
9 Nov 2005 System comprising a polyamide and a 2,6-diaminopyridine
derivative and preparation thereof 5 Description The present invention
relates to a system comprising a) a polyamide containing a sterically
hindered piperidine 10 derivative attached to the polymer chain by chemical
bonding,  and b) a 2,6-diaminopyridine derivative, and to a process for
preparing such a system. 15 The use of polymers, especially polyamides, for
preparing fibers  and yarns and the use of such yarns for preparing floor
coverings, such as carpets, is common knowledge and described for  example
in: Ullmann's Encyclopedia of Industrial Chemistry, 5th 20 ed., vol. A10,
VCH Verlagsgesellschaft mbH, Weinheim, Germany,  1987, pages 567-579. Floor
coverings are customarily used in dyed form, for example in  a solid shade
or with a pattern. Any hue is usually the result of  25 using a combination
of multiple, such as two or three, dyes. Existing floor coverings have the
disadvantage of fading in the  areas exposed to light and the heat due to
the light, whereas  such fading does not occur in areas shaded by furniture
for 30 example. Fading for the purposes of the present invention is any
discoloration of the floor covering due to one component of a dye
combination suffering a greater loss of color on exposure to  light than the
other dyes. When for example in a combination of a  red dye, a yellow dye
and a blue dye the red dye suffers a loss 35 of color to a greater extent on
exposure to light than the other  dyes, the floor covering will gradually
turn greenish, since the  colors of the yellow and blue dyes will then
outweigh the color  due to the red dye. 40 If, then, the furniture on the
floor covering is rearranged, the  areas of the floor covering which have
faded due to exposure to  light will adjoin areas of the floor covering
which have not  faded due to the shading by the furniture. The floor
covering  will thus subsequently have a nonuniform appearance, and this is
45 undesirable. 9 NOV 2005 2  This problem arises not just with floor
coverings, but with any  geometric structure, such as fibers, sheet
materials or  



three-dimensionally formed articles. 5 It is an object of the present
invention to provide polyamides  for preparing fibers, sheetlike structures
or moldings,  especially yarns, which do not have the disadvantages
mentioned  and especially do not fade, and also processes. whereby such
polyamides may be prepared in a simple and economical manner. 10 For the
purposes of the present invention, a system shall be  deemed nonfading when,
after its exposure in the form of a dyed  yarn or carpet to an irradiation
test as per DIN 75202 (May 1996  draft, exposure condition A as per Table 2
of this DIN), it 15 exhibits no visible color change to the human eye
compared with  an unirradiated yarn or carpet with the same dyeing. We have
found that this object is achieved by the system defined  at the beginning
and also by a process for preparing such a 20 system. According to the
invention, component a) of the system is  obtained by polymerization of at
least one monomer suitable for  forming a polyamide and of a sterically
hindered piperidine 25 derivative having a functional group capable of amide
formation  with the polymer main chain of the polyamide. Polyamides are
herein to be understood as being homopolymers,  copolymers, blends and
grafts of synthetic long-chain polyamides 30 having recurring amide groups
in the polymer main chain as an  essential constituent. Examples of such
polyamides are nylon-6  (polycaprolactam), nylon-6,6
(polyhexamethyleneadipamide), nylon- 4,6 (polytetramethyleneadipamide),
nylon-6,10 (polyhexamethylene- sebadamide), nylon-7 (poiyenantholactam)7
nylon-11 (poly 35 undecanolactam), nylon-12 (polydodecanolactam). As well as
polyamides known by the generic name of nylon, polyamides further  include
the aramids (aromatic polyamides), such as
poly-meta-phenyleneisophthalamide (NOMEX(r) fiber, US-A-3,287,324)  or
poly-para-phenyleneterephthalamide (KEVLAR(r) fiber, 40 US-A-3,671,542).
Polyamides can in principle be prepared by two methods. In a polymerization
from dicarboxylic acids and diamines and also  45 in a polymerization from
amino acids or their derivatives, such as aminocarbonitriles,
aminocarboxamides, aminocarboxylate esters  or aminocarboxylate salts, the
amino and carboxyl end groups of 9 NOV 2005 3  the starting monomers or
starting oligomers react with one  



another to form an amide group and water. The water can  subsequently be
removed from the polymer. In a polymerization  from carboxamides, the amino
and amide end groups of the starting 5 monomers or starting oligomers react
with one another to form an  amide group and ammonia. The ammonia can
subsequently be removed  from the polymer. This polymerization reaction is
customarily  known as a polycondensation. 10 A polymerization from lactams
as starting monomers or starting  oligomers is customarily known as a
polyaddition. Such polyamides are obtainable by conventional processes,
described for example in DE-A-14 95 198, DE-A-25 58 480, EP-A-129 15 196 or
in: Polymerization Processes, Interscience, New York,  1977, pages 424-467,
especially pages 444-446, from monomers  selected from the group consisting
of lactams,  omega-aminocarboxylic acids, omega-aminocarbonitriles,
omega-aminocarboxamides, omega-aminocarboxylate salts, 20
omega-aminocarboxylate esters, equimolar mixtures of diamines and
dicarboxylic acids, dicarboxylic acid/diamine salts, dinitriles  and
diamines or mixtures thereof. Useful monomers include 25 monomers or
oligomers of a C2 to C20, preferably C2 to C18,  arylaliphatic or,
preferably, aliphatic lactam such as  enantholactam, undecanolactam,
dodecanolactam or caprolactam, 30 monomers or oligomers of C2 to C20,
preferably C3 to C18,  aminocarboxylic acids such as 6-aminocaproic acid or
11-aminoundecanoic acid, and dimers, trimers, tetramers,  pentamers or
hexamers thereof, and salts thereof such as alkali  metal salts; for example
lithium, sodium or potassium salts, 35 C2 to C20, preferably C3 to C18,
aminocarboxylic acid nitriles such  as 6-aminocapronitrile or
11-aminoundecanoic acid nitrile, monomers or oligomers of C2 to C20 amino
acid amides such as  40 6-aminocapramide or 11-aminoundecanamide, and
dimers, trimers, tetramers, pentamers or hexamers thereof, esters,
preferably C1-C4 alkyl esters, such as methyl, ethyl,  n-propyl, i-propyl,
n-butyl, i-butyl or s-butyl esters, of C2 to 45 C20, preferably C3 to C18,
aminocarboxylic acids, such as  6-aminocaproic acid esters, for example
methyl 6-aminocaproate, 9 NOV 2005 4  or 11-aminoundecanoic acid esters, for
example methyl  



11-aminoundecanoate, monomers or oligomers of a C2 to C20, preferably C2 to
C12,  5 alkyldiamine, such as tetramethylenediamine or, preferably,
hexamethylenediamine, with a C2 to C20, preferably C2 to C14, aliphatic
dicarboxylic acid  or mono- or dinitriles thereof, such as sebacic acid,
dodecanedioic acid, adipic acid, sebacic acid dinitrile, decanoic  10 acid
dinitrile or adiponitrile, and dimers, trimers, tetramers, pentamers or
hexamers thereof, monomers or oligomers of a C2 to C20, preferably C2 to
C12,  alkyldiamine, such as tetramethylenediamine or, preferably,  15
hexamethylenediamine, with a C8 to C20, preferably C8 to C12, aromatic
dicarboxylic acid  or derivatives thereof, for example chlorides, such as
naphthalene-2,6-dicarboxylic acid, preferably isophthalic acid or
terephthalic acid, 20 and dimers, trimers, tetramers, pentamers or hexamers
thereof, monomers or oligomers of a C2 to C20, preferably C2 to C12,
alkyldiamine, such as tetramethylenediamine or, preferably,
hexamethylenediamine, 25 with a C9 to C20, preferably Cg to C18,
arylaliphatic dicarboxylic  acid or derivatives thereof, for example
chlorides, such as o-,  m- or p-phenylenediacetic acid, and dimers, trimers,
tetramers, pentamers or hexamers thereof,  monomers or oligomers of a C6 to
C20, preferably C6 to C10, 30 aromatic diamine, such as m- or
p-phenylenediamine, with a C2 to C20, preferably C2 to C14, aliphatic
dicarboxylic acid  or mono- or dinitriles thereof, such as sebacic acid,
dodecanedioic acid, adipic acid, sebacic acid dinitrile, decanoic  acid
ainitrile or adiponitrile, 35 and dimers, trimers, tetramers, pentamers or
hexamers thereof,  monomers or oligomers of a C6 to C20, preferably C6 to
C10,  aromatic diamine, such as m- or p-phenylenediamine, with a C8 to C20,
preferably C8 to C12, aromatic dicarboxylic acid  or derivatives thereof,
for example chlorides, such as 40 naphthalene-2,6-dicarboxylic acid,
preferably isophthalic acid or  terephthalic acid, and dimers, trimers,
tetramers, pentamers or hexamers thereof,  monomers or oligomers of a C6 to
C20, preferably C6 to C10,  aromatic diamine, such as m- or
p-phenylenediamine, 45 with a Cg to C20, preferably C9 to C18, arylaliphatic
dicarboxylic  acid or derivatives thereof, for example chlorides, such as
o-,  



m- or p-phenylenediacetic acid, 9 NOV 2005 5  and dimers, trimers,
tetramers, pentamers or hexamers thereof,  monomers or oligomers of a C7 to
C20, preferably C8 to c18,  arylaliphatic diamine, such as m- or
p-xylylenediamine, with a C2 to C20, preferably C2 to C14, aliphatic
dicarboxylic acid  5 or mono- or dinitriles thereof, such as sebacic acid,
dodecanedioic acid, adipic acid, sebacic acid dinitrile, decanoic  acid
dinitrile or adiponitrile, and dimers, trimers, tetramers, pentamers or
hexamers thereof,  monomers or oligomers of a C7 to C20, preferably C8 to
C18, 10 arylaliphatic diamine, such as m- or p-xylylenediamine, with a C6 to
C20, preferably C6 to C10, aromatic dicarboxylic acid  or derivatives
thereof, for example chlorides, such as  naphthalene-2,6-dicarboxylic acid,
preferably isophthalic acid or  terephthalic-acid, 15 and dimers, trimers,
tetramers, pentamers or hexamers thereof,  monomers or oligomers of a C7 to
C20, preferably C8 to C18,  arylaliphatic diamine, such as m- or
p-xylylenediamine, with a C9 to C20, preferably C9 to C18, arylaliphatic
dicarboxylic  acid or derivatives thereof, for example chlorides, such as
o-,  20 m- or p-phenylenediacetic acid, and dimers, trimers, tetramers,
pentamers or hexamers thereof,  and homopolymers, copolymers, mixtures and
grafts of such  starting monomers or starting oligomers. 25 In a preferred
embodiment, the lactam used is caprolactam, the  diamine used is
tetramethylenediamine, hexamethylenediamine or  their mixtures and the
dicarboxylic acid used is adipic acid,  sebacic acid, dodecanedioic acid,
terephthalic acid, isophthalic  acid or mixtures thereof. Particular
preference is given to the 30 lactam being caprolactam, the diamine being
hexamethylenediamine  and the dicarboxylic acid being adipic acid or
terephthalic acid  or their mixtures. Particular preference is given to
those starting monomers or 35 oligomers which on polymerization lead to the
polyamides nylon-6,  nylon-6,6, nylon-4,6, nylon-6,10, nylon-6,12, nylon-7,
nylon-11  or nylon-l2 or the aramids poly-meta-phenyleneisophthalamide or
poly-para-phenyleneterephthalamide, especially to nylon 6 or  nylon 66. 40
In a preferred embodiment, the polyamides may be prepared using  



one or more chain regulators. Useful chain regulators  advantageously
include compounds having one or more, such as two,  three or four,
preferably two in the case of systems in the form 45 of fibers, amino groups
reactive in polyamide formation or one or  more, such as two, three or four,
preferably two, in the case of 9 NOV 2005 6  systems in the form of fibers,
carboxyl groups reactive in  polyamide formation. The first case provides
polyamides wherein said monomers used for  5 preparing said polyamide have a
higher number of amine groups, or  their equivalents, used for forming said
polymer chain than carboxylic acid groups, or their equivalents, used for
forming  said polymer chain. 10 The second case provides polyamides wherein
said monomers used  for preparing said polyamide have a higher number of
carboxylic  acid groups, or their equivalents, used for forming said polymer
chain than amine groups, or their equivalents, used for forming  said
polymer chain. 15 Useful chain regulators advantageously include
monocarboxylic  acids, such as alkanecarboxylic acids, for example acetic
acid,  propionic acid, such as benzene- or naphthalene-monocarboxylic  acid,
for example benzoic acid, dicarboxylic acids, such as 20
C4-C10-alkanedicarboxylic acid, for example adipic acid, azelaic  acid,
sebacic acid, dodecanedioic acid,  C5-C8-cycloalkanedicarboxylic acids, for
example  cyclohexane-1,4-dicarboxylic acid, benzene- or
naphthalenedicarboxylic acid, for example terephthalic acid, 25 isophthalic
acid, naphthalene-2,6-dicarboxylic acid, C2 to C20,  preferably C2 to C12,
alkylamines, such as cyclohexylamine, C6 to  C20, preferably C6 to C10,
aromatic monoamines, such as aniline,  or C7 to C20, preferably C8 to C18,
arylaliphatic monoamines, such  as benzylamine, diamines, such as
C4-C10-alkanediamines, for 30 example hexamethylenediamine. The chain
regulators may be unsubstituted or substituted, for  example by aliphatic
groups, preferably C1-C8-alkyl groups, such  as methyl, ethyl; i-propyl,
n-propyl, n-butyl, i-butyl, s-butyl, 35 n-pentyl, n-hexyl, n-heptyl,
n-octyl, 2-ethyl-hexyl, OH, =0,  C1-C8-alkoxy, COOH, C2-C6-carbalkoxy,
C1-C10-acyloxy, or  C1-C8-alkylamino, sulfonic acid or salts thereof, such
as alkali  or alkaline earth metal salts, cyano or halogens, such as  



fluorine, chlorine, bromine. Examples of substituted chain 40 regulators are
sulfoisophthalic acid and alkali or alkaline earth  metal salts thereof,
such as lithium, sodium or potassium salts,  sulfoisophthalic esters, for
example with C1-C16-alkanols, or  sulfoisophthalic acid mono- or diamides,
especially with monomers  suitable for forming polyamides and bearing at
least one amine 45 group, such as hexamethylenediamine or 6-aminocaproic
acid. 9 NOV 2005 7  A chain regulator may advantageously be used in amounts
of not  less than 0.01 mol%, preferably not less than 0.05 mol%,  especially
not less than 0.2 mol%, based on 1 mol of acid amide  groups of the
polyamide. 5 A chain regulator may advantageously be used in amounts of not
more than 1.0 mol%, preferably not more than 0.6 mol%, especially  not more
than 0.5 mol%, based on 1 mol of acid amide groups of  the polyamide. 10
According to the invention, the polyamide as per component a)  contains a
sterically hindered piperidine derivative attached to  the polymer chain by
chemical bonding. The polyamide may also  contain mixtures of such
sterically hindered piperidine  derivatives. 15 20 Preferred sterically
hindered piperidine derivatives are those of  the formula R2 R2  R1 N -R3 R2
R2 25 where R1 is a functional group capable of amide formation with the
polymer chain of the polyamide, 30 preferably a group -(NH)R5, in which R5
is hydrogen or C1-C8  alkyl, or a carboxyl group, or a carboxyl derivative,
or a  group -(CH2)x(NH)R5, in which x is 1 to 6 and R5 is hydrogen  or C1-C8
alkyl, or a group -(CH2)y000H, in which y is 1 to 6,  or a -(CH2)y000H acid
derivative, in which y is 1 to 6, 35 especially a group -NH2, R2 is an alkyl
group, preferably a C1-C4 alkyl group such as  methyl, ethyl, n-propyl,
i-propyl, n-butyl, i-butyl or  s-butyl, 



40 especially a methyl group, R3 is hydrogen, C1-C4 alkyl or O-R4, in which
R4 is hydrogen or  C1-C7 alkyl, R3 being hydrogen in particular 45 9 NOV
1005 R  In such compounds, steric hindrance usually prevents the tertiary
amine gr voapa, : C: t2rz -F-r'i -Mt piperidine ring system from reacting. 5
A particularly preferred sterically hindered piperidine  derivative is
4-amino-2,2,6,6-tetramethylpiperidine. The sterically hindered piperidine
derivative may advantageously  be used in a SL- t.s rf !- t.-- x ~ =~L 10
less than 0.05 mol%, especially not less than 0.1 mol%, based on  I mol of
acid arrride g-rou a-F thre- Yc y A compound (II) may advantageously be used
in amounts of not more- than 0.8 mol%, preferably not more than 0-6 e zeeci
z33. 15 more than 0.4 mol%, based on 1 mol of acid amide groups of the
polyamide.  In a preferred ~.i mc- 322-, the invention is carried out in the
presence of at least one  20 pigment. Preferred gigm-ii- ai ee Barra pT ra =
j  titanium dioxide in the anatase modification, or coloring  compounds of
inorganic or organic nature. The p igments are  preferably added in an
amount of from 0 to 5 p ts b:;g   together with the starting materials or
separately therefrom. Polyamides advantageously useful as component a),
which contain a  ~dlanz-= -s 30 chain by chemical bonding, and processes for
the preparation of  said polyamides are describecf for- exanp 1 - 3 r-/Z"V
WO 97/05189, WO 98/50610, WO 99/46323, WO 99149949, EP--h-S22 214  EP-A-843
696 and the German applications 100303-15.6, 1UU".i0312:1- and 1'0058291-5
35 Accordirs t" the- L-mze;-- 2,6-diaminopyridine derivative as component
b). Component b) is advantageously a 2,6-diaminopyridine derivative  40 of
the formula 45 9 5 D-N=N X 



R1 3 R11  N N\ R141-11 R12 R11 and R13 may independently be hydrogen or an
aliphatic group, a  phi 10 cycloaliphatic group, an aromat?~ a} ~"s S-ro tar
a  group. An aliphatic group may advantageously be a C1-C8-alkyl group, such
as methyl, cctiryi , iFit o"Fys`` , r,--es vY-fl, SY-vi, ~ ~v! may' ~ ~ o~
15 n-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethyl-hexyl. This group  may be
unsubstituted or sahrs-titrrtea, tar example by halcgen' ,  =0,
C1-C8-alkoxy, COOH, C2-C6-carbalkoxy, C1-C10-acyloxy or  C1-C8-alkylamino,
or be interrupted by heteroatarrrs, s-crcf as  oxygen, nitrogen or sulfur.
20 As cycloaliphatic group may advantageously be cyclopentyl,  cyclohexyl,
cycloheptyl, cyclooctyl. This group may be  unsubstituted or substituted,
for example by halo ee= OR,  C1-C8-alkoxy, COOH, C2-C6-carbalkoxy,
C1-C10-acyloxy or 25 C1-Ca-alkyls no, or be terr33pted by ~t~ of h as
oxygen, nitrogen or sulfur. An aromatic/aliphatic group may advantageously
be a C1-C8-alkyl  group, such as Meth-J-1,  ch y] , pr p 1 c- r ==~'`=y 30
i-butyl, s-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,  2-ethyl-hexyl,
w'rriotr bears- arr aromatic yrs. For th p r-- ems of  the present
invention, an aromatic group is a fully conjugated  cyclopolyene having (4n
f 2j pi-electrons, where n is a rrat-arai  number including zero: such as 0,
1. 2 or 3. The cyclopolyene may 35 be constructed of a pure carbon skeleton
or contain one or more,  such as 2, 3 or 4, heteroatoms, for example oxygen,
nitrogen or  sulfur. The aromatic groups may be unsubstituted or
substituted,  for example by aliphatic groups, preferably C - B- kl l s o.
such as methyl, ethyl, i-propyl, n-propyl, n-butyl, i-butyl, 40 s-butyl,
n-pentyl, n-hexyl n-he<tS 1, n-c tyl_ 2 t f xyls OHS',  =0, C1-C8-alkoxy,
COOH, C2-C6-carbalkoxy, C1-C10-acyloxy, or  C1-Cg-aikyla r , aulfw"ic acid a
t_:= eY=fs s7a-C- 6e or alkaline earth metal salts, cyano, halogens, such as
fluorine,  chlorine, bromine, or a further- aromatic gr . Advar a~~~ 45
examples of a basic skeleton for an aromatic group are benzene,
naphthalene, biphenyl, azobenzene, thiophene, benzothiazole, , 1  



benzisothiazole; is^.tb azole, ~ <z `rs ~r~i l a . ca~~1S,  benzotriazole,
indazole, pyrazole, and amt rawuin-~~. - f !c -~rll r rt  An aromatic
91:rrr2P may rc as~vau4a''~~laS.! l ~ a 5 cyclopolyene having (4n + 23
^i-elec~+nnfi> W ~ a =-:z a Platural  number including zero, scrch as <"r,
1, 2 crz 3_ ~ ~~ c- 1v~r~1l~^r~ -Ey  be constructed cf a pre carte z aL ~r c
tair c  cr such as 2, 3 or 4, heteroat rra, fa-r axam l ~Xf n~ nit7T~ez: ~L
sulfur. The aromatic groups may be unsusstitatd.d ar it cam;  10 for ema7 71
e by as_i !la is ,rc'! nr rera l - r7 7 i, y.. rrr y77 l -_b ,t y l  ! such
as methyl, ethyl, ~~I~ Ly u t1~tc <t ~1c" 6<.  s-butyl, n-pentyl, n-hexyl,
n-heptyl, n-octyl, -Qth l-nos ~, ~Iri, C ~d or s iti- ~ ~ tfrL ~J~ 4
1-Cg-alkylam~nos sul~t/LLl^n c acid ~[LL as alkali 15 or alkaline earth
metal salts, cyan, talcrens, sruc as f<r r7:De, ce3ii? ., rir nQ, 'nyy ~7r
r7 a a.~~L'L'Iracrelup.  <ai< J T L. __rf G t~i% `~" ~~ examples of a basic
skeleton for an ur t7T ~~~ ara bea4a<La,  naphthalene, biphenyl, azobenzene,
t Zir~pt'ezze, n~ t aGo e, r G 7 f F ' r e 1~~ iA"  }., ,.,n !1thTexo!FJ
i~JS'.."~.. ~ t!! v !Lems_ L C 2S'L^"~.T 15/c"iis u~~s c- r ~LLa; G!!L
.(TGC<~.Lr:.ci<c.~ ~r".~~ 20 benzotriazole, indazolle, p razcle- and u^ ?r
??T%? v X12 an i$ ?JTf 1^li ?v '& tl- f Lr -r qtr an, alivhzti^" ~JCy
cycloaliphatic gro p, a rrratrc ali tic T rz Tn as arrQ  group. Preferably
R2 and R4 may i:ldepe r&Ly fry ar, a1 p La is L*'! r[ '! t f'f ` T ` LTT"T!
TR ...-rr aT~ " I ' s i% lr ~<c1rci~ ~5 ~~'iitif<, a a e`f"ci~L11~1Ti$
y<.fYy rJllr~`~-CS._ittl~raG a-- an  aromatic group. `t Fr al i p tac k gr '
- 7lLf<f adr; psfzly a `lj- :g-alkyl } 2-' . as methyl, ethyl, i-prop 'r n 7
s. fc ~ 1-lc rt= -`rr rim 30 n-pentyl, n-hexyl, n-heptyl, n-ectyl,
2-eth=~+-~ ~_~ `?sia zn24R A or rri, i irtrrte f u~a La ~?e. i  may ~ C!T
~Cl~clcclt'tut Gedcis SL~~"~1""~~y f f ."1ef  : f? f f' T 7tt/' z r r_ C_ c
vc 2- 



=0, C,-Ce-a ssxj, iy~-rte, c  C1-C8-alkylamino, or be interrupted by ;peter
t rte, ~ xi  viyg&L c, -It-c e - or awif . 35 A cycloaliphatic group may
advantageously be ~1{l>  C C'taCl~' yi, ZYGi le -t y-r, 2 "J~~yl 'j'^1 y T
.T1 71lr y tr unsubstituted or substi truted, f--r- e rr L~ a b~alcr 1. , =
- ,  C1-C8-alkoxy, COOH, C2-C5-car Zalko ys j-C~r~--acrf"xt z 40
C1-C-8-alk-ylarrrinzi, i &"trClp a by h-eter a tmvs, s ..''T_:  oxygen, ni
trQgen or : ar. An aromatic aliphatic group may- ad~anta ze y b- a Lj~~ a1
t1 group, s ch aS 77 < '%v< . et cl , L~Tlrly1, n!-b' -t yl. 45 i-butyl,
s-butyl, n-pentyl, n- L, n- 411, ~!-eet~tl ,  2-ethyl-hexyl, which bears an
aromatic group. For the the c'in` i~ Ant7Tr7,_ a7r ~ 7tr  present raCt_'L4
gZVr'Ty 1 S z frcu"f =~' 9 NOV 2005 11  cyclopolyene having (4n + 2)
pi-electrons, where n is a natural  number including zero, such as 0, 1, 2
or 3. The cyclopolyene may  be constructed of a pure carbon skeleton or
contain one or more,  such as 2, 3 or 4, heteroatoms, for example oxygen,
nitrogen or 5 sulfur. The aromatic groups may be unsubstituted or
substituted,  for example by aliphatic groups, preferably C1-C8-alkyl
groups,  such as methyl, ethyl, i-propyl, n-propyl, n-butyl, i-butyl,
s-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethyl-hexyl, OH,  =0,
C1-C8-alkoxy, COOH, C2-C6-carbalkoxy, C1-C10-acyloxy, or 10
C1-C8-alkylamino, sulfonic acid or salts thereof, such as alkali  or
alkaline earth metal salts, cyano, halogens, such as fluorine,  chlorine,
bromine, or a further aromatic group which for its part  may be
unsubstituted or substituted, for example by aliphatic groups, preferably
C1-C8-alkyl groups, such as methyl, ethyl, 15 i-propyl, n-propyl, n-butyl,
i-butyl, s-butyl, n-pentyl, n-hexyl,  n-heptyl, n-octyl, 2-ethyl-hexyl, OH,
=0, C1-C8-alkoxy, COOH,  C2-C6-carbalkoxy, C1-C10-acyloxy, or
C1-C8-alkylamino, sulfonic  acid of salts thereof, such as alkali or
alkaline earth metal  salts, cyano, halogens, such as fluorine, chlorine and
bromine. 20 Advantageous examples of a basic skeleton for an aromatic group
are benzene, naphthalene, biphenyl, azobenzene, thiophene,  benzothiazole,
benzisothiazole, isothiazole, thiazole,  



thiadiazole, triazole, benzotriazole, indazole, pyrazole and  anthraquinone.
25 An aromatic group may advantageously be a fully conjugated  cyclopolyene
having (4n + 2) pi-electrons, where n is a natural  number including zero,
such as 0, 1, 2 or 3. The cyclopolyene may  be constructed of a pure carbon
skeleton or contain one or more, 30 such as 2, 3 or 4, heteroatoms, for
example oxygen, nitrogen or  sulfur. The aromatic groups may be
unsubstituted or substituted,  for example by aliphatic groups, preferably
C1-C8-alkyl groups,  such as methyl, ethyl, i-propyl, n-propyl, n-butyl,
i-butyl,  s-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethyl-hexyl,. OH,
35 =0, C1-C8-alkoxy, COOH, C2-C6-carbalkoxy, C1-C10-acyloxy, or
C1-C8-alkylamino, sulfonic acid or salts thereof, such as alkali  or
alkaline earth metal salts, cyano, halogens, such as fluorine,  chlorine,
bromine, or a further aromatic group which for its part  may be
unsubstituted or substituted, for example by aliphatic 40 groups, preferably
C1-C8-alkyl groups, such as methyl, ethyl,  i-propyl, n-propyl, n-butyl,
i-butyl, s-butyl, n-pentyl, n-hexyl,  n-heptyl, n-octyl, 2-ethyl-hexyl, OH,
=0, C1-C8-alkoxy, COOH,  C2-C6-carbalkoxy, C1-C10-acyloxy, or
C1-C8-alkylamino, sulfonic  acid of salts thereof, such as alkali or
alkaline earth metal 45 salts, cyano, halogens, such as fluorine, chlorine
and bromine.  Advantageous examples of a basic skeleton for an aromatic
group  are benzene, naphthalene, biphenyl, azobenzene, thiophene, 9 NOV 2005
12  benzothiazole, benzisothiazole, isothiazole, thiazole,  thiadiazole,
triazole, benzotriazole, indazole, pyrazole and  anthraquinone. 5 The
radicals R11 and R12 or R13 and R14 may combine with the  respective
nitrogen to form a ring system such as pyrroli_dine,  piperidine, morpholine
or (N-alkyl)piperazine, such as  N-methylpiperaziner 101 In a preferred
embodi nt# R11 and R13 are each hydrogen and R12- and R14 are independently
2-hydroxyethyl, 3-hydroxy-n-propyl, _ 2-methox ~-eth,yl/ tb a ropy
2-phenyl-ethyl, i1 ~'FF'"j'.~~ T.SL'~j s T 2-(p-phenylsulfonic acid)-ethyl,
2-(sodium p-phenylsulfnate~-ethyl, phenyl. 15 The radical x may
advantageously be a aro, carboxa<:=ide or  carboxylate group. 



The carboxamide or carboxylate group may be unsubstituted or 20 substituted,
for- example by an aliphatic group, a cycloaliphat c  group, an
aromatic/aliphatic group or an aromatic group. An aliphatic group may
advantageously be a C1-C8-alkyl group, such  as methyl, ethyl, i-propyl,
n-propyl, n-butyl, i-butyl, s-but yl , 25 n-pentyl, n-hexyl, n-heptyl,
n-octyl, 2-ethyl-hexyl. This group  may be unsubstituted or substituted, for
example by halogen, 0f,  =0, C1-C8-alkoxy, COOH, C2-C6-carbalkoxy,
C1-C10-acyloxy or  C1-C8-alkylamino, or be interrupted by heteroatoms, such
as  oxygen, nitrogen or sulfur. 30 A cycloaliphatic group may advantageously
be cyclopentyl,  cyclohexyl, cycloheptyl, cyclooctyl. This group may be
unsubstituted or substituted, for example by halogen, OH, =0,
C1-CR--alkoxy, COOH, C2-C6-carbalkoxy, C1-C10-acyloxy or 35
C1-C8-alkylamino, or be interrupted by heteroatoms, such as  oxygen,
nitrogen or sulfur. An aromatic/aliphatic group may advantageously be a
C1-C8-alkyl  group, such as methyl, ethyl, i-propyl, n-propyl, n-butyl, 40
i-butyl, s-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,  2-ethyl-hexyl,
which bears an aromatic group. For the purposes of  the present invention,
an aromatic group is a fully conjugated  cyclopolyene having (4n + 2)
pi-electrons where n is a natural  number including zero, such as 0, 1, 2 or
3. The cyclopolyene may 45 be constructed of a pure carbon- skeleton or cony
in one or more,  such as 2, 3 or 4, heteroatoms, for example oxygen,
nitrogen or  sulfur. The aromatic groups may bee urns= tituted or Su
bstivuved' 9 NOV 2005 13  for example by aliphatic groups, preferably
C1-C8-alkyl groups,  such as methyl, ethyl, i-propyl, n-propyl, n-butyl,
i-butyl,  s-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethyl-hexyl, OH,
=0, C1-C8-alkoxy, COOH, C2-C6-carbalkoxy, C1-C10-acyloxy, or 5
C1-C8-alkylamino, sulfonic acid or salts thereof, such as alkali  or
alkaline earth metal salts, cyano, halogens, such as fluorine,  chlorine,
bromine, or a further aromatic group which for its part  may be
unsubstituted or substituted, for example by aliphatic groups, preferably
C1-C8-alkyl groups, such as methyl, ethyl, 10 i-propyl, n-propyl, n-butyl,
i-butyl, s-butyl, n-pentyl, n-hexyl,  n-heptyl, n-octyl, 2-ethyl-hexyl, OH,
=0, C1-C8-alkoxy, COOH,  C2-C6-carbalkoxy, C1-C10-acyloxy, or
C1-C8-alkylamino, sulfonic  acid of salts thereof, such as alkali or
alkaline earth metal  



salts, cyano, halogens, such as fluorine, chlorine and bromine. 15
Advantageous examples of a basic skeleton for an aromatic group  are
benzene, naphthalene, biphenyl, azobenzene, thiophene,  benzothiazole,
benzisothiazole, isothiazole, thiazole,  thiadiazole, triazole,
benzotriazole, indazole, pyrazole and  anthraquinone. 20 An aromatic group
may advantageously be a fully conjugated  cyclopolyene having (4n + 2)
pi-electrons, where n is a natural  number including zero, such as 0, 1, 2
or 3. The cyclopolyene may  be constructed of a pure carbon skeleton or
contain one or more, 25 such as 2, 3 or 4, heteroatoms, for example oxygen,
nitrogen or  sulfur. The aromatic groups may be unsubstituted or
substituted,  for example by aliphatic groups, preferably C1-C8-alkyl
groups,  such as methyl, ethyl, i-propyl, n-propyl, n-butyl, i-butyl,
s-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethyl-hexyl, OH, 30 =0,
C1-C8-alkoxy, COOH, C2-C6-carbalkoxy, C1-C10-acyloxy, or  C1-C8-alkylamino,
sulfonic acid or salts thereof, such as alkali  or alkaline earth metal
salts, cyano, halogens, such as fluorine,  chlorine, bromine, or a further
aromatic group which for its part  may be unsubstituted or substituted, for
example by aliphatic 35 groups, preferably C1-C8-alkyl groups, such as
methyl, ethyl,  i-propyl, n-propyl, n-butyl, i-butyl, s-butyl, n-pentyl,
n-hexyl,  n-heptyl, n-octyl, 2-ethyl-hexyl, OH, =0, C1-C8-alkoxy, COOH,
C2-C6-carbalkoxy, C1-C10-acyloxy, or C1-C8-alkylamino, sulfonic  acid of
salts thereof, such as alkali or alkaline earth metal 40 salts, cyano,
halogens, such as fluorine, chlorine and bromine.  Advantageous examples of
a basic skeleton for an aromatic group  are benzene, naphthalene, biphenyl,
azobenzene, thiophene,  benzothiazole, benzisothiazole, isothiazole,
thiazole,  thiadiazole, triazole, benzotriazole, indazole, pyrazole and  45
anthraquinone. 24  In a preferred embodiment, x . s cya .. Y may be hydrogen
or an aliphatic cracrsz, a c~{c2aa2 gbat c g~azz ,  an aromatic%a~iphat~r
grnop D1' an a--Dmat c 5arsrp_ 5 An aliphatic group may 'T as methyl, ethyl,
i-propy2, n-prcpjQ, bz~ty~, b~ y~r s -hvty-jr  n-pentyl, n-hexyl, n-heptyl,
n-octyl,-ot~iiilc7ti. may be '3n g,~Fyg l f ll1 P (IT_ 51~~$ L 1i#.eSi ; C Z
2X~ FSY ~cs rhv, 10 =0, C1-Cg-alkoxy, COON, C7-Cr,-carba2kaxy, L'~-L'~r-ac
fox or  



C2 -C8-alkylairano, 'naiopurrs, 3 Ut`~r1 a5 or be inter r'ap wed bg  sulfur.
j  15 A CyCloallPhatic group r,,w $uv'$ili~i^ ^J.'.S?~ f` sv~srr- l _;
cyclohexvl, cyclohegty2, cyc2aacty2. 7'b2s crroz~z~ rrra t~~  unsubstituted
or substituted, for example by ir1p'eT,~ ' Th,  Ci-Cg-alrs}I.y, Ca?na; cv~
~~-ratbaLs~v; C~~.C~t?~~ ~f  C1-Cg-alkylamino, or be interr&gted by
beteroatorr~s, sz1~ as  20 oxygen, nitiripier, %,I 5 uiiui. An
ararrratic~a2. ghat c qr uw may a i'  group, such as methyl, r?t rry "L, i
pm tTr5,'1L, i-butyl, s-butyl, n-penty?, 25 2-ethyl-hexyl, which bears an
arolratlc rrzw'p- Foy t P pylpr~sss D~  the present invention, an aromatic
q7u11g1 is a cycLopoLyene havrna, r4n { 2i r ~-~lectr~::e, w ec-T cc 6e a ca
u-=  number including zero, such as 0, 2 , 2 oz- 3. 211~-- -may  be
constr-uetc''u v -a yui'v~ -aml rzn, z: ~ . 30 such as 2, 3 or 4,
efiptQ~ts~ms ; far ex ie e r a;;, ~itrrr~ecc c~  ti~J titii%^t%u~  sulfur.
The aro a. r- s may ne y~sy~sii tv~eb or for example by aliphatic: gmvc is,
such as methyl, ethyl, r-gragl?, cc-gozq 2; br 2,  s-butyl, n-Aentyl, n-hex;
'!, 35 =0, C1-C8-alkoxy, COB,  C1-Cg-alky1amino ; sulfortic acid ar siZta
tberact; srrcb as a~ -a2z  or alkaline earth metal salts, cyaaa, ha~r~pPas~
svbr as i1Dtaia c, 1, ' r ^r i'ui-Ri Fi ti-.r f E ?5- yf C 11C~r 1i18 , u'i
Jii~iafd , .3Fi~ T~rusri-S '~ktt'u^ u ~~~ ~.. may be unsubstituted or
substituted, fat- eKamq2e by a~gbatc  40 groups, prelerabiy 2 -t -2 cy2[
yrDrps, srlr:!u as wt= ~E:Ty IL,  i-propyl, n-pr'opy1, T,-butyl, i ti.1 LU
n-heptyl, n-octyl, 2-etsyl_ke l _v2; C2-Cfi-carbalkoxy, CI-C1 -acy2oxy, or
L' aXY -la-M-5-pp 1JL Dm r`  acid of salts thereof, such as as'ali or
O2Raii7Lic uaitil -Rat  45 salts, a..  i~'it ; ^ ^ti1~nc ~.i r~frri i
Advantageous examples of a basic skeletac tai- an ezu,,rd't. rrna  are
benzene, ~apbt~a~ s~Q~ :D3,gDP-DY1r r'3~o'1~E31~ Ci1cr `~iiiv T1 '2 ~ 15
benz.~th~a~l; ~~.~~.fi~f~:=:~=~L -_. ~...r tY=~=n ."_--. ~~r__-~~ -
thiadiazole, triazole, benzotriazole, indazole, pvrazcie Bnd  anthraquinone.



5 An aromatic group may advantageously be a fully conjugated CyCa
OP--I5}'eme lam +>~h 3 4'mn 2' t%~-.'~_...~-~-- .- s-f~ii..- Tt..i~= =S= w.-
_ aut-2 number including zero, such as 0, 1, 2 or 3_ The cyclopolyene may be
constructed ofd gar-e c:-at`hnr e ei`o1r ox- oo,r a  :r- ::mrt  nn~..  such
as 2, 3 or 4, heteroatomss for ~~a~p3e Y~~=~ ___ 10 sulfur. The aromatic
groups may be unsubstituted or substituted-, fox ey-a p?  _ _ -t~h _'s ~~f -
~~:. ~"~~-.'-C iz 1f~..,._t ri_  such as methyl, ethyl, i-propyl, n-propyl,
n-butylt i-butyl,  s-butyl, n-perrCy 1, a-;,)eA , ia- c y ', ~~ i #y?c 4 c'
y- j i =0, C1-C8-alkoxy, COON, C -C -carbslk~ x , ~-r,y- =~ _~ _: 15
C1-C8-alkylamino, sulfonic acid or salts thereof, such as alkali"  or
alkaline earth t& sa t_s_ _ , _  cr  chlorine, bromine, or a further
aromatic group which for its part  groups, preferably C1-C8-alkyl groups,
such as 7 thyl_, 20 i-propyl, n-propyl, n-butyl, i-butyl, s-butyl',
n-pentyf, if-ii yr,  n-heptyl t n-octyl, 2-ethyl-hr v3 o ="_. "~ ~ ~.; ryt -
=:  C2-C6-carbalkoxy, C1-Clo-acyloxy, or C1-C8-alkylamino, sulfonic  acid
V-f .tom. ~Z... salts, cyano, halogens, such as fluorine, chlorine and br
!-ae_  25 Advantageous examples of a sic b - k u - _ e t c h  a-ir aro
nat~c- y-xo  are benzene, naphthalene, biphenyl_, att n . ' : yr. .t ~
benzothiazole, benzisothiazole, thiazole, thiadiazole, triazole, benz.ot-r
aag'-es '~.rriTdzmv- .e_: 't~2 r => akFa -iiint.::_' -_ 30 In a preferred F
a zr :tyy . D is an aromatic group. An aromatic group may advantageously be
a fully conjugated 35 cyci '+\iiy~ .'.^ i ~; cj -tS ='r -r: _-a ~Er ':3 w
number including zero, such as 0, 1, 2 or 3.. The cue{ pY2 F a  be
constructed of a pure carbon ske eton or CJUZTCaZir crtre vt ,~ e;  such as
2, 3 or 4, heter atoms: f rr ex m_ as  sulfur. The aromatic groups may be
unsubstituted or substituted,  40 fcr :NB_2e f~~Y=_ such as methyl, ethyl,
i-propyl, n-propylt n-butyl, 3_'1t'435  s-butyl, n-pentyl, n-nexyi,
n-heptyi, ir-oc yf, i=et yi i x~i, si;  =0, C1-Cs-alkoxy, COOR1 :r- !t
C1-C8-alkylamino, sulfonic acid or salts thereof, such as alkali  45 or
alkalL a eat t~ ri1,. ~=1 3~Ci ~ = SC: -F'7-LaA. chlorine, bromine, or a
further aromatic group thick' few -:Its Y ~t  may be unsubstituted or
substituted, for example By- ali~sIiat S groups, preferably C1-C8-alkyl
groups, such as methyl, ethyl, i-prap i .. i r- _. 



n-heptyl, n-octyl, 2-ethyl-hexyl, OH, =0, C ~y-a3' s - r  C2-C6-carbalkoxy,
C1-Clo-acyloxy, or-c 1-C-8-cCOkyicatriirtr, 5 acid of salts thereof, such s-
a1ka1--! y i~rsV ,w _ =  salts, cyano, halogens, such as fluorine, chlorine
and bromine Advantageous examples of a basic skeleton for an aromatic gwouf
are iDerrzeire, lNipileI y' , ~r' ~i3 i:IL3l ~ '. i'''S$?3$:. 10
benzothiazole, benzisothiazole, isothaazyl?, thf w~'~  thiadiazole,
triazole, benzotriazoie, inaazoie, pyrazole-arrd- anthraquinone. In a p
reiexrme'' f~ ci_ s= : Y,_z k : ~3i I: Yom- - ~raa  15 from benzene,
naphthalene, biphenyl, azobenzene, th?o?hene,  ben2`thl? e, ~/G11L1~V1
11C~z3 a, iaat-'r c r f~"  thiadiazole, triazole, benzotriazole 3r:d a 1.
gy{  anthraquinone, especially benzene, wriich groups may-be-sziryiy-ox
multiply, such as doubly or - riply, 20 aliphatic groups, preferably
C1-C8-alkyl groups, such as methyl,  n-hexyl, n-heptyl, n-octyl,
2-ethyl-hexyl, OH5 =0, C?-C -si x+zs sulfonic acid or salts thereof. such as
a?ksli Yr z~I  25 metal salts, cyano, halogens, such as f uori cztitri~it~,
tcnrii  or a further aromatic grooup which. f it its F.syr -mast be
unsubstituted or substituted, for example by aliphatic groups,  preferably .
u. r. as mom - ft! n-propyl, n-butyl, i-butyl, s-butyl, n-pentyl, n-hexyl,
n-h pt 1,  30 n-. ti 1, Y:;, C2-C6-carbalkoxy, C1-C10-acyloxy, or C~-Cy-a3k
j3am~fi z ~b'~f   acid of salts thereof, such as- aiital csr-- driid'iiire-
Gay ~:r ~me~a3'  salts, cyan, halogens, such BY f3 r _ .- _-.~.~ x
particularly preferably by an azo-attached aromatic group, such  35 as
benzene, napht =':__ benzothiazole, benzisothiazole, isothiazole, triazole,
t2:+ 2 d'ia o2e' i~Yi ~S"il iri t:f~`.- 1 ':i .~ ~ ~a .- y~r~'~L iu.T_-~ r
'_-'~.T ~; ~ an-il anthraquinone, especially benzene, which group may he sin
Ija cx  multiply, such as- duiri7ly- c5't f\ r' ~'c4{rpft - ~  40 aliphatic
groups, preferably C -aLk =~~ ps , = a~ ca L ethyl, i-propyl, n-propyl,
n-butyl, i-butyl, s-butyl, n-pentyl",  n-hexvi, - -s =_; v--z COOH,
C2-C6-carbalkoxy, C1-Clo-acyloxy, or C1-Cp,-alkylanino, sub a:,ic &Ci inz
air ... 45 metal salts, cyano, halogens, such as fbuoriae' chl r _; :se  or
a further aromatic group which for its part may be- unsubstituted or
suhstit?ute , Lc y = =_ tzw 9 N O V 2005 17  



preferably C1-C8-alkyl groups, such as methyl, ethyl, i-propyl,  n-propyl,
n-butyl, i-butyl, s-butyl, n-pentyl, n-hexyl, n-heptyl,  n-octyl,
2-ethyl-hexyl, OH, =0, C1-C8-alkoxy, COOH,  C2-C6-carbalkoxy,
C1-C10-acyloxy, or C1-C8-alkylamino, sulfonic 5 acid of salts thereof, such
as alkali or alkaline earth metal  salts, cyano, halogens, such as fluorine,
chlorine and bromine. In a preferred embodiment, the 2,6-diaminopyridine
derivative may  be an acidic compound. For the purposes of the present
invention, 10 an acidic compound is a compound having a pH of less than 7 in
aqueous solution, or a salt of such a compound, for example, the  sodium or
potassium salt, or mixtures thereof. The acidic  property of the
2,6-diaminopyridine derivative is preferably  obtainable by the compound
containing one or more, such as 2, 3 15 or 4, sulfonic acid groups or salts
thereof, such as sodium or  potassium salts, or mixtures thereof. Compounds
useful as component b) are known for example from  BE-A-793316, BE-A-793317,
BE-A-811640, DE-A-19623411,
20DE-A-19706245,DE-A-2062717,DE-A-2156545,DE-A-2211663,
DE-A-2216570,DE-A-2222099,DE-A-2222873,DE-A-2234621,
DE-A-2263458,DE-A-2306673,DE-A-2308663,DE-A-2315637,
DE-A-2361371,DE-A-2362581,DE-A-2404854,DE-A-2419763,
DE-A-2507863,DE-A-2640576,DE-A-2701610,DE-A-2718619,
25DE-A-2718620,DE-A-2718883,DE-A-2832020,DE-A-2916319,
DE-A-3025904,DE-A-3111937,DE-A-3227134,DE-A-3227253,
DE-A-3235640,DE-A-3330155,DE-A-3615093,DE-A-3634393,
DE-A-3707715,DE-A-3723884,DE-A-3820313,DE-A-4207745,
DE-A-4215535,DE-A-4321422,DE-A-4329915,EP-A-474600, 30 EP-A-512548,
EP-A-581730, EP-A-581731, EP-A-581732, EP-A-601439,
JP-A-59075952,JP-A-59140265,JP-A-59168193,JP-A-61075885,
JP-A-61151269,JP-A-63085187,JP-A-05096869,JP-A-05124364,
NL-A-7303378,NL-A-7402043, NL-A-7502419. 35 Component b) may be a single
compound or a mixture of multiple  compounds, such as two, three or four.
Component b) may be a colored or colorless compound. When  component b) is a
colored compound, the desired color may be 40 obtained by one compound or by
multiple compounds, such as two,  three or four, especially three,
preferably of different colors. The system is obtained according to the
invention by admixing  component a) with component b). 45 9 N O V 2005 18  



A system is contemplated where component a) and component b) are  present in
a mixture. Similarly contemplated is a system wherein  component b) is
present on the surface of component a). 5 To prepare a system wherein
component a) and component b) are  present in a mixture, component b) can be
incorporated into  component a) by conventional processes, for example by
extrusion,  such as melt extrusion. The system may then be processed in a
conventional manner into geometric structures, such as filaments, 10 for
example by spinning from the melt, films, for example by the  blow-stretch
process, or three-dimensionally formed articles, for  example by injection
molding. To prepare a system wherein component b) is present on the 15
surface of component a), the first step is to prepare geometric  structures,
such as filaments, for example by spinning from the  melt, films, for
example by the blow-stretch process, or  three-dimensionally formed
articles, for example by injection  molding, and then to apply component b),
preferably by applying a 20 solution of component b), especially in water or
an organic  solvent, for example by immersing the geometric structure in the
solution. When component b) is applied to a geometric structure formed from
25 component a), a portion of component b) may diffuse into the geometric
structure formed from component a). After component b) has been applied to
the geometric structure  formed from component a), a heat treatment in the
presence or 30 absence of water vapor may be used to stabilize the spatial
form  of the system. Examples 35 The relative solution viscosity of the
polyamide was measured in  96% sulfuric acid as per DIN 51562-1 to -4. To
this end, 500 mg of the sample were weighed into a 50 ml  volumetric flask
and made up to 96% by weight sulfuric acid. The 40 sample was dissolved to
give a homogeneous solution. An Ubbelohde No. II viscometer was used to
determine the flow  time between the upper and lower calibration marks at
25C  0.05C. The measurements were repeated until three successive 45
measurements fell within a 0.3 second range. The flow time for  the solvent
was determined in the same way. The relative solution  viscosity (RV) was
determined according to 9 NOV 2005 19 RV = T / To 



where: T is the flow time of the solution [seconds]  To is the flow time of
the solvent [seconds] 5 The number of amino end groups was determined by
titrating a  solution of 1 g of polyamide in 25 ml of a 7:3 w/w
phenol-methanol mixture with a solution of perchloric acid in
methanol/ethylene glycol (1.72 ml of a 70% by weight aqueous 10 solution,
100 ml of methanol, made up to 1 000 ml in ethylene  glycol) against a
mixture of 0.1 g of benzyl orange in 100 ml of  methanol and 0.05 g of
methylene blue in 50 ml of methanol as an  indicator. The amino end group
number was determined in milliequivalents of amino end groups per kg of
polyamide. 15 Polyamide 1 used according to the invention was a nylon-6
containing 0.12% by weight (based on polyamide) of
4-amino-2,2,6,6-tetramethylpiperidine attached to the polymer  chain by
chemical bonding and having a relative viscosity of 2.77 20 and an amino end
group number of 34 meq/kg. Comparative polyamide 1 was a nylon-6,6 having a
relative  viscosity of 2.80 and an amino end group number of 44 meq/kg.
Inventive polyamide 1 and comparative polyamide 1 contained 0.3% 25 by
weight, based on polyamide, of titanium dioxide. Inventive polyamide 1 and
comparative polyamide 1 were processed  in the form of staple fibers (round
cross section, linear density  60% of 6.7 dtex/40% of 13 dtex for inventive
polyamide 1, 60% of  6.7 dtex/40% of 11 dtex for comparative polyamide 1)
wrapped 30 yarn, metric count 8, into a pile carpet using a 1/10" gauge, 54
stitches/10 cm and a pile weight of 260 g/m2. The inventive
2,6-diaminopyridine derivative 1 was Acidol Red  GL-XN(Nylonmin C-GL) (BASF
Aktiengesellschaft) of the formula  35 40 45 9 NOV 2005 5 SO3H 10 NH SO3H 15
The red comparative dye 1 was Telon Red FR-L (Bayer AG), C.I.  Acid Red 337,
of the formula 



20 25 N= HO 20 H2N SO3H 30 These two red dyes were used together with the
noninventive dyes  Telon Blue CGL and Telon Yellow RLN in the case of
trichromat 1  and Tectilon Blue 4R and Acidol Brillant Yellow M3GL in the
case  of trichromat 2 to obtain an inventive trichromat 1 and/or 35
inventive trichromat 2 and a comparative trichromat 1 to give a  dark gray
hue on inventive polyamide 1 and comparative polyamide 1. The dyeing-was
carried out in a laboratory autoclave at 90C in  40 such a way that the same
visual color impression (same gray hue)  was obtained in the case of the
combinations of inventive polyamide 1 / inventive trichromat 1 and/or 2,
comparative  polyamide 1 / inventive trichromat 1 and/or 2, inventive
polyamide 1 / comparative trichromat 1 and comparative polyamide  45 1 /
comparative trichromat 1. v s{'lS s i~'?s 2_1  The carpets were subjected to
three cycles of the test desc iu  in DIN 75202 j'ai 1996 drsf -t',, q. fir 2
of this DIN, and the changes were determined as "L-JY San 52Za 1;  CIELAB
Delta E (CIELAR as ger U2-2u,a='a 5 Industrial Chemistry, 5th ed., vol.
~i.'lsi'  Weinheim, Germany, 1987, pages 11 E12 and as the gray wale as pe
d,t tC QLiS ?'f~~~ ILT  5.2.5 after every cycle. 10 The tests provided the
following va? nest  CIELAB Delta L The smaller the CIELAB Delta L values,
the less^& c4rt ?*E  15 faded. 20 1 C.,~ C T 1"J, .~ ? "1I U  25 Comparative
polyamide Inventive tric ~~rt~r,at 1 .~ 11 ~ 1.' 1 11 11 51 



Comparative Comparative poly-amide polyamiderde Inventive trichromt 2 15 _ ~
? 1_ ~'_8 ... 1 ,1 51 ?nr a- '7 1,17 7 Imo; 1 ' aratr~~ ~... i ~ . . ~ , ~
~ti ~ i  30 1 Table 1 The best values were obtained with the systeml
aLc~ld~^Y,~ ~:ra  35 invention. CIELAB Delta E The smaller the CIELAB Delta
E va2 2es,  40 faded. 45 C_L1i.1.~AR De a L ?~~ic~'1,To f 7 ..i isri'
polyamide114;laid a.,~~  , r1cyc1 e f J7e ;Ir"0~ ~' ,, Inventive polyamide
1Inventive tr ic12rnm?t 11 111 _ i&1 ?+_l,I _ 1 . 11 ~ 1 raa~riu+e Y?51b.b
'1 .~73 ilel? t.3 L'e Inventive polyamide 1Comparative trichrc,"at ?.
~'11!1.211112.. 1 111151 1I       il~yyy7,r~ ZIP~"t~ H: yl 1110:111 V1LrQ 1.
+ ~v ti- *- ~~ ,..~-1' 11 Fo3yamideit1 r 11 r -..1~'' II;-j :1 :1C 51 ~ r
rove hive p2 yan!'!~e 2L 



IYb Inventive polyamide IInventive trichrauat 2 .2 .3' ,1 31. 31 ln- ren 7
ve PQ LEr3 _2CYe 'Comparative polyamide F'isss~gll~ y~ 5 Comparative
polyamide rCa native  I Ft Compaxat t'vg fs~i ',sue ~i^.JII~r7.~ ~ fi ~L ~
S~fc _~__ i r__ _~ '  1 r 1 r' ~. 10 Table 2 The: rest tSt~. ~* s v.- c-Q
ti?1 - invention. 15 Gray scale The ?Liter c:17e val' es faded. The best rc
? r Ls rPr z ,, tip- 00 24 value is 1 (equivalent c r l eit c Inventive
polyamide I inventive tz2c4,ZL* Inventive 5& T rJ~r:? L :3r~ 11113 1.D~~i
Inventive polyamide I r E~111,a1t1-y~ ~11yJJ~~,m.L ?   Comparative pQlvamide
T .'l Comparative polyamide  ri 35 Tain). e a The best values were obtai .ef
wLto?- ~il`v'Q^ tivar . 40 Visual assessment  t2ze arrs tezP dz Z7h'r _ t
The carpets used 4 imve:?tLrce LEza ls-he_ 1 'z' ~ s?1 ra  and/or inventive
trics~r~sssat 1, 45 inventive tzic:~lr~rat 1 Qa,6=zr ,  polyamide 1 1
comparative tr2c 'rvw 1 23  1 f ccmn~ rat i~za f r i g tomat L f a visuaTv
the same a'ar c qz-a y rare  prior to the first cycle. 



Inver t i'ze tr icy x:^.ma t Z Ize 3 mate rin i ~ co ir Impression pr lo-r-5
to the first cycle, while iaverrtive tridtrromar c p~zrZizrce~i d  slight
dichroism, ie because of the different exhaustion ot the  red d e as vwt
cared ,',II:kc:. t bp- h 7 i anrL y T Tea. dyes ti ere were  reddishly and
gxeen; st,.7v ShT_mweruls~ patches on the scrrrace -a `&re The combination.
of cc: la rat? Sze gr? ? ya .trf _Z % coJrrgarati cre  clsJJli1 t u ul.~all~
c ~ trdC}2.yU171dt I after the third cycle. 15 The L~LJTJ7L1JJL7 L1 LJJ if ?
/ /:2 liL4l~ 2t~~P_ tr i bromat I exhibited gxieozn:~:n7 a'2g- ~?sti~r _ar
n~ after 1-OF  third cycle. The c omh i^.at ion. of r n rat i ve Lva,m T rye
3 % in sren ti ve "rri d ami~ `c  20 1 and/or inventive trichromat 2
exhibited no greening and +; + F,T ~.c~ yng a~ffay thP fh_;_, l STI; r  d1S
Lllll. L .,tee !'L p _ The combination of inventive palyamide I /inventive
trzchrolnat 1  asd/er i ae:+f ~~zP fr;~~,rrynaf Z axhjh t d no areenin4 and
minimal 25 bleaching after the third errcle. The Est xr s"a 7 res,,LLts
wex_e obtained with the system accorcrrrrg  to the invention. 3Q 35 40 45 9
Nov 2005 24 We claim: 1. A system comprising 5 10 a) a polyamide containing
a sterically hindered piperidine  derivative attached to the polymer chain
by chemical bonding,  and b) a 2,6-diaminopyridine derivative. 2. A system
as claimed in claim 1, wherein the piperidine  derivative used is a
piperidine derivative of the formula R2 R2 15 20 R1 N - R3 where  



R1 is a functional group capable of amide formation with the polymer chain
of the polyamide, 25 R2 is an alkyl group, and R3 is hydrogen, C1-C4-alkyl
or O-R4, in which R4 is hydrogen  or C1-C7-alkyl. 30 3. A system as claimed
in claim 2, wherein R1 is a group -(NH)R5,  where R5 is hydrogen or
C1-C8-alkyl, or is a carboxyl group or  a carboxyl derivative or a group
-(CH2),t(NH)R5, where x is from 1 to 6 and R5 is hydrogen or C1-C8-alkyl, or
a group  (CH2)y000H, where y is from 1 to 6, or a -(CH2)COOH acid  35
derivative, where y is from 1 to 6. 4. A system as claimed in claim 2 or 3,
wherein R1 is NH2. 5. A system as claimed in any of claims 2 to 4, wherein
R2 is  40 methyl. 6. A system as claimed in any of claims 1 to 5, wherein
the  piperidine derivative used is  4-amino-2,2,6,6-tetramethylpiperidine.
45 9 N O V 2005 7. 5 10 25  A system as claimed in any of claims 1 to 6,
wherein  component b) is a 2,6-diaminopyridine derivative of the  formula Y
D-N=N X R11  R13 N N N\ R14/ R12 where 15 R11 and R13 are independently
hydrogen or an aliphatic,  cycloaliphatic, aromatic/aliphatic or aromatic
group, 20 25 30 R12 and R14 are independently an aliphatic, cycloaliphatic,
aromatic/aliphatic or aromatic group, and R11 and R12 or R13 and R14 may
combine with the respective  nitrogen to form a ring system, X is a cyano,
carboxamide or carboxylate group, 



Y is hydrogen or an aliphatic group, a cycloaliphatic group,  an
aromatic/aliphatic group or an aromatic group, and D is an aromatic group.
8. A system as claimed in claim 7, wherein D is selected from  the group
consisting of benzene, naphthalene, biphenyl,  azobenzene, thiophene,
benzothiazole, benzisothiazole,  triazole, thiadiazole, triazole,
benzotriazole, indazole,  35 pyrazole and anthraquinone. 9. A system as
claimed in any of claims 1 to 8, wherein  component b) is present on the
surface of component a). 40 10. A system as claimed in any of claims 1 to 8,
wherein  component a) and component b) are present as a mixture. 11. A
system as claimed in any of claims 1 to 10 in the form of a  fiber. 45 9 NOV
2005 26 12.A system as claimed in any of claims 1 to 10 in the form of a
sheetlike structure. 13.A system as claimed in any of claims 1 to 10 in the
form of a 5molding. 14.A process for preparing a system as claimed in any of
claims 1 to 13, which comprises preparing a component a) by polymerization
of at least one monomer suitable for forming a 10polyamide and of a
sterically hindered piperidine derivative comprising a functional group
capable of amide formation with the polymer main chain of the polyamide and
then admixing component a) with a 2,6-diaminopyridine derivative as a
component b). 15 20 25 30 35 40 45 


