- 1= Case 153- 5199 A PROCESS FOR MASS DYEI NG OF SYNTH

POLYAM DES The invention relates to a process for mass dyeing oéé@ﬁgﬁﬁs
polyam des. According to the invention, there is provided a process for

pi girept.i ng synt heti c pol yani de conmpri sing pi grreggs n e mass the

pol yamﬁ’e wi th a-conpound of forrrurTIHa | or Il [err] i 853'9 ed:r] [err] in which
R2 is hydrogen trifluoronethyl, halogen, [err]alkyl, CI . al koxy, -cyano,
nitro, hydroxyl, amino, Cl_ 4al kyI am no, di-(C14)al kyI am no, phenyl am no,

N C - 4al kyl - N—'phenyl am no; acyl, acyloxy or acyl am no, -2- -
Case 153-5199 Ke is a divalent netal atom Rl is 1, 2-phenyl ene, 1,2-, 2,3-
or 1, 8-naphthylene or 2,.2-diphenylene, the phenylene and naphthylene
groups of Rl being unsubstituted or nono- or di-substituted by R2. where
R2a has a significance of R2 other than hydr ogen or by 3 or 4 hal ogen
atons; or

A PROCESS FOR MASS DYZING OF SYNTHETIC POLYAMIDES ~

The invention relates to a process for mass dyeing of synthetic

polyamides.

o According to the invention, there is provided a process for
pigmenting synthetic polyam1de comprising pigment1ng in the mass the

polyamide w1th a compound of formula I or II

(1)

Ry (1),

in'vhich R, is hydrogen, irifluoromethyl, halogen, C;.(alkyl,
C;-;alkoxy, cyano, nitro, hydroxyl, amino, C.4alkylamino,
di-(C;_4)alkylamino, phenylaminp, N-01_4a1ky1-N—pheny1amino{ acyl;
acyloxy or acylamino, '



in the napht' hyl ene group two adjacent carbon atoms can be bridged by 5
- CO- N(C6H5) - CO-, - CONH CO-, '
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2,2/-diphenylene, the phenylene and naphthylene groups of R, bezng

unsubstituted or mono- or di- -substituted by R;. where Rza has a
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where R is hydrogen or Cl-4alkyl unsubstituted or substituted by 1 to 4

groups sel ected from hal ogen, cyano, Cl-4al koxy,:- phenyl, ;*. phenoxy, acyl,
acyl 0y -or acyl and no; and R4 together with the two carbon atons to which it
is attaghed forma 5 or 6- ‘menber ed 3car bocycl i c €#SehédE5d8Yclic group or
forma 9-' or FO-nenbered bicyclic carbocyclic or heterocyclic group,- the
rings of R4 being unsubstituted or substituted by 1, 2 or 3 groups R2* when

R2. has a signifi e ,pf .R2 other than r%gn_pr R4 is

- NH- COC( CN) = qcm?“%ﬁ(ﬁb:lig%cocem) _q(%ﬂ) N O8H5) - CO- C( CN) =C( COHB) -

-N(C3H7) -CO- C(CN) RC(CHR -. In this SpeC|f|Bat|on- where a synbol appears
nore than once iih a fornula, ‘its significances are independent of one

anot her unl ess indicated to the contrary. In this Specification preferabl y
any acyl group is a -CO Rlo, -802 C6H5 or SOZCl.4aI kyl group where Rlo is

selected from Q;I.r4 KyL. phen C% an Cl. 4al koxy, hydrogen or
phenoxy.. Any. acy. 0oX droup i pre 8_ OCORlo or -0O-SQ0- C6HS5 or

-0 s02Cl_4al kyl fand aRy acyl amino isRoreferably -N(Ri 0.)CORt 0 of 5
-N(R O ) SO2C1- 4alkyl or -N(R 0% SO2- C6Hs where RI O is hydrogen, Cl.4alkyl
or phenyl. Preferably any hal ogen present is chloro or bromb. Preferably R3
is R3'" where R3' is -4 - Case 153-5199 :

vhere R is hydrogen or C;_;alkyl unsubstituted dr substituted by
1 to 4 groups selected from halogen, cyano, C,.;alkoxy, phenyl, '
gxi phenoxy, acyl, acyloxy.or acylamino; and

Ry 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-renbered'bicyclic carbbcyclic or heterocyclic group,- the rings
of Ry being unsubst1tuted or substituted by 1, 2 or 3 _groups Ry, when
R;, has a significance of R, other than hydrogen, or Ry is
—NH-COC(CN) =C(CH3)~, N(CH;)-CO-C(CN)=C(CH;)-, ' '
-N(CgHs )-CO-~ C(CN)-C(CH3)— or -N(C;3B,)-CO-C(CN)=C(CH3)-.

In this Specificatioh, vhere a symbdl appears more than once in
a formula, its significances are independent of one another unless

indicated to the contrary.

o ' In this Specification preferably any acyl group is a -CO-Rjo; .
~-S0;-C¢Hs or SOzC1_4alky1 group vhere R;, is selected from Cj.salkyl,
phenyl C,. alkenyl; C1_4alkoxy, hydrogen or phenoxy. Any acyloxy |
group is preferably -0-CO-Ryo or -0-S0;-C¢Hs or -0-S0,C.calkyl and
any acylamino is preferably ~N(Rjga)COR;q or ~N(Ryga)S02Ci-calkyl or
~N(R194)50,-CsHs where Ryo. is hydrogen, C;. alkyl or phenyl.

Preferably any halogen preseht is chloro or bromo.

Preferably R; is R;! vhere R;’ is



NNCOCON or -NCO N R - R R - R where Ris defi ned,
above. Preferably R is hydrogen. Preferably Rl is Rl' where Rl' is
1, 2- phenyl ene unsubstituted or substituted by 1 to 4 hal ogen atons,
1,18- napht hyl ene, unsubsti tuted _0f _substitut egaddy1431529¢4 hal ogen atons or -
dpno- or di-substituted by anmino, nitro, methoxy, phenyl ani no, acetyla#i no
or benzoyl anino or bridged in the 4,5-position by -NHCO N+, . .
-N=C(CH3) - NH-, . - N=C(CBH5) - NH, - CO-N( C6H5) - CO-, - CO- NH- CO- H Co ' ~~~H
-C=0O H Mre pr_gf-e(l:@-btut—lﬂl_l SRl "_Nm@g-em is a 1, 8-napht hyl ene '
unsubsti tuted or ‘substi tut ed by to 4rhal ogen atons or nono- or

di -substituted by met hofy or subsﬁltut ed by nitro, acetylam no or
benzoyl ami no. Preferably R2 is hydrogen. Preferably Me is Me' where Me' is-

- chrom um copper, nmanganese, - -5- - Case 153-5199 iron, zinc,
- nickel or cobalt. . ' ' o
' where R is defined above.

Preferably R is hydrogen.

Preferably R; is R;’ where R;’ is 1, Z-phenylene unsubst1tuted or
substituted by 1to 4 halogen atoms, 1,8—naph;hylene, unsubstituted
or subétituted by 1 to 4 haIOgen atoms or mono- 6r di-substituted by
amino, nltro, methoxy, phenylamino, acetylamino or benzoylamino or _
bridged in the 4,5-position by -NH-CO-NH-, -N-C(CH3)-NH- : . o
-N=C(CgHs )-NH, -CO-N(C¢Hs)-C0-, -CO-NH-CO- . | -

More preferably R1 is Rl" where R;" is a 1,8-naphthylene

unsubstituted or substituted by 1to 4 halogen atoms or mono- or
"di-substituted by methoxy or mono-substituted by nitro, acetylamlno-
or benzoylamino. '

Preferably R, is hydrogen.

Preferably Me is Me’ vhere Me’ is chromium;_copper, manganese,



Mor € preferably He is Me" where Me" is copper, zinc, nickel or cobalt.
Preferably R4 is R4' where R4' is -CH=CH CH=CH, CH:C(CI) CH-C(CI)

- CH=CH- C( OCH3) =CH-, CHfCH-CH:C(OCHS) -NH-COC(CN) =C( CH3) -

- NCCH8) € 0O O( ON) =O( CHB) - , - N( O6HB) - 0O O ON) =0( CH3) -

-N(CQHS) ‘CO- C(*CN) : C(CHS) or More preferably R4 i s R4" where R4™ is

- GHECH CHECH-, -CH=ECQ( O )-CHC(d ) - or 00 Nbat- pref er abl Wag@ §33-FMpounds of

formula I and 11 are known or can be made from known conpounds by known
nmet hods. For ex conmpQu of fotmula | can be prepared by

condensi ng. one 8' d"Tinﬁ’ c,”dﬁg%]tsjﬁﬁ ‘Eﬁbaﬁ& mulalll ,, 0K K

~~~~~~ (1'1'1) COCH (orMaresprafedaliyl Hdeisolle'a(whelreanhydrsi deppen tdinonenichek oxf a

conmpound of formghay{V -6- - Case 153-5199 2 2 2 (or its-salt

form, in which the symbols Rl to R3 are as defined
. Preferably R; is Ry’ vwhere Ry’ is -CH=CH-CH=CH-,

-cn=c<c1) CH=C(C1)-, -CH=CH-C(OCH, )=CH-, -cnacn-cn=C(ocﬁ,)-,
~NH-C0-C(CN)=C(CH; )-, -N(CHj)-CO-C(CN)=C(CH3)-,
" -N(C6Hs)-CO-C(CN)=C(CH;)-, -N(C¢Hs)-CO-C(CN)=C(CH;)- or

.

B
More preferably R, is R;" vhere R¢" is -CH=CH-CH=CH-,
~CH=C(C1)-CH=C(Cl)~ or .
Most preferably R, is

'Compodnds of formula I and II are known or can be made from
known'compounds by known méthods.'Fpr example, compounds of formula I
can be prepared by'condensing_one mole of a compound of fo;mula IIT

OOH | o
R/C . ()
“coon o |

(or its acid halide or acid anhydride) with one mole of a compound of
formula 1V h



.above. The condensation can take place wi thout solvent in nolten format .

- tenperatures of 150-3001C inclusive (preferably at 2500C) or in inert

sol vent at tenperatures from 250-3000C inclusive, preferably 100-2500C

- odtlonally in the presence of a catalyst. Preferred solvents are hi gh s
boiling aliphatic or aromatic hydrocarb QS (e.o. xyI lﬁépﬂgg et

ni t robenzene, -chl or obenzene, chl oronaphthal ene, glyc s%t rganlc acids
and acid anmides). If the conpoundgof fornula IIl is used in free acid form

wat er can al so be used as sol vent,2 Conpounds of formula Il can be prepared

by condensing 2 noles of a --/- of formila V (gi) a mxture t hereof) .
(-G CHO (V) 4_CxOH r- 3, as defined with one nole of a -
conpound of fornula |V above (o #s_sdt form; and netallising_(either at
the same tine or -after the Sation process) with.one nole of the salt
of a divalent netal. Such métal sl ts include the chloride, formate and
acetate. The condensation reactiomm of the conpounds of fornula Vwith that"
of formula |Yomijles. Q@ﬂeE@H»{ i@‘ﬁﬁi&l %ﬁ@ éﬁb&‘@é ‘RE & R} naz% 30! de@Phedyst em

m scible with water, or for -exanple a I ow nol ecul ar wei ght Cl4 Tcohol

’ dlnethylfornﬁh?ﬂ% N—nethylpyrrolldone di.nmet hyl -

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 temperarures from 250-300°C inclusive, preferably

100-2$0°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 1s 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)
/C-CHO o
R - L] (v)
vhere R, is as defined above; ' N\

vith 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 vith
that of formula iv will generally take place in water or in a solvent
system miscible with vater, or for example a low molecular veight

" Cy-qalcohol, dimethylformemide, N-methylpyrrolidone, dimethyl- .



-7-77 - Case 153-5199 acet anmide, a glycol, di oxane or a

gl ycol ether.. The tenperature of the reaction is from20 to 2500C, nore
preferably 30 to ,150C. Conmpounds of fornulae | and Il and their preparation
are disglosed in CH 561, 763 and US Patent 3,896,113, .the discl osures of

whi ch are i ncorporated.herein by reference, The pignents used in a process
according to the invention are excellent for mass pignenting of synthetic
pofyami des (e.g. all. types of nylon). Such golyamides are t 36 1 _g{gd_ng
fromthe condensation or polynerisation of dicarboxylic acidsS and di am nes
- for exanpl e the condensation products of adipic acid-and hexamnet hyl ene
diamne, of |achaFanide I ELyRAR! AaRRdr U yHcoleARE AR Lhipetatitedo (€ 0.
0s- am noundecané)l o 3%:‘|ﬁl!d).a Rese' pro uctn-\'bs: ar gwrﬁ xed w t{1 t he ;;’:g nt and can
be formed into Fhreactdan tmfrom 205t 200%S Bore RESFRIARIN GHsto & g?c'mal t

spi nni ng, | nj ecténpduRdee o afdrindlae I NyRCIT Qindextidiusprupacation| meebibsiloged N¥ass
pi gnent ati on of | 1 des, i |.SC f.Qr a ' 38, DOs
5804, 143 and oFE381y 55 'v3, FArah B0 113, B %‘?ﬁ’%&é’%gg’?%g&ged
herein by ref er émmepoftefl chaxighy byt pefersmsee.pi gnent ati on process conpri ses

m xi ng the pigment with nolten polynmer prior to nolding the resulting
m-xture into the desired form Hore preferabl thg_pi?nent nd gplyner are
prem xed in finely dh¢irdaments peeds & Pﬁ?qeﬁﬂeé:eﬂ ? fieot"VERLI QAR
and further m Xpds1166€ Toflinagst flghedtinkhel spheieats qoblyemides oeeg. tdld prppeent
'S added to- of nylon). Such polyamides are those resulting from the gondensation

or polymerisation of dicarboxylic acids and diamjnes - for example

the condensation products of adipic acid and hexamethylene diamine,

of lactams (e.g. e-caprolactam) or of aminocarboxyclic acids (e.g.

Y

w-aminoundecanoic acid). These products are mixed with the pigment

and can be formed into fibres and textile articles by knovn methods,

e.g. melt spinning, injection dye casting, injection extrusion or
 £ilm blowing. | -

Mass pigmentation offpolyamides ie disclosed, for example, in

DOS 1,670,238, DOS 3,504,143 and DOS 3,439,045, the disclosures of
vhich are incorporated herein by reference. Preferably, the mass
pigmentation brocess'comptises mixing the pigment with molten polymer '
.brior to molding the resulting mixture into the desired form. More

&_f  preferably the pigment and polymer are premixed in finely divided
solid form folloved 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 a masterbateh, 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 strands,
which are cooled and then cut into particles of suitable size for
mixing wvith additional polymer.

Preferably, the pigment is of a particle size less than 5

- e e —. set. L s O . e s




the polyner in the formof a masterbatch, i.e. previously. fornmed mixture of
a relatively high concentration of pignent, i.e. 1.5 to 50 XS, by weight,
inarelatively small amount of the same polyner that is to-be pignmented..
'Typlcally, the nmasterbatch:is prepared by extrudlng a .m xture of plgnent

polymer in the formof strands, which are cool ed . and then cut into,
partlcles of suitable size for mxing with itional polyner. Preferably,
‘the pignent is of a particle size |ess than - Case 153-5199 microns for -
mass pigmentation, nore preferably about 1.to 2 nicrons.Cesiezt53-649%t i on of
t he pi gnent can, i f necessary, be carried out during the preparation of a
mast-erbatch, e.g. by shearing forces in the extruder. The pignents used in
a process accordlng to the invention are not only heat stable at the

~formation tﬂfﬂi%@twreﬁa&f pimnsmtoh?td&epﬁwamﬂ abbul ﬁlt%ozfrarcmg ght
stabl e plggg a % i,nvention vil ov be |II trat

fol.l owi ng gﬁfpf% ‘ﬁtﬁ°w? cHep Wt%"hn& PEFRERNTAY e SpF 69 | ght and. al |

t enper at ur edurdng the de@uesio@enflagmam::batch. e.g. by shearlng forces :ln _

the extruder.

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

The invention will now be 111ustrated by the following Examples _ \'J
in which al) parts and pereentages are by weight and all tempexatures
are in degrees Cantigrade. _



-~ Case 153-5199 Exanple 1 100 Parts of poly-s-caprol actam
I n pomder formare mixed with 1.0 part of the dyestuff of fornula la H '

S $cOEKQ (ha) kie . (prepared according to Exanple 1 of Sw ss
Pat ent Kﬁi 763) in granul ate powder formin a tunble mixer. The powder
mxes well in a short tine and agglomerate with the granulate. After mxing

for about 10 mnutes the mxture is taken for ¢giying at 1200C for 16 hours,
after which it-is placed in a nelt spinning machi ne and after standing in
t he spinning machi ne (Fourne spinning machi ne- spi nni ng rat e Caskd/53r31%%r
about 8 minutes at 275-2800 under a nitrogen atnosphere the resulting _
nmol ten pol ynmeric product i's spun into fibres followed by stretching at room
t enper ature (st@ﬂﬂkﬂLﬂg ratio 1s4) on a Dienes tenser. The resulting yell ow

dyﬁd fibr eﬁ have gopgb Irhm]g of ANPLEaPESIARELN Q8. %Juara L;i)irmh%[) mf!&ﬁhbﬁ; .
ot her synthetic m de, fi n,or Perlon) can be nmass-dyed.
Exanples 2 to 7§1%E§éﬁof’g gyﬁ"(iﬂégt"gdf%ﬁ lf part of a conpound of any

one of Conpounds 2 to 74 in ace of the conpound of formula |la. Conpounds

2 to 74 are conpounds th fornul R |_§e~~~ ~~~~~~~~~~~~
N"'/‘c===m-o (1a)
H
S (prepared according to Exambie.i of Swiss Patent_561,763) in

 granu1ate povder form in a tumble mixer. The powder mixes well in a
'shbrt 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 {t is 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 a 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 place'of the compound of formula la.

~ Compounds 2 to 74 are compounds 6f_the formula

in which R; #§ and R; are defined in Table iibelow.



_0inda in which KL 4% and K, are defined In Table 1 below.  153-5199

TABL, E i Conpound : R1 : - R3 :
Shade on No. ' . o . e
- Nylon 6,6 HO2N S - B .. AN 0 2° ON -
. 2N & : . N - rgsddish- ~-N 00 , Eocd
yel 1l ow 3 ' - ' do. . : '
yel | ow c4 L ., do. 153-5189  do. cl -
5 : o S : do.- do. cl cl 6
- cat . - do. . orange 7 - cl .
Br* do. ' do. 8 _ Br 8Y
do. . yellow Br 9 - ' : X - do.
do. 10 . - " Bras TABLE ¢+ = do. ' do.
Compound Ry - - Ry " Shade on
No. _ - ~_ Nylon 6,6
.02N @ /I: /O
2 - : , ' I reddish-
t - OgN _
Y | N4 SN No yellow
3 - @ do. " yellow
4 @ do. : .do.
N
5 c')@( do. . do.
ci S .
6 CIIEJ';( do. . orange
7 & Br do ' d
Br ) . 0.
8 | . @ o ar - - do. yellow
9 . --c:_. @ do. do.
L O
10 s ) do. do.
IR IR



Case 153-5199 Table 1 (cont.) Conpound R1

R3 ) _ Shade on No. .
Nylon 6,6 cI 11 0 G \ X yellow d :
H-Br i12 . - s : fl do. : yel | ow
Br 18 “cl a : : - do. orangfas0d53-5189' 14
do. red 15 ' . Ca : : do.
red Br3 16 Table 1 (cont.) do.
yel low NO2 17 o o do. -
orange H3CO Confpbluid R1 . ' R - ~ $haddn
orange-red H3g) - : 3 _ Nylon 6,6
cl
L= - 0
O & oL JelTon
Y o . H
Br ' '
12 g do. yellow
R 3o : o d
: o. : )
N\ ¢ Q _ . orange
' a— /) cl S . _ -
14 g do. red
15 o .' do. red

o, | |
A o
1§ ' NOo : ) do. - yel’low
‘
17 - : | do. | orange
) Haco— - .
H3CO ' . g o | -

18 ' do. orange-red



. H3CO

U

do. -

do.

do.

Case 153-5199 Table 1 (cont.) R1
. Shade on Conpoud
red H2No
- dot

6,6 No. 19

_ 1Nyl on
- H2- & _ _ N H 20
yeI | owi sh- HBCCO—IN o : or ange HBCCO—LNe .
. do Case 153-5199 yel 4lfow
" ~~~5c6CONH D HSCGCO\IH 1C ' N 22
red. NH2 23 : '
Table (58F%-dw neo 24 |
red Negy NH2 Ry Shade on
ﬁgrr.lpound _ , . Nylon 6,6
. . . ) . . ./I'N |
19 o '_ ' “2"' - r red
N Q | | .\ X
20 . : do. - yellowish-
o @ HscCOHN orange NS
Hacoom—{, - Y |
21 o _ ' _ do. yeﬂo_w'
. : . @ : H5C6CONH
' HgCECONH =, /) | P
22 . - do. ~red K
o
DR ~
| A w0 |
23 : _ do. yellow
NO, - :
24 do. red
NH2



Case 153-5199 Table 1 (cont ) Shade on Corrpound_

22: do.

R1
3 Nyl on 6,6 No. NHCOCH3 . Ha _
A~~~~N OZ 25| _ \’5 orange 25
e ' : * 0k 'NHCOCH3 ; 26
NH - S do. Gise Seb8%9 27
NH ) _ do. do. 27 =~ NygocH3
~ ~ ~ cH 28 NHCOC6H5 ' ' - do. o
do. HOOCH5 Table-H{gom) 02N | | -
“brown 02N&  Case 153- 5199 - Ry Shade on
: Compound 1 o | Nylon 6,6
No.
© NHCOCH4 ' S
) @ ’ .'/:’N fo
- : _ orange
25 . i . _ ~ N X0 _ ‘ g
'~ NRCOCH3 : - H
NHCOCgH ' ' A do.
26 s do
-5
FCOCgHs
27 NHCOCH3 do. do.
Nﬂ do. do.
_ HCOCgHg
Nt brown -



. Table 1 (cont.) Corrpound . Rl . - R
- Shade on No.

'NyI on 6,6 HZN 4 30 - : " H2N ]\f
- rgd. H 31. - . - do. : PR
| I owi sh- orange 0 32 . SO Case 153- 5199 'do. %4

do. 31 0 33 ' . H : ' . ' dO IR
yellow 0 =< : - do.-

yel | owi shTabllsd (npnt ) - | T orange 35.

H5C8<' N . $I ~ do. R yel spydesbn H

or ange C°@8§'é"°'153 5199 ]Tabl el (cont ) RL 3 _ Nylon ?:5' R

Shade on No-
S “2N - AN~ z° . '
_ ' ' d
30 HoN O A .\NIO , e
o ¢ épi-... | | | f1
31 - _ do. yellowish-
. H ' _ _ - orange
. o . _ ' . _

32 e ‘do. ~ do.

33 H ' o do. ' yellow

A | | | .
- . yell -
wo we FC d yellowish

N ' .' _ | _
35 H5°§—< N - do. . yellowish-

H orange



Conpound - 31

Nyl on 6, 6
No. 0 36 ciiN4 N yN'N .
yel | owi sh- \ 00 H7 : [S orange o
H « 0H-H 37 N i) )

o es | (Re 153-5199
yellow N H 40 do.
do. C 41 do. do.
ol 42 Table 1 gcont..) do. . orange
cl 43 B, Ry Ry do. shade On do. El'V
B Case £8%Pay06o | _Nylon 6,

| 0 | : /;l‘ 0 -
¢ N/ N0 d f “yellowish-
s O, K, SyNe  omne
o H _
H
9 _ 37 | O N/ N . do. do.
Q \ ©[N
(o} " H
0 . .
oo
N — CgHs
W
o
-
_ —0 yellow
. & Fy-
dO. do'
o 40 /©:
S~ a _
. o _ .
- R
42 Ct ' do. ~orange
: 3 o '
cl
cl
- | g do.
43 . . Br . do.



_Table 1 (cont.) Corrpound | "RL .

. Shade on No. : _ Nyl on
- 6,6 c . 44 : b 0 ~ orange-
G e A 1 H : 45 - Br s o~
db. do. O Br 46 Case 153-5199 &g

. do. Br 47 cl o ' do. - |
or ange- reﬂab@b 1C(ebnt4s€) , - do. _
red cl cl . _ _ do. red
8r3 50 02(;08 Ri . 2..¢&do. R, Shade on brown
Case 153 ,501 - ' Nylon 6,6
44 @ ° @ - N>.'_ orange
o - =0 ' rang
45 @ Br—{_) do. do.
Ko SRy
46 -~ do. . do. -
B . _
47 . . ct - do. orange-red
cl :
48 : , do. red
o~ |
e
ci -
49 GD do. - red :
Bry
50 - 4 do. brown



Table 1 (cont.) Conpound - | - R
Shade on No. '

Nyl‘'on 6,6 NO2 51 S ) _ HN
or ange. N0O2 H53C2" : _ ' do. _ do
do. t ™% [ redd| sh- H3COdo Case 153-5199
vi ol et HSCGJ _, 54 o ' : ~ do.
g(r).ange H2N81 Table 1 (Qﬁ’at )-13 H2NN5556 CWH _. |
do. Compound do. OBk N 'CBH5COHN e &53N5(:COHN i Sh¥gesen153-5199
Table 1 (contng Conpound R1 _ Nylgi\ 6.6
Shade on No. === _ , — 2
NyI_on 6, 6. H _ .Ndz o
>—-o-
51 P . P ~ N/ : orange
NOy o ' ’ |

. nycod) YA . -
o 52 -8 | HacO' do. | do.
E | _ | reddish-
B3 | HaCO @ ' 3 do- ~ violet
54
HN
.@8 e+
55 & H CCOHN do. do.
© HyCCOHN— /) |

56 . do. ' do.

. wm

do. orange

OO

©



"N O2N $

" brown H H2N 58

- HNdo. : reddi sh- 58
do.. vi ol et 59 “&\l o
" of ange N 60 43 o - . do..
d(O a1 (/N . Case 153-5199
62 ' do. )
Case 153- mg il'a(l}_loﬁtl) (cont ) Com)ound
R3 Shade on No. : -
Nyl on 6, 6¢dhpound Ry 363 3 Shade don
N> -orange-red o ~Nylon6.5~———H 64
0 .NO' - u'o.y %n 65— '
do. - do. .
5 N
_ O2N @ - 7 Ny brown
57 . ON Q , N
N ;
. HoN _
58 ' 2' do. reddish-
HoN violet
H ' '
59 N : do. orange
R
60 / do. do.
W
61 B A N do. do.
o
H
62 dO- d0.

ZZ'-

H



0~— 66 | . 1H2N do. red

H2N 67 . N02 - . | do.
orange 6N 68 . NHdo. | 19 S
red{ ;Gase 153-5199. Table 1 (cont.) Conpound -
Shade Smro. | R 153-5199 |
Nyl on 6,6 NHCOCH3 H69 X \ N orange-red 69N H3 70
NFc OC6H5 Table 1 (cont.) do. do.. HCOC6 5 NHCOCH3 71
do. - orange_CH3 NHCOC6ti 5 72 -R Shade on :
do. No. or ange-red - Nylon 6,6
: @ : : _ N -
63 N - ~, > | orange-red
o H - |
64 0\ - ' - do. ~do.
ey
_ o
65 H -o\' ' . do. . ~ do.
o
%Nﬁ- N ()
.Y
66 | "2\ do. - - red
~ | @ |
HN
67 NO,- B do. '  orange
NO
68 NHy S do. '  red



.0 H~ %5 74 HN ' do.
. red .CeH5 Case 153-5199 EXAMPLES 75 to 95 75 Exanple 1 can be repeat ed.
-using 1 part of. Conpounds 75 to .6 in pliée of the compound of Exanple 1.
&rrpounds 75 to 96 are conpounds of ‘the rmula RN 1- CH - z~0C 117 H N
' 3 C. gC OHwhere R3 and R4 ar ases 182¢5198d i n :];aﬁbl e
- 2 bel ow. The compounds of Exanples 76 to 97 an be made.anal ogousl y to those )
- of Exanpl ?at}] f] %tZ)ZGSZSS from sui tabl e reactants. '

Compound R1 ' . Ry _Shade_ on
No. ' _ g . Nylon 6,6

— N _ . o
- y==0 . -orange-red
~ N >— (o] g

69 N
0 do. . - do.
R
_ NHCOQ;I; o ' _.
71 @ - @ '. do. ' ~ . orange
COCH,
72 @ do. - do.
a
OCBHS -

73 ouNea, © a “do. ~ orange-red
) :(N]@— N ' _ _ _
- o7 ;:t
_ | cs“s | |
74 HN ”Nt do. o | red -

Ce“s



153-5199 TAB L.E 2 Conpound R

Shade on No. _ _ o ' Nylon
6675 ) . -NH@%NH Ni yeIIovvlshred _
~~ htiﬁf}CI}NWL 76 . ; do. L do.
oran CONH 77 - t . - NH- CO- CO- KH- do.
yel | owi sh- orange 78 do. o Cagg 153-5199 (o
brown cl 79 . - t do. Ni br own
cl .80 . do. ' Cu yeTTow 81
do. oY M&%ﬂ;&%ﬂ do. - NH- On- bt
Zn yel | owi sh- or aBxpmp38 1 can be repeatediaising 1 part of Compounds 7Y to 96 in
Cu br owni sh- ase 34 ~ do.
Cu . .brownish- gﬁﬁ | ow 3 e compound of ﬂkaaple L. do.
Co . yellow sh- orange. '
{5
Compounds 75 to 86 are compounds of the formula
N .
4\ CH
\/c -
: ’/,/C H H
0 _
: S~ N
\ Me\ R3
0 H -

vhere Ry 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.



23 Case 153-5199 Table 2 (cont.) Conpound R4 . R3.
Me . Shade on No. ' : - o ' : L
Nyl on 6,6 85 : e : -NH CO NH - Zn yell ow

_ , do. 0% - Cu - yel | ow H3GO 87 -
ﬁgCo-e- - do. _ ;% orange 88 . & do.
do. - : Zn yel | ow 88~~~~c 89 | " 153-5199
do. o Cu yel | owi sh- orange G 90 do. - .
do. : _ Ni - orange 91 _ do. o o do.

- Zn  yellow 0 92 NC : ' do. : - Zn
do. H3C 0 93 . NC ' _ - do. . . N
reddish- t - IN- CH3 TABLE 2 ~ orange HC

Compound Ry -' | Ry | _Shade.on
No. ' : ' __Nylon 6,6

N yel]owish-red'

L T5 - r. : c '
~ ) ~ =NH-CO-CO-NH-
| -r
76 do. do. -orange
: ' , -NH-CO-NH-
77 &N -NH-CO-CO-NH-  90-  yellowish-orange
78 do. : do. ~ Co  brown
o
79 J[f§1 do. ~ Ni  brown
. c ' . , .
80 do. ~ do. Cu  yeTTow
.81 | _ do. Cu  orange
. \ . | -’
82 “do. ~ -NM-CO-NH- . In  yellowish-
S ' : orange
83 : do. | do. S brownish-
o ' - orange
84 | N do. Cu  brownish-
. yellow
85 .__do. ' do. - Co  yellowish-

orange



94 . _ 0 - do. Zn do. NC N NC3 H7
H3C 95 o . do. ' Cu .
br.owni sh- orange NCH % H3C Case 153-5199 npl'e 96 Exanple 1 is
repeat ed, using’instead of the 100 parts of Ei%y-s-caprolactan1and 1.0
part{;s' o the .dyestuff of formula is, of the follow ng 1.0 Grsetk53e51%he
~dyestuff of fornmula la (particle size 5 p) defined in Exanple 1 is m xed
well with 4.0 parts of poly-c-caprolactamin powder form This is then
extruded at abtiable Zodo@t.d a Werner Pfleider extrusioneter (at a ratio of
100 kg /hr) and then granulated In a Werner Pfleider granulator. This
granul ate is TITen added to Yo parts of poly-e-caprol agLam er_and 15
mi xed wel | . | fompewndof t hBgdyestuff of Examgl e 1, Exanple ggggéd"be
repeat ed usi noany one of conpounds 2 to 95 of Exanples 2 thNgl&b6,6 '
respectively. - - -

. 85 -NH-CO-NH- . _. In  yellow

ﬁ‘in
N
86 ,H::h ' do.l Cu. yellow

H3CO
87 Mooy B ‘do.  Ni orange
~ ‘88 ' do. ' do. - In yellow
"Gl : ) - _
89 B do. Cu - yellowish-
. : : . orange
' o] . =
%@ do. . do. Ni  orange
91 - do.  do. “In yellow
. o] ) ' .
9% ”cﬁh{“ | do. In  do.
i .
HyC
_ . ' o o : -
33 NG . do. - Ni reddish-
o : l T-CHa . orange
- __ o | -
94 0 do. In  do.
_ NC -
:Efo-caH7
H3C' '
95 do. Cu  brownish-orange



t. i ' ' oL Case. . N

153-5199/ UK CLAIMS: - 1. A process for plgnentlng synthetlc polyanlde

Can |S|ng pi gnenti ng |n the mass the polyam de with a conpound of formula
d& R2C . Ri.) 0 R4>-t

210 inwhich R is hydrogen, trifluoronethyl, hal ogen, Ci- dal Kyl ,

Cl 4al koxy, cyano, nitro, hydroxyl, am no, 4al kyl am no,- g e

di - (CLll-)al kyl am no, phenyl am no, N- Cl-4al kyl -N-phenyl am no; acyl, acyl oxy-

or acylamno, He is a divalent netal atom Rl is 1, 2-ph§£|ydé eigg‘ 11,92 2, 3-

or 1, 8-naphth.ylene or 2,2'-diphenyl.ene, the phenyl ene nap hylene

'groups of Rl being unsubstltuted or nono- or di-substituted by R2, where

- R2. has a S|gn|f|cance of R2 other than hydrogen or by 3 or 4 halogen

atons; or in the naphthylene group two adjacent carbon atonms can be. bridged

by - NH CO- EEamplendéy CH3™ ) - NH-, - N=C(CBHs )- NH-, - CO-N(CBH5 ) - CO-,

- CO- Na- CO-, Example 1 is repeated, ‘using instead of the 100 parts of

poly-e—caprolaetam and 1.0 parts of the dyestuff of formula le, of

the following

1.0 barts of the-dyestuff of formula la (particle size 3 u)
defined in Bxample 1 15 mixed well with 4.0 parts of
pély-e—captolactamlin povder 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—e-caprolactam_povder and is ﬁixed
wvell. ‘

Instead of the_dyeétuff'oi Example 1, Example 96 can be repeated
using any one of compounds 2 to 95 of Examples 2 to 95 respectively.



-
s

' . . o f
0 H* C L N. - S Case 153-5199 -c=0 -C 'C6' H5 - or 6 5 -c
/ -¢ RBis H NCO ;- "-CONN R RRR _
R .R-NCOCO . ---CJQNK: R . & R R -_NCO EnC00O
WQ%N R - R CafR esmﬂ!fie/ux or QO
hL CAnvss S I R R R where
Ris hydro aIkyI unsubstituted or substituted by

1. A process for pigmenting synthetic polyamide comprising

"~ pigmenting in thg mass the polyamide with a compound of formula I or

II

c_/ - (1)

X b,

in vhich R; is hydrogen, triflubromethyi,.halogen, Ci-¢alkyl,
Ci-4alkoxy, cyano, nitro, hydroxyl, amino, Cy-¢alkylamino,
di-(C,.()alkylamino, phenylamino, N-Cl_galkyl-N—phenylamino, B e
. acyl, acyloxy or acylamino,

He is a divalent metél atom;

Ry is 1'2-phenylene, 1,2-, 2,3~ or 1,8-naphthylene or -
2,2'-diphenylene, the phenylene and naphthylene groups of R; being
unsubstituted Or mono- or di-substituted by Rz, where Rz. has a
significance of Rz other than hydrogen or by 3 or 4 halogen 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(C¢Hs)-CO-,

_co-Na-cg-, | _{/0
' / N\cao
—S, N/c -0

U



Case 153-5199 1 to 4 groups selected from hal ogen, c'yano C1- 44l koxy, .
phenyl, phenoxy, acyl, acyloxy and acylanm no; and R4 together with two '

~ carbon atons to which it is attached forma 5 or 6-nenbered carbncvclic or-

hgterocyclic group or forma 9- -Q”10- nenber €asbiléy<dibe carbocyclic ok~ .=
heterocyclic:group, the.rings of R4 being unsubstituted or substitut e\dgby
1, 2 or 3 groups R2. when R2a has a significance of R2 other. than hydrogen
cor R4is -NH-COC(CN) HH3) -1 N( ) - CO- C( CN) =C( CH3) - - .
- N(C6H5) - CO- C( CN) =C( CH3)\,. or - N( CjH7) - CO- C( CN) =C('CH3) - : Aprocess.
according to daimid, in ' I'sefg3' where R3 is or {-CO’t'R -
R R - Rin s/as defined in Ctaim1l. 3. A process
‘according.to daimil,—&0which R N Is Rl' where RI' is 1,2-phenylene-
‘unsubstituted or substituted by I R o 4 hal ogen atons, 1, 8-naphthyl ene,
unsubstituted or substituted by 1 to 4 hal ogen atons or nono- or
di -substituted by am no, nitro, -nethoxy, phenylam no, acetylam no or
benzoyl am no or /DI dged in the 4, 5-position by N7H-C01N- - N=C(CHi 3) - NE-,

iC

-N. C( T8l . CO- N( 06H5) - CO-, CON-C%
- \»———c Re
. _/‘ i 5 o | \0 ;
SN /
S \
o/
. Ry is
—N—N—CO— 3 - TCO—N—N— ;
P h B
—N—CO—CO—H— ; —CO—N—N—CO— 3
R R RR
—N—CO—H—C0— 3 TCOTN—COTT e
S8 R R |
—§—co—— . or. —CO—N—CO—
] 1 .
R R R

vhere R is hydrogen or Cj.¢alkyl unsubstituted or substituted by

AR W



-

>t'C=*~, cO or|* 0- -C=0 W 11111 11111111111111 11 Case
153-5199 4. A process according to Claim3, in Wnich Rl is R'" where RI'

i's 1; 8-napht hyl eng, unsubstituted or_ stituted gdﬁb dyal 0- gen at ons
or nohoy or di-substituted by met hoxy ‘or nono- substltute y nitro,
acetyl'amPno or’ benzoyl ani no. 5. A pr.ocess accord| ng to daim1l, in which

He:ls X kel
o o8 dffupd SeH0LAT %“Qn ROORER, BRI EEGkoA Ty ERy ere i
i s - CH=CH gh4B0RY,, 2cHaCecY YoxgHang @pylamlnwm C( OCH3) =CH-,

- CH=CH CH=C( OCH3) -, - 1% - CO- C(CN) =C( CH3) -, - NCCR3) - COC(CN) C(CH -,

- N(C6HD) - CO CH3 A process accaordin |_ which
R4 is R4" g\pﬁzg“%r 2’”&3?16,%%5 P2 tonsote (héf gaﬂg:t?eéﬁ)“ef} %rm a -
process acaobdmengpet:eﬂ Ckabsavilbdllost mueradﬁcymsgrbﬂr ernformde e+ bbed w t h .

reference L C 0 m chag ¢ OUf\Ck of
formula | i& ep@??ﬁjﬁ ggﬁyc%m ki §¥£‘éﬁl};§§£ orpO%yeatmfgﬁutc appl |fe}?g
mass. belng unsubstituted or substituted by 1, 2 or 3 groups Rza when R2a has a
' significance of Rz other than hydrogen or R, is -NH-CO—C(CN)=C(CH3)— '
N(CH;3 )~CO-C(CN)=C(CHj3)~, -N(CzHs)- CO-C(CN) =C(CH3 )~ or

-N(C3Hy)- CO—C(CN)-C(CH3)—

S 2. A process éccording to Clain 1, in thch Ry is Ry’ wvhere R3

is

in vhich R is as defined in Clain 1.

3. A process according.to Clain 1, in vhich Ry is Ry?
vhere R;' {s 1,2-phenylene unsubstituted or substituted by 1 to 4
halogen atoms, 1,8-naphthylene, unsubstituted or substituted by 1 to
4 halogen atomé.or mono- or di-substituted by amino, nitro, methoxy,
; phenylanino, acetylamino or benzoylamino or bridged in the
N~ 4,5-position by -NE-CO-NH-, -N<C(CH;)-N&-, -N=C(CsHs)-NH,
' _CO-N(C¢Hs }~CO-, ~CO~NE-CO-

e

“\c=o
/ «C o or | |
BN | |
Daves
/
“‘““;‘““*—-f-——-—;__h__

N



3700/ DM KC C L= Se~mm~~~~mm

‘17 _ _ - 9% - Case 153-5199 - ?

4. A process according ro Claim 3, in which Ry is'Rl“ where
"is 1 8-naphthylene, unsubstituted or substituted by 1 to 4 halo-
”gen atoms Or mono- or dx-substituted by methoxXy or mono- substituted

"by nitro, acetylamino or benzoy1a1;no

5. A process according to Claim 1, in vhich He is He’! where
.He' is chromium, copper, manganese, iron, zinc, nickel or cobalt-.
_ 6. A process accor&ing to Clainm 1, in vhich Ry is_R" vhere
Ry’ is -CH=CH-CH=CH-,-CH=C(C1)-CH=C(C1)-, ~CH=CH-C(OCH;)=CH-,

~CH=CH~CH=C(OCH; ) -, -Na-CQQC(CN)=C(ca,)-, -N(CHj; )-C0-~C(CN)=C(CH;)-,
~N(CgHs )-CO-C(CN)=C(CH;3)-, or

<9

7. A precess according to Cleim 6, in vhich Ry is R(" where
R(" is -CR=CH-CH=CH-, -CH=C(C1)-CH=C(Cl)- or |

8; A process according to Claim 1 substantially as herein

“described vith reference to Example 1.

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

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

3700/DH/KC

D

h - RN



