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We,. SANDOZ LTD., of 35 Licht-         (ii). [err] are both hydrogen  35
strasse, 4002 Basle, Switzerland, a Swiss Body  when [err] is a radical (2)
or (3), Corporate, do hereby declare the .invention,    (iii). [err] is
hydrogen when [err] is phenyl for which we pray that a patent maybe granted
or chloro-, bromo- or nitro  phenyl, 5   to us, and the method by which it
is to be       and performed, to be particularly described in      (iv).
[err] are both hydrogen  40 and by the following statement:-
only when [err] is other than hydrogen. The invention relates to mass-dyed
poly- ester.                                      Furthermore, the present
invention also pro- 10     The invention provides mass-dyed linear,  vides
a process for producing mass-dyed poly- saturated, aromatic polyester
comprising, as  ester as stated above, comprising incorporating dyestuff, a
compound or mixture of compounds  in the polyester a compound or mixture of
45 of formula I,                             compounds of formula I, as
stated above. In the compounds of formula I, when [err] is a radical of
formula (2), the following pre- [err]                        ferences,
independently, apply: - (a). of the unsubstituted or substituted  50
phenyls as [err], the 4-phenyl and 4-para-nitro- 15   wherein
phenyl are preferred, [err] is a radical of formula                (b).
where [err] is methyl, [err] is preferably hydrogen, (c). where [err] are
chlorine or  55 [err]                    bromine, such are preferably in
the 2- and/or 4-positions of the phenyl ring, and of chlorine and bromine,
chlorine is preferred, (d). where [err] is nitro, it is preferably in R2 is
hydrogen or a radical of formula  the 4-position of the phenyl ring and
prefer-  60 ably [er] is hydrogen or chlorine in the 2-posi- tion of said
ring, [err]                (e). [err] is preferably hydrogen, or a radical
(6), in which the radical 20         of [err], both are hydrogen, ox
-co one is hydrogen and the other chlorine
65 or bromine, or both are chlorine or bromine, [err] is hydrogen chlorine,
bromine or methyl,  is identical to the radical of formula (2). 25
[err] is hydrogen, chlorine, bromine, nitro or    When [err] is a radical
of formula (3), [err]  is a 4 phenyl, 4-chlorophenyl, 4-bromo-  preferably
hydrogen or the radical of formula phenyl or 4 - para - nitrophenyl group,
(7). R6 is hydrogen, chlorine or bromine       When [err] is a radical of
formula (1), R,  70 R' is hydrogen, chlorine, bromine or methyl, and [err]
are preferably either both hydrogen 30        with the provisos
or both chlorine. (i). R2 is hydrogen when [err] is a radical   In the
compounds of formula I, R, is pre- (1) or. when [err] is a radical (2), in
ferably a radical (1) or (2). which R, is phenyl or chloro-, bromo-    The
preferred mass-dyed polyester provided  75 or nitro-phenyl,
by the invention comprises, as dyestuff, a com-    2
1,563,903 pound or mixture of compounds selected from  THe preferred method
of producing the the following:-                            preferred high
molecular weight, mass-dyed polyester according to the invention is first
65 



1 - (4' - phenyl - benzoylamino) - anthraquin-  to mi the dyestuff with a
relativly low-melt- one (yellow)                           ing, linear,
aromatic polyester, typically hav-   ' 5   1- (4' - para - nitrophenyl -
benzoylamino)-  ing a melting range inthe range from 75 degree C to
anthraquinone (yellow)                230 degree C and a softening point in
the range of 1,4 - di - benzoylamino - anthraquinone,  60 to 80'C to form a
concentrate orso-called  70 (yellowish red)
"master-batch" containing generally 30 to 1,4 - bis - (2'-, 3'- or 4' -
methyl - benzoyl-  60%  by weight of dyestuff, and then adding 10
amino) - anthraquinone, (yellowish red)  this master-batch in molten form,
in the 1 - (2' - chloro - 4' - nitrobenzoylamino)-  desired amount,
depending on the depth of anthraquinone, (yellow)                colour
required in the final polyester, to the  75 (4' - nitrobenzoylamino) -
anthraquinone,  molten high molecular weight polyester, and (yellow)
distributing the dyestuff throughout the melt. 15   1 - (2'- or 4' -
chlorobenzoylamino)anthra-    The mixing of the dyestuff with low-melting
quinone, (yellow)                      polyester is suitably effected at
low tempera- 1 - (2'- or 4' - methylbenzoylamino) - anthra-  ture, e.g.
employing dry ice as coolant, and  80 quinone, (yellow)
grinding'them together to form a fine powder 1 - (2',4' -
dichlorobenzoylamino) - anthra-  and, optionally, processing the powder
through 20       quinone, (yellow)                       an extruder and
forming chippings or a granu- 1,4 - bis - (2'- or 4' - chlorobenzoylamino)-
late from the extrudate. anthraquinone, (yellowish red)           After
addition of the master-batch, whether  85 1,4 - bis - (2',4' -
dichlorobenzoylamino)-  in powder, chippings or granulate form, to
anthraquinone, (yellowish red)         the high molecular weight polyester,
the re- 25   1 - (1' - naphthoylamino) - anthraquinone,  suiting mix  can
be formed  into shaped (reddish yellow)                       articles,
such  as  films, foils, fibres  or 1,4 - bis - (1' - naphthoylamino) -
anthra-  filaments, in conventional manner, e.g. by  go quinone, (yellowish
red)               extrusion or spinning techniques, and such 1 -
(benzanthronyl - 3' - amino)  anthra-  articles further processed, eg. into
yarn, 30       quinone, (brown) and                    cord, rope, woven,
non-woven and knitted 1 - (benzanthronyl - 3' - amino)  6,7 - di-  goods,
or the mix can be formed into granules chloroanthraquinone (brown).
or chippings for subsequent melting  and   95 The colours of the mass-dyed
polyester  formation into such shaped articles. when following Example 1
hereinafter given    The compounds:- 35  are shown beside the respective
dyestuffs.      1-(4'-phenylbenzoylamino)-anthraquin- The most preferred
mass-dyed polyester         one provided by the invention comprises, as
dye-    1- (benzenthronyl - 3' -amino) - anthra- 100 stuff, a compound or
mixture of compounds         quinone, and selected from
1 - (benzanthronyl -3' - amino) - 6,7 - di- 40  1 - (4' phenyl -
benzoylamino) - anthraquin-       chloroanthraquinone, one, 1 - (4' - para
- nitrophenyl - benzoylamino)   as well as being employable for the mass-
anthraquinone,                        dyeing of polyester by the method
described 105 1- (benzanthronyl - 3' - amino) - anthraquin-  above, can
also be incorporated in the poly- 45      one, and
ester by co-condensation with the polymer 1 - (benzanthronyl - 3'-- amino)
- 6,7 - di-  precursors. Such  co-condensation  may  be chloro -
anthraquinone.                carried out in conventional manner employing
varying amounts of the compounds depending 110 The polyester, itself, is
preferably linear,  on the depth of shade desired. high-molecular weight,
saturated, aromatic    The mass-dyed polyester according to the 50
polyester and especially that produced by poly-  invention has good
allroimd fastness properties, condensation of terephthalic acid and,
option-  e.g. to light, migration, gas-fumes,'ozone and ally, isophthalic
acid, with ethylene glycol and  sublimation, as well as good wet fastness.
Of 115 or cyclohexanediol. Typically, it is the poly-  particular interest,
however, is the fact that ester employed in the textile industry.    the
compounds of formula I show very good 55    The mass-dyeing is suitably
carried out in  resistance to the extreme conditions employed conventional
manner, the  compounds  of  in extrusion and especially spinning operations
formula I alone or a mixture thereof, or, if  performed to produce shaped
articles.    120 desired, in admixture with one or more other    The
compounds of formula I are known dyes 'indicated for the mass-dyeing of
poly-  compounds or may be produced from avail- 60  ester, suitably having
being  purified  and  able starting materials in analogous manner ground in
conventional manner prior to their 'to the known compounds. The compounds
incorporation.                           which are known are known either
as vat- 125    3                                          1,563,903
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dyes or as intermediates for dyes, especially    The dyed polyester
obtained is then ex- for acid dyes.                            truded into
water to cool and is granulated.  65 The following Examples, in which all
parts  The granules are vacuum dried at 140 for and percentages are by
weight and all tempera-  16 hours and finally spun, stretched and 5   tures
in degrees centigrade illustrate the in-  twined as described in Example 1.
A brown vention.                                  yarn is obtained.
Following the above procedure but replac-  70 Example 1
ing therein the 1 - (benzanthronyl - 3'- 1000 Parts of a commercial linear
copoly-  amino) - anthraquinone with 1 - (4' - phenyl- ester, formed by
co-condensation of tere-  benzoylamino) - anthraquinone or 1 - (benz- 10
phthalic  acid, isophthalic  acid, ethylene  anthronyl - 3' - amino) - 6,7
- dichloroanthra- glycol and neopentyl glycol, and having a  quinone,
similar yarns are obtained, being  75 molecular weight of between  18,000
and  yellow or brown, respectively. 20,000, a meltng range of between 90
degree  and 150 degree , and softening point of 65, are ground    WHAT WE
CLAIM IS: - 15  to a powder together with 1000 parts of dry    1. Mass-dyed
linear, saturated, aromatic ice in a pin mill which has been cooled to
polyester comprising, as dyestuff, a compound about -30 with dry ice, and
the polyester  or mixture of compounds of formula I,    80 particles then
have a diameter of between 300 and 600 [err]. This polyester powder is
[err] 20 mixed well at room temperature in a closed mixer with 500 parts of
the finely ground dyestuff of formula 1 - (4' - phenyl - benzoyl- amino) -
anthraquinone, and this is subse- quently processed in an extruder at 1300
to  wherein 25  form a cable which is then cut to a granulate.    [err] is
a radical of formula The dyestuff concentrate, produced as des- cribed
above, is melted in the shunt current of a helical spinning machine and is
added                [err] at 270-275 by a metering device to com- 30
mercial, linear, aromatic polyester (polyethyl- ene terephthalate) in the
primary current of the spinning machine. The metering device    [err] is
hydrogen or a radical of formula   85 adds to the polyester current 1 part
of dye- stuff concentrate per 48 parts of polyethylene 35  terephthalate.
The mixture is then spun at          [err] 270-275  at a winding off speed
of 200 meters per minute, the spun fibres are stretched at 90 degree in a
drawing machine in the ratio of 1:4, and are twisted in the usual manner in
of [err] both the hydrogen, or 40  a ring twister. A yellow mass-dyed yarn
is       one is hydrogen and the other chlor- thus obtained with good
fastness properties.    ine or bromine or both are chlorine or Following
the above procedure but replac-      bromine,                            90
ing the dvestuff used therein with a dyestuff    R, is hydrogen, chlorine,
bromine or methyl, from  the list hereinbefore given, there are    R,' is
hydrogen, chlorine, bromine, nitro 45  obtained mass-dyed yarns of the
colours indi-    or a 4-phenyl, 4-chlorophenyl, 4- cated beside the listed
dyes.                    bromophenyl or 4 - para - nitrophenyl group,
95 Example 2                    R, is hydrogen, chlorine or bromine 1360
Parts of ethylene glycol and 1700    R.,' is hydrogen, chlorine, bromine
or parts dimethyl terephthalate were stirred with   methyl, and 50  0.55
parts of manganese acetate for 3-1/2    [err] are the same and are chlorine
or hours at 180 degree  and the methanol produced was      bromine,
100 distilled off.                                   with the provisos The
mass is then transferred to a vacuum       (i). [err] is hydrogen when
[err] is a radical container suitable for polycondensation and      (1) or
when R. is a radical (2), in which 55  a mixture of 80 parts of ethylene
glycol, OA5    [err] is phenyl or chloro-, bromo- or parts of antimony
trioxide, 20 parts of tri-     nitro-phenyl,                      105 nonyl
phenyl phosphite and 17 parts of the       (ii). [err] are both hydrogen
dyestuff 1   (benzanthronyl - 3' - amino)-       when R, is a radical (2)
or (3), anthraquinone (in powder form) added there-      (iii). R. is
hydrogen when R,' is phenyl 60  to. The vacuum was successively increased
to     or chloro-, bromo- or nitro-phenyl, >1 Torr. at 275, until the
intrinsic viscosity  and                                 110 of 1=0.70 is
reached bv distillation of ethyl-   (iv). R, and R,' are both hydrogen ene
glycol.                                      only when [err] is other than
hydrogen. 



1563,903 dyes or as intermediates for dyes, especially    The dyed
polyester obtained is then ex- for acid dyes.
truded into water to cool and is granulated.  65 The following Examples, in
which all parts  The granules are vacuum dried at 140 degree for and
percentages are by weight and all tempera-  16 hours and finally spun,
stretched- and 5   tures in degrees centigrade illustrate the in-  twined
as described in Example 1. A brown vention.
yam is obtained. Following the above procedure but replac-  70 Example 1
ing therein the 1 - (benzanthronyl - 3'- 1000 Parts of a commercial linear
copoly-  amino) - anthraquinone with 1 - (4' - phenyl- ester, formed by
co-condensation of tere- benzoylamino) - anthraquinone or 1 - (benz- 10
phthalic  acid, isophthalic  acid,  ethylene  anthronyl - 3' - amino) - 6,7
- dichloroanthra- glycol and neopentyl glycol, and having a  quinone,
similar yarns are obtained, being  75 molecular weight of between 18,000
and yellow or brown, respectively. 20,000, a melting range of between 90
and 150, and softening point of 65, are ground    WHAT WE CLAIM IS:- 15  to
a powder together with 1000 parts of dry    1. Mass-dyed linear, saturated,
aromatic ice in a pin mill which has been cooled to  polyester comprising,
as dyestuff, a compound about -30 with dry ice, and the polyester  or
mixture of compounds of formula I,      80 particles then have a diameter
of between 300 and 600 [err]. This polyester powder is
[err] 20   mixed well at room temperature in a dosed mixer with 500 parts
of the finely ground dyestuff of formula 1 - (4' - phenyl - benzoyl- amino)
- anthraquinone, and this is subse- quently processed in an extruder at 130
to  wherein 25  form a cable which is then cut to a granulate.    [err] is
a radical of formula The dyestuff concentrate, produced as des- cribed
above, is melted in the shunt current of a helical spinning machine and is
added at 270-275 by a metering device to com- 30  mercial, linear, aromatic
polyester (polyethyl-       [err] ene terephthalate) in the primary current
of the spinning machine. The metering device    [err] is hydrogen or a
radical of formula   85 adds to the polyester current 1 part of dye- stuff
concentrate per 48 parts of polyethyleneylen 35  terephthalate. The mixture
is then spun at 270-275 at a winding off speed of 200 meters per minute,
the spun fibres are stretched                            [err] at 90 in a
drawing machine in the ratio of 1:4, and are twisted in the usual manner in
of [err], both the hydrogen, or 40  a ring twister. A yellow mass-dyed yarn
is        one is hydrogen and the other chlor- thus obtained with good
fastness properties.     ine or bromine or both are chlorine or Following
the above procedure but replac-      bromine,
90 ing the dyestuff used therein with a dyestuff    [err] is hydrogen,
chlorine, bromine or methyl, from  the list hereinbefore given, there are
[err]is hydrogen, chlorine, bromine, nitro 45  obtained mass-dyed yarns of
the colours indi-     or a  4-phenyl, 4-chlorophenyl, 4- cated beside the
listed dyes.                    bromophenyl or 4 - para - nitrophenyl
group,                               95 E ample 2                     [err]
is hydrogen, chlorine or bromine 1360 Parts of ethylene glycol and 1700
[err] is hydrogen, chlorine, bromine  or parts dimethyl terephthalate were
stirred with   methyl, and 50  0.55 parts of manganese acetate for 3-1/2
[err] are the same and are chlorine or hours at 180 degree and the methanol
produced was      bromine                              100 distilled off.
with the provisos The mass is then transferred to a vacuum      - (i).
[err] is hydrogen when [err] is a radical container suitable for
polycondensation and       (1) or when [err] is a radical (2), in which 55
a mixture of 80 parts of ethylene glycol, 0.45    [err] is phenyl or
chloro-, bromo- or parts of antimony trioxide, 20 parts of tri-
nitro-phenyl,                        105 nonyl phenyl phosphite and 17
parts of the        (ii). [err]' are both hydrogen dyestuff 1 -
(benzanthronyl - 3' - amino)-      when R1 is a radical (2) or (3),
anthraquinone (in powder form) added there-       (iii). [err] is hydrogen
when [err]' is phenyl 



60  to. The vacuum was successively increased to      or chloro-, bromo- or
nitro-phenyl, >1 Torr. at 275, until the intrinsic viscosity  and
110 of '1=0.70 is reached by distillation of ethyl-  (iv). [err]  are both
hydrogen ene glycol.                                      only when R2 is
other than hydrogen.    4                         .               1,563,903
4 2. Mass-dyed polyester according to Claim    6. Mass-dyed polyester
according to Claim 1, comprising as dyestuff, a compound or(mix-  3,
comprising, as dyestuff, 1 - (benzanthronyl- 50 ture of compounds selected
from the follow-  3' - amino) - anthraquinone. ing:-
.7. Mass-dyed polyester according to Claim 3, comprising, as dyestuff, 1-
(benzanthronyl- 5   1 - (4' - phenyl - benzoylamino) - anthraquin-  3' -
amino) - 6,7 - dichloro - anthraquinone. - one,       -
8. Mass-dyed polyester according to any 55 1  (4' - para - nitrophenyl -
benzoylamino)-  preceding claim having been shaped by ex- anthraquinone,
trusion or spinning techniques. 14 - di - benzoylamino - anthraquinone
9. Mass-dyed polyester according to Claim 10  1,4 -- bis - (2'-, 3'- or 4'
- methyl - benzoyl-  8, in the form of spun filaments. amino) -
anthraquinone,. .               10. Yarn, cord, rope, woven, non-woven or
60 1 - (2' - chloro - 4' - nitrobenzoylamino)-  knitted goods. comprising
mass-dyed poly- anthraquinone,                         ester in filament
form according to Claim 9. 1 - (4' - nitrobenzoylamino) - anthraquinone,
11. A  process for producing mass-dyed 15   1 - (2'- or 4' -
chlorobenzoylamino) - anthra-  polyester according to Claim  1, comprising
quinone,                               incorporating in the polyester a
compound or 65 1 - (2'- or 4' - methylbenzoylamino) - anthra-  mixture of
compounds of formula I, stated in quinone,
Claim 1. 1 - (2'- 4' - dichlorobenzoylamino) - anthra-   -12. A process
according to Claim 11, where- 20       quinone,
in said compound or mixture of compounds 1,4 - bis - (2'- or 4' -
chlorobenzoylamino)-  is first mixed with a relatively low-melting,  70
anthraquinone,                         linear, aromatic polyester and
wherein the 1,4 - bis - (2',4' - dichlorobenzoylamino)-  mix so-formed is
added, in molten form, to anthraquinone,                        molten
high-molecular weight polyester, said 25   1 - (1' - naphthoylamino) -
anthraquinone,    compound or mixture of compounds being 1,4 - bis - (1' -
naphthoylamino) - anthraquin-  distributed throughout the melt.      75
one,                                     13. A process according to Claim
11, where- 1 - (benzanthronyl - 3' -.amino) - anthraquin-  in the compound
is 1 -'(4' - phenylbenzoyl- one, and                               amino) -
anthraquinone, 1 - (benzanthronyl- 30   1 - (benzanthronyl - 3' - amino) -
6,7 - di-  3' - amino) - anthraquinone or 1 - (benz-  -
chloroanthraquinone.                   anthronyl - 3' - amino) - 6,7
-dichloroanthra-  80. quinone, said compound being incorporated 3.
Mass-dyed polyester according to Claim   by co-condensation with the
polyester pre- 2, comprising, as dyestuff, a compound or mix-  cursors.
ture of compounds selected from               14. A process according to
Claim 11, sub- stantially as hereinbefore described with refer-  85 35  1 -
(4' - phenyl - benzoylamino) - anthraquin-  ence to the foregoing Example
1. one,                                     15. A process according to
Claim 13, sub- 1 - (4' - para - nitrophenyl - benzoylamino)-  stantially
as hereinbefore  described  with anthraquinone,
reference to the foregoing Example 2. 1 - (benzanthronyl - 3' - amino) -
anthraquin-  16. Mass-dyed  polyester  according  to   90 40       one, and
Claim  1, substantially as hereinbefore des- 1 - (benzanthronyl .3' -
amino) - 6,7 - di-  cribed with reference to the foregoing Ex- chloro -
anthraquinone.               amples. .4. Mass-dyed polyester according to
Claim         B. A. YORKE & CO., 3, comprising as dyestuff, 1 - (4' -
phenyl-        Chartered Patent Agents, 45  benzoylamino)-anthraquinone.
98, The Gentre, 5. Mass-dyed polyester according to Claim     Feltham,
Middlesex, TW13 4EP. 3, comprising, as dyestuff, 1 - (4' - para - nitro-
Agents for the Applicants. phenyl - benzoylamino) - anthraquinone. Printed
for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa.
1980 Published by The Patent Office 25 Southampton Buildings, London. WC2A
lAY. from which copies may be obtained.    


