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5 The present invention relates to azo dyes.
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Si gnlfM. d 33y Switztiand) (CH) an alkyl radical of 1 to 6f
an al koxy di(efa[Complete SpepifiCaticppublished22 §a51975 10 R2 signified [@

of 1 to 6 RAr lgsyy MNTaCIs; dosd 29/33DPMWABYs a hydrogen atomo &
of I to 6 car‘bsz)llﬁieﬂmimﬁms A, B, C and D may be further\\§ AT T —
signifies BP 14 msignifies 0 or 1, and

15 p. signifi es 0 B3 2R th the proviso that the conpounds co
one sul phoni ¢ (52 TeregprFRORG SEHQREBERGER)| ubl e salts thereof. The .

wat er -sol ubl e salts of t A2ORRISHRIR PROBUCRION exa’rrpl e, be the.
20 al kali-metal or a nrum sal ts J11ere pr rably sodium salts.
20 In thé conpoungs)of WwersaNpoz Lmr)ysfﬁimﬂmﬁbcﬂﬁ Sﬁ&uﬁa&l&mﬁ

preferably of | B@ymwmwmaﬁthesn werprayrtbtpaataztggsltlon to .

t he nitrogen atog%m d\fp) whlglmtfwesbeape#ermylwha YR, and R,
preferably gigni e St preferably signifies.a rrethyl
radi cal . R “pref er alboydisy @ ﬂr&&tﬂxv&iﬁ ﬁﬂemmqﬁ&Mﬁmzodwsoﬁfoml or

et hyl radical. : 25 The
preferred conpounds of formula I have2 to 4 sul phonr c acid groups if ring
D bears 2 such groups, .or. 2 or,  3ssul plionic @&kﬂ gr-oups ifori ng D bears only
1 such group. r—L N=N—<;H

£ > SO
{SO3H) v | |
. 1SO3H)n . "1SO3HIm IS03H)p
| | . e 150
. mwhlch |

S R, R, and R.,whlchmaybethesameordxfferent,each s1gmfyahydrogenatom,
10 analkylradxcaloflto6carbonatomsoranalkoxymd1calof1to6carbonatoms,- 10
R, signifies an alkyl radical of 1 to 6 carbon atoms;
R, signifies a hydrogen atom or an alkyl radical of 1 to 6 carbon atoms, -
rings A, B, C and D may be further substituted,
n s1gmﬁes Oor1l . : -
15 msxgmﬁesOorl,and ' 15
. p signifies 0 to 3 :
with the proviso that the compounds contain at least one sulphonic acid group; and
water-soluble salts thereof.
The water-soluble salts of the compounds of formula I may, for example, be the
20 alkali-metal or ammonium salts thereof, preferably sodium salts. 20
In the compounds of formula I, any alkyl or alkoxy radicals are preferably of 1 '
to 3 carbon atoms, R is preferably in the para position to the nitrogen atom and most
preferably signifies a2 methyl radical. R, and R, preferably signify a hydrogen atom.
_ R. most preferably signifies a methyl radical. R, preferably signifies a hydrogen atom :
25 or a methyl or ethyl radical. 25
The preferred compounds of formula I have 2 to 4 sulphonic acid groups if ring
DbearsZsuchgroups, or2or3 mlphomcacxdgroupsxfnnngearsonlyl such
. group.
The further substituents i in rings A, B, C and D may, for example, be halogm
30 atoms or nitro, cyano, carboxylic acid or substlmoed o unsubstituted amino groups. 36
The preferred compounds of formula I, however, contain no such further substituents. '
4 Il;epresentatwe of the compounds of forinula I are the compounds of formulae Ia
- an

[Price 33p]



The further substituents inrings A B, Cand D may, for exanple, be

hal ogen 30 atons or nitro, cyano, carboxylic acid or substituted or
unsubstituted am no groups. 30 The preferred conpounds of forrmula I,
however, contain no such further substituents.” Representaii vé of tne‘\
corrpounds of formula | are the conpounds of fornulae la. and | b, [Price 33p]

2 1, 380, 994 . s 24
[err] nzvvhich forrrul ae, Rn and' ar g 8‘3 defl ned above and 5° p'is
|t 03. . == 1,38 2 5

Preferred corrpounds of formula la and 1b, are fhose in which [err]
signifies a hydrogen atom The i pvention al so provides a process for the
producti on .of “a conpotify SJorpyl a |, qstat ed 1above characteri sed by
reacting a diazo derivatie - "ﬁ&” of gornula 11, 10 =

: are as defined above in ‘o

10-in which R .[err] nggff "and rings A“and
connection with formula |, with ®"onmoung]gf fornula Il1-[err] in which
[err] p and rlngs C and D are as defined aove in connectlon W|th 15

formula I. - (SO3HIp!

15 The reaction rray be carried out according to known met hods, fey-exarrpl e
in an aqueous, weakly acid, neutrgl .or alkaline nmedium prefer.abl y in a
neutral to weakly al kaige redi um 5i m | aglly the di azo derei-;va-t i've of the

am-ne of formul.a Il may § > QN_kcqov?/n mafher . : - The .am nes -
of formula Il, as definedrabefe e el td or - can be pr.oduced 20 in
anal ogous nmanner to .t hatS%Hy knom;m;,orrpound ) ‘Sﬁswarrpl e. as described in

Berichte 22 (1889) 970, Annal en 558, 16 (1947) Cer man. Pat ent No.

281, 048. Si W “@’ﬁe cw%g{se of formula III are known or can be
produced in an for known conpounds for exanp e as
descri bed in :&&M?&mpmmdsﬁatfemﬂal\n and 48, & Shoey inl whitl B, sigafiecat No.

2,328, 353. hydrosmamm ' 25 The wat er.- sol ubI [ salts of the

corrpounds of  f H&W W‘h -for exanple
by carrying Bff ﬁever’e EETon M ez ele gfof or freati ig know per

se, for exanple by carrying out the ,geactlon in the presence of, or by
'ormula | ‘with, an anmoni um hydroxi de

treating the resulting conpoungs of
or aqugpus al kal i R @ P 6 NH7 I " 10

(SO3H),
"o 1so3H)_

o

mwlnchR,R,, n,mandrmgsAandBueasdeﬁnedabovemconnecnonthh-'
formula I, with a compound of formula. 1, -

Ry

/
Rp—CO—~CH—CO—N
LT

: mWthhRg, R,, R,, p and rmgsCandDareasdeﬁnedabovemconnecnonvuﬂ:
15 formula 1. 15
: The reaction may be carried out according to known meﬂlods, for example in _
an aqueous, weakly acid, neutral or alkaline medium, preferably in a neutral to
weakly alkaline medium. Sumlarly, the diazo derivative of the aniine of formula i 4
may be obtained in known manner. _
20 The amines of formula II, asdeﬁnedabove,areextherknownotcanbeprroduced - 20
. in analogous manmer to that for known compounds, for example as described in. -
Berichte 22 (1889) 970, Annalen 558, 16 (1947) or German Patent No. 281,048.
_ ~ Similarly, the compounds of formula III are known or can be produced in
analogous manner to that for known compounds, for mmple, as described in German :
25 Panent No. 749,975 or in U.S. Patent No. 2,328,353. : 25
" The water-soluble salts of the compounds of formuta 1 mzy be obtained in manner o
known per. se, for example by carrying out the reaction in' the presence of, or by treating
the resulting compounds of formula I with, an ammonium hydroxide or aqueous alkali -
metal salt solution. Altemauvely, salt forms of the compounds of formulae II and III
30  maybeused 30
: The compounds of formula I and the water-soluble salts thereof may be isolated
in manner known per se. _



metal salt solution. Alternatively, salt fornms of the conpounds of fornulae

Il and 11l 30 may be used.

30 The conpounds of fornmula | and the water-soluble salts thereof may be
S ted in manner known per se. R

1, 380,994 ' 3 The conpounds of fornula I

and t ke wat er - sol ubl e salts thereof possess good solubility properties,

havi ng notapl y good soI ubirlity in col ¢, The i nventi on al so pr0\§| des a
process fot—eye . . - Siomae LA o @W‘]Sl mound
of formula I or o - Saa ound of

formula | or wal%er ;ﬁﬁs’?ﬁvn o é’rég‘, eﬁéldﬁﬁeeda,;&ngehe,y JagPer stock

as dry powder OEo fidr a Rothdn dot)fonh -soluals f. un5|ze sheet form

may be dyes by di p Wﬂ@ﬂéorm’é!ﬂ a«'a!sb fihet he 5
conmpoune’ of for WW‘; molf”ﬁ‘ Tafter the
paper has been P |on| |X|ng agent for
exanple, wth one Bafefe&bﬂ@haf&gmtpapdlmlb&aeﬁed it Ermmedmﬁhtaeahorﬁdoﬁm%G 501 10
or in Ger rarm PaBgEnt éormwplesmh Ppof gl 56@89 ¢$W?h§W%MH@r95éﬁmgr anit e

form of the “dye HBFHED batent :,Aj fm mfd&redg descri bed
I n French Patentormm 23 Rldscrs ngag,@ma f precont ains,
in addition to tdublyconmgns ihdddlﬁonft@ﬂﬂldd! fomller exs;akeubdlublessatmerbdﬂereof 15

0.1%to 5Q%0 by Wé'r/ msogb Wmt"f:f fcwhl@@% cbéﬂgldeswodu uis
chl oride or bei ng at
| east 20 mcron % B Sh@uﬂd@ ggélﬁprnula I

or wat er-sol ubl eonaﬁistont benbpfwagm w2 ther @inbon aubtvalmetth hlyme@goda liquid

?1 %ﬁpﬂd?ﬁﬁ t?mgg'ﬁgb%mtod% (parts

~ B bodiaANchRdY ¢ Godiudh) siiphdte! O t WO
parts by wei ght * of Tbcnac{dldﬁadells mgteablysahtboxtsrhr aeidrmizrof § th4 capngivims,dor a com

pound of fasr nul & Iubl salt ther eof .. T e aI ka net al sal2s _
may, for exa_rrpl et }g&@ %ﬁ [ anide is
}C :

h

4{@?
preferably a ca Onédablly GlorkC ﬁﬂ:apfae obﬁa b tsate mg‘rafmtz
exanpl e urea. necessary heat being applied to aid the mixing. Preferably the preparatzon is pre-

25 The abcWe deBer fum by teheral BOTDZt O {he
present inventi Bioantly o,éﬁgﬁie ttJ°| % ;:? R WY paper it

being stable in stpPeREblyf@¢ pralicaslayd hemgmpeyd @d&nuahetprmmu&ecoﬁ:bhmmed by
m xi ng the st at edL8mpr aigbnbly onlfl lﬁeeéésaan byhecight bicthe) il et wobeai d t he

i xing. Prif er alfP eI e coppouad phigrpula |prara e"""t _soﬁgg salt f‘g frogr%yan ), aquedi?s

press-cake, as ghidd WEECHbl She o rtchlhd
. , being only slightly coloured.

The dyes are substantially unaffected by pH condmons and dyed paper is free
40 from mottled and so-called “two-sided™ effem The dyeings produced are of good = 40
shade and are- light fast, showing a tone-in-tone fade after a long period of exposure
to light. The dyed paper has good fastness to water, milk, fruit juices, sweetened
mineral water and is stable to alcohol. Paper dyed with compounds of formula I or their
' water-soluble salts can be bleached by oxidation and reduction bleaching methods '
45 . In comparison thh the known similar dyes of formulae IV and V, 45

O3H
3 ™
CO-CH3
—@-N.—.:N—CH
N/ con».

. 3H .
HyC s\ €o CHy X
\G( S s N
N/ . '

the compounds of formula I have notable solubility properties, are particularly
suitable for dry addition to paper stock and have noteworthy properties after fixing

50 with cationic fixing agents. Moreover, in comparison to known compounds similar to 50
those of formula V, but which are sulphonated in the benzene radical Z, the com-

¥



parts by weight of the alkali-netal salt to ten parts by weight of the
conpound of fornmula | or water-soluble salt thereof. Preferably, the
press-cake and the liquid dye concentrate preparation contain 0.8 to 1.8,
nore preferably only 1.0 to 1.5 parts by weight of the alkali-netal sart tew
the 35 ten parts of the conmpound of fornula I or water-soluble salt

t her eof . 35 The conpounds of fornula |I and the water-soluble -
salts th'reof are . hi ghl'y sub- stantj. §J959 paper, white water fromthe paper
machi ne. r\nl z- Sl ﬂhf ] \l caoloured [‘ﬂh dyes .
are substantlpduhgs aﬂﬁa—ﬁlﬁhdtaadlﬂb plﬂscmmudultslmtdmdmkﬁedsmmmy& free 40
from nott| ed PAREF 296 netehls ey and %@h@lf’ﬁw egresiglly twhen fized with & catigiic fisingduced are of

good 40 shad G after a Iong
period af expaahg,&sfgg% E’mﬂ @q,e o@ap%?%%égé&g%dggﬁﬁf ast. ng‘gge“feo wat gr,

mlk, fruit juices, sweet ened n1nera| water and is stable to alcohol. Raber
dyed wi th conpounds of i MG ﬁmrnoluble'salts can be '
bl eached by oxi dation and reductlon bl eachi ng -net hods. 45 - Tn
conparison with the known simlar dyes of fornulae |V .and V, . '

45 [err] -t he conpounds ofHstor have® n Ie splubility propelst?‘res are.
particul arl’y suitable for ﬂﬂ J.‘.,uh pér st‘ock ‘and have not evvorthy
properties after: fixing with on f|X|ngu FertnegMbr.eover, in

conparison to known conpounds simlar to 50 _of f or nui a V but whi ch _

are sul phonated in the benzene radi cal Z;i t he Cr ; 4 _
1; 380, 994 : 4 pounds of formula I and-

t he wat er - soI s°ft32 edf Qtib’mﬁ'wl) per and .-
not abl e wet i cat i onic '
fixing mgent . paiﬁ:hef 3@,{, Exadgde 00 pahs wnbfﬁmé’tﬁy et wei ght and

t he terrperatwoelsiarfemﬁd It is addedwite gieaos gmga&ﬁmonbfhy af et he

i nvention. E tPfrB %(‘;Pﬁe Jgminpnaphthaleners.d mi'CGFlﬁuhéZO ‘parfseafr | A mixture

Of 34 parts q ?ﬁs [he cm .".!". Io:ﬁgf&gé?m

met hyl bsnzot hin yﬂlﬁd‘ﬁoﬁ of SOdI amnitri te a par f vva

stirred to f mﬁw sw@mewswmuﬁmwuspmmm’bﬁua sIo y |nto

a mxture of ellow ¢ ou”m do‘F’“S@*‘/cFY%.dr- f Bywder gbich) disoltes)iD0 parts. of

ice. The correspondlhg arazo cor PP geeps 183 med. I't is-added with

vigorous stirring to_exaotbbddiliodd o oty r.,t,smm,f it he - disodiumsalt of

2- acet oacetyl am nonapht hal ene- 5, 7 dlshl‘phonl ¢ acid and 20 parts of . sodi um:

carbonate {n" 400 partsH f wa er. The m)noazo dye of fornula I, thus forned
So-NH-

. 503 No

20 Over a period of 2 hours, a solution of 7 parts of sodium nitrite in 25 parts of 20
. water is allowed to run into a mixture of 24 parts. of 2-(4-aminophenyl)-6-methyl-
benzothiazole, 200 parts of water, 25 parts of 30%, hydrochloric acid and 100 parts of
ice. The diazo compound formed is added to a solution of 43 parts of the disodium
salt of 2-acetoacetylammonaphd1alene—5 7-disulphonic acid and 25 parts of sodium = - -
25 - bicarbonate in 200 parts of water and 200 parts of ice. When the coupling reaction . . 25
is complete the suspension is heated and the dye of formula I” is precipitated by the -
addition of sodium chloride and is isolatéd by filtration. - _
The filtercake can be used, as obtained, to produce the dye preparations described
-in Examples 6 and 7. Alternatively it can be dried to give a yellow powder which dis-
30 sglﬁ'es m in water with a yellow colour and which dyes paper brilliant greemsh ' 30
yellow

EXAMPLE 3 P.roducﬁon of u.-componnd of ior'mu_la L o

& _Qu=u.§‘:°§1.., |




Is precipitated fromthe solution at [err] by the addition of 200 parts of
sodi um chl ori de, 15 and is isolated by filtration. The filtercake can
be used as it is to produce the dye preparations described in Exanples 6
and™7. In the dry state the dye 1s a yell ow powder, which dissolves in
water with a yellow col our and dyes paper greenish yell ow shades. EXAMPLE
2. Producti on of a compound of fornula [err] [err] 20 Over a
period.of 2 hours, a solution of 7 parts of sodiumnitrite in 25 parts of
20 wat er sSalIovved to.run into a m xtk¥B®9%¥f 24 parts of : 3

2-(4-am nophenyl) 652N o z-(mmmhﬁ)zmyle&l&maw-saﬁhmma are2dis-parts’ of

30% hydr ochl ori csolved itk 680 @arisQd wa@r wish tk aidoe 15 e oﬂB(zi’/z eoside fob-ned i S
added to a soI uttl@nAfﬁfth?S ;_b t%7(§!mt°ﬁ d’éﬂn “lbﬂnmmaﬂwmugmy

2 scerqacet i SRR B AT
25 \bi c onﬁ ohderylae omaadd &vﬁerl

coupli ng react | osidition ﬂﬁEpH is mnmh@tbztvtehenusqbéﬁsbsmhe |gsd¢aeadm1>nanﬁc20t he dye '
of formula I" is E’l: fh“édﬁli"ﬁrﬁocﬁf/dﬁ‘?‘ﬁ’ewand is .
i sol ated by, #il tffagg 1£}§ bt ARt pleied, w0 prggluce
t he dye prep‘afatisgﬁgpl Qaﬁﬁ b fikeg an ernatlvel y |t can be
dried to give a yelTHvilpoake esnmxdﬁdx to3sﬁ>ducethe eseribed “wat er -

with a yellow cohdi;ﬂmzlﬁcﬁ i % Af yeI 1 ow -
shades EXAYPLE it gvy?hggﬁgbf"g iﬁ‘ﬁ‘ﬂ éﬁuﬁ@‘*{%ﬁpfwf rififne S5
1, 380, 994 5 32 Parts of

2-(4' -am nophenyl) 6- met BIAMBEaRsrdiution 2t emepund phfumiBt ¢ acid are di's- sol ved
in 600 parts of water with' thgald of &guparts of 30%sodi um hydroxi de

solu-. tion. After the addithtsgrofsy pagris of BEH um nittrite, the solution
is run into a thoroughly stlr X &fﬁg@;@ 30% hydrochl oric
: f

acid and 100 parts of ice. The“di'azo 5 conpou orned is added slowy
to a solution of 43 parts of the disodiumsalt o

2- acet oacet yl am- no h [ )| m,o;ﬂmg 136, Endi-Hasbiazdl water.
During the addit4. rhaﬂ@%ﬁﬁﬁ%&%ﬂﬁﬁ? p %Emwr%amau ab&e gr adual
addi tion of 20 pﬁﬂBm mfm@bmmmdhmmseiummfémm@fmlam ;

bel ow [ er r oby ad@PNQIS|aE@=dwm dpit rfete.ofhe OREERE AN s
formed. It is'r ﬂ?ﬁ%ﬁ’%ﬁ ﬁlﬁ P’ﬂfiﬁ'&g@g "%ﬁ"ﬁ gt hfRatet. S Of
sodi um chl ori de ﬁrtﬁovummudlyﬁe Qo 3" fisepredpitated @ 608
precipitated ancbylaﬂdmaiddompartfspf Mmlwmlde,mél#l ated t“l!lan be u ed '
directly tQSproduc @‘“ﬂ’é‘é Sé;btazan ﬂ}?ﬂ ‘;(;!’E Eﬁﬂ 6 an 7
If, instead, it d@rﬁ Pl . Qrilliast O & d| s -

EXAMPLE 5. Production of a compound of formula ¥

SO3Na

Hag co-CHy

—< } —N—CH v
<I ” CO-NH LA
S03Na :

By repeating the procedure of Example 4, but using l-acetoacetylamino~ -
30 naphthalene-5-sulphonic acid in place of 1-aoetoaoetylammonaphthalene—4-sulphomc 30
acid the compound of formula I' is obtained. It has comparable properties to the dye
of Example 4 and gives greenish yellow dyeings on paper.

EXAMPLE 6:
_ ' 60 Parts of the compound of formula I’ (obtained as in Example 1) in the form ;
35 of the filtercake are added at room temperature to a solution of 40 parts of sodium 35
sulphate in 300 parts of water and stirred until a homogeneous dispersion is formed. :

' The dispersion is dried in an atomizer. Yellow granules averaging 90 microns in size

o - are obtained. They dissolve readily in water and dye paper in brilliant greenish
_ yellow shades. . _
40 The filtercakes of the dyes obtained by the operaung procedures of Example 2 to 40
5 can be converted into granules by the same method. :

EXAMPLE 7:
120 Parts of the compound of formula I’ (obtained as in Example 1) in the form
of the filtercake are added to a solution of 200 parts of urea and 500 parts of water,



solves readily in water to give solutions of yellow col our which dye paper
brilliant 15 greeni sh yel | ow shades.
15 EXAMPLE 4. Production of a conmpound of forrmula [err] [err] A solution of
40 parts of 2-(4-am no-3"-sul phophenyl)-6- 7-sul'phonic acird in 800 parts of
water is prepared. 30 Parts of 30% hydrochloric acid and 300 parts of ice
are added, then a solution of 7 parts of sodiumnitrite in 50 parts :of
viater -i's allowed to run in at a slow rate. The sol ution of the diaz Lo
'conponeat thus 20 formed is addedl_gogusolutlon of 33 parts of the sodi um
| L yLarn. E} : a_ana

sol ution theh--'-- D filEkihg : - . g ety
parts of sodolutgmmrelf ,'._".j'_eahdlontbsatmtnat:ephrdu;reindlxsusedfoodyemﬁaper The
filterdake EpiriEhERE el shade

f oduce fhe d ar at i Ons\wak-
25 scribed i X Al ‘ ”{’ﬂgﬁ‘@ of § g’ﬁ‘%?’ﬁﬁ(’fp{ ég‘i/el | ow powder
whi ch di sso em Se\diuray sHOWE Sn’ iR stle Béldw. ITheNT - greenl sh
yel | ow. shades befpxoivet i aﬁ:aloﬁrmdubemm ro@dws v Examplent wf Dendaze [err] [er rl
By repWati ngithfeemys Beedure of Exanple 4, but.using |-acetoacetyl g#lo- 30
napht hal ene- 5-sul phoni c aC|d in place of L

1- acet oacet yl am nonapht e@-sulphonlc %0 aC|d the conpound of fornula
[err] is obtained. It has 11y m@ es %0 the- dye of Exanple 4 and
gi ves greenish yel |l ow dyei EXAWPLE 6: 60 Parts of the conpound

of forrmula I' (obtal ned as in Exarrple 1) in‘the form-35 of the
filtercake ar 4 arts of
sodi um 35 wew aé&ggﬁyamt ﬁ%%&wax@awggwgiﬁi&ghomgeneous -
di spersion mbleimﬂhﬂﬁ'dreeihéf@nsm e dppresidted byahe fallovinggmece- Yel |

granulds avdwerf Figammlesnl fors they weuld by ebtired i padim iy omphey -di ssol ve ‘%ead'i ly
in water and dye paper in brilliant greenish yellow shades. 40 The
filtercakes of the _dyF§m(p,btal_n-e By tHe operating procedures of Exanple 2
to 40 5 can be conveftwed [i ntxo ¢f anul s by trhe sane method. EXAMPLE 7: 120°
Parts of . the compoundfof—fiormut=af T~ (gbrarned as 't n Exanple 1) in the form
of the filtercake are| adddd &®#Hal s@ptut|i ooy 200 phrts of urea and 500
parts of water, 6 | _ o L7 1, 380, 994

6 with stirring unil g hoaneneous sugpensrk eI is- fprmed.. The tenperatureis

i hcreased . 1 SOuH
. _ 9 | sosH | o3 "”“” o
: S R T SO3H =

10 SogH | H Nu-8-;

SO3H
1 H " s03H do -
12 - H H- - de
| 13 H SO3H —NSO,BH
: ' _ . HO3S . : ,
> A SO3H T :
% H SO3H @ EE |
' '. " So3H - '

15 S03H | SO3H -



to [err] on which the dye goes into solution. The solution is clarified by
filtration in the presence of a filterin aid and is then diluted. with
water to 1000 parts,_This ion i or several no om
tenperature and is used for dyeing paper 5 .in bright greeh yellow
shades. |If the dyes of Exanples 2 to 5 are used in place of the dye of
Exanpl e 1} dye solutions with equally good storage stability are obtained.
The structural conposition of further dyes is shown in the table bel ow
They can b& produced in _anal ogy, wi t h1880®9%eaction procedures of Exanbles 1
to 5 and agree .10 with formila le, ’ o - :

10 [err] where X, Y and Rnerfe the’ fregnirjgs assigned|to themin the table.
These . dyes gi ve dyei ngs ofNgrleeni shlyel | ow shade on paper. The conpounds

are shown in the table, {n,§ eigoﬁgueHacidJLﬁéﬂE§1th0ugh, as wtl be .

apprectdted, by the foll¢w ng procej 15 , s off Exanples 1 to 5, they
woul d be obtained in sodiump salt form [&rr] O3H S
1, 380, 994 Exanple [err] 8 ¥ 3 _ 1,380,994
8 The full structural fotnulae of -the conpotfds of Exanples 10 and 28, .
respec- tively are as fol | Bng: SGBH|[®et ]| 5% In.the foregoing .
Exanpl es, the resulting ¢onpdunds afe isqdl at §dpiseemt hJe formof :.5 sodium *
salts. As will be apprecifated such salt florns Hbe|tonverted into other’
wat er -sol ubl e salt forns| & gl dthe élkelﬂ“ﬁ%ggimzb¢annnniun1salt f or s,

or into free_ acid forns in conventiPnaI mannef. E LES OF APPLI CATION 10
EXAMPLE A ' - S0sH '

10 Paper- stock consisting eaf 705Q@rtsHof c rgal ly bl eached sul phite pulp
from softwood and 30 partls of| chem ¢al'ly [ble edy suliphate pulp from birch

i s suspended in 2000 partls of| water Jand Reat in a hollander beater. 0.2
Parts of the dyeing pre- _ _ HO35 ' '
| o2 SO3H SOz3H | - . do

2 H S03H do’

23 SO3H | SO3H -NH

24 SO3H SO3H | N
" {Example S x : : Y Sl P.
No. :
' I | SO3H
25 SO | soju | M '
) - NH-COCH3 | -
SO3H - )
26 S03H | sozH

~N!
03H
: " CH3 |
27 SOH | SOH | ‘-m -
: . $03h 1
.NH |
. SO3H .

) SO3H | so3H. -NH8»SO3H

SO3H -

28 SO3H | H -




paration described in Exanple 6 are sprinkled into the stock, which is then
beaten for 15 a further 20 mnutes. On the paper machine the stock is
copverted into sheet, dyed in 15 a greenish vellow shade. The back water
fromthe wire is virtually col ourl ess. EXAMPLE B.” A solution of 0.5 parts ™
of the powder dye described in Exanple 1 is prepared, cooled to room
tenperature, and added to a suspension of 100 parts of chem.ally 20°

bl eached sul phite pulp in 200 parts.of water in the beater.. After further'
beat i ng 89r 15 20 minutes the sinrl!’ $099%; s od and the thefJanad Thi s IS

dyed in a greenigp eMebovuiiba FoaiRacOft i Gingsinakest BxatblisCio dna 28 gepet-net f ast nes§’
properties. E%AWB&E%ﬁhm*f the 0.2 parts of the dyeing preparation of
Exanple 6 used in Exanple A are 25 - replaced by 1 part of the liquid
dyei ng preparati on of Exanmhe 7, the paper is dyed .25 in a simlar shege
with conparabl e fastnesssy EXAVBRE D. A sheet of absorbent, '
unsi zed paper is conveye(%;g:Q HVE%%- 4!;ednat 40-50 consi sting of 0.5
parts of the dyeing prepardtwon of Exanpie 0.5 parts of starch 30 :
and 99 parts of water. The excess solut|0n|<!>>qwessed by a palr-f roller

and the sheet 30 dried. It is dyed in a greendgh yeIIOM/shade ME
CLAIMI1S:- 1. A npbnoazo dye of formula I, S [err] 8

1, 380, 994 ' 8 The full structural
fornmul ae of the conpounds nples 10 @@gh28 sdyfSpec- tiely are as

foll ows: 503H SO3H [err] g’ m=$Jde fg go| ng Exanples, the
resul'ti ng conpounds are is he f don e 5 sodlunlsalts As wi |-l be

o.ot her water-soluble salt
‘fornms, or into free acid

appreci ated such salt forns may be converted
forns, e.g. other aIkaI| netal or anmoni um sa

forms i convent,j opal APPL | CR| 10 MPLE A.
10 Pape% stoc&dﬁﬁdgi gﬁmfﬁfapp hd;s‘h E%% phlt% pul p-

from water-soluble salt forms, e.g. other alka.h meml or ammomum salt forms, or mto
free acid forms in conventional manner. _

EXAMPLES OF APPLI CATION I . o :
10 EXAMPLE A. . 10
Paper stock consisting of 70 pam of chemmally bleached sulptute pulp from . -
softwood and 30 parts of chemically bleached suiphate pulp from birch is suspended -
in 2000 parts of water and beaten in a hollander beater. 0.2 Parts of the dyeing pre-
paration described in Example 6 are sprinkled into the stock, which is then beaten for :
15 a further 20 minutes. On the paper machmethestockxsconvertedmtosheet,dyed in 15
: -a greenish yellow shade. The back water from the wire is v1rtually colourless. - -

EXAMPLE B. :
A solution of 0.5 parts of the powder dye described in Example 1is prepa,red,
cooled to room temperature, and added to a suspension of 100 parts of : o
20 bleached sulphite pulp in 200 parts of water in the beater. After further beating for 15 20
minutes the stock is sized and the sheet formed. Th:sxsdyedmagreemshyellaw
shade of medium depth which has good wet fastness properties.

EXAMPLE C.
. If the 0.2 partsofthedyemgpreparauonofExample6usedexampleAare.
25 xreplaced by 1 part of the liquid dyeing preparation of Example 7, the paper is dyed 25
© in a similar shade with comparable fastness properties. o

EXAMPLED.
A sheet of absorbent, unsized paper is conveyed through a dye solution at 40~—50°
consisting of 0.5 parts of the dyeing preparation of Example 6, 0.5 parts of starch-
30 and 99 parts of water. The excess solution is expressed by a pair of rollu' and the sheet 30 .
dried. It is dyed in a greenish yellow shade. -

WHAT WE CLAIM IS:—
1. A monoazo dye of formula I,

~
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sof twood and 30 parts of chem cally bl eached sul phate pulp frombirch is

suspended in 2000 parts of water and beaten in a hollander beater. 0.2 ,
Parts of the dyeing pre- paration described in Exanple 6 are sprinkled into .~
the stock, wgich is then beaten for 15 1380992 further 20 mnutes. On the

paper maChITI'E te—StoCk TS CONvVErted 1T NtoSTEet %’;Pr rng e ST
yel | ow shade. The. bAbk @“‘F‘r%?ﬁ%é’f\f&er‘eml’%m‘% 4f (EFRPRISP l(90‘1 &?’I = EXAMPLE

B. A solution of “b"-‘%“b%f jf the powder dye described in Exanple 1 is
prepared, cooled to roomterrpergture and added to a suspension of 100 .
parts of chemcally 20 pF aghed sul.phi tgewpul p in 200 parts of water ip
the beater. After further be [o =n20n M prfes the stock is sized and

the sheet formed. This is dy p/a eni sﬁO'y' Avr®hade of nedi um depth
whi ch has good wet fastness properties. EXAI\/PLEIf the 0.2 parts of the.
dyei ng preparation of Exanple 6 used in Exanple Alare 25 repl aceg:by 1
part of the.liquid dyeing preparation of Exanple 7# he paper is dyed 25
in asimlar shade with conparable fastness properties. EXAMPLE D. A sheet
of absorbent, unsized paper is swhveyed through a dye solution at 4050

consi sting of 0.5 parts of th8¢dyeiog eparaﬁ‘?% ofso®xanple 6, 0.5 parts
of starch 30 and 99 parts WA &' solution is expressed
by a pair of roller and the she¥& ™30 dried. It | yed in a greenish

yel |l ow shade. WHAT WVE CLAIM 1 S:- 1. A nonoazo dy formula 1, [err] 9
1, 380, 994 9in sch [err], which may
be the sanedor di ffénehetforegmghﬁnm daamrisolaud miltﬂcyfbmr eddi cal 50f

1 to 6 carbon at G?Fém’brsal ﬁ SPRAES ”EfPWGm’da‘?eb i
signifies an al kyfe fa oS! i pmmnium salt °m‘s’[%rrf“f°
r

signifies a hydrogen at om or an “a Ky ad| calof 1 to 6 carbon atons, 5
rings A B, C an(EXZ WﬂBPLﬂWIQNbstltuted n signifies 0 or 1 m

0
S|gn|f|esd , ni fies roviso rhat the 10
CbFpouncs contal é’f‘gﬁﬁé‘ e g e Ko

wat er - sol ubl e salii 2000eaftObf water and beaten in a hollander beater. 0.2 Parts of lhe dyemg ple-
paration described in Example 6 are sprinkled into the stock, which is then beaten for

15 a further 20 minutes. On the paper machine the stock is convu‘ted into sheet, dyed in 15 R
' a greenish yellow shade. The back water from the wire Is virtually colourless. _
EXAMPLE B.

A solution of 0.5 parts of the powder dye described ‘in Example 1 is prepared,
cooled to room temperature, and added to a suspension of 100 parts of chemically
20 bleached sulphite pulp in 200 parts of water in the beater. After further beating for 15 20
minutes the stock is sized and the sheet formed. This is dyed in a greenish yellow
shade of medium depth which has good wet fastness propertm. :

EXAMPLE C.
If the 0.2 parts of the. dyemg preparatmn of Example 6 used in Example A are
25 replaced by 1 part of the liquid dyeing preparation of Example 7, the paper is dyed 25
in a similar shade with comparable fastness properties. -
EXAMPLE D.
5 : . A sheet of absorbent, unslzed paper is conveyed through a dye solution at 40—50°
® consisting of 0.5 parts of the dyeing preparation of Example 6, 0.5 parts of starch
' 30 and 99 parts of water. The excess solution is expressed by a pair of roller and the sheet 30
dried. It is dyed in a greenish yellow shade. -
WHAT WE CLAIM IS:—

1. A monoazo dye of formula I

>~=~-z:;- :

(SO3H)
n lSO;H)m (503H1p
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2. An alkali metal or ammniumsalt of a conpound of forrmula I, stated in
claim1l. 3. A sodiumsalt of a conpound of fornula |, stated in claim1l. 15
4. A conmpound according to any one of the preceding clains, wherein any

al kyl —I5™0Or arkoxy radical 1s of 1 to 3.carbon atons. 5. A conpound
according to any one of the precedi ng clains, wherein Ris in the para
position to the nitrogen atomand signifies a nmethyl radical: 6. A conpound
according.to any one of 'Ehe precedl ng C'ﬁg{ﬁu wher ei n [err] 20 eac'h9';_.__
signify a hydrhgen atom : .

20 7. A conmpound aigemickli ng to. any one of the recedin ol
[err] . si. gnifies a metlhg! apdRis m Qﬁgﬁaﬁ?@%ﬂ%ﬁﬁmm&pe of the .
precedl ng cl ai s, s}’a % 23 Fa)&ff,‘ atom .a nethyl radical or -
an et hyl radlg al . R’sg',iﬁes,h ylasdmrdllmgt’atadwanymsne of the
pr ecedi ng\cl ai ns, J&gammg:dnwma@béﬁnhersﬂb@%phom c groups, of which two
such groups are contmm@eﬂ‘h"frl D. 10. A conpound according to any one of
clains 1 to 8, beari s f"3 ,ﬁﬁ%‘emsphﬁﬁh&wﬁﬁéxﬂds@bmﬂlwﬁfmmmcone 0
such group |swcont@cg pl nori ng D. . corrpound accor d| ng to any. one of‘
t he preced| Ng '6l:ai o, wakeh-siblecidt thérenfy . %(}A ga%
substituted by a hal 0%{9%1 Mﬁ?‘%ﬂ“ o "r‘i‘f“E°P’Bm %) °°?%°“Boxy ic acid 30 or a

substituted or unsEH'} A AT D Quidbdl BE forkrdila 1Audp@dind. accor di ng to any,
of claims 1 tg 10, \m@r@f@?ﬁmgﬁw{aﬁs agtofa)ltlia@mcedm claims; Whereinsyy STy yentld

than are 'shown in anmyﬁmtalxssthm@darbqna@méd r?g‘éﬁ, Ain dmw é{qg ol Mul a

la, [err] in which [efr is 1to

3; or a water-sol uf@E §o %‘ﬁf&ng%md oneofmurem ﬂimmh&mfklfawnulal
40 [err] in wych [ﬂgcf,g&n ogik @68, as defined iIn cl%édml andtp lSktOB

or a water-sol uble sam At h:mpamﬂ according to.any one of the pre claims, W

45 15.. A conpound @B inmhxlsa lcéLo‘rld J;fe{h{,]p | fidiRAg wheRiAdROQEN
atom 16, An al kall ‘ﬁg’m a Esyp,afg&mahﬁ und of formula Ia,
stated. in clapgn 019 R konpoGriargoc@iting, 10 hnyf ape nmhaplle@dmstlm%ﬂ“ﬁg srode fam 4 1P

msﬁl ups, of whlch two such groups are contained in ring
A COWDOUI’ld of for ﬂli)(t)!fcAgrt(:)or;r:pmmd according to any one of claims 1 to 8, beanng two or three

honic acid groups, of which one such group is contained in ring D.
e {)1 A coflrpo&:i according to any one of the preceding claims, in which ring

30 - - A, B, Cor D is further substituted by a halogen atom or a nitro, cyano, earboxyhc acid 30
bstituted or unsubstituted amino group.
xe s]‘.IZSA com;round according to any of claims 1 to 10, wherein rmgs A, B C or
" D bear no further.substituents. than are shown in formula I smted in claim I
13. A compound of formula Ia, : _
. | .
HC /S 0-CH3
¥ >C N=N-—§I:H Ie 35' .
3 1503H 1 CoNH
o (S03H}
{SO3Hlp!
| in which

R,, n and mare as defined in claim 1, and

pislto3; .
: . or a water-soluble salt thereof. . “©

40 14. A compound of formula Ib,
. _ Ry
e ' CoN N '
{S04H) © 1S04H) o (503H],1
3%n _ 'm .
in which

Rl,nandmareasdeﬁnedmclanmland |
' pislto3; . _
45 or a water-soluble salt thereof. 45

pound of claim 13 or 14 in which R, signifies a hydrogen atom.
i«ss A D etal of ammonium salt of a compound of formula Ia, stated in
claim 13, or of a compound of formula Ib, stated in claim 14. _
17. A compound of formula I’, —_— -

0 O A0



10 1, 380, 994
10 [err] S03 H or a water-sol uble salt thereof. 18.
A compound of fonnula 1" [err] 5 or a water-soluble salt thereof.

5 19. A conpound of fornul a [err] Terr] or a water-solubl'e salt thereof.”
20. A conpound of fornula, SO3H [err] or a water-solubl-e salt t hereof . 21.
A conmpound of formula [err] or a water-soluble salt .thergof. 15 =«

22. A SOdI um salt of a- corrpound accardi ng to any -one . of cl ai s 17 to 21.

N :'.n,

: V\/m ch di ssoci at es¢ ter, th Osaver@gQHpart Ecle size of the granul es being
least 20 m ctonﬁa\ ny_ated, d-eing preparation according to claim

23 wherein said sa sodll(y_m %ﬂé* or SOdI um sul phat e.
20 25. A liquid dyeMconcentrate prepar
‘wei ght of a dye conponent, two to eight p¥f i/
5 parts by weight of a carboxylic acid am depstt he dye conponent: cont ai ni ng
0.5 to two parts b ght of an alkali netal salt to ten parts by wei ght
of a con‘p‘BﬂF{Q‘epﬁ émﬁﬁﬁgﬁe"h pt at ed inclaim5 1, of wat&g-sol uble
salt thereof. : o .5 26. A
l'iquid dye concentrate preparation accordl ng to cI ai m 25, “wherein the
alkali nmetal s&P% @ di um chl ori decar sodi umssul phate. 27. A liquid dye
|

concentrate preparati oncadcoddivag- -te cl ai-m 2&, pr 26, wher ei n the carboxylic
acid am de contain Ao 4 carbon - QB¢ ' - 28. Ali qui d dye '
concentrate preparation according to cllg vvherel n the 10 ' .

5 or a water-soluble salt thereof. - : . | | ' 5
19. A compound of formula I", . S . :

SO3H

' ‘ora water-soluble salt thereof.

20. A compound of formula,
. . ) . 503H . . .
, €O-CH3 : ' i
' : N=N— : o
10 : N4 —O_ Eo—u SO3H . 10

SO03H

or a water-soluble salt thereof.
21. A compound of formula

so;n
\ €O-CH3 so;n
'= .

503H
ora water-soluble salt thereof. S
15 22. A sodium salt of 2 compound accordmg to any one of claims 17 to 21 -, 15
23. A granulated dyeing preparation containing a compound according to-any one
of the preceding claims and from 0.1%, to 509, by weight of a salt which dissociates
in water, the average particle size of the granules being at least 20 mictons. -
24. A granulated dreing preparation according to clalm 23, wherein sa1d salt is
20 _sodium chloride or so¢ . sulphate 20

) R o




carboxylic acid amde is urea. 29. A process for dyeing paper conprising
applying to the paper a conpound according to any one of clains 1 to 22.
30. A process according to cIa|n129 wherein the conpound |s added to the

15 paper stock.

15 31. A process according to claim 30, wherein a granul at ed dyei ng
preparation according to claim23 or 24 is added to the paper stock. 32. A
process accor di ng, to cI ai m 30,. Wherel n a-liqgd,
according to any—oAe s o—28—i-G-LEEHFEe
33. A process accordi ng 260A¢lhva<il ldye2®pcenmar omrpasrbzermgbtof zed

20 sheet formis dyed™BRegtdi® F’n% tﬁf‘ga@oﬂ“gr cfﬂs o B
sai d conpound. 34. A JPOCASE saf ‘2}“@ chgﬁ ytydﬁsdah]ﬁrel n .
bef ore descri bed. 35.1, Ba;a&r. pr ocess accor d| ng to any one of 5 °
clains 29 tO35. 36. A p6okbeud 4 mmpmmm@wm@@mnﬁém ekl a
|, stated in claim Zwl?ltxsl%ﬁ‘é‘ﬂﬂ?'&&?‘g@ﬁ ‘ﬁ%&é%fﬁmdhsagroﬁwt i ve

of an am ne of fornul boxylic acid ami m and rrngs. A

and B are as degpi-ned mz@l Al iquil, dyéi doliceraOpiRLifich @rfoorﬂﬁgrwlchmi 21,,wt{emtnrihe30 10
in which R2, RR4,J moxyhcmg@a@dandlr@ are as defined |

3C 37. A process accordl2 tl’ln mof Wl ?Wﬁwm& Fl?rPaP%' PRl ot

in aneutral to weakly % ﬁm& im A9 PHIREES the AomMuRd Dladde & dk M
36, substantialysy as ;iaperrabdkbef ore descrr bed, vvrth reference to any one of 15

Exanples 1 to 5. 35 31 A pr : grapulaied dyging pEEpRrition
claim1, according td'“é? fz “rdmg P4 %&genﬁaéﬁ mﬁro. A
ﬁbﬁhladd@&ﬁ(ﬂ!e

conmpound of formula |mﬁ§n lgggst&da any o
Exanples 1 to S5gand 8 t a3. AcoohdﬂgKE &air0Q29, wﬁaantﬂwrmﬂer%tmd oAg:esimeé 9, 20

The Centre, Feltham sty §é¥°d bYWé @Epeﬂ‘ﬁg 85301“ of Hispersiop of
Printed for Her Majesty'; I‘, imHe to35
Leami ngt on Spa, 197. Pu@ '.f—.', yfor of foﬁﬁuﬁ ﬁméd)mclaam

Bui | di ngs, Londz:, Amkaéthi;xsed bmcuduadmm@pwmemamrﬂmmmﬁd 25
N ‘ '
T
(503Fn (SO3H)_
mwhlchR Rnn,mandrmgsAandBareasdeﬁnedmClaam 1
with a compound of formula III,
/3
Rg—C0-CH—CO~NS N A\ - m
. a - {SO3 H)
Rr. _P
' 30 in which R,, R,, R,, p and 'nngs C and D are as defined in Claim 1. - 36
37. A process according to claim 36, wherein the reaction is carried out in a
neutral to weakly alkaline medium.

38. A process according to claim 36, substantially as herembefore described,
with reference to any one of Examples 1 to 5.
35 '39. A compound of formula I as defined in claim 1, according to any one of 35
Examples 1 to 5, and 8 to 29. .
: 40Aoompoundoffommlalasdeﬁnedmdaunl aooordmgtoanyoncof
Examples 1 to 5 and 8 to 27.
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