%V&HCICR CATI ONI C SULPHONI C ACI D GROUP- CONTAI NI NG AZO COVPOUNDS The present
nvention relates to basic or cationic, sulphonic acid group-containing™
@pounds. More particularly, the present invent&@gm@d‘a conpounds’ of
formula I, [err] in which F is the residue of a nono or disazo conpound
in 1:1.netal conplex formor of a tris-, disazoazoxy- or tetra- kisazo

conpound in netal free or in 1:1 netal conplex form m is 1,-2 or

0,
or

1,

BASIC OR CATIONIC SULPHONIC ACID
GROUP-CONTAINING AZO COMPOUNDS

The present invention relates to basic or cationic,
sulphonic acid group-containing azo compounds.

More particularly, the present invention provides

compounds of formula I,

. Z,-X) |
FH035+E-__+F I
| Z,(X) 5]

in which F 1s.the residué of 'a mono or disazo
compound in 1:1 metal.complex fotm or
of a tris-, disazoazoxy- or tetra-
kisazo compound in metal free or in
1:1 metal complex form,
m is 1, 2 or 3,
: n is 0, 1, 2, 3 or 4,
p is 0, 1, 2, 3 or 4,

each Z,,independently, is -CO-, -SO,~ or

31

n

0

oy

'S

2, 3or 4, p is 0, 1, 2, 3 or 4, each [err] independently, is [err]
-2 [err] (B) each Z2 independently, is [err] '



eabh_Rl, i ndependently, is hydrogen or [err] ,alkyl, each Y,
LQdepéhdently, is A, OH NH2, an aliphatic, cycloaliphatic or aromatic
i ne radical or a heterocyclic * saturated anmine in which the nitrogen

- .afomis part of the heterocycle, each X, independently, is [err] or [err]

each Q .independently, is a. linear or branched chain [err] alkylene or
[err] each [err], independently, is hydrogen or C alkyl, each R and R4,
i ndependently, is hydrogen; [err] al kyl+ c2ane- or hydroxy- [err] alkyl in
whi ch the substituent is in other than 1-position; phenyl-[err] alkyl in

"~ which the phenyl nucleus is optionally substituted by a total of up to 3
substituents selected fromchlorine, [err] alkyl and [err] al koxy; [err]
cycl oal kyl optionally substituted ' Y - :

___R1N;_53§21\ "(A)

each z:, independently, is —R

N (:LL"(B)

1

each R1, iqdependehtly, is hydrogen or C, ,alkyl,

1-4
gach Y},-independently, is C1, OH,_NHZ, an
_ aliphatic, cycloaliphatic or aromatic
"amine radical or a hete?ocyclic
v, ' - . saturated amine in which the nitrogen
| | . ‘atom is part of the heterbcycle,
each X, independengly,'is -NRZ&Q-NR R

) ® . :
or -NRZ-QfNR5R6R7,

each Q, independently, is a linear or branched

4

_ chain C,_calkylene or -NHCOCH,-,
each R, independently,' is h&drogen or C,_,=
alkyl, o |
each k3 and R,, independently, is hydfogen:

: c1-531k¥17 cyano- or-hydroﬁy-cz_s-'
alkyl in which the substituent is in
other than 1-position; phenyl-Cq_3-
alkyl. in which the phenyl nucleus is
¢pt16nally substituted by a togal of
up to 3 substituents selécted from
chlorine,'c1_4a1ky1 and C,_jalkoxy;
Cs_scyc;oélkyl optionally substituted

ol



"3\ by up to three [err] alkyl groups or [err], and [err] together with
H&/hi t rogen atomto which they are bound forma 5- or 6-menmberéd satur #ted .
un- . saturated heterocyclic ring which.optionally-contains a further *

hetero- atom eithereach [err] and R6 independently, has one of the
R and Rw th the exception of hydrogen,
each [err], independently, is [eLrh al kyl or benzylor [err] and [err]

significances gi ven above for

and

together with the nitrogen atomto~which they are bound forma pyridinium
cation, which is optionally substituted by 1 or 2 nethyl groups, with the

proviso that n + 2p [err] m+ 1, or an external salt thereof. In the

conpounds of fornula | thgynhﬁuhahqhgéeups M kiyaagiroligd ddhe X groups to

forminternal salts of the type [err]. '

Ry

5

either,each R;

each R7

Rs, R

’

6

e conpounds of
and R4.together with the nitrogen

atom to which they are bound form a

5- or 6-membered saturated or un~-
éaturated heterocyclic ring which
qétionally contains a further hetero-
aésﬁ, | .
ahd.RS,-indepeﬁdéntly; has one of the
significances givén above for Ry and R,
with the exception of hydrogen, and
indépendentiy, is C1_4alkyl or benzyl,or
and R7; togethgf wifh_the'nitrogen

atom to which they are bound form a
pyridinium cétibn, which is optionally

sﬁbstitutéd'by 1 or ‘2 methyl groups,

with the proviso that

n +.2p  m+ 1,

or an éXternal salt thereof.

In the compounds of-formula I the m'sulpho groups

may react with the X groups to form internal salts of

the. type (XH:)_@ SO? or x@._so3e. The compounds o_f

formula I have more basic and/or cationic groups than

Sulphonic acid groups, and:the additional basic and/or

cationic:groups may fbrm external salts to render the

compounds water soluble.

N

ot



formula -1 have nore ba5|c and/ or cationic groups than sul phonic acid -

group§ and the additional basic and/or cationic groups nay formexterna(z;;>
alts fo render the conpounds water soluble. = -4- The diazo conponents

tThe conpounds of the invention may be of 'the aromatic carbocyclic or

hetero- cyclic series, such as of the aniline, aninonaphthalene,

am nodi benzof uran or benzothlazole series. Preferred diazo conponents are

t hose of the aniline series. The coupl im¢& conmponents may be any.of those _

standard for azo dyestuffs. Preferably the end coupling component is one of

t he napht hal ene series whi ch optionally contains 1 or 2 sul pho groups; nore

ggsgergfal y _such ehd %zl% Eﬁ?ﬁg‘&n nao%}p%%nforo%r t%e sul phoni ¢
e e e ki P A o e,
appreC|ated t@@%lkﬁes@&QQQ a@%d%p%g b&gthe aniline, aminonaphthalene,.
aminodibenzofuran or benzothiazole series. Preferred '
diazo components are those of the aniline series.

. The coupling components may be any of those
standard for azo dyestﬁffs. Preferably the end coupling
"component is one 6f the'naphthalene'series which
dptionally contains 1 or 2 sulpho groups; more preferably
suéh end coupling components are 1-naphthol-3~ or-4-
sulphonic acid: 5-, 6-,7- or 8-amino-1-naphthol-3-
sulphonic acid or 8-amino—1-naphthol-3,6-diéulphbnic

acid and especially 6—amino-1-naphthol-3-sulph6nic acid
and derivatives thereof.

It will be appréciated that the diazo and coupling'
components optionally bear metallizable groups'such as
-OH,-OCH3,-NH2 aﬁd-CQOH etc.qrtho to the azo group.
Preferred metallizable groupé ére -0H and—OCH3.

The polyazo chromophores of the compoﬁnds of the
iﬁvention may be those in which the coupling cbmponents
or diazo components-of two mono and/or disazo compounds
are directly bound to each other or are bound via a |
bridge member. In Such compounds the'cbmponents which
are directly linked or linked through a bridge ﬁehber are
preferably of the phenylene, naphthylene or tetrahydro-



Cogggtents optionally bear netallizable groups such as [err] etc.ortho to
th o group. Preferred nmetallizable groups are - OH and- OCH3. ' The pol'y®zo
- chronmophores of the conmpounds of the invention nay be those in which the
coupl i ng conponents -or diazo conponents of two nono and/or di sazo conpounds
are directly bound to each other or are bound via a bridge nenber. In such
.compounds the conponents whi ch-abe=directly |linked or |inked through a

bri dge menber are preferably of the phenyl ene, naphthylene or tetrahydro-

- -5- naphthyl ene series, nost preferably of the 1;4-phenylene series. '
Representative netal conpl exes are copper, nickel and iron, with 1:1 copper
conpl exaaphehygenes isepriefsr muste ypecfatdhylpheh the toppsienglémend to an

- oxygen atom The sul pho groups nay be on any of the conponents or even

bri dge semibess, preferably 1 or 2 sul pho groups are |ocated on coupling
conponents. The groups [err] -and [err] may be bound to the

Representative metal complexes are copper, nickel
and iron, with i:1 éopper complekes.being mpst-préferred
especially'when the_coppei is bound to an oxygen.atom,_

The_sdlpho groups may be on ahy of the components
or eveh bridge membeis,-preférably 1 pr.z sulpho groups
are located on coupling components.

The gfgups -21—x and 2,(X), may be bound to the
diazo components and/or middle components when present,.
and/or end coﬁplinq components. The group -Z1f—x_herein-
' ' - is

- after referred to as Xp 2

preferably located on a diazo component. For diazo

where -21- is ~-CO- or -SO

components of the aniline series the following'positions

i may be given: -

(@) (ay). .

Wheréin.when two_grOups XI are preseht they are
_preferably_thé sama an§ the d;gzb component bears no
further substituent, where a diazo coﬁponent.§f the
aniline:series bears_alsipgle group-xI such is preferably

located meta or para to the amino group.



di azo conponents and/or niddl e conponents when present:, -and/or end coupl i ng_
cqnpod%nts The group [err] -herein- after referred to as X were -Z S
{GO or [err] is preferably 1ocated on a diazo conponent. For diazo
components of the aniline series the follow ng positions nay be given: -
[err] wherein when two groups [err] are-present they are preferably the
same and the diazo conponent bears no fugther substituentwhere a diazo

- conponent of the aniline-serjies bears a single group [err] such'is
preferably | ocated neta or para to the am no group. -6- The groups [err]
or [err] hereinafter referred to as X where -Zln is a group of fornula
(A) may be | ocated drhejimmrrp'z)pwsornz (%) £ opoatns Stendreferndd
coupling components wi.th compounds in which an end coupling conmponent bears
such a group U@ s especihary phet eks eal. gmpmﬁzﬁom‘ﬁrb@ném smay bae

aniline series the foll ow ng p05|t|on may I ven
located on diadzo components, mi dle components and/or

end coupling components with compounds in which an end
coupling component bears such a group being especial '4
. preferred. For diazo components of the aniline series

the following position may be given

X I '
HZ . or | XT@4H2
(D o '
_ (a3) B o (a4)

In (a3) when a further substituent is present.'
it is preferably located and in the 2,4 or 6-position
and when 2 further substituents are present they are
preferably located in the 2,5-p05ition. In (a;)
preferably only 1 further substitnent is presenﬁ which
is located in the 2- or 3-position.

If the end coupling component bears a gronp X1
it is preferably of formula

‘\u ¢ | -
sosn%_xn (b)) |
in which either the sulpho group is in the 3-position

andstI is in the-S-,-S-, 7- or 8-position or the sulpho
group in the 5-position and XIi in the 8-position. More



[egr] In (a3) when a further substituent is present it is preferably ,

ted and in the 2,4 or 6-position and when.2 further substituents ar® .

ent they are preferably located in the 2,5-position. In (a4) preferably\J
conly 1 further substituent is present which'is located in the 2- or _
.3-position.- If the end coupling conmponent bears a group [err] it is
preferably of fornula [err] in which @ither the sul pho group is in the.
3-position and [err] is in the 5-, 6-, 7- or 8-position or the sul pho group
in the S-position.and X in the 8-position. More - 7 - preferably such

end ConﬂﬂﬂgﬁéréﬁlesLﬁﬁgghglES&BBnERttH%,%&O%@§4€ﬁ§] or [err] are on

m ddl e conponents suc e conponent is prefe ly of the aniline
series, preferably such fup of the aniline series bears [err] in a

position neta to the a% p or may bear ,,
- . (b,)

. (SO3H 1 Xy |
If the groups XI 6r XII are on middle componen#s
such middie compoﬁent.is preferébly of the aniline
series, Preférébly such group of the aniiine'series bears
XII'in a posiﬁion_meta to the amihﬁ.groﬁﬁ'or ma? bear |
1-3

a group -NHCO(CH,),_ ,N(C,_,alkyl), or -NHCO(CH,) N(Cy_4~
alkyl) ; A where 2© is-an anion. _

Any alkylene as Q is linear or branched, preferably
any alkylene as Q is st:aight'chain and most preferably
&s ethylene or propylene.

Any alkyl as R, and/or R, is preferably methyl.

1

Preferably R, and R, are R,' and R,' where each
of R1'ana R2',.indepehdently, is hydrogen or methyl
with hydrogen being-most-preferréd. .

' jPreferabl§.R3 and R, are identical. Any C,_ g~
Alkyl group is straight chain or branéhed. Any alkyl is
preferébly C1_4a1kyl, with methyl and ethjl being most.
;preferred. Any cyano or hydroxy substituted alkyl is
preferably cyano-'o: hydroxy~ ethyl or -propyl.

Any phenylalkyl as R3 afx.d/or-R4 is preferably
benzfl in which the phenyl nucleus is preférably
unspbstituted.Any-c}cloélkyl is preferably cyclohexyl
and_any_alkylsubStituenton.cycloalkyl'is preferably
methyl. | | | '



a'g'ro:up [err] or alkyl)3 A where [err] is an ani-on. -~ - 1-3.

Any al%ylene as Qis linear or branched, preferably any alkylene as Qis~".
stirai ght chain and nost preferably is ethylene or propylene. Any alkyl as R
~and/or [err] is preferably nmethyl. Preferably [err] and [err] are [err] '
and [err] where each of Rand [err] independently, is hydrogen or nethyl
wi-t h hydrogen being nost preferred. Preferably [err] and [err] are .
identical. Any [err] alkyl group is strai8ht chain or branched. Any al kyl

is preferably [err] alkyl, with methyl and ethyl being nost preferred. Any
~cyano or hydroxy substituted alkyl is preferably cyano- or hydroxy- “ethyl -

Che phemyl nuct cus 1 Barcka, 48R, RanbofldFhBE, M1k, ShE BBBpUeRARy 1 1TLT)

t he phenyl nucleus is pre y 4nsu I's preferably

_cygl ohexyl andeggy & K¥Le§82§&ﬂaeﬂn@ntﬁ_¥gl geék&abiyplfsi—ﬂrably met hyl .
S " pyrrolidine, piperidine.or morpholine ring.
o R3 and R, are'pfeferably R3"and R4', where each
of Ré‘and Ré', indepéndenﬁly, is hydrogen, ;inear or |
branched Ci_éalkyl.linear'z-.or 3~-hydroxyethyl or |
;prbpyl,_benzyl or_together,with the N-atom.theﬁ
form a pyrrolidine, piperidine or morpholiﬁé ring. More

4 is R3" and R4“, where

-preferably each of R, and R
O : R3“ and R4",independéhtly, is hydrogen, linear or branéhed
 C,_4alkyl, 2-hydroxyethyl or together with the N-atom
they form a piperidine or morpholine ring; most
préferably Ry and R, are R3"' and R4"', where each of

R? and RZ','independently, is methyl or ethyl.

' The groups R and R, are preferably the same. The

5
prefér:ed significances for R3 and R4 also apply to Rs.
and Rg with the exceptibn-thafR5 and Rshare other than
hydrogen:. | _ |

~ Any alkyl as R7'is preferably methyl 6£ ethyl,
| 'especiélly methyl. |
Preferablj, either 35 and RG' indépendently, have'
one of the preferred significancés of R, and R, i,e; RS‘.
R,', R3"; R," or'R3“' and R,™ and R, is R7'( where R’

. - 1s methyl, ethyl or benzyl, more preferably methyl; or

Rs,'RS_and R7 together with_the'N—atom_signify a |



[err] and [err] together with the nitrogen atomform a heterocycl&c

4g they preferably forma pyrrolidine, piperidine or norpholine ring."R3 .
\Wd/R are preferablyy R and R Where each of [err] and [err], ’ o/

i ndependently, is hydrogen, linear or branched [err] alkyllinear 2-.or -

3- hydroxyet hyl or -propyl, benzyl or together with the N-atomthey foorma

pyrrolidine, piperidine or norphadi#qe ring. Mire preferably each of R and

[err] is [err] and [err] where [err] and [err] independently, is hydrogen, .

| i near or branched [err] al kyl, 2-hydroxyethyl or together with the N-atom

t hey form, [ | Qi r norpholine ring;, nost preferably [err] and [err]

.are [er ere each of [err] and gerr] independently, is nethyl
or ethyl. The piiihR to th@%ﬁo@rﬂvﬁ?r%ﬂﬁﬁbﬂ%ﬂ hejgageendpe preferred
significances for [err] and [err] also apply to°Reahd R6 with the exception
that RS aamd. B aAreddeirddmit lrage mo eyubé kyt asyRnohs preferably
nmet hyl or ef%yl, especial ly thyl. Preferably, either. R5 and R, '

I ndependhriompphemies eoelar ATavipteif anapdbeigrgéntancesindbrgentit.and [err]
i.e.[err] [err] or [err]and.[errka. and [err] is [err] where [err]
The nature of the anion A¥ is not critical. Examples of

represehfative anions ﬁa are chloride, bromide, iodide,
lactate, acetate, formate, ¢itrate, methylsulphate,
ethylsulphaﬁe and'hydrogéhsulphate,

Preferred basic groupsﬁas X are

- ~NR;—Q —-NR;R; ... . X4, more preferably :
-NRj—Q' ——NRJR}

i Xy
where Q' is linear or bfanched Cz_salkylene, even more

preferably

-NRi-_-(CHZ)E:E_-NRgRZ Xc,'and

-most preferably

- ™ t ' 4 \ " 1]
NRy—(CH)gz3— MRy Ry’ X3
~ especially when R; is hydrogen and more especially
-NH(CH,) JNRY R .

L ' @ L
- For the cationic group ~NR,-QNR R R, the groups

xa'ito Xd';are”prefe:red i.e.

- \ .t —" 1 ] .l .l "
NR;—0Q ?RSRGR7 X2

where Rg-énd'Ré have one of the significances of Rs




i S methyl, ethyl or benzyl, nore preferably methyl; or {err] and [err] (9

t oget Ber mnth t he N-aton15|gn|fy a - pyr|d|n|un1cation. Bel onging to
the cation [err], is either-a [err] ;already present in the nolecule or any
on-.chronnphorrc an A which may be organic or- inorganic. The nature of

the anion A- is not critical. Exanples o0f representative anions [err] are
chloride, bromde, iodide, |actate, acetat®,-formate, citrate, g
et hyl sul phate, ethyl sul phate and hydrogensul phate. Preferred basic groups
as X are [err] where Q is linear or branched [err] al kyl ene, even nore

preferably [err referabl err] especially when [err] is hydrogen
and nore espe(ﬂ‘lﬂl%q{ ?‘-’["ec"lvg} o ' o
-NRt__Ql___%RuRnRI . |
2 5ReR7 %

where Q' is as“aefined above, and
Ry and RY have one of the significances of
R; and Rz ‘ respectivéiy, and:

®
2) 2-6"¥RgRgR;  X_

® |
2)2-3"FR5' Rg' Ry Xg

- ~NR4-(CH
~NR}- (cn

in which Rg' and Rg', have one of the significances
'of_R? and Rﬁ','respectively.
More preferably the cationic group is Xe where

Xe is .

NR'(C. ) '-: CH,) '-VR;-(CH'}————ggm-
“NRp {CHy) o 3~N(CH3) 3 or -NRy=(CHylg=3—!

Wheh Y is an aliphatic amino group it is preferably
a monqalkjl- or dialkylamino group in which the alkyl |
group contains 1 to 4 carbon atoms and is straight chain
or branéhed aﬁd is bétionally substituted by halogen
(preferably chlorine or bromine) ,phenyl or preferably
hydroxy. | . |

Any cycloaliphatic amine radical as Y is
preferably a Cy_g cycloalkylamino group.

Any . aromatic amine radical as Y is preferably

an aniline radical in which the phenyl ring is

optionally substituted by 1 or 2 substituents selected



re [err] and [err] have one of the S|gn|f|cances of [err] - 10 -

[err] respectively [err] where Q is as defined above, and R' and [err]\J
have one of the significances of 5 [err] and [err] respectively, and [err]
in which [err] and [err} have one of the significances of. [err] and [err]
respectively. Mire preferably the cationic group is X where e Xis [err]
Wien Y is an aliphatic am no gfbdb iT is preferably a nonoalkyl or

dlalk | am no group in which the al
y from the ggoup consxsting oé/halogen (preferablv

F§§ the cationic group [err] the groups Xa" to Xd' are preferred i.e grr]

.chlorine). 1 4alkyl, C1 4alkoxy, hydroxy or phenoxy
Any heterocyclic amine radical as Y is preferably
morphollne which is-bound through the N-atom. '
- Bach Y, lndependently, is preferably Y ’ where Y
is C1, OH, NHZ' mono—c1_4alkylamino, 2-, 3- or 4-hydroxy-
c2_4alkylamino, di—c1_2elkylemino, bis [2-, 3- or 4-
hydroxy-c2 4alkyl]amino, anilino'or morpholiﬁe, more.
'preferably each Y, independentl : is Yb' where Yb-is Ci,
OH, NHZ' mpno--C1 2alkylamino, ‘2=, 3- or 4-hydroxy-C2 i
alkylamino or bis[2-, 3- or 4- hydroxy-c2_4alxyl}am1nc.
Each Xi,'independently, is'preferably X1, Where
Xy, is 4cb—xa;_-co-x;, -S0,-X_ or -SOZ?X‘,more preferably
Xy, as -CO-X,_, -CO-X{!, -S0,-X, or -S0,-X/!, even more
preferably xIc as_-co-x or --Co-x_'and_especlally'XId
as -CO-Xd or-CO-Xdin which Ri is preferably hydrogen
and -CO-X& is preferably -Co-X '
X

IIa oxr

Each XII’ independently, is preFerably X IIa'

where xIIa is o T."

 nhw
QL

where T is X, or Ya' preferably Ya is Yb-
is

and xIIa

where'r' is X} or Y, preferably Y_ is ¥, ;




-optionally substituted by hal ogen (preferably chlorine or brom ne), phenyl |
ok—preferably hydroxy. Any cycloaliphatic amne radical -as Y is preferably .
a [err] cycloal kyl am no group. Any aronatic amine radical as Y.is ' ‘
preferably an aniline radical in which the phenyl ring is optionally:
substituted by 1 or 2 substituents selecteqd2 - fromthe group consisting of .
hal.ogen (preferably chlorine),[err] alkyl, [err] alkoxy, hydroxy or

phenoxy. Any heterocyclic amine radical as .Y is preferably norpholine which

is bound through the N-atom Each Y, independently,; is preferably [err]

where Y is Cl, OH, NH2, nono-[err] alkylam no, 2-, 3- or 4-hydroxy- [err]

al kyl am no, [err] aIkx*anino gts [2-, 3- or 4- hydroxy-[err] alkyl]am no,

.ani lino. or norpholi ho, PRt PIT FERRbY yXeachow, X pflependent |y, is [err]

where Y is O ,,4dhdefr] nPQO-[err] al kyl'am no, 2-, 3- or 4-hydroxy-[err] -

al kyl amno or bis[2-, Bbor 4- hydrox%éjerr] al kyl ] am no. :

.- L I
R N‘@

is o ) xg |
- _ -R]' -N—E 'NJ}{{,

-even_more préferably. xIIc or xIIé

group gontains 1 to 4 carhon atons and is straight chain or br a_nch'éd and i

and xIIﬂ

: wher_e_xIIc is

X
o _“R{-N"LCND/E

and X..' is '

IIc Coxe
DL
X
o '

H "and

most ; -
: Preferably Xr1a °r-xIIé in which R{ and R, a;e

preferably_hydrogen, - xd

114 is  o, N"‘LN{QLG

]
and XIId is

where X

X!

d
Ol
T~ ~RjN— J\x

]
™ | d



Each X, independently, is preferably [err]-where [err] is [err] or [err]
re\preferably [err] as [err] or [err] even nore preferably [err] as { rr]'m\
'0 rr] and especially Xid as [err] or [err] in which [err] is preferably W
nhYdrogen and [err] is preferably [err] -Each [err], i ndependently, is - _
erably [err] or [err] where [err] is [err] [err] where Tis Xa or Y
, preferably Y 'is Y [err] where="t3s=Xa or Y preferably Yais Y. -
12 - nore preferably XIlb or Xwhere XIlb is [err] even nore preferably
[err] or [err] where [err]’ S [err] nmost preferably J[err] or [err] in
which [err] and [err] are - X :
especially where Xd'ls Xg to give X110 ’LV

O/k

By halogen as used hereinbefore and after is meant
fluorine, chlorine or bromine.
The preferred halogen is chlorine.

cPreferred complexes are of formula I'

[ § .
(XII)O or 1 _ : "/
Il

(xn’ 0 or 1

(SOBH)O or 1

So,8

in which each of X:1 and in' ihdependently, is
X - . X

~R,N }@kx or | -R1N-—LN©§\Y

and the ring A, optionally bears. 1 or 2 further substit-

- uents selected from halogen, Cq-4g31kyl, C1 431koxy,
phenoxy, -NHCOR1 3¢ —SO,R, 4, SOZNR1R1 and -coxm,n1
where R13 is C1 4alkyl or phenyl

Also preferred are complexes of formula II,



pf ef er abl y. hydr ogen, [err] where [err] is lerr] and [err] is [err{éﬁy
-13- 8specially where [err] is Xe to give [err] fluorine, <chlorine or. :
Brom ne.” The preferred halogen is chlorine. Preferred conpl exes are of

Yornula I [err] and the ring Al optionally bears 1 or 2 further substit-
uents selected from hal ogen, [err] alkyl,  Cl4al koxy, [err] where - is
Cl 4al kyl or phenyl. Also préeferred are conplexes of formula . ll, - 14 -
[err] _ | < 14 -
0-Cu—0 | . )
| g | X1170 or 1
N= £N ' '
@_ _ NR! co-@/ 11
(z.) R, (R, ) "/ 0 or 1 o
40 or j 9 (soig)1or2 10°0or 1

_ in which Zg is XII or signifies 1 or 2 groups XI
X{1 being as defined above .

~and the ring A, is optionally substituted by up to 2 '_
further substituents selected from halogen, C,.421kyl,

C1_4alkoxy, phenoxy, -NHCOR13, -802R13, -SOZNR1RT and

-CONR1R1, where R13 is C1_4alkyl qr phenyl,

X1{ is_as defined above;

Rg.is either hydrogen, halogen,c1_4alkyl, Cig™

alkoxy, -NHCO(C,_,alkyl), -NHCONH,,
-NHCO (CH,) ;_,N(C,_,alkyl), or

'~NHCO({CH,) ,_; N(CH;), Ae, where 2° is an anion,

- or Rg togéther with the two carbon atoms on the
benzene ring formsa condensed benzene ring;

10 is hydrogen; og,..unz,uH_Aalkyljcarbonylamino;

benzoylamino or anilino in which the phenyl

- - nucleus is optionally substituted by one or



~which zd is [err] or signifies 1 or 2 groups [err] -X11 being as defi ned

tituents selected from hal ogen, [err]al kyl, [err]al koxy, phenoxy, [err]\
[err], where [err] is [err] alkyl or phenyl, [err] is as defined above; .
: i s either hydrogen, hal ogenCl_4glskyl, [err] al koxy, -NHCO([err]alkyl).,

- NHCONH2, -NHCO(CH2) 1-[err] or [err] where [err] is an anion, or [err]
together with the two carbon atonms on the benzene ring fornsa condensed
benzene ring, [err] 4§ hydrogen; OH [err] carbonyl am no; benzoyl am no or.
anilino in which the phbsylituetitauSdlecipid drmin \haldisdn | N@g, by one or
--15 - two substituents selected from hal ogen, NO2, [err] and [err] or is
[err] - - NH,, C,_,alkyl and C,_,alkoxy; or is Y '

-.311«'@

Y'
in which-R; and Y are as defined above, and
Y*' has one of the significances of Y

with the exception of éhlo:ine.

Further.preferred complexes are of formula II,

IT A

inryhich_Zé is a group X, or xIIe' or two groups
Xia OF X whigh may be the same or
. different, and - '
Rg is.hydrogen, C,_42lkyl, C,_,alkoxy,
halogen, -SO,NR,R, or -CONR,R, and

) 1T 171
Ry is as defined above.

Preferab-ly_R8 is ké, whére.Ré is.hydrogen,

chlorine, methyl;methoxy, 'SOZNHZ'.°r -CONHz. More

preferably Rq is ﬁ§'; where'Rg.is hydrogen, chlorine,

methyl or methoxy, most preferably hydrogen.
Ry is preferably Ry, where Ry is hydrogen,
chlorine, methyl, ﬁethoxy, acetylamino, QNHCONHZ,

. _ , @ o
=NHCO (CH,),_3N(CH4}, or -NHCO(CH,)},_3 N(CH3) 3 A®; more

ve and the ring [err] is optionally substituted by up to 2 further , . s



in which [err] and Y are as defined above, and Y' has one of the (Z;/y/
si gni ®icances of Y with the exception of chlorine. Further preferred ~
Conpl exes are of formula Ila [err] in which [err] is a group [err] or [err].
ot two groups [err] or [err] which may be the same or different, and R is
hydrogen, [err] alkyl, [err] al koxy, halogen, [err] or [err] and [err] is
as defined above. Preferably [err] is fef6]-where [err] is hydrogen, .
~chlorine, methyl, methoxy, [err] or [err] More preferably [err] is R where
[err] is hydrogen, ‘chlorine, nethyl or nmethoxy, nost preferably hydrogen. R
is preferably [err], where [err] is hydrogen, chlorine, nethyl, nethoxy,
acet yl am no, -pKEIhFQbIYeké]iangerwpenarEg is- h§8rogpnef meghll perr] is
lerr], where [errL i s hydrogen, nethyl or :
methoxy. : :

R,y is preferably R16,.where Ryo is hydrogen, NH,,.

acetylamino, benzoylamino or anilino.
Preferred compounds of formula IIa are
(1) those where Zj is iné or signifies two identical
- groups X;oiwhere X,, . and Xi1 are as defined above.
(2) those where Rg is R}, especially Rgf

is R},

{3) those of (1);ahd/or (2) where Ry 9
| | especially RZ:; '
e (4) those of (1) to (3) where R,y is R,4;

(5) those of (1) to (4) where Ry is hydrogen;
(6) those of (1) to (5) where Zj is X,,, or signifies
2 identical xId groups.

Further preferred complexes are of formula IIb _

C
o~ f“‘~o '
R 4 -
1 F4
N = ‘li IIz
| NR;C 1L,
R _
12 0 or 1
R9 8033 _

in which xIIz is a group xIIb °I_XIIe,-

R11- is hydrogen, halogen, C alky1, 

1-4
.C1_4a1koxy, phenoxy, ?KHCOR13,
-502R13, ~-S0

NR.R, or -CONR.R., and

2711 11
12 1s hydrogen, halogen, Cq_42lkyl or

C4y.42lkoxy.



ptQoxy. [err]. is preferably [err], where [err] is hydrogen, [err]

| am no, benzoyl am no or anlllno Pref erred conpounds of formula [é?r] -
1) those where [erfr] is [err] or signifies two identical groups [err] W
: ere [err] and [err] are as defined above. (2) those where [err] is
~[err], especially [err] (3) those of (1) and/or (2) where [err] is [err]
especially [err] (4) those of (1) fo;43) where R _is R (5) those of (1)

to (4) where R is hydrogen; (6) those of (1) to (5) where [err]is [err]

or signifies 2 identical [err] groups. Further preferred conpl exes are of.

formula Il [err] in which X is'a group [err]-or [err] [err] is '
hydrogen, hal ogeie fedfatlyl &[] Al ®y;, MIENOXYR {eis]h{(efél;eﬁr [err], and
[err] is hydrogen, hal ogen, ﬁ rr] [err]alko& _

chlorine, methyl, methoxy, acetylamlno, benzoylamlno,
--SOZNH2 or CONHZ, more preferably R11 is R1'1' ’ where '
R1; is-hydrogen,.chlorlne, methyl, methoxy, acetylamino
or benzoylamino, most preferably hYdrogen; |
Ry, is preferab}y Rji? where R1£ is hydrogen,
chlorine, methyl or methoxy, especially hydrogen.

Preferred compounds of formula'IIb"are

. E S
(1) those .where R11,is R11 and R12 is R12
(2) those where Rg is Ré, especially RY";

{3) those where X112 is X110’ espeeially_XIIa; in wh;ch

and X

Xr1c y7g are defined above;
(4) those of (1) to (3} where R,, is R.] and R

12
is hydrogen; o

(5) those of (4) where the sulpho group is in the 3-

position and x

IIz ‘as x is in the

IIc X114
6-position;

(6) those of (5) where R4 is hydrogen

Further preferred complexes are of formula IIc'

.in ﬁhich r is 0 oreﬁ. _

Preferred compounds of formula II_ are |




- 17 - Preferably R11 is [err] where [err] is hydrogen,: chlorine, rrethyl
qgthox&,‘acetylanino,'benZoyIanino, [err] nore preferably R11 is [err] , /
Where [‘err] is hydrogen,. chlorine, nmethyl,. nmet hoxy, . acetyl ami no or
benzoyl am no, nost preferably hydrogen. R is preferably [err where [err] .

i s hydrogen, chlorine, nethyl or nethoxy, especially hydrogen. Preferred
conmpounds of forrmula [err] are (1) those where Ris R ‘and R isR (2)
those where R is [err], especially [er¥]183) those where [err] especially
XI'ld; in which [err] and [err] are defined above; (4) those-of (1) to (3)
‘where [err] is [err] and [err] .is hydrogen; (5) those of (4) where the
sul pho group i g$1dn thess- wnesetRgnianﬁaLeesbecaaluqu ;or [err] is in the
6-position; (6). those of (5) wheére R ".is hydrogen urther preferred

conpl exes are &2)fokhoka whefer Ry ids wghebpecualayomgk

or 2

(3) those of (1) and/or (2) yhere 23 is X4,

-identical groups XIc'

(4) those of (1) to (3) where X,;1 is X

I 11b °F ¥11e°

especially xIIcé |

(5) those of (3) and/or (4) where Rg is hydrogen;

(6) .those of (1) to (5) where zé is X;pq Or is two
identical groups xId and

X.! is X

II IId-

Also preferred complexes are those of formulae III

_and IIIb
-
Z3—II %112 IIT, or
L or Il-.2

04” 1 | ”,Cu
I’ .
N = N‘@‘ _@-N = Nm -@Yﬁlz
NR! CO
Oorl

in which each X in the compound of formula III, may

IIz
be the same or different and are

preferably the same,

2, is a direct bond, -(CH,),_ 3=, ~CH=CH-,



P eferred conpounds of formula [err] are *-18-" (1) those where R is
Nr] especially [err] (2) those where [err] is Respecially [err] (3)
fse of (1) and/or (2) where [err] is [err] or 2 jdentical groups X (4)

ose of (1) to (3) where is [err] or [err] especially Xlilc (5)

hose of (3) and/or (4) where [err] is hydrogen; (6) those of (1) to (5)
where [err] is X - or is tw i dentjcgd groups Xid.and [err] is [err] Also .

~preferred conplexes are those of formulae 11l a and O [err] [err] is a

dlrect bond, [err] _ _ _
Elé , =O-, -NH, -S-, -soz-, -NHCO-,

-o(cx, )—-——-o-, -NHCONH-, —NHCO(CH2)2_3-

NHCO- ,

'CONH- or —C?NH(CHZ)Z 3h

z3 is preferablv z3, where Zé ié_a direct bbnd,

- =(CH,) -, -NHCO-, -NHCONH- or -NHCO(CH,),CONH-.

272 |
Further preferred compounds of formulae IIIa and

IIIb-are | |

(1) those wherein xIIz is xIIc’

{2) those wherein'z3 is Zé; and

(3) those of (1) or (2) wherein X;; 1is X ;4.

Further preferred complexes are of formula iv,

in which the groups Zé hay be ;he same or differenf, -
Raé hés one of the Significahces of
Ra;and | _.
Z, is atdivalent'niﬁrogen-containing
| ‘bridge member. |

Ne;



. - 29
- 19 - [err] is preferably [err] where [err] is a direct bond, [err] (,//

Furth® *preferred conpounds of forrmulae 111 and a [err] are (1) t hose T
fhereih X is X (2) .those wherein Z is [err] -~ and (3) those of (1) or.
) wherein X  is Xild. Further preferred conplexes are of fornula IV, -

[err] in which the groups [err] may be the sanme or different, R8a has one
of the significances of [err],and [err] a divalent nitrogen- cont ai ni ng
- bridge nenber. - 20 - In the conpounds Qb Lornula |V preferably each

In the compounds of formula IV preferably each

Zé is the same and R8 is the. same as R .-Any X

8a IIh °
xIIe as zd is preferably in the 4- or S5-positicn of the
benzene ring.

. Preferred bridge'members Z4lare those Z4a, whére

.z4a_ié -NH-, -NHCONH-, Y., _coNH-

-HEN = NH-
_where the-coﬁﬁ-gr;up is in the 3— or'4-position,- |
U E -NHCOCHZCH2CONH- or —NHCOCH“CFCONP-, where Y' has bne
of the significances of ¥ or X.
More preferably Z4 is Z4b, where Z4b'is_-NH—,

-NHCONH-~, -NHcocnchzcova-"-NHcocx=CHcomH- or

'in which ¥, has one of the significances of Y, or is
Xb or xe. ' o | |
Even more preferably z4;is Z4c? where Z,. is -NH~-,

-NHCONH-, -NHCOCH=CHCONH- or  ° Y4

. - HN NH-
wherein Y, has one of the significances of Y or is

xd or Xe.



(EEE)r] is the sanme and [err] is the sane as [err] Any X [err] as [;rr]

preferably in the 4- or 5-position of the benzene ring.- Preferred br dge

nmbers Z are those [err] where Fe2d] <is -NH, - NHCONH, where
the-CONH-group is in the 3- or 4-position, [err] or_-NHCOCH=CHCCNH— mhere
Y' has _one of Mﬁ%ﬂé\fétmwe@ oisYzor Xahdpeezprefigraliy bgrrl is [err],
Wwhere Z4b is -NH, - NHCONH-, r], - ARCOCHECHOORR: | or in which [err] has
.one of tJNﬂCDﬁﬁHJW cances of Ya or i's Xo or Terr]. Even nore pref erably
[err] is [err], where [err] is -NH,--NHCONH, -NHCG:H;C_HCO\IH— or wherein Y
has one of th@mmfectacmegomageof] formuiathVoarXe - 21 - Most .
preferably Z4 is Z 4d where Z4d i's -NH or - NHCONH . Preferred conpounds
of formAld | \those where R8 and R8a are Ré; especlally hydrogen, :

.[2). those'of (1) where X is X and X,_ is X

IIb IIc Ia Ib’
especially Xy ,preferably both are the same;

(3) those of (2) ‘where xIIb is xIId_apd xIa is-XId;

(4) those of (1) to (3) where 2, is 2,,, preferably
'z4b,Jéspeqially_z4d. |

Also p:eferred'ccmpoun§s are those of formula Vv,

| ggggzxzxz e _
| 0or1 . -

:Zsf.

. . — 2
in which ZS' independeqtly.-ié ih the 4~ or S-position of
| eech éhen?l group and signifies -N=N~ or ~N=N-,

‘R independeﬁtly.'is hydrogen or methoxy,

14/
Rg' independently, is hydrogen, C,_jalkyl, C;_ ;=
alkbxy,_halogen.'-sozNR1R{ or,—CONR131;

'xsz, 1ndependent1y.'is'Xth or xII '

and-copper-cqmpleXes thereof.

Preferfed compounds an& coméiexes'of formula V are
(1) those where Rg is Rg; | | |
(2) those where in is X

z IIc?

1Tz s Xrrat

‘(4) those of (1) to (3) wherein the sulpho group is in

(3) those where X

the 3fpcsition.and'xIIz'as_XIIc or X;1q is direct-

ly bound to the naphthalene ring in the 6~




pose where [err] and [err] are [err], especially hydrogen; (2) tho
of, (1) mhere XIlbh is X and [err] is Xlb, especially [err],preferably
ot h ar'e the same; (3) those of (2) where Xilb is [err] and [err] is
“[err]; (4) those of (1).to (3) where [err] is.[err] preferably [err]
_especially [err]. Also preferred conpounds are those of formula V, in which
[err], independently, is in the 4- or eEOSItlon of each phenyl group and
signifies, -NeN- or -N=eN-, [err],. indepeddlently, is hydrogen or methoxy,
[err], 1ndependently, S hydrogen [err] al koxy, halogen, [err] or [err]
112, independently, is Xb or X and copper conpl exes thereof. Preferred
conpounds and conplexef gf fornmula V are (1) those 'where [err] S [err];
(2) those where | F+o Err] (3) -those mhere [err] is [err] (4) " those
of (1) to (3) er u o, Qr ' and [err] as
m l'po%] ofykgi" QT PHP Lfekd kI geggaﬁ:ggﬂ _

[err] or [err] |rec ound naph8ha g in the 6-
- Also preferred_are_compounds of formula IVa and

complexes of formula Vib,

VIa

N Vb
S g

in which R15 is hydrogen; C

1~ 4alkyl or C1 4alkoxy.
In-thejcompounds and complexes of.formulae VIa
and VI, preferably the variables in both halves of the
moleeule are i@entical.'xIIb or xIIe as 2& are preferablf _
in the 4- or 5-position;'In the compounds of formula
VIa preferably R 15 is hydrogen, methyl or methoxy.
Preferred compounds and complexes of formulae
| VI, and VI, are
(1) those where Rs is R8 and R9 is Rg,j
{2) . those where Zd is xIIc or two identical groups

*xIc’_



- position; (5) those of (2) to (4) where [err] is hydrogen. Also‘
afterred are conpounds of formula IV and a conplexes of fornmula VIb,” Fn
h R15 is hydrogen;. [err] alkyl or [err] alkoxy. In the corrpounds and
soffpl exes of fornul.ae Via and [err]-pd®ferably the variables in both hal ves
of the nolecule are identical. [err] or [err] as [err] are preferably in
the 4- or 5¢ppsighaue ¢neidiez commopnds f dws rﬂﬁ&é&é’ai’h@f@&ﬁ@'ﬂ RIS is
hydrogen, nethyl or methoxy. Pref erk & ‘conpounds and conpl exes ofdf or nul ae
[err] and [err]|whgse ()3 A eire Rief snd@®radowad [err] is [err] (2)
~those where [err] is | 4] or t i dentical groups [err]; =~ -23- (3)
~ those where(4ler rfhose )df d(b)r tc.wo(3)dewl1em|z‘grmﬁ&;‘l;erp#eferably

4b,_especially Z4d'

(5) those of (4) where Rg is hydrogen.

‘Also preferred compounds are those of fermuia_VII,

in which _ ;

16 is OH or -NHZ, and

- ' b
1., is OH, NH, or NHW

and copper
: complexes_thereof._Xb
Preferred compounds of formula VII and complexes'
thereof are | |
(1) those Where Rg is.Rg,-eséecially hydrogen;
‘2) t;l}os.e_ where X .. or x-Iie as 2} is in -1-_._he' 4-or -
S-position;
(3) M1 is a group ), especially when R15 is hydrogen,
methyl or methoxy and R9 is Rg

Also preferred are-compounds of_formula-VIII,

LN

o/



where XId and X are defined above; (4) those of (1) to (3) where Z i :
[err] preferably Z4Ab especially Z4d; (5) those of (4) where R is '
G drogEn Al so preferred conpounds are those of formula VII, [err] is OHor
“NH2, and R17 is OH, [err] or [err] and copper conpl exes thereof. - Preferred
conpounds of formula VII. and conpl exes thereof are (1) those where R is
[err], especially hydrogen;. (2) those where Xllb or [err] as Is in the
4- or 5-position; (3) [err] is a group (€) g4especially when R is '
hydrogen, methyl or nmethoxy and [err] is [err]. Also preferred are
compounds of formula VIII, - 24 - in mhrch each [err] |ndependently, IS
OH.or [err] ‘and each M2, independently," -

~ in which each R16, independently, is OH or NHZ and

each Mz, independently, is

in which R18 is hydrogen, chlorine, methyl or methoxy,
and copper complexes thereof.
Preferred compounds of formula VIII and Complexes
thereof are _ |
(1) those where R, is -NH,; '
(2) those where X is X, or X, especially Xd, where Xb
xd and x are defined ‘above. |
The compounds of the invention are preferably in
salt form.- |
' The invention also provides'a process for the
production of complexes'of”formule I, donprieing reacting

" ‘a_compound of formula IX
(8035)—fP' | ™



1%“n which R18 is hydrogen, chlorine, nethyl or nethoxy, and copper

onpl gxes thereof. Preferred conpounds of formula VIl and conpl exes * L
eof are (1) ‘those where R is -NH2; '(2) those where X' is [err] or

" [err], especially Xd, where [err] Xd and - are defi ned above. The
conpounds of the invention are preferably in salt form The invention also
provi des.a process for the productiopsof conplexes of formula I, conprising
reacting a conpound of fornula IX - 25 - inwhich F is a metallizable
residue wth an €quival ent of a nmetal donating compound. Metallization is

~effected in accordance with known methods: Preferably coppering-is éffected -

by oxidative coppéricty Bt 49 aan¢balliaadle neelidmehawu.mg anpH of 4 - 7 in
~the presence of Cu(ll) salts or copper - - '
equlvalent of a metal donatlng compound _
| Metalllzatlon is effected in accordance w1th
| known methods. Preferably coppering is effected_by_
oXidative coppering at 40 to:70°C'and a medium hauin§
c ~a pH of 4 - 7 in the presence of Cu(II) salts or copper
powder with hydrogen peroxide or another conventional
_oxidatlon agent or more preferably by demethylation
coppering preferably in a medium having a pH in_the
drange of from 3 - 9 at temperatures up to the-boilr.
| The_compounds of formula IX, may be prepared in
accordance.with”known methods bﬁ diazotiziné-and,i
coupling the corresponddng.starting'materiais.fThef
disazoazoxy compounds may be ootained,by reductive.
coupling of £two nitro groups. _ _
For example disazoazoxy compounds of formula v
niay be formed £rom the corresponding nitroanilines by
coupling followed by.connectinglthe two monoazo-parts
, witn azoxy bridge by_reducing the nitro_groups_in
‘accordance with known methods, suitably using a mild
- reducing aQ_ent such as glucose and an alkaline medium
f_having.a temperature-of_zo.to-70°C:preferably'4O to.70°c.
Trisazo or fetrakisazo compounds-containing a
bridge member may be made by diazotization.and'coupling

with a compound containing such'a_bridge'member or by



'pomder gith hydrogen per oxi de or anot her conventlonal oxi dation agent or 2
more preferably by denethyl ation coppering preferably in a nedium having a S
pHE-<in the range of from3 - 9 at tenperatures up to the boil. The conpounds

of fornmula I X, may be prepared in accordance with known nmethods by

di azotizing and coupling the corresponding starting materials. The'

di sazoazoxy conpounds nay be obtai ned by reductive coupling of two nitro
groups. For exanpl e di sazoazoxy conpounds &6 fornula V may be forned from

the corresponding nitroanilines. by coupling. followed by connecting the two

' t t bridge ed n e nitro oups i_n accordance
af?ﬁaigoazrn;tﬁ%%icgiﬁ?tﬁﬁéb g éméngﬁé gé&Ban&°Q§8 dsydg ledng gcose

and.an al kal i ng, La tenperature of 20 to 70 Cpreferably 40 to
70 C. - Trisazo or é%ygélsazo conpounds containing a brldge menber may. be

made by di azotizall o afiga£8uBbhBguitithNaPeCQUREBTyCBRLERY ﬁgb§UCh a bri dge'
~menber or by -

coupling on either side of a tetrazo component.

It will be also be appreciated that the polyazo
complexes of the invention may also be made by taking a
metallized starting material and effecting a subsequent

.diazotization and coupling'step. |

' The monoazo or disazo compounds of formula IX
are described in DOS 2,915, 323.

The compounds and complexes are isolated in

accordance with known methods and maylbe'converted .
to water soluble'salts by reacting the_basic_compound
with at least a stoichiometriciamount of a mineral acid
such as hydrochloric acid,'sulphuric acid, nitric acid,f
phosphoric acid or preferably an organic acid such as
formic acid) acetic acid, lactic acid, citric acid,
glycolic acid and methane sulphonic acid..

Further compounds containing free basic groups
may be converted to quaternized compounds by reacting
with corresponding alkylating agents. | |

- The compounds and complexes of the invention,
in acid addition salt form or quaternary ammoniun salt
form, are dyestuffs and are useful for dyeing and '
printing fibres,filaments and textiles comprising or

consisting of cellulose e;g; cotton, or preferably for



ting two azo conpounds mnth a conpound’ yi el ding a bridgi ng menber. .
bslazo conpounds are suitably prepared by coupling on either side of"’ a -
\tetrazo conponent. It will be also be appreciated that the polyazo Y
| exes of the invention nay also be nade by taking a nmetallized starting
material and effecting a subsequen dlazotlzatlon and coupling step. The
nnnoqzo or. di sazo conpounds of forfilila | X are described in DOS 2,915, 323.
The conpounds and conpl exes are isolated in accordance wth known nmet hods
- and may .be .converted Q. e e I eae c conpound
“wi th at &S &N C#&‘-’rjhl o\rlr\g rclg%séér%%r‘rf 3 ié?nmr%%%al Eglg:igdtﬂl? E%%J o |
- hydrochl @fﬁf% ‘blﬁsﬁéﬁlgiééﬁﬁé& 10hEREE, aﬁhdacEBQSER@élQl%ﬁld or
prefera y “an orga acid such as formc acid, acetic acid, lactic acid,
citric agidm @ekaRds. aci d .and net hane sul phonic aci d. Further conpounds
contai ning free basic.groups may be converted to quaternized conpounds by
reacting w t hCotitoms gondineferabdmntdyry deeneke grbavsfipsetbodand conpl exes

~of the- |nvent|on in acid:addition salt formor quaternary annonlunrsalt
Paper may be dyed in the stock and may ke s zed or

.unsized or paper sheet may be dip—dyed.

" The dyeings obtainedoespecially the paper d;eings
have good fastnesses especially lignt -fastness i wet-
fastnesses and the exhaust bath is essentially

' colourless. ' ':i"“,' | |

The dyestufis have good solubility especially in
-cold water and ‘are substantially pH resistantf-The
dyestuffs _ha'x}e' gbdd- 'substanti:\'rity and'build-'up'

' practically Quantitatively. The dyestuffs can be added
to paper stock as a dry powder or granulate and can
o also be used in soft water Without loss of yield.

The dyes may be used to dye fibres containing
wood shavings. Paper dyed with the dyes of the invention-
can be bleached oxidatively or reductively ‘which is
important for the recycling of waste and old paper.

" The compounds and conplexes'may be used in the
.form of dye prépa:ations. Suitable 1iquid;_preferably :
aqueous,-reparations may 5ejmade.in aCCordance with
known methods by dissolving in solvents optionally
with the addition of assistance such methods are

described in French Patent 1,572,030.




form are dyestuffs and are useful for dyelng and printing f|bresf|Ianents(:éfb
and t ekt I es conprising or consisting of cellulose e.g. cotton, or :
_pJeferany for -27- dyeing and printing of paper, or Ieather includi ng
Iom1aff|n|ty veget abl e-tanned | eather, in accordance w th known nethods.
Cotton is preferably dyed by the exhaust met hod. Paper may be dyed in the
stock and nay be sized or unsized or papgr.sheet nay be dip-dyed. The
~ dyeings’ obtalnedespe0|ally t he paper. dyel ngs have good fastnesses
“especially light-fastness; Wt- fastnesses and the exhaust bath i’s ,
essentially colourless. The dyestuffs have good solubility especially in
cold water and are sapséeampbé|yfpal sestabast 1igheddpespaihtibavesgoed
substantivity and build-up practically quantitatively. The dyestuffs can be
added to paper stockl@® paxity @pesler or granul ate and can al so be used in
_soft wat er wi thout loss of yield.
1-100 parts, preferably 1 -10 parts inorganic salt,
1-100 parts organic acid-such as formic, acetic,
lactic and citric acid etc.,
100-800 parts water, _
0-500 parts solvating agent (e.g. glycois'such as
' diethylene glycol, Eriethylene glycol,
hexylene glycol; glycol ethers such as
methyl cellosolve, methylcarbitol,
. butylpolyglycol; urea; formamide and
dimethylformamide),
The dyes-may also be made up into granulates in
accordance with known methods such as that described
in French Patent 1, 581 900. |
A sultable granulate preparation comprises
100 parts dye,
1-100 parts, preferably-i—lo parts inorganic salt,
and
0-800 parts standardizing agent, (preferably non-
-ionic such as dextrin, sugar, grape sugar
 or urea).
The solid preparations may contain up to 10 %
residual moisture.

The following Examples further serve to illustrate



dyes nay be used to dye fibres containing wood shavi ngs. Paper dyed
G\ the dyes of the invention can be bl eached oxidatively or reduct|Ver
i kh is inportant for the recycling of waste and ol d paper. The conpounds
conpl exes may be used in the formof dye preparations. Suitable |iquid,
~ preferably aqueous preparations may be nmade in accordance wi th known
_.methods by dissolving in solvenlszgpllonally wi th the addition of

assi stance such nethods are descri

preferably 1-10 parts inorganic salt, 1-100 parts organic acid such as
formc, mmalxnvdnﬁﬁon;zﬂmithermzampldseaml paf@s8afepdit siedmtar, 0- 500 .
- parts solvatlng agent (e.g. glycols such as diethylene egcoI trlethylene

glycol , mgﬁﬂaauyqﬁ%uxisegﬁﬁ@tﬁdethers such as

ed in French Patent 1,572, 030. - 28 -
An exanple of a suitable liquid preparation is: 100 parts dye, 1-100 parts,.

PN

v‘ .



-met hyl cellosolve, nethylcarbitol, butylpolyglycol; urea; formam de and
di et Byl-f or mam de). The dyes may al so be made up into granulates in
atcordance with known nethods: such as that described in Frehch Patent :
_&/581 900. ‘A suitable granulate preparatlon conpri ses 100 parts dye, 1-100
~parts, preferably 1-10 parts inorganic salt, and 0-800 . parts standardizing
agent, (preferably non- ionic such as dexgpiD; -sugar, grape sugar or urea).
. The solid preparations may contain up to 10 @6re5|dual noi sture. The.

fol |l ow ng Exanples further serve to illustrate - - 29 - the invention. In "
the Exanples all parts are: by wei ght unl ess: othermnse stated :
: Examgle 1

39.1 Parts'of the red dye of formula

NH(CH ) V(C

@ .@_ :“\ JOX 2::)

N NH(CH ) vu(c 5)2

(made as described in ﬁxamp1e 98 of DOS 2,915,323} are
diséolved in 200 pérﬁs waﬁef'and 50 parts acetic aqid_and
'heated tQ:4°FC7 Shbsequently 15 parts CuSQ4- SHZO
U ' ' _dissolved.inl100 parts watef are added and then Zb_parts_
SOdiumlacetate_are.sprinkled in. 250 Parts of 5 %
hydrogen pgrokide solution are slowlf_addéd dropwise.
over 2'hours; Sti:ring is then effected for 8 hcu:Sat 40°C
 after which oxidative coppering is complete. 30 % .
sodium hydroxide is added till the pH is 9 to 10. The
dye precipitates_and is suction filteredzand dried. A

dye of formula
@n-u#—

~in powder form is obtained. The dye,_in the form of

N,if(CH 4)JN(C,H D
<:> .

@
R nn(cn ) ;¥H(C,H

acid addition salt, is well water soluble and dyes paper
in grey-violet shades. The dyeings obtained have good:

wet- and 1ight-fastnes§es. The waste water is_colourleés.



¢ acid and heated to [err] Subsequent |y 15 parts [err] dissolved®'in
parts water are added and then 20 parts sodi um acetate are sprinkl ed

i 250 Parts of 5 % hydr ogen peroxi-de solution are slowy added dropmnse
-over 2 hours. Stirring is then effegted for 8 hours at 400C after which’ :
oxi dative coppering is conplete. 30 % sodi um hydroxide is added till the pH
is 9 to 10. The dye precipitates and is suction filtered and dried. A dye

of formula in powder formis -obtained. The dye, in the formof acid
addi ti oExsaigtle i3 wel | water soluble and dyes paper in grey- vi.aol et shades.

The dyei ngs obt ai ned have'?ood wet- and |ight- fastnesses The maste wat er
is C0|0ur|esszz 2 Parts of the red dye of formula _

: NH(CH ) Qﬁ(c 5)

N xn(cﬁ ) \(c

5)2

prepared in analogy to the orocedure descrioed in
Example 98 of DOS 2,915, 323 is suspended in 400 parts

. water ‘and adjusted-to PH 3.5 to 4 with sodium aceta*e.
The whoie is heated to 30°C and a solution of 10 parts
_CuSO4-.5H20 inr100'parts water are added dropwise in

- 15_mihu£es;' Then'fhe temperatore is raiSed ro 95-98°C
~and stirring is effected for 28 hours after which the
demethylation coppering is complete. In order to fully :
precioitate the dye 50 parts by vol 30 % sodium |
hydroxide are added at-20°c, the dye is suction filtered

and then dried ahd,corréspOnds to the formula

/cu\o

H,NO &—{'I'}-N -)Pq<:j§__d-u

The dye,in the_form.of the acid addition salt:dyes paper

(Q
NH(CR,) ,NH(C,H ),

N

*N ' ‘
T NH(CH,) N(C,H,),

in grey-blue_shades; the dyeihgs_have.good-wet¥ and

Iight-fastnesses.



- 31 - Exanple 2 22.2 Parts of the red dye of fornula prepared in'analogy'<3££)
to t h& procedure described in Exanple 98 of DOS 2,915,323 is suspended in \.
.;Epo_pafts wat er and adjusted to pH 3.5 to 4 with sodium acetate. The. whol e

- I's heated to 50C and a solution of 10 parts CUSO4 5H20 in 100 parts water
are added dropwise in 15 mnutes: Then the tenperature is raised to [err]
and stirring iis effected for 28 hours er which the denethyl ation
coppering is conplete. I'n order to full3/precipitate the dye 50 parts by
vol. 30 % sodi um hydroxi de are added at [err], the dye is suction filtered
and then dried and corresponds to the fornula The dye,in the formof the
acid addition sal tdyes gapksgynwitRytheuprebedase blicEdyrplgs hadadgood

wet - and |ight-fastnesses. -32- In analogy with the procedure of

Exanpl es 1 and22fanthéerdggestiifssgyvenninnTahbee1lceanbbeppeppardd.

They correspoﬁd to the formula

A-NeN-B-N4N @@ 2
. IT
- in which the.symbols ZiI have the following

significances;the group
. l : . - ) . : @ .
< B o (CH,) NH(R),
NH(CHZ)nN(R)Z

is Z:1 (1) to ZII (6) whereby when: -

Zpp (1) n=3 and R = cn3'
2;0 (2> n=3 apd R = C,H
Z;p (3) n=2 and R =CHy
Z,.p (4) n=2 and R=C,Hg
2,0 (5  n=2 and R =CH(CHy,
Z;y (6] n=3 and R = CH,CH,OH;
the gréup - <> : -
~HN &)a (CH,) jN(cHy) ;012
o
NH (CH,) gwng 11
is'z. (7) and |

I



Th rrespond to the fornmula in which the synbdls [err] have t he
fo ﬁp}nng signi ficances;the group is Z (1) to  Z (6) whereby mhéh

M~

[ ey (1) n 3 and- R=TJ[err] [err] (2) "~ n 3 and" R
C2H5 [err] (3) n 2. and -R=T[err] [err] (4) - n =2 and-
R CQH z (5) n=2 and R=CH(CH3)2 zZIIl (61 n 3 and
R =TJerr]; the group is [err] (7) an 3 _- 33 (CH2) is [err] (8). '

Cowponent B.is shown in unnetallized Torm In the last colum | the dye _

-shade on paper is given whereby a = grey; b = grey-blue; ¢ = brown-grey; d

= blue; e = green-blue; f . steel blue; g reddi sh-bl ue; h = bordeaux; i. =
V|0Iet blue; j = grey-violet;. :_V|@Jeth. = red- '

_NH Z\v\rm- (CHy ) 5—X O 3
® |
pa/(crrz) +80)

is 2.y (8},

Component B is shown in unmetallized form. In the last

column I the_dye shade_on'pape:'is.given whereby a = grey;

b = grey-blue; c = brown-grey{.d =-biue; e = gréen-blue:
£ = steel-blue; g = reddish-blue; h = bordeaux;:
- )

violet-blue; j = grey-violet; k = yiolet;'1 = red- _t o/
brown and m = green. (This applies for all following o

Tables) .



br own ﬁnggn1 green. (This applies for al
. Ex. A - B

foll ow ng Tabl es). - 34 - '
. z _ posi tion of \ V/

Tabl e B .
ARoNo. . . : (unnetal lized) - I3 -
ferr] [ a4 ~ do ~ do. 42
[err] - 7 asb do. - do. - _
[err] ) a6 - 390; do.
ferr] 6 a’7 do. do. . '
[err] 6 a- . do. " do.
[err] 7 a 98.l‘able 1" do. do.
[err] 8 _ e 10 do. - L :
[err] Ex. 6 A aBll Z.y position of0." I
[err] No. 7 (unmataﬁ.gized) .a0. - ZII do. )
[err] ' ~T e (G e oo oo™
[err] 6 ‘ChB j Hy do . [err]
err ' 6 do. {
: Eio. ! 3 e . d ;11(1) 7 s
4 do. do. 2;,(2) 7 ‘a
5 do. do. 2;,(2) 6 a
6 do. _do: ZII(?) 6 a
8 do. do. 2.0(4) 7 a
9 do. fo. ;11(2) 8 e
Ny 10 do. —@— 2,4(5) 6 a
1 O- do. Zyg (1) 7 2
12 do. do. 2,4(2) 7 - a
13 do.’ do.ocn Z,,(1) 6 i
' ' 3
14 do. —@- | z2,,(2) 6 o d
15 do. do. 2, (1) 5 4
16 do. do. 6 d
OCH3 _
_ oz:mz _ _ .
17 do. _ ZII(Z) 6 -
18 azxozs—©— " do. 2, (1) 6 b
19 O do. 2., 6 a
20 do. | | 2,,(6) 7 2
21 do. do. 2,.(2) 5 a
22 do. do. zii(S) 6 a
 pam, _
23 @- '{ 2,.(2) 6 b
NHCOCH3 : '



_ do. , [err] 6 bb

err] - do. . [err] 6 b

o - do. = o [err] . 6 : : a
do. ' - - Jerr] ' ' a

do. ' do. ) Z11(2) . T a

do. ..~ do. <35 [err] - 6 .- a

: [err] - Jerr] ' 6 b

NHCOCHA3— - 35 - Exanple 24 37 1 Parts of the red dye of fornula 3

prepared in analogy with the procedure described in DOS 2,915, 323 are .
suspended i n SBH0pes t54 Wat er -and di ssolved with the addltlon of 50 parts
‘glacial acetiT acrd. The whole is heated to 90C and 40 parts sodi um acetate
are added thereto. Pubseparces|yf the eegpeyecomplEexmud.af or ned enpl oyi ng 15
parts [err] in 15 O parts water -in analogy with the procedure descrlbed I n
Exanmpl e 2. Zﬁt&e; q¥g(@{ gcmp\tat es out in filterable g
: /=N

(C,H5) W0 (o) it

prepared in analogy wlth the nrocednre descri ed in :
DOS 2, 915 323 are suspended in 500 parts water and
dissolved with the addition of 50 parts glacial acetic
acid. The whole-is heated ro 909¢ and 40 parts sodium’
dcetate are added thereto. Subseqﬁently; theleopper
complex is formed employing 15 parts CuSO#--SHZO in

15d parts water in analogy with the proCedure described
in Example 2. The dye Drecipi+ates out in £ilterakle
'form, is filtered and dried. The dye powoer obtained

corresponds to formula

(c RS) L(CHZ) HV

Sg;z xue—lll's-x = si

'(c 1) ud(Cdz) Al

and in the form of the acid addition salt dyes paper'
in clear reddish—blue shades.:The dyes have notable
light— and wet-fastnesses. ' |

In analogy_yith the procedure described in

Example 24 further eopper_complexes given in Table 2




and in the formof the acid addition salt dyes paper in clear reddish-blue
dhades. ' The dyes have notable |ight- and wet-fastnesses. In analogy wth
the procedure described in Exanple 24 further copper conplexes given in

form 55 filtered and dried. The dye powder obtai ned corresponds to fornuléz;;;

Table 2 - 36 - can be prepared. The dyes correspond to the formula in
whi ch Z has the sane. significances as g|%§n above. - Table. 2 [err]. The
Zo group. - 38 -

ast eri sk denotes t he C—aton1bound to the

can'be'pteéared. The dyes correspond to the formula

. . Cu
| o 1 \U
- [} 0
. 4 '
e S

T 9

in which ZII has the same significances as given above."



LELE\-/{Z)

Ex |

49 The dye of formula.

(A)

I s -dgmet-hyl at ed and coppered in anal ogy

with the procedure described i'n Exanple 2. The dye of fornula obtained * .

- dyes,

in acid addition salt form papef
~obtai ned have notable |ight- and wet-fastnesses.

Zl ear bl

ue shades.

The dyes’

The dye of formula (A) can

be obtained as folloms ) 2 r of B _ .
2, 4-bi 3(1:3\ N, N- di et r’optr?’osﬁ' g’?ftﬁz - 6-ghl oro_—#-tri azighe are s’t‘i rred in
200 part§ ‘watgr_witlh uff iici ent*twydrochl ori A aci d o give a clear slolution
having a pHoff 6 to 7.- 314.9 Parts S : '
~1- ami no-B- hydroxyn «ha! dne- 3, B- di sul f oni ccmgi d (H acF added. The
suspension isfheated’to [grr]. During fthis tite. 15¢pa um acetate are .
added porti ony se. ﬁﬁter 3 hours a sojution.is obtai 39 - lin which
~according to tthe t (ﬁ yer chrpmat ogr aphy further Fkaqid S detect?ble
Stirring is efff ect edIat on1tenperatu¢e mheréby the reactidon product
28 2:7(2) 3 H. - de. KN
29 ZII(I) 3 . CHg O g
_ s0®
30 zu.(z) 3 do. do. .~
31 zn(lo) 3 do. do. g
32 Z,p (D) 3 OCH,, do. b
33 Z,4€2) 3 do. do. b
34 Z,.(2) 3 H do. 1
- 35 2D 3 H do. 1
36 ZII(I) 4 0633 do. n
37 ZII(Z) 4 do. do. o
38 ZiI(Z) 3 ~ do. m e
| - | 5097 7 o
_ 3
39 do. 3 CH, -y de. k
40 2,1 3 do. QO b
S . &)
41 zn(z) 3 do. do.s°3 b
42 do. 3 OCH,, © \do. e
43 2., (1) 3 CH, * . c
0,9
45 '~ do.. 4 ~NHCOCH, do. d
46 Z;.(8) 3 H _ do. c
47 2:1€2) 3 H 3y ©© =~ 4
' . ' 3 ‘\EHCO‘@
48 do. 3 CH, do. a

The asteriskdemtes the C-aton beund to the.azo group.



crysta¢llses out. - The product is suction filtered and drled b) 47.3
Parts [2' 4' -bi s(3"-N, N-di et hyl ani nopr opy! - '

ami no) - s triazine-6'-yl- am no] - 2-net hoxy-aniline are aC|d|f|ed with

hydrochl oric acid in 250 parts water at O to [err] and are reacted with 25
parts of a 4N sodiumnitrite solution.:This diazo solution is dropped into
a soda al kal i ne-solution containing_8Qgparts of the product obtained under
‘a) such that the pH is maintained at to 8.5. A blue dye solution is
obtained which is stirred for a further 2 hours. Subsequently, the dye of .
formula(A) i's precipitated with 400 parts 30 % sodi um hydroxide, filtered
and dried. Ex@aydmsalbliand 51 Using 3'- respectively 4'-am nobenzoyl -H acid
i nstead of H-acid and proceeding as described in Exanple 49, the. '
correspondi ng copperTheondytee el fomnwla alxked which, in acid addition salt
form dye paper in blue shades with good fastnesses, especialby l'ight-

f ast ness. Exanple 52. Lblng t-he di azo conponent of forn&h&3H6NH(c2H

5) 2

(C,H) ,NC,H NH | |
- (&)
-—<::;—--N
;9;3?—“ NHCHgNH (€ Hg) 5 |

'(Cz 5 ZNC H gNH 503

is demethylatéd and_coppercd in énalogy with the -

- procedure described in Example 2. The dye of formula

@
c 3H NH(CZHS)Z

(CoHg) ,NC,H NH : Cu-—-o N - |
C.H NC N
( H Sdo

obtained dyes, in aciad additiOﬁ salt form, paper in

clear blue shades, The dyes obtained have notable light- .

aﬁd wet~-fastnesses.
| _The dye of formula (A) can'be obtained as follows:

a) .37 1 Parts of 2 4—bis(3'-N N-diethylamiﬂopropylamino)-
6-chloro-s~triazine are stirred in 200 parts water
with sufficient hydrochloric ac1d to give a clear
solution_hairing a pHOof 6 to 7.  31.9 Parts
Ieamino-8-hycroxYnépttH§iéne-3,S-Gisulfonic acid
(H-acid) are added. The suspension is heated to 80°C.
During this time. 15 parts sodium'acctate are added

portionwise. After 3 hocrs a sclution'is obtained



- - instead of that of Exanple 49 .and proceedi ng as described in Exa

2 he dye of formula irs obtai ned which,
p r/ in green-blue shades.
| i ght - f ast néss.

ex | ent

of [err]
ferr]

|
e 54

[err] 0 4, do. e

no further H-acid is de*ectable. Stirring is effectsd
‘at room temperature-whereby the reaction product .

crystallises out. The product is suction filtered

”and dried.

' b)

47.3 Parts 4-[2',4 -bis(3“—V N-dlethylamlnopropyl-
amino)-s-triaz;neeﬁ'fyl-amlno] 2-methexy-anillne
are acidified with hydrochloric acid in 250 parts
Water-at_b'to_5°c and are reactedrwiﬁh 25:parts

of ‘a 4N deium nitrite solution. This diazo
solution is dropped into a soda alkaline solut1on
contaxning 80 parts of the product obtained under

a) suqh that the pH is maintained_at 8 to 8.5.

‘A blue “dye eolution is obtained which is stirred

for a further 2 hours. Subsequently, the dve of
formula(A)ls prec1pitated w1th 400 parts 30 % scdle

hydroxide, flltered and dried.

Bxaﬂgles 50 and 51_

Using 3'- respectively 4-am1nobenzoyl—H-acid

instead of H-acid and proceeding as described in

Example 49, the corresponding copper complexes are

obtained which; in.acid addition salt férm, dye paper

in blue shades with good fasthesses,eSPecially light-

fastness.

_ Example 52

Using the diazo-comrohent of formula

In acid addition salt form dyes
‘The paper dyelngs have good wet - f ast nesses ‘and

In anal ogy to the procedure of - Exanple 52 further .

~copper conpl exes given in Table 3 nay be prepared. The dyes correspond to

the formul-a and dye paper in the shade38s-gi ven -under |. The dyes  -41-

- show good wet- and |ight-fastnesses. Table 3 Ex. J[err] d . position

itNowhich accordlng to [cher ki3 legrer] chrdra graphy4'

B o

o/



55 do, | 1 4 3 do. e 56 [err] 1 4; ~
3 8o e 57 [err] 1 | 3; 3  OCH3 d 58 do. (M4

: 14 3; 4 ~ do. 59 Z (2) 1 .3 3 do. d 60
do. ' 1 4; 3 [err] . e 61 do. S 4; 3"
N ' d 62 ~do. 0 . 4- - Jerr] - e 63 [err]

-0 3; . do. - e 64 Jerr] 0 -3 - - do.

e 65 [err] 0 3 - H_-40- d66 [err] 0 3;
- lerr] e 67 [err] 0 4, - [err] Exanple 68 7.7
Parts of .the. violet dye of “fornul a 4 prepared in analogy with the = -

procedure descrlbed i n Exa le 55 of DOS 2,915,323 are stirred in 150 parts

wat er and adj ué¥g¥ist NPEH¢NY th gl acial acetic acid. Then denethylation -
coppering is carried out in C)

rdance - OCH
B 2 \,-\,@
(CHg) pNC3HN ©/

- instead of that ef Example 49 and proqeeding as described

- in Example 2, the dye of formula

"

(C,Hg) NC,H.NH |
(c, 5’ chsﬂsNE b 24

is obtained which, in acid addition salt form,dyes

paper in green-blﬁe shades. The paper dyeings have.good
wet-fastnesses and excellent light-fastness.

In analogy_to_the.procedure of Example 52 further
copper compiexes givee in Téble:3'may.be'prepared. The

dyes correspond +to the formula

and dye paper in'the shade as given uﬁder I. Tﬁe dyes



wi tth the procedure of Exanple 2. The dye of fornula is obtained which, in
t ci.d addition salt form dyes paper in reddi sh-blue shades with goo o
- fas sses, especial ly wet-,- al cohol - and I'i ght - fastness: In analogy to'the \

prio€equr e of Exanpl e 68 further dyes given in Table 4-of general formula ..
ca e prepared. - - 43 - Tabl e 4-p@g3i i on of Ex. [err] .- [err]
No. o ' ' [err] ' [err] 69 [err]
4 - -NH-- d'70 - [err] ' 4 = do.
d 71 - [err] 5 . do. b 72 - . [err]
5 - gdhow good wet- lanBS llght-fas[tﬂfefs]ses. : 4 . - NHCOXH- .
i 74 [err] 4 - - do. : .1 75 - lerr]
|4 R 'dO | . , | 76Table 2 [err] .. 5 . S dO
Ex.| 7. - '_poSition_of R, L
oo Prz | ¢ Zos s | I
5312;,(2) | 0 4y - CHy e
55 |do. | 1. 4; 3* jdo. e
56 | 2.0(2) | 1  4; 3'  ldo. e
57 ZII(1) | Tk 3; 3! OCH, 4
58 { do. 1 3; 4' | do. - £ o
59 \ZII(Z)- L - 3; 3 -dof -.d_
60 | do. 1 | 4; 3° CHy e
61 | do. 1 4; 3 |H a
62 do_'. 0 4; -~ OCH3 e
63 | 2 I(1) o 3; = ‘do. e
64 z;p(2) | O 3; - | do,] e
4
65 _211(1) o 3; - g- . d
| 66 ZII(7) 0 | 3; - CHy e
67 | 2,7(8) 0 - 4 - OCH3' e

_ Example 68

7.7 Parts of the violet.GYe of formula

5 N(caz) N -
>—~q

o \
(C Hs) \'H(CHZ) H‘I /



77 . [err] 4 - do . [err] 78 [err] {ng)
79 % tlerr] - 5 | do. i Exanple 80 150

Parts 2, 4-bi s- (3' - N, N-di et hyl ami nopropyl ami no)- 6-chloro-s-triazine are .-
.suspended in 500 parts.water and adjusted to pH 6 - 7 with hydrochloric
acid. 96 parts 2-am no-5- hydroexynapht hal ene-7-sul foni c acid are added to

. the solution and the suspension is heated to 88 to 90C. The pHis held at 2
- 2.2 by the addition of 60 parts crystakline sodlun1acetate After 3 hours
the . - 44 - condensation is conplete. The coupling 'solution is cooled to:
room-tenperature. 48.8 Parts 4,4'-dianino-3,3"-di methoxy-1,1'-di- phenyl

are stirred in 300 parts water, 200 parts ice and 120 parts 30 %

hydr ochl ori-c acid. Then a concentrated aqueous sol ution of 30 parts sodi um
n|tr|te are adﬁmaba&e¢w¢5eammﬁogylwttngthe ptdeeledef desérhbad. 1A cl ear

Example 55 of PCS 2,515,323 are stirred in 150 parts
water and adjusted to pH 4 with glacizl acetic acid.
Then demethylation coppering is carried out in accecrdance

with the procedure of Example 2. The dye of formula

o .
[ (c,n NG N — \?_ -
- : } . . _
Q== 50U
@ ) >-h' - /J\\/)\szf" e
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is Obtaihed.which,-iﬁ the acid addition salt form, dyes
paper in reddish-blue shades wifh good'fastnesses,
especiélly wet;, alcohol- and light-fastness.

In analogy to the gfocedure of Example'és fﬁrther'
dyes givgn in fable 4'of generai'formula' |
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can be prepared.



NOW tetrazo solution is obtained. The coupling solution is set with 200
art§ ice and coupled with the above tetrazo solution at pH 8. After 4 t® 6 ,
g@b$ coupling is conplete. The pHis adjusted to 6 - 7 with 40 parts
"facj/al acetic acid and then a solution of 110 parts [err], 300 parts water
250 parts 25 % ammoni a are added and the tenperature is raised to 95 to
[err]. "After 5 hours coppering is conplete. After cooling to room ' :
tenperature-the whole is made al kal ined4dith 270 parts 30 %sodi um hydroxi de
and then filtered. The dye of fornmula 22 - -45- is obtained which,in acid :
addi tion salt formdyes paper. in navy-blue shades. The wet- and .= =
| i ght -fastnesses are notable. In ang t,0 the procedure of Exanple 80
further dyes given in Table 5 of.geéggq rmul a can be prepared. :

© 2 {.position of 2 _
Ex. ' _ . . : .
" No. o ]-:I - .ZII . “o R t
6.9 : | . . . - - . :
. _2:1(;) & NH d
70 L 244D 4 do. d
© 72 E 211(2) ',_5 do. . b
73 Z4(D) 4 ~NHCONH~ i
74 250 L4 do. i
7§ ZII(A) | 4 dq. .l' _
76 211(2) _ .5 do. h] o
R z,. (8 4 do. i
~-NH NE-|
9 g _?11(2) ' 5 )  do. | 3
Exampie 80

150 Parts 2,4-bi§¥}3';N,N-diethylaminopropylamino)-
'6-chloro?s—triazine-are sﬁsﬁeﬁdéd in 500 pérts water And
adjusted to pH 6 - 7 Qith'hydrochlotic acid. 96 parts
2-amino-s-ﬁydrbxynaphthalené-7-sulf9ni§ acid are added
to the solution and the suspension is heated to 88 to
90°C. The pH is held at 2 - 2.2 by the'addition of 60

parts crystalline sodiun acetate. After 3 hours the



Tabl e 46 CH

- 47 - Table 5 (continued) Exanple 98

44,3 Parlt's 3-[2",4"-bis(3"-N N-diethyl am nopropyl - am no)-s-triazine-6
“-ylL-aminolaniline are dissolved in SOO parts water with the addition of 50,

parts 30 %

hydrochloric acid and diazotized at .0 to [err] with 27 parts 4N

sodiumnitrite solution. After 1 hour the excess nitrite is destroyed with

am dosul phonic.acid. 13.7 Parts 2!anino#l-nethoxy-4-nethylbenzol :
After 3 to 4 hours coupling

.and the pH fixed at- 4. by addi ng sodi um acet at e.
i s conplete. The reaction mixture is = 4% 78 -

are added..

condensation is complete. The coupling solution is

cooled to room temperature.

48.8 Parts 4,4'-diamino-3,3'~dimethoxy-1,1'-di-

phenyl are stirred in 300 parts water, 200 parts'ice-and

120 parts 30 % hydrochloric acid. Then a concentrated

aqueous solution of 30 parts-sodium nitrite are added

dropwise and stirring is effected for 1 hour. A clear

yellow tetrazo " solution is obtained. The coupling

solution is set with 200 parts ice and coupled with the

above'tétrazo solution at pH 8. After 4 to 6 hours

coupling is complete. The pH is adjusted to 6 - 7 with

40 parts glacial acetic acid and then a solution of.

110 parts CuSO4F5H20, 300 parts water and'250 parts 25 %

ammonia are added and the temperature is raised to 95 to

97°¢} After 5 hourslcoppering is complete. After cooling

to room temperature £he'whole is made'alkéiine with 270

parts 30 % sodium hydroxide and then filtered. The dye

of formula
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ag] usted to aC|d|c wi th hydrochloric acid and then 25 parts AN sodi um

i solution are added at roomtenperature. This diazo squtlon IS‘ ¢
o-a 'sol ution containing 23 parts : ' g
napht hyl am no- 5, 5' - di hydroxy- 7,7" - d|sulphon|c acid in such a way
the pHremains at 7.5 - 8. The. que dye suspension is stirred for 3

hours and then coupling.is conplete The precipitated dye which-is filtered
and dried corresponds to the formul a~24Phe dye, in the acid addition salt.
form dyes paper in navy-blue shades with good fastnesses. Exanples 99 -

113 1 n anal ogy to the procedure of Exanple 98 further unnetallized

t et raki sazo dyes can be. prepared e y instead_of the dj azo conponent
“having the gruPierie ‘b@%’m’ang@ q a?gzsleanﬁsﬂrémf%jv%gﬁ AR
position or. one [ ey_a ye
* paper in navfab"%eovys d%a%ﬁ" ‘ﬁ]fl 167F a g‘ fFﬁengfesa‘ts f‘%ﬁ'epowder of
Exanple 98 arg, %fé(ﬂjl n 200 parts water: and dlssolved with the addltlon
- of 4 parts gIaC|a acetic acid. Subsequently,

In analogy to the procedure of Example 80 furtner

dyes given in Table 5 of general formula'
th/n= m\r - N éuN.\-sz

can'be'prepared.'_



denet hyg ati on and coppering is cérri ed out according.to - 49 - the
precess .of . Exanpl e %llhg preci pitated dyeggs-filtered and dried at [err] - @

i v°vacuo. The dye.c nding to formula is obtained in formof a powder

whi ch inz@gn adid q_dd#tion'_tq' salt florm dyes paper i grey-blue shades with
good |ighi- and wiK-fueprriddeed) ExgnpKes(umgeallized) RKA0egy1 fieeEXanpl £
114 further——Tu —CTonptexes—are—ohtatrnet—by—erptoyHre—-ast ead—of—the—diazo
conponent havi ngﬁj e group P& 4] ir] pofHtion 3, a dijazo E8aponent With
[err] in gosit]ion ' the grg to [err]{in ion3-or”4;.
TZ-ESS' al( I3 dKIe_Mngefh n o -l ue 'Slr?ﬁﬁﬂ ) lrzrpl gﬂle 23 P _ of]4, [_2I 8
, 4" -bis(3"-N, i et hyl am no- propy Po) -.s- ng-6' -y no] aniline
~are.di ssolved |in 500 parts water and fogh-par t ?30" %lhydro- chlorictacid and
att 0 to 5C di gzotized with 47 partq - ‘ _
82 - do. O : do. 3
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sodiumnitrite solution. After 1 hour the'excesé nitriteis

d‘gﬁ? osed wi th am do sul phonic acid. 25.8 Parts : 3 J
0- 1- net hoxy- 4- net hyl benzol are added thereto and the whole is. )
st¥rred; the pHis kept at - 50.- 3.5 by the addition of-approxi mately

100 parts sodi um acet ate.’ Coupling is conplete after a short time. Stirring
is effected for 2 hours. Subsequently, B9 parts 30 % hydrochloric acid are
added and a further 45 parts of 4N sodiumnitrite solution are added - '
dropwi se at 15 to [err]. After di'azotization is ended-the pH is brought
down to 6.5. 45 Parts- 2-ami no- 8- hydroxy- naphthal ene-6-sul fonic acid are
‘then added anrthutiBes pldohsin@dséd to 8 - 9 with 30 % sodi um hydr oxi de

sol uti on whereby couplTng takes place. A di sazoam no conpound of fornul a

(a) is obtained.  As. soon as coupling is conplete 150 parts sodi um chl-ori de -

~are added whereby the dyestuff cowpletely_precipitxtes IS sucfion
fil te_red,‘f;and then skicunaskd1ni26d0 el {GnedAriz e pRK](Eapediis280) %1 -
OH B " |
9% . - - = KR l‘
. | | Sl . _
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Examp}e 98

'44 3 Parts.3-121,4'—bis(3"-N V-diethyleminbprooyl-

~ amino) - s—triazine-s'-yl-amino]aniline are dissolved in

500 parts water_with the addition of 50 parts 30 %.

hydrochloric acid and diazotized at 0 to 5°C with 27

parts 4Ndsodium'nitrite sblutien. After 1 hour the excess
: nitrite is destroyed with amidosulphonic acid. 13.7

Parts 2-amino-1-methoxy-4-methylbenzol are added and

the pH fixed at 4 by adding sodium acetate. After;S to

4 hours coupling is complete. The reaction mixture is

0, .



hydnmﬂ‘cwlc aci.d are added and 45 parts of a 4 N sodiumnitrite solution

i seaddeq dropwi se. The excess nitrite is deconposed with ani do

sWphoni cacid. Then 21 parts of 1, 3-dianm nobenzene (dissolved in water and
hydro- chloric acid) are poured in and the pHis adjusted at pH 3,5-4 with
sodi um acet ate. Coupling takes place - 51 - and the dye precipitates

out. After the reaction is conplete the dye is filtered. The dye of - formul a.
which is obtained in a formof a wet pressd&8e is dried. The dye, in the
formof an acid addition salt, dyes paper in neutral black tones: The

dyei ngs dyed on_si zed _and un5|zed paper show perfect wet-fastnesses and the
“waste water is2@3rBEPfese. agkadf| wital hydrpghlerde Fﬁédcémsioﬁn@'( 35 of

Exanpl e 130 de 200 t t d t th -
Carebotved i o Batharel Shnstnanaeitasst ugg,gongagggg; LSRR The wihol o

%ﬁehggfggt;?ng eﬁgeégéﬁLe?nghiﬁ a&%%gegoih ghslgenﬁﬁggt%%PaT%%IUJE&US_-"

containlng 23 parts 2,2'-dinaphthylamino-:,s'-dlhydroxy—
7,7'-disulphonic acid in such a way that the pH remaihs
at 7.5 - 8. The blue dYe.suspénsion is stirred for-3
hours and then coupling isjcdmﬁlete; Thelprecipiﬁsted
dye which is filtered and,dried;éortesponds.to the

.fornula

*

(Czhs) N(CH,) 3h\\_,,

o | | . j£;>>‘*ﬂi .
. ’ . \I .
' H ).%n(CHz) "N \CO)/ .

b

: rhe dye, in the acid addition salt form, cyes paper in

navy-blue shades with good fastnesses.

Examples_99 - 113

'. -In_analpgy to the procedure of Example 98 ‘further
unmstallized tetrakisazo dyes can be prepared employing
,insteaa of_the.diazo component having the groﬁp in(Z)
in pqsition 3 a diazo component with ZII(Z)_in position
4 or one with the group Zi1(1), ZII(3) to 2;4(8) in
position 3 or 4, They all dye paper in navy-blue shades.
Example 114 | |

10 Parts of the dyestuff powder of Example 98 are
'stirred in 200 parts water and dissolved with the -
addition of 4 parts glac1a1 acetic acid. Subsequently,

demethylation and coppering is carried out accerding to



d in 250 parts water and 15 parts 30 @6hydroch|or|c acid.” Then 18'

sur/ After diazotization:-is conpleted 2 parts 1, 3-di am nobenzene are added
and the pHis adjusted to 3.5 to 4 with sodlun1acetate and the whole is.
“allowed to couple for 3 hours.. 100 Pak®s=-sodi um chl ori de and then 15 parts
- 30 % sodi um hydroxi de solution are added to precipitate the dye.- - 52 -

- After filtration the dye of fornula is obtained as a wet presscake; the
~dyestuff is dried. The dyestuff, in the formof an acid.addition salt,
dyes paper |#ngr@6MQ§$SMQ§ﬂE¥ﬁﬂnﬂ§;25Hﬁh%y@¢ﬁgéph§®be@o@ﬁeltht- and

wet - fastnesses and the waste water is essentially colourless. Exanple 132
6,8 Parts 4, Ill$%£%QM§R§:§£kﬁ4m§%d%§‘%zE%éﬁ?%W% aFle 03¥€ol ved in 100 parts
water with 12 arts ry r o- chhgrlc fCId and cooled to [err] 12 Parts 4N-
“sodi um . corresponding to ormu : - - o o

-
_(czns)gn(cu ) Hv

2 .
O

o> Sl @
;c 59 WH(CH,) B =

is obtained in form of a powder which in an acid addition
to saltdfofm, dyes paper in grey-blne shades with_gooa
light- and wet-fastnesses.

Examples 115 = 129

In analogy.to.Exémplé 114 furtheffcpppér
.complexgs &re'obtained by employing instead of the
diazo compoheht_hAVing the group Z;1(2) in posiz§0n 3,
a diazo component with ZII(Z)lin'posigion 4 gr_with_'
the group Z (1), in(3)'t9 Z;7(8) in position 3 or 4;
| Thése'ali'dYé.paper'in grey-blue shades. -

- Example 130

83 Parts of 4*[?;;4'-bis(3?-N,N4die£hylamino—.
proleamino)—s-triazine-G'-yl?amincl éniline*aré
di#solved.ih 500 parts water aha 100'parts.36 % hydro-
chloric acid and at 0 to 5°C diazotized with 47 parts
of a 4N sodium nitrite solution. After 1 hour the excess
nitrite is'dgbbﬁposed wiﬁh'amido sulphonic acid.

25.8 Parts 2-amiho-ﬁ?héthoxyf44me£hyiben261'aré.added

thereto and the whole is stirred; the pH is kept at




n|tr|t§sol ution are added dropW| se thereto.

dropwi se to a soda-al kal i ne sol ution containing 28 parts 2- [2' -bis -

(Q%-N, N-di -

et hyl am no- propyl am no) -s-tri azi ne-6-yl -am no] - hydroxy-

‘napht hal ene- 7-sul foni c acid whereby the pHis held at' 8 - 8. 5'by t he
addi tion of soda solution. A blue suspension is obtained which'is stirred:

for severa

hours. Subsequently, 50 ts 30 @6sod|un1hydrOX|de sol ution

are added and the dyest uff preC|p|tates is filtered and dried. The

acid addition salt form paper in navy-blue shades. The dyes have good

denet hyl atlon in acéé?%‘ance V\nﬂﬂol’?he proé:e%rnga%é& %égpéét Qg&‘f"gga{he |

correspondi NG GRRRYN LTI ing AN Hdighe Wi £hbel N a&t&&r@déixhéon sal t-

form dyes paper in blue shades with good fastnesses.

f ast nesses.

Stirring is effected for 2 hours. Subsequently, 50 parts

30 %.hydrochloric acid are added.and a further 45 parts .

of 4N sodium nitrite solution are added dropwise at

15 to 20°C.. After diazotization is ended the pPH is

brought down to 6.5. 45 Parts 2-amino-8-hydroxy-
naphthalene- -sulfonic acid are then added and the pH
is raised to 8 - 9 with 30 % sodium hydroxide solution
whereby coupliag_takes place. A disazoamino compound of

formula (a)

) 5’2 C3HNH |
e
(C,Hg) ,NHC H KB

is obtained. As soon as coupling is complete 150 parts
sodium chloride are added whereby the dyestuff
completely precipitates. It is suction filtered and

then stirred in 2000 parts water. Then 100 parts 30 %

.hYdrochloric acid are added and 45 parts of_a 4 N sodium

nitrite solution is_added'dropwise. The excess nitrite

- is decoﬁposed'with'amido'sulphonicacid ‘Then 21 parts

of 1,3-diaminobenzene (dissclved in water and hydro-

'chloric acid) are poured in and the pH is adjusted at

pPH 3 5-4 with sodium acetate. Coupling takes place

The tetrazo solutlon i s added

dyestuff of formula - 53 - which is obtained in powder form dyes, |nithé



I'e 134 17 Parts 2-am no- 1- net hoxy-5-nitrobenzene aré suspended in 300

q&p wat er and 25 parts hydrochloric acid are added thereto. Subsequémﬂy/
i\ cooled to 0 C and 27 parts 4N sodiumnitrite solution are added
dropwi se, Stirring is effected.for 3 hours and the yellow solution is
filtered clear. This diazo solution is added dropwi se to a sol ution
containing 56 parts 2-[2" ,4'-bis(3"-N, N-di et hyl am nopropyl am no) -s-tri -
azine-6 -yl -am noj - S—hydroxynaphthalen§17 sul fonic acid - 54 - with the
pH being held at 3 - 3,5 by the .portionw se addition of sodi um acet at e.
After 3 hours the diazo solution is no | onger. det ectabl e.” 20 vol . %)sodlum
chloride are added to the orange-red dyestuff solution and the pHis

adj usted t0 @nalknd tdyes Plidin el daueol st top. cHberpageiBht aked dye is
filtered. The wet paste obtained is stirred in 600 parts water. The whol.e

. is heated tOc@&gnatétdnerﬁje:asuhimﬁéxbdc)ﬁhé cy8 mrtbohmdaachlorlc aci d

upon whi ch everyt hi ng

H_NH

(CyHg) HNCHg

®

_which is obtaxned in-a form of a wet presscake is
drled The dye, in the form of an- acid additlon salt,

dyes paper in neutral black tones. The dyeings dyed

on sized and unsized paper shoﬁ perfect wet-fastnesses . v

and the waste water is colourless.

Example 131

17 Parts of the compound (a) of Exarple 130 are
suspended in 200 parts water'and reacted with CuSO4 SHZO
.(dissolved in 50 parts water and 15 parts 25 % agueous
~ammonia). The whole is . heated to 95 to 97°C and is

stirred at this temperature for 7 hours. The so-obtalﬁed
copper complex is filtered hot and a wet presscake is

obtained which is stirred in 250 parts water and 15 parts
30 % hydrochloric acid. Then 18 parts 1 N sodium nitrite

solution are added drprise over a period of 1 hour. After
- diazotization is completed 2 parts 1,3~diaminobenzene

are added and the pH is adjusted to 3.5 to 4 with sodium
acetate and. the ‘whole is allowed to couple for 3 hours.
100 Parts sodium chloride and then 15 parts 30 %- sodium

hydroxide solution are added to precipitate the dye.



goes Hpto sol ution. 30 Pdrts [err] (dissolved in 70 parts water and 50
parts anmoni a) are added and the dyestuff suspension is heated to 95 to @
{err]. After 2 to 3 hours coppering is conplete. 50 Parts sodi um hydroxi de
solution are added and a solution . of 15 parts glucose and 50 parts -water

are added dropwi se over 10 mnutes. Stirring is effected for 1 hour  at

[err] and the whole is cooled to roomtenperature. The precipitated dye is
filtered and dried. The dye of fornyl - 55 - is obtained as a dark

powder which, in the acid addition salt form dyes paper in navy-blue
shades with good f ast nesses. Exanple 135 Proceeding as described in Exanple
134 but reducing the dyestuff with glucosé in al kaline nmedium before

copperi ngt he ftespPLTErE:E LS OpREr &gl dyeStsfhuis obt ai ned which ,in the
acid addition salt form dyes paper in V|olet bl ue shades with good wet -

(CZH )znc H, I\H ) 0-—-\,u-0 '
) -\@TH
. ~N=) _\;I‘
N Qﬂ*@ .
_ 3 o3s '

(Cz S)ZVFC3P,.

is obtained as a wet presscake; the dyestuff is diied.
The dyestuff, in the forﬁ of an acid addition -salt, -
dyes paper in greenish black shades, The dyeings have -
'§ood light- and wet-fastnesses and the waste water is
essentially colourless. | |

Examnple 132

6,8 Parts 4,4'-diamino-3;3'-dimethéxy-a;obenzene
afe dissolved in 190 parts water with 12 parfs hydro-
chloric acid and cooled to 0°C. 12 Parts 4N sodium

- nitrite solution are added dropwise.fhereto. The
tetrazo solution is added dropwise to a soda-alkaline
solution containing 28 parts 2-[2',4‘«bis(3"-N,N-di—
ethylamino-propylamiho)-s—triaéine—ﬁiylfamihoj-S-hydfoky-
naphthalene~7-sulfonic acid whereby the pH is held at
8 -~ 8.5 by the addition.of.sbda solution, A blue
suspension is_obtainea_which is.sti:fedifot several
hours. Subsequently, 50 parts 30 % éodium.hydrbxide
solﬁtion a;e added and the dyestufflprecipitates} is

filteted and dried. The dyestuff of formula



' Example 133

When the dyestuff of Example 132 is coppered by

- demethylation in accordance with.the'procedure described

in Example 2 the corresponding copper complex is
obtained, which, in: acid addition salt fo*m, dyes paper
in blue shades w1th good fastnesses. |

Example 134

17 Parts 2—amino-1-methoxy-s-nltrobenzene are -

suspended in 300 parts water and 25_parts hydrochloric -

acid are added thereto. Sﬁbsequently, it is cooled to..
0°C and 27 parts 4N“sddium niﬁrite solution are added
dropwise. Stirring.is effectedyfor-3 hours and the
yellow solution is filtered dlear,'This diazo solution.
is added dropwise to:a'solugidn containing 56 parts
2-[2‘;4'ébiéLB”éN,N-diethy1aminopropy1amino1-é-tri-'

aziheéﬁ'-yl-amino}-S-hydroxynaphthalene-7-sﬁ1fonic acid

. s nesses. By .effecting coppering by demethylation the dye can be .
nygrted to the copper conplex which is identical with Exanple 134. In ~ * .
ogy with the procedures described in Exanples 132 to 135 further [,
netal free respectively netallized dyes can be obtai ned. The dyes are given.
in Table 6 and correspond I n neggl-free formto formul a -56- Table 6-
Ex. [err] _ o "I No. - (position)
136 -N=N- (4) ' S f 0.137 -
do.. . b 138 correspondi ng copper conplex of - -
Exanpl e 136 f 139 correspondlng copper conpl ex of Exanple 137 b 140
-N=N- (4) e 141 correspondi ng
copper conpl ex of Exanple 140 e [err] : o
'NHC3H61\:I(L2H5)2
NHC3H6N(C 5)2 2|,
which is obtained in.powder'form-dyes,_in the acid
addition salt form, paper infnavy-blue'shades. The
dyes have good=fastnésses, o
N



142 . -NN- (4) e 143

cgrreéﬁdndrng copper conpl ex of Exanple 142 e 144 -N=N- (4) .

d 145 [err] (4) - do. : o d 146
correspondi ng copper conpl ex of. Exanple 144 d . 147 -correspondi ng
copper conpl ex of: Exanpl e 145 d[err] 148 -  -N=N- (4) [err]

b -57- Table No. 6 continued Ex [err] No. (posi tion) -_-C
| 149 . -N=N- (4) - - - j 150 '
correspondi ng copper conpl ex of Exanple 148 b 151 correspond i ng
copper conplex of Exanple 149 ] 152 . - N=N (4) _ :

d 153 do. - ~-d 154 C[err]
do. w1th the pH beiqg;ﬁgdd at (73,5 by the portionwise
o_range 156 C%rdrde.i%e.%rﬁdo so JRE'nr acc%ntpa{teex. ()Afftlzexrar?lfo&ész thed diazoc

.solution is no longer detectable 20 vol. % sodium
chloride are added to the orange-red dyestuff selutiod
and the pH is adjusted to c¢. 11 with sodium'hydroxide
solutien, The precipiteted'dye.is filtered. The wet
paste'obtained is stirred ‘in 600 parts water.”The
whole is heated to 60°C and the pH is adjusted'to. |
7,5 - 8 with hydrochloric acid upon which everything
goes into solution. 30 Parts CusO,-5H,0 (dissolved
in 70 parts water and 50 parts ammonia) are_edded'and
- the dyestuff suspension is heated to 93 to_98°C._After
2:to 3 hours coppering is complete. SO.Parts:sodium N
'hydroxide eelution are added and a soluticn of 15
parts glucose and So'perts water are added dropwise
over 10fminutes. Stirring.is effected for 1-hogr at
90°C and the whole is cooled to room temperature.

The precipitated dye is filtered and dried The dye-

of formula

o 0—Cu—0 ITHC 3 GNH (c Hs) 2

o b

NHC H N(C2H5)2_

©



correspondi ng copper conpl ex of Exahp1e 153 d 158 @ correspon ng

r conplex of Exanple 154 I I'n Table 6 the asterisk denotes the '_ e
xa¥om bound to the azo group. - Exanple 159 28 parts of the compound of W
formula HO NH - 58 - (obtained by diazotization of 4-nitroaniline and ‘

coupl i ng Wi th 1-am no- 8- hydr oxynapht hal ene-3, 6-di- sul fonic acid followed
by reduction with sodiumsulfide) are stirred in 900 parts water and
~reacted with 25 parts 30 % hydrogy aric acid. 25 Parts 4N.sodiumnitrite.
solution are added to this suspension dropw se over 2 hours. Stirring is
effected for a further 2 hours and then.1 part ami do sul phonic aC|d IS
added. 45 Parts 2,4-bis(3'-N, N-dlethylanlnopropyl. am no) - 6- (3" - -
‘nophenyk anbBekisel a2 i @ANE wdeedi ieH DL pathe mmraaadtaba d| ssol ved
“with 25 parts 30 @6hydroch|or|c acid. 60 Parts sodium acetate are added

- salt form, dyes paﬂer in navy—b lue shades w1+h good -

fastnesses.

Example 135

Proceedinj as'described ih'Exémpie 134 but
reducihg the dyéstdff with glucgsé in'alkaiine:médium
before coppering;tﬁe.correspondihg'uhcoppefed dvestuff
is obtained which,in the acid addition Salt'fOrm,'
dyeé'paperfin éiolet-;lue'shades with good wet-
'faStnesses. By efféctiﬂg”cbppering by demethylation W
the dye can beﬁconvérted to the éopper”complex which |
1s identical with Example 134.
| " In analogy with the procedurés"describea in"
Examples 132 to. 135 further metal-free respect*velv
,.metallized dyes can be obtained The dyes are given
in Table 6§ and ;or;espond in metal-free form to

forrnula




and suygsequently the above tetrazo solution is added dropw se over 2 hours

tq this preparation. The pHis slowy adjusted to 9 by the addition of 70 °
Rarts-of 30 % sodi um hydroxi de sol uti on whereupon the dyestuff for the nost
part precipitates: After filtration the dyestuff of fornmula . - 59-- which

i's obtained as a wet presscake, is dried. The dye, in the acid addition '
salt form dyes paper in neutral dark black shades and builds-up well on
both sized and unsized paper giving Uy mys with good - wet - f ast nesses..
Exanpl e 160 16 Parts 5-am nobenzene-1, 3-di carboxylic acid-di- (3 :

-N, N -di net hyl am nopropyl )-am de are stirred into 200 parts water and are
di ssolved with 30 parts of 30 %hydrochloric_acid. 100 Parts ice are added
~and 12 parts 4N sodiumnitrite sol ution arePLladed dropwi se. The excess
nitrite i s deconposed with am do sul phonic acid.” 7 Parts of

1-am no- 2, 5-di net hoxybenzene are added to the weakly
T ’ Ex. z .
No. (pgsition) ¢ t
136 -N=N- (4) £
. | 0.
137 -NIN- (4) b
138' . cbrresponding copper complex of Example 136 £
139 correspondding coﬁper complex of Example 137 b
| - . (1) o |
140 -N=N- (4) e
- 00
_ 9:°
141 corresponding copper complex of Example 140 e
? | Z;1(2)
142 - =N=N- (4) @@ _ o e
- {so@ |
143 corresponding copper complex of Example 142 e
144 -N=N- (4) d
0
145 - -N=N- (4) ' do. . - 14
146 corresponding copper complex of Example 144
. 147 corresponding copper complex of Example 145 d
. ._ZII(Z)
.-*
148 -N=N- (4) . b
50,9



di azo solution wher eupon a yellowred dyestuff solution is forned _
15 mnutes the pHis adjusted to-4 by the addition of sodium acetale.:
ling is conplete after a further 2 hours. The dye is.isolated by thé ¥

addi tion of 100 parts 30 % sodi um hydroxi de solution and is subsequently
di-ssolved in 400 parts water and 25 5mrd<ds 30 % hydrochloric acid.. 11 Parts
4N sodiumnitrite-solution are added:and-stirring is effected-for 1 hour.
- 15 Part$aﬁlehﬂoylanbnntanhpdroxy naphthalene 7-sul fonic acid are stirred
in 600 -5 '“‘* et—atra—th "prl = a\J] t<tet—-to—9 v’ﬂ"t"hﬁ'@"%‘?ﬁ‘dfﬁﬂ‘f‘hyﬁr oxi de
solutqunghe 3 db% of sol uticon is added thereto and the pkﬂis ept at 9
W th sodifum hy ?d§ & - 60 - Coupling is-finished after la s tinme
and the dyestjuff precipitptes. The dye .is suction filtered gnd stirfred in
600 parts watfer. Then 12 parts [e ﬂIQﬁhssolved in 200 parts wat er jand 150
parts 25 % aqueous ammoni g : | ned is jheated
'to 97 to [err]. Abter 8 h ' :

149 | ~N=N- (4) i 3

150 | coxrespondihg copper complex ofLExample,148' b.-

151 correspondingucoppex'compiex'of Example 149 3

152 | -N=N-(4) - ]a

153 do. .- a

'512 |
154 | ~N=N-(4) i
2. A

155 -N=N-(5) orangs

156' correepondihg copper complex_of Example_152 d 

157 corresponding-coppe: eompiek cf Example 153 é

158 oorrespoqdfng'copper oomplex of Example'154 i

In Table 6 the asterlsk denotes the C=-atom bound to
the azo group. -

Example 159

28 parts of the compound of formula

H, N

-



corrpl epe, and the dyestuff which is filtered and is obta| ned in the form'
a swet presscake, is of fornula The dye, in the acid addition salt form <
dyes paper in violet-blue shades with good |ight- and wet-fastnesses.
“Exanpl e 161 30.2 Parts of the dyestuff powder of Exanple 80 are stirred in
500 parts water and reacted in 2.4 .parts glacial acetic acid.- The dye goes
conpl etely into solution. Subsequently, the dyestuff solution is evaporated
to dryness. The dyestuff which correspondsto the formula - 61 - is
obtained in powder form and has good solubility in cold water. Instead of
enpl oyi ng the glacial acetic acid of Exanple 161 hydrochl ori c aci d,
'sulphurlc acid, phos- phoric acid; fornmic acid, lactic QCId and other i nor -

gani ¢ or preferéﬁpyaépgénpg ééP&@té&ﬁqi9qﬂﬂ£jﬁ?ﬂiqqﬂﬁﬁﬁt}QEG Hhal salts.
T s o N800 n  ATRECS T o330 RSN R A AL g 2001 1 on
| | sulfonic acid followed by reduction w1th sodlum
sulfide) are stirred in 900 parts water and reacted
with 25 parts 30 % hydrochloric acid. 25 Parts 4N
sodium nitrite solution are added to this susnens*on
dropwise over 2 hours. Stirring is effected for a
further 2 hours and then 1 part amido sulphonic acid
is added 45 Parts 2,4-bis(3'-N N-dlethylaminoprooyl-
amlno) -6~ (3'-amfnophenylamino)-s-trlazine are stirred
in 100 parts water and are dissolved with 25 parts 30 %
hydrochloric acid. 60 Parts sodium acetate are adaed
and subsequently the abeve'tétrazo solution.is added
dropwise over 2 hburs to thie preparation. The pH is
slowly adjusted to 9 by the addition of 70 parts of
30 % sodium hydroxide solution whereupon the dyestuff
fer the most part precipitates.:Afte: filtratien the |

dyestuff of formula

»@z;@

‘czas’ Mg 3%0 - S N)aq NEC,HeN ‘cz'ﬂs’ 2
3H6N”-I (CHs), o N)I;

Li(CZHS)Z



Ral ogous manner. Exanple 162 80 Parts of the dyestuff salt of Exanple %pl
p.added at roomtenperature to a solution of 20 parts dextrin, 20 par{s
g/acial acetic acid and 500 parts water and are stirred to a honogeneous
suspensi on. By spray drying blue granul ates are.obtained which are well
soluble in water and dye paper in blue shades. The dyes of the other
Exanpl es can al so be converted to gy anul ates in anal ogous manner. Exanple
163 200 Parts of the dye presscake of Exanple 80 are stirred in 440 parts
water and the pHis adjusted to 5 with 34 parts glacial acetic acid. The

so-obtai ned solution is heated to [err] and is filtered clear (em ploying

ki esel gurhaehHys| optadiesr asod@ iweE T gesake of e dpded.t Bhese dyestuff

solution_ is obtained, which:is §tor%gp stabl e over several nonths both in

cool anddye:- 2. thar AcddmidHidrian sate £R%R, FAveReP8PAESr 1Bxanpl es can be
neutral dark black shades and'builds-up'well_on both. o
sized and unsized p;perﬂéiving'dyéings_with ngd

| wet-fastnesses.

.Example-iso_, . |
" 16 parts S-aminobenzene-1,3-dicarboxylic acid-di-
(3'-Nf,N'-dimetﬁylamin¢ptbpyi)-amide'are stirrea ihto_
éod pérﬁs Qaﬁef apd arg dissolved'with_30 parts-of 30 &
hydfochiofic'acid. 100 Patﬁs ice are ad&ed énd 12'parts
4N sodium nitriﬁe,sclution-afe added dropwise. The excess
nitrite is decbmposed with amidO'sﬁlphonic acid._7 Parts
of 1-aminof2,S-dimethOXQbenzéhe éte.addeé to the weakly
yellow diazo soluﬁion whereupon a yellow-rea dyestﬁff
solutidn is.formed;.éfter 15 minutés'the pH.is.adested
- to 4 by thé_addition of sodium acetate. Coupling is
' coﬁpléte'éfter a further 2 hours. Thendyé is iéoléted
. by.the addition of 100 parts 30 % sédiﬁﬁ hfdrbiidé
solution and is subseguently dissolved in 400 parts
water éﬁd 25 parts 30 % hydrochloric acid. 11 Parts
4N:sodium:nitrite sblution-ére'added and stirriné-is
- effiected for 1 hour. 15 Parts 2-phenylamino-5-hydroxy-
ﬁaphthalene-?—sulfoﬁic acid are stirred in GOo_pértS'
waté: anﬁ thé pH is adjustéd'to“9.with-30 %;soéium |
hydroxide solution. The above diazo'solution is added.

“thereto and the pH is kept at 9 with sodium hydroxide.

o

o/



converted to stable liquid preparations in anal ogous manner. Application
Exartpl €, A 70 Parts of -chenical |y bl eached sul phite cellul ose obtained frosk—~.
Rinewood and 30 parts of chem cally bl eached sul phite cellul ose obtained o
from bi rchwood are ground i'n 2000 parts of water.in a Hollander. 0.5 Parts. -
of the dyestuff from Exanple 80 (as an acid addition salt, ‘e.g. according

to Exanple 161) are sprinkled into this pulp. Paper is produced fromthis

pulp after mixing for 20 minutes. The abs$® bent paper which is obtained in.
this manner is dyed in a blue shade. The waste water is practically :
col ourl ess. Application Exanple B 0.5 Parts of the dyestuff from Exanple 80

(as an acid addition salt, e.g..accord] t le. 161 re,digsalyed._in
100 parts of hotéc%ﬁ %nfus C%%fle ?‘g _?%g%t%n%égg?uﬁlé&g%ﬁis BFuﬁ?Sﬁw“sf
added to 100 par, f f%F¥E al ched. sy [te. o] ' ve
been ground in gﬁ}o‘ﬁpan er %I:VI t¢11¥920. @p‘g%tsséa#Pa’l‘/at.g%.feé%g?néﬁﬂ%g%?%e-
after thorough nixigih fdrde wa £ei eSThdhel PapeEc¥heaSol s Brgguced fromthis
materi al has a bl ue ' ' : 4 2 '
S (dissolved in 200 parts water and 150 parts 25 %
- aqueous ammonia) are added, the suspension obtained
is heated to 97 to 98°C. After 8 hours coppering is
complete and the dyestuff which is filtered and is

obtained in the form of a wet presscake, is of formula

: - * .' ¢u“‘0 :
N : - : M=N. N
| ® ©
- (CH,) ,NHC.H_HNOC ' : - _ .
| 3) 2NHC3HgHNOC” oCH; 550 NH—@

The dye, in the acid addition_salt'fOfm,'dyes paper in
‘violet-blue shades with good light- and wet-fastnesses.. .

Example 161

30.2 Parts of the dyestuff powder of Example 80
are stirred in 500 parts-water-and_reacted.in‘2.4
parts glacial aéetic,acid.'Thé dye goes completely into
solution. Subéequenﬁly, thé dyestuff solution is
.evaporated-to dfyneSs.'The dyestuff which corresponds-

to the formula

o 1
THC3HGN(CZHS)2-CH3COQH

' NO |
H/K’K' o
b HC3HSNH(C2H5)2

— 2



%

‘a

and good I'i-ght- and wet - fastnesses * -63- Appllcatlon Exanple C An

added at,room temperature to a solution of 20 parts . -

dextrin, 20 parts glacial acetic acid and 500 parts

"water and are stirred to-alhomogeneous snspension; By

soray drying blue granulates are obtained which are

well soluble in water and dye paper in blue shades.

The dyes of the other Examples can also'be'converted to

granulates in analogous manner. .

"Example 163

200 Parts of the dye presscake of Example 80 are

'stirred in 440 parts water and the pH is adjusted to 5

with 34 parts glacial acetic acid. The soeobtained

'solution is heated to 80°C and is filtered clear (emr.

_ploying kieselgur or Byflo). After cooling 700 parts

of a ready-to-use dyestuff solution is obtained, which

is storage stable over several months both in cool and

‘i“ﬁbent | engt h of unsized paper. is drawn at [err] through a dyestuff
soMdtion having the followi ng conposition: 0.5 parts of the dyestuff from
Exanple 80 (as an acid addition salt, e.g. according to Exanple 161) 0.5
parts of starch and 99.0 parts -of mater The -excess dyestuff solution is
squeezed out ‘through two roIIers-Ihb-drled | ength of paper is dyed in-a
bl ue shade. The dyestuffs of the renaining Exanpl es nmay al so be .used for -
dyei ng according to Application Exanples Ato Cin the acid addition salt :
formor i{a ehtaiped dn pervderofqmmydAnd hapHaerd ofrlulpbbitati on Exarrpl e D

'-100 ‘Parts freshly tanned and neutrallsed chrone
_ in cold water.
Instead of employing the: glacial acetic acid of
Example 161 hydrochloric acid, sulphuric acid, phos-
~ phoric acid, formic acid, lactic acid and_other inor-
ganic'brzpreferably organic acids can be used for
forming external salts;'The dfes'of the above Examples
may also be converted to the acid_addition salt form in
analogous manner.
Example 162 _ o o _
. 80. Parts of’ the dyestuff salt of Example 161 are

e



Ieather are agitated for 30 minutes in a vessel

materiiu‘[err] and 0.5 parts of the dyestuff of Exanples-1, 2 or 80,

with a dyebath of 250 p
in

()

atid addition salt form and then treated in the sane bath for 30 m nutes

Wi.th 2 parts of an anionic fatty |liquor based on sul phonated train oil. The
l'eather is then dried and prepared in the normal way, giving a |eather
evenly dyed in a grey- -64- violet (grey-blue and blue, respectively)

shade. Other low affinity vegetabl e-tannedb®eatliers can sinlarly be dyed

by known net hods.
2 in acid addition salt formare dissolved in 4000 parts de-
“water at [err].

100 Parts of a pre

Application Exanple E. 2 Parts of the dyestuff of Exanple
m neral i sed -

d. ' b
Added, “and { he WATR 3 Gn0apReRSEL LENE| RESBoPRi CBch LB TPRITEL A RePE at

t he boil

for

obt ai ned haViﬁﬁgéﬁ%%r€§%h€9 %Eagt-lg g?ngs gagagégxgygneg g@s $elsng 1S
practicaLIy qqugﬁﬁgyglyz ‘

Application Example A

70 Parts of chemically bleached sulphite

cellulose obtained from pinewood and-30 parts of

. chemically bleached sulphite cellulose obtained from

birchwood are ground in 2000 parts of water in a
Hollander. 0.5 Parts of the dyestuff from Example 80
{(as an acid_addition salt,'e.g; according to Ekample
161) are'sprinkled into this pulp. Paper is produced
from this pulp after mixing for.ZO minutes. The |
absorbent paper which is obtained in-this_manner is
dyed in.a blue shade. The waste water.is practically
colourless. | | |

Application Example B

0.5 Parts of the dyestuff from Example 80 (as

- an acid addition salt, e.g. according to Example_161).

are_dissolved in 100 parts of hot water and cooled to

room temperature. This solution is added to 100 parts of

chemically bleached sulphite cellulose which have beeu_

ground in a Hollander with 200 parts of water. Sizing

takes place after”thorough mixihg for 15'minutes. The -

| paper which is produced from this material has a blue

shade and good light- and wet—fastnesses._



la |, inwhich F is the residue of -a nono or disazo conpound in. 1: 1s

_ il conplex formor of a tris-, disazoazoxy- or tetra-: Kkisazo compound - &

. i0onetal free or in 1:1 nmetal conplex form mis 1, 2 or 3, n is 0, 1, 2,
‘3or 4, pis 0, 1, 2, 3 or 4, each Z1,independently, is -CO, -S2- or 'Y

- each [err]- |ndependently err]. each [err], independently, is hydrogen
or [err] alkyl, each Y, |nd€p§ éntly, is O, OH NE2, an allphatlc
cycloallphatlc or aronatlc - - :

_hewas_te water is alnost colourless. - -65- CLAIMS 1. A conmpoung of
Ol
fet/al

Application Example C

An absorbent length of unsized paper is drawn at
40-50%2through a dyestuff solution having the folloWing
omposition. |
0.5 parts of thezdyestuff.from Example 80 (as
an acia addition salt} e.g. according
| to'Example 161). ' |
0.5 parts of starch and

99.0 parts_~of-water.

The excess dyestuff solution. *s squeezed out
| through two rollers. The dried length of paper is dyed
in a blue shade. _ _ _
| The dyestuffs of the remaining Exanples nay also
'be'used for dyeing acoording_to1Application Eramples
A to C in the acid addition salt form or in the form
of solid or liquid preparations. | o

-_pplication Example D

. 100 Parts freshly tanned and neutralised chrome
leather are\agitated for 30 minutes in a vessel with
.a dyebath of 250 parts water at squand.o 5 parts of the
-dyestuff of Examples 1, 2 or 80 in acid addition salt fornm,
and then treated in the same bath for 30 minutes with
2 parts of an anionic fatty 1iquor based on sulphonated
train oil. The leather is then dried and prepared in |

the normal way, giving a leather evenly dyed in a grey-



- 66 -gaine radical or a heterocyclic saturated amne in which the
nutrogen atomis part of the heterocycle, each X, independently, is
\MR2- Q@ NR3R4 each Q independently, is a linear or branched chain [err]
al kyl ene or -NHCOCH2-, each R2, independently, is hydrogen or C al kyl,
each [err] and R4, independently, is hydrogen; [err] alkyl; cyano- or
hydroxy-[err] alkyl in which the substituent is in other than 1-position;
phenyl -[err]- alkyl in.which the phenyl ggleus is optionally substi t ut ed
by a total of up to 3 substituents sel ect fromchlorine, [err] alkyl and
[err] al koxy; [err] cycloalkyl optionally substituted by up to three [err]
~al kyl groups or R* and R together with the nitrogen atomto whi ch they

are bound formﬁ&xe@r(gG:és?-t@ﬁi@daﬁatyiaéedr@épee.aively) shade.
' Other low affinity vegetable—tanned leathers can
similarly be ayed by known methods. |
Application Exampie.Ef

2 Parts of tne dyestuff of Example 2 in acid
addition salt form-are-dissolved'in 4600 pafts'de-
mineralised water at 40°C. 100 Parts of a.pre-wetted
cotton textile substrate are added, and the baﬁh is
raised to boiling point over 30 minutes and held at the

N : ) boil for 1 hour. After rinsing and drying, a greyish-
- blue dyeing is obtained having good light- and wet- .
fastnesses. The dye exhausts practicélly quantitavely;

and the waste water is almost colourless.



s{ééﬁ;&ed hefeFBEVETTE‘Trﬁg—Mthh_optronalry contains a further het er o-

at rtumw err] and [err], independently, has one df *

the significa , "ﬁ@ﬂ R and wit h the exception of hydrogen,
enden

~and each R7, indef [err] al kyl or benzyl or [err] and [err],
together with t.he nitrogen atom t'o whi ch t hey .are bound form a pypridinium
cation. which is optionally substktused by 1 or -2 nethyl groups, with the
proviso that . n + 2p . m+ 1, an external salt:thereof. 2. A
conpl ex according to daim1 of fornula ' in which each of [err] and
[err], independently, iis and [err] i's hydrogen or.nethyl, and the ring
[err] optionaIIyChbﬁuﬁ 1 or 2 further substrt- uents selected fronrhalogen
.Lerr] alkyl, [err] al koxy, - . . y

1. A compound of formula I,'

in which F:fis.the'residue of a mono or disazo
| o .compognd 15 121 metai_cemplex”form or
of a_tris-,'disazdazoxy—.or tetra-
kisazo compound in metal free or in
1:1 metal cOmplex form,
im isl1, 2 or 3,
n is 0, 1, 2, 3 or 4,
p is 0, 1, 2, 3or'4-; -

each zi,;ndependentIY} is -CO-, -902- or

\ .—'R‘IN )\
each zz. independent Y, is ——R N (;D\

each R,, independéntly,'is'h&drOgen or c1_4alky1,
each ¥ , independently, is C1l, OH, NH:, an

aliphatic, cycloaliphatic or aromatic



phenox¥ [err] and [err], where [err] is [err] al kyI or phenyl . @
.3 A corrpl ex according to Claiml of formula I/ mmm““mml‘ ~
Q..two groups [err], and each of X and X |ndeE“ r] or
[err] wherein [err] is a group of fornula (A) defined ih Ctai"'m Ff; [err] is
[err] wherein [err] is -CO or -S2- , the ring [err] is optionally
substituted by up to 2 further substrtuentggielected from hal ogen, [err]

al kyl, Jerr] al koxy, phenoxy,[err], --SO2NRL and - CONRLR1, where R13 is :
[err] al kyl or phenyl, [err] is either hydrogen, hal ogen, [err] al kyl, [err]
al koxy, -NHCO([err]al kyl), - NHCOMz¢nd Gfédi@él[gi-r& h&@éEScéclké an anion;
o or [err] together with the carbon atomt.o which it

saturated anine in whlch the nitrogen

atom is part of the heterocycle,
‘each X, independently, is =-NR -Q-NR

®
or . -NRZ-Q—NR

3 4

576 7' . _ o
each Q, 1ndependent1y,. is a linear or branched

-chain C,_calkylene or -NHCOCH,=-,
eaeh RZ' independently, is hydrogen or c1_4-
.alkyl, '
each R3 and R4, indeﬁendently,.is hydrogen;
C,_g3lkyl; cyano- or hydroxy-C, .-
alkyl in which the substituent is in
other than i-position;-phenyl-¢1_§-
alkyl in which the phenyl nncleus is
optionaily substituted by a tqtel of
“up to 3_substi£ﬁents selected from
chlorine, C1_4alkyl and c1_4alkexy:
cs_écycloalkyl optionally substituted
" "by up to three C1 4alkyl'groups or
R3 and R4 together with the nitrogen
atom to which they are bound form a
5= or S-membered saturated or un-
saturated heterocyclic ring which
CoUoTTTm s - — optionally contains a further hetero-

atom, -



: hed“ﬁﬁd‘fheonLLngﬁgﬁ;gfn atom on the benzere ring forns a condenseq
en ene err] ogen; OH [err]; ([err]- alkyl)carbonylan1no

substi t ut

[err]
met hyl ,

[err]
[err]
alkyl)

[err]

benzoyla Whi ch the phenyl nucleus is optionally -
M 69 - two substituents selected from hal ogen,
aIkyI ands alkoxy, or is in - which [err] is hydrogen or

and [err\ has one of ‘the sigqi ficances of Y with the exception of
chiorine. 4. A conpl ex according to Caim1l, of formula || ‘in which Zd
Xllb or XIle or two groups Xla or Xle which nay be the sane or different;

~is hydrogen, [err] alkyl, [err] alkoxy, halogen, [err] or

- CONR1R1;

| S & §ReF, QaéhOQenanaah%gemAa@ﬂdnﬁmy, [1e4&] caé kgxy theNHCO( [er r]

lerr], [err -, - Perr]
' signiflcances gzven above for R3 and Q4

with the exception of hydrogen, and

. each R,, 1ndependently, is c1 4alkyl or benzyl.or

5, RG and R7, together with the nitrogen
atom ‘to which they are_bound form a
pypridinium cation, which is optionally

_ | suhstituted by 1 0r 2 methyl groups,
with the proviso that Y '

n + 2p .25 m+ 1,

‘or an external salt thereof.

2. A complex according to Claim 1 of formula I'

L I
xII)O or 1

(X _ 1

\ : _ - . .
in which each of X,, and in,.;ndependently, is

~R,N éﬂ,k . er -R1N—LQJ\
. o Y
aﬁd.xi'is hydrogen or methyl,
and'the_;ing A1 optionally bears 1 or 2 further substit-
uents selected from halogen, C,_,alkyl, C,_ 4a.lkoxy,
phenoxy, -NHCOR,3, =SO,Ry3, '-502NR1R,_ and -CONR,R,,

where R, , is'¢1;4alky1 or phenyl.

i's-



- 70 - derr], where [err] is an anion, or [err] together WtTh tie two-

“cagbbnatoms on the benzene ring fornsa condensed b |s
hydrogen; [err]; [err]; ( [err] al kyl)carbonyl am noT,mm “ulﬂﬂtﬁ ,

ani lino in which the phenyl nucl eus is optionally substetut

substituents sel ected fronrhalogen [err], [err] alkyl and [err] alkoxy,
S Y -RL Ny in which {err] hassgéje of the significances of Y
‘wi'th the exceptron of chlorine, in which [€tr] is [err] in which Xe-is

G

OI’

[err] [err] is [err] or [err] [err] is [err], wherein [err] is [err] each

f d d d
[)erE]e,rr% nggpeLgeH | yI31 egﬁ%en | negk{rgfq%r anc err]eﬁgﬁgi [irﬁrﬂ!aa?n '

2- or 3-hydroxy- - Oo=Cu—o (x:

(R or 1

Cabher1 Ro S,
in ﬁhich 24 is Xyx OF one or two groups X,, and
. each of Xr1 agd in“ independently, is -z;-x'or
| : --zz-(X)2 wherein z; is.a group'of _
formula (A) defined in Claim 1;
is-Z{-i wherein z] is -CO- or fsoé— ’
; the ring_Az is optiohally substituted
by up to 2 further substituents
selected'from halogen, C,_,alkyl, .
c1 4alkoxy, phenoxy, -NHCOR13, SOZR13,
SOZNR R and =CONR R1, where R13 is

1 1
c1_4a1kyl or phenyl,

R9 is either hydrogen, halogen,c1;4alky1, c1_4- :

alkoxy, -NHCO(C,_,alkyl), -NHCONH,,

=NHCO(CH,) ,_3N(C,_,alkyl), or
eNHCO(CHz)1_3N(CH3)3A., where A~ is an anion;

or Ry together with the carbon atom to which it is -
attached and the ortho carbon atom on the

benzene ring forms a condensed benzene ring;

benzoylamino or anilinb in which the phenyl

nucleus is optionally substituted by one or

II‘0 or ] |
NR} co‘@/ II
' 0 _ S

10‘13 hyd;ogen; OH; -NH:; (c1_4alky1)carbonylamino;



ol i di-ne—piperidine or norpholine ring; each of [err] and.[err], P
ndently. is hydrogen, linear or branched Cl 4al kyl, 2- hydroxyethyl or &/ -

toget her \c/” E”mlluﬁﬂﬂﬂm ey forma piperidine or nor phol inering; Q is

. a linear !Ieﬂkylene 5. " A conplex according to Caim4, .in

which Zis [err] or "t wb i'dentical groups [err], where isand X is

-COX where [err] is [err], in [err] and [err] are defined in aim4. 6. A"

conpl ex according to Caima or Gl @9gn6, in which R is hydrogen, chlorine,

met hyl , nmethoxy, [err] or [err] 7. .A conplex according to any one of :

Clains 4 to 6, in"which R is hydrogen, nethyl or met hoxy. 8. A conpl ex

according to any one of Clainms 4 to 7, in which [err] is hydrogen [err],

acetyl am no. - two substituents selected from halogen, Noz,

@ ethyl or -propyl, benzyl or together with the N-atomthey forma '.
y
ofv.

NHZ, c1_4a1kyl end ¢1_4alkoxy, or is 3 Y.

in which R"is hydrogen or methyl, and
Y' has one of the significances of Y

with the'exception of_chlorine.

4. A complex according to Claim 1, of formula Iia,

IX

S0,

or XIe

in which zd'_is xIIb or X710 or.two_groupe X1a
| which may be the same or different;
is hydrogen, C1;4313Y;; c1_4alkoxy, halogen,

1R1 or -CONR1R1;

-sozun
is elther hydrogen, halogen, 1= 4alkyl, C1_4-

~NHCO (CH,) ,_3N(C,_,alkyl), or



benzoy amno or anilino, R8 is hydrogen and zZd'" is [err -
i dentical [err] groups wher e [err] is - -72- in rr] AL
wherein each of [err] and [err] independently, mmmﬂﬂnjm and [err}—,
is defined in aim4. 9. A conplex according to Craif 1t Ia [err]
in-which [err] is a group XlIlb or [err] -[err] is hydrogen, halogen, [err]

al kyl., [err] al koxy, .phenoxy, -NHCOR1%g [~err] or [err], and [err] is

hydr ogen, hal ogen, [err] alkyl.or [er al koxy,, [err] is.gither hydrogen

hal ogen, [err] al kyl, .[mmq:o_ad:xﬁx;h_ [BicH a|3kg@),, where] AY drs Jan [@ridn Or
[err] [err] where Ais an anio errf together with the carbon atora
to whi ch it is atqradigdtemelthee uﬁtubstxet twedcarbon atoms on the

benzene ring formsa condensed benzene ring

10 is hydrogen; OH; -NH,; (C _,alkyl)carbonylamino;
" benzoylamino or anilino in which the phenyl

nucleus is optionally substituted by one or

two subst;fuents selected from halogen, Ndz.
NH,, C1_4a1ky1 and c1;4a1koxy: or is ,i~

. . N Y
in which Y’ has one of the siguificances of ¥ °

with the exception of chlorine,
X

o | b
Xrp 18 -Ry- ‘@L

Xy,

ne

in which xb is NR'-Q‘-NRERZ

11e 1 i
in which xe is NR (CH,) ,_ 3 ; (CH ) 5

-NRé(CH2 }

is -COX_. or =-SO.X

xIa a - 2%a’

XIe iS'-COXé,
wherein.x is -NR'-Q-NR%Rz
~ each of Ri and Rz, inaependently, is hydrogen or methyl,
each of R3'and R4, independently, is hydrogen, linear or

branched C1 6alkyl, linear 2- or 3-hydroxy-



o carbon atons on the benzene ring forms -a condensed benzene ring; ¢
-73- in which Xo.is [err] and X 1is [err]

S

or *ach o err] |ndependently, is hydrogen or nethyl, each of
Terr] and , glmn ntIy, i s hydrogen, .linear or branched [err]
al kyl , ogether with the N-atomthey forma piperidine or

&

o

nnrpholrne ring; Q s & l'inear o# Pranched [err] al kylene. 10. A conplex .

according to Clain19 in whi ch R i s hydrogen, chlorine, nethyl met hoxy,

acetyl amno. benzoyl o .ol elclopyy | Sehsp9dekeEbbekhaly dsagpngs Nl or | ne

met hyl or met hoxy. Cam9 or Caim10, in

one of Clainms 9 to

~which R is hydroge?i V&}éﬁ}f%%ﬂosypyéQoli&iﬁ@Upb&bewﬂamnﬁ ng to any
In err 1S

[err] - where [err] is
.or morpholine rzng,. -

each of Rg and R4, lndependently, is hydrogen, linear
or branched c1_4a1ky1, -hydroxyethyl or
togethér-ﬁith the.Néatom-they form a
:piperidine or morpholine'ring;:
Q' 1is a'linear or branched Cé 6alkylene.

5. A complex according to c1aim 4, in which zd

is X;4o OT two identical groups IIc' where xII is
» _

[
R ‘
81‘@\

[ +
and Xy is -COX

' R® and R" are

where xc.is -NRéélcn 5 R3 4

2)2 GNRERZ' in R
defined in Claim 4.
6. A complex according to Claim 4 or Claim 5,
in which'Ré is hydrogen, chlorine, methyl, methoxy,

: |
-SOZNH2 or -CONH

2° .
7. A complex acoording to any one of Claims
4 to 6, in wliich':R9 is hydrogen, methyl or methoxy.
8. A complex according to any one of Clains.4
~to 7, in which R10 is. hydrogen, NHZ' acetylamino.
benzoylamino or anilino, R8 is hydrogen and zd' is

xIId or is two identical X d groups where xIId ia



- 74 -'|n which X is [err] 13. A conplex according to any one of Cains &, \
to 12,%i'n which’ [err] is hydrogen, chlorine, nethyl nethoxy acetyl - am q??
- of benzoyl amno and R12 is hydrogen. 14. A conpl ex @m, muﬂmn one of
Tainms 9 to 13, in which the sul pho group is in the [err] is

in the 6-position. 15. A conpl ex accordi ng to any one of Tl ng 9*to 14, in
~which [err] is [err] where [err] is in wht ch2 [®rr] is [err] wherein each of .

R3' and-[err] , independently, is methyl or ethyl. 16. A conplex according
'to any one of Clains 9 to 15, inXghich R is hydrogen. 17. A conpl ex
according to Caim1 of fornul in which [err] is hydrogen, [err] alkyl,
[err] al koxy, hal ogen, .75 ' and x -is -COX
in which Xd is -NR;- (CHZ)2 3NRg R“l wherein each of
R? and R? ' independently, is methyl or ethyl and R is

defined in Claim 4.

- 9. A complex according to Claim 1, of formula II,,

Iz
. IIb
or 1 '
¢ . | .
in which X112 is a group X11p °F X171’
Ry, is hydrogen, halogen, Ci 43kyl,

' c1 4alkoxy, phenoxy, -NHC0R13,

__-802813, soth1R1 or CONR1R1. and

Ry, is hydrogen, halogen, Cq43lkyl or
ci-4‘1"°"Yi - |

/o } L ;Rs is either hydrogen, halogen,c1 4" .

alkyl, C. alkoxy, NHCO(C

1-4
alkyl). -NHCONH

1-4~

2 -NHCO (én

2’13
_(C1 4alkyl)2 or -NHCO(CHz)

1- 3
(C83) Ae, where Ae is an anion,

or R§ﬁ . together with the carbon atom to which
Iit is attached and the unsubstituted
'ortho carbon atoms_en the benzene ring
forms a condensed-benzene rihg;

R; is hydrogen or methyl;



or [err]' [err] is either hydrogen, halogen, [err] alkyl, [err]
[err], [err] or [err], where [err] is an anlon,,\
with the. two carbon atoms on the benzene ting forns a W/
CO densed fﬁ@ma"!” ’Umrs 0.or 1; [err] is hydrogen or methyl; [err] is
a group [e two groups Xla or X . wherein [err] is [err] is /

Xla i [err] or COX Xe *is COX™ efrein Xb is [err] is [err] or Xa 1is
[err], [err] is [err] [err] or [err] or ' _ ' '

- Xpmp s Név 5
E . an
' o ‘R'N’/L |

in which Xb is -NR'-Q‘—NR§R2 and

xe is -NR2 (CH N(CH3 3 or

sy

fNRi;:(CHZ)—Z—Q——f@ND S | | /
each of'Ri”and Ré._incependehtly, is hyorpgen_or_methyl,
each_of R; and_Rz, ihdependently, is hyarogeh, linear or
_branched c1 4alkyl, 2-hydroxyethyl or
' together with ‘the N-atom they form a
piperidine or morpholine.ring,

Q' is-a liﬁear or branched'c2 éalkylene.

10; A complex according to Claim 9, in which R11.

is hydrogen, chlorine, methyl, methoxy, acetylamino,

benzoylamino, SOZNH2 or. -CO‘\IH2 and R12 is hydroqen,

:chlorine, methyl or - methoxy.

11._ A complex according to Claim 9 or Claim 10,
in which R9 is hydrocen, methyl or methoxy.
' 12, A complex according to any one of Claims 9 to

11,'im[which 3112 is xIIc yhere xIIc is



- .76 - ‘each of [err] and [err] independently, is hydrogen or nethyl, each
of R and [err], independently, is hydrogen, Iinear—or—branthed—fETTT”*

al¥yl, linear 2- or 3- hydroxyethyl or -propyl, benzyl the
N-atomthey forma pyrrolidine, piperidine or norphol J“ 'I !'B%N!mnf
[err] and [err], independently, .is hydrogen, |inear

al kyl, 2-hydroxyethyl or together with the N-atomthey fornla_plperldlne or
norpholine ring;: Q is a linear or branghed {err] alkylene; X ' is’

X X and the other synbols are defined in daim1.” 18. A
conpl ex according to O & i nwhich Ris hydrogen, chlorine, nethyl or
met hoxy. 19. A conpl ex cordlng to daim17 .or Caim118, in which [err].
I's hydrogen, _nethyl or hoxy. 20. A conpl ex according to-any one of

Cl ai s 17 to 19, Jpp 'e;r] is [err] or two identical groups [err]

2)2-6 VR3R]-

13. A complex_according to any one of Claims 9 to 12,

in which x is —NR' (CH

in which R11 is hydrogen, chlorine, methyl, methoxy, acetyl-"_h
amino or benzoylamino and R12 is hydrogen.
14. A complex according to any one of Claims 9 to |

- 13, in which the sulpho group is in the 3-position and X I

is in the 6-position.

p (

15. A complex acccrding to any one of Claims 9 to

14, in which X,  is X

11z is

S
& I«LO*

in which Xq is -NR}- (CHZ)E:EfNRg Ry wherein each of

Rg and Rr ’ independently, is methyl or ethyl.

114 where X

16. A complex according to any one ofICleims'S to 15,

in which R1i is hydrogen.

/ 17. A complex according to Claim 1 of formula II
- B Sl A X4
. . - 'l . II
géig}-x L (@)Ll HR.ICO
gt | ! Iz
: : r i1
a. Ry ' S0, (s°3$)r' 0¢

ic which Rg is hydrcgen( C,-43kyl, C1_4alkoxy, halogeh,




@chx is defined in O aim 12 and [err] is defined in C|a|m5 2} A
e .

x according to any one of Clains 17 to 20, [err] is XIlb or X -~ .)in" ,
' |m ”ﬂlﬂ]“'ﬁ"ﬂ(u ined in Cdaim4. 77 wherein X is [err] and W
[err] is | ex according to Claim21, in which X.is [err] as
‘defined in O di m20 23. " A conplex according to any one of Claiims 17 to
22, in which [err] is XIld or t=wmys dentical groups [err] where [err] is
and [err] is [err] in which [err] is [err] , in which each [err] and :
[err] , ihdependentlysoaﬁnqaéhbh': e )RI ;and in which [err] and [err] are
defined in Claim4. 24 npl ex acc ing to Claim1 of fornula Illa or
11l b R9 is either hydrogen, halogen,c1 4a.lkyl,
) . c,_,alkoxy, -NHCO(C,_,alkyl), -NHCONH,,
-NHCO(CHZ)-i-—-g-N(C alkyl)2 or .
-NHCO(CH ) (CH ) _-e, where As is an
'anion,

- - or R9 together with the two carbon atoms on the o
benzene ring forms a condensed benzene ring:;
r isOor1.- | |

-R{ is hydrogen or methyl. o .
z& is a group Xr1p OF Xppe ©OF gwq groups |
x_Ia or Xy, wherein ' | ' N\

¥ is 5

iS’SOzxa or 'Coxa ¢
1s-COX_, wherein

d - At wpn
.Xb is NR -Q NR3R4

X | is -NRZ (CH2)2 3 N(CH)

~NR3- (cnz)z 3 @vf >

X, 1s -NRj QNR3R ,@



- 78 - in which X11Z is XIIb or Xile and such groups in the conplex- of ’

fornul& Il are the sanme or different, [err] is in which Xb is err

'_\@Jch [er_r] is [err] or each of [err] and [err] mdelﬁ'luﬁtl@L “ “ rog
or nethyl, each-of [err] and [err], independently, r
branched [err] al kyl, 2-hydroxyethyl or together Wi ththe atonrthey form
a piperidine or norpholine’ring; Q is a I| aL or branched [err]

‘al kylene, [err] is a direct bond, [err], , =NH, -S-, [err],
-NHCO-, [err], -NHCONH, [err] CONH or [err] - 79 - 25. A conpl ex

according.to Caim24, in wich X Yy,
- Ry (€ =3 Q.
each of R! and R.

1 2

1
each of R3 and R4

, independently, is hydrogen of methyl.
» independently, is hydrogen, linear or
branched C,_calkyl, linear 2- or 3-

- hydroxyethyl or -prepyl,benzYl or
| ltqgetherrwith the N-atom they form_a'
- | -gyfrolidiﬁe, piperidine or morpholine
ring; - o

each of R

3 and Ry ; independently, is hydrogen, linear

or branched c1_4a1ky1, 2-hydroxYethy1
or together with the N-atom they form a
pipeiidine or_morpﬁoline ring;
Q' is a 1inear or branched Cz_éeikylene{
X 4" 1 : N:iu
: | = n—L§ éjk | -R‘N'—LQ,K
Yy *
and the other symbols are defined in Claim 1. d
185 A complex according to Claim 17, in which Rg

1s'hydr6geh; chlorine, gethyl or-methbxy.

19. :A.coﬁplex,according to CLaiﬁ 17 or Claim 18,
in wh;ch R§ is hydrogen, ﬁethyl or methoxy.

20. A complex according to any one of Claims 17

to 19. in which zd' 18 xII

_in which xIIc is defined in c1aim 12 and x "is defined in .

or two identical groups xIc

Claim 5.
21. A complex according to any one of Claims 17 to
T ' - .
20'_XII is xIIb or xIIe'_in which xIIb and xIIe age,

defined in Claim 4.



im24.or Caim 257 Tnm which [err] is a direct bond, -(CH2)2-

._ |nH\?kC1]|\"c_t1,ﬂ',"m,l llnlaﬂlllmcoml ex accor di ng to any one of dains 24 to 26,

ere [err]-is din which [err] 'is [err] wherein.
each of [érrF akhd §ers

according to Cla|n11 of formula IV.. . -80- in which each [err] ,

i ndependentty, is a group [err] -or [err], or two groups [err] or [err],
whi ch may be the sa
al koxy, hal ogen,

or [err]; i n:mhicﬂ1 [err] is [err] [err] ils {err] or

wherein X_ is -NR2 (CHZ)2 g-NR3R;, and X;. is -CO-X_ .
- 22. A complex according to . Claim 21, in which X I
is xIIc as defined in Claim 20.
23. A complex according to any one of Claims 17
to 22, in-w__hic_hlzd_,is_XIId or two identical groups X;4

where xIId is x

e
Nk

and xId is -COXd in which xd is NR (CHZ)2 3-NR§ Rf '

in which each Rm and R? ¢ 1ndependently, is methyl or
ethyl and in which R1 and R2 are defined in Claim_4.

24, A complex according to Claim 1 of fo:mula 111,

III_ or

[err] where [err] ‘is in which [erf] is [err] 26. A conplex accordlgk}to E

~J

*, independenyhy~ is methyl or ethyl. 28. A conpl ex

cor different, [err]- is hydrogen, [err] alkyl, [erf]'



whereing[err] is [err] eadh of [err] and [err], |ndependent Y, ro en
or smethyl, each of [err] and [err], independently; ”m,mm - Pd
bx.anched [err] al kyl, linear 2- or 3-hydroxy- ethyl ﬂm” I'ME AR

s hol i n

together with the N-aton1they forma pyrrolidine, pi‘pefidkFnenor

ri.ng; each of [err] and [err], independently, is hydrogen, |inear or
branched [err] al kyl, 2-hydroxyethyl or 481 - together with the N-atom. .
they forma piperidine or norpholine. ring'7FeFr] is [err]. [err].is a linear
or branched [err] alkylene, [err] has one of the S|gn|f|cances of [err]- and
Z is a divalent ni t rogen-containing bridge menber. A conpl ex

according to Cigi gh28n kN _WhijghxZ |sglekr] e i NEOQNH-
where the CONE group is FhZ thg 3T1h, % g§§ﬁ?gga st %roNEﬁ in

~complex of formula IIIa are the_same‘or

different,

xIIb is
Ry

in which X, is ~NRi-Q'-R"R“ 3

3
X11e 1S : Xo
:\(’i\. ' ;l_N/L'N
~- _ R1 e
' @
1n which x is -NR (CHZ)Z 3 N(CH3)3 or

. ®
-NR,- (CH, )‘2_—3N: >

each of R} and R}, independently} iS hydrogen or ﬁethyl,
'eéch of R; and RZ, independently, is hydrogen, linear or
branched-c1_4alky1,.2-hydroxyethyl'or
together with the N-atom they form a B
piperidine or morpholine ring;
Q' is a linear or branched'cz;saikylene.

| z3. is a direct bond, ~(CH,},_3-, -CE=CH-,
" ._’"'-0-0 ;Na' ;'s.-.o -SO ‘pl,'NHCO-
--O(caéggzgo-l ~NHCONEH-, -nncotcaz)z 3~

CONH-_or -CONH(CHZ)2_3NHCO-o



\] or -NHCOCH=CHCONH-, where Y' has one of the significances.of Y or X
A conplex accordrng to Jaim?28 or aim29, in which [err] is [erf] _
‘e [err err] is [err] wherein each of [err] and [err] \).

_ "oepend nethyl or. ethyl, or in which the two groups [err] are two
~ identica u ”gi K,IUH, [err] is defined in daim?27. 31. A conplex :
: accordrng* Oc ainms 28780-. - 82 - 30, in which Z "is -NH or
- NHCONH- . A conpouﬁd accordrng to Caim1l, of formula V in which Z5,

_|ndependently, is in the 4- or 5-position of each phenyl group and.
signifies --N=N- or [err], Ierr] i ndependently, is hydrogen or nethoxy,
R8, independently, is hydrogen, C14alky| Cl14-. -al koxy, hal ogen, [err] or
- CONRLR1; [err],'independehtly, s [err] or [err] where Xb in which [err]
is [err] and - . : . D o o

25. A cOmplex.accOrding'to:Claim 24, in which XIiz

is X

1Ic whera xII' is

c

By
-R;'N)églkXc

in which x is -NR' . (CH )————NR%RE | |
26. A complex according to Claim 24 or Claim 25, W

in which z is a direct bond,'-(CHz) ~-NHCO~, =—NHCONH-

3
oxr ~NHCO (CH )2CONH-

2 14

27. A complex according to any one of Claims 24

to.26, in whlch xIIz is xIId where xIId is

O nAw
A

in which xd is -NR' (CH r——-NR;’R;' ‘wherein each of
RS and Ry , independently, is methyl or ethyl.

28;.rA_complex according'to Claim-1, of formula IV.

8 g8a
_ v
zé_




[err] s, [err] or - 83 - each of [err] and R —independently, is p
hydrogén'or nethyl, each of [err] and [err] |ndependentl , IS h dr ogen, If?
\inear-or 3 4 branched C1 4al kyl, 2- hydroxyet,mmm]rlmm,lﬂmwth the
N-atom they form a piperidine or norpholine ring; _

‘branched [err] alkylene; or a copper conplex thereof. conpound or
conpl ex according to Caim32, in which RS, |ndependently I s hydrogen,
chlorine, nethyl or nethoxy. 34. A’ conpou&@ or conplex according to Caim
32.or aim33, in which [err], independently, is [err] where XiId is in
which [err] is [err] wherein each of [err].and [err] , independently, is

nmet hyl or eth A co pund Iex accordin agy one_of d ains
32'to 34, .in |Yﬁ??me {RéFP§n nF%X'sgﬁoglgFBHp QIIb IIe’
or two groups XIa or xIe, which may be
‘the same or different, o
831 is hydrogen, C1_4elkyl, c1_4alkoxy,
halogen, -502NR R1 or —CONR1R1:

- N ]
S
Xrp 18R] ‘N@
f : Xy
in which'xb is NRJ Q'-NR;RZ

is

X11e

. : 'ﬁe.

- =Rj -N—LQ:L
xe
xIa is -coxa or -sozxa,

.wherein X, is -NRi-Q-NRiR&
each of Ri and R3, 1ndependently, is hydrogen or methyl,
each of R3-and R y independently, is hydrogen, linear or

branched C1 6alkyl linear 2- or 3-hydroxy-
'ethyl or -propyl, benzyl or together with the
_ N-atom they form a pyrrolidine, piperidine

_ or morpholine. ring, -
each of R," and R,", independently, is hydrogen, linear

~ or branched c1_4alky1, 2-hydroxyethyl or



S

AT -is_dLLeQLLx_EQEggaLgr;he 6-position of the nahthal ene ring. 36 e A
gmpound accordrng to , of formula [err] or [err], - 84 - whereine.
) -'r],_lnd rogen, [err] alkyl, [err]. aIkoxyL hal ogen, NS
[err] - m@{ endently, is either-hydrogen, hal ogen, [err] '
~al kyl, [err] aFkoky,M- err] alkyl), -NHCONH [err] or [err], where
‘[err] is an anion, or each [err], 4 r@dependent|y, together with the t wo
carbon atons on the benzene ring forns a condensed benzene ring, [err],
i ndependent |y, ‘is hydrogen, [érr] alkyl or [err] al koxy, [err], L '
|ndependently, IS GdHtHe PR & p{élg-ggohmhq@wqr] or [err] - which
may- be the sane or ditferent, where Xb | _
v o piperidine or morpholine ring;

. ® :
'xe is -NR2 (CHZ)Z 3 N(CH3)3 or NR' (CH2 2-3 ﬁi;:>

Q': is.ailinear or branched Cz;éalkylene.
Rga has one of the significances of Rg ,-
and z; is a divalent nitrogen-containing bridge
member. B ._ | | | | |
29. A complex accoraino to Claim 28, in which 24

is 2,,, where Z, is -NH-, fNH¢0NHf, | | o
| Y' | ONH- . N

'where the CONH group is in the 3- or 4-position,

-NHCOCH2CH2C0NH- or -NHCOCH-CHCONH-, where Y'! has one
- of the significances of ! or X.
30. A complex according to Claim 28 or ‘Claim 29, in
which inb is X;347 where X, 4 is
| - . '-R'RH\
'in'which xd is. NR (CH2)2 3NR_;: RZ’ wherein each of Rg and
RT ’ independently, is methyl or ethyl, or in- which the two
groups x are two identical groups -coxd and xd is defined

in c1aim 27.
" 31. A complex according to any one of Claims 28 to



in mhrgh [err] iIs [err] . - 85 - x X is_x_e [err] I'S. [err] or [err] _‘I!’

-~ [eyr] Tss [err] wherein [err] is [err] each of [Eerri—and [c..],

independent |y, is hydrogen or methyl, each of [err .
i ndependently, is hydrogen, linear or branched [ i{" !Mﬂ '
3- hydroxy- ethyl or -propyl, benzyl or together mn ey fornra

pyrrolidine, piperidine or nnrpholrne_r@@g__each of [err] ~and [err] '

i ndependently, is hydrogen, linear or branched [err] 4al kyl, 2-hydroxyethyl
or togethlrer with the NNatomthey forma piperidine or nnrpholine ring;

[err] .

30, in which 2 4 is -NH- or -\vacoxm-

32. a corpound according *o C’alm 1, of formula V

zsa .

2
in which zs, independently, is in the 4~ or 5~position ofo

each phenyl group and signifies_'-N=N- or -NEN-,

_ R14, independently, is-hyarogen or methoxy,
e Rs, independently, is hydrogen, C1_4alkyl, c1_4f
aikoxy, halogen, SOZNR1R1 or -CONR1R1;
X

IIz, independently, is xIIb_or XIIe,.where

. | S X,
. : . ' %:y!
X110 18 - -p_';,/LN’kx
| ! b
| | ) | Xe |
xIIe'is_ 3 szzézl ' ' -

3 4‘3
Xo is -NRj- (CQZ)E:E-N(CH3)3 or

ingonr 8

in which X, is -NR}-Q'-NRJR] and



[err]

accordlng to ¢ aitm

and.[{érr] i's in the 4- or 5- posifldh f[err] i s hydrogen, chlorine,

or.

ne

[err]

Ri

i's

t hoxy and [err] |s hydrogen met hyl - met hoxy. 39. A conpound .
. accor di t r dor two
LRAGH & Ay, v [e”] %er d@%&@déﬂ’t?@; iE WpiaeBgkar bk betw\]hl oh [err] is

i denti cal group
wﬁerheoe.-afrdr'], @ind egil.] ﬂmbﬁeméntlwepgnﬁeakbyenl sm:aU&\ﬂ o -ethyl and
|

err I s~ and err |s[er In

defi ned Clam

branched C1 4a1kyl 2= hydroxyethyl or
-together with the N-atom they form a
piperidine or morp.oline ring;

.'Q] is a linear_o; branched.cz_salkylene;

or a copper complex thereof

33. a compound or complex according to Claim 32,

‘in which RB’ independently,¢is hydrogen,_chlorine, methyl-

or methoxy. S,
-34. A compound or complex according to Claim 32

.or Claim 33, in.which XIIz' independently, is X;147 where

Xr1gq 1s
X

| )\3
.-

1 S}
in which xd is NR‘ (CHZ)2 3 NR? Rg wherein each of

X

R? and Rr ‘ independently, is methyl or ethyl.

'35. A compound'or complex according to any one of

\s a M or branched [err] aIkerne , Z- is a dlvalent
bgen- t;ﬁfgrﬁTﬁﬁ‘brrege-nenber 4 37. A conpound according to Cla|n135
|ch J”m”] where the CONH group is in'the 3- or4p05|t|on
,[[e"ﬂ[é”@jﬁ the S|gn|f|cances of Y or X 38. A conpound
a|n137 in which the conpounds are symmetrical -
nmet hyl

Claims 32 to 34, in which the sulpho group is in the 31xsitnxr

and.XiIz:u;dinaﬂﬂy'bouni:hithe S-poSitioncﬁEthexuqtmhalene ring.
36. A compound acoording to Claim 1, of formula VI,
or VI, - | S

¥ia

o



40. Agconpound according to any one of Claims 36 to 39, in which Zis N
[egr] Or [err] 41. A conpound according to Oai mt—ef farmula VI, [err]_
87 - R i-s hydrogen, [err]al kyl, [err]al koxy, ogen, [err] or [err]

R i s either hydrogen, halogen, [err]al kyl, [er rﬂﬁ"ﬁ”,’ﬂ,ﬂﬂm”w”] _
[err] [err], where [err] is an anion, orR9 t oget Akl car bon
atoms on the benzene ring fornms a condensed benzene ring, R" $is*hydrogen
or methoxy, [err] is hydrogen,[err]alkyl=d#4[®rr]al koxy, RI6 is OHor .
-NH2, and 17 is OH, [err] [err]. is [err] or [err] or two groups [err] or
[err] which may be the sane or different, '

VIib

Wherein'Rs} independently, is hydrogen, C,.42lkyl, C1_44'

alkoxy, halogen, -SO"ZNR1R1 or -CONR1R1{

Rg» independently, is either hydrogen, halogen,

— . S Cy.42lkyl, C,_,alkoxy, ~NHCO(C,_,alkyl),

'-NHCONHZ,

-NHCO (CH,)) N(CH,) ﬁs, where 22 is an anion,
2°1-3 3°3
or each Ry, independently, together with the two carbon
-atoms on the benzene ring forms a condensed
" benzene ring, _ _
15+ independently, is hydrogen, C,_,alkyl or Cq_,~
alkoxy,
_ Zé,_independently, is'a_group_inb Or Xyp, OF two
groupslxla qr XIe
different, where

i Ry ‘@K b
' -f._.Xb

.1n which xb is N;é-Q'-BR;R} ’

- which may be the same or



endently, is hydrogen or nethyl, each of [err] and [err] . ; L
ndependent | “Illmmmmu’mu Illll near . or branched [err]Jal kyl, linear 2- or -’
3- hydr oxy- benzyl or together with the N—aton1they forma
pyrrolldlne plpérl i ne or nDrphollne ring; each of [err] and [err] -
i ndependently, is hydrogen, |inear_ogghbranched [err]alkyl, 2-hydroxyethyl
or together with the N-atomthey form a pi peri di ne or nDrphollne ring;
[err] Q is a linear or branched [err]alkylene. or a copper conplex

thereof. 42. A conpound or cqulex accordlng to Caim4l, in which [erk]
is_hydrogqu is _

me -WLQI

is'-coxa or fsozxa._

Xééé%rr] - 88 - [ERR] wherein Xa is [err] each of [err] and [errn] 4 ",
i I w
[

lxIa

XIe is fCOXe,

. wherein x is -NR -Q-NR'R&
.ach of 31 and Rz, independently, is hydrogen or methyl,
each of R3'and R4, independently, is hydrogen, 1inear or
,branched C1 6alkyl, 1inear 2- or 3-hydroxy-

ethyl or -propyl, ‘benzyl or together with the h—§J
_N-atom they form a pyrrolidine, piperidine

or morpholine ring,
each of R3“ and 24“; independently, is hydrogen, linear

or branched Ci_Aalkyl, 2-hydroxyethy1 or
together.with the N-atom they form a
piperidine or'morpholine:ring:"

@ i :}
Xe is -NRz (CH2)2 3 N(CH3)3 or VRZ (CH2 2 3

Q' 1is a linear or branched Cz;éaikylene',

Z4

-

37. A compound according to Claim 36, in which Z,

Y © o, 'ONHf
' » =NHOC .

-HN ~ NH-

is a divalent nitrogen-containing bridge mewber.

is -NH-, ~NHCONH-,



."

43 A conpound or conpl ex according to Claim4 -Gi;f

' rr]'as [err] or [err] is position where [err] and are ned I'n

é?arn14 44. A conpound or .conpl ex -accordi ng to 41 to .
3

in which M is (C) .where [err] is hydrogen, and [err]
i s hydrogen, nethyl or nethoxy. - 89 - 45. A conpound accordlng to Caim
1, of formul'a VIII [err] VIII X in which each [err] independently, is [err]

in which R is hydrogen, chlorine, nethyl -a86éret hoxy; [err].dndependently,
is OH or NH2; or a copper conplex thereof.. 46. A conpound or .conpl ex
raccording to daim45, in which [err] is [err]
' - where the CONH group is in the 3- or 4-position.
-NHCOCHZCHZCONH- or —NHCOCH CHCONH-, where Y' has one

of the signif;cances of Y or X.

38. A compound according to Claim 36 or Claim 37,

in which the compounds are symmetrical and z4 'is in the

4- or 5-position, Ralis hydrogen, chlorine,'methyi or
methoxy and R9 is hydrogen, methyl or methoxy.

_39; A compound according to any one of Claims

36 to 38, in which zd is xIId or two identical groups

-~ _' X174 where X, .. is B ' : r

i 'u’l‘

RN X
Id a’

where each of Rg’ and R? ’ independently, is methyl or

and X is -COX

ethyl and R} is defined in Claim 4.

40, A'conpound according to any one of Claims 36
to 39, in which Z, is -NH- or -NHCONH-
41. A compound according to CIaim 1. of formula VII,

vIiI

in which : :
' M1 is - 2



conpl ex according to Cla|n145 or Caim46, in which X.is
Coﬁpeg??TghhﬁﬁérerfERR - 90 - R2 is hydrogen or nethyl, Q '1%;%&{5
ear ﬂm Hmm kyl ene and each of [err] and [err] independently, )
i's hydro Iﬂ ﬂnched [err]al kyl, 2- hydroxyet hyl or together-with . -
t he N—atonrthey fofma errdrne or nDrpholrne ring. 48. A conpound or - -
conpl ex according to any one of 4 preceding clains in salt form 49. A

process for the production of a complex of fornula | as defined in CGaim1l"

conpri sing reactlng a corrpound of formula IX, [err] inwhich FF is a

netal lizabl e resr dye th an equj val ent of a net donat corrpound 50. . .
"A process for®ghe EFO YErPgRTyf %-q@ﬁ&yt}r?d Cf- 4 ah%%g‘é"é?rned in Claim

1, substanti al I y as
SOzNR1R1 or CONR1R1,

,Rg'- is either hy_drogen, -ha_l_ogen, alkyl,

1-4

C,. 4alkoxy', _—NH_CO (C1_4alky;) ’ -KHCONHz,

2)1 3N(C 4.e_1.lll‘<.yl)2. or .'_,NH,CQ(CHZ)
6 AG

~, where is an anion,

- -NHCO (CH 1-3"

@
N(CH3)
_or Rg together ._with the two _carboh_ atoms: on :the.' |
benzen'e ‘ring formsa condensed benz_ene_ ring,
R1: 4 is hydrogen or methoxy, o |
R15 is hydrogen, C1 4alkyl or C1 4alkoxy,

| . . <
R16_'. is OI_{ or -NH,, an;l_ | . _ |

z! or two groups xI or X;¢ whicl'_x may be

a OrX

is X11p ITe
‘the same or dif_ferent-,

_— X

X, 1s-NR}-Q'-NRIR, |

: : o
_ . e
- X1 18 ﬁ
I ’ -R;‘N’L's_
. . . ;. e
X7, is -coxa*or.-sozxa.



her ei nbef ore described with reference to any one of Exanples 1 to 160. 5l
690ﬂﬂbUnd of fornula I, whenever obtained by a process according to C
9P 52." A process for dyel ng or printing subst HH of -or
_.corrprl sing | eather, paper or cotton conprisi ng“mmﬂﬂ““m mound or
conpl ex accordi ng to any one of Claims 1-to 47, *incexteral® salt form -
91 - 53. A process according to Caimb52, substantlally as herei nbefore
described with reference to any one of Eﬁaﬁples Ato E. 54. Dyed or printed

substrat es whenever obtalned by a process accordlng to Caimb52 or Claim
53.

_x is -coxe,

Ie
where:i.n-x'a is -NRé-Q-ﬁRéRa

each of R{ and_Ri;’indepenaently,'is hydrogen_or methyl;
each of R3!and'R45 independently, is hydrogen, linear or.
branched C1_6a1ky1, linear 2- or 3-hydroxy-
ethyi or -propyl, benzyl or together with the
ﬁ-atom they form a pyrrolidine, piperidine

or morpholine ring;
s ~ each of R3 and 84 . independently, is hydrogen, linear

- or branched C1 4alkyl, 2-hydroxyethyl or
3l ' together with the N-atom they form a

piperidine or morpholine ring.

L] @ |
Xy is -NR,'(CH,),_,-N(CHj) 3 or -NRj-(cH,), P

Q' is a 1inear or branched C2 6alkylene.-

or a copper complex thereof.

42, A compound or complex according to Claim 41,
~ in which R8 is hydrogen.' '
43. A compound or complex according to Claim 41
or Claim 42, in which z& as_xm:b or xII is in the 4- or 5~

e
position where xIIb and XIIe_ere defined in Claim 4':'

44. A compound or complex according to any one _

of Claims 41 to 43, in which M, is (C) where R '5 is

1
hydrogen, methyl or methoxy and R9 is hydrogen. methyl or

methoxy.



nmmmmnﬂmmum FEEETE N

- 39'-.

- 45. A compound according to Claim 1, of'formulad

VIII

in which each‘Mz,;ndependently; is

: or : _ . o S -

Rqs

iﬁ which R,g is hydrogen,dchlof;neﬁ methyl.or methoxy;
| Rygs independently, is OH or NH,;
or a copper complex thereof.
46._ A compound or complex according to Claim 45,,

" in which R, is NH

16 2°
: 47. a compound or complex according to Claim 45 or

-Claim 46, in which X is X or xe; _where

-~

b
- e’ | J— [ E-1.
xb is NR Q NR3R4 and

X, is -NRj- (CH )-—-?tcn3)3 or

-NRz-(CHzrizs—-N >



soigd @

.._ |
O e |

Ri is hydregen.or methyl, _
Q’- is a linear or branched Cé;salkylene and
each of R3" and,R4", independently, is hydrogen, linear
or branched C,_4alkyl, 2-hydroxyethyl or
together with the N-atom they form a pipefidine
or morpholine ring. '

48.' A cohpound-er complex according to any one of

~ the preceding claims in salt form.

49. A proeees for the production of a complex

" of formula I as defined in Claim 1 comprising feacting-

a compound of formula IX,

| z1-X)h o
(H°3s.)‘£_'ff' ' : . IX
| [2,- (X) |

2]p

‘in which F' is a metallizable residue with an equivalent

of a metal donating,eompound.

50. A precess for the_productibn of a compound -
of formula I as defined in Claim 1, substantially as
hereinbefore described with reference to eny one of
Examples 1 to 160. |

.Sf. A compound of formula I, whenever obtained
by a-p:ocess according to Claim 50. |

| 52. A process for dyeing or printing subetrates

consisting'of'cr comprising leather, peper or cotton

| comprising employing.a compound or complex according to

any one of Claims 1 to 47, in external salt form.
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- 91 -~
53. A érocess a¢cording-to'Claim'52;_Subsiantiaily
as hereinbefore described with reference to ahy one of
Examples A to E. |
54, Dyed or printed substrates whenever obtéinéd'

byﬂa process according to Claim 52 or Claim 53.
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