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PATENT .. ,SPEClFlCA.TioN· 

• . .. • .• ·i • , ·.; . . • . • 

. .. . I 
(lJ_) : 14: 79 009. 

. ... ' . ": .· . . ~ . 

. · : . c~,~~:;s~~N~'.fBP cou~ D~ / ·~·· : · · · 
(71) w~ s~o~ i.~~(of 3s .. ucli~, 4002 ~e; 'swiaeriand~ a 

Swiss Body Corporate, do hereby declare the' inVelitioll, for which·we·pray that a patent 
may be granted to us, and the method by which it is to be performed, to be particularly 
desaibed in and by the followmg statement:-

The present mvention relates'·.~· srilphOµated . coumarin derivatives. 
More particularly~ the pn:sent .. inVention provides compounds of formula I, ..... 

...... · 

I , .. 

in which either R1 signifies an unsubstituted (C1-.)alkyl radical or a (C1._.)alkyl 
radical substituted by chlorine or ~o,. : , · · 
Ra signifies a. hydrogen atom, an U'Qsu'bstifuted (C1.:_.,)alkyl radical or a (Ci-.)-
alkyl radical substituted by cblorine or cyano,' · . · 

or, R1 and R., together with the nitrogen . atom to which they are ·bound, form a 
pyrrolidble, piperidine or .morpholine ring, and 
R signifies a group of formula (a) or. (b) : 

~· .• 

M.~. 
I 
M 

(a) 
. ·.··. '· 

•·,• 

(b) 

in which Ra signifi~ a condensed furtbei unsubstiwted ~~. 9r pyri~· ring; 
' a condelised ·pyrimidine of:cpyridine,ring·furtber substi~~ .by .a. ha1Cpi ·a~ or 

an (Ci-,)alkyl radical; a condemed further unsubstituted ~ph~ or beilzene 
ring; or :a: condemtd'.'beozmt ring further substituted.by~ .1P~ ofj1p to.~ sub­
stituents selected froni up to .two halogen a~ and/or (C1~)alkyl or (C1""')'"' 
alkoxy groups, and/or one mtto, R'-CO-- or R'~NJt~ group; wher~ 
R' signifies a (Ci-. )alkyl radical, and · · · 

M signifies a hydrogen ion or ·a: 'Cation equival¢nt 
All the alkyl radicals m the compoun~ of formula I, may be straight chain or 

branched. If R1 or Ra signifies an·::-~futed alkyl radical, it is preferably linear; 
if it signifies a substituted alkyl· radi~ the alkyl radical preferably contains 2 or 3 
carbon ato~ e.g. 2-chloroethyl-1, 2-qianol:tbyt~i, l-chloropropyl-2, l-cyanopropyl-2 
or 2-cyanopropyl-1. Pteferably Ra has one of the~significances given for R1; more pre-
ferably it has the same significance. · ·. 
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.·' . ~t ~h ~d~;br 'pyrldinelfuglair~ is:methyl. The alkyl and alkoxy ra as substituents on the fused benzene ring are preferably ... · .· ~y., ~!It~~ .• yl and thaxy with_ .. thcdatter t_\VO being more \pajene<!• :1;1~, . . _:.:!f.~.ficun .. the s.ulpho gro p bome thereby, any .. fused ~e ~~~~a~. preferably 5 <V notf~bsUti:Jted by more one .substituent and iS ·ri:tore preferably utiSu~tituted: · .. ' ·' ""•)'-'~ .Ra signifies a condensed naphthalene ring example$· ate riaphtho-1,2 ·and · :gaphth0-72i3'ancl the sulp group is preferably on the ring remote from the-C9uµJarin · ·· .. · .. _-n~!fe'~~-~ hYdfogen '. r any cation usuaUy;~pl~~ .jh ~oQl~-'d~ for·C"K~Diple . 10 ··· · aJkaltmeial eations, . ·um, mono-, di- or tii(Ca4iilkanol) .. ~tlm or ~o-, cfi.;.» tri- .or tetra-(Ci-4 1):-anllnODi~ with: alb1i ;meta), cations: s1ich .as lithi~, 
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sOdilJJD or potassium preferred cations, particularly:tJl.e ·~sodi~ , 9ltion., For _the . sake of simplicity, M is herein to be monovalent. It may,, homer, be di~ .. or . · 
polyvN;~o~" ifm~ ··Clliorine>'or:btoiDine, Chl(jiiile beinglll.'eferred. 

The presenf invmti • also provides a process for the production of compounds of formula 1;-as defined'& . ; , cc>·~ < (i) sulphonatiDg·a:coni 9fformulaJI:t< , ,._ . 

·. . . . ~ . . _:· 

·, ... 

·;; 
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iri which ~ and Mare as ~ a~e~.Juitfif ~sary.hy~I~ ifle "7.NJI gioup 
t<>::.o, . . ,_ .· ~,;: .. ·•··'·· ,-:,. __ · .. ·· .. · . ··_,.:·::-·.:. · ... 
(iii) ·reactmg a compound oUonJlUla V; .- . : ,. · · · · · 

... , .. ; 
: ~, ' 

in which Ri .&Qd Ra are as !1e1j.ned above, 
with a compound Of fotni~'V~If, . :. ·.· · ' 

. . . -:. ~ .-: . . . .. . 

' ..... _~-. , .. · 

·.1 .• 

y, ·. 

Vl 

, . ·vut 

. IX 

in~hichRuR.~Xare&S;~i~, . · .·' · ·.· , · ·· • · - . · 
with a compound. of fo~i:il&' lY,~.as' de1ine(l abl>vC,· and, if necessary, hydroJySing the 
=NH group to =,0, .. " :: ·;,·::, ' . .'. ':.. , .· · · · . " ·. · 
(vi) or reacting a compouridofformuJa·X,. " 

~~~:~ 
R( '._ ·,_ ·. .· 

··,·. 

x 

in which RlJ Ra, Ra, X and Mare as defined above, 
with urethane, and, if necessary, hydrolysing the =NH group to = 0. 
·, Iii; the compow;ads of. fo~;;II,, ~II,, y,,, ~ and .X., X preferably signifies the 
group =0. . . _; ')!' ... .:-:·_, ·;'·.: :,,... :- ,· .. :··. 
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for. example, in sulph . ; c acid, principally with . olCum, ~phur ttioxic}.e, or an agent. 
which evolves so_ m . pRSence or absence of:an orgamc sc:;lvent. Further; sulphona .. 
tion may also be effected: "th chloromtphonic acid. · · · · 

The ~iltmcnt wi SOa (as ga&,.for ~pie, ~:uted with air or as the addition 
compoun~ to pyridine or dkmne) oi; chlOroiulphoDic aci4 may, for example, be 

effected ·m ·an inert· sol: t, such as clilorofO~ · 1,2-dichloJ.'OethanC, or Ditto~. 
A suitable temperature in the range 9f from 0° ti>.··10° C., preferably from 15° to 
30° C. Generally, sulp: nation is effected at the above stated temperatures with con­
~tra~ sulphuP.c.aci .. (96-100%) Eor with o~ wbicl,l pref~ly h~,.a 803 

~tent of"'3.~7S%. I. 1·m the Compound o~_:fQtmula·:lt.X:~s·a ·==NH:grol!p 
this group is hydrolysed . . = 0 during the.·.sulphOnlltiQD ~. ;_,_ . . · . · 

.Reaction ~ii). is : ected hi an a1ialogous :manne~": ~. ~t ~~)n ~. 
published applicatiOJl , os. 2,306,843 and 2,306,740, 1.e. at temperatures ranging 
from 160°-240° C. : preferably.in anhfdr9µs IQl;Clium. Preferably the reaction 
is carried out in the t. It is iilsO ·passible-ufdf&t'the reaction in organic solvent 
or a m&ture ·of solVen:, · wherein at least ~e~ but preferably both, of the reaction 
components .are disso!Y ; Suitable ~lVCD:til mcl* alco~ols, amides ( ~l. form­
amide, hexamethyl ph . horous 81Dlde, dimethyl acetaJ111de); glycols; di- or trt-chlo-
chlorobenzene; dimethyl! phoxide; or dioxane. ...... ·, ·; . . . . . 
· Reaction (iii) ma be ~ . oµ~ jn . ~ )JIC~t 9i ~ an inert solv~t of : hjgh 

boiling point such as "phenyl, diphenyl ~ .. ~r. ~~.;or ~~robenZene; however. 
solvents in _which both, reaction. ~~nents~· are disSc>lVed; · are pleferably emJ?~oyed; 
e.g. t!toseJ.is~ above or ~ctt~ (µ~. Swtable temperatures for reactton (111) are 
those. m the range of fro 150 Cto 260 -~· . . 

R~on (iv) is : ~tably carried·.•· j_il._ solvents Such as those mentioned . above 

!i~;:e~ii~:Otable :~;.=Jtn':eof~c :Ctalfu-.tth:ch ~i=:,: 
temperature to reftwc : . · ture. The reaction ·is conveniently completed by heating, 
for example, in the p · of an acid. . _.., .. , , ;-, , :;. ... . . .:•. . . . . . . . 

If Y signifies CN the co onding coumariiiiiiiid ... · ·Uiid iil'fomied •· this 
may be ~bsequently · . ponifi.ed rr:1' the coumarin c0~~cld' inCdiU:ml Thus, 
if the reaction is efi · in. the presence of an acl.d, the cou:marin compound is formed 
directl~ ' 

Rea¢on (v) ·may. convenl~tly:dfe~··a1: a temperature· in the range of from· 
140° c. "to "260° c. . reaction may:.be 'conducted "in the presence or absence of an 
inert solvent. ·Preferabl · it is conducted in the presence of an acid adjuvant such as 
boric acid, aluminium oride or zinc chloride. 

Reaction (~) .. ,.is, ... ·~~y ~-out in, the ~ of an eth&nol acceptor 
such as phosphorOlif ' . toxide'or'pyri>pho&phoric-·acl~:preferably by.heating to ~we 

tem~1d:~~e men·O:danJ1:0:::1:~-·~~~·the'·~ .~:NH,u]ay.'..~ 
converted into = 0 &Cc !,'ding to known methodSj fQriexample by ~ti1i«=f.!.t w.i:r:h ~i~ 
with heating. . . . .. 

It is believed that ·on (ii),_ above, yields compounds of formula I in which 
R is of formula (a) d that proc:eSses ·tiiJ to (vi) yield compounds of formula I 
in which R is of fo (b ). AnalytiCal methOdS- thus far applied to determine. which 
respective structure is · have, howeVer, fa~· to reso!Ye the point. The com-
. poundil of formula I ~ also be produced by reacting the corresponding unsulphonated 
stal'ting materials of p . (ii) to (vi) ~ su~~tly s.µlpJto~ting ~e product. 

··The stilrling,•teriills f~ r $Uch.·~~s ~ :~.·rea~~~' ,'1(.rJ'l!, ~ph~~'starting 
materials may ~ ca out as described m German publiShCd applications Nos. 
·2,306,843, 2;306,740 2,00S,933; Sulp~ti~n JilllY be ~ out:: as desci'l:"bed 
above for process (i). " "· · · · · · ··. · · · · · · 

Preferred 00mp0 .of forQi\$ I are those of form.Ula Ia, 

Ia 

._;-:·; .', 
·;. ··-

~ whlch Cacb Rl~ whi .. { IJlay be tk saine"0r duf~tj,,Sigmfies a (C:~,)~~yl ~di~itl 
or a (c....a) 1 radical substituted by chlorine or cyano, 
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(c.) 

:_ .. · 

(e) 

:!Y~ 
·:t7o .· 
.·,A_- . 

If 
. I 
H 

. . . 

(<9 

(of:) 

in which one of R6 and R. signifies -SOaM, which M ·is as defined ·above, . and the 
e>thei:' signifies a hydrogen, chloriiie or bromine ato~, a (C1_,)l!lkyl, (Ci..:. .. )~oxy, 

. (C1;)alkylcarboriyl or (C1-~)alkylcarbonylamino, · . . . . _ 
and R.c signifies the atoms necessary to form a condensed naphtho-1,2- or -2,3'."~cleus 

in which the SOaM·group ~·boiJ.nd ~o the ring remote from the.coumarin nucleus. 
R. p~erably signifies a radiciil of formula ( c) or ( d). _ . · . · 
Among the compound!! of fo~Ula la, those where R, signifies a radical of formula 

(c) or (d) in which oaie"·of Ri and R,'.·signifies SOaM and the other signifies-~ 
hydrogen, chlorine or bromine ato*°- or a ·methyl group, ·and each Ri' signifies an 
ethyl, ,8-chloroetbyl or .S-cyanoet:hylgroup are preferred. - · · · · . 

The starting materials of· fOrinUla II to X may be obtained in accordance with. 
known methodS. Thus, for·. mtmple; the compounds of. formula III and those of 
formula II, where R is a· riiclicaJ>of formlila (a1) may be prepared as described ~ 
German published appliaitic>n Na. ·2,306,740. The compounds of formula II, where 
R is a r~dkal of formu1a (bi} may be prepared as described in German publisheci 
application No. 2,005,933. l'hC··comPC>Wlds of formul~ IV may be ~ in accor4.,. 
ance with the procedures' dCSCribed in German Patents Nos. 49.9,822 and 500,916. -

The comp0unds of forin\Jla VI· ·maf be produced, for example, by sulphonating 
compounds ()f formula J(VI, ... 

XVI 

in whi~ Ra is. as defined aboV«;, · · · . · · 
and subsequently reduciJ:ig the .Ditro ·group, or they may be. obtained in known: manner 
from the corresponding· orthoamino-tarboxy compounds of formula. XVII, 

. . .so~ 

M~~.· 
HNAY~ .. 

2! : . ·. ·.·. 

XVII 

in which each M and Ra are as defined abCIVe. 
The compounds of formula .VII may be produced in accordance with . known 

methods.-. ·, .. . .. _ ... -.' . ., .. · 
. . The ~mpoun~ .of.f~PJa. :yi,~i:~y, for ~p!e, be produced in .acc:ordance · 

With the Niemen~wsky m,Cdl9d~: Of)~, ~gy .W1th this method ~Y reactmg a com­
p()und of ·formula :·:XVI!, ~ . -~---a~, or an · approppate functional· derivative 
thereo.f., e.g. the amide, with a~ 9f "fonnµla)tVIII, · · · 

XVIII 

in whlch Y 1 is as defined ~ve. 
. The · compowids of fomiula:: X may be prepared by reacting a compound of 

formula VII with a compound of l~~ XIX, · 
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t.:-CH2.-CO-NH 'Y'/(~ 

. A..:,.,,"'3 
·. H .. XIX 

in which Yu Ra and Mare... ~above, 
in a manner analogous to . t desaibeci in German published application.No. 2,005,933, 
where the compounds· of . fonnula XIX are -obtainable in conventional. manner from 
the corresponding amines formula XX, 

. 'r. ·. 

xx 

in which Ra and M are as . ed above, 
and apPi'opriate m&lonic · d detivatives thereof, . . 

·· It · will be apprecia · · that,. both · the final productS- and the srilphonated inter- · 
mediates produced may converted from the free . acid to the s8lt forin or vic;e;.versa 
in c:Oilventional manner. .· . . . . . . · 

The compounds· of i . ula I:, are ~ful as miioriic dyestuffs for dyeing organic 
substrates of natural or . thetic ·.material •. ~pies. of substrates capable of being 
dyed· with: such :compo . ds are substra~ ~spµg ~f or coJ11.prising natutal or 
regenerated cdlulose, · y · modified .. polyprqpyl~ polyurethanes or Iianiral or 
synthetic· polyamides. The . substrate- may. be.· in . lQOse--fib~e,. yai-n or fabric form. 

The dyeings may b. ·· effected by m,ethods kne>WD per se, · e.g. continuous or 
disContinuous methods s1i : as exhaust, ~ding or Fill~ methcjds. The compounds 
of foriiiwa ·1 ·are ·Suited · dyeing by continuolJS dippi,ng proeesses, l>ut are particularly 
suited· for dyeing· from a· I · bath or by exhaust d~ processes.; · · · 
. · The compoUJids: of inventiOD!I may· J>C,.applied from a neutral to. acid bath 

and ate thus particularly :·mted for dyeing -s~thetic. polyanlides. They shc>w.riotable 
migration, have· -good bUi ~up power &l)d CQVer stripily dyeiilg nylt>n. The . dyeings 
obtained possess notable: et-fastness, rubli>~g ,{as~s . and stability toWards acid or 
alkali; they are stable to pH and have good water ~lubility · in the form of their 
alkali metal salts. · · · · 

The compounds of fo I, in the salt form, are also sUitable for spin dyeing of 
plastics in the mass dissol ed in organic, p.-eferably polar solvents. Furthermore, they 
are useful for.dyeing plas ·cs and lacquers, and for colour printing ptepartions. 

The following Exam les serire to further illu8trate the invention. ID. the Examples 
all parts and percentages by weight and all temperatures are in degrees Centigrade, 
unless otherwise stated. 

EXAMPLE l. 
· 18 Parts· of a co . p~duced ·in .aCCQrdlUlce with the description in .German 

published application=2,30 ,740 or 2,;3_06,843, Qelic:v.ed to be of forintila . 

(XXI) 

are added over the c0urse of 2 hours to _250 paits of 65-70% oleum. The tempera­
ture is kept at . 5..;..,;10° b · external . cooling. ·The reaction• tcinperature is then allowed 
to .rise to. room tempera. . .• 'The .tCac1i«>n mmure iS --m.en hea~ to 6()..-.65°:: over 
the cour8e of 45 minutes · d stirred at this_temperafure «>ver the courSe of 120 minutes; 
It is then cooled and the reduction product is poured on :to ·3000 parts· of a -mixture ·. 
of ice/brine. 200 Parts sodium chloride are added to the mixture which is then 
heated to 90°. After coo g, filtraJ:ion is effected 'and the filtrate is washed with 100 
parts of brine. The re ting product is dried at 80° in a vacuum. A chroniato­
graphically pµrified .samp of the obtained produc~ in dimethyl forriiamide as solvent 
shows an absorptic>n .. , . inn at a wave 1. o( 45~51 mu (e~ 37000).. . 

The reswting compo d believed to be "of formula . . . . 
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dyes. nylon in a_ yell<>W: fi00rescent shade :with good all-round fastness . 

. EXAMPLE 2. 

(XX~I) 

30.3 Parts of a compound produced in accordance with the description in German 
published application 2,306,740 or 2,306,843, believed to be of formula · 

and 26.S parts of the sodium salt of the s~~pho-isotoic acid.~Jdr*., produced in 
accord8nce with German patent is isslied by the former German Patent Office ("DRP") 
499,.822, are mixed intimately and. the stirred reaction mixture is gradually heated 
to melting temperature (,_J250°) unciet a nitrogen atmosphere. Qmclensation is etfected 
within 2 hours. After cooling to rooin temperature, the product is filteied oft and 
the impurities are removed by washing well with a small quantity of ethanol. 

The product obtained in this way iii subsequently dtjed at 100° in a vacuum. 
The product is identical with that of Example 1. · 

'. · BXAMPLB 3. · 
20 Parts of the CQmpound :Of ~vect·f0rmuJa . · · 

C2Hs ~~y 
'N~~ I U 

~~/ M 0 

produced in accordance with the description in Example 33 of German Published 
·application 2,005,933, are added at room teinperature over the course of 3 hours to 
300 parts of 6S% oleum. The ~ mixture is heated to 65° over the course of 1 
hour and stirred at this temperature for 3 hours. Working up is. etfected in accordance 
with.Example 1. 

The compound has the same dyeing properties as the compound of Example 1. 

EXAMPLE 4. 
By replacing the l..8 parts of the comp0und· of formula (XXI) in &ample l 

with the corresponding amount of the ci>mpound of believed formula 

(XXIII) 

'ot replacing the i6S parts of die sodium salt of the S-sulpho-isatoic add anhydride in 
Rumple 2 with the corresponding amount of the 5odium salt of the 5-chloro-4-sulpho­

. isatoic acid anhydride a1id employing the procedure described. in Example 1 or; 2, 
the compound of believed formula · 

. . 

1.; 

5 

15 

20 

25 

30 



5 

10 

· is obtained. 

. using the prOcect.lre 
tives by the correspo · 

is obtained. . 
The following Table 
with the believed 8$fCC . . 

Ne. 
·_. ... ·· (XXIV) 

·.~;S~·· .. :···· .. ... 
described in &ample 4 but replaciilg the chlorine deriva­

biomine derivatives-, the-compound of ~eved formula 

(XXV) 

tains further compounds according to the invention which 
f orinuJa · 

(XXVI) 

They may be produ in analogy with .the processes desaibed in Bxainple 1 or 2, 
and dye nylon subStrates in yellowish 1lu..orescent ~-
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Example 
No. 
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.7 

8 

~ 

1() 

11 

12 

13 

14 
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16 

17 

18 

19 

20 

21 

22 

2l 

24. 

do 

do 

-CH2CH2CN 

do 

do 

do 

·do 

do 

do 

do 

' -~· '": 

.; .. · 

~ '.· .. :·=.-:..:·. ,.-·-

TABLE 
_,.' 

R 2 

·.-CaJ:ls. 

do. 

do 

d~. 

do 

do· 

do 

do 

do· 

do 

-CH2CH2CI 

\to 

do. 

do 
do 

do 

do 

do 

do · .. ,;. '.: :·ao·· 

do · ·· · · ···do'·· 

'· ·-

;.·;or· ,r:BXAMPLB 25. 
Believed formula · · ·· !·; 

Believed formula 

-CO ell . :·.. s 

-<:H, 

~CH •.... 3 

:~HCOCH, .· . . ' 

.:..SO,Na .. 

-SO.Na···' 

-Cl 

-Br 

-COCH, 

-CH, . 

-OCH, 

.,-NHCOCH1 

-COCH, 

-CHi 

. J--OCH1 • , ·. 

--NHCOCHs 

.;.;.so1Na 

do 

:do 

do 

-CHs 

-SO,Na 

do 

do 

do 

do 

c:io 

H 

S03Na 

do 

do 

do 

do 

do 

.. · ~: 

(XXIX) 

(XXX) 

. ::· .. · 
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· . · - . . .. . .. At>pliC4tion B~ple A . .· 
A dyeba~ is prepared, with 4000 parts of water, l<f parts of &nhydrotis .·sodium 

sulpha~ and-·.2 pans of the.,dye of Example 1.-~r previous wetting out, lOOpans 
of a nylon fabiiC.:l@entei'ed"< to ~ bath at 40°·. ,- : .. ,_ · · ·. . . ., . __ _ 

The bath is r8iSed to 'e boil over the COUl'SC·of 30 minutes and held at the boil 
for 1 hour. ~ P~ of gla · ~tic· acid are a¥ed. ~d dyeing is continued fo~ a 
further 30 nunu~ The ater tost by evaporation is: connnuously replaced durmg 
dyeing; On rem~lll from . . l>&W, .. the nylon .fabric dyed in a yellow fluorescent shade' 
is rin~ with water: and dri . Wool ~Y be dyed in acc:»rdance with the same process." 
The dYings havegQod lig'1t· ·: c,~e,~ f~tness. .. · · 

The dyes of Examples'3 to 26 may be eniployed in ana:logous mariner. 

WHAT-W-E CLAIM 1: ''·i~ 
1~ A comt><>und oU · ~ I, <. 

R - . R . 1, ~-.;: 
. N~no.-' a·: 
/ · .. · .. · .. Ri ' . 

in which either ~1 signifi: (Ci--4.)alkyl radica:I or a (C1-4 )alkyl 
r!ldica:l substitlited by 
Ra signifies a:- hydiog . _atom, an unsubstituted (CH)alkyl radical or a (Ci-4 )-

alkyl radica:I s.hbstitu . . by chlorine or cyano, : 
or, R:i. and R1,: t6gether " "th' the nitrogen atom to which they are bound, -form a 

pyrrolidine, ~iperidine morpholine ring, and · 
R signifies e.i~ a: o~ formula (a) or (b) . 

in which Ra signlfies ·a ·co deiised further unsubstitµte<i pyriinldine or pyridine ring; 
a condensed pyrim • . · or pytjdine ring further substituted by a halogen atom or 
an (Ci-.)alkyl radiCal :'a :oondensec:l further UY.lbstituted naphthaleiie or benzene 
ring; Or. a: oonaensea .. e ring further. substitlited by- a total of lip to . twO sub-

:=;!u~edut · · --!etotii:: ~~~:-=~NFt~~P;~~~ 
R' signifies a (Ci-) 1 tadical, and . · . - .. ; . .· : . 

M signifies a hydrogen ion r a cation equiyalent. . . · 
2. A compound acco • to Claim 1, iii whicll, where any of Ri and Ra is a 

substituted alkyl radica:I, su · alkyl radical contains 2 to 3 carbon atoJqs. . , . , . 
3. A compound acco • g to Claim 1 or Oaim 2, in which Ra signifies a con-

densed further unsubstitu or furthei: substituted benzene ring or a condensed further 
unsubstituted naphthalene • g.. .. :'' · .. , . . . . 

. 4. A COD1~ aCCOI.' . 'to Claim 1, of fonnwa ·ra,: 

R' ~n·-..:: R.. ,_, u .. 
N 

/ . 

R1 

Ia 

in which eacli Ri', which ' y be the same or dift~t, signifies a (C1_4 )alkyl radical 
or a (CH)alkyl · al subStituted·by chlorine or grano, 

R, signifies a radical a formula (c), (d), (e) or (f), • 
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. . .. Application BZ,,,,,,ple A. ·. . . 
A dyebath is prepared with 4000 parts of water, 10 parts of anhydrous sOdium 

sulphate and ·2 parts of the dye of Example 1. After previous wetting out, 100 pans 
of a nylon fabric are entered into the bath at 40°. . - : . - - . . . . . ____ . . 

The bath is raised to the boil over the course of 30 minutes and held at the boil 
for 1 hour. 4 Parts of glacial ~tic acid are added and dyeing is continued for a 
further 30 minutes. The water lost by evaporation is. continuously replaced during 
dyeing. On removal from the ba~, the nylon fabric dyed in a yellow fluorescent shade 
is rinsed with water and dried. Wool may be dyed in accordance with the same process.· 
The dyings have good light and wet fastness. · 

The dyes of Examples 3 to 26 ·may be employed in analogous manner. 

WHAT.WE CLAIM ISi-
1. A COJD.l'Ound of formula I, 

in which either R1 signifies an unsubstituted (C1-.)alkyl radical or a (C1-4 )alkyl 
radical substituted· by chlorine or cyano, 
R. signifies a hydrogen. atom, an unsubstituted (C1-.)a1kyl radical or a (C1-.)­
alkyl radical substituted by chlorine or cyano, · . 

or, R1 and Ra, together With the nitrogen atom to which they are bound, -form a 
pyrrolidine, piperidine or morpholine ring, and 
R signifies either a group of formula (a) or (b) 

&.soy< 
I 
H 

(a) 

~~ 
I 
H 

(b) 

· in which Ri signifies ·a -condensed further WlSUbstituted pyriin1dine or pyridine ring; 
a condensed pyrimidine or pyridine ring further substituted by a halogen atom or 
an (Ci-4 )alkyl radical; a _condensed further unsubstituted naphthalene or benzene 
ring; OJ.'. a condensed. benzene ring funher substituted by a total of up to tw0 sub­
stituents selected from up to two halogen atoms and/or (C1_,)alkyl or (Ci-.)­
alltoxy groups, and/or one nitto, R'-CO- or R'--CO-NH- group, where 
R' signifies a (Ci-. )alkyl radical, and 

M signifies a hydrogen ion or a cation equivalent. 
2. A compound according to Claim 1, in which, where any of Ri and Ra is a 

substituted alkyl radical, such alltyl radical contains 2 to 3 carbon atoms. _ 
3. A compound according to Claim 1 or CaiJn 2, in which Ra signifies a con­

densed further unsubstituted or further substituted benzene ring or a condensed further 
unsubstituted naphthalene ring. . 

4. A com~ according to Oaim 1, of formula la, 

Ia 

in which each Ri', which may be the same or different, signifies a (Ci-.)alkyl radical 
or a (C94)aJkyl radical substituted by chlorine or cyano, 

R, signifies a radical of formula (c), (d), (e) or (f), · 
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. M 

). •. 

1· ' 
H 

' 

(d) 

(f) 

in which-one o( Rs and.-:Jl.·signifies ~OaM, where Mis an ddbied in aaim 1, and 
·· the other sigiiifies a hyc4-osCJ1, chlorine ot bromine au>m, a (C,,~)alkyl, 

(C,,_,)alkoxy, (C1_,)aJkylcUbonyl or (Ci-.i)alkylcarbonylmind; and · 
Rx signifies the atoms necessary to fonn a condensed naphtho-l,2- or 2,3-nucleus 

· in which the SOaM group is bound to the ring remote from the coumarin 
nucleus. . · 

S. A compound according to Claim 4, in which R, signifies .a radical or formula 
{e) or (d), as defined~ Claim4. 
. 6. A compound according to Claim 4, in \'Vhich each R:i' signifies an ethyl, 
/l-chloroethyl or.p~yl radical and R, signifies a radical of formula ·(c) or (d),. 
in which one of R, arid R. signifies a ~O.M gi'oup)nd the· other signifies a hydro-
gen, chlorine or brOmine atom or a methyl group. · · · . : · · 

7. A compound according tO Example 1. · · ·· · · 
8. A compound according to Example 4. 
9. A compound according to Enniple S • . 
10. A compound according to Example)O. 
11. A compound according to any one of Examples 2, 3, 6 to 9 or 11 to 26. 
12. A process for the production of a compound of formula I, as defined in 

Claim 1, comprising sulphona~· a oompourid of formula II, 
• . . • . . • • • • ·: .~.: /.:.-. • .. ~. '. -~ '. • . •· :- • . l. .• •. 

·.: · .. ,,.· :; ;,:: ···.····R··~·-· ... · 
~ ....... N. • . : ,· .. 
/' x 

Ri . 

in which R:..· and ·Rs are as defined in Claim 11 ·· 
X signifies NH or 0, and . · ·· 

· R, signifies a radical of forinula (a1) or (b1), 

· i.---H 
J»~ 

I 
H 

.:~··.' ........ .. 
. H 

· .. N 
. . I . 

H. 

(b1) 

···IJ 

in which R8 is as detii!ed in Claim.1.. ; . . . . . . . . .. . . . . . 
13. A process for the production of a compo~ of formula· I, as defined in Qailil 

1, comprising condensing a compo~ f!f ,o,rmula JU, . · · · 

" (N ~;..~eo-<.~ 
.. -~ ~o"'x ... . - ~ 

III 

in which Ru R_ and X are as defined in. CWm l~ 
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Ra signifies a hydrogen atom or an unsubstituted or substituted (C1-...)alkyl or phenyl radical, . - . . ;, -
Re signifies a .·hydro atom or an unsubstit1.1ted or subStifuted .· (C. )alkyl 

radical 
. . A-.1 

.. J ·.-
with a compound of formula I , 

.- .. V 
~M 

rf'. I . 

IV 

. H 

in which Ra and M are as in Claim 1, and, if necessary, hydrolysing .the =NH 
·groupto;::.O.::, .. 
... 14. A processJqr die p. duction of a compound of fonnula I, _as definecf·in Claim 1, comprisiDg reac:ting ic· pound C?f fo~ v; - · - · 

., _. ... :y. : ;~N-©I:X· 
. Rz/ .·.. o ... ,,I( ·v 

in which R~ Ra aDd .X are as d ' Y signifies a cirboxy;, alki' -· · -· onyl, airbamoyl or ~Hal .,aclical · m which Hal signifiei a chl . . . . ot bromine· atoiii,_ . . : . . . 
with a compound of formula VI · · 

•':.• 

H -oc~5¥­
~ ... ~- .. -

Hf ~ ! .. 

.·· ... ·VI 

.... ·~ 

in which Ra and M are as in aauD.'~{ and, if . ~ec~~ hyafulysing the 
=NH group to =0. 
lS. A process for ·the ction of a com.pound of formula I, as· defined in Claim 

1:, comprising reacting a compo d of formula VII, 

· ·VII 

in which R1 and Ra are as defined: in Claim 1, 
with a compound of formula VII · 

: . H 
. •/' . 
Y.~C'yN~ . . · .. . N :3 
··'H/ . 

. 0 
VIII 

in-which .Y1 signifie' carbo~1 a 
Ra and M are as defined in 

and, if necessary, hydrolysing the 
16. A process for . ~e pro 

Claim 1, comprising reacting a 

. cazhOpyl, carbamoyl 01-cy&no,~andi 
··~,~u~eo'.:do:·-.: .·:·. '_.· ·• : ..... :.· .. 

·on of a compound of formula I, as. defined iii 
poundef _~o~ IX, 

IX 
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in which Ri, Ra and X are as defined in Claim 1, 
widl a compound of formula IV, as defined in Claim 1, and, if neCessary, hydrolysing 
tfie =NH group to = 0. · 

. 17~ A process for the production of a compound of formUla· I, as defined in 
Claim 1, comprising reacting a compound of formula X, 

x 

in whiCh-Ri-; R,~ Ra, X and M are as defined in Claim 1, 
with urethane, and, if necessary, hydrolysing the =NH group to = O. 

18. A process for the production of a compound of formula I, as defined in 
Claim 1, substantially as bercinbefore described with reference to ·Example 1. 

19. A process for the production of. a compound of formula I, as defined in 
Clabn 1, substantially as bereinbefore described with reference to any one of Examples 
2 to 26. 

20. A compound of formula I, as defined in Claim 1, whenever obtained by a 
process according to any one of Clabns 12 to 19. 

21. A compound obtainable by sulphonating the compound of formula II, as 
defined in Claim 12. . . . 

22. A compound obtainable by reacting a compound of formula IV, as defined 
in Claim 13, with a compound of formula III, as defined in Qaim 13, except that 
xis 0. . ' 

23. A compound. obtainable by reacting a compound of formula V, as defined 
in Claim 14, except that X is O, with a compound of formula VI, as defined in 
Claim 14. 

24. A compound obtainable by reacting a compound of formula VII, as defined 
. in Claim 15, with a compound of formula VIII, as defined in Claim 15, except that 
Y 1 signifies carboxy. . . · . · · 

25. A compound obtainable by !'¢acting a compound of formula IX, as defined in 
Claiin 16, witb a compound of formula IV, as . defined in Claim 13, except that 
x~n · 

26. A compound obtainable by reacting a compound of formula X, as defined .in 
CJaim 17, exeept that X signifies 0, with urethane. . · 

21. A process for dyeing organic substrates of natural or synthetic material, com­
prising employing a compourid according to any one of Claims 1 to 11 or 20 to 26, 
as dyeing or printing agent. . 

28. A process according· to Claim 27, in which the substrate consists of or com­
prises natural or regenerated cellulose, basically modified polypropylene, polyurethane 
or natural or Synthetic polyamide. · · 

.29. A proces5 accordin& to Claim 27 or Claim 28 in which the substrate is in 
loose fibre, yam or fabric form. . 

30. A process for dyeing organic substrates substantially as hereinbefore described 
with reference to Example A. · · 

31. Dyed substrates whenever obtained by a process aCC()rding to any one of 
. Claims 27 to 30. . 
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