WD 2007/ 057265 PCT/ EP2006/ 067401 1 TRI AZI NE COMPOUNDS

COVPRI SI NG SUBSTI TUENTS CONTAI NI NG AM NO GROUPS AND
WOCARBOXMOSGROUPS The invention relates to triaZiHéEP2006/067401

conmpounds conprising both am no- and

car boxyl -containing 5 substituents, and also to a

process for preparing them EP 0 466 647 describes a

process for the photochem cal and thernmal

stabilization of polyanide fiber nmaterials and al so
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i mproving the thermal and/or photochem cal 15
stabi | i téfOf dyed and undyed pol yam de fi bers. o
The gvamfiqn elptdsdn tilazizgedninenoadds epnppyissrgoradle egenapynd carboxyl-containing
. t, f a Qus . h, with an agent which
> Subs{é@ﬁ%%’@gélsg tég r%gﬁsdﬁggreﬁ%&%%?lhul all: 2 R ANRzZ
Z NQ(S®BMx H3C CH3
EP 0 466 647 describes a process for the photochemical and thermal stabilization of

polyamide fiber materials and also water-soluble triazine derivatives conforming to the

formula L.
10
R
N|)\N
/
z N Z4
SO3M
HsC CHs
N

Ry

DE 195 31 995 likewise describes a process for improving the thermal and/or photochemical
15 stability of dyed and undyed polyamide fibers. Stabilization is achieved in this process by
treatment, from an aqueous bath, with an agent which comprises a compound of the

formula II:



EaE Fo e R

N H3CI CH3 R Il and a UV absorber. 5 EP 0 702 011
descri bes a process for the photochem cal and thernal
stabilization of polyamdc fiber nmaterials and

dyei ngs. The process utilizes water-sol uble

pi peridine-triazine conpoungls of the formula. 11l R2
SOP N N (RX Z~N NH SO3BM H3IC CH3 N H3C I CH3 10
R, I'll. Simlar conmpounds for the photochem cal and

thermal strgbilization of polyam de fiber materials
are al so d scribed by EP 0 546 993. Conpounds
conforn1n o the formula IV1I5 R N \NR3 NNz N/
(SO M)N

AA

H,C CHg
H3C CH3
R
1I
and a UV absorber.

EP 0 702 011 describes a process for the photochemical and thermal stabilization of
polyamide fiber materials and dyeings. The process utilizes water-soluble piperidine-triazine

compounds of the formula III

Rz

N\N

/‘k (R)X
/ T
N

soM
HsC CH,
N

3

Ri
II1.

Similar compounds for the photochemical and thermal stabilization of polyamide fiber

materials are also described by EP 0 546 993. Compounds conforming to the formula IV
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RZ HBCCH3 N H3C CH3 RIV are utilized. 5 US
4,883, 860 descri bes polyneric conpositions containing
an effective anount of a triazine- based conpound

whi ch conprises a 2, 2,6, 6-tetraal kyl pi peri di ne group,
as for exanple of the fornmuBa V. COON NH N HOOC N
\NN) r4 NN'"~COOH A NNHHV 10 The present

i nvention has for its object to provide conpounds
which are wseful as permanent stabilizers for

pol yesters and pol yam des. Mre particularly, these
conpounds Il be preparable in gn econom ca
manner, NTom¥ommerci al |y avai |l abl e’raw material s by
few 4 rgactioh steps. nd that this object
I's achi eved, rprising I ne conmpounds

conpra’si ngN'bot h ] .arbox L-?ggﬁgkﬁtnge

5 as r@gctive stabi for polyesters and
Reactive stabilizers for the purposes of

#& pol yner, through their

1A%

are utilized.

US 4,883,860 describes polymeric compositions containing an effective amount of a triazine-
based compound which comprises a 2,2,6,6-tetraalkylpiperidine group, as for example of the

formula V.

COOH NH
N
HOOC N/KN
kN /‘KN)\N/\COOH
N N

H \Y4

The present invention has for its object to provide compounds which are useful as permanent
stabilizers for polyesters and polyamides. More particularly, these compounds shall be

preparable in an economical manner, from commercially available raw materials by few
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am no- and car boxyl -cont ai ni ng substituents, and hence
are a building block in the polynmer chain. This has

t he advantage over prior art stabilizers that the
stabilizers of the present invention can be added at
t he polynerization stage and4becone incorporated in
the polyner 10 chain in the course of the

pol ynmeri zation. There is thus no need for an

ramg@?a%%pna step of adm xing the stabilizer to the
These stabilizers of the present invention

further have the advantage that they cannot be

I SS t he pol r and. t r manent
e Bidin opi S ot tis gk ik ABmeYeCriv PR By ieRES ¢ Cpnds comprising
both%lﬁg-t aBS iRy 1- E&ﬁaﬂﬁ"g%u@é%ft@éﬂtsséﬂ?ﬂthﬁ REFhhe lﬂt@l% f&fﬁ%r}o be useful
determ ned that these conpounds can be Pprepared
as reacioveostiluhterp fcmqa@éwstefs&nﬁrrwlméwReacnwerstabdrzemfov t@qmrposes of
this %Vg?léo%%recggﬁ%g%ng\fﬁgggn}t&gg ch %gucmé y b : ed ngthﬁl\{)olymyr %grough their
amlrf@maﬁé"cﬁl%ﬂkﬁLd@hfhﬂnﬁogi bisdstifuidant aﬁﬁgencg‘lire-a Bﬁﬂdlﬁg %[bcﬁrm the polymer
al k 25 5 JEOH E- nnO0 m(22) where E
chaim T%s hgp theymevantage over prior art stablhzers that the stabilizers of the present
invention can be added at the polymerization stage and become incorporated in the polymer
chain in the course of the polymerization. There is thus no need for an additional step of
admixing the stabilizer to the polymer. These stabilizers of the present invention further have
the advantage that they cannot be dissolved out of the polymer and thus a permanent stabilizer
is available. The achievement of the object was all the more surprising since it has been

determined that these compounds can be prepared by an economical process.

The present invention provides triazine compounds of the formula (1)

Ro

N)\N
/k )\
R, N Rj

1)

where
R;=-AB where A =-O- or -NRy-,
B = amino-containing substituent and

R4 = hydrogen or alkyl



n=3t0l5, 5 nOtolO0and R, = hydrogen or alkyl R3 = R1,
R2, -OR6 or -NR7Rg where R6, R7 and R8 = hydrogen,

al kyl or aryl, each substituted or unsubstituted. 10
This invention further provides a process for
preparing triazine conmpoundssconformng to the

formula (1), the process being characterized in that
cyanuric chloride is reacted with 0.5 to 5 nole
equi val ents of an am e of the formra (2) 15 HA-B
(2) in the presence off a base and of |0.5 to 5 nole
equi val ents of a conpgqund conf '
(3) 0O E 0 20 (3) .
formula (4) 6 H EiH(
12, E -G or-NR5-and 5 hydr ogen
two reaction steps may be carried ou
This invention further provides a cqwgosition
characterized in that the conposition conprises 2%? at
| east two different triazine conmpounds conforniﬁb 0
the fornmula (1).

where E =-O- or -NRs-,
n=3to 15,
m=0to 10 and
Rs = hydrogen or alkyl
R3 =Ry, R;, -ORg or -NR7Rg
where Rg, R; and Rg = hydrogen, alkyl or

aryl, each substituted or unsubstituted.
This invention further provides a process for preparing triazine compounds conforming to the
formula (1), the process being characterized in that cyanuric chloride is reacted with 0.5 to
5 mole equivalents of an amine of the formula (2)

H-A-B Q)

in the presence of a base and of 0.5 to 5 mole equivalents of a compound conforming to the

formula (3)

|

@

or of a compound conforming to the formula (4)

&)
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This invention further provides a solution
characterized in that the solution conprises at |east
one triazine conmpound conformng to the formula (1).
15 The triazi ne conpounds of the present invention
have a structure which confoens to the formula (1) RZ
N NR NRs (1) 20 where R = -A-B where A = -0- or
-NR4-, B = am no-contai ning substituent and R4 =

hydrogen or alkyl R2 12570 /EOHE N 0 M (22)
where B = -0- or - -, 41=3t 015; Oto 10 and RS =
hydr ogen or alk¢| R3 = JoR2, - or -NR7Rs where
R6, R7 and Rg = hydrogen, alkyl or!l. aryl, each
substituted or unsubstituted. 10° “)
where ois from 0 to 12,
E=-0-or-NRs-and
Rs = hydrogen or alkyl,

and the two reaction steps may be carried out in either order.

This invention further provides a composition characterized in that the composition comprises

at least two different triazine compounds conforming to the formula (1).

This invention further provides a solution characterized in that the solution comprises at least

one triazine compound conforming to the formula (1).

The triazine compounds of the present invention have a structure which conforms to the

formula (1)
R,
NIA\N
/k /
Ry N Rs )
where
R;=-A-B where A =-O- or -NRy-,

B = amino-containing substituent and

R4 = hydrogen or alkyl
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The structural fragnment A in the present invention's
triazine conpounds' RI substituent nmay be not only
-0- but also -NR4-, and the structural fragnent A in
the R, and R3 substituents nay be the sane or
different. Preferably, the sgructural fragment Ais
-NR4-. The R4 substituent may be not only hydrogen
but al so an al kyl group. Preferably, the R4
substituent is 15 hydriogen or an al kyl group having
from1l to 10 and prefgrably frgm2 tp 5 carbon atomns.
This al kyl group of tlhe structural nt A may be
branched or unbranched; efer unhbpranched.
Fur t her nor e, this/élk) [ E
unsubstituted. Mre pneferably, the tituent is
hydr ogen, however. 20{The B substitugent n
particul ar an am no-containi ng substjtuent 1n which
the ami no group nay be situated on an aliphaticzz)
supporting scaffold or may be an aliphatic cycli%
amne. Preferably, the B substituent conprises an
aliphatic cyclic amne. Preferably, the triazine
conpounds of the preséﬁFﬁiﬁV@ﬁ?T%h}%bhprise a B
substituent which 25 confgrig:fp the formula (5) 8 N
Rp (5) where RO = hydrogen, alkyl or al koxy of the
formula -O R20, RZO = a braneliéd16mndinbr anched al kyl

or cycl oal kyl group having,in either _case from4 to
16 carbon atoms, or which géﬁﬂﬁ%ﬁﬁx?Br@h@‘fornula (6)
(CH2) p-INRIRRR( )R, FONmiRge p is from1l to 15,
preferably from2 to 8 and nore preferably from3 to 6
and Rio, R i = hydroders Rallnyand Reychysiaodepl allsyl or

het er ocycl oal kyl , and RI O R are,.t .
different, 15 inthe Rl s%ﬁgf?ghgﬁt#ugﬁéégﬁﬁpgﬁgwﬁl
substituents may be the same or different and are

preferﬁgly hydrogen, an . . o _
The structural fragment A inthe present invention’s triazine compounds’ R; substituent may

be not only —O- but also -NRy-, and the structural fragment A in the R; and R; substituents
may be the same or different. Preferably, the structural fragment A is -NRy-. The Ry
substituent may be not only hydrogen but also an alkyl group. Preferably, the Ry substituent is
hydrogen or an alkyl group having from 1 to 10 and preferably from 2 to 5 carbon atoms. This
alkyl group of the structural fragment A may be branched or unbranched; preferably, it is
unbranched. Furthermore, this alkyl group is preferably unsubstituted. More preferably, the R4

substituent is hydrogen, however.

The B substituent is in particular an amino-containing substituent in which the amino group
may be situated on an aliphatic supporting scaffold or may be an aliphatic cyclic amine.

Preferably, the B substituent comprises an aliphatic cyclic amine.

Preferably, the triazine compounds of the present invention comprise a B substituent which

conforms to the formula (5)
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al kyl, cycloal kyl or heterocycl oal kyl group, in
particul ar having in each case froml to 20 and
preferably from2 to 10 carbon atons or froml to 20
and preferably from2 to 10 carbon and 20 hetero
atons. This al kyl group of tBe Rio and R11
substituents are preferably branched or unbranched,
but nore preferably they are unbranched. Furthernore,
they are preferably unsubstituted or substituted by
an am no group, but nore preferably it is
unsubstituted. The cycloa group of the Rio and
RI, substituents is pref unsubstituted or
substituted, in particular thys cycloal kyl group is
| group of the Rio

and 25 R11 substituent
substituted, preferabl h het er ocycl oal kyl  group
is substltuted by one or note nethwr gr oups,
preferably it is a heterocycloal kyl" group 9 which
conpri ses one or nore nitrogen atons as a hctcro atom
prefer Iy it is a tergcycl gal kyl grouyp_whi ch
confgr QWQP$%rﬂEﬁ§r€§?¥ E@’Eéngg ' Retent is
prefer ara% »& W%QQ@B oPlnthithkd RAY &gcyfcfo‘ﬁmy glofp ﬂi@\qﬁ@ﬁl

preferably from1l 5 to 8 carbon atons of an al koxy
group havi neithehraan &hedt orl rahcaretdres al kyl group or a
cycl oal kyl group; nore preferably, the RO substituent
I's hydrogen. Preferably, the triazine conpounds of the

or wifitle s&ffbrrdeand femutqopri se a B substituent which
conforms to the fornmula (6). More preferably, the
triazine compounds of the present invention 10

[ B substit f to the f I
(o3 or (6b): - (o) SRer Ry "l Goye am H (oby

15 1In a particularly preferred enbodlnent of the

tr|a2|ne co t res i nventi on,

M Gt au Bt DHOTHAogh oSO REE e g B a0 6 and
(5) Letic zi ne
Compound Sompr | o SEEah ?ﬁ%@ﬂk?h%n%%%@%’%%“rﬁr i ng
t o t he ahdRyubmal I@ﬂ)are the same or different,

in the R; substituent.

The Ry and Ry substituents may be the same or different and are preferably hydrogen, an
alkyl, cycloalkyl or heterocycloalkyl group, in particular having in each case from 1 to 20 and
preferably from 2 to 10 carbon atoms or from 1 to 20 and preferably from 2 to 10 carbon and
hetero atoms. This alkyl group of the Ry and R; substituents are preferably branched or
unbranched, but more preferably they are unbranched. Furthermore, they are preferably
unsubstituted or substituted by an amino group, but more preferably it is unsubstituted. The
cycloalkyl group of the Rjo and Ry; substituents is preferably unsubstituted or substituted, in
particular this cycloalkyl group is unsubstituted. The heterocycloalkyl group of the Ry and
Ri1 substituents is preferably unsubstituted or substituted, preferably this heterocycloalkyl
group 1s substituted by one or more methyl groups, preferably it is a heterocycloalkyl group
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NR4A ANRO (7) 10 The R2 substituents in the
triazine conpounds of the present invention preferably
conprise a structural fragnent Ewith -0- or -NR5-,
the RS substituent preferably being hydrogen or an

al kyl group having from1l to916 and preferably from1
to 4 carbon atons; preferably, the R5 substituent is
hydrogen. The al kyl group of the R5 substituent is

: or...un : pr, Iy, d.t i o
R s T ky " pah st PR e¥ g Bomy prgferaply it s o
hetealcgdogkelf @pabiviichunsiohat id tht édmulh€@)R2 substituent has

‘an n which is preferably in the range from3 to 15,

nore preferably in the range fromb5 to 11 and even

[ . .
e PR 0t 50 s D Al Rt e PR PP P Py from 1
to 8Qrathwndatamd oe\eenalkone gpupe flevalgl a/ braagueal ot ant@anched Thel group or a

triazi ne conpounds ,of . the present. inyention preferably
eyl 8: GRPRBRUE e B e B RRE s bR bt 1 1 o
particul ar enbodi nent, the triazine conpounds of the

present invention conprise an R2 substituent as R3 _
Prefesalyt the aagine Torapewnds RE tamprerat suisstion gempdsenap fybstituent which

' [ tcal or different; preferab the. . .

cont SRR KRB RSB S P RLEI O Ao g o
conyisefacd sedtinehodhiorvbnlothetothe e @ONRQERds of the

present invention conprise an Ri  substituent which

conforns to the follow ng structures (7a), (7b) or

(7c): CAHy N NH N-(CHBs-NENH (CHE98B- NEt 2 20 (7a)

(7b) (7c) The R2 substituents in this preferred

enbodi ment have in particular structures conformng to

HN=(CH,);—

Iz

(6b)

In a particularly preferred embodiment of the triazine compounds of the present invention,

these comprise a B substituent which conforms to the formula (5).

Very particular preference is given to triazine compounds comprising an R; substituent

conforming to the formula (7):

Re )



the fornmul ae (8a) or (8b): 25 -NH (CH2)5- COOH

-NH (CH2) 11-000H (8a) (8b) 11 In this preferred

enbodi ment, the R3 substituent is preferably an Rl

substituent and nore preferably these two

substituents are identical. I® this preferred

enbodi nent the R3 substituent nay also be an R2

substituent and again these two substituents are
ThePE £ BERRLYs 18R £Ahe cénhﬂdﬁn@s bk If)%seﬁ@?&ti@ﬁ{}%@f&fabﬁl%mpﬁse a

triazine conpounds of the present i nvention, ese
structorpdfiagmeninE vRG: Sdhst-NRierthe Rhisehsticent prefisalilp belng hydrogen or an

follow ng formylae (14) and. (15): -O r - NR7RS,
ol F R e B R PR LTS el GO A BiRogafrrebls. the Rs
substkank iOhy@bYdn. TG IRIIKHbuPbr YR ShRURIRE NG anched or unbranched;
unsubstituted or substituted by one or nore

5 prefeigblyt iit uenmnbrapthadnel oyl sorR@ oR7the ABs sulB@BHnbris also preferably

- ere i.s an al kali,netal cation and
s SR DS RE RSB b ER TP A fgryrom 3 10 15, more
prefe@bliyUmtis rap@d BESI 14 10adndQYen toee plekeydbIRBGh@En & Which is preferably
. groups_of the R6, R7 or R8 substituents 15 preferably
in thegampge &am (Orte rh0a moee mretayady in hentnge fram & tpredreapi jpore preferably
ftem 1 to 2 substituents and nost preferably one
substituent of the formula -SBH O -SBM Preferably,
10 the R-6, R7 and R$ substituents are hydrogen or an

atgxl group having from1l to 18 and preferably from2
The SpAnge Smnotad 2 GRETESTH, 8V 0RY PrOFiobl Hrprie ahE Sttent as Ry
subsﬁﬁ@nﬁ%%?%ﬂcﬁl‘é? '?:Blb@@ﬁfné%% fae atﬁ%}ﬁg BhpothRr @fnﬁllge%ﬁseent invention

preferably, it is unbranched e aryl group of
compase RY RaneibRgtusubss iRsusubsstubst. AMeptvef &;adldy Rarsubstituents may be

e AT S nELPR e BRSNS r encin
15 -SB8H or -SGBM The R-6, R7 and R8 substituents may be

all identical, all different or else formidentical
In a pegfersed Erlegdemany) the tripenReoMRTurER O HS prosdns tilvenBen sompse an R,

sobslREACRRS: P b A B RGPBe PO T Bl

position. 25

equ

e l
NH
N N
H H -NH-(CH;)3-NEt;
20 (72) (7h) (7¢)

The R; substituents in this preferred embodiment have in particular structures conforming to

the formulae (8a) or (8b):

25 -NH-(CH,)s-COOH NH-(CH.,);;-COOH
(82) (8b)
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The present invention's process for preparing triazine
conpounds conformng to the forrmula (1), 12 R2 N' N
~ RmN R3 1 where RI _ -A-B where A= -0- or

-NR4-, 5 B = ami no-contai ning substituent and R4 =
hydrogen or alkyl R2 = 0 /EHIOH E Hnj O M(22) 10
where E = -0- or -NRS-, n =3 to 15, mOtolO0and RS
= hydrogen or alkyl 15 R3 = R, R2, -OR 6 or -NR7Rg

In tHDSE&eRG ARG 3 RDY : agyl
! suggtftutg@g%r u%gﬁ%%ﬁfﬁﬁ%ggﬁgFéébﬁé%ggyé??ggémfﬁﬁg L fnd more
prefaylaypulidse twhbubsiithents areridaatcat ImiHidprBfebrel embodimleat the R substituent

equi.val ents of an am ne , o
may aﬂo be an R, substituent anc{ggaln these two substituents are preferably identical.

In a further embodiment of the triazine compounds of the present invention, these comprise an

R3 substituent which conforms to the following formulae (14) and (15):

-O—R5 or -NR7R8,
(14) (15

where Rs, R; and R are each hydrogen, alkyl or aryl, the alkyl or aryl group being
unsubstituted or substituted by one or more substituents of the formula Rg, R+, Rg, —-SO3H or
-SOsM, where M is an alkali metal cation and preferably the alkali metal cation is a lithium,
sodium or potassium cation. The alkyl and/or aryl groups of the R, R; or Rg substituents
preferably comprise from 1 to 4 substituents, more preferably from 1 to 2 substituents and
most preferably one substituent of the formula —SO;H or ~SO3;M. Preferably, the Rg, R7 and
Rg substituents are hydrogen or an alkyl group having from 1 to 18 and preferably from 2 to
16 carbon atoms. This alkyl group of the Ry, R; and Rg substituent may be branched or
unbranched; preferably, it is unbranched. The aryl group of the Rg, R7 and Rg substituents is
preferably an unsubstituted phenyl group or a phenyl group which is monosubstituted,
preferably in the para position, by —SO3H or —SO3M. The R, R; and Rg substituents may be
all identical, all different or else form identical pairs. Preferably, the R¢, R; and Rg
substituents are hydrogen, unsubstituted phenyl or phenyl which is monosubstituted by

~SO3H or —SO3M in the para position.

The present invention’s process for preparing triazine compounds conforming to the

formula (1),



20 of the formula (2) HA-B (2) 13 in the presence of
a base and of 0.5 to 5 nole equivalents of a conpound
conformng to the formula (3) OE 0 (3) 5 or of a
conmpound conformng to the formula (4) /E O HO O (4)
10 where ois fromO to 12, B = -0- or -NR5- and R5
hydrogen or al kyl, and the two reaction steps may be
carved out in either order. 15 That enbodi ment of the
present invention's procegs wherein conpounds having
R3 other than R or RZ aje prepared utilizes a
further reaction step whelein 0.5 to 5 nole
equi val ents of a conped g§ﬂ@nforning to the fornul a

n
(16) or (17) H OR5 or NR7 20 (16) (17) are
reacted in the presence of base. The R5 substituent
may be not only hyq ge t PO an I kyl group.

Preferably, the R5 25 substituent isiﬂydrogen or an
al kyl group having from1l to 16 and preferably from1

to 4 14
where
R;=-A-B where A =-0O- or -NRy-,
5 B = amino-containing substituent and
R4 =hydrogen or alkyl
Rz =
O
E OH
an £
n
n |
= -'m
(22)
10
where E =-0O- or -NRs-,
n=3to 15,
m=0to 10 and
Rs =hydrogen or alkyl
15 R3 = Rl, Rz, -OR5 or -NR7R3

where Rg, R7 and Rg = hydrogen, alkyl or

aryl, each substituted or unsubstituted,

is characterized in that cyanuric chloride is reacted with 0.5 to 5 mole equivalents of an amine

20 of the formula (2)
H-A-B 2
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carbon atons. This al kyl group of the Rs substituent
may be branched or unbranched, preferably unbranched.
Furthernore, this alkyl group of the R5 substituent is
preferably wunsubstituted. Preferably, however, R5 is
hydrogen. In the conpounds conformng to the fornulae
(3) or (4), ois preferably in the range fromO to 12,
nore preferably in the range 5 from2 to 8 and even
int r@seﬂE@EF{l @Q%eyan%' fW%o% R u(Nf 1@19? oPl %i?rﬁg(%und conforming to the
I nvention pre er abl y utiTizes Tactans “of “Taktones and
fornmds ) preferably |actanms as conpounds conformng to
the formula (3). It is particularly preferable for
caprolactamto be used in the process of the present
i nvention. One particul ar g@nbodi nent 10 of the process
of the present invention ilizes a conmpound which
conforms to the fornul a nore preferably sodi um
am nocaproate. The reac nformng to the formul a
(4) may also be fornmed n sitju in the process of the
present invention, for t hrough the use of a
compound conformng to t ormula (3) 15 and a base,
in particular an al kali hydr oxi de, such as
sodi um hydroxi de for exanple. Thé3)anmount of substance
ratio in which the two reactants are used for this is
preferably in the range fromb5:1 to 1:1, nore
or offyr @heyoabd yorfdrrhing t¢ aegemiuvlomi¥: 1 to 1:1 and even nore
preferably in the range from2:1 to 1:1. 20 The
process of the present invention utilizes fromO0.5 to
5, preferably from1 tg 3and nore referably from!|
to 2 nole equivaLeﬁ § conformng to
the formul a (S)Hor (4) d on t'the cyanuric chloride
used. The process of the present ilnvention preferably
utilizes as a further reactant an®ami ne 4p5 conf orm ng
to the fornmula (2), and the structural fragnent A may
be not only -0- but also -NR4-. Preference is given
t owhkse ngisdronabita &2, whi ch conforns to the fornmula (2)
and c rises -NR4- as structural fragment A The R4
substit Eﬁb‘ﬁ%‘ apbt only hydrogen but also an
al kyl gt oupyabE&f£Laky the R4 substituent is hydrogen
or an alkyl” group having from1l to 10 and preferably
and the b RattenStapamieyrbeatonsl.ouThi sthat &nder.gr oup of t he
structural fragnent A 30 may be branched or
unbranched, preferably it is unbranched. Furthernore,

That blbsditdcky bt 85 BHBerlt %veﬁfi@ﬁ’@%@&'@é’s WRSHRS b HERE haMAL R, other than
preferably, however, the R4 substituent is hydrogén.

R; or R, are prepared utilizes a further reaction step wherein 0.5 to 5 mole equivalents of a

compound conforming to the formula (16) or (17)

H—OR5 or H-NR7R3
(16) 17

are reacted in the presence of a base.

The Rs substituent may be not only hydrogen but also an alkyl group. Preferably, the Rs
substituent is hydrogen or an alkyl group having from 1 to 16 and preferably from 1 to 4
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15 The process of the present invention utilizes an
am ne of the fornula (2) where the B substituent is
preferably an am no-containing substituent in which
the am no group may be situated on an aliphatic

supporting scaffold or may bei an aliphatic cyclic

am ne. Preferably, this B substituent conprises an
al i phatic cyclic amne. 5 The process of the present

LAV, L O Rr r hlige g f I
cort D R By E00Y el RIS ol R BruRhl s pgpranched.
prefanblyf utthenched. nBlréhe(hpre, Thie MD @ndp BT lths Uhstibisti@eaittsis preferably

may b he. s or different and are preferably .
unsm%wzfge%fef%gfﬁé\ogﬁw Rs dy AVGESRY| Mofheranogad Fodpkying to the

up; ' i h -

P T L T GRS S a P it % 02, § s BRI e e
fronp? &f @ pmbévenfnaoep@iterably@. car bon and hetero atons. This

al kyl group of the RID and R11 substituents are

preferably branched or unbranched, but nore

The Rr64cRE affl thet fRYendriBydhtBh gﬁ@ﬁ%& R B TR of N&YorRE €and more
preferably ‘unsubstituted or substituted by an am no

prefeypliigactiyng anerrepqumds epefbinying tio itle fomsules(®). titiiseptrticpkpalylgreferable
for cr%?rg)#ag%lglg oI hd 2 Ens {ﬂ::a tp%c?cgasR%fghg g%gﬁ% i“thségP Sr% :Cé{l%%re]t}tlscuia% embodiment

y unsu

of tHearbéestlbathe priesent YGleo@d K Wiili g QUi uHN SKHIEE Ednféed. to The formula
het er ocycl oal kyl group of the R1I0O and RI11

(4), mossieidht AN PRBSHEPY: unsubstituted or
substituted, preferably this heterocycloal kyl group
is substituted by one or nore nethyl groups,
The prether ablfyrmiitg tstha fhetdr @@ymbpalskye fomoddpin sifniighhe process of the
C ri ses one or re nifrogen atons as a hetero ato
presc GRGHABH o1 TeI T 11ER BRRy LGOI CaHBTBIAS i ormula (3
and £ 80 'Ir{‘fgartt@ulﬁp% ERa A Aal(Raroxtie JFSh sUbSHilhUBRoxi® for example.
preferably hydrogen or al Kyl having froml to 16 and .
The pnefrd odblibstdcomtid intwhi@ batboncaataossronsedrfoathkox preferably in the

rang%ﬁ'glip& ggcrgﬁ ggfsri?g%prgfeg%}]g? %ﬂ@g égriﬁ,eé?cgﬁ ggllc‘{%,eld% ﬁlléé( éléﬁn%gr%%referably
in thé#BgE frbent «d s:1hydrogen. 25 The process of the present

invention preferably utilizes amnes having a B
substituent which conforns to the fornula (6).

L 1t IS, particul arl referahle to utiliz
he SRS e s R Gt AR RR 8% BetiPabhat i Tipg and more
prefefablyriib@ 1 H3) mole dqffvhlents of the compound conforming to the formula (3) or (4)

based on the cyanuric chloride used.

The process of the present invention preferably utilizes as a further reactant an amine
conforming to the formula (2), and the structural fragment A may be not only -O- but also
-NR4-. Preference is given to using an amine which conforms to the formula (2) and
comprises -NRy- as structural fragment A. The R4 substituent may be not only hydrogen but
also an alkyl group. Preferably the R4 substituent is hydrogen or an alkyl group having from 1
to 10 and preferably from 2 to 5 carbon atoms. This alkyl group of the structural fragment A
may be branched or unbranched, preferably it is unbranched. Furthermore, this alkyl group is

preferably unsubstituted. More preferably, however, the R4 substituent is hydrogen.
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30 Very particular preference is given to utilizing

am nes conformng to the fornmula (2a) HNR4-(CH2) m NRi
OR1L i (2a) 16 One particularly preferred enbodi nent

of the process according to the present invention
utilizes am nes conprising asB substituent conform ng
to the formula (5). It is very particularly
preferable to utilize am nes conforning to the fornul a

The (#Bdess Dt e ! res_'éﬁ%nv%i@ﬁu&@ r{% ﬁfh%cf‘o%uﬁf (Zt) Nehere the B

resent 1 nvention. € process resent
substitneentsi paferabyy ah amino-cdntdeingisxbdtitent af \mhldhf the entino group may be

.._coppound conf orm.ng e fornul ae
situgkg ’ts RIAEE SEPPYiing éﬁagﬁ‘iw AL EC @B r?PBP%ﬂCn“@’Cf% a@h‘l? Preferably,
this E%E‘Mu?en( &mprisel Ui b ehadip of the process

according to the present invention utilizes, as a
further 15 reactant, conpounds conformng to the

fornula 16 7 er 7 and .Rs a each .
The ot B eopetnt A HoT DreiERbn WOTca ey o fsc e g) which
comphilUDs bhdstHhR gt &ﬁh@fb@ﬁhlat(@? b MNe fb&%uw(s) nor e

substituents of the fornula R6, R7, R8, -SO3H or

- SG3M where Mis an al kali netal catlon and

The ﬁr ef e %bgtqgen%| kﬁ:y berTgt %lam%:.%té 'dofgfif@ ang 5(7 8relfepf1ab1|}/ hydrogen, an

ass unr cation

alky]g I’c?dwﬁkﬂfort}i&&r@fcloaﬁcyt) Ero, Sdvist intdaentssepr@h are bZlOYand preferably
nprise froml to 4 20 substituents of the formnul a

from. BEBHY Grrbom @RS ofempl & &p aBd predempl kemes il . Carorp and hetero
f t
o2 B35 5P Qo8 4] R R oy P B, PRy Lancic o

unbrarfs@8H laut mS@MefeFfalﬁ&eﬂhajolayc uhhﬁn&ﬁad RrrtherthdrR8 they are preferably
ubst i tue drogen or an_ al kyl gr . havi ng .
unsuBERfEed of a&fgt%?@%%w D EPUP B0 SraErepthan i gHued. The
cycloﬂldy? gﬁiuﬁyclf B¢ RUPandot tsti@stﬁ%ntsaz ?erfgraﬁ% RSkt Me Bt subBNtuted, in
branched or unbranched; pref erab y, 1t is
partlm:ijrtamcqjl@@alkyl group is unsubstltuted The heterocycloalkyl group of the Rjp and
Ry; substituents is preferably unsubstituted or substituted, preferably this heterocycloalkyl
group 1s substituted by one or more methyl groups, preferably it is a heterocycloalkyl group
which comprises one or more nitrogen atoms as a hetero atom, preferably it is a

heterocycloalkyl group which conforms to the formula (5).

The Ry substituent is preferably hydrogen or alkyl having from 1 to 16 and preferably from 1
to 8 carbon atoms or an alkoxy group comprising a branched or unbranched alkyl group or a

cycloalkyl group, more preferably, the Rg substituent is hydrogen.
The process of the present invention preferably utilizes amines having a B substituent which
conforms to the formula (6). However, it is particularly preferable to utilize amines having a

B substituent which conforms to the formula (6a) or (6b).

Very particular preference is given to utilizing amines conforming to the formula (2a)

HNR4—(CH2)m-N—R10R1 1 (Za)
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25 The aryl group of the R6, R7 and R8 substituents is
preferably an unsubstituted phenyl group or a phenyl
group which is nonosubstituted, preferably in the
pars, position, by -SO3H or 17 -SO3M The R6, R7 and
Rs substituents may be all identical, all different or
el se formidentical pairs. Preferably, the R6, R7 and
R8 substituents are hydrogen, unsubstituted phenyl or
phenyl which is nonosubstituted by -SO3H or -SO3M i n
the para position. 5 Depending on the triazine
Oneqempolnt pefdedpeepatiednt theteppocas acafrdingetopthegeedent invention
. nvention may. . consist of two or  three reaction s ps. .
utiligesr 2GS LOPWEFINEohvRr SPSHUIGH FUdTHBh. o Ghe %ﬁ@fﬂér Ja 1t is very
pam@ﬁ'fgﬂg Ffé?éﬁbl@'zo ﬁﬂ?ze%ﬂﬁ@s%nﬂ)frmﬁx%et ?rﬂﬁla ention
conprises reacting cyanuric or| n am ne
conformng to the formula (2) in the presence of a
base in a 10 solvent in a_ first reaction step.
Aqueous sodi um hydroxi de solution is preferably used
as base. Ami ne and base ar¢ preferably used in an
amount of substance ratio §Re1:1. This first reaction
step of this preferred enbodi ment may utilize a
sol vent sel ected from wat aromati ¢ hydrocarbons,
in particular toluene, al kanes, ethers,
ket ones, such as aceton exanpl e, or esters;
water is preferably nt. Al cohols, primary
or secondary 15 arnin un§ui tabl e as sol vents for
this first reaction step. The second reaction step
then conprises the reacti®n with @byonpound sel ected
from conpounds conformng to the formula (3) or (4).
A further enbodi nent of the process of the present
1nthéﬁ%@&&b@ﬂm%ﬁ&ﬁﬁﬁ@@éﬁ%nf'rSt reaction step in 20 which
cyanuric chloride is reacted with a conpound sel ect ed
from compounds confornmng to the fornula (3) or (4)

and sub uent ) a furth ction ste
The a8 R0 R Pl iy Dok i H0R%) nams o gltst e Sapoounds
confdrﬂﬁng’iﬁ[%ﬁé‘tfoxﬁful&u@? LA rlctli RixQfre 80 et RASEs H&Moﬁh@mg to the
chosen simlarly to the preferred enbodi nent. 25 The

formyle4e i on step invol ving a conpound conforning to the
formula (3) as a reactant is preferably carried out
in the presence of a ring-opening base. In particular

A fulfidr @mbol @ BE the Pr¥ERH @eco@dhk@&ﬁﬁme BEREN BvekRINONRBSes, as a further
such as acetone for exa or esters, but preferably

reactiiit GIMPOANES CRIYAITHEE do s n@@mv@rﬁl@ @nd Tparhere MsaR7 and Rs are cach

hydroeglgg,ogi(ﬁeﬁtar% e ﬁkﬁr& ?ﬁsgrg{lp Eg%g% gl?o%ﬁltutédné/ s%}lst%ﬂted by one or

more substituents of the formula Rg, Ry, Rg, -SO3H or -SO3M, where M is an alkali metal

cation and preferably the alkali metal cation is a lithium, sodium or potassium cation. The
alkyl and/or aryl groups of the Rg, R; or Rg substituents preferably comprise from 1 to 4
substituents of the formula -SOsH or -SO;M, more preferably comprise from 1 to 2
substituents of the formula -SOs;H or -SOsM and most preferably comprise one substituent of
the formula -SOs;H or -SOsM. Preferably, the Rg, R; and Rg substituents are hydrogen or an
alkyl group having from 1 to 18 and preferably from 2 to 16 carbon atoms. This alkyl group
of the R¢, R7 and Ry substituent may be branched or unbranched; preferably, it is unbranched.
The aryl group of the Rg, Ry and Rg substituents is preferably an unsubstituted phenyl group
or a phenyl group which is monosubstituted, preferably in the para position, by -SOsH or
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utilizes a lactam solvent, nore particularly a
conpound conformng to the formula (3), and it 30 is
nore preferable to utilize the sane conpound as
sol vent and as reactant. However, when a conpound
conformng to the formula (4)7is utilized as a
reactant in a reaction step, the reaction step is
carried out in the presence of an excess of the
—SOCI% THESRY Q@' 408 K:Qﬂpﬁlm%slxﬁ % ﬁ%ﬁ? %Hﬁ&@ ﬁlodﬁﬂlz}?nt Al [E'élfgxg—l identical
f , medni'ng anmount of ‘su ance ratio o
paire diréforatiyn giet Ry, Rhend & rubstitfcd)s dre hgdrapga, uasubkttotet thenyl or phenyl

whiihie TG i SCot s A B SEFREEI B RS used o6 2

formula (4) conpound reactant, the reaction is
carried out in the presence of an excess of
Depeapnpbadicdrazite Wiepoundéo pe pupssdothe pheepr@skapresent invention may

tion.is used for aring triazi ne conpounds
congi B HF B g stien £ Eh B S AR e R & OB Rt he
process of the present invention conprises a first
reaction step in which the cyanuric chloride is
Oner prgéresd vmbcwlo meeinrd.the tpeoB@sared thprmt@mabmsﬁnﬁmmomm@esz reacting

| ents bas d on. t st ance
esanflEnPRE Y8R SpPRSSHp AP f sATBAM 22 NS bRRRR T o bose n
solvﬁittuhlelﬁrﬁmea’tﬂblﬁl tef. 012008 B giiie hiMexfdersomtian (s%)rei@fab@y used as base.

npound sel ected from conpounds conform ng t
Am% ?l?ﬂﬂPf’ée @) Prgfergbly usefrn gn gmegot Sﬂléﬁ%ltqeéﬁlc’s‘?fe]pl o?hlf Figst reaction

step RYFOGES BredGEQY 9.‘6988@&% it yp[lﬁﬁfemé éorl]ye%pts\l?m]%?ﬁd From \S?tgr, aromatic

i nter | ate obtal ne en reacted
hydrbcmrﬁoranah paﬂfoe}aabd)haexfer oayichet alkdndyp Iet?hee.sq Uictoak€ ndush asedtone for

unt aof su nce of c anur i ori de of
exariRle Hapi e, TRUCE RTICRO oty 25 SO iUt PEB L LB econdary

amlnfe§ Qs ﬁﬁbﬁlt&lﬁ%@ Ypents %‘rf EITHRY rEReibD @te? oﬂ@lsc%oﬁ(@)rea‘%ﬁon step then
(4) when an am ne conformng to the tornula (2

comprssesl thegeactian traiit a gommrund selactadrifine eorfoondd qurmmg@ the formula
fg{nula (2) when a conpound sel ected from conpounds
ﬁforning to the formula (3) or (4) is used as
reactant A. 20 The tenperature at which the first
reaction step of the process of the present invention
A furtker egdedinesat efitheipsocpssetfdhapiegent mvmh@orr eomepisty o AiTst 2@ction step in

whlcﬂ' gga%unlgoclhﬁ)rﬁr % rea?tbcli ¥Vl'[ilhna éoﬁﬁe}%qﬁgg g% ﬁ 8 f] Pgl;ﬁ]bgnp:ognéb@nformmg to

even nore pre &7 ab

the fd3¥hudO(B) oagd), add@bsdq&éﬁlﬁ_yf af yretat rd&bﬁ&hst& 16viBEEORdine conforming
reactlon step is carried out is preferably in the
to thg ggﬁaﬂét ¥ (2onilee solvents and the amount of substance ratio of amine to base may be

chosen similarly to the preferred embodiment.

The reaction step involving a compound conforming to the formula (3) as a reactant is
preferably carried out in the presence of a ring-opening base. In particular water, toluene,
xylene, alkanes, ethers, ketones, such as acetone for example, or esters, but preferably water
are used here as solvent. One particular embodiment of the process of the present invention
utilizes a lactam solvent, more particularly a compound conforming to the formula (3), and it
1s more preferable to utilize the same compound as solvent and as reactant. However, when a
compound conforming to the formula (4) is utilized as a reactant in a reaction step, the

reaction step is carried out in the presence of an excess of the corresponding compound
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to 200C, nore preferably in the range from 10 to 180C

and even nore preferably in the 25 range from20 to

170C. In the case of an enbodi ment of the process of

the present invention where only one chlorine atom of

the cyanuric chloride is reated with reactant A in

the first reaction step and the two renmaining

chl orine atons of the eyanuric chloride are reacted
con%ﬁﬂl (£akd atmBa ngl) an%%cﬁﬂ daf ERARKLPRFSEBRandd ﬁétﬁ) of compound

advant ageous to e oy a ténperature ranmp 1n the
confesumgdortkatirimota S eqocya'shﬁlm&'hhlomdesﬁuﬂmsqtreMBth #hed in particular

of the process. of the sen

t t
L1 B SR G4 Bei g aprareiaby i ot Remhidnge compound
reacfah 'ﬂh@re@cﬁo‘ﬁ 1§-ea§n@@5mt TSRt s ahl e)kcésrs‘ of @5}1’51@&9@1. from

0.8 t .2 bar and even nore preferab
atnospherlc pressure By contrast, the pressure at
reaction step is.carried out

whi.ch th
Whe& g]%e Ptgﬁﬂg? 3 ﬁ Q[g% éJT?Sgﬂtg én\fepgpﬁ 115+ 4554 11°f, AEPHEE etnazme compounds

confpngihertabhy forinuld (® wAGeR S £a dr RY tﬂe %ce@sﬂgf NEhtesBRA €nvention
preferably in the range fron11 to bar. 5 A further

compiss difHEieactipn sise iprbiadhe eyanurie clplpeéemreacmde\mthx &am 0.5 to 3 and
prefe(f%ffgrﬁ%gsl % ff Eﬂ%{l 881%9% ﬁl% RE&P of on ncge Wh'o%lﬂ %¥ 4, Spbst usrta{n%e of cyanuric

IS reac a conpoun

chloddepdreactanicanfeactantng Hethg dither faﬁ) ﬁﬂm{eaco(n&)mﬂlﬁg (o4ﬁhelmrr@11a (2) or a
sol ven Thg reaction with_an am ne conform ng to
(6]

compaygh febectesl) rofns copRAIng R PR EEMEE (o Fhet REms ket Pr &) I a second
react{@2&EH BP ’chs'at ;tﬁgcesg%éo@dlﬂg &0 REE J%Eén?%\%%@g tHE mtexﬁ)x{ed{alaseobtamed is

process of the present”invention, the fi'rst reaction
then sta@ped wohprdng &5 toeécand rpgefexrmblycgramur tac 4ahblerdqdalshtstbased on the

mough B dhsliRoSp B B M s g LG8 ance of

cy.anyrdognpolh® rsél@'@e@ffroﬁle afet @Rpobnd AEEhE&SRE %‘ Ghe RAGLIZOMN) or (4)
step which then conprises reacting the resulting

i nt erisdieapRIng Ctorrfommslg to shésfoamalad? pis esethdsyredatanAl ot o 3

nol e eqU|vaIen S bas nt .of substanc
15 cofmibiol NGRS T6r AP PuRl e ke §RELPHE Blogted from
whi ¢ bomE@m‘drs eSAfofrBiag &cr 08 f5in@Ra (D o8 %ng 8€bdQdtreactahit A.

preferably in the range fromO to 0C, nore
preferably in the range from 10 to 80C and even nore

The t@f{rz)f facnﬂye) |a¥ v{(rﬁcﬁ ‘Eh% ﬁr\%ﬂge%ﬁ{u% “?e% ofttge 6oo%ess %”ér{:é“e% inventlon 1s

erature at secon reac IOﬂ

camddasmlleﬁraferhbllySn prhefapaliioyn 120 fohworangerd premréifdy tothe range from
0C _nore preferably in the range from90 to 180C

-10 tan%o I %‘P@f@?@bﬁb}y iR thegangengeny potn 00 1By contrast, the

temperature at which the second reaction step is carried out is preferably in the range from 0
to 200°C, more preferably in the range from 10 to 180°C and even more preferably in the
range from 20 to 170°C. In the case of an embodiment of the process of the present invention
where only one chlorine atom of the cyanuric chloride is reacted with reactant A in the first
reaction step and the two remaining chlorine atoms of the cyanuric chloride are reacted with
reactant B in a second reaction step, it is advantageous to employ a temperature ramp in the

second reaction step.

The pressure at which the first reaction step of the process of the present invention is carried

out 1s preferably in the range from 0.5 to 1.5 bar, more preferably in the range from 0.8 to
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20 170C. When the process of the present invention is
used for preparing triazine conpounds conformng to
the formula (1) where R3 = -OR6 or -N R7Rs, then the
process of the present invention conprises a first
reaction step where cyanuricieghloride is reacted with
from0.5 to 2 25 nole equivalents and preferably 1
nol e equi val ent based on the anmount of substance of

1.2 Qéf%ﬂer 4l ﬁl@l‘eoﬁrkfé?a athft e%?é} éﬁuxreeg? tca?[}asﬁ lge)eﬂrggure at which the

an amne CO orm

second n‘munﬁi stepliecdreel <f>1[tm§rp1€e®smﬁﬂ3d dtheaapfedtdmh Mgo 1 O bifenore preferably
or a hy or am no conpound of

ro

in ﬂt@ﬁéﬁ&@&ﬁ ﬁﬁé@g(bféﬁn%% vep Fipfe Pl r%byig&@ﬁaarrgéém biP §Pp

of the process of the present invention, the

internmedi ate obtained is then reacted mﬁth from0.5 to
A ﬁthhBIOGmbﬂCﬁmendef\tm Eotss aftheprasteatriabdngionicompdisayal fest reaction step in

ui val ent sed on the anmount of substance of
i T TG P aectr Vs E CONPOE FEAE i GBaT S sgforming to
the @rrﬁ@lﬂ'@@}i&d(:ﬁﬁ{ §§$1@5htf TRIMEAMRONHIE 8n Qﬁﬂfe@oﬂfd?ﬁnﬁgotottﬂc?formula (2)
formul ae , (16) or (17) when a conpound

Bthﬁh@ﬁﬂ@iWﬂhaﬂFZ¥C@EU@@é@na®preactant A, or a conpound
sel ected from conmpounds conformng to the formula (2),
(16) or (17) when a conpound selected fromthe

In o£® pRGiTEdSerauti@ER ¥Otht @rddass 0thBWrésehBhvetiond tHeirst feaction step
used as reactant A, or a conpound sel ected from

COMBPIHIFP SeacHES A FYrnnTiA ghloside ety Gprul do Bapole(eyivglentssand preferably
i O CEBONYE B8 Pt O SRIPRLIE GO ST

and as¢dond deactac ticp rw}s'ctlememfoombmespaztctmg lﬂlh&ifesﬁﬂ’bgﬁhtﬁ’ﬁfﬁthaﬁé with 0.5
th s of the pres I, N entlon t he

10 5 MY &bt afhad e FHETEn b {Ar? gt fssybgtance of

cyanﬁné‘@lﬁl@n@& yf f’é@clzt%‘tt]§ ”@QQGIBE)%&Q@Q@ Whickteerde fé@itfon step is carried out

equi val ent based on the anobunt of substance of
is prefyrahhringhe tinge ifiden 0o 1@0561; amre Beferadpat ﬁuntra@etfecvaO-to 80°C and

evenfna)c?r}gﬁre ga?%é?%% epaegé/% BBS Conf or g] t}a)%e{xwgrature at which the
secon@réRdlian (sbop aNartidd Sk i€ ﬂef@faﬁl;“%ﬁ@h@%aﬂg@a@&ﬁng@ tf\ 280€C, more

B, or
preferably in the range from 90 to 180°C and even more preferably in the range from 100 to

170°C.

When the process of the present invention is used for preparing triazine compounds
conforming to the formula (1) where R; = -ORg or -NR;Rg, then the process of the present
invention comprises a first reaction step where cyanuric chloride is reacted with from 0.5 to 2
mole equivalents and preferably 1 mole equivalent based on the amount of substance of
cyanuric chloride of reactant A, reactant A being either an amine conforming to the formula
(2) or a compound selected from compounds conforming to the formula (3) or (4), or a
hydroxy or amino compound of the formulae (16) or (17). In a second reaction step of the
process of the present invention, the intermediate obtained is then reacted with from 0.5 to 2
mole equivalents and preferably with 1 mole equivalent based on the amount of substance of

cyanuric chloride of reactant B, reactant B being
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- a conpound sel ected from conpounds conformng to the
formulae (3) or (4) when conpounds of the fornul ae
(3) or (4) and (16) or (17) are used as reactants A
and B, or 20 - a conpound conformng to the formula
(2) when conpounds of the fapnula (3) or (4) and (16)
or (17) are used as reactants A and B. The tenperature
at which the first reaction step of this particul ar
enbod] t.h [ ' i
erbod) ity d sél&?e(f%%%?ﬁpo@gdts Sfo%%g‘%ﬁhg | BYEOLL 0, 45, (16) or
80C, (mr\ehen%comﬁfued abihy fmmdmez) Heunge af reathant1A), dro 60C
and even nore %referabl in the range fromQ t

The tefpEPERGFEcdtd W&ﬁ@%ﬂ%@@@%@éeﬁ%ﬁ%@é@ 16) or (17)
carr

o S gy S8 85k PR EBEAR Kok Ak 0 00Bpmtc o) o
t o 8@4 ianskd svexrtamreopreferably in the range from 20

to 60C. The te t re at which the third reac
step § CRRIICHIGE U PBPERISISpnicRm{elor ﬁfemf“ﬁaof?@B@) or (4)

t0 20Qfen MebRpRILRS SNARYEHA doifousés 5@?&%113% kagofo%ula (16) or
180C and even nore preferably i'n the range from 10

170C. (12)is uS¢rbagpeesianire at mhlch the first and second
reaction steps of this particul ar enbodi nent of the

process of the present invention are carried out is

Ina ﬂﬁﬂfzeﬁo@bhxétdprbftthe pagitgRr bh®BUihet bPthd prodedd of thE®FRent invention,
referablg@]n the range fromO0.8 to 1.2 bar and even

the ipgieedinte pRipksHys Enaracted Wil fosphértp @ pelesguivalentprpad preferably
w1tthrﬁ§L§§ﬁ 1V§1ten%r/]‘$]e{s‘é&] oh @%pgr@(#@qagﬁ%%?aﬁggﬁ fa%uﬁ§ ﬁlgﬁﬁé ?fj{eactant C,

y contrast r ange from
reactdrlt (bbging nore preferably in the range from1l to 9 bar

and even nore preferably in the range from
bar . afﬁeppwa({ Selask %‘{ %Pé’aE‘i’TPEﬁ‘Pnéﬁ @a%f%ameﬁ@ the é’eegéaeoﬁ@ or (17)

the phesefthpbihe r@)tf'tl%nfoﬁﬂﬂlak@) e 32 e Aﬁuatre hBePYrea@Ms A and B,
stage of the process of the pres ention, in

whi chr case the i nternmedi ates which are 10 forned in
i sol at e

each case arated off a and thus

ay  BESTE e AR B dis cotamRRes LEdgan (e (4) when
par t igibAhde BPedi oBAlae {3 %r U}tﬁﬂ@@' (ﬁt@?) ab u@é@’as(}@@ctants A and
stage are not separated Off and isolated - wt

exceBtoon of the last stage - but are directly fed as
a reactant t.o tge next nthis e

t ' t
o e proRdSsh i pe Refe ARy ahfr sRDp R 8 b HBhmute ) or
| Nt eayeed a6 Sr A8 atdI48d as reactants A and B.

The temperature at which the first reaction step of this particular embodiment of the process
of the present invention is carried out is preferably in the range from -20 to 80°C, more
preferably in the range from -10 to 60°C and even more preferably in the range from 0 to
40°C. The temperature at which the second reaction step is carried out is by contrast
preferably in the range from 0 to 100°C, more preferably in the range from 10 to 80°C and
even more preferably in the range from 20 to 60°C. The temperature at which the third
reaction step is carried out is preferably in the range from 80 to 200°C, more preferably in the

range from 90 to 180°C and even more preferably in the range from 100 to 170°C.
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formed in situ. In another enbodi nent of the process
of the present invention, all reaction steps are
carried out in one reaction apparatus, in particular
in an autoclave. In this enbodi nent, the reaction of
20 the conpounds conformng 210 the formula (3) wth a
base can be carried out in a separate stage or
reacti on vessel. However, the reaction of the
The %9&9[99 e &R'Eﬂé’ﬁm g&i 56%0“1%&%&&{ %%f (tﬁ)ig ‘ﬂtl‘bﬂlalaerggfcﬁment of the
an al so e carried o e sa reaction vess ,
procsss dfhtht peként ieaatiooare catrefdsouwdfis priatergbl petds rafgettiten 0.5 to 1.5 bar,
gres n% i nvention take Iace in the ame reactio
mor 1‘8. E

Iy Y (iR SAnERa OIS {thrlde bSLIBEY | 'ER I BHE BRRIGHAY caual to
atm&sf)héi?d ﬂ}@ssﬁfengh@ﬁregslﬁ?e RAOGES theAird Qgct%e&%% céuﬁ¥@ Bﬁﬂ 9By contrast
can 25 carried out in one reaction vessel
m@ﬂg@ﬁenmﬂmrmnafhsmdﬁwéhbmfnmhemmﬁmﬁﬁundbecnmédmnlhg>9bmwmdeva1
1 @»&%P $g g ?gse can take place in a
n“”%%%ﬁ? ALUEYE5EED OPES‘% #-vessel . However, the
reaction of the conpounds conforning to the fornula

ggé with a base can al so take place in the sane

The reladdyad neapbes epy of th@ praghsscH thderepans pe/cnmmvecamémqanmd out in any

one sc‘[ggeg& 51?] plr%éjc%% uéfzt e %tal%geel}téésmt-r\gﬁlggp t'ﬂ? I;]I%erme%lates which are

formby 1P et wasdmspdé Sldfpareﬁm Offiafle iso\eNaridnBud b @BE D&d as a reactant for
conmpounds of the present invention are insoluble in

the ng%t%48¢ t he sodi um chl oride is dissolved in water and
renmoved by filtering the agueous suspensi ons and
subsequently washing the filter cake or by extracting

In ortehprrtiar] ge¢miprdoderts thai interapdieteg afiacy bns stageate, not separated off and

ref era wth t rganj ¢ sol vent .enpl qyed durin
isolaflg VIR Ser et A Fads  Gu e giaan d S £ - pfbjogthe next

stagel Th VR4 @ﬂlboilﬂl‘ént' éf"tﬁ?é\"p?@ceg\@&ieﬂhe $0dsuR! i6y SRABh UM GReRRd Bfes are thus
is preferably renoved by el ectrodialysis via

formpdemipitaines or by means of ion exchange chr omat ogr aphy;
the sodiumchloride is preferably renoved by ion
exchange chromat ography. 10 The reaction m xture thus

In an¥@iek eflbo@menhbCihe GRGEEd bEHHE HréseSOMVEARRA, hil rdMLSK s@ps hiR carried
an organic solvent, can then be used directly; there

out i} gnegiectiarpPPaElasin eptsisdlanimn aytenlavet Iﬂnethuwbaélraent the reaction of
the C&In?gl!lrlds %%E{ Imgn & %Q efgrn%t%ie:%)t W}ﬁl 3% svﬁérg %IF %Exénae t(lmot r%n a separate

rising a € i'n

stage Sbie p&ackBy \Pe@sanHop@K/éﬂ aHE alea@ivRO6f MRNtcompbufs tdEorming to the
process of the present invention be isolated fromthe

formq,lé EtWidhe Risetcap élsﬁrl?é clgqufquéal thggamge reaction vessel, so that all reaction

steps of the process of the present invention take place in the same reaction vessel. In this
way, all three substitutions on the triazine ring of the process of the present invention can be

carried out in one reaction vessel.

In general, the reaction of the compounds conforming to the formula (3) with a base can take
place in a separate stage or reaction vessel. However, the reaction of the compounds
conforming to the formula (3) with a base can also take place in the same reaction vessel in

which the respective reaction stage is just taking place.
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is preferably acconplished by crystallization,
filtration and if appropriate a wash fromthe

reaction mxture. The isolating and purifying of these
i nternedi ates can al so be effected by neans of an
extraction with an organic splvent, preferably wth
the organic solvent already enployed during the
reaction. The internediates thus isolated and purified

The?«ghzgrk%gﬁ SF @hd ¥ea%901§ %1&%6 %ﬂ%ﬁga&r\tf&e@ Féﬁ}o%gpthgyb?gggéﬁ%ced sodium

reaction step of process of the
chloridw.eWhenthe triazioneoppetetsr ethe phadhninéntoh dré msphxbhae'mswater, the
howev

.of . pr. toi t , he .
s SIS AL ERRI LoD ROt ARERE ot suspensionsad
subsk@agtll ‘Wasﬁin%pﬁe it NGKPTRARB ExBlcBng %J 'tzﬁ" t%%Educ%SWﬂtlp an organic
succeSsion W thout the interned ates | sol at ed
Solvqﬁdpm&m?éﬂ wih. th hrgagiorgobsint topsyed dmm@ th e%hon When the triazine
ntion .c st.two dif

comp NS o SRE R oPfirhgns SREHs® P oI Jocilh FRut is preferebly

remd&@AMY R detrofia 1stv|ih€m9ﬁ1%§a@1@§ of BY BR3bAsdT 19K 8f @bk dhromatography; the
it ggﬁto 95% gzt of present %%ientlongrp ”

rises

SOdl‘ﬂmngkmﬁélmﬁ%&bhd@m@m Ymmfgwh@lgetc nfepyarapha. (18), 23
R N N I R" N \R(18) 0%to 10% by wei ght of

triazine conpounds conformng to the formula (19), 5

The RRctioNmiXthte tRis ¢dked upO%ehich dR¥hides weioghon ah V\tal‘tdraifhﬂ @n organic
conpounds conforn1n9 to the fornmul a (20),
solvent, can then be used directly; there is one particular embodiment where the use as a

stabilizer is preceded by a drying operation.

The intermediates arising after the individual reaction steps may in one particular embodiment
of the process of the present invention be isolated from the reaction mixture and purified. This
is preferably accomplished by crystallization, filtration and if appropriate a wash from the
reaction mixture. The isolating and purifying of these intermediates can also be effected by
means of an extraction with an organic solvent, preferably with the organic solvent already
employed during the reaction. The intermediates thus isolated and purified are generally
solids and can then be employed in the next reaction step of the process of the present

invention.

In one preferred embodiment of the process of the present invention, however, these
intermediates are not isolated and worked up. The reaction steps of the process are carried out

in succession without the intermediates being isolated and worked up.

The compositions of the present invention comprise at least two different triazine compounds

conforming to the formula (1).

The composition of the present invention preferably comprises
e 85% to 95% by weight of present invention triazine compounds conforming to

the formula (18),
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N N10 R ~/ \R'" (20) where R = R or R2R and R" = RZ
or R and R is not identical to R', neaning in
particular that when R= R, then R® = RZ and vice
versa. 15 In one preferred enbodi nent of the
conposition of the present iwention R = R and R' =
R2; this conposition is obtainable when the reactants
cyanuric chloride, amne of fornmula (2) and a
conmpound conformng to forrmula (3) or (4) are used in
an amount of substance ratio of 1:2:1 in the process
of the present inventionR 20 In one particularly
preferred enbodi nent of tlhe conposition of the present
invention R = RZ and this conposition is
obt ai nabl e when the r cf\hﬁb cyanuric chloride, am ne
of 24 formula (2) and|a conpound conformng to
formula (3) or (4) a us fn an anount of substance
ratio of 1:1:2 inR'he prdcess & the @spsent

invention. A further enbodi nent of the conposition of
the present invention conprises 5 30%to 95% by

conf or mra e ¢ EheCPe ) S GATRAAED g frmyly 1)

to 60% by wei ght of present invention triazine
conpounds conformng to R,the formula (20), R N NR
N R (20) 15 0%to 10% by wei ght of triazine
conpounds conforming to the formula (19) and (21),

~R ~R' NE Y
/M /k
R' N R'

e 0% to 10% by weight of triazine compounds conforming to the formula (20),

(19)

R"

A,
A

N R" (20)

where R' = R; or R; and R" =R, or R; and R' is not identical to R", meaning in particular that

when R' =Ry, then R" =R, and vice versa.

In one preferred embodiment of the composition of the present invention R' = R; and R" = Ry;
this composition is obtainable when the reactants cyanuric chloride, amine of formula (2) and
a compound conforming to formula (3) or (4) are used in an amount of substance ratio of

1:2:1 in the process of the present invention.

In one particularly preferred embodiment of the composition of the present invention R' = R,

and R" = Ry; this composition is obtainable when the reactants cyanuric chloride, amine of



N " \NNN R ~N'R (19) (21) 20 where R = Rl or
R2 and R* = R2 or R and R is not identical to R',
meaning in particular that when R= R, then R" = R2
and vice versa. This conposition is obtainable when
the reactants 25 cyanuric c oride, amne of formula
(2) and a conpound conformng to formula (3) or (4)
are used in an amount of substance ratio of 1:1.5:1.5

fomhﬂ'a e teod

s L e B e

Substawemtnocnf lclopr ihs @soceS of Gidpreeend Bdtetmyorvei ght  of
present invention tiazine conmpounds conformng to the
formula (23), R N~ NRF" ... (23) 10 1 %to 30%

A fubtheMBhiEHImeft dPHIRS@RpokiiyS Bt iHe @rés&ﬁﬁﬁmﬁoﬁ em@#&@s each
having two substituents of the sane type and

5 di f f er eP@%tthi9%P % wubysight efgmeseseineetten tHipone C(thouR'ds ornforming to

R, fg{igxaqg ? tr|a2|ne compounds conformng to the
for mul a7 988 1P20), 15 0.5%to 10% by wei ght of
triazi ne conpounds mhere all three substituents are
of the sane type selected fromR, R' or R , for
exanpl e triazi ne conpounggs conformng to the fornula
(19) or (21) where R =/Rl, R2 or R3, R' = R2, Rl or
R3 and R'"' = R3, R2 or nd R, R and R'' are not
20 identical, nean{/ﬁfgz pathcuIar that when R = R1,

then R* = R2 and R r vice versa. This
conposition i s obtai the reactants cyanuric
chloride, anmine off the f8rmulaR(2), @18

10 ¢ 0% to 60% by weight of present invention triazine compounds conforming to

the formula (20),

Rll

A

Nl N
R N R (20)
15 o 0% to 10% by weight of triazine compounds conforming to the formula (19)
and (21),
RI R"

N
A A

(19) 21)
20 where R'=R; or Ry and R" =R; or R; and R' is not identical to R", meaning in particular that

when R' = Ry, then R" =R, and vice versa. This composition is obtainable when the reactants
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a conpound conformng to the fornula (3) or (4) and a
conpound conformng to the fornmula (16) or (17) are
used in an amount of substance ratio of 1:(from0.5 to
2):(from0.5to 2):(from 0.5 to 5) and preferably in
an anount of substance rati@of 1:1:1:(from1l to 4) in
the process 25 of the present invention. 26 The
solution of the present invention conprises at |east
ey e By SR P HLE Pt cobREp BT or (4) are
use(hmdinmnmnmfeshbsta’aleyatld ofoini .20% inahépiclry ofieghtseaf invention.
triazi ne conpounds conformng to the formula (1). The
solution of the present invention preferably conprises
A fiRSeSRENERY cMBbEnenddr QE gﬁﬁfi)&ltﬁﬁl ofed pr@se%? lsetigsd d(o ses
aromati ¢ hydrocar bons, articular toluene, xyle
al kanes, ethers, ketones, for exanple acetone, or
esters, 0 onforn1n to .the fornmul 3),. .
whi cH i 8 ﬁé%QS%fW Eﬁgg‘p RPRnL RECT i dsFiBe e%%%eﬁa&%@mmg to
the preggmémifiyention. Preferably, the solution of the
present invention conprises water as solvent. 10 The
present invention's use of the triazine conpounds
conformng to the forrmla (1) is for stabilizing
pol ynmers. The triazi nel conpounds of the present
i nvention can be used or stabilizing polyamdes in
particul ar. Possi bl m des include primarily
al i phatic hono- andjjcop condensates, 15 exanples
bei ng PA46, PA66AIQA2\4ﬁg%E}O PA612, PA410, PA810,
PA1010, PA412 PAI01 PA6, PA7,..PA8, PA9,
PA10, PAl and PA12. The tr|a2|ne conpgﬁ ds of the
present inventlon are preferably used for stabilizing
PA410, PA810, PA1010, PA412, PA1012, PA1212, PAG, _
PA7, *PAS 1PAY/) bpAiaghtpApresardnRAtion tripging cde@bgmﬂateadhhavmg two
of the sHB&LtXe%n% gF %helconf o{yge a,n? 1&% g tsvﬁbs[t)l { se‘iected from

where t I'rs

nunber of r mat the startl Lamne an

Fasi 61 Gt AL 41 &gﬂzgon PRl b forma
of carhb @ atzgf of the dlcarboxyllc acid. Were there

IS onI & G rbe the respective polyam de was

repgr I itele: ' |
e AT O L A B T
; fD' e 6‘8?%\%%?%3%@%0&@r§01§'1{g eREGIRIT Ef; exarRB0ESzfnéZompounds

conforming to the formula (19) or (21),

where R"=R;,R;0or R3, R" =R, R or R3 and R” =R3, Ry or Ry and R/, R" and R” are not

identical, meaning in particular that when R’ = Ry, then R” = R, and R” = R, or vice versa.

This composition is obtainable when the reactants cyanuric chloride, amine of the formula (2),
a compound conforming to the formula (3) or (4) and a compound conforming to the formula
(16) or (17) are used in an amount of substance ratio of 1:(from 0.5 to 2):(from 0.5 to 2):(from
0.5 to 5) and preferably in an amount of substance ratio of 1:1:1:(from 1 to 4) in the process

of the present invention.
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25 The triazi ne conpounds of the present invention can
further be used for stabilizing polyester. Mre
particularly, they can be used for stabilizing

pol yesters prepared by pol ycondensation of diols with
di carboxylic acid or their ppd yester-form ng
derivatives such as dinethyl esters. Suitable diols
have the fornmula HO-R-OH, where Ris a divalent,

The 951%:385' l%f‘th@ ‘[Eréé@fﬁr iﬁ@é}ﬁﬁﬁ Cﬁglglﬁ%]%s%g ?e:a%tcofg ngghzgﬂe con%pegug% lccg/nfgnning to

cycl oal i phatic radica prefer
the foomtR2 (¢ prtsbpreftrap it coBuyirtsabiremdi s as 5O%yhy eebi aisl Mmawepreferably
wher e i s_a dival ent

the, f HOOC- R - COOH,
ﬁo”éaﬁéhg{ frf%{/"a‘&web%%t i HEEFIRE SPMRP i GoRfrmdic B tealarmylea(l). The
soluli®h 8 sl Rine i Rleatiby p?&f@&bl&%oﬁ@ﬁ?&naszgolvéﬁ ¥er, I ﬁragﬁnic solvent

preparation of these polyeSters Is prior art (tbr
selekd EnregamgEs bidiofarbons24n PartitEs: toRne 7x 166, aldahewanthsrs, ketones,

A O T T T

for pt&f0hg tife THAgink thApbMRls GOMRAMBHS Bhedth®. IERRMLY, the solution of the
i nvention can be added as early as the

presgi INMeBHeIersatissh wateagesolydsts has the advant age t hat
the pol yam des thus prepared will conprise the
addi tives, which inprove the nechanical strength, the
The pteabitlintentiagaiBstofad dakineeonpatndsi @atoriiigiti€Lthe formula (1) is for
.gegrad tion and the dyeability, in coval ent and hence
stabldgRgRARATS: at t achment. The triazi ne conpounds of the
present invention are added to the 10 pol ycondensati on
such that the triazine conpounds of the present
The irmvzartdoompovads biethernmesehnooepomataacbd nded fohetapidizingepolyamides in
.chain by nmeans af their functional groups. Th
pam%sz%&og%?w YouRges Bl RISERHY ea%fh%lcpﬁg@g's &hGfoppfgeondensates,
examPlRSBahg VRNt A0, apllo @l BRe1dNep A6 1222 A1 0, GOAPUNDS 9, pA412,
the present invention without limting the invention
PAIRIG, PALS1 B ABd PAEn P AB1BAEXRADY, & All IPmé ek I8 iThn tindzine compounds of
the p’r\lcrfleét’_fs V?rzltg)%{\lé}]r_ggj_r%ﬁ’e%’bg}z g%@%ﬁ%@ﬁg&@g El@lﬂj{),'lﬂéf%%f‘ﬂ‘&ﬁb,l PA412,
PAl(HRepanat2, ma@fPANEPAB! BAOEPASYO EPAIT and PA12. This designation of the

2-chloro-4,6-bis-(N-[2,2,6,6-tetranet hyl - 4-pi peri dyl -
polyapgdesmpansprmsytogitkernaticag] neachces whergl s sfitsedigit ondigitagidicates the
numb\ﬁ@%ﬁ (93?%&1%%%1‘;%% ﬁlle %Za%nGg cﬂar%ne%%g b dcl:gry( grrciigﬁs iglgﬁcgte or indicates
the number of carbon atoms of the dicarboxylic acid. Where there is only one number, the
respective polyamide was prepared from an o,m-aminocarboxylic acid or from the lactam
derived therefrom. Also see H. Domininghaus, “Die Kunststoffe and ihre Eigenschaften”,

pages 272 ff., VDI-Verlag, 1976.

The triazine compounds of the present invention can further be used for stabilizing polyester.
More particularly, they can be used for stabilizing polyesters prepared by polycondensation of
diols with dicarboxylic acid or their polyester-forming derivatives such as dimethyl esters.
Suitable diols have the formula HO-R-OH, where R is a divalent, branched or unbranched
aliphatic and/or cycloaliphatic radical having 2 to 18 and preferably 2 to 12 carbon atoms.
Suitable dicarboxylic acids have the formula HOOC-R’-COOH, where R’ is a divalent

aliphatic, cycloaliphatic or aromatic radical having 2 to 18 and preferably 4 to 12 carbon
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water at 5C. After 468.9 g of

4-am no-2, 2, 6, 6-tetranet hyl pi peridine (3.0 nol) have
been added at 5 to 20C and 480 g of 25% by wei ght
aqueous sodi um hydroxi de solution (corresponding to
3.0 nol of sodi um hydroxi de)27at 20 to 25C, the m xture
was stirred one 25 hour at 25C and one hour at 60C.
After cooling to 25C, the solid obtained was filtered

¢ rrgf fTh a bed ' f :

o AR g VRS S UG, OB gt

24 OY/II é5 dZW%lﬁE@Ulﬁnzgm(s Endjclopidie 8dUetiaseterohanizyunth efition, volume
cyanuri.c | orj de. used).. .28 2 Preparation of crude

19, pﬁﬁ%@r g I\’%gég éhqm@, g\?s%‘zhﬁéad%gé% flask, 565.8 g of
c-caprolactam (5.0 nol) were nelted at 80C. After 160

g of 25% by wei ght aqueous sodi um hydroxi de sol ution
The (igorines pompldungs t of 1th® pkerdf invsotorumahy de oxddie) ast bely as the

polygﬂﬁtﬁﬁségor\{\@ls?ﬁgg'e gl'tx'grﬁ}a? tetr}il% Z%V%{?tlag% quftf @8 d@%?ﬁ%ﬁg’s \%&Sh prepared will

compHBe MRS ARt DRk Swhibh SnFRRE A EMHTh WaSstRHEH X8 staBllity 4&6nst oxidative
with 424.0 g of the internedi ate prepared as

and dightiidpesd idegmadatigsl and. Hhe( fyeabiljty, Thi eovelespeansli dancewasrmanent
attacﬁiﬁgrgtux?ﬁje f%{agl%eh%gmiogndst g O 11)3%%6{’1 m%%%lftlaot&nﬁ%? ecﬁde% to the

pressure:
polyméér&h@ow\/@ﬁc&l addelgk tr@zﬁfe}/ﬁdrﬁlbddnaﬁ dfhBe Grdide Pivestiet can become
After coollnq to 40C, the solid was filtered off,
incorparaifddnioii ROV Rchagb ymeats oitthsT fuagtiqnat grosaech time to
renove excess 10 c-caprolactam and dried at 15 nbar
and 50C. The yield was 545.2 g. 1.3 Wrk-up of crude
The qremgiestwhich followiiligsteltetdt Ipmzh'em ofshsprebdt &rvgntddn drduealso the triazine

e oduct rom Ex wer e di ssol ved | 547

COWQ%‘? %ﬁft&%??eseﬁﬁé“’e&%ol} ‘Qgﬁr@p“ct ?‘ﬁf&j“%% t“i‘%?ﬁ“o%ﬁ’&h B?/ent

melght in strength, was desalted in an electrodlaIyS|s
apparatus (3 circuit stacked construction/plati num

Exanwhoble, Pwhasttionl efat hobef-hidAN 12 Aifgdetramxtivhhgareridylamino])-1,3,5-

22 cath de exchanger
tnamﬂ%nq- ‘8?%%%6%“% de circuit solution: 5% aqueous
sodlun1sulfate solutlon salt receiver circuit
sol ution: 3% aqueous sodi um chl ori de sol ution/vol t age
L1 Ryeparatisy of4thgodptermeadigs Q-ghlorad odhis-E2, éﬁréewgtamefhybﬁwplpendyl-
A. The 20 product sol ution was evapor at ed
mnnui ?%é% 2%%1 at nospheric pressure and the solid was

A6 ItQMSS eedction sk eds @harB8LCwath2 7b% phdkyanlifie childd WESmol) in 31 of
g (0.10 nol, 86% based on ut|I|zed

water at 5°C After 468.9 g of 4-amino-2,2,6,6-tetramethylpiperidine (3.0 mol) have been

added at 5 to 20°C and 480 g of 25% by weight aqueous sodium hydroxide solution

(corresponding to 3.0 mol of sodium hydroxide) at 20 to 25°C, the mixture was stirred one

hour at 25°C and one hour at 60°C. After cooling to 25°C, the solid obtained was filtered off

and washed three times with 2 1 of water each time and dried at 15 mbar and 100°C for

20 hours. The yield was 597.0 g (1.41 mol, 94% based on amount of cyanuric chloride used).
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amount of internediate from1.1). 29 Analysis of
product by HPLC (CLND): Conposition of product [in %
by weight] Inventive triazine conpound 92.1 (as per
formula (1) with Rl as per fornmula (7b) and R2with
E-NH-and n=5) R2with me0; R3=R, 83.3 R2 with m1-3; R3
=R, 8.1 R2with neO; R3=-CH 0.7 s-Caprolactam 7.9 The
conmposition of the products were deterni ned usi ng HPLC

9 - ] ' ence 5 nitrogen detector (CLND).
|2 RN T TR

etector permts the equi nolar detection

In a@f] gladstreagendlisk, CXHSROE RES-caploldesdnn ¢5. 0 @fvlewefange:d at 80°C. After
chronat ography: A 1200 m %!Xass. colum 40 cmin_hei ght
160 grd %572 by it BhtcRaasetsesodivas Ddweridet sopgon (Fpraespepding ¢o 1.0 mol of

i YIRS AT ETIEN 8 130 L0 RO Ao T

molte@solusied odssofny emnocdfteate! entsprieetemcher kedixey, at 110°C, with
nmeasuring the pH values and the refractive indjces. '

42496640 the H%dem pispated ag ggsarideé e Srawplet he (5madhgllys suspension
. e | °

was RELALE e 2 EhNGST LRSS R U ERERL ] MBS o soc

800 i ofetExXanphe verd addedttb ersfsenimeahe arudd poddyctvittghéooling to 40°C, the

.a‘gueﬁous &uti n, the systemwas 15 rinsed with water
sohdu as; 1lteéecg f,o‘f/a e{i &vee WA 4%%@6?&%6@%%1&1% TEMOVE eXCEeSs

) Lyt litih: (7 ' s NH4COH
R S T L e A
sulfuric acid after rinsing with deionized water to pH

13\%-2. Tcgegg{wtir eluate with the product was .

= VEVEPBr U B R OUGE and 30 nbar and the solid obtained

a.) us‘ﬂ?‘gselgcrt}o%ﬁaly%ﬁs:15 nmbar and 100C. The yield was 258.7 ¢

(0.50 nol,” 87% based on utilized anmount of

60.8 ignofethredinde @rdduoim(fiert)Example 1.2) were dissolved in 547 g of water. The
resulting solution, about 10% by weight in strength, was desalted in an electrodialysis
apparatus (3 circuit stacked construction/platinum anode, VA steel cathode/AHA 1 anode
exchanger membrane, C 22 cathode exchanger membrane/anode-cathode circuit solution: 5%
aqueous sodium sulfate solution, salt receiver circuit solution: 3% aqueous sodium chloride
solution/voltage 6 V) for 24 hours at 25°C and a current strength from 1.96 to 0.0 A. The
product solution was evaporated at 130°C and atmospheric pressure and the solid was

thereafter dried at 90°C and 15 mbar. The yield was 54.2 g (0.10 mol, 86% based on utilized

amount of intermediate from 1.1).
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30 Analysis of product by HPLC (CL-ND): Conposition
of product [in % by weight] Inventive triazine
conmpound 100.0 (as per forrmula (1) with R as per
formula (7b) and R2 with E _ -NH and n =5) Rz with
rn =0, RB=R 91.0 R2witoin=1-3; R3 =R 8.3
R2wi th , n=0; R3=-OH 0.7 Exanple 2 Preparation of
N-[ 4, 6-bi s(N-[ 3-(di et hyl am no) - 1- propyl am no] ) -1, 3, 5-t
riazin- 5 2-yl]-6-am nohcxanoic acid 2.1 Preparation
of the internedi ate

Ana@cstsrdf@rcolmthyHPhCNC[ﬂBIH)di et hyl am no) - | - propyl am no] ) -

rinaZinn o nf r\yﬁnllrlr\ r\h oride (1 5 ol

CO%F@OPégéﬁgéé%rngéuluof water at 5 to POCUF forytweaghth

I egigeﬂ (diethytr—amnoy=+ {propyt@m ne (370
nvenyE Lzl egﬁ&hog%d 50C with 480.0 g of P5% by@\r;\@/el ght

(as y@qunuu@(sla)muhm hydr oxi de sol ution (cofresponding to

Otf @d gydroxi de) and stifred at 40C for

ﬁ%B‘?‘r OFfiied Jéh) iBwas filtered off at 25C, washed
tV\R‘}%/lthVELUNﬂ{ n@h=gter each tine and dried at 15

nbar and 80C for 20 hours. The yield S 457.5 g

~>

(1R28«ltt‘mﬂ 0823%=blésed on am)unt of cyanuri c chI«&?Bde

nnnnn H af rnidp

rcead) nr Way t1
n Ff gﬁh ?16(‘?3 0 ]SOdI um ami nocaprgate (1 O nél)

S- R?@[ﬂ%lﬁﬁtg&ﬁb%g’fpl) was prepared syjmilarly §o

e-Caprletaredi at e prepared as described in Exanpl.g
‘ 1

Exanple 1.2, After addition of 371.9 g of the
2.
3

t! 125 to
under 20 at mospheric pressure for 3 hours.

The g)ﬁ’l?&ﬁ 14)1{ %Wtﬁéjprodtl&tg tv[;é% 'dg{éfmﬁiﬁg h%xﬂ% nig’lPLb &l hX lchemllummescence

acetate and yi ng Si m | ar gl ves
nitrog@o . detagtonf (FINEDEr Uits iamdduf:tdetector permits the equimolar detection of

3C

nitrogenous compounds.

b) using 1on exchange chromatography:

A 1200 ml glass column 40 c¢m in height and 6.2 cm in diameter was used at 25°C. The ion
exchanger resin used was Amberlyst 35 from Rohm and Haas (1.9 eq. H'/l, 5.2 eq. H'/kg).
Desalted water was used as solvent. The eluents were checked by measuring the pH values
and the refractive indices. 1060 ml (2.0 mol of H' equivalents) of the strongly acidic ion
exchanger resin were presented in the H' form. Following addition of 314.4 g of crude
product from Example 1.2 in the form of a 25% by weight aqueous solution, the system was
rinsed with water until a pH of 6 to 7 was reached. The product was eluted with 360 ml of
14% by weight aqueous NH4OH solution. The ion exchanger was regenerated with 10%
sulfuric acid after rinsing with deionized water to pH 7-8. The entire eluate with the product
was evaporated at 40°C and 30 mbar and the solid obtained was dried at 15 mbar and 100°C.
The yield was 258.7 g (0.50 mol, 87% based on utilized amount of intermediate from 1.1).
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31 2.3 Wirk-up of crude product Exanple 1.3 b.) was
repeated to desalt and purify 290.1 g of the crude
product from Exanple 2.2 via ion exchanger
chromat ogr aphy. The yield was 232.8 g (0.50 nom 86%
based 5 on utilized amount ®f internediate from
Exanple 2.1). Analysis of product by HPLC (CLND):
Conposition of product [in % by weight] Inventive
triazine compound 100.0 (as per fornmula (1) with Rr,
R3 as per fornula (7c) and R2with E -NH,n=5) Rzwith
Analis=@pRIERX bPYAPBC (RINMIh in =1-3; R3=R, 5.4 R wth

tion of

COHF@"E@PB,-OSPEO@NPti 2,2, 6 6-t et r amet hyl - 4- pi pdit @Ay et y

WWI rTazim=-2=yr=6=amn Jhexa”‘fb(‘TOdu d

. repara Ipon of the internedi ate '

(as f@r Edrhoito(12 withbi S(N-[ 2, 2, 6, 6-t et ranmet hyl - 4- pi peri dyl ] -|N
- hutylamno)-1,3,5-triazine A6 1 glass reaction
fl &Rsﬂgsfo%é?é@g afth 276.6 g of cyapuric chloride
(15w =i KB add RE 5715 water at 5C. After 637.2 g of
4- N?but\rgamﬂﬁo?z 2, 6.)6-tet ranmet hyl pi peridine (3 nol)

haewitbeern laddedRat 5 to 20C and 480 g of 25% by0

wol-aht _aananus codium hvdrovi de <ol 1t
=AY T LILIL LI AT OU7\T A A~ ~ T AT

VAUYS 8||L‘ \1:\4\.’ .U s A= On
(CB’? Wé’éﬁbﬁd]i'ﬁd%tbﬁ& 0 nom of sodi um hydr oxi de) %t 20

T0RZRk, F 0§ B XX W Was stirred one  four at  29f
FRELY ar Boc "

one hour a After cooling to 25C the sol

obtained was filtered off and washed three times wth

2 1 of ter .eac j n ried at 15 nmbar and. 100C .
Exaqple 250 gz\%p"ﬁé%?%.OQTﬁéﬂ%‘@P&\I‘%ﬁ@?ﬂ?@@@“@))(11Pf&223%ﬁ’89%ﬁ0%9b%5‘t“azm“
2-ylb@as@shobBxABRURLy of cyanuric chloride used) 3.2

Preparati on of crude product A solution, nolten at

110C, of sodi um am nocaproate (1.0 nom in

2.1 Fre§ARES RFLRAM LB te 6-chloro-2,4-bis(N-[3-(diethylamino)-1-propylamino])-
1,3,5-triazine

276.6 g of cyanuric chloride (1.5 mol) were reacted in 3 1 of water at 5 to 20°C first with
390.7 g of 3-(diethylamino)-1-propylamine (3.0 mol) and then at 20°C with 480.0 g of 25%
by weight aqueous sodium hydroxide solution (corresponding to 3.0 mol of sodium
hydroxide) and stirred at 40°C for one hour. The solid was filtered off at 25°C, washed twice
with 11 of water each time and dried at 15 mbar and 80°C for 20 hours. The yield was 457.5 g

(1.23 mol, 82% based on amount of cyanuric chloride used).

2.2 Preparation of crude product

A solution, molten at 110°C, of sodium aminocaproate (1.0 mol) in g-caprolactam (4 mol)
was prepared similarly to Example 1.2. After addition of 371.9 g of the intermediate prepared
as described in Example 2.1 (1.0 mol) the mixture was refluxed at 125 to 133°C under
atmospheric pressure for 3 hours. Crystallization, filtration, washing with ethyl acetate and

drying similarly to Example 1.2 gives 499.1 g of the crude product.
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was prepared simlarly to Exanple 1.2. After addition
of 536.3 g of the internedi ate prepared 32 as
described in Exanple 3.1 (1.0 no]) the m xture was
refluxed at 128 to 136C under atnospheric pressure
for 3 hours. Crystallization3;filtration, washing with
ethyl acetate and drying simlarly to Exanple 1.2
gi ves 670.8 g of the crude product (91% based on
utilized anmount of internediate from Exanple 3.1). 5
3.3 Work-up of crude product Exanple 1.3 b.) was

2.3 Weypleap eficitude deslatt and purify 367.7 of crude product

Exaiofio | S0b ol e GOWBACEAOR: dii HFdH %%%ﬁué't e’ Tdd produet from
| ) of A
Exainﬁeﬁlipfl_"éﬁ(l?é%%}{aﬁ r%?s@tt?gg%)}%f Tgé-g ﬁ@b%ﬁn§8 y- 60.@@ M6 based
on uilzgtharpount n{midrinediaterfrau Ememperigpgund 100. 0 (as per
formula (1) with RI, R3 as per fornmula (7a) and R2
with E=-NH, n =5) R2vvithm:0R3R1924 R2 with

AnalyRisof rofﬁuct%%/HPB@(@LQD)RZ within=0, R3=-040.6
xample 4 Preparation of

ANl ant

CoanNtw{lefpﬂO‘dWGt[z 2, 6 6 tetramst hyl - 4- p| péi %yhyammgf@] -
abao 1

)

r1Tazrfe i | J bi o\u am-rohekanot ulSGbU)

hﬂ@2€T3EW%%8Fg?P% of the i nt er medi at e

(as PO Mrmifr @hlv@ho- 1, 3, 5-tri azi ne- 2, 4-diy| ] bi s(6-
am nohexanoi ¢ aci d)
Ri, R3 as per formula (7¢) and

R, with E =-NH-, n=15)

Rywithm =0, R; = Ry 93.8
Rywithm = 1-3; R; = R; 5.4
Rywithm =0; R; =-OH 0.8

Example 3 Preparation of N-[4,6-bis(N-[2,2,6,6-tetramethyl-4-piperidyl]-N-butylamino)-

1,3,5-triazin-2-yl]-6-aminohexanoic acid

3.1 Preparation of the intermediate 6-chloro-2,4-bis(N-[2,2,6,6-tetramethyl-4-piperidyl]-N-
butylamino)-1,3,5-triazine

A 61 glass reaction flask was charged with 276.6 g of cyanuric chloride (1.5 mol) in 31 of
water at 5°C. After 637.2 g of 4-N-butylamino-2,2,6,6-tetramethylpiperidine (3 mol) have
been added at 5 to 20°C and 480 g of 25% by weight aqueous sodium hydroxide solution
(corresponding to 3.0 mol of sodium hydroxide) at 20 to 25°C, the mixture was stirred one
hour at 25°C and one hour at 60°C. After cooling to 25°C, the solid obtained was filtered off
and washed three times with 2 1 of water each time and dried at 15 mbar and 100°C for

20 hours. The yield was 773.8 g (1.44 mol, 96% based on amount of cyanuric chloride used)

3.2 Preparation of crude product
A solution, molten at 110°C, of sodium aminocaproate (1.0 mol) in e-caprolactam (4 mol)

was prepared similarly to Example 1.2. After addition of 536.3 g of the intermediate prepared
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In a 4 1 glass reaction flask, 452.6 g of
c-caprolactam (4.0 nol) were reacted with 640 g of
25% by wei ght aqueous sodi um hydroxi de sol ution
(corresponding to 4.0 nol of sodium 20 hydroxide) at
120 to 126C for one hour. Th® sodi um am nocaproate
solution was diluted with 1500 m of water, cool ed
down to 5C and reacted with 368.8 g of cyanuric
| orj . I t 0. 12C and stidr t,,20, t 0 o
os STELIR el D@ ad) v TSR bl 3y Prorc wnder
atm@pheriovpis bt oM TRowk t Orydtalliafiomet]ghti @acihshingBvidinethyl acetate and
dried at 15 nbar and 80C for 20 hours. The éi 0eI d was .
dryimgysinglagly (ta Brampl 1.2 2r9esdSetie on thntiuAe Peidugly@i e pesed on utilized
| Qf: i g‘?(i? ARa ' f internediate by HPLC
amo%%f%ﬂ%t: %“g%gr??ﬁ onk%’?é |§r11 ‘ermediate [in % by weight]
Triazi ne compound 96.4 (analogous to fornmula (1) with
= C_and RRwith E -NHandn=5) R2 with in = 0; 85.0
3.3 ‘ggr_lwp %%Pge BodWi n=5and rn=0 R2 with m= 1-31- 10.0
Bxaffgled . T8 Wi 8Raled to alaltand plrify F572Nd oMmdOprd i Wh tdh exch
Xarfﬁghe: 0-1; 1.ZP%aR3 = -maﬁnipn% aproi%oacriug 5.6 5 4.2 erenaneer
chroPratgeaphyi dhe ofickdr wde 3IBddgct0.4B/of 90%f bashé on utilized amount of

.. inte diate red as described in Exanple 4.1 (0.5
mterﬁﬁ?ﬁ%‘?@ﬁ%@ﬂ%ﬁ&n a 2 1 glass reaction flask in 1
1 of water with 78.2 g of

4-am no-2, 2,6, 6-tetranmet hyl pi peridine (0.5 nol) at 25
Analygs abirodiet biiHH-G(CNG)of  25% by wei ght aqueous sodi um

hydroxidesolution—10—(correspondirngto-0- 5 ot of
ComgdighoRIaTSki de) at 35 to 40C and heat & ZPY102 to

104C for weight]
Inventive triazine compound 100.0

(as per formula (1) with
Ry, R3 as per formula (7a) and

R, with B = -NH-, n = 5)

Ry withm = 0; R3 =R, 92.4
Ry withm = 1-3; R3 =R, 7.0
Rywithm = 0; R; =-OH 0.6

Example 4  Preparation of  N,N'-[6-(N-[2,2,6,6-tetramethyl-4-piperidylamino])-1,3,5-

triazine-2,4-diyl|bis(6-aminohexanoic acid)

4.1 Preparation of the intermediate N,N’-[6-chloro-1,3,5-triazine-2,4-diyl]bis(6-
aminohexanoic acid)

In a 4 ] glass reaction flask, 452.6 g of e-caprolactam (4.0 mol) were reacted with 640 g of
25% by weight aqueous sodium hydroxide solution (corresponding to 4.0 mol of sodium
hydroxide) at 120 to 126°C for one hour. The sodium aminocaproate solution was diluted
with 1500 ml of water, cooled down to 5°C and reacted with 368.8 g of cyanuric chloride

(2.0 mol) at 5 to 12°C and stirred at 20 to 25°C for one hour. The solid was filtered off at
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3 hours.

B e

1345 g of filtrate were obtained after

cooling and depressurizing. 4.3 Wrk-up of crude
product The filtrate was desalted and purified through

1000 M of Anmberlyst 35 (1.9 nol Hsimlarly 15 to
Exanple 1.3.b). The yield was3 235.8 g (0.48 nol, 96%
based on anobunt of internediate 4.1 used). 34

Anal ysis of product by HPLC (CLND):

Conposi tion of

250@5\8%%&% t\l’lcg gv(r){ﬁl]?%lr 3#5'}\/%@11( %zsch tfﬂ%/%ﬁ)ﬂ_l e dtali I1 ?%Jf\k%%a%? g@‘?g&q 20 hours.

The giedd w@ﬂ\@l 91 g L. 5 N0l tie-bgsefRdn \Adnbhntl df cyarﬁmc&ﬁl&ide used).

Rs=R2, where E-NH-,nb5and in =0 R2 with

R3=R2, where E=-NH-,n=5and in =0-3 R2 with in =

& peparation of
v anlng)-l-propvlan1no]) 1,3, 5-tri

Anaﬁfﬁfﬁﬁg? ﬁgi(dlet

1-3; 8.9
0-1:

in =

Con@mhnenoﬁm&mme&ﬁml]bls(6 am nohexanoi c

Pr anar atiopn—of i-ntermediate

agind by.wleight]

T“aNnRFmP@“Eﬁloro 1,3,5-tiiazine-2,4-diy

(anafb%bﬁs todGintla ?ﬁ%‘/l@(anﬂpl e4.1 1052 P
ude product “186.9 g of the intenned

deRrFﬁﬁdndn Exanple 5.1 (0.5 nol) wer

reparati on of
i at e prepared as
e reacted in a

| ] bi s(&%dhi nohexa

2

Ias |on flask in 1 1 of water with 65.1 g of
?g?ﬁﬁi od1d %rgﬁylanine (0.5 ol

R2 withm = 0; 85.0

R3; =Ry where E=-NH- n=5andm =0

Ry withm = 1-3; 10.0

R; =R, where E=-NH- n=5andm = 0-3

Rywithm = 0-1; 1.4

R; =-OH

Aminocaproic acid 3.6

4.2 Preparation of crude product

186.9 g of the intermediate prepared as described in Example 4.1 (0.5 mol) were reacted in a
21 glass reaction flask in 1 1 of water with 78.2 g of 4-amino-2,2,6,6-tetramethylpiperidine
(0.5 mol) at 25 to 40°C and with 80.0 g of 25% by weight aqueous sodium hydroxide solution
(corresponding to 0.5 mol of sodium hydroxide) at 35 to 40°C and heated at 102 to 104°C for

3 hours. 1345 g of filtrate were obtained after cooling and depressurizing.

4.3 Work-up of crude product

The filtrate was desalted and purified through 1000 ml of Amberlyst 35 (1.9 mol H") similarly
to Example 1.3.b). The yield was 235.8 g (0.48 mol, 96% based on amount of intermediate
4.1 used).
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at 25 to 40C and with 80.0 g of 25% by wei ght aqueous
sodi um hydr oxi de solution 15 (corresponding to 0.5 nol
of sodi um hydroxide) at 35 to 40C and heated at 101 to
103C for 3 hours. 1332 g of filtrate were obtained
after cooling and depressurizing. 5.3 Wrk-up of crude
product The filtrate was desalted and purified through
1000 M of Anmberlyst 35 (1.9 nol H simlarly 20 to
Exanple 1.3.b). The yield was 222.4 g (0.48 nmol, 95%
based on amount of intermediate 5.1 used). 35
AnaBRalofprsivef bypHBUACLBID)HPLC ( CLND) : Conposi tion of
product [+n% by weight] lnventive triazine conpound-
Compyeitign 0ABrogEst fornuia (1) with R as perifabynashtyc)
’ -NFF dltad 11=9) RAZW UT TT1T = 1.7
fvel t a\/\ﬁgre 20T , h =5and in =0 Rz Wth izegyl-S;
(as for o8B ERwithwher eE= -NH, n =5and in =0-3 R2 with m|=
0-1; 1.4 R3 = -OH Exanple 6 Preparat|on of
N- Ra asPgifeaelp 6702 28d 6- t et r ar net hyl - 4- pi peri dyl ani no] )
1, Ahie Lagins L]«~6-anl i nohexanoicjacid 5 6.1 - 6.|2
Prg%gvﬁtgtp{on of alg(;%des)product Inal 1/ glass flask,
46R1wgthef =adyanuri c chloride (0.25 nol) in 300 &4.8of
xyl ene (m xed_ isoners)_are reacted wyth 78.2 g of
4- B rlg- 2/197%6L 6- Vet r Amet M4 BiDeri dine| (0.5 nol) at 5
TOp, 7 ,ARg Wi Th 80.0 g of 25% by wet ght aqueoyy
sodi um hydr oxi de sol ution (corresponding to
R3; =Ry, where E =-NH-, n =5 and m = 0-3

Rowithm = 0-1; 1.3
R3 =-0OH

Example 5  Preparation of N,N'-[6-(N-[3-(diethylamino)-1-propylamino])-1,3,5-triazine-
2,4-diyl]bis(6-aminohexanoic acid)

5.1 Preparation of intermediate N,N’-[6-chloro-1,3,5-triazine-2,4-diyl]bis(6-aminohexanoic
acid)

see Example 4.1

5.2 Preparation of crude product

186.9 g of the intermediate prepared as desribed in Example 5.1 (0.5 mol) were reacted in a
21 glass reaction flask in 1 1 of water with 65.1 g of 3-diethylamino-1-propylamine (0.5 mol)
at 25 to 40°C and with 80.0 g of 25% by weight aqueous sodium hydroxide solution
(corresponding to 0.5 mol of sodium hydroxide) at 35 to 40°C and heated at 101 to 103°C for

3 hours. 1332 g of filtrate were obtained after cooling and depressurizing.

5.3 Work-up of crude product

The filtrate was desalted and purified through 1000 ml of Amberlyst 35 (1.9 mol H") similarly
to Example 1.3.b). The yield was 222.4 g (0.48 mol, 95% based on amount of intermediate
5.1 used).
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10 0.5 nol of sodium hydroxide) at 20 to 25C and
stirred at 60C for one hour. Concurrently, 56.6 g of
c-caprolactam (0.5 nol) were reacted with 40.0 g of
25% by wei ght aqueous sodi um hydroxi de sol ution
(corresponding to 0.25 nol of5 sodi um hydroxi de) at
120C in a 250 mM glass flask for one hour, and the

nol ten sol ution of am nocaproic acid and s-caprol actam

S .i_ntyodu j e two- phase suspension. This
AnairgllaélascotfiproondruF’n ﬁcﬁ?]é’b&ggl\@gat ed under reflux and 15 water

conmgiﬁaﬁ@pplroqmtcal ly distilled off via a Den b wj;i@t]ar k
apparatus up to a reaction tenperature of 130C and
Invephee reape compoindg ure was heated at 127 to 134@0under
at pospheric..pressure for a further 3| hours. After
(aSpg%)g?Drfnrl%ga Q)Wi%oc, 250 m of water were|added and the
m R ug perviasnule{tcyyedl for 1 hour. At 25C, the two-phase
suspension was filtered and the phases were
seParvgitleld = & @ §aAl ¢ phase can be rpused in a
supgsegyent hatch—466—g were 20 obtarned of ous
phgégw% dé).s Wor k- Li p of crude product The ??l#?rate
WaR; egsalhed adVRYm=si ed 4 krough 1040 m of Amberlys
yi Bt withas=12%. 7 g (0.23 mol, 95% base@ on amouft? of
cypnurd ¢, ghloridejused). ng} ysis of product by HPLC
(R s dsi o1 an of)jﬁzrnggﬁg?d {1 n% by wei ght ]

~—+

| nRewith we=1wri;azi ne conpound 100.0 (as| per formilsa (1)
ith R ‘Has per formula (7b) and R2with E - NH andn=5)
ThOfh =0,R3=RI 92.0 R2 with in =1-3, R3 = Rl 8.(

EXanpt e 7 Preparati on of
N-[4,6-bis(N[2,2,6,6-tetranethyl -4-piperidylamno])-1
Exami8e - tRreparation?- pf | -M6{4mbigNeRan@b ¢eteamathyl-4-piperidylamino])-1,3,5-

triazin-2-yl]-6-aminohexanoic acid

6.1 — 6.2 Preparation of crude product

In a 11 glass flask, 46.1 g of cyanuric chloride (0.25 mol) in 300 ml of xylene (mixed
1somers) are reacted with 78.2 g of 4-amino-2,2,6,6-tetramethylpiperidine (0.5 mol) at 5 to
20°C and with 80.0 g of 25% by weight aqueous sodium hydroxide solution (corresponding to
0.5 mol of sodium hydroxide) at 20 to 25°C and stirred at 60°C for one hour. Concurrently,
56.6 g of e-caprolactam (0.5 mol) were reacted with 40.0 g of 25% by weight aqueous sodium
hydroxide solution (corresponding to 0.25 mol of sodium hydroxide) at 120°C in a 250 ml
glass flask for one hour, and the molten solution of aminocaproic acid and e-caprolactam was
introduced into the two-phase suspension. This reaction mixture was heated under reflux and
water was azeotropically distilled off via a Dean and Stark apparatus up to a reaction
temperature of 130°C and the reaction mixture was heated at 127 to 134°C under atmospheric
pressure for a further 3 hours. After cooling to 100°C, 250 ml of water were added and the
mixture was refluxed for 1 hour. At 25°C, the two-phase suspension was filtered and the
phases were separated. The organic phase can be reused in a subsequent batch. 466 g were

obtained of aqueous phase.
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10 7.1 - 7.2 Preparation of crude product Ina 2 1
Hastel | oy autocl ave, 46.1 g of cyanuric chloride (0.25
nmol) in 480 mM of water were reacted with 78.2 g of
4-am no-2, 2,6, 6-tetranet hyl piperi dine (0.5 nol) at 5
to 20C and with 80.0 g of 2859 by wei ght aqueous

sodi um hydr oxi de solution (corresponding to 0.5 nol of
15 sodiun1hydroxide) at 20 to 25C. Thi s suspensi on was

r one hour. Concurrently, 56.6 g of
6.3 y%ﬁa{p nfd%rﬁr?%"g nol) were reacted with 40.0 g of

Thezfﬁ%frateymeldgmted aﬁuqauﬁﬁeaowlfdm hyodnoxi ¢ S@bet C?}sprss (1.96 mol H")
gz;orrespondl ng to 25 nol of sodi um hydr oxi
simijpplydo] Rxanplsd-b)- g"%s%lekdl B3k 12o7 oAe2hewl, 9§ﬁdbatsme on amount of
on of am nocaproic acid and
Cyanggcggfr%o%glu?é%ms added to the aqueous suspension. The
aut ocl ave was seal ed and heated for 20 4 hours at 153C
The suspension was filtered after cool i ng

Ana]é’ﬁléo é&@%&@rﬁ{%ﬁécP Jobtain 778 g of f| Itrate.

gf crude product The fiit tad
comﬁné’“%ﬁ?? throuqh 1040 m_of Anber )’@? ?%@ nol

Invehtye tmzmlcambyuﬂdo Exanple 1.3.b). The y| eI dm@e 112. 2
g 0. 2?35{1'% 87% based on anount of gyanuric chloride
(as PG e 4Pysis of product by HPLC [ CLND):

Corpashdriromn@f (A5 agct [in % by weight] Inventive
triazine conpound 100.0 (as per formula (1) with R as

peRz W@thdij#al\lﬁmt)dlaﬁd) R2with E -NH, n=5and in =0) R3

=R} 94 = 6-0 Exan’pIE 8 P:“e ar-ati-on—of
l\l—r\{éﬂ, hm spNR{ 2 ranmet hyl - 4- pi peri dyl a%% ?10]) 1
» SRPwith m = 1-3, Rs —R; 8.0

Example 7  Preparation of N-[4,6-bis(N-[2,2,6,6-tetramethyl-4-piperidylamino])-1,3,5-

triazin-2-yl]-6-aminohexanoic acid

7.1 = 7.2 Preparation of crude product

In a 2 1 Hastelloy autoclave, 46.1 g of cyanuric chloride (0.25 mol) in 480 ml of water were
reacted with 78.2 g of 4-amino-2,2,6,6-tetramethylpiperidine (0.5 mol) at 5 to 20°C and with
80.0 g of 25% by weight aqueous sodium hydroxide solution (corresponding to 0.5 mol of
sodium hydroxide) at 20 to 25°C. This suspension was stirred at 60°C for one hour.
Concurrently, 56.6 g of e-caprolactam (0.5 mol) were reacted with 40.0 g of 25% by weight
aqueous sodium hydroxide solution (corresponding to 0.25 mol of sodium hydroxide) at
120°C in a 250 ml glass flask for one hour, and the molten solution of aminocaproic acid and
g—caprolactam was added to the aqueous suspension. The autoclave was sealed and heated for
4 hours at 153°C and 6.1 bar. The suspension was filtered after cooling and depressurizing to

obtain 778 g of filtrate.
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triazin-2-yl]-6-am nohexanoic acid 10 8.1 - 8.2
Preparation of crude product 46.1 g of cyanuric
chloride (0.25 not) in 300 mM of water were reacted
with 78.2 g of

4-anm no-2, 2,6, 6-tetramefl ryipi peridine (0.5 nol) and
80.0 g of 25% by wei ght aqueous sodi um hydr oxi de

sol ution (corresponding to 0.5 nol of sodium

[ 9 1 Hastelloy 15 autoclave simlarly
7.3 ‘Woégtx gi,equdeipro%g%t : ey

| owi ng addition of 56.6 g of

TheCﬁICraﬂ@r‘é)las’i@te@ath (ddSpuridle)l thasudh4M40 @1 of Ahber t\wi(gf% mol H")
aqueous sodi um h)ydr oxi de sol ution correspondi ng
simiigonrarle hhl HenyEoXRHe)2 Ars H58 MeS it bephes amount of
d heated for 1 hour at 115C and 1.5 bar
Cyan\gﬁgcftﬁﬁgggg%@h hours at 149C and 5.9 bar. The

suspension was filtered after cooling and
depressuri zi ng t btain 599 g of filtrate. 20 8.3
Ana\?@ﬂ??%’déi?tkb‘/rlg%%eéggﬁ@t The filtrate was desalted and

ugh 1040 mof Ambertysty 3%; (k- {7 F)
COH@ngthﬁg rIOta{cl)&Exarml e 1.3.b). The vield lns%f?&ﬁgg]

Invehive2Banné coBpderddased on anmount of cypnuriclehbori de
used). 3 Anal ysi s of product by HPLC (CLND):
<35p@)%518§ at('?))WAgf product [in %by weight] Inventive

trkpgé&gf&%m@gjwag(po.o (as per fornufa (1) with R as
per fornmula (7b) "and R2 with E _ -NH|, n =5 and m =

O)RR?ﬂthER’i IQH,OI R@nd:mﬂﬂ 2.0 Exanpl e| 9 Preparation of
=, UID\I\I‘L\J \UI CLIIyI
ﬁ%nzz)’ 1-propylanmino])-1, 3,5-triazin- 94.0
2 -¥] £=6z@am nohexanor ¢ aci d 6.0

Example 8  Preparation of N-[4,6-bis(N-[2,2,6,6-tetramethyl-4-piperidylamino])-1,3,5-

triazin-2-yl]-6-aminohexanoic acid

8.1 — 8.2 Preparation of crude product

46.1 g of cyanuric chloride (0.25 mol) in 300 ml of water were reacted with 78.2 g of
4-amino-2,2,6,6-tetramethylpiperidine (0.5 mol) and 80.0 g of 25% by weight aqueous
sodium hydroxide solution (corresponding to 0.5 mol of sodium hydroxide) in a 1 | Hastelloy
autoclave similarly to Example 7. Following addition of 56.6 g of e-caprolactam (0.5 mol)
and 40.0 g of 25% by weight aqueous sodium hydroxide solution (corresponding to 0.25 mol
of sodium hydroxide) at 25°C, the autoclave was sealed and heated for 1 hour at 115°C and
1.5 bar and then for 4 hours at 149°C and 5.9 bar. The suspension was filtered after cooling

and depressurizing to obtain 599 g of filtrate.

8.3 Work-up of crude product
The filtrate was desalted and purified through 1040 ml of Amberlyst 35 (1.96 mol H")
similarly to Example 1.3.b). The yield was 118.4 g (0.23 mol, 91% based on amount of

cyanuric chloride used).
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5 9.1 - 9.3 Preparation and work-up of crude product
46.1 g of cyanuric chloride (0.25 nol) in 300 m of
water were reacted with 65.1 g of

3- (di et hyl am no) - 1-propyl am ne (0.5 nol) and 80.0 g of
25% by wei ght aqueous sodi umg hydroxi de sol ution
(corresponding to 0.5 nol of sodiumhydroxide) in a1l
1 Hastelloy 10 autoclave simlarly to Exanple 8.

Anaf: pm gct%d%ﬁtegggm6 6 g of s-caprolactam (0.5

% by wei ght aqueous sodi um

cOnmé@Ime%bﬂpfoa@&tutl on (corresponding to D.2m 9y wabht]

sodium hvdroxi de) t he autoclave was qpal ed and eat €d

Invepgye tiapigaeompout’5C and 1.5 bar  and then fod0%0hours
(aSpa}forgggﬁgg&ﬁ O bar. The reaction solution (588 g) was

esa purified by ion exchange chromat ography
S|mh§15dr)foml£mg§h@ S. The yield was| 118.4 g 15

(0.23 tool, 93% based on anmpbunt of cyanuric chloride
usBd)NlthEnar%r@né apqimﬁ@i by HPLC (QLND): Conpositign

UTRJL ULl |_I %6 Uy W'l glllj nventtTvet1 I d/l II&
conpourd 100.0 (as per fornula (1) with Rl, as per

forpul-@H(7c) and Rz with E = -NH, mj= 0 and n2® 5) R3
=R _96.8 R3 = -0H.3.2 39 Fyarrplp 10 Drpparm‘inn of

N-[4,6-bis(N[2,2,6, 6-tetranet hyl -4-piperidyl]-N butyl

B0l S A SR BF el o

2-ylmeaeinobacheit asid h 106. 2 g of 4-N
but yl am no- 2, 2, 6, 6-t et ranet hyl pi perl dine (0.5 nol) and
80.0 an of 25% by wei ght agueous sodi um hydroxi de

9.1 —59% P'Febﬁ’r‘au&&%d %%H@E@bf@u&@pr@d&tm| of sodi um

hydroxide) in a Hastelloy autoclave simlarly to
46.1 Exafrpyausc dlﬁdﬂridw\(()r@ adhd)i i 800 mfl 6’[6w6teg vodre reacted with 65.1 g of

SRR ST I b B3 Pl A3 R s s
hydr&id® sé®tion (corresponding to 0.5 mol of sodium hydroxide) in a 1 1 Hastelloy
autoclave similarly to Example 8. Following addition of 56.6 g of e-caprolactam (0.5 mol)
and 40.0 g of 25% by weight aqueous sodium hydroxide solution (corresponding to 0.25 mol
of sodium hydroxide), the autoclave was sealed and heated for 1 hour at 115°C and 1.5 bar
and then for 4 hours at 150°C and 6.0 bar. The reaction solution (588 g) was desalted and
purified by ion exchange chromatography similarly to Example 8. The yield was 118.4 g

(0.23 mol, 93% based on amount of cyanuric chloride used).

Analysis of product by HPLC (CLND):

Composition of product [in % by weight]

Inventive triazine compound 100.0
(as per formula (1) with
Ry, as per formula (7¢) and

Ry with E=-NH-,m=0 and n = 5)

R3 :R] 968

R; =-OH 3.2
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of sodi um hydroxi de), the autoclave was seal ed and
heated for 1 hour at 116C and 1.5 bar 10 and then for
4 hours at 152C and 6.1 bar. The reaction solution
(629 g) was desalted and purified by ion exchange

chromat ography simlarly to fxanple S. The yield was
138.2 g (0.22 nol, 88% based on anobunt of cyanuric
chloride used). Analysis of product by HPLC (CLND):

Exa [Q;f;)s 'ng Qragéxa ﬁ(g %gﬂf %Ll(sg\% {% 9% %I\g ; %ﬂthgyl(—%mllpeepl%i%l\f—%—‘?utylamino)—
1,3,amarzef-2fyqrmmﬁmﬁ¥>aahomld RZWI t h E=- NH-, nF0andn=5) R-3
= R 98.0 R3 =-0H 2.0 15 Exanple 11 Preparation of
, N -[6-(N-[2, 2,6, 6-tetranethyl -4-piperidylanmno])-1,3
46125 LUBAL DR uc A LS8 G 3 QLR ANBLGRR L Tufo b cr e

butytahipo-arb, %t&n@tl@ﬂp@&%h@' (081 1g bl anél(BOﬁ]q lge&fUSS%d@I nght aqueous
of sod

sodipg g %% Pa Coredioouiale 132 6" rbinn bpgroxgise b Hastelioy
autogl'al/éﬂél E E%%Quf %01&“@%3 '21(1(‘1“1981%11 ¢ 5d g"‘@ ()g%-zcégr(étl)a[c am, t(0.5 mol)

reacte Cyan ric chlori
and 4Q0 tgoof23& b6 egthit aqlmd)uatocﬁﬂnt}@dﬂﬁﬁefs@[utloﬁI’Q@rFHQpIdSndmg to 0.25 mol

Fol | owi.ng. tion of 39.
of st THOIDI B e ob Be Rarrahy T DM Bk P L ug) §16%nand 15 ber
and fHan G084 ahud 3018y el ght, Qﬁ'quy%a%ﬂ?ﬁg %ﬁggé%? % was desalted and
solution (corresponding to 0.25 no
purifigddio xérd ejchandeeclanmetigaaphy wasilata ke Exanpleh® dttedyitbr wés 138.2 g
action solution

(02¥%g£§§?hﬁﬁ%9%b%%??g898%E“B&Pg?Pééu%§ ‘i on exchange

chronatography simlarly to Exanple 8. The yield was
0.22 nol, 86% based on anmount of cyanuric

108.8 g (
Aﬂd@ﬁﬁ@f@@éwﬁ§§&¥qiéalhﬁp?5|s of product by HPLC (CLND):

Composition of product [in % by weight]

Inventive triazine compound 100.0
(as per formula (1) with
R}, as per formula (7a) and

Ry with E=-NH-, m =0 and n = 5)

R3 =R, 98.0

R3 =-OH 2.0

Example 11 Preparation of  N,N'-[6-(N-[2,2,6,6-tetramethyl-4-piperidylamino])-1,3,5-

triazine-2,4-diyl]bis(6-aminohexanoic acid)

In a 1 1 Hastelloy autoclave, 56.6 g of e-caprolactam (0.5 mol) and 80.0 g of 25% by weight
aqueous sodium hydroxide solution (corresponding to 0.5 mol of sodium hydroxide) were
reacted at 112 to 118 °C for one hour, diluted with 300 ml of water, cooled down to 10°C,
reacted with 46.1 g of cyanuric chloride (0.25 mol) at 10 to 20°C and stirred at 20 to 25°C for
one hour. Following addition of 39.1 g of 4-amino-2,2,6,6-tetramethylpiperidine (0.25 mol)
and 40.0 g of 25% by weight aqueous sodium hydroxide solution (corresponding to 0.25 mol

of sodium hydroxide), the autoclave was sealed and heated for 6 hours at 150°C and 6.0 bar.
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Conposition of product [in %by weight] Inventive
triazine conpound 100.0 (as per formula (1) with R as
per formula (7b) and R2 with E=-NH+ and n = 5) R2
wth m=0; 95.8 R3= R2,where E=-NH,in=0andn=5 R,
wthin=1-3; 3.4 R3 = R2,g4oMhere E = -NH, m=1-3
and n =5 Rwth m0; 0.8 R3 = -CH Exanple 12
Preparation of
ki et hyl aminq) - 1- pr lLam nol)z1, 3, 5-tr]
The Jodigh ghifor too bF S8 SRR R 1 4o b brogranhy
simitdaistte|Hxamp . dtleaydd vak. 1083 ©{0.32 6aNrwhabisaioh Anfoun®di) cyanuric
and 80.0 g of 25% by wei ght aqueous sodi um hydroxi de
chloggg ugelbn (corresponding to 0.5 nol of sodium
hydroxi de) were reacted at 112 to 118C for one hour,
diluted with 300 mM of water, reacted with 46.1 g of
AnalyyiantipioducthlydikIde (CONRS: not) at 10 to 20C and stirred

rlyvy to Examle 11
Hy—10 sclanal

CompgieiP hjOReHdi ti on of 32.6 g of [in % by weight]

TM@WWW o) apgh &5 4070

g of o by i ght agueous sodi um hydr oxi de sol uti on

(as pecformelgonditing to 0.25 nol of sodi um hydroxide), the
au]éocl avE \/\ﬁﬁ@ﬁdf@ and heated for 6 hours at 150C
ant! & 15" 5 Ja%action sol ution (j555 g) was
degalie® -angdypyfdfLeg by i on exchange chromatography
simlarly to Exanple S. The vield s 104.0 g (0.22

nok; wBB%bésed on ampunt of cyanuric |chl ori de 95uSed).
20,41 Anal ysi s product, by HPLC (CLND): Conposition
o Rt Gty £ !%?’f%y ’%idOg‘Fﬁd]” =9

R, withm = 1-3; 3.4
R3; =Ry where E=-NH- m=1-3andn =213

Rywithm = 0; 0.8
R3 =-OH

Example 12 Preparation of N,N’-[6-(N-[3-(diethylamino)-1-propylamino])-1,3,5-triazine-

2,4-diyl]bis(6-aminohexanoic acid)

In a 1 1 Hastelloy autoclave, 56.6 g of e-caprolactam (0.5 mol) and 80.0 g of 25% by weight
aqueous sodium hydroxide solution (corresponding to 0.5 mol of sodium hydroxide) were
reacted at 112 to 118°C for one hour, diluted with 300 ml of water, reacted with 46.1 g of
cyanuric chloride (0.25 mol) at 10 to 20°C and stirred at 20 to 25°C for one hour similarly to
Example 11. Following addition of 32.6 g of 3-(diethylamino)-1-propylamine (0.25 mol) and
40.0 g of 25% by weight aqueous sodium hydroxide solution (corresponding to 0.25 mol of
sodium hydroxide), the autoclave was sealed and heated for 6 hours at 150°C and 6.0 bar. The
reaction solution (555 g) was desalted and purified by ion exchange chromatography similarly

to Example 8. The yield was 104.0 g (0.22 mol, 88% based on amount of cyanuric chloride
used).
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I nventive triazine conpound 100.0 (as per formula (1)
wth R as per fornmula (7¢c) and R2, R3 with E _ -NH
and n = 5) R with m=0; 96.2 R3=R2,where
E=-NH, m=0and n=5 R2 with in = 1-3; 3.3 R3=R2,where
E=-NH,nl-3and n=5 Rwith ne; 0.5 R3 = -OH Exanple
13 Preparation of

-[6-(N-[2, 2,6, 6-tetranet hyl -4-pi peridyl]-Nbutylam

4-di yl ] bi s(6-am nohexanoi e
Anaa’;l PS)u‘jfp%"‘ﬁ‘C?Ba‘s ffb?él-@i%\%?)r oyI Z\ul ocl gve 56 6 g of
CongboRRh@faeddasy (0. 5 nol) and 80.0 g of &1 Gl

agueous sodi um hvdroxide solution (r‘n rpqnnn ng to

Inveplige Hiszingfcompdingm hydr oxi de) were react ed é@o 812 to
hour, dlluted with 300 mi of water,

(asﬁé%%%:{ugz{wtgvﬁth% 1 of cyanuric chloride (0.25 nol)
at Rlaspérﬁﬁ@lal(mb)aﬁdirred at 20 to 25C|for one hour

simlarly to 10 Exanple 11. Follow ng|addition of 53.|1

g 8 &&Wﬂbﬁwﬂ\g‘h W= D) 6, 6- t et r amet hy! pi peri di ne

L and 40, 0g of —25% by werght—aqueous dirom

hy g?om g’é sOgI ution (corresponding to|0.25 nol 93‘?

som R yleed de)NH-the @uidelave was seal ed_ and heat gd

soRat¥8i 578 g) was desalted and pur|fied by iSoh

exghange ey, lacly to| Exanple 8. The
Vi efdry%aw}l%%4 4 qH? 23)/%%? 5“;191/0 based on 15 anount

of Reyahw £@, chl ori de used). 42 Analysis of praduct hy
HPL.C ( D) : Conposition of product [In % by weight]

| n¥ént” triazine conpound 100.0

Example 13 Preparation of N,N'-[6-(N-[2,2,6,6-tetramethyl-4-piperidyl]-N-butylamino)-

1,3,5-triazine-2,4-diyl|bis(6-aminohexanoic acid)

In a 1 I Hastelloy autoclave, 56.6 g of e-caprolactam (0.5 mol) and 80.0 g of 25% by weight
aqueous sodium hydroxide solution (corresponding to 0.5 mol of sodium hydroxide) were
reacted at 112 to 118°C for one hour, diluted with 300 ml of water, reacted with 46.1 g of
cyanuric chloride (0.25 mol) at 10 to 20°C and stirred at 20 to 25°C for one hour similarly to
Example 11. Following addition of 53.1 g of 4-N-butylamino-2,2,6,6-tetramethylpiperidine
(0.25 mol) and 40.0 g of 25% by weight aqueous sodium hydroxide solution (corresponding
to 0.25 mol of sodium hydroxide), the autoclave was sealed and heated for 6 hours at 150°C
and 6.0 bar. The reaction solution (578 g) was desalted and purified by ion exchange
chromatography similarly to Example 8. The yield was 124.4 g (0.23 mol, 91% based on

amount of cyanuric chloride used).
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(as per fornmula (1) with R as per fornula (7a) and

RRwith E -NH andn=5) R2 with in = 0; 94.9 R3 =R2,

where E=-NIl-, nz=0andn =5 R2 Wth nrl-3; 4.1 R3=R2,

where E = -NH, m=1-3 and n =5 R2 WthIn =0, 1.0

R3=- OH Exanpl e 14 Preparati ofp of

N-[4,6-bis-(N[2, 2,6, 6-tetranet hyl -4-pi peridyl am no]) -

1,3,5- 5 triazin-2-yl]-6-am nohexanoic acid 14.1 -

14.2 Preparation of crude product In a 1 1 Hastell oy

autocl ave, 46.1 g of cyanuric chloride (0.25 nol) in
AnaBeR rédfuc EPLBECE eacted with 78.2 of

arcr)lmrEn 2 ﬁ;‘l@é 6- gygtrmt hyl pi peri di ne (()g'% nol ) and

Conmoslﬁoagfgroglu@f 10 25% by wei ght aqueouims%dﬂymlghﬂ

onAa

-)\i UT S0 ull 1 \L;UI t capui"lw Ilg l 9 . J IIU%O@O DUUI um

Inveﬂgg\éfrt&lzﬁg)w%?o% to 25C simlarly to Exanpl Thi s

(as pRHERENS @Pwivds stirred at 60C for onel hour.
Concurrently, 54. 3{(}9 of c-laurolactam (0.28 nol) wereg

r eBeeepervipriila/adagd of 25% by wei ght| aqueous sodi um
hydr oxi ge_salut i on_(£orresponding to D.25 nol of
sog?g)r%h%d?@% %Ié‘fg ass 120C in a 250 nl glass flask fqg

=

ONg, ot =and the nolten sol ution of [1-am nodogeganoijc
15 aci d and a-I|aurol act am was added tio the aqueous
su@p@ﬁ@idh@@f%ﬁ-ﬁﬁid%FdV@“Mh§ seal ed land heated for
WS}? and 6.1 bar—The suspensiomwas 1 | ter
after cooling and depressurizing to jpbtain 786 g of

fi i R} #a{tz,ewhélraE 44NF-, V)m&klmﬁjpn@fz =§ ude pir oduct The

[@ NN

An%e‘r"lf@ﬁ o (1.96 ol )
ﬁ b) pgThe yield was 129.3 g (0.21 , 86% based on

amount of 5 cvanuric chloride used).

Example 14 Preparation of N-[4,6-bis-(N-[2,2,6,6-tetramethyl-4-piperidylamino])-1,3,5-

triazin-2-yl]-6-aminohexanoic acid

14.1 — 14.2 Preparation of crude product

In a 1 1 Hastelloy autoclave, 46.1 g of cyanuric chloride (0.25 mol) in 300 ml of water were
reacted with 78.2 g of 4-amino-2,2,6,6-tetramethylpiperidine (0.5 mol) and with 80.0 g of
25% by weight aqueous sodium hydroxide solution (corresponding to 0.5 mol of sodium
hydroxide) at 20 to 25°C similarly to Example 7. This suspension was stirred at 60°C for one
hour. Concurrently, 54.3 g of e-laurolactam (0.28 mol) were reacted with 40.0 g of 25% by
weight aqueous sodium hydroxide solution (corresponding to 0.25 mol of sodium hydroxide)
at 120°C in a 250 ml glass flask for one hour, and the molten solution of 1-aminododecanoic
acid and e-laurolactam was added to the aqueous suspension. The autoclave was sealed and
heated for 4 hours at 153°C and 6.1 bar. The suspension was filtered after cooling and

depressurizing to obtain 780 g of filtrate.
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Anal ysis of product by HPLC (CLND): Conposition of
product [in % by weight] Inventive triazine conpound
100.0 (as per formula (1) with RI as per fornula (7b)
and R2 with E=-NH and n = 11 and m=0) R3 =Rl 95.2
R3 = -OH 4.8 WO 2007/ 057265 fACT/ EP2006/ 067401 44
Clains: 1. Triazine conpounds of the fornula R2 N' \N
R~" NWR3 5 where RL = -A-Bwith A=-0- or -NT24-, B
= am no-contai ning substituent and R4 = hydrogen or
alkyl 10 R2 = O /EOXH k-Iln En O M

14.3 Work-up of crude product
The filtrate was desalted and purified through 1040 ml of Amberlyst 35 (1.96 mol H)
similarly to Example 1.3.b). The yield was 129.3 g (0.21 mol, 86% based on amount of

cyanuric chloride used).

Analysis of product by HPLC (CLND):
Composition of product [in % by weight]

Inventive triazine compound 100.0
(as per formula (1) with

R; as per formula (7b) and

R, with E = -NH- and n =11 and m =0)

R3 =R1 95.2

R; =-OH 4.8
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where E = -0- or -NR5-, 15 n = 3 to 15, nr0tol0and
R5 = hydrogen or alkyl R3 = Rl, R2, -OR6 or -NR7RB

WOWer®SRES R7 and Rg = hydrogen, al kyl or 20 arBQT/Eeaelc/067401
substituted or unsubstituted. 2. Triazine conpounds
according to claim1, characterized in that 45 the
triazi ne conpounds conprise #h R substituent having a
B substituent which conforns to the formula N Rg 5
where R9 = hydrogen, al kyl or al koxy of the fornula

Claim® Rzo, Rzo = a branched or unbranched al kyl or
ﬁycloalkyl rqﬁp vin either case from4 to 16
H3 705 £ OFtPOHEDS b IW%ach conforms to the fornula

-(CH2)p NRioRn where pis froml to 15 and 15 Ri o,

R11 = hydrogen, al kyl, cycloal kyl or heterocycl oal kyl
and Rio and R11 are the sameRor different. 3. Triazine
compounds according to claimi2, 20 characterized in
that the triazi ne conpounds nprise an R, substituent
conforming to the fornuIaN

A

5
where
Ri=-A-B with A =-0O-or -NRy-,
B = amino-containing substituent and
R4 =hydrogen or alkyl
10 Ry =
O
/E\ » OH
N n
= -'m
where E =-0O- or -NRs-,
15 n=3to 15,
m =0 to 10 and
= hydrogen or alkyl
R3 =Ry, Ry, -ORg or -NR7Rg
where Rg, R;7 and Rg = hydrogen, alkyl or
20 aryl, each substituted or unsubstituted.

2. Triazine compounds according to claim 1,

characterized in that
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46 NR4 N Ry where RO = hydrogen, alkyl or al koxy of
the formula -0 R20, R20 = a branched or unbranched

al kyl or cycl oal kyl group having in 5 either case
from4 to 16 carbon atons, R4 = hydrogen or al kyl. 4.
Tri azi ne conpounds accordi ngs4o at | east one of clains
1to 3, characterized in that 10 the triazine
conmpounds conprise an R substihtent as R3

B HEun cLE % SORRRUDES, BSR4, iy gnrs

torthairmelaconpounds conpri se an R2 substituent as R3
substituent. 15 6. A process for preparing triazine
compounds conforming to the formula AN Rl ~R3 20
where R = -A-Bwith A=-0-,0or -NR4-, B =

am no-cont ai ni ng substituent jand 47 R4 = hydrogen or
alkyl R2 =0 OH E Ynj

Rg

where Ro= hydrogen, alkyl or alkoxy of the formula —O-Ryq,

R0 = a branched or unbranched alkyl or cycloalkyl group having in

either case from 4 to 16 carbon atoms,

or which conforms to the formula

-(CH2),-NR0R 1

where p is from 1 to 15 and
Rio, Ryp = hydrogen, alkyl, cycloalkyl or
heterocycloalkyl

and R and Ry, are the same or different.

3. Triazine compounds according to claim 2,
characterized in that

the triazine compounds comprise an R; substituent conforming to the formula
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15

20
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O M5 where E=-0- or -NR5-, n = 3 to 15,

m=O0t o10and R5 hydrogen or alkyl 10 R3 = R, R2,
-OR6 or -NR7R$ where R6, R7 and R5 = hydrogen, alkyl

or aryl, each substituted or unsubstituted,
characterized in that cyanurig chloride is reacted
wth fromO0.5 to 5 nole equivalents of an am ne of the
15 formula HA-B in the presence of a base and of 0.5
to 5 nole equivalents of a cgrpound conformng to 20

the formula OE 0 48 or of |a conpound conformng to
the formula O Ho O 5 wher 0 is fromO to 12, E =
-0- or -NR5- and R5 = hydrogeri or al kyl,

where Rg= hydrogen, alkyl or alkoxy of the formula —O-Ryy,

Ryo= a branched or unbranched alkyl or cycloalkyl group having in

either case from 4 to 16 carbon atoms,

R4 = hydrogen or alkyl.

Triazine compounds according to at least one of claims 1 to 3,
characterized in that

the triazine compounds comprise an R; substituent as Rz substituent.

Triazine compounds according to at least one of claims 1 to 3,
characterized in that

the triazine compounds comprise an R, substituent as Rz substituent.

. A process for preparing triazine compounds conforming to the formula

Ry
W//L§§N
/K/
Rq N Rs

where
R;=-A-B with A =-0O- or -NRy-,

B = amino-containing substituent and
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and the two reaction steps nmay be carried out in
either order. 10 7. A process according to claim®6,
characterized in that in a further reaction step 0.5
to 5 nole equivalents of a conmpound conformng to the
formulae 15 H OR6 or H NR7TR$47are reacted in the
presence of a base. 8. A conposition, characterized
in that 20 the conposition conprises at |east two

different triazine conpounds conform ng,.to the
formula AN R N R3 where %%Pﬁyé:rog%%g%y h A=-0- or
-NR4-, RB,= am no-contai ning substituent and 49 R4 =
hydrogen or alkyl R2 = O EOH E Hin O M5 where E

= -0- or -NRs-,

ES OH
E/

where E =-0O- or -NRs-,
n=3to 15,
m=0to 10 and
Rs = hydrogen or alkyl
R3 =Ry, Ry, -ORg or -NR7Rg
where Rg, Ry and Rg = hydrogen, alkyl or
aryl, each substituted or unsubstituted,

characterized in that

cyanuric chloride is reacted with from 0.5 to 5 mole equivalents of an amine of the

formula

H-A-B

in the presence of a base and of 0.5 to 5 mole equivalents of a compound conforming to

the formula
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25

PEgas Y

n =3 to 15
R3 = R,

BREAWNRE 3 . BEAEE

Rz, -OR6 or

hydr ogen, al kyl or ar

unsubsti t ut cd.

ni0 to 10 and RS = hydrogen or al kyl 10
-NR7R8 where R6, R7 and R8 =

yl, each substituted or

9. A solution, 15 characterized in

that the solution conprises g |east one triazine
conpound conformng to the formula RZ NNN R N R3

20 where R, = -A-B wit
O cont aj u t
PR RLAL B SRR

or -NRS-, 5n=31to

where

u

o1s from 0 to 12,
E =-0- or -NRs- and

h A=-0- or -NR4-, B =
ﬁ}gent and R4 = hydrogen or

-i O mwhere E _ -0-
15 nFO to 10 and

E 0

Rs =hydrogen or alkyl,

and the two reaction steps may be carried out in either order.

. A process according to claim 6,

characterized in that

in a further reaction step 0.5 to 5 mole equivalents of a compound conforming to the

formulae

H-ORg or H-NR7R3

are reacted in the presence of a base.

. A composition,

characterized in that

the composition comprises at least two different triazine compounds conforming to the

formula

where

R1 =-A-B

Ro

Ni/]\N
/k )\
R, N Rs

with A =-0-or -NRy-,

B = amino-containing substituent and



RE IRV Y . ? e R N U WO

RS = hydrogen or alkyl R3 = Rl, R2, -OR6 or -NR7RB
where R6, R7 and R8 = hydrogen, alkyl or 10 aryl, each
substituted or unsubstituted. 10. A solution
according to claim9, characterized in that the

sol ution conprises water as gplvent. 15 11. A

sol ution according to claim9 or 10, <characterized in
that the solution conprises from1%to 50% by wei ght
of triazine conpounds. R, = hydrogen or alky]

R2:

OH

where E = -0O- or -NRs-,
n=3to 15,
m=0to 10 and
Rs = hydrogen or alkyl
10 R3 =Ry, Ry, -ORg or -NR7Rg
where Rg, R7 and Rg = hydrogen, alkyl or

aryl, each substituted or unsubstituted.

9. A solution,
15 characterized in that

the solution comprises at least one triazine compound conforming to the formula

Ry
L
/L =
Ry N Rs

20 where
Ry=-A-B with A =-0O-or -NRy-,
B = amino-containing substituent and

R4 = hydrogen or alkyl
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OH

where E =-0O- or -NRs-,
5 n=3to 15,
m=0to 10 and
Rs =hydrogen or alkyl
R3 =Ry, Ry, -ORg or -NR7Rg
where Rg, R7 and Rg = hydrogen, alkyl or

10 aryl, each substituted or unsubstituted.

10. A solution according to claim 9,
characterized in that
the solution comprises water as solvent.
15
11. A solution according to claim 9 or 10,
characterized in that

the solution comprises from 1% to 50% by weight of triazine compounds.



