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Case 153-5199

-1 -
A PROCEZSS rOR MASS DYEING QF SYNTHETIC POLYAMIDES ~
The invention relates to a process for mass dyeing of synthetic
polyamides.

According to the invention, there is provided a process for

pigmenting synthetic polyamide comprising pigmenting in the mass the

polyamide vwith a compound of formula I or II

'RZ
c/n R
3
R?/// ::::N
~¢ 5
0
R
Q=
A 2
O/C [ _ 2
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v B H E
e I3

(1)

(1),

in vhich R, is hydrogen, trifluoromethyl, halogen, Cy-qalkyl,

Cy.calkoxy, cyano, nitro, hydroxyl, amino, Cy_4alkylanino,

di-(C;-4)alkylamino, phenylamino, N—Cl_qalkyl—N—phenylamino{ acyl;

acyloxy or acylamino,




- 2 - Case 153-5199

Me is a divalent metal atonm;

Ry is 1,2-phenylene, 1,2-, 2,3~ or 1,8-naphtﬁ§lene or
2,27-diphenylene, the phenylene and naphthylene groups of R; being
unsubstituted or mono- or di-substituted by Rza where R;, has a ‘
significance of R; other than hydrogen or by 3 or 4 halogen atoms; or
in the naphthylene group two adjacent carbon atoms can be bridged by
_NH-CO-NH-, -N=C(CH3)-NH-, -N=C(C¢Hs)-NH-, -CO-N(CgHs)-CO-,

-CO-NH~CO-,
¢¢0
e g
A o@s
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//’N //ﬁ=0
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\\0
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—N—N—CO— 3 ~CO—I:I——.-‘I“—- }
R R 2R
—H—C0—CO0—N— 3 —CO—N—H——C0— '
I i 1 1
R R R R
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—t—C0—H—C0— . 00
2 R ] R

—a—C0—H— or —CO—N—CO0—

vhere R is hydrogen or Cy..alkyl unsubstituted or substituted by
1 to 4 groups selected froa halogen, cyzno, C,_¢alkoxy, phenyl,
phenoxy, acyl; acyloxy or zcylamino; and

R, together with the two carbon atoms to which it is attached
form a 5 or 6-membered carbocyclic or heterocyclic group or form a 9-
or 10-membered bicyclic carbocyclic or heterocyclic group, the rings
of Ry being unsubstituted or substituted by 1, 2 or 3 groups Rs. When
R,, has a significance of R; other than hydrogen, or Ry is
—NH-COC(CN)=C(CH; }—, N{(CH;)-CO-C(CN)=C(CH;3)-,
—N(CgHs )-CO-C{CN)=C(CH3 )~ or -N(CjE;)-CO-C(CN)=C(CHj)-.

In this Specificatioh, where a symbol appears more than once in

a formula, its significances are independent of one another unless

indicated to the contrary.

In this Specification preferably any acyl group is a -CO-Rjo,
-50,-C¢Hs or $0,Cy.4alkyl group vhere Rpq is selected from Cy.4alkyl,
phenyl C;.¢alkenyl; Cj.;alkoxy, hydrogen or phenoxy. Any acyloxy
group is preferably -0-CO-Ryo or -0-50,-CgHs or -0-50;Cy.q4alkyl and
any acylamino is preferably -N(Ry5.)CO0Ryo oX —N(Rj0a)50;Cy-¢alkyl or

-N(Ryg,)50;-C¢Hs where Ry, is hydrogen, Cy_salkyl or phenyl.
Preferably any halogen present is chloro or bromo.

Preferably R; is Ry’ where Ry’ is
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“N—CO0—CO—N— or —N—CO—N—
R R R R

wvhere R is defined above.

Preferably R is hydrogen.

Preferably R; is R;’ where Ry’ is 1,2-phenylene unsubstituted or
substituted by 1 to 4 halogen atoms, 1,8-naphthylene, unsubstituted
or substituted by 1 to 4 halogen atoms or mono- or di-substituted by
amino, nitro, methoxy, phenylamino, acetylamino or benzoylamino or
bridged in the 4,5-poesition by -NH-CO-NH-, -N=C[CHj;)-NH~,
-N=C(C¢Hs}-NH, -CO-N{CgHs)-C0-, -CO-NH-CO-

More preferably R; is R;" where Ry" is a 1,B-naphthylene
unsubstituted or substituted by 1 to 4 halogen atoms or mono- or
di-substituted by methoxy or mono-substituted by nitro, acetylamino

or benzoylamino.
Preferably R; is hydrogen.

Preferably Me is Me’ where Me’ is chromium, copper, manganese,
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iron, zinc, nickel or cobalt.
More preferably Me is Me" where Me" is copper, zinc, nickel or

cobalt.

Preferably Ry is Ry’ where Ry’ is ~CH=CH-CH=CH-,
—CH=C(C1)-CH=C(C1)-, -CH=CH-C(OCH;)=CH-, -CH=CH-CH=C(OCHj)-,
~NH-CO-C(CN)=C(CH;3 )-, -N{CHj3)-CO-C(CN}=C(CHj3)~-,

-N(C6Hs )-CO-C(CN)=C(CH3)-, —N{CsHe }-CO-C(CN)=C(CH;3)- or

@

More preferably Ry is Ry" where R," is -CH=CH-CH=CH-,
—CH=C(Cl)-CH=C(Cl)- or

9@

Most preferably R, is

Q@

Compounds of formula I and II are known or can be made from
known compounds by known methods. For example, compounds of formula I

can be prepared by condensing one mole of a compound of formula III

R//,/COOH (111)

1
N cooH

(or its acid halide or acid anhydride) with one mole of a compound of

formula IV
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2 (1v)

(or its-salt form), in which the symbols R; to R; are as defined
above.

The condensation can take place without solvent in molten form
at temperatures of 150-300°C inclusive (preferably at 250°C) or in
inert solvent at temperatures from 250-300°C inclusive, preferably

100-250°C optionally in the presence of a catalyst.

Preferred solvents are high boiling aliphatic or aromatic
hydrocarbons (e.g. xylene, diphenyl, nitrobenzene, chlorobenzene,
chloronaphthalene, glycol ether, organic acids and acid amides). If
the compound of formula III is used in free acid form, water can also

be used as solvent.

Compounds of formula II can be prepared by condensing 2 moles of

a compound of formula V (or a mixture thereof)

oo
4__C-0H

vhere R; 1s as defined above;

with one mole of a compound of formula IV above (or its salt
form); and metallising (either at the same time or after the

condensation process) with one mole of the salt of a divalent metal.
Such metal salts include the chloride, formate and acetate.

The condensation reaction of the compounds of formula V with
that of formula IV will generally take place in water or in a solvent
system miscible with water, or for example a low molecular weight

C,_salcohol, dimethylformamide, N-methylpyrrolidone, dimethyl-
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acetamide, a glycol, dioxane or a glycol ether. The temperature of
the reaction is from 20 to 250°C, more preferably 30 to 150°C.
Compounds of formylae 1 ind IT and their preparation are disclosed in
CH 561,763 and US Patent 3,896,113, the disclosures of which are
incorporated herein by reference.

The pigments used in a process according to the invention are
excellent for mass pigmenting of synthetic polyamides (e.g. all types
of nylon). Such polyamides are those resulting from the condensation
or polymerisation of dicarboxylic acids and diamines - for example
the condensation products of adipic acid and hexamethylene diamine,
of lactams (e.g. e-caprolactam) or of aminocarboxyelic acids (e.g.
w-aminoundecanoic acid). These products are mixed with the pigment
and can be formed into fibres and textile articles by knowvn methods,
e.g. melt spinning, injection dye casting, injection extrusion or
film blovwing.

Mass pigmentation of polyamides 1s disclosed, for example, in
DOS 1,670,238, DOS 3,504,143 and DOS 3,439,045, the disclosures of
which are incorporated herein by reference. Preferably, the mass
pigmentation process comprises mixing the pigment vith molten polymer
prior to molding the resulting mixture into the desired form. More
preferably the pigment and polymer are premixed in finely divided
colid form followed by melting of the polymer and further mixing.
According to a further preferred technique, the pigment is added to
the polymer in the form of & masterbatch, i.e. previously formed
mixture of a relatively high concentration of pigment, i.e. 1.5 to
50 %, by weight, in a relatively small amount of the same polymer
that is to be pigmented. Typically, the masterbatch is prepared by
extruding a mixture of pigment and polymer in the form of gtrands,
which are cooled and then cut into particles of suitable size for
mixing vith additional polymer.

Preferably, the pigment iz of & particle size less than 5
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microns for mass pigmentation, more prefarably about 1 to 2 microns.
size reduction of the pigment can, if necessary, be carried out
during the preparation of a masterbatch, e.g. by shearing forces in
the extruder.

The pigments used in a process according to the invention are
not only heat stable at the formation temperatures of the synthetic
polyamide, but also form light stable pigmentations.

The invention will now be illustrated by the following Examples
in which all parts and percentages are by weight and all temperatures
are in degrees Centigrade.
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Example 1
100 Parts of poly-e-caprolactam in powder form are mixed with

1.0 part of the dyestuff of formula la

W4 H
A T~ (1a)
8'{:\\N e

H

(prepared according to Example 1 of Swiss Patent 561,763) in
granulate povder form in a tumble mixer. The powder mixes vell in a
short time and agglomerate with the granulate. After mixing for about
10 minutes the mixture is taken for drying at 120°C for 16 hours,
after vhich it 1s placed in a melt spinning machine and after
standing in the spinning machine (Fourne spinning machine spinning
rate 1 kg/hr) for about 8 minutes at 275-280° under e nitrogen
atmosphere the resulting molten polymeric product is spun into fibres
followed by stretching at room temperature (stretching ratio 1:4) on
a Dienes tenser. The resulting yellow dyed fibres have good light
fastness properties.

In a similar fashion, other synthetic polyamide fibres (e.g.
Nylon or Perlon) can be mass-dyed.
Examples 2 to 74

Example 1 is repeated using 1 part of a compound of any one of

Compounds 2 to 74 in pluce'of the compound of formula 1a.
Compounds 2 to 74 are compounds of the formula

i

c‘/N
Y
e
i

{n which R; # and R; are defined in Table 1 below.
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TABLE
Shade on
Compound
No. Nylon 6,6
H
2 02N & I/ reddish-
05N
O 2 O ~ N R ye]]ow
H

3 @[ do. yellow

cl
5 ““3 do. do.

X

c!

6 cx: : do. orange
7 ¢ Cl Br do. do.
8 & Y do. yellow
9 O ci O do. do.

oL
10 Br do. do.
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Table 1 (cont.)

Compound Ry Rq Shade on
No. Nylon 6,6
cl
Q /i: /0
Q O - EIO yellow
8r
12 @ do. yellow
\ 2 P

[o1]
%

13 cs . do. orane
cl O -
14 do. red
15 @ do. red
GD
16 @ - do. yellow
§ 0 ®
NG, {le
Q o O do. orange
H300 Q O
do. orange-red

Haco—{ )
HaCO—~ /)




Case 153-5199

Table 1 (cont.)

R R Shade on
ﬁompound ' Nylon 6,6
0.

19 . Q HzN N ]io red
HN—4 ) P, SN

20 do. yellowish-

O AHscCOHN' orange
HaCCOMN~—{ ) Pa

21 do. yellow
7 Hscsconm-@,-
H5C gCONH Y/
22 do. red
. NHZ
i Q ellow
do. Y
23
NG,
N
24 > do. red
NH2
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Table 1 (cont.)
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R Shade on
Compound Ri 3 Nylon 6.6
No.

NHCOCH4
H
7 N N fo
25 | <~ N orange
NHCOCH3 H
26 NHCOCe"s do. do.
;;;;;;!!':-
27 Nwat do. do.
COCH4
28 NHCOCgHs do. do.
HCOCgHs
brown
29 0N ) do.
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Table 1 (cont,)

Compound R Ry Shade on
No. Nylon 6,6

H2N /I:j /0
30 HaN— ) - wLo red

0
3l O (/ do. yellowish-
Q NH orange
\
0
32 o do. do.

33 H do. yellow
N
0 =
~,
N
34 . 1owish-
H3C—< : do gﬁangzmh
N
35 “scs_</ t do. : 11 owi sh-
: O yellowish

orange
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Table 1 {cont.)

Ry R Shade on

Compound 3 Nylon 6,6

No.

——

0
N M o AN~z © .
36 N N yellowish
O \0 . N \a Yo orange

o H
37 O N/ N do. do.
o

38 B P do. do-
N — CgH

39

0
N
@ - >.=o yellow
S~
N
H
0 L do. -

Ci

c

41 do. do.

Cl
Cl
i
Cl
Ct
Br
Br
Br

8r

42 do. orange

43 do. dO.
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Compound Ry Ry Shade on
No. Nylon 6,6
H
N
. CI ct : N >,= o orange
H
45 ¢ Br — ) do. do.
o
Br -
46 Q do. do.
W, ®
Br
47 ci @ do. orange-red
ci Ql’
48 o do. red
ct 4!»
»oe
clI
Ly
49 CD do. red
Bra
brown

50 /_\ 0N @ do.
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Compound Ry : R3 Shade on
No. Nylon 6,6
NO,

H
® > - >
=0
51 O Q ~ N orange
NO, H

52 1500 (2
& /) HyCO= /)
>3 . H,CO @

54

55 a HSCCOHN
H,CCOHN— /) P,

56

S Sl o ¢

do. do.
do. reddish-
violet
do. orange
do. do.
do. do.
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Table 1 (cont.)

Compound R1 Ry Shade on
No. Nyton 6,6

: O,N - ‘>——'o brown
57 ~
0N, / N
H,N
58 i O do. reddish-
HaN QI’ violet

59 orange

0X

rz ZI
(=%
Q

60 0 /0 do. do.

bl ’ N Q do. do.
wacl :‘
I )

62 do. do.
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Comnound R1 Ry Shade on
Ho. Nylon 6,6
°\ N
" O ~ = ° orange-red
63 O N g
0 H
64 O\ do. do.
Y
0
65 N oy do. do.
o<
H )
6 Q H do. red
3
HEN
67 NO2 do. orange
@)
§ )
NO
red

68 NH do.
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Compound R1 R4 Shade on
No. Nylon 6,6
NHCOCHg H
®, "
=0 orange-red
~
69 ) y
NACOCH,
70 NHC OCgHg do. do.
NHCOCgHs
NHCOCHS
71 @ O do. orange
NHCOCgHg
72 ¢ do. do.
HCOCgHs
73 0\: . © @ do. orange-red
;;[rq][::l" N
o7 K W),
0
(D T
74 HN O HN g do. red

I
CgHg
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EXAMPLES 75 to 95 as
Example 1 can be repeated using 1 part of Compounds 75 to 96 in

place of the compound of Example 1.

]5
Compounds 75 to #€ are compounds of the formula

D, o

/C I H
0" X
'Me\- R3
) e N
H B
¢ I

\C— CH
)

where R; and R, are as defined in Table 2 below. The compounds

of Examples 76 to 97 an be made analogously to those of Example 1 of

DOS 2263235 from suitable reactants.
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TABLE 2

Compound R, R3 Shade on

No. Nylon 6,6

75 - Ni yellowish-red

L ~NH-C0-CO-NH-
76 do. do. orange
-NH-COQ-NH-
77 - N dO. 5
\ -NH-CO-CO~NH- yvellowish-orange
/8 do. do. Co  brown
o
79 J[f§ﬁ do. Ni brown
ci
80 do. do. Cu yelTow
81 do. Cu orange
\

82 do. -NH-CO-NH- . In yellowish-
orange

83 do. do. Cu i'JY‘OWﬂiSh—
orange

84 | ~ do. Cu brownish-
yellow

85 do. do. Co yellowish-

orange



PRt

Table 2 (cont.)

23

Case 153-5199

Compound Rg Ry Me  Shade on
No. Nylon 6,6
B,
85 ﬂ:ﬁ\ -NH-CO-NH- Zn yellow
86 /H:Qh do. Cu yellow
HaCO
87 Haco—ﬂjtﬁ do. Ni orange
88 do. do. In  yellow
ci
89 3 do. Cu yellowish-
I orange
ci
90 do. do. Ni orange
91 do. do. In yellow
0
92 thﬂf\N; do. Zn do.
!
HSC
o}
33 NG do. Ni reddish-
1 T-cna orange
HL
94 o do. ZIn  do.
NC
]fL':"CaW
H3C
95 o do. Cu  brownish-orange
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Example 96
Example 1 is repeated, using {nstead of the 100 parts of

poly-e-caprolactam and 1.0 parts of the dyestuff of formula 1a, of

the following

1.0 parts of the dyestuff of formula 1la (particle size 5 u)
defined in Example 1 is mixed well with 4.0 parts of
poly-t-caprolactam in powder form. This is then extruded at about
200°C in a Verner pfleider extrusiometer (at a ratio of 100 kg /hr)
and then granulated in a Verner Pfleider granulator. This granulate
is then added to 96 parts of poly—:-caprolactam powder and is mixed

wvell.

Instead of the dyestuff of Example 1, Example 96 can be repeated
using any one of compounds 2 to 95 of Examples 2 to 9% resgpectively.
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CLAIMS: -

1. A process for pigmenting synthetic polyamide comprising

pigmenting in the mass the polyamide with a compound of formula I or
II
R2

Ry {1

R
\ET\ _—CH
A R
U,,/C 2
~ K
'Hez// (11},
0 <
¢ | %

/’iijc— CH
Ry

in which R; is hydrogen, trifluoromethyl, halogen, Cy.;alkyl,
C,.4alkoxy, cyano, nitro, hydroxyl, amino, Ci_(alkylamino,
d1-(C;.()alkylamino, phenylamino, N-C;_calkyl-N-phenylamino; -

. aeyl, acyloxy or acylamino,

Me is a divalent metal atom;

Ry is 1,2-phenylene, 1,2-, 2,3~ or 1,8-npaphthylene or
2,27 -diphenylene, the phenylene and naphthylene groups of Ry being
unsubstituted or mono- or di-substituted by Rz, where Ra, has a
significance of Ry other than hydrogen or by 3 or 4 hélogen atoms; or
in the naphthylene group tvo adjacent carbon atoms can be bridged by

_NH-CO-NH—, -N=C(CH,)-Ni-, -N=C(C¢Hs)-NH-, -CO-N(CgHs)-CO-,

~CQ-NB-CO-, ﬂ_4ff? ﬁ\\c
/// ; luo

—*—C§§0 :,,C=o




RJ is

—N— K—C0—
R R

-

] —
1
]

—K—C0—C0—

—N—CO——flx'—COH
R R

—H—CO—h— or
1 ]

R R

Case 153-.5169

H
e
or
N
C/
AN
G
—Co0—N—N— ;
2 R

. —CO—N—N—C0— ;

R R
. —CO—N—CO—N—
R R
—C0— N—C0—

R

vhere R is hydrogen or Cj_calkyl unsubstituted or substituted

by
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1 to 4 groups selected from halogen, CYyano, C;.salkoxy, phenyl,

phenoxy, acyl, acyloxy and acylamino; and

R; together with two carbon atoms to which it is attached form a 5
or 6-membered carbocvelic or heterocyclic group or form a 9- or
10-membered bicyclic carbocyclic or heterocyclic group, the rings of Ry
being unsubstituted or substituted by 1, 2 or 3 groups R;, vhen R2a has a
significance of R; other than hydrogen or R is -NH-CO-C(CN)=C(CH3)}-,
N(CH; }-CO-C(CN)=C(CH3 }~, _N(CgHs)~CO-C(CN)=C(CH3)- or
_N(CaH5)-CO-C{CN)=C(CH3)-.

R A process according to Clain 1, in which Ry is R3¢ vwhere R3

is

——(0—Co—N— or 0TI
2 R R R

in wvhich R is as defined in Clainm 1.

3. A process according.to Cclain 1, in which Ry is Ry’

<here R,' is 1,2-phenylene unsubstituted or substituted by 1 to 4
halecgen atoas, 1,8-naphthylere, unsubstituted or substituted by 1 to
4 halogen atoms or mONC— OF di-substituted by amino, nitro, methoxy,
phenylzaino, acetylaemino or benzoylarzino or bridged in the
4,5-position by -NE-CO-KE-, -N=C(CH;)-Ki-, _N=C(C¢Hs)-NH,
_CO-N(C¢Hs)-C0~, ~CO-NI-CO-

// i or
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4. A process according to Claim 3, in which Ry is R;" where
R," is 1,8-naphthylene, unsubstituted or substituted by 1 to 4 halo-

gen atems Or MOno- OF di-substituted by methoxy or mono-substituted

by nitro, acetylamine or benzoylamino.

in which He is e’ wvhere

5. 4 process according to Clain 1,
zine, nickel or cobalt-

Ke’ is chromium, copper, manganese, iron,

in vhich Ry is Ry’ wvhere
~-CH=CH-C{0CH; )=CE-,
-N{CH, }-CO-C(CN)=C(CHd;y)-,

6. A process according to Claim 1,
R’ is ~-CH=CH-CH=CE8~-,-CH=C(Cl)-CE=C(Cl)~,
-CH=CH-CH=C(OCH,)~, -NA-CO-C(CN)=C(CH;)-,
—-N(C¢Hs)-CO-C(CN)=C(CH3)-, or

7. A process according to Claim 6, in vhich Ry is R¢" vhere

R," is -CH=CH-CH=CA-, -CZ=C(CL)-CH=C(Cl)~ or

9@

B. A process according to Claim 1 substantially as herein

described with reference to Example 1.

9. Synthetic polyznide to vhich a compound of formula I or

formula II as defined in Claim 1 has been applied in the mass.

3700/DM/KC
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