e@é%ﬁﬁﬁﬁ&@, b&?oquenQ/B

15  terephthalate, poly-1,4-dimethylolcyclohexane terephthalate and polyhydroxybenzoates, as

well as block copolyether esters derived from hydroxyl-terminated polyethers; and also poly-

esters modified with polycarbonates or MBS.

19. Polycarbonates and polyester carbonates.
20
20. Polysulfones, polyether sulfones and polyether ketones.

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

22. Drying and non-drying alkyd resins.
23. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
30 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.



20 20. Pol ysul fones, polyether sul fones and pol yet her ketones. 21.
Crosslinked polyners derived from al dehydes on the one hand and phenol s,
ureas and nelam nes on the other hand, such as phenol/fornmal dehyde resins,
ur eal/ f or mal dePer03p8s2 25 sins and nel am ne/ f or mal dehyde R@EZER?804/08271 Dr yi ng
and non-drying al kyd resins. 23. Unsaturated pol yester resins derived from
copol yesters of saturated and unsaturated 30 dicarboxylic acids with

pol yhydric al cohols and vinyl conpoundg as crosslinking agents, and also
hal ogen- cont ai ni ng nodi fications thereof of |low flammability. 24.
Crosslinkable acrylic resins derived fromsubstituted acryl ates, for exanple
epoxy acry- lates, urethane acrylates or polyester acrylates. WO

2005/ 030852 PCT/ EP2004/ 052271 -36 25. Al kyd resins, polyester resins and
acryl at e résiAtigd ©@eips PrlyaRerdesing andmstyigie rasing eesslinked Wit melaminsiregins, irgacyanat es,

| socyanur ab&s, isGybndtss) BYSARIERs PolyRBAUNatdst bPsky r&ing6. Crosslinked epoxy
resins derived fromaliphatic, cycloaliphatic, heterocyclic or aromatic

gl yci dyl compounds, e.g. products of diglycidyl ethers of bisphenol A and

bi spherfol 28, Gssighed apaxy cesinssierivadddmaliplimatic,uytioatiphatichizatetecyekcsor stmiatias

anhydri de ] j ] : : I sy of the
af or ement fgé‘ﬁgﬁég@%ﬁg?\g‘% ?{)C{aﬁ%t%\;ggs% ,dy%%ﬁiiﬁﬁrg{%élaégﬁhésglF;?’q g?n de/ EPDM
or ABS, PR EORINSCy ERSIopay MG aBES SPRYHPASRES, apRsnain o MPIT,

PVC/ CPE, RV&dastogl at es, POM t hernopl astic PUR, PC/thernoplastic PUR

POM acryl ate, POM MBS, PPO H PS, PPQO PA 6.6 and copol yners, PA/ HDPE, PA/ PP,

PA/ PPO, PBT/ PC/ ABS or PBT/ PET/PC. 15 Pol yneric substrates Sa) of interest in
pr esent0 c AfpoBlprdsoeisthe eéoreraenfignad ealness (Potyhlends). febgamme PE/ERQMHPAlS | i st ed

agove ungearmi@et/@w %T?Assa,rpmtyln,l el/cnes, @v@/m?i womgleplpysn‘am@s, PeIABA, als l'i sted
ol yout |1 Pl Buricn vkl PRI ElE BomRS B acee (o)
of techni cdM/eatlete e POM/MBS,2BPRHRENPPQ/BATHS iand axogolgmeas,p BAYDIPES iPASP, For
i nstance, mObYERETRGMBS b BEHSEAPE. Pol ypropyl ene
15
Polymeric substrates (a) of interest in present compositions are polystyrene and their
copolymers, such as listed above under items 5-7, or polyolefines and their copolymers, such
as listed above under items 1-3, e.g. polypropylene, polyethylene, polyisobutylene, polybut-
1-ene, polybutadiene and their copolymers. Polymeric substrates (a) of technical interest in
20  present compositions are polyolefins. For instance, polymeric substrates are polypropylene
(PP) and its copolymers, especially polypropylene.

For example, the polymeric substrate (a) does not contain halogen.

25  Forinstance, aromatic alkenyl homo or copolymer are polystyrene, poly(p-methylstyrene),
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 copoyimer.

30
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



(PP) and its copolyners, especially polypropyl ene. For exanple, the

pol yneric substrate (a) does not contain hal ogen. 25 For instance, aronmatic
al kenyl hono or copol ynmer are pol ystyrene, poly(p-nmethylstyrene),

pol y( ( x- metWwol2gasis@snz) and its copol yners such as |i st edCalEP2e40fder itens
5-7, for instance polystyrene and its copolyners, for exanple polystyrene.
For exanple, the polyneric substrate (a) is not an aromatic al kenyl hono or
copoymer. 30 The addition of the in fgnt conmpounds to the polyneric
substrate (a) can be carried out in a customary m xi ng nmachi nes in which
the polyneric substrates is nelted and m xed with the additives. Suitable
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process i dntpdeingtiEbhstant gompaiddoduring proegssiegt r uder by i ntroduci ng the instant
conpounds during processing. Particularly preferred pr ocessi ng machi nes are
singl e-screw extruders, contrarotating and 5 corotating SCrew

ext r uder s, aPCYAYPEFIGIRdPIRCeSING TRRINES aF |SW§'3€5E'PW§HEW§%F°’WSTPF?@5%I%WS It is
al so p@ssmbrlo@ﬂrhgiw(msserqwrextre@s vEanetayyearesxiridecsy rictpektratdri oadokhez@srs. Ibise gas

removal HBé‘ésb QLsé 88&%5&?mgcﬁfﬁe%tépmdg@%tlpﬁaé%gﬁdn'eﬁgs re 'i/%rab' e extruders

and kneaders are der
Kunststofﬁé%?#WUﬁWhvbpvaqUUG%ﬁ&eéﬁﬂﬁd Editors F. Hansen, W Knappe, H.
Potente, 1989, pp. 3-7, |SBN 3-446-14339-4 (Vol. 2 Extrusionsanl agen 1986,

| SBN 3-44 29-7 For, ex | e, the rew | en S - 60 screw

di anet er s%uzﬁbﬁ Ry rilartggneao%gap%r&dg dZﬁé?’@F”QE' 'ﬁ%‘ﬁad%%&?ﬁ onal speed of the
screw 10s [ueststoffelsirysiohDVel. 6OMIndiegent Editoss Fpélenseh_riut@a@p@d') Potestey 1988, pp.

par i cul argy e £icafalsyo 8 ol 200ukinBanddA 1983 1dBAM LK plabRyt | s dependent on

the screw di'aneter, the rotational spee riving force. The process
of the present i nvent| on can also be carried out at a |level |lower than
Maxi mum t lFopsk@hmple! th gorsienihds 1 he0 qaesnediarhedsrs, plfﬁérbblgaesdm)gcr@mbramér@g wei ghi ng
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t hese i ndrvi ic substrates
need tt b@aélglﬂ?fhfﬁféﬁab’bzéﬁflﬂfémat ed tenperature for a sufficient

The maximum throughput is dependent on the screw diameter, the rotational speed and the
driving force. The process of the present invention can also be carried out at a level lower
than maximum throughput by varying the parameters mentioned or employing weighing

20  machines delivering dosage amounts.

If a plurality of components are added, these can be premixed or added individually.

The polymeric substrates need to be subjected to an elevated temperature for a sufficient

period of time, so that the desired degradation occurs. The temperature is generally above
25  the softening point of the polymeric substrates.

In a preferred embodiment of the process 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.

30 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.



period of tinme, so that the desired degradation occurs. The tenperature is
general ly above 25 the softening point of the polyneric substrates. In a
preferred enbodi nent of the process of the present invention, a tenperature
range | oweWoRMBAI®EDC, particularly from about 160C to PZAEE2004/0831 oyed. In
a particularly preferred process variant, the tenperature range from about
200C to 270C is enployed. 30 The period of time necessary for degradation
can vary as a function of the tenperaggyre, the anmount of material to be
degraded and the type of, for exanple, extruder used. It is usually from
about 10 seconds to 20 mnutes, in particular from20 seconds to 10 m nutes.
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into the csubstrates can m xing in or
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cor r espond@fhGeHBRS lé”ng8F SOt ee?ggng R EE“" c?rﬁestoﬂ"déngc’B?ﬂogB?fs t he

i nst ant conmpoutedsosslmkingdn thihchodteatshe instarg compaeihdsecanive addexibaesiis ateded i or m (f or
exanple | Bifpiisied Birh forQab HTBHEL, i plfifeisfiSt ant compounds. can al so be

added in the formof a masterbatch containing said conmpound in a
concerfration, for exanple, of from2.5 to 25 % by weight to the polyneric
subst r at e Th@inbtentfcbmpauntietaaraisacbe atiedlihéheiftraictaimaseriaetrdstaining saitidi ci ously be

i ncor por at.gg, b ﬁd Bn%ecoBQ%nertY&nnﬁ E%E@%d&frgmzét%zﬁ ﬂé}ﬁ\kﬁ%tﬁg thgh ghge! on (e.g. to

| atices or  emi ry mx mXxing in of

addi ti onalsu@ﬁﬁ%éﬂl@ﬂa@e r@‘ﬁfdﬁél ymer mxtures, - by direct introduction into

t he processi ng apparat us (e.g. extruders internal m xers, etc), 20 - as
For insta rdante§ho(dg) or (d) and/or

Furt neP " ade PRobieofpeni Bififadent ol %5 S

as emulsion or dlspersmn (e.g. to Iatlces or emulsion polymers),
- as a dry mixture during the mixing in of additional components
or polymer mixtures,
- by direct introduction into the processing apparatus (e.g. extruders, internal mixers, etc),
20 - as solution or melt.

For instance, further flame retardants (c) or (d) and/or further additives are incorporated into
the polymeric substrates as described above for the instant compounds.

25  Novel polymer compositions can be employed in various forms and/or processed to give
various products, for example 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
30 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



the polyneric substrates as descri bed above for the instant conmpounds. 25
Novel pol ynmer conpositions can be enployed in various forns and/or processed
to give various products, for exanple as (to give) films, fibres, tapes,
noul di ng compaaisisdses, profiles, or as binders for coatPCAGEPANEEI2REl S,
adhesives or putties. For instance, in the present FR nethod the present
conpound of the invention is/are added 30 to the polyneric substrate and
the admi xture is further processed to 38\ product of an end application. The
addition can be effected at any stage, e.g. during the polynerisation
process of the polyner or during corrpoundl ng. Alter natlvely, t he conpound
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pol yneri c testhbsbtaiagdfirsiaompositea. two or nore different polyneric materials, the
compound(s) (1")/(1) can be conbined by m xing or grafting with one of the

materials, and the rest be added to the obtained first conposition. 10 The

term "R fThpterm & Bareraistardanhgpawppsiliann usegieteintreress anycrlkaolymeng meterigl, pol yrreri ¢

mat eri al , egepeletspmhtrﬁtsmnhmr@dassea té eﬁddtaruc@aewetﬁaﬁﬁletw atsptcmrb@du@ts as wel |
as the fi e en anme retardant of
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additives ot her than flame retardants can al so be added to the fIarre
r et ar dant Wg?rﬁl? on of t i nvent i n ntional_manner. | es
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process st Zers an -apsor

This invention further pertains to any instant composition comprising further additives.
20
Of interest are further additives that are light stabilizers, process stabilizers and UV-absorber.

For instance, further additives are phenolic and/or aminic antioxidants, hindered amine light
stabilizers, UV-absorbers, phosphites, phosphonites, benzofuranones, metal stearates, metal

25  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.

30  Examples for further additives are:

1. Antioxidants



For instance, further additives are phenolic and/or am nic antioxi dants,

hi ndered amne |ight stabilizers, UV-absorbers, phosphites, phosphonites,
benzof uranones, netal stearates, netal 25 oxides, pigenents, dyes,

or ganophsophorws/omesepounds, hydroxyl am nes or m xtures PCHEP@WHI528Hpeci al |y
phenol i ¢ antioxidants, hindered am ne |ight stabilizers, phosphites,
phosphonites, 2-(2'-hydroxyphenyl)benzotriazoles, 2-hydroxybenzophenones or
m xtures thereof. 30 Exanples for fga@her additives are: 1. Antioxidants
WD 20051030852 PCT/ EP2004/ 052271 -40 1.1. Al kyl ated nonophenol s, for
exanple 2,6-di-tert-butyl-4-nethyl phenol, 2-tert-butyl-4,6-di- nethyl phenol,

g’ g'g: te”1 Ridfidted dogiRLh hfo??x%meon %66 gléer% I—éprhé%t%\,l h‘é{]& P%%' B,E?E%Lenol
2- ((x- rret mptwbm &%yl }eridbl@d-meﬂ’glpheﬂd, 2.|§|1iem+butyl-4 n- butylp enol, 2,6- dl-tert bu-

2, 6-di oct gl @%butf\pmbnhybm@asﬂenty& ﬁeﬁylbﬁén@l}’ﬁk@ﬂ@fﬁﬂbmeﬂﬂA6-d|methyl-
2,6-di-tert-b non are |inear or

br anched |p'ﬁe”9h§ diogtadesyat H?ng?"oyéﬁ%?yéroh?‘y'ﬁxﬂf& RGTRTE 7R Wi‘f”hyl phenol ,
2, 4- di et methogntethyipiret diyronyiplenels Whigh aneliessn br branchedlin-the side chains, for

met hyl - 6- g;ﬁmp@é'& di HW ﬁ“?r?efny gheﬁq b&"bﬁ&i% -6-(1:methylundec-1-y))phenol, 2.4-di- 10 1.2,

2,4-dimeth ier eof .
Al kyl t hi or’ﬁ?ﬁ"ﬁ&ﬁ h@ﬁ@ylgeptqaq%: TeW BRIk 2/4- dlmethyl -6-(1' -methyltndec—1 -yl phenol and
2, 4- di oct withesowetkby!| - 6-t ert - but yl phenol , 2, 4-di oc-
tyIthionethyI-G-nethyIphenol, 2,4-dioctylthionethyI-G-ethyIphenol,
2, 6-di - dodecyl t hi onet hyl - 4-nonyl phenol . 1.3. Hydrogui nones and al kyl at ed
hydr od@i ndi2eAlkvithiomethyipheriols, for exafiplerZet-diodiykhipmethy rfetefirdutylphar®l, gifediest
2 5 di -t emtnnemtawmyrqétﬂ,qwenanm d%c@mwmetrgré-emﬂwehmdz 6AHédHeBRhiomethyl-
6- di ph enyI ocHade- cyl oxyphenol di-tert utylhydrqu|none
2 5-di - t e i rS‘fP°4 hydr oxyani sol e, 3,5-di-tert- butyl-4-hyd roxyan !sole,
3,5-di-tert-butyl -4-hydroxyphenyl stearate, bis-(3,5-di-tert-butyl-
hydr Oxyphqwmdr@cﬁmaée neHkybrefnydBGARNEL R Sxanfod 2 ENAGR bRy s ing@@eher ol ,

[ 3-t ocophér ol m xt ures \/tamn E).

L=
1.5. Hpdr (951?/105?@(9'1%%"%%%0’& %@'F%te“‘P@Y'hMb‘P'ée 2,6-diphenyl-4- °°tad
2, 2' -t hi okyisxyphdner, 2,6ireyt-butithyaiobyihdgpb2®bitert-bidyl-2-hytilokypissie s, aitytt-phenol ) ,

4,4 -thi Olght?l(ﬁ h);d?oxglanps% é/ !3 5%1—%%“?9'-‘? W&whenfl ’séara hl)lgk()é 8. (i teFt%[nryl AP utyl -2-

hydroxyphenyl) adipate.

20  1.4. Tocopherols, for example o-tocopherol, B-tocopherol, y-tocopherol, 3-tocopherol and
mixtures thereof (Vitamin E).

1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyl-2-

25  methylphenol), 4,4'-thiobis-(3,6-di-sec-amylphenol), 4,4'-bis(2,6-dimethyl-4-hydroxyphe-
nyl)disulfide.

1.6. Alkylidenebisphenols, for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-

methylenebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)-
30 phenol], 2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,2'-methylenebis(6-nonyl-4-me-
thylphenol), 2,2'-methylenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-butyl-
phenol), 2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2’-methylenebis[6-(o-methylben-
zyl)-4-nonylphenol], 2,2'-methylenebis[6-(a, -dimethylbenzyl)-4-nonylphenol], 4,4'-methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methyiphenol), 1,1-bis(5-tert-



25 net hyl phenol ), 4,4'-thiobis-(3,6-di-sec-anyl phenol),

4,4' -bi s(2, 6-di net hyl - 4- hydroxyphe- nyl)disul fide. 1.6.

Al kyl i denebi sphenol s, for exanple

2, 2" - met hylveoedis®§08s51 ert - but yl - 4- met hyl phenol ), 2,2'-  PCT/EP2004/052271
met hyl enebi s(6-tert-butyl -4-ethyl phenol ),

2, 2" - et hyl enebi s[ 4- net hyl - 6- (a- net hyl cycl ohexyl)- 30 phenol ],

2, 2' -nmet hyl enebi s( 4- net hyl - 6- cyclohexx phenol ),

, 2' -met hyl enebi s(6-nonyl -4-me t hyl phenol ),

nethylenebls(4 6-di-tert- butylphenol)
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di oct cyl - - b1 s- (3, 5-di -tert butyl - 2- hy- droxybenzyl) - nal onat e,
di - octadecyl - 2 (3 tert- butyI 4- hydroxy 5- et hyl benzyl ) - mal onate, di-
dodecy! nerkhpramatic ydro 2 ouRd |f0rlempl¢m8§+tﬂsd(3ﬁydﬂ-ﬁeﬁb®tnéﬁily¢ryml onat e,

:)l s[ 4t 51 1I ébeﬁz vB-2L45- trlmethylbenzene 1,4-bis(3,5-di-tert- butyl -4- hydroxybehnzyél) 2,3, 563 tetrarrlle- I t
rame - 4- roxyben mal onat e.
20 y tHer{en;é% X S]trls%'i g dl-t&l% {Jutyl 4- hydroxy%enzyB;L)lheBr/xo y Xy zyl)
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25 1.10. Triazine Compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hy-
droxyanilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-
triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-
tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxy-
benzyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-

30  tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl)-hexahydro-1,3,5-triazine, 1,3,5-tris(3,5-dicyclohexyl-4-hydroxyben-
zyl)isocyanurate.



1.9. Aromatic hvdroxybenzyl conmpounds, for exanple
1,3,5-tris-(3,5-di-tert-butyl-4-hydroxy- benzyl)-2,4,6-trinmethyl benzene,
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame- thyl benzene,
2,4, 6-tris(vdp2e0dio3dsex t - but yl - 4- hydr oxybenzyl ) phenol . 2BCI/EPQ4/TRRHUZI ne
Compounds, for exanple 2,4-bis(octylnercapto)-6-(3,5-di-tert-butyl-4-hy-
droxyanilino)-1,3,5-triazine,

2-octyl nercapt o- 4, 6-bi s(3,5-di-tert-byyl-4-hydroxyanilino)-1,3,5- triazine,
2-octyl mercapt o-4, 6-bis(3,5-di-tert-butyl -4-hydroxyphenoxy)-1, 3, 5-tri azi ne,
2,4,6- tris(3,5-dl-tert-butyl-4-hydroxyphenoxy)-1, 2, 3-tri azi ne,

135tr| 5-di-tert-butyl-4 ro an u rate

1,3, 5-tr] Mﬁ@%ﬁﬂ%@ﬁ%— &F%’Q‘aggméé‘}&/ %%&R‘iﬁ/%ﬁ‘@]@ X AP Mg 2,4,6 30
tris(3,5- dptet digthyl-Bgtdj-teridouty-dihpdrppyhenzylphasphyanate 1digstBleryld, s2i-tad-butyl-4- hY'

1,3,5-tri g o;’qrb'énﬂ‘lphbﬁfhbn&é‘tcﬁi’dctaﬁecyl-&tert—bu I-4-hydroxy-3- methylbenzylphosphonate

hyd h h
1y3r Botri i’te? @'rug‘i%@%%h%&?&)’( Wﬁ{’%P&?«éﬂb‘ﬁ’t‘ E%@r‘ﬁ “VQES’&‘Y/%“-H6¥'%II°89“%3?‘605/ 030852
PCT/ EPZ004/ 052271 -42 1.11. Benzyl phosphonates, for exanple

di net hy| ]ﬁu y r
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salt of t f di -t . ydr oxybe hosphoni c
rid 5 A A AR AGE
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1, 6- hexanddixyﬂthyl dxaniden Bitidznendeaanol, &thiapérﬁac@cgioyttrmﬂ\ethy]hexampame(dwtol- neopent yl

gl ycol, V- triethylene glycol,
pent aer yt ﬁagﬁﬁeh W#l 52 hemﬁggbcgpﬁé ?b B?{nsoél?:lgﬁ@u@ 4 2«j,\égtal\rleN - bi s(hy-
dr oxyethhyl ) oxami de, 3-thi aundecanol 3-t hi apent adecanol ,

E‘rr Ihmét hyl hellﬂl’@éii o %(Stté&-ﬁﬁglb%ﬁv@}oxv-gfnﬁﬂgmﬁenv )propionic acid wn%h mono- or poly 14 Est
ydr oxymef hy| - 1- phospha- -t.rigxabic ane. sters
o 15" 05 T Hsatg 9 RO awsol ehlanel PR s P SARER R B e oo or
pol y- hydrdiocg 1@erod!mlds:l ethylgne gly¢oh 1r2atrdraneiql, nebtestybglycoh toadiedinydene glyeact anol
oct adecanqyey ljergglgé?ﬂ( myle(% B‘ycol ﬁeﬁfa@ﬁﬂﬂﬁfﬁxkﬁb?roﬁ%@ﬁ? EH&aQurXt%olh N-

1, 2- propane ¥
bls(hydroxyethyl)oxaml e 3- laundecanol 3-th|apentadecanol trlme hylhexanedlol

trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.15. Esters of B-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
25 ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-
droxymethyl-1-phospha-2,8,7-trioxabicyclo[2.2.2]octane.

30 1.16. Esters of 3 5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- 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-



di et hyl ene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)

i socyanurate, N, N 20 bis(hydroxyethyl)oxam de, 3-thiaundecanol,

3-t hi apent adecanol , trinethyl hexanediol, trinethylol propane,
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N, N' - di nmetnylyd-raphthylamine, octylated diphenylamine, for example p,p'-di-tert-octyldiphenylamine, 4-

n-butylaminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylamino-
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2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.
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thylpiperidyl)succinate, linear or cyclic condensates of N,N'-bis-(2,2,6,6-tetramethyl-4-piperi-
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30 azine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-tri-
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1, 2,2, 6, 6-pent anet hyl - 4- hydr oxypi peri di ne, pol y[ et hyl propyl - 3-

oxy-4-(2 2,6,6-tetramet hyl - 4-pi peridyl)]siloxane, reaction product of naleic
aci d anhy

226, 6- tg'ialzqg hl%‘ﬁwei?n”%g'%g}ﬁén fradd ‘g‘e“‘i'? Strigzing: 2 5%4“”?{9??‘.“?""44 Fs

ani nopi peer@i‘Sh%hV roxy- propoxy)phenyl] -1,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4 methoxyphenyl)-

§m4ng: s[ |\|'6(rihel¢w¢|r3§)fl(lﬁéwﬂe02¥2-ﬁyd20x§~4@3 tﬁétm@whwxwzawdt&ympﬂmwphe l;trJt g;a o
o oot Yo RN 5 Bgehe 2 AU Mo o/ earmatitakexiane O <A™

5, 5' - di5 t ewlt-4, §t!mswmnvlpm@yl )-2,38-triggingchetsin thx gctyd MBietyds amirture lofditiscenti | i de,
2- et hoxy- ZsopRlshyl oxanilide, 20 N, N -bis(3-di met hyl am nopropyl ) oxam de,
2-et hoxy-5-tert-butyl-2'-ethoxanilide and its mxture with
2-ethoxy-2'-ethyl-5,4"-di-tert-butoxanilide, mxtures of o- and

p- met hoxy -3dMstatdebctivetoes for exempld N, dediptenyloxamideN-aslicgibl-Md-sakogidyl hydrazine,

h [ ,
o S S A S R R
2- (2- h@dr@ﬁ‘“‘ﬂ%‘éwpdx%ﬁ@ﬁg}‘? pis, eBZYB‘i'%‘G)?xQMHIhV%'? prRige.)isophtBalgylt r i azi ne,
g- 4( ﬁ . g( gldﬂwgégw _Bélféﬂlrdsg bisgehylhydrdzRiciN MI-tedydcpotihyliradidd NN Lid (e e,

oyl oxy pheriera R A iR s rleryioprogions dibydrgrids,

2- (2- hydr oxy- 4-octyl oxyphenyl ) -4, 6-bi s- (4-nethyl phenyl)-1,3,5-triazine,

ﬁ I()2 hydr Q{‘Vl?cfé Iq@ggﬁd’ IRSYIRIAREY tot 2 fbntitdisheryl hdtbRRL BibhdH)Laikyl phosphites,

2y(2 h%r &J&"Vhd‘i“w' a@q,syl“&?iytﬂﬂé?{vlwew 8hesPRiteptrilpury PROSPRIP JHRTRASY! Bhos- 5-t ri 30

azi ne, phite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl

2-12- hydf%ntaé‘rg(]%ow&{o%ﬂ{te%Qé'E)él XY YRR Mhd aibnbsphke beezbdll Methyl) - 1

, 3, 5-tr
2-12- hydr d&rybwmznmww@n&@wwwowm4 Hssheprienpentaentyitg)ids (2, 4- di met hyl )
-1, 3, 5-  t rph@shhifes bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol dlphosph|te bis(2,4 6-tr|s(tert

2t °d§ %L;g?@% §>efn'1ade ARG CRRHR SRRl s RLE RNt b1 (2. 4

2- [ 2- hydr dxghetyl) 24 thjptieptsnedlintioshboyiteobeizogotinxm ) 3otdetalya-lertdugi-12H-di-

bi s(2, 4-di | t _tetra-tert- .
ol (2 y droﬁéﬁi_ @y] @QJ&békaphésﬁuoén g- ﬂu@?o'—f‘@smtetra tertbutyk-2:methdibenzld ol

PCTI EP200 4y ngx;aj_)hgs_phqe/ 1% Ib's%z%/ Hléeri-butyl " methyXphenyl) methyl phosphite, bis(2,4-di-tert-
2- ( 2- hydr axy-e-metiyipbery)) lethghdhpsphit€ 200, phdtnigltrieihy rists, 3' 15| satetradsrt-butyl-1,1'-

21 8 88 SRSl A 5 B SR Oty 5111 azine

2-{2- hydr cVJéQhOADT["fS (2- et hyl hexyl - 1- oxy) - 2- hydr oxypr opyl oxy] phenyl } -

Especially preferred are the following phosphites:

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



4, 6-bi s(2, 4-di met hyl phenyl ) -1, 3, 5-tri azi ne,

2-{2-hydroxy-4-[1- octyloxycarbonyl et hoxy] phe 5

nyl) -4, 6-bi s(4-phenyl phenyl)-1, 3, 5-triazine wherein the octyl moiety is a
m xture of WOPeyEMRS2 i soners. 3. Metal deactivators, forCRERAHS2271
N, N - di phenyl oxam de, N-salicylal-N -salicyloyl hydrazine,

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

N, N - bi s(3,5-di-tert-butyl-4-hydroxyphgnyl propi onyl) hydrazine, 10

3-salicyloylam no-1, 2,4-triazol e, bis(benzylidene)oxalyl dihydrazide,
oxani | i de, |sophthaloyl di hydrazi de, sebacoyl bi sphenyl hydrazi de,

N, N - dlacet poyl d|h azide, _N, N -bis(salicyl- oyl)oxalyl dihydrazide,
N, N - bls(sé Hi§|\v %ﬂ& |onyI dkﬂéQ{ i de. &(CHRhosphites| and
ohosohonites, fo q y| - phids] di phenyl al ky] phosphites,
15 phenyl diaIkyI a'o'phites tris(nonyl ph hosphite, trilauryl
phosphite, FL?Ct"eCyl\ f phite, distea ﬁgntaerythritol di phosphite,
tris(2,4-di- t-oltylpheny ) phogphite, diilsodefyt O peHiGgrythri t ol

di phosphite, bis(2:4 diQtert- but y| phenyl ) /péntaeryt hritol dijphosphite,
bis(2, 6-di- tert- - 4- rrethyl ph %@f? pet adf ythritol di phosphite,

di i sodecyl oxypentaey TIg D ﬁlte

bi s(2, 4-di -toritebutyl -6- netﬁylphe1y|)pentaerytﬁ“ﬁ&ﬂ di phosphi te,
bi s(2, 4, 6- trls%tert 20 butylphenyl)pentaerythrltol di phosphit’e, tristearyl
sor bi t ol tri phosphite, tetrakls(z -di-tert-bu- tyl phenyl) 4,4'-biphenyl ene
di phosphonite, 6- |sooctyb 7.2, 4,8, 10-tetra-tert-butyl-12H di -

benz[ d, g] - 1,&"&Cdi opaprdsphdéi n,

6-fl uoro-2, 4,8, 10- a-tert- butyl 12- et hyl - di benz[ d, g] -
13,2-dioxaphosphoci- bI'§Y 2, 4-di -tert-butyl-6-nmethyl phenyl) nethyl
phosphite, bis(2,4- d|-terbm_QyLytHQnganh@henyl) et hyl phosphlte

2,2 ,2"-nitrilof[tri I%rls(s fetraltert butyl-1,1" 25
blphenyl 2,2 d|yI ite],

2-ethy|hexyK¢@§3 , tetra-tert-butyl-l,l'-biphenyl-2,2'-di- yl ) phosphi te.
Especially preferred arétnng foll ow ng phosphites: 30
Tris(2,4-di-tert-butyl phenyl) phosphite (Irgafos(r)168, Ci ba Specialty

Chem cal s), tris(nonylphenyl) phosphite WO 2005/ 030852 PCT/ EP2004/ 052271

- 48 (CH3) 3C )3 a;3 ~~0 |,_H3C- CH P-F P-O CHZCHZ N

C(CH,), (CH3)3

C(CH,), (CH,)C

H,C opoo@-

C(CH,), (CH,),C



OO C(CH3)3 (CH33C C(CH (CH3)3C 3)3 3 (CH3)3CcCCH3)3/ 1 P- O-

CHZCH( C4H8) CHzCH3 (CH3)3C C(CH3)3 OO (CH3)3C/ \ OPP-OCCH3)3 1 XOO
C(CH3)3 (CH3)3C C(C(CH3)3 (CH3)3C 0 O HBC OPOX P-OCH3 C(C(CH33 ,-/

(CH3) 3C WO s005$0B0822 PCT/ EP2004/ 052271 -49 CH3 H3C OMIVER@OSEICIB O P
P- O C18H37 O P-OCHZCH3 O O H3C CH3 H3C CH3 2 5. Hvdroxvl am nes, for
exanpl e, N, N-di benzyl hydroxyl am ne, N, N-di et hyl hydroxyl am ne,

N, N-di octyl hydroxyl am ne, N, N-dilauryl deroxyl am ne,

N, N-di t etradecyl hydroxyl am ne, N,N 5 i i hexadecyl hydr oxyl am ne,

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

_ o, —
H.C CH
o) o) ? ?
! ¥ O—r—P—OQCH.CH
HyCe=O—P X P—0—CgHy o 24T
o) o) s
H,C b
_3 CHS

- 2

5. _Hydroxylamines, for example, N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine,
N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecythydroxylamine, N,N-

5 dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhy-
droxylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived
from hydrogenated tallow amine.

6. Nitrones, for example, N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyl-nitrone, N-oc-
10  tyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyi-nitrone, N-tetradecyl-alpha-tridcyl-nitrone, N-
hexadecyl-alpha-pentadecyl-nitrone, N-octadecyl-alpha-heptadecyl-nitrone, N-hexadecyl-
alpha-heptadecyl-nitrone, N-ocatadecyl-alpha-pentadecyl-nitrone, N-heptadecyl-alpha-hep-
tadecyl-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived from N,N-dialkylhy-
droxylamine derived from hydrogenated tallow amine.
15

7. Thiosynergists, for example, dilauryl thiodipropionate or distearyl thiodipropionate.

8. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,
stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-

20 benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(p-
dodecylmercapto)propionate.

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

25
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,



droxyl am ne, N-heptadecyl-N-octadecyl hydroxyl am ne, N, N-di al kyl hydr oxyl am ne
derived from hydrogenated tallow amne. 6. Nitrones, for exanple,

N- benzyl - al pha- phenyl -nitrone, N ethyl-al pha-nethyl-nitrone, N-oc- 10

tyl - al pha- hee2p95/030852 one, N-| auryl - al pha- undecyl - ni t r oneb CT/EP2004/052271
N-tetradecyl -al pha-tridcyl-nitrone, N hexadecyl -al pha-pentadecyl -nitrone,

N- oct adecyl - al pha- hept adecyl - ni trone, N-hexadecyl - al pha-heptadecyl -nitrone,
N-ocat adecyl - al pha- pent adecyl - ni t r one,5o\ hept adecyl - al pha- hep-

tadecyl -nitrone, N octadecyl -al pha- hexadecyl nitrone, nitrone derived from
N, N-di al kyl hy- droxyl am ne derived from hydrogenated tallow am ne. 15 7.

Thi osyner gj; @ts%arafté)rmaﬁé?s’ml Gegleqétg arHég\ﬁlesﬁrnbt‘égr'afér QJE!'iLEW ifolddte Qd%fa@élww

t hi odi propi onat e e esters
p-t hi odi prREpIEIs: @"t'%PBUPYr?Q?FGCB‘%%F?rBT@”‘TW@W&WFG st earyl, nyristyl or
tridecyl esters, nercaptobenzim dazole or the zinc salt of 2-nercapto- 20

Do ot S?M@@ﬁ% Lo, RERENE SRk Bnocls O Ala, MydthuigpElien |
st abi | iseras titanim @&wrenagmw@rowal Rh9snhﬁte@ dﬁfﬂoﬁ@tﬁ ehsulfaten of, cmﬁfejd@y and/ or
phos-  phordygiiteosah Unélsis; 26t rﬁ@banﬁoogﬁdsdsuu@bemonmmms@o & adifls aRpfC

Crial iyl RS ‘ﬁ%ﬁ%@ﬂ%&?ﬁm fogamh e Mpf el < Bollin SUeRkES ™

pol yam desgr spnnlnyuafnzbdneﬂwblmead: tampoundsestiet asdarlid ®palpmiersl(kadners). eart h net al
salts of higher fatty acids for exanple cal ciumstearate, WO 2005/ 030852
PCT/ EP2004/ 052271 -50 zinc stearate, nmagnesi um behenate, nagnesi um

st ear al®, Lokllermand feinfaroing, agents fop Gxaranls, (FRICURFAR e Si '%?rtﬁﬁ 83, fibres,

pyr ocat echydsababs) askstok, tplgr@ol, entdapbagitra sulfale, mstaC bxidesiang hedyexides, cafton exanpl e,
i norganic S ' h Janium

o oxt'de. or e aESoBioty AR ot TherlBf dler (LARoAE syt

preferably, alkaline earth netals or gani ¢ conpounds such as mono- or

pgl ycar boxual Iosheacauakﬁve@nfbrtéa@mpléablbénc.%é]er @8Hcante,- Qnuléﬁér@%guﬁéﬁté”rﬁ&i%?' ¢ acid,
adi pi c

Dot e RS B ggntf%ﬁﬂgé@fscaﬁleﬁ?ﬁ%'ﬁ%"e(ﬁ THBrRPepS S SN er 5 and

r ei nf or ci r@eatgemwowmg)ageetsanpl e, calciumcarbonate, silicates, glass fibres,

14. Benzofuranones and indolinones, for example those disclosed in U.S. 4,325,863;
U.S. 4,338,244, U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611;

20 DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethoxy)-
phenyl]-5,7-di-tert-butyl-benzofuran-2-one,  5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phe-
nyllbenzofuran-2-one,  3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-

one], 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethyiphe-

nyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butyl-
25  benzofuran-2-one,  3-(3,4-dimethylphenyl)-5,7-di-tert-butyl-benzofuran-2-one,  3-(2,3-di-

methylphenyl)-5,7-di-tert-butyl-benzofuran-2-one.

The further additives are judiciously employed in amounts of 0.1-10 % by weight, for example
0.2-5 % by weight, based on the polymeric substrate (a).

30
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.



gl ass bul bs, asbestos, talc, kaolin, mca, bariumsulfate, netal oxides and
hydr oxi des, carbon bl ack, graphite, wood flour and flours orfibers of other
natural products, synthetic fibers. 13. OQher additives, for exanple,

pl asti ci serwo 2003b8is6ant s, enul sifiers, pignments, rheol odCT/EP300485H271 ves,
catal ysts, flowcontrol agents, optical brighteners, flaneproofing agents,
antistatic agents and bl owi ng agents. 14. Benzofuranones and indolinones,
for exanple those disclosed in U S 45g25, 863; U.S. 4,338,244; U.S.
5,175,312; U S. 5,216,052; U S. 5,252,643; DE-A-4316611; 20 DE- A-4316622;
DE- A- 4316876; EP- A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyet hoxy) -

henyl ] - 5,
B ocPrEbyrbE y'fét“*(%eﬁ%ﬁ%ﬁﬂetéﬁaﬁ&%'&aw The S TERSAFREURTS. one
3, 3' - bi s[sawbwbiq"@dtbmﬁcwwlﬂcw @ﬂ‘{*ﬂ/‘tﬂh@kﬂ?éﬁtﬁ@ﬂw]’ﬁﬁéﬁﬂtb‘%@#ﬁ'@i? uran-2- one],

5 7-di-t eraIkyI&Hﬁwb!|foleé4bﬁ&MUWQﬁB’éb)ﬂ%amﬁ i) s dif@iddd to the azoalkane.
3-(4-acet tert but yl-- benzof ur an- 2- one,

3-(3,5-di %%’ﬁ?ﬁ°"2E‘ZB‘P\?8?%§F‘§'§%%%§??E)VP?F i -tert-butyl 25 benzofuran-2-one,

3- (3, 45di net hyl phenyl ) -5, 7-di -tert-butyl -benzof uran-2-one, 3-(2, 3-di-
met hyl phe e cén;%uﬁ'as tﬁzr)fof Atekast arta%n%mns&rﬁar SotiORdy funafmaﬁéea IHer additives are

j udi ci ouslg rrg % E anpunt s of wei ght, for exanple 0.2-5 %
by wei ght SOBRRUBES: Sheses e%’ﬁ?'??ﬂqe@'%ff@tbﬁ'ﬁeesk %/S'” thePHiYdeRGRDBUNds of t he
i nvention opmnallyefurmnmpésfeednmvhcbnrmgllqnanyﬁura:ﬂcaiam@dmséqbsmtuted\smmmw| ety of

syntheti c cﬁlg eaQ‘ndchﬁirzl g?&dobk%etd ?lfé?ﬁlaeo erl ltle to?%h?ﬁe e Coﬁynﬁﬂgalmt hods are

descri bed w for céertain preferre ubgr oup oun
2005/ (ﬂ@OSQEt'qD@V/fEPN@W@ZZPQmPQ@Q Corrpounds (1')/(1) of interest include
symmetri cal azoal kanes. The synnetrlcal azoal kanes can be obtai ned by

reacting sul fur ride with at. leas of th sutable
i kyl an nd oy ca s e ekl by RhgtB] Bln S o G At BBNSINE 2t Ge ¢ o
t he azoal kaprer (Il) Shidridalsioppasit) adetategr meyeuny(K) dxide far@xarapik YVhendhegzoochl orite. 5

Qt her conpaidfshalitd s phtt of A rirdf thb%&@&cﬁ‘ﬁéouﬁ’cf & irdref TS BBfirled Fom tRPSiRAGH brY
functi onal I se ounds. These chenicals can be prepared by the

skilled i dha%y 'CQV%"‘HV‘?"S‘E@FF%Q an optionally functionalised anine with an

optionally functionalised N-substituted sul fanoyl
Another group of compounds (I')/(l) of interest are hydrazines. Acyclic and cyclic hydrazines
may be prepared by alkylation of N,N'diformylhydrazine, diacetyl diazene, bis(2-methyl-1-
oxopropy!) diazene or di(ar)alkyl azodicarboxylate for instance, and subsequent hydrolysis. A
20  possible alternative to the synthesis of hydrazines is via the reduction of the corresponding
azine, using a reducing agent such as lithium aluminum hydride or using catalytic
hydrogenation techniques.

Another group of compounds (I')/(1) of interest are cyclic or acyclic hydrazones. Cyclic or
25  acyclic hyrazones can be obtained from the condensation of a suitable carbonyl-containing

compound such as aldehyde or ketone with a monosubstituted hydrazine. Hydrazones of

particular interest are the tautomer equivalents to the azo compounds of interest.

Another group of compounds (1')/(1) of interest consists of azines. Azines are prepared from
30 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



chloride, and oxidizing the obtained sulfam de derivative to yield the
desired unsymretrical, 10 optionally functionalised, azo conpound.

Azoal kanes can al so be prepared by oxidation of the N, N -dial kyl hydrazi ne
equi val ent WPt2p0s/08e$sper (11) chloride, copper(11l) acet atRCTHRP2ME0817Y (1 1)

oxi de for exanple. Wien the azo functionality is part of a ring, the azo
conpound of interest is obtained fromthe oxidation of 15 the cyclic
hydrazi ne equival ent. Another group 0§, conpounds (I")/(1) of interest are
hydrazi nes. Acyclic and cyclic hydrazines may be prepared by al kyl ati on of
N, N di f or nyl hydr azi ne, diacetyl diazene, bis(2-nethyl-1- oxopropyl) diazene

or di (ar)ﬂiagﬂes%%@iaﬁ@aﬁemrﬁbﬁauwaoﬁ sﬁtﬁﬁlgﬁ)ﬁﬁy@a@tr&@éegwgnkam rolysis. A

20 possible alternative to the synthesis o razines Is via the reduction
of the cofW&B¥hdi ng azine, using a reducing agent such as |ithium al umi num
hydri de or using catalytic hydrogenation techniques. Another group of

conpounds D)/ i ; j e nes. Cyclic or
25 oyl | At gtk oPlorkBhE Bl Bl ok beneiieFEMER btk omegR e Y Tl e
car bony| - 6YPRCANGH Which BelHfRsHirgerRN A -digxidy and gipaeneoi-oxide dnwativies pf the azo

NDNOSUbst érdRAdd) YREsa zbmMSounty HhdeRPRResibd bPRédihéit bfthe tdtcRp@Ringare t he

t aut oner eqelﬁ'vafl ehts t@ t he azQ gprrpounds -(Pf int el est. Anot her group of
conmpounds C? "3 5("!“? PrX{AAIVE PARY! SUNASPETORY 3PS 0L PHRYICS A, i nes are prepared from
30 the condensation reaction of identical or different carbonyl-containing
conpound &H&g%r@e%taga% Q@é?yé#@wabhtlﬁ%k@ﬁ‘tggé@%ﬂsmgér@%é 8gtegAnot her group of

conpounds (1")/(I) Interest are triazenes. Al kylation of azides with
nucl edBhil es such as grignard reagents yields 1, 3-disubstituted triazenes.
1,1, 3-tri Exdvsgiest ut ed WO 2005/ 030852 PCT/ EP2004/ 052271 -52 triazenes are

obt ai ned af 1 an. CERe | ' e ' under

al kal i ne &ﬁ%ﬁ@gﬁﬁa&;ﬁ@g aiﬂn%ﬁ;@iM&E%éjge%fcggg'ﬁ%%%%@ﬁ%ﬁq (?/C%'Iq 5’%@9?’%‘? erest is
const i t ut wih e nethody sesgaleddn thefitegpise.5 conpounds, whi ch i ncl udes

di azene- N, N -di oxi de and di azene- N-oxi de derivatives of the azo conpounds.
These1 onEounﬁés!can be synthesized by treatnent of the correspondi ng azo

chem cal s oxi dati ve agent such as peroxy acids or peroxides. The

per cent ag@_\iin argowei g erng_(li%md@unl fff otie_”Ns_t@.
(

Under a nitrogen atmosphere, a solution of 98.5% sulfuryl chloride (10.0mL, 121mmol) in 40
mL of dichloromethane is added dropwise at 0°C to a solution of cyclohexylamine (30.0g,
303mmol) and triethylamine (84mL, 608mmol) in 150mL of dichloromethane. The reaction

20  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;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 white crystals of N,N'-

25  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 NaOCI (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

30 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%).



10 Exanpl es The used reagents and starting nmaterial were comrercially

avail abl e or can be prepared wth the nethods described in the literature.
15 Exanple 1 V So2d 3 C NI N~ WHO NNONRCI Under a nitrogen

at nospher e, W8 288(08485bn of 98. 5% suI furyl chloride (10.OrACT/BR20044532)1 i n 40

mL of dichl oronethane is added dropwi se at OC to a solution of

cycl ohexyl am ne (30.0g, 303mmol) and triethylamne (84nL, 606mmol) in 150nL
of dichloronethane. The reaction 20 mxture is stirred 4 hours at 0C,
neutralized with water, and diluted in dichloronethane (300nL). The organic
conponents are successively washed wth diluted hydrochloric aqueous

sol ution, NaHCCB aqueous solution and brine, dried (Na2SO4), and
concentrated _under reduced Eressure The residue is sus ended i n ether,

filtered tHNYBJROBECHNE# (MaRd). 18hd - 19r@cttPi 1.63-869 e IAShdF7t\ad (1 Bids wi th

100m of etwa%xmormlﬁtgvfsotreza‘awtsaé)@ctqﬁasélc&hd%&QHéﬁpaéguuebwyl)sulfam de
(14. Oqg, 48@ % %Qg ) bi s(cycl ohexyl ) sul fam de 8mvol ) are slowy
added at 1783 0wy 188163 o 10% aqueous NaOCl (114g, 153mm|) and NaCH
(6,29, 5155mml ). The reactlon m xture is stirred 3 hours at 60C, cool ed
down to rﬁ% Eyperature and diluted in 500m of 30 dichl oronet hane. The
organic c ts are successi vel y washed wnth wat er and an aqueous sodi um

bi sul fate so ut| o dr| ed ( .‘ d con trat undery reguced
pressure. oyl F_h iyica g€ty |ight
petrol eume er/ thyI aceta 0/ 1)ito vyi eI d azo ohexane as

yellowwhite crystals (6. 5g, 87% WO 2005/ 030852 PCT/ EP2004/ 052271 -53 ' H
NVR (CDCI 3, §): 3.24 (m 2H), 1.85-1.79 (m 4H), 1.69-1160 (m 10H),
1.37-1.20 (m 6H). 73C NWR (CDCI3 8): 75.9; 30.7; 25.5| n&4.3. Exact nass
calcd for CL2H22N2 requires mz 194.1783, found 194 17 4. 5 Exanple 2 ~J

-oH POIS -0-1- C is - ( )-Ng-N 1S

Under a nitrogen atmosphere, a solution of N-cyclohexylsulfamic acid (50g, 279mmol) and
PCls (58,1g, 279mmol) in 150mL of toluene is very gently warmed up to 100°C and

10  maintained at that temperature for 1 hour. Distillation of the solution yields N-
cyclohexylsulfamoy! 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

15 (19.9g, 82mmol) and triethylamine (47.5mL, 340mmol) in 300mL of dichloromethane. The
reaction mixture is stirred 5 hours at 0°C, neutralized with an agueous Na,CO; solution and
concentrated under reduced pressure. The residue is taken up in dichloromethane (800mL).
The organic components are successively washed with diluted hydrochloric agueous
solution, NaHCO; aqueous solution and brine, dried (Na;S04), and concentrated under

20  reduced pressure. The residue is suspended in ether, filtered through Biichner, 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-
25  diazene using basic bleach in a procedure similar to the one described above for the
synthesis of azocyclohexane from N,N'-bis(cyclohexyl)sulfamide.



OV 1A HNaOCI | NaOH O N=N 15 Under a nitrogen atnosphere, a solution of
N-cycl ohexyl sul fam c acid (50g, 279mmvol) and PCI5 (58,1 g, 279mmpl) in
150mL. of toluene is very gently warned up to 100C and 10 nmi ntai ned at that
t enper at ur evéovos3dssur . Distillation of the solution yi #CAELPRA04/052271

cycl ohexyl sul famoyl chloride as a col orless solid (45. 5g, 82% . A solution
of 13.6g of the cycl ohexyl sul fanoyl chloride (69mmol) in 100nL of

di chl oromet hane i s added under argon_gjnosphere to a sol ution of

1- hexadecyl ami ne 15 (19.9g, 82mml) and triethylamne (47.5nL, 340mml) in
300nmL of dichloronmethane. The reaction mxture is stirred 5 hours at 0C

trali duced
e cor e it oSO ST AL A OB VS
conponent $OBt B a\igi¢ els’d f/‘\/féini/z%ﬂﬂs@fétpyﬁlp'ﬂ%ym hexadecyipyirraen(S8rMeDaqueous

sol ution, NaHCO3 aqueous solution and brine, dried (Na2S04), and

concentr at, C he_ i due J _ ed in ether,
i1 tored AMMIGRTEH: Akar® (ot £ HE 2Phren B et £ Rl MDA i e 1
100m af @Hhersouczowrelzm-l 20.881(t *a=Tbiayatr *ONMR-(CPCI3ahaB)0L 69.0; 31.9; 30.6;

N - hexadeg, |\ f T I | sul fam de
is oxidi ze %Jr %r@ %§ d%g;? ?79%%72 %%x%gﬁlpvggﬂfgz%%géﬁgfﬁé basi c

bl each in Cazl'bqf‘bteéld[ﬁsé“ ?’?ﬁ p3d, fPW“’tQ@@%We descri bed above for the synthesis
of azocycl ohexane from N, N -bi s(cycl ohexyl ) sul fam de. WD 2005/ 030852

PCT/ EP200£ 1152(%71 -54 The N-cycl ohexyl - N -n-hexadecyl - di azene product is
obt ai ned | ow soI idof lownelting point, in ayield of 77%from
20. Qg of N-cycl ohexyl - hexadecyl sul f am de(59rm "H NMR (CDCI 3, 8):
3.70 (t, 3J=7 2Hz 2H) (tt 3J=5.2 1, H,; 1.85-1.60 (m
13T NWRV(CDCIS 8): 76.0;

5 9H); 1.@;@ Im, 078%: (t, 3Hzm 3F) .
69.0; 31.9 I 29.7 (br ) 29 9., 29.5; 29.4; 27 @\@2 25. 6;

24.3; 22.7; 14.0. °Exact mass cal d or C22H44N2|requires ni 6. 3504,
found 336. 3503. NaOC

NaOH

NZ g N\N
10 : \O

*4,4'-bis(cyclohexylazocyclohexyl)methane is prepared from cyclohexylsulfamoyl 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%.

15  "H NMR (CDCI3, §): 3.1-3.3 (m, 4H); 0.90-1.85 (m, 40H). Exact mass calcd for CosHasN,
requires m/z 400.3566, found 400.3573.

Example 4
The FR efficacy of the compounds of the invention is tested.

20
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.



Example 3 0- o0 0 11-il-Ad X~-- XN-\\INX 0~11 HN O O C NAD NaOH ~N'N
M NV 10 4, 4'-bis(cycl ohexyl azocycl ohexyl )nethane is prepared from

cycl ohexyl sul fanmoyl chl oride and 4, 4'-di am nodi cycl ohexyl net hane fol | ow ng
a simlar nubtéshssssynt hesis as the one used for the PERERIYHAESETI

N-cycl ohexyl - N - n- hexadecyl -di azene, in an overall yield of 26% 15 'H NWR
(CDCI3, 8): 3.1-3.3 (m 4H); 0.90-1.85 (m 40H). Exact nmass calcd for
C25H44N4  requires m'z 400. 3566, found;400.3573. Exanple 4 The FR efficacy
of the compounds of the invention is tested 20 Pol ypropyl ene i s bl ended
with 0.1 % by weight of calciumstearate, 0.2%of CIBA(r) lrganox(r) B 501

and 0% 0. 25 Ofesfl 34 BiN 4199 st oo R, (5 hiilimdliss el t processed into

fibres, spun 1 nt socC subsequently conpression_nol ded int thin

films. T OFF%"%'PTH cacy is test d""&@@%?%ﬂ‘%@dto tTWéa' R¥BIRAIMEN 4102 Part 1

Cl assificati on B2 test nethod. réw(%?)030852 I#Qél’éd;‘)PZOOM 052271 -55 Tabl e
{

1: reSUl t (A I.Irl\l‘4102 teoc, fnﬂ" I III LI UII, Ak \JUIIIII vun I C )

%ank ‘8 U \ |
For mul at i ver age damaged Total burning tine rea (cn?) (sec.)| Blank 184
32 0. 25%02Sipemnpdursf ofexamgid @ 3 (28 13 0. 50% cgfiound of exanple |3 21 8

0. 25% CO'chTdeoE’ﬁH’dﬂéi(ﬁnﬁe?y 1810 50% conmpourgl of exanpte 233 13

0.25% compound of example 2 39 18
0.50% compound of example 2 31 13
0.25% compound of example 1 39 16
0.50% compound 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 . |30.4

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 16.8

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

5  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. 25% conpound of exanple 1 39 16 0.50% conpound of exanple 1 22 10 Table
2: DIN 4102 test, edge ignition (190 x 90mm sanpl es) Fornul ati on Aver age
damaged Total burning tinme length (nm (sec.) Blank 190 30.4 0.25%
conpound of woxammsess3 37 10.6 0.50% conpound of exanpl eQE/ER0WOSR71 0. 25%
conpound of exanple 2 54 15.8 0.50% conpound of exanple 2 45 12.6 0.25%
conpound of exanple 1 41 11.6 0.50% conpound of exanple 1 41 9.8 5 From

t hese experinents, it is clear that tgg conpounds of the invention provide
fire retardancy and sel f-extingui shing properties to pol ypropyl ene sanpl es
at very low concentrations. W 2005/030852 PCTI EP2004/ 052271 -56- C ai ns
1. Afl am-bgug%ar dant conposition, which conprises (a) a polyneric
substrate b) at |east one corrpound of formula (I) 5

R4R3R2C- Z1- zAMm)aFmF@pn(ppyltl%wh@h peprisend Z2 are both NRL and Z3 is C or
N r is O, a\é{rpalvnﬁﬁcswst%te%ﬁd ris 1l when Z3is C 10 the two R 's form

t oget her d.or e pendently H or fornms a bond together wth
R2 presen?b gfﬂ?ﬂgn ?‘rggg?%of@r%fégl? respectively, Z3; each R2

i ndeperddently forns a bond or is a m)noval ent radical as defined for R3 and
R4 15 bel oW RRyR,C-Zi-ZrZs(RoWR3Rs 0)

wherein Z; and Z, are both NRyand Z;isCorN; ris 0, when Zzis N, and ris 1, when Z3 is

C,
10
the two R¢'s form together a bond or each R; is iIndependently H or forms a bond together
with Rz present at the adjacent C-atom or, respectively, Zs;
each R; independently forms a bond or is a monovalent radical as defined for R; and R,
15 below;

each Rs is independently and each R, is independently a monovalent radical selected from
H, optionally substituted alkyl, optionally substituted alky!l interrupted with one or more O, N
and/or S atom(s), optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl,

20 optionally substituted aryl, optionally substituted arylalkyl, optionally substituted
alkoxy(alkyl),, optionally substituted aryloxy(alkyl),, optionally substituted arylalkyloxy(alkyl)n,
optionally substituted alkenyl, optionally substituted alkenyoxy(alkyl),, optionally substituted
alkynyl, optionally substituted alkynyloxy(alky!),, optionally substituted heterocyclyl(O)s{alkyl),
with one to four heteroatoms selected independently from N, O and S; R-Y-C(O)-(alkyl), or

25 R-C(O)-Y-(alkyl)n, wherein each R independently is H, alkyl, alkenyl, cycloalkyl, ary! 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), R; and R4 form
together with said C-atom or, respectively Zs, wherein they are attached to, an optionally

30 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 R4 above,
or forms a bond between the C-atom and Z, or, respectively, between Z; and Z,, or forms a



each R3 is independently and each R4 is independently a nonoval ent radical
selected from H, optionally substituted al kyl, optionally substituted al kyl
interrupted with one or nore 0, N and/or S aton{(s), optionally substituted
cycl oal kyl , WOpPIS@8E5? y substituted cycl oal kyl al kyl, 20 JSiTVERIB14/052271
substituted aryl, optionally substituted arylal kyl, optionally substituted
al koxy(al kyl),, optionally substituted aryl oxy(al kyl), optionally
substituted arylal kyl oxy(al kyl), optigpnally substituted al kenyl, optionally
substituted al kenyoxy(al kyl),,, optionally substituted alkynyl, optionally
substituted al kynyl oxy(al kyl),,, optlonally substituted

het er ocycl ( 0

| ndepen der?%ﬁrho(lﬁ)%m% b l\?'slt%n forrﬁé&@@[‘a‘@dh % ﬁkﬁét&ﬂ%?%sp%@tk?@) n(i A kyl),
wher ei n eé‘&%amlaﬁﬁéﬁféﬁ’@@tﬂ ly is H, aI kyl , aI kenyl, cycloal kyl, aryl or

het erocycl yl as defined above, each of which I's opti onal |y subst it ut ed, Yis

O or NH aqr .at ] e Catomand Z3, as given in the above
o PR ol

formul a (Ie)a together with said Catomor, respectively Z3,
wherei ® they are attached to, an optionally 30 substitut ed sat ur at ed,

parL iall Y@ZJﬁFn%tt@éltr@Fwﬂ{R{rﬁtpfééenthd RRwhith labeCat@bhed thdrb®, $Yrshem hOI Sto 20
car pon an ro.rin etero rin
atoms ar eqzsggf}éé{;@% '1|Z’r %ﬁ[quW 6’%%"}’8? §nérgﬂﬁ%ef'€%ﬂy %WB%QISEE{% tedyi cal as J
def i ned f aikylR3:, apitn@y sababituéed alkylené itanmeptad Wwithehelpe meesed, @ Bed/@-%t om and Z, or,
respecti V%bﬁ/onal%hwﬁﬁbd%?ycuem&% oaaanempgmtnaey\gc%gﬂgé%%éﬁe WJnEIPyZOOM 052271

-57 bond in th stem’f or ned ween sal C-at'om
respectd véF?ﬁt'tU?ﬁ CV%\??&‘V neglkyiegesrclorky é]ea?%'ﬁ'iaw prbstibtsd apleoR Ptighady n i s
i ndependentbsjituidaryléhpalkerel opfidndlig substituteg atylkaecalimcnbariiBne, ioptigpas ent , R3 and

R4, which t
wher ei hcea%ﬁﬁ?eé hg%gj%%é}@%r 86 t@na!@ S%{S%ﬁd hetgowoc{ﬁén F%gysé%]so'tf I {’téﬁ algs al kyI ene,
optional | yEU@iub@ld|h?tﬁ®wlﬂ¢ﬂe§lkﬂﬂ@hﬁﬁf0§wytﬁ@§e@0mh indepgadently hesrame@ning and/ or S,

optional | )és@NEﬁfof RyBRARLARIQ T, kid ZRed ea@@hbéﬁ’éﬁ&én&ly 84sThbd BBRE tis 1-3
cycl oa{ kyl e tio

Y o B mase g e e ks atiuciohy SO b0y e ch g ene.

opt i onal | withis 20&toi 100A%gimalr y| eneal kyl ene, optionally substituted
aryl eneal ‘%YketB ¥ WRIDR,, @gégbflnﬁ' and R4,S\M¥?<§1tdré é&b@ﬁ’ﬁdﬂﬁér l%kffe%é(r{t@gﬁmngom' onal Iy

substituted h cyc kyl ene or tional sub
het er ocyclgﬂuén%ea %Wﬁéaw &?ﬁ?ﬂ% whigh de@a‘@ﬁalf&c“’i”ﬁﬁlétﬂéﬂﬂ@r\‘f‘lt 9fhas a meani ng

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

Uisa %‘CHTTR'%’X,or

‘_{Qz__R'_].
)\x ; R"is H or alkyl and x is 2-500;

or the two Rj3's, as given in the above formula (1), form together with the -(R:R4)C-Z4-Z»-

25  Zs((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 Zs, r and R, to R4 are as defined above;



as given for R5 and RS above, Z, and Z2 are each independently as defined
above, t is 1-3 15 and k is chosen so that the nol ecular weight of the

resul ting conmpound of forrmula (1) is wthin 200 to 10000 gl nol; or Z3

t oget her wiw2088p308§2 present, R3 and R4, which are atta®oE@EPLlogrLLT,
represent a linking group -R8- to form RRR3RAC-Z, -Z2-R8-[ U " whi ch denotes
a recurring structural unit of a polyner, wherein Re is a |inking bond or
al kyl ene, cycl oal kyl ene, heterocyclylgne or arylene; 20 Uis a f CHF i
R}-xor ' 1H2 R T,; R is Hor alkyl"and x is 2-500; O or the two R3's, as
given In the above formula (1), formtogether with the -(R2R4) C Z1-72 25
Z3((R2),R4)- _ npi ety an t L, onal substituted aturated, .partially

sat ur at ed? Vtye"aars 8 %%/'P%?”\r?rg%%‘?ﬂbar L%toﬂ/ecs?/eéﬂ%" wn%egt%grfg{ 8?7?% m uc[eénf% car bon
and, opt i oredré gompoundsntformuiad)) as ddfinef abowsrs, whereby the further hetero ring
atons are selected fromone or two of N, O and/or S; and wherein Z1 to Z3,
r and R2 to R4 are as .defined aboye; 2005/.030852 PCT/ EP2004/ 052271 -58
as wel | agl'%hﬁe BB?Y'&%*%BE'“ ﬁ'eggmmqng:g}[%gmﬁé\doqnta?leaﬁ ag%'}eeq% ﬂl?rc'étﬁmﬁ?g&éaﬁhereof, or
of a nbxt depictanifin theaboverformuiagl) cuapd Rners irdibpdndentiy lothe( thpn Bland & isrteat aabove; with
t he provigggthat in the compound of fornula (1) at |east at one of the
C-atom and EB, as b5 depicted in the above fornmula (1), R3 and R4 are

i ndependently other than Hand R2 is Hor a bond; with the further provisio
t hat whenwitthtae tiethgerovisicthatidentieaompdund 8f farneuteDdeia orafouh® bifodnala ( 100), 10
RAR3C=N- N ,ObCR2R3R4 (100) the polyneric substrate (a) is not an aromatic

al kenyl h "or copolyner. 15 2. A flane retardant conposition according to
cl ai m'®, wherein the conpound of fornula (1) |Is selected fromthe follow ng

conpounds of for p,8eNnNR)-OR,RIR,: (100)

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

15
2. A flame retardant composition according to claim 1, wherein the compound of formula (I)
is selected from the following compounds of formulae (I1)-(Ill):

a compound of formula (1!)

20 R4R3R2C-NR+-NR¢-CR2R3R4 (m
wherein the two R+'s form together a bond, or each Rs independently is H or forms a bond
together with R, present at the adjacent C-atom as defined in claim 1;

a compound of formula (l1l)
25 R4R3R2C-NR1-NR1-NR3Ry ()
wherein the two R4’s form together a bond;

wherein in the above formulae (1l)-(lll) Ry to R4 are defined in claim 1.

30
3. Aflame retardant composition according to claim 1, wherein in the compound of formula
() both at the C-atom and at the Z;-atom R; and Ry are other than H and R, is H or a bond.



a conmpound of forrmula (I1) 20 RARBR2C- NR1- NR1- CR2R3R4 (11) wherein the two
Ri's formtogether a bond, or each R, independently is Hor forns a bond
together with R2 present at the adjacent C-atomas defined in claiml; a
conpound ofwWDapesWBessz 11 1) 25 RARSR2C- NR1- NR1- NR3R4 (|| | )PCRERIPMEOR22(he t wo
R1's formtogether a bond; wherein in the above fornmulae (I1)-(111) R to R4
are defined in claiml1l. 30 3. A flanme retardant conposition according to
claim1, wherein in the conpound of fgpnula (I) both at the C-atom and at
the Z3-atom R3 and R4 are other than Hand R2 is H or a bond. WO 2005/ 030852
PCT/ EP2004/ 052271 -59 4. A flame retardant conposition according to claim

1, wherei Nt Rg @Q(E%Wﬁhgcﬂaos{ugn %.%Xr(alng?o cléﬁm wIZerelg?he do@lpﬁ%%lisgcgcﬁlh: 3{

substi t ut ed. osi tion accor

wher ei n t 184 orfdusvanmatiycallgsubgituted.c and -Z,-72- is unsynmetrically
substituted. 6. A flame retardant conposition according to claim1, wherein
t he conpound of fornula (1) 10 is a conpound of fornula RARZR2C- N=N- CR2ZR3R4
(Ita). 7. A flame retardant conposition according to claim2, wherein the
conpourfd dk Adameifetardant Fompositiar gechiding dnekiR3 , wirrteiRthezompbigndgb issac@liat om f or m

t oget her tg‘,\gtg%_,Qu@pm%{ricg,%hbgﬁm;e@ substituted, saturated, partly saturated
or aromatic, nono- of polycyclic ring systemas defined in claim1, wherein

said rings are sel ected from cycl oal kyl or aryl which is wunsubstituted or
substituted with 1-3 of -OH, -NH2, -OOCH, alkyl, alkenyl, alkynyl,

cycl oaI kylg vyl I

Vg Lty S ety B o A,

noi et y1Qas ipa C‘?”ﬁpoﬁ%ﬁ eff@mwam et Mﬂ(ﬁﬁal |y substituted with al kenyl :
20 B. A flame retardant conmposition according to claim1, wherein Z3 forns
together wwth R2, R3 and R4, which are attached thereto, a group
-Rs([Z2l-Z22-Rs-]1kZ,-Z2-R5-H)t as defined in claim1, wherein each R5 and
R5 i s i ndepeAdeane rejardgnt comexdsitipn secorsting taiclainl 2awkereie the, cooppursired Farpula (1)

is acyclic and R; and R4 at the same C-atom form together therewith an optionally
15  substituted, saturated, partly saturated or aromatic, mono- or polycyclic ring system as
defined in claim 1, wherein said rings are selected from cycloalkyl or aryl which is
unsubstituted or substituted with 1-3 of —OH, -NH_, -COQH, alkytl, alkenyl, alkynyt!, cycloalkyt,
cycloalkylalkyl, aryl, arylalkyl, alkyl-C(O)-O-, alkenyl-C(Q)-O-, and/or alkyl-O-C(QO)-, whereby
cycloalkyl and/or aryl moiety as or in said substituents is optionally substituted with alkenyl.
20

8. A flame retardant composition according to claim 1, wherein Z; forms together with Rj,
Rs and Ry, which are attached thereto, a group ~R's([Z1-Z2-Re-]kZ1-Z2-Rs-H); as defined in
claim 1, wherein each R'sand Rsis independently optionally substituted alkylene, optionally

25  substituted cycloalkylene, optionally substituted cycloalkylenealkylene, optionally substituted
arylene, optionally substituted arylenealkylene, optionally substituted heterocyclylene,
optionally substituted heterocyclylenealkylene, optionally substituted
cycloalkylenealkylenecycloalkylene, optionally substituted arylenealkylenearylene or
optionally substituted heterocyclylenealkyleneheterocyclylene; each Re independently is

30 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



25 substituted cycl oal kyl ene, optionally substituted cycl oal kyl eneal kyl ene,
optionally substituted arylene, optionally substituted aryl eneal kyl ene,
optionally substituted heterocyclylene, optionally substituted

het er ocycl ywereei/ddgdsene, optional ly substituted PCT/EP2004/052271

cycl oal kyl eneal kyl enecycl oal kyl ene, optionally substituted

aryl eneal kyl enearyl ene or optionally substituted

het er ocycl yl eneal kyl enehet erocycl yl engg. each R5 independently is 30
optionally substituted al kyl ene, optionally substituted al kyl ene interrupted
with one or nore N, O and/or S, optionally substituted cycl oal kyl ene,

optionall Mptﬁh'é?l?&i;ﬁs‘ﬂfu?éa hfelsé%cpamehnm@@eh&womfyfene,%ﬁ 9Nl laye é}w;i‘ﬁié& yt ed

cycl oal kyl enea e_necgc oal kyl ene, optional'ly substituted aryl ene,
opt i onal | {# 1B 8yoelirgd B5EAM kyl ene, optional |y substituted

aryl eneal kyl enearyl ene, optionally substituted heterocyclylene, optionally
substituted heterocyclyl eneal kyl ene or WO 2005/ 030852 PCT/ EP2004/ 052271 -60
optional |y substituted heterocyclyl eneal kyl enehet erocycl yl ene, each -Z1-Z72-
are - NR - RR A flame refaedant gpmpgsitiorageqedingsto glsinga nheesin tha cempaups of fomuta (DA £ | ane
ret ar dant sGeRBe@irérh BI3(CREEANYHZEE clbAkyhhIRANE) clodfgaiRidzodikenecompound of fornul a
(11) is sel E‘ ted Lrlom bi %ag%ll coal kgl a%o fl oal Ik%ﬂ(g al ka]ne,

cycl oal kyPAPEYREZN RSSO F. Iaa Paralrdiene, AV BRI al Kane,

cycl oal ky batzzeaypd conpduads prefarghiyairarabikeyieoatitylazocyologlksialisangl conpounds,

prefer abl ¥, ddaRTddaR ey bichabdiylasqeralnalinsibpbitpitne aigiChpalakidigeoal kane or

cycl oal kylazocycl oal kane, mTereb any of the alkyl-, aryl-, arylalkyl-, 10
Syl odPkyPLekalit e avBaniiaIdl & gpiohall sikstistedivy T Ssbsiventsed with 13
substituents. 10. A flame retardant conposition according to claiml1,
wherein the conpound of forrmula (I) 1is a conpound of fornmula (I Ib) 15
RARSBR2C-N=N-CHR 3R 4 (1 1b) wherein one or both of (R3 and R4) and (R 3 and
R 4) for me dytamesetaidaptcoswpsitianageeseing (islaire i rvhetsineipe sprapaund atfaadia ®, an

opti onal | y adahpbirdwf Renula@ibyr at ed, partially saturated or aromatic, 20 nono-
or pol1§cycl ic ring systemas defined in claim1, wherein said ring systemis
sel ectéd from phenyl, nono- or bicyclic cycloal kyl of 5-16 C atons or nono-
or bicyclic HeRRLNN-GHRER's HW16 ring atons with 1-4 N, 0 and/or S atons;
or each R3 and R4 and/or each R3 and R 4 are independently H alkyl,

al kenyl, evké(rgig%lné ora bro)(l*l of (I%ar andaFli,,;(%ld ’(R'(a:gr%l F?S lfol%ltc’age?h%(r:\llvﬁ?éalf égltok g lwhergi%t erocyclyl

they are attached to, an optionally substituted, saturated, partially saturated or aromatic,

20  mono- or polycyclic ring system as defined in claim 1, wherein said ring system is selected
from phenyl, 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; or each R; and R4 and/or each R’; and R4 are
independently H, alkyl, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl
or heterocyclylalkyl, wherein the cycloalkyl and heterocyclyl as a group or part of a group is

25  mono- or bicyclic ring with 5-16 ring atoms; and R, is H or a bond in said ring system
between said C-atom and a ring atom adjacent thereto;

or C-atom denotes together with H, R’; and R's, which are attached thereto, a group —R's([Z:-
Zo-Re-[kZ1-Z2-Rs-H), as defined claim 1, wherein each R’sand Rsis independently alkyl,

30 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, arylenealkylenearyiene,



or heterocyclyl al kyl, wherein the cycloal kyl and heterocyclyl as a group or
part of a group is 25 nono- or bicyclic ring wwth 5-16 ring atons; and R2 is
H or a bond in said ring system between said Catomand a ring atom

adj acent t HeP@005/03862 C- at om denot es together with H R PCEP2R44522¢0hi ch are
attached thereto, a group -R 5([Z1- ZrRr-]kZ,-ZrRs-H)t as defined claima1,
wherein each R's and R5 is independently al kyl, 30 cycl oal kyl ene,

cycl oal kyl eneal kyl ene, aryl ene, aryl egeal kyl ene, heterocyclyl ene,

het erocycl yl eneal kyl ene, cycl oal kyl eneal kyl enecycl oal kyl ene,

aryl eneal kyl enearyl ene or heterocyclyl eneal kyl enehet erocyclyi ene; each R6

' ndependeﬂétér}STJgg‘eﬁé tefdtGaly !éie%h(*lé‘ﬂéeor hét@%@fcfﬂéﬁ&ﬁﬁ:léﬂeﬁ&eﬁ&%ly%e rgage- N 0

| ene, ene

and/ or

el oal kyZeeatp RYFENBEydt 81 fgNRE o5 APEA RS 15 MesRRl Kyl ene,

aryl eneal kydheraoyh enity MO gAAE D@0 as Rarars firR2 RAR'QFPLRL, Rs-26d R,

het er ocyc NBLON.

het erocyc%‘owgar%ﬁfugeﬁg% éeridgﬁt?%iﬁ?nog e Nﬁz’ C%) HZilkyl alkenwkyﬂlﬁi is 1
or 2, éndcxsloauévle@ce@hﬂ@i%amham IV' Qi\%@vea‘yem,lh@@)@-éuﬂowkvhorﬁi%t y of a
group def iyAgebyedyciv@ikyil and/sr dn®iole,asBfin sBd 3ubsttudnts i optiorAtly aubetitited wipt i onal |y
substi t ut elg i pdependent ly with 1-3 of -OH, -NH2, -COOH, al kyl, alkenyl,

al kynyl , rS)'(:I oal kyl, cycl oal kyl al kyl, aryl, aryI al kyl, alkyl-C(O-0,

al kenyl - (O -O and/or al kyl-0OC(O)- wher eby cycl oal kyI and/or aryl noiety

as or in §@W@Ina°stsa%&idbeé%ttt@eéz%n€aﬁwa@a& o) estbiQ5F bh bkidRGhepedth  al kenyl . as wel |

as an oxide(s) at the azo moiety, a salt, an ester or an anide thereof 10
11. AWl ane retardant conposition accor di ng to claim 10, wherein the
compound of formula (I) is a conpound of formula (11b")

RAR3R2C- Qléﬁ and (R 3
and R 4) N? ograt ﬁjeagl %Mh}p%s'ﬂé, gt%é'ﬁq@%%mgﬁ”&g% nhp %e%/n(dgrﬁ%&gf??r%ﬁed to, a
sat ur at ed{ 'ﬁﬁﬁ@@wnﬂ@ffﬁ”ﬁdﬁ @Ystem wherein said ring systemis selected
from nonocycIR4R3mqhipathi3R9f (k)8 C-atons; or each R 3 and R4 are

PSR Yo e L R L P P bl R, 200
they are attached to, a saturated, monocyclic ring system, wherein said ring system is
selected from monocyclic cycloalkyl of 5-8 C-atoms; or each R’; and R4 are independently H,
C+-Capalkyl or Cs-Cgeycloalkyl; and R; is H or a bond in said ring system between said C-
atom and a ring atom adjacent thereto.

20
12. A flame retardant composition according to claim 1, which comprises as component (b) a
compound of formula (llc)

25 RsR3R2C-N=N-CHR';R’s  (llc)

wherein R3 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'4, which are attached thereto, a group -

30 R's((Z1-Z2-Re-)Z1-Z2-Rs-H)i, wherein each R’sand Rsis independently C4-Cgalkylene, Cs-
Cseycloalkylene, Cs-Cecycloalkylene-Cy-Cgalkylene, Cs-Cgcycloalkylene-Cy-Cgalkylene-Cs-
Cecycloalkylene; each -Zy-Zo- is -N=N-, tis 1 and k is 0.



12. A flane retardant conposition according to claim11, which conprises as
conponent (b) a conpound of fornmula (l1c) 25 RARSR2ZC-N=N-CHR 3R 4 (I c)
wherein R3 and R4 formtogether with said Catom wherein they are attached
to, a cycl owoKes/03¢525-8 C-at ons; and C-at om denot es t ogeder20awosiz’H, R 3
and R 4, which are attached thereto, a group - 30

R s([ Z1-Z2- R6-] kZ1-Z2-R5-H)t, wherein each R 5 and R6 is independently

Cl- C8al kyl ene, C5- Co6cycl oal kyl ene, 5 Cocycl oal kyl ene- C - Csal kyl ene,

C5- C6eycl oal kyl ene- d - Céal kyl ene- C5- cycl oal kyl ene; each -Z1-Z2- is -N=N-,
t is 1 and k is 0. WD 2005/ 030852 PCT/ EP2004/ 052271 -62 13. A flane

ret ar dant i rises (c) a further
flame ret argdKrﬁ%mé r%ia%%n?%ﬁ% g'hén%cé@dﬂ ?OJIQ cght%%g%@?on according to claim13,
wher ei n t K@ affurtheramefretgrdant et ar dant  is a hal ogenated flane retardant, a
phosphorus conpound, netal hydroxide, netal oxides, a nelamne based flane
retardant, N-hydrocarbyl oxy substituted (NOR) hindered am ne FR, an

al um ni um conpound, an antinony conpound or a boron conpound or m xture

t her eofs. 1240A i&@ne ratardanheonpssitiordecaerdiog tapxbairn t1 B ovhereivhthe Furberflamegetsrdata) a

pol ymeric isSéJllib?& RAt€d a?ﬁ'ﬂﬂ'e{amanﬁ ﬁ’é’QBQMUéjchrfpoanf mé{aﬁh)/dl'ox}deltﬁetal oxides, a

RAR3R2C- Zr Z2- % gS %HH) erein /2 are and 'Z3 is C or
N ris oM baseq nt. N; drf?aFVﬁ%‘ﬁs'f??“tl“?d '&,C)R)Z‘B”dceff’éjac%'ﬁ? s form

t oget her anlatumlhmm ccanmalund%]anlaatlmamlepemimdlbd g/bdrbroconipoumsoraniktanedherexet her w th
R2 present at the adjacent C-atomor, respectively, Z3; each R2

i ndependently fornms a bond or is a nonoval ent radi cal as defined for R3 and
R4 Dbellow, 25 each R3 is independently and each R4 is independently a

nmonoval entysr Adam@tetHeneedrsdsiti6 ) Which comprises
(a) a polymeric substrate, and
(b) a compound of formula (I')

15 R4R3R2C-Z1-Z2-Z5(R2):RaR4 ()

wherein Z, and Z; are both NRyand Z;isCor N; ris 0, when Z,is N, and ris 1, when Zs is
G

20 the two Ry's form together a bond or each R; is independently H or forms a bond together
with R present at the adjacent C-atom or, respectively, Zs;

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

25
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

30 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(alky!),
with one to four heteroatoms selected independently from N, O and S; R-Y-C(O)-(alkyl), or
R-C(0)-Y-(alkyl),, wherein each R independently is H, alkyl, alkenyl, cycloalkyl, aryl or



H, optionally substituted al kyl, optionally substituted al kyl interrupted
with one or nore O, N and/or S atom(s), optionally substituted cycloal kyl,
optionally substituted cycl oal kyl al kyl, optionally substituted aryl,
optional | y wamsevwessed aryl al kyl, optionally substitutede@OEbokmsyial kyl), ,
optionally substituted aryloxy(al kyl),,, optionally substituted

aryl al kyl oxy(al kyl),,, optionally substituted al kenyl, optionally
substituted al kenyoxy(al kyl),, optionglly substituted alkynyl, optionally
substituted al kynyl oxy(al kyl),, optionally substituted

het erocyclyl (O s(alkyl), wth one to four heteroatons sel ected

i ndependeptly from 0, and S; R.Y;:( O Q- Y- (al kyl),

wher ei n ea%tﬁ%ﬂc[yﬁ@e‘gg?@e%f’\’? e gt q—i‘”h'ﬁ% ﬁﬂﬁonaﬁ%(y%é&%ﬂtﬁedc%? %b{f (Cgrsyl or VO
2005/ 03088 iPETdEPENCEtly 052271 -63 heterocyclyl as defined above each of
which is optionally substituted Yis Oor NHL each s and nis

i ndependently O one_or both of the C-atom and d§%c(pas given in
t he aboveOT%P%?rePc’(hl ‘)f thep%atgw@nﬁ&a.@apwen g theghayafaimuylg dnRs2q 8t om or,
respecsi vedgytherZBth salde-atom ot, nespeatively, a tvéheteircthéyoare attached foparadptignallg ubst i t ut ed,

saturat ed tbb‘%ﬁ‘t[n’e%aéalu)’at%%bﬁ %\&‘% faltedacfr %l{l& mo%%?g?lgiklﬁqmﬁgyﬁ%ﬁ 8f§]e”9 system

of 5to on an opti onal
hetero ri ﬁ@;cebwdacwéonaﬂblheefcerwgfat% WherebyArgip pnail;hetgmmg@tqngs aie nonoval ent

ragl gil aSeléi@édfmng@éno%’r@a@H Wts@%\ﬁ@«alenﬂ"adtfzé)b%efﬁe@fﬁﬁ% Bed Mﬁ&b@d vé, Pﬁ C-atom
an or esp ClLI VY€ e en 1N eri ng
system foPnf\rQ. tﬂ?’ %S'H'éé’rﬁ g’ TREN %‘arcfes@egtvg%bﬁgveepgaﬁrécgﬁ PV 8z3, and a
ri ng dfomberdiiathenng systenefouneddy RZ3nd B etween geitl Keatormiot, nesRestivelf, qwaetgent R3 and

R4, whi chriﬁ%ﬁo,ﬁtag@ggﬁeﬂe,te{bereto a group - Rs([Z -Z2-Rs-]1kZ,-ZrR5-H)t,
wherein each R's ‘and R5 is independently optionally substituted 15

al kyl ene, optionally substituted al kyl ene interrupted with one or nore N, 0O
and/ or S, ooz;tfércmadde;hes witls R}, tifypressentc Redndal JyHishrees attohédtheretoya grebsti t ut ed

cycl oal kY}q é‘ﬁ%g 7 ﬁl 52 qu@)t Er%i le\éch §“Qr?tfl=§tléj’ fe&aend o;%tlo?au& substltruted

cycl oal ky ene, tlona
opt i oddl | 9|kV|§19b§R"i°t13]lVé@SéﬁU§ﬂd lanwteérhléed ‘@lﬂt‘?”@rﬁ’ampv N hand/ar ed

aryl eneal Kmloaﬁl@@uwslmmoy@@etmywaaldpﬁonaﬂwmtsﬂtttba @dloblﬁil@te@&%lérﬁé’b&tmaﬂyoml onal 'y

ot er ooy e Poheifel PR RIS RS EEDRURE, PR Bt a3 REE i 2 reani ng

as gi ven bdistitRted agyterediicyles ovptionaityl substitulZ® anylenesdkylenearglepe nptiontllyy as defi ned
above, t ighshuRd h@t@%fqlfclwe?\ectfb@§ l %sﬁtﬁ'@& hdtE8cydRleRSatlyRhe WRoABRaQf t he

resul ti ng conpound f'or mu
20 substltuted heterocyctylenealkyleneheterocyclylene each Rs independently has a meaning

as given for R’s and Rs above, Z1 and Z; are each independently as defined above, tis 1-3
and k is chosen so that the molecular weight of the resulting compound of formula (1) is
within 200 to 10000 g/moil;

25  or Z; together with Ry, if present, R; and R, which are attached thereto, represent a linking

group -Rs- to form R2R3R4C-Z4-Z2-Rs-[U]x which denotes a recurring structural unit of a
polymer, wherein Rg is a linking bond or alkylene, cycloalkylene, heterocyclyiene or arylene;

Uisa ‘{‘CHFTR‘}'X ,or
_4[32__5+
30 X ; R'is H or alkyl and x is 2-500;



wi thin 200 to 10000 g/nol; 25 or Z3 together wwth R2, if present, R3 and R4,
whi ch are attached thereto, represent a linking group -Rs- to form
R2R3RAC- Z, - Z2- Rs- [ U x whi ch denotes a recurring structural unit of a

pol ymer, wh¥P&@p3/0pe8s3 s a |inking bond or al kyl ene, cycl FAITKER2M4&52271

het erocycl yl ene or aryfene; Uis a fCHh CR+, or Il X rHZ R 30 cx ; R is
H or alkyl and x is 2-500; 0 O WO 2005/030852 PCT/ EP2004/ 052271 -64 or the
two R3's, as given in the above formuga (1), formtogether with the
-(RRR4)C-Z,-22- Z3((R2),R4)- npoiety an opt| onal Iy substituted, saturated,
partially saturated or aromatic, nono- or polycyclic ring systemof 5 to 20

carbon and, QRld @fahd gr‘ven anhB géve"fﬁﬁrﬁjfa% rfblﬂgtoééﬂ%’?wth Yﬁée(r«eﬁé(/: g further

het ero rlng atons are sel ecte é and wherein
71 5 to zZ\(R)Rerdnqigly amontianally substituieds afisrieds parlidly sawirajed qr aé%"aéeﬁ: WPde of N as
Z1- 73, a sapdlycydit riegéyetennst 5ad12@edrbld dnbapésrally, urther Hetetd tlﬂigﬁatﬁfhs twhereby nore

comounds il AILB ol b S RlLRT ORI G wd B IG ndie, BN, e Che

conposi tion an ena ane re oifpounds. 16.
A flamé réa 4w RINR(ORpHS P ﬁ%ﬁﬁe‘é@'&ywl ng to claim 15, wher el n the conpound of
formula 15 (1) is selected fromthe conpounds of formulae (I11)-(111): a

d of f la. (I 4R3R2C- NRI_ - NRI th t R1'
For m 1 oge RUFTE BRige oLy a8 25 mect. AREEl s aRange N era" 5 2P UfE BB 20
t oget her wiordhcaRDoprde obfermua (1) hedefidpdalome; C- at om as defi ned above; a conpound

of formula (111) RARSR2C-NR1- NR1-NR3R4 (111) wherein the two RI's form

t oget her a bond; and 25
with the proviso that the composition does not contain any halogenated flame retardant

compounds.

16. A flame retardant composition according to claim 15, wherein the compound of formula
15  (I') is selected from the compounds of formulae (l1)-({ll):

a compound of formula (l1)
R4R3R2C-NR+-NR+-CR2R3R4 ()}
wherein the two Ry's form together a bond, or each R, independently is H or forms a bond
20  together with R; present at the adjacent C-atom as defined above;

a compound of formula (lll)
R4R3R2C-NR1-NR4-NR3R4 (1
wherein the two Ry's form together a bond; and
25
wherein in the above formulae (l1)-(lll) R, to R, are defined in claim 15.

17. A flame retardant composition according to claim 15, that comprises
30 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.



wherein in the above fornulae (I1)-(111) R to R4 are defined in claim15.

17. A flane retardant conposition according to claim15, that conprises 30

at | east one further flame retardant (d) other than the conpound of fornula

(1), wth wheog5r0885k%0 that the further flane retardant BREBRHEHOSI AN a

hal ogenated flame retardant conpound. WO 2005/ 030852 PCT/ EP2004/ 052271 -65

18. A conposition of claim 17, which conprises a synergistic mxture of the

conpound of formula (1') and one or _gbre further FR selected froma

non- hal ogenat ed N-hydrocar byl oxy substituted (NOR) hi ndered am ne fl anme

retardant, alum nium conpounds, boron 5 conpounds, nmagnesi um hydroxi de

and/ or intunescent systens. 19. A conposition according to claiml1, 13,15 or

17 conpri si ng at | east_one further additive. 210 20. A conposition according

to clai m 19, Acompsiien AFa® 1¢ uyRiTherompeRes @isyresdigiicarbeve of g grapoundRf ni ¢

ant i oxi damdrdula (1) aetesrecr emorafarther FRisettadirdm 2 @asshalddénatas irnydrosarbpdgsphi t es,

phosphoni . d : I r i , pigenents,
ts&:?smuﬁggﬁtzép 3%%@%’&%%.@#%@% rﬁ%@gﬂxaj\.frﬁﬁum %&Ingégunﬁﬁ K3

dyes, organop rus compou 1ydr oxyl am nes ane retardants or

M xt ur &s CPBRCRS, magnesiim hyprowide ARJOTGHUMSSSAR YRS di ng a pol yneric substrat e
(a), wherein at |east one conmpound of fornula (1) as defined in claim1lis
added to the polyneric substrate. 20 22. A nethod of flane retarding a

pol ymeric substrate (a), wherein at | east one conmpound of fornula (1') as
defi ned i ri9.cA edmmogition accerding do elamt1h &3, 36 oy esomprisinghatteast eneinthier adddiver ovi so
that the polyneric substrate does not contain one or nore hal ogenated 25
flame retardants. 23. Use of a conpound of formula (1) according to claiml
as a fl%ne retardant for a pol ymeric substrate (a). 30 24. Use of a
conmpound @b. A coniipokition( dccyrding toclgimni®, dompdsiay am flrfheasdditives pimamolicdndfodant for a

polymeric aﬁlﬂ%ﬁ&o‘%n&ﬂ%indered amine light stabilizers, UV-absorbers, phosphites,
phosphonites, benzofuranones, metal stearates, metal oxides, pigements, dyes,
organophsophorus compounds, hydroxylamines or flame retardants or mixtures thereof.
15

21. A method of flame retarding a polymeric substrate (a), wherein at least one compound of
formula (1) as defined in claim 1 is added to the polymeric substrate.

20
22. A method of flame retarding a polymeric 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
25  flame retardants.

23. Use of a compound of formula () according to claim 1 as a flame retardant for a
polymeric substrate (a).
30

24. Use of a compound of formula (I') according to claim 15 as a flame retardant for a
polymeric substrate (a)



WD 2005/ 030852 PCT/ EP2004/ 052271 -66 with the proviso that the polyneric
substrate does not contain one or nore hal ogenated flanme retardants.

WO 2005/030852 : ~ PCT/EP2004/052271

-66 -

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





