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Case 150- 4940 THI OPHENE CONTAI NI NG COVPOUNDS,FOR USE AS DI SPERSE DYES OR :
FOR PREPARI NG DI SPERSE QYES The invention relates to thi ophene @optediig &
conpounds for use as disperse dyes or for preparing disperse dyes.
According to the invention there is provided a conmpound of 5 formula |
[err] in.which R is halogen, [err] is cyano, [err]al koxycarbonyl,

[err]al Iggnyl oxy- carbonyl, am nocarbonyl, [e§r]al kyl sul phonylgase 150-494
phenyl st phonyl, [err] al kyl- or phenyl - carbonyl phenyl - nuno‘ferrfa#kyl-
or [err] 10 aIkyI-aninocarbonyI;or benzyloxycarbonyl. S fornyl, cyano,
[err] [err] is -NeN-K or [err]; Kis a coupling conponent radical; each
[err] independently, is cyano,|[errpal koxycarbonyl, 15

[ err]al kenyl oxycarbonyl or [err]al kynyl oxycarbonyl or one [err] is cyano
and the other [err] .is benzoyl unsubstituted or nono-substituted by

[ err]al koxycar bonyl; [err]al kyl sul phonyl, phenyl sul phonyl ; or am no-

THIOPHENE CONTAINING COMPOUNDS FOR USE AS DISPERSE DYES OR
FOR _PREPARING DISPERSE DYES

\_ . .
: The invention relates to thiophene containing compounds for
use as disperse dyes or for preparing disperse dyes.
According to the invention there is provided a compound of

5 formula I : ' i

R— Ry
[l l[ (1)
)

2 R
in which R is halogen,

R1 is cyano, C' 6alkoxycarbonyl C3 6alkenyloxy-
carbonyl, aminocarbonyi, c1 4alkylsu]phonyl, phenyisulphonyl, C1_4-
alkyl- or phenyl-carbony] e# phenyl-, mono-c1 4alkyl or d1-C1 4"

10 alkyl-aminocarbonyl; Lbenzyloxycarbonyl :

hz is formyl, cyano, -CH= C(R4)2 L-CH—N-OH
R3 is ~N=N-K or 'NHZ’
K is a coupling component radical;

each R4 independently, is cyano, CI 6a1koxycarbonyl

15 C3 sa]kenyloxycarbonyl or C3 6alkynyloxycarbonyl or one R, is cyano
and the other R4 is benzoyl unsubstltuted or mono-subst1tuted by
C1_4alkoxycarbony1’ C1_4alkylsu1phony1: phenylsulphony{lor amino-
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- 2- -150- 4940 car bony| unsUbstituted or nDno-substitutea
by [err]al kyl or phenyl; or one [err] is hydrogen and the other [err] is
benzoyl unsubstituted or nono-substituted by [ERR]al koxycarbonyl, hal ogen,
[err]al kyl or -NO2; or [err]alkylcarbonyl or [err]alkenylcarbonyl; or one
R4.is nitro and 5 the other [err] is hydrogen, methyl or $3%; with the
provisos.that i) when [err] is nethyks@lphonyl R2is f 940 g Feﬁrf
chloro, then [err] is -N=N-K where K is not [err] CNii) when [err] %
met hyl sul phonykarteyi sufsabstituted or mono-@ubsfmltcryéd Y C1 %ﬂdkﬁ of HENnPT O,
then [err] is K re | Iphonyl
Loy Te Terr %A ~dfiel Ry 18 ydhagdn "Hy LR Tonbe g% f%“%enzoyl In S Y LSaPh

mono substituted by C1 zalkoxycarbonyl halogen, C1 -4alkyl or 'NOZ’

or C1 4a1ky1carbony1 or C3 6alkenylcarbonyl, or one R4 is n1tro and

5 the other R4 is hydrogen, methyl or ethyl;
with the prov1sos_that- ondk

i) when R1 is methylsulphonyl, R2 is formyl"R_is chloro,

then R3 is -N=N-K where K is not
S e (c,‘ug)2

NHCQCH3 W)

CN
"§i) when R1 is methylsulphonyl, z-is -CH=¢/// or formyl
. R 13 =N=N-K .«Jhm - OOCZHS
10 and R is chloro, thenLF is not

25
\C ’ ol
H, CN
24
CH3
hcocHy
i1i) when R, is methylsulphony] Ry is =CH=C_ and.

CN

R is Br, then K is not

\\\ G

{ Caltg |
: ¢ 3 Co and. :
iy when R1 is methylsulphonyl, R2 is formyIL_R is bromo, then




iv) when [err] is nethylsul phonyl, R2,is fornyl and R is brono, then
150-4940 [err] is -N=N-K where Kis not [err] In this Specification any

al koxycar bonyl , al kenyl oxycar bonyl, phenoxyal kyl carbonyl, phenoxycarbonyl,
al kyl am nocar bonyl , al kyl - 5 sul phonyl, phenyl sul phonyl or :

al kynyloxycarbonyl is unsubstituted or substituted by 1 or 2 substituents
selected fromd, Br, [err]alkyl; [err]al kog - hydroxyl, cyanotshdoagyl , for
exanpr?{err] al kyl or J[err] al koxyunless«ndicated to the contrary. For
t he avoi dance of doubt an noup, capabl.e.of heing |inear 10,0 anched is
| i near or branched unl ¥?%ﬁ€ﬂg§§®gf%lfﬂg %ﬁhtrary n t gz%ggaification
hal ogen is chloro or brono, nore preferably chl oro: e
group is [err]alkyl. Preferably any al kenyl group
Preferably any al koxy group is [err]al koxy.

In this Specification any alkoxycarbonyl, a]keny1oxycarbony1,
phenoxyalkylcarbonyl, phenoxycarbonyl, alkylaminocarbonyl, alkyl-
5 sulphonyl, phenylisulphonyl or alkynyloxycarbonyl is unsubstituted
or substituted by | or 2 substituents selected from Cl, Br,
Cy.qalkyl; c1;4alkoxy, hydroxyl, cyano and acyl, for example

-C-Cl_aalkyl or -C-C1_4alkoxy,unless indicated to the contrary.

0 0

For the avoidance of doubt any grouo capable of being linear
10 or branched is linear or branched unless indicated to the contrary.

In this Specification halogen is chloro or bromo, more
preferably chloro.

Preferably any alkyl group is C,_zalkyl.
Preferably any alkenyl group is C3_4alkenyl.
15 Preferably any alkoxy group is C,_zalkoxy.

W _ Preferably any alkynyl group is C3_4a1kynyl.

In the compounds of formula [ preferably R1 is R; where Ri is
cyano, C1_4alkoxycarbony1. C3_4alkenyloxycarboqyl, C'_4alkoxy-
CZ 4alkoxycarbonyl. benzyloxycarbonyl, monoci_4alkylaminocarbony].

-

20 C1_4a1kylsulphcﬂyl or phenylsulphonyl. More preferably R1 is R;
where Ry is cyano, C,.p21koxycarbonyl, monoC, »alkylaminocarbonyl,
C1_2alky|su1phonyl or phenyisulphonyl. Most preferably R1 is R?
where R? is cyano or Cl;zalkoxycarbonyl. -

Ry is preferably R2' where R, is formyl, cyano, -CH=C(R&)

| . 2
where each Rj, independently, is cyano, Cy.g alkoxycarbonyl, C

3-6




Preferably any alkynyl group is.[err]alkynyl. In the compounds of fornula I
preferably [err] is [err] where [err] is cyano, [err]al koxycarbonyl,
[err]al kenyl oxycarbonyl, [err] alkoxy- C al koxycarbonyl,,

benzyl oxycar bonyl , nono[err]al kyl am nocar bonyl, 20 [err]alkylsulphonyl or
phenyl sul phonyl . More preferably [err] is [er 1 where [err] E qﬁ@ﬁ

[ err]al koxycar bonyl , nmono[ err] al kyl ami nocar bdyl, [err]al kyls P yl Q8
phenyl sul phonyl. Most preferably -[err] is [err] where [err] S cyano or

[err]al kOXyC&@bEéWonﬁ&rrbbnyT' Sr'Rf ef ETmWF[&R’Qa%ﬁ%? JreEﬁJ lﬂ'sté Sl

cyano, [err] gr each .[erv] ndefendent 'y, ]
al koxycar bonyR"d[ r?ther Rg-is hydrogen More ‘preferad ng&w ‘él @Wp@(hamonw

or [err]al koxyemm@g-ym:alnb@mﬂrepéragmﬁ R, [iersdholLs nitro and the other [err]
is hydrogen. More preferably [err] %ewr] where [err] is -CHO or CN. Most

preferably [err] i QHE re#e ably [err] defined ahove, nore
preferably [err] wﬁér e re\%&qéﬁtg fr‘ge%ya&h e %Eg?ﬁ@? &' r’"Pe"? S
[err]al kox?caﬁ%r&l is Kyaso pmdeheabtbeM‘ 2 Whisr ¢ Iga!k&y&aﬁmrglll ng comnponent
radi cal
K is préfer;bly K* where Kf.is a_?oupling cohbdnént radfcal
of the aniline, a-néphthy!amino, pyrazole, aminopyrazole, indole,
tetrahydroquinoline, thiazole, phenol, naphthol, benzomorpholine

or pyridine series. More preferably K 1s K“ where K" is a group of W/
10  formuia a '

R .
@ A (@)
\®
& 8

in wihich R5 is hydrogen, C‘_Zalkyl. CI ‘alkoxy, formylamino,

C1 4alkylcarbonylamino in which the alkyl group is unsubstituted or
mono-substituted by -OH, C1, 6r, C1 4alkoxy, phenyl, phenoxy,
benzyloxy or C Zalkoxycarbonyl benzoy!amlno, acryloylamino, amino-

15 carbonylamino, Cl_4;1kylamlnocarbonylamtno, C1_4a1koxycarbonylam1no o
in which the alkoxy group is unsubstituted or mono-substituted by "/
C,_zalkoxy or phényl; Ct_zalkyl- or phenyl-sulphonylamfno;

_ dif(ci_zalkyl)aminosulphonylamino; fluoro, chlioro or bromo;

- R6 is hvdroaen, fluoro, chloro bromo, C1 zalkyl C1 4alkoxy
20 o C, zalkoxyethoxy prnv1ded that when Rs is fluorc, chloro or bromo,
RG is other than fluoro, chioro or bromo.

R7.is hydrogen, unsubstituted C1 1Oalkyl' C2 10alkyl mono-
substituted by chloro, bromo, hydroxyl, cyclohexyl, scN, cyano,
C 4alky1carbonyl C1 4alkoxycarbonyl formyloxy, C1 ‘oalkylcarbonyl-
25 oxy. chloro- or bromo- C, _ 3alkylcarbonyloxy, C‘ malkoxycarbonyloxy, .
C _zalkoxyethoxycarbonyl C3_4alkenyloxycarbony] chloro- or
oromo-allyloxycarbonyl, Cj_dalkenyloxy, chloro- or bromo- allyloxy,




v

of the aniline, [err]-naphthylam no, pyrazole, .am nopyrazole, indole,

t et rahydr oqui noli ne, thiazole, phenol, naphthol, benzonorpholine or
pyridine series. Myte preferably Kis K' where K' is a group of 10
formula a [err] in which [err] is hydrogen, Cl1 2al kyl, [err]al koxy,
fornyl ai-mi no, [err]al kyl carbonylam no in which the alkyl group is
unsubstU uted or nono-substituted by -OH €l & Br, [err]al koxy, phardd4g
phenoxy, benzyl oxy or- C1 2al koxycar bonyl ; benzoyl am no, acryl oyl ani no,

am no- 15 carbonyl %m,ﬁr}lo&ﬁr lbheém& mb@ﬁf@}ﬁéﬁ?&/&&%ﬁm CLe{JJlkoxy. phenyl,

al koxycar bonyl am no 1'n whi c ro | S unsubsti tuted

mono- substituted BYerEr PL 5235/1'&1 p‘?‘%ﬂ? o' disu St ‘r“r‘f%lﬁ?yf‘hl‘lﬁ”' bromo,

Ehenyl ngI phoEyIdahnyy](cl:, imla&ykyéﬁ]&m‘bnoﬂubp&mﬂ?,a:fu]rklgo]caErlbumylmlxyc(h‘I q;g or
rono; i's hydr uor or y Xy

or [err]al koxyet hgggg’fyr%w prﬁ‘ah dlkp{‘:earrprgf"*ﬁ’x 4 lt rlﬁ%&%ﬁtgwbr ono,

[err] is other ¥hsartidnydoxy ochd:himwrorbbmm*aﬂylroxytgxdbnngb;n C3u4a§lkbsyl|dxyl; ed

[err] alkyl; [err al n bsti y 1050

cycl ohexyl, k hﬁk’x’f@&-ﬁ?%ﬁ "&aﬂth Sﬁ f@?‘y %x9€arﬁ'ﬁo?%°xy 45 mono-
f or myl oxy, [err] aFR 't,iéf"b%i’n)w “’2‘9“0 °"‘%vh|°é$?%°s |1- s Ci-sadlkoxycarbonyl,
[ err]al kyl car bonycpxyalkbeydalrbbiyoyy afdJODdelkylcatbonquxy, B-(Cy - qalkoxy-

carbonylmethoxycarbonyl)ethyl; Cs;. alkenyl, unsubstituted or mono-

_ 10 substituted by phenyl, chloro or bromo; propynyl; Cs.jcycloalkyl;

— cyclohexyl mono-, di- or tri-substituted by methyl;-os phenyl,
unsubstituted or monosubstituted by chloro, bromo, nitro or C;_,-~
alkoxy or mono-, di- or tri-substituted by methyl; or beta-hydroxy-
propyl monosubstituted by gamma-C,._,alkoxy, C3;_,alkenyloxy or

15 phenoxy; ' .

Ry is hydrogen; C;.;¢alkyl; C;.ioalkyl monosubstituted by
chloro, bromo, -OH, cyano, -SCN, C,.;q¢alkylearbonyl, Cy-1o0alkoxy-
carbonyl, formyloxy, C;.isalkylcarbonyloxy, chloro- or bromo-
Ci-~salkylcarbonyloxy, C;.;g¢alkoxycarbonyloxy, C;.;alkoxyethoxy-

20 carbonyloxy, c,-{alkegyloxycarbonyl, chloro~ or bromo-allyloxy-
-carbonyl, C;..alkenyloxy, chloro- or bromo-allyloxy, propynyloxy,
benzoyloxy, C;.joalkoxy, phenyl, phenoxy, phenylC,. alkoxy,
aminocarbonyl, mono-C,.,alkyl- or di(C,.,alkyl)~aminocarbonyl, mono-
Ci-4-alkyl- or di-(C;_,alkyl)-aminocarbonyloxy, phenylaminocarbonyl,

25 phenyiaminocarbpnyloxy, phthalimidyl-2, succinimidyl-2, sacchari-
nyl-2, pyfidyl or bgnzthiazoiyl-z-mercapto or disubstituted by
chloro, bromo, -0H, formyloxy. Ci-(alkynyloxy, C;. alkylcarbonyloxy,
chloro or bromo C;_salkylcarbonyloxy, C;.salkoxycarbonyloxy, Ci-.-

alkoxyethoxycarbonyloxy or chloro or bromo allyloxycarbonyl; C;.,-

30 alkoxyC,.salkyl, in which the alkyl group of the alkoxy is
monosubstituted by chloro, bromo, cyano, C1_4alkoxy,c1_4a1koxycarbony]
Cy- 4alkoxycarbonyloxy or C;. .alkylcarbonyloxy, or C3.,alkenyl
unsubstituted or monosubstituted by phenyl, chloro or bromo; or

R; and R; together with the N-atom to which they are attached

35. form unsubstituted piperidine or unsubstituted morpholine;




[ err] al koxyet hoxycar bonyl , C3 4al kenyl oxycar banyl, chloro- or

brono- al | yl oxycarbonyl, [err] al kenyl oxy, chloro- or brono- allyloxy, 5 -

- ' 150- 4940 propynyl oxy, ‘benzyl oxy benzpyl oxycarbonyl,

[ err]al koxy, phenyl, phenoxy or phenyl g[err]al koxy; or di_sﬂﬁi?géﬁﬁed by

chloro, brono, hydroxyl, fornyloxy, CHWoro- or brono-[err}alXy bonyl oxy,

[err] al koxycar bonyl oxy, [err]al kyl carbonyl oxy, [err]alkoxyethggy- 5

car bonyl oxy or ¢ r,o- _or_bronp-allyloxycarbgnyl: [err]al kynyl oxy; e

[err]al koxy[ er Pld 'ﬁ s FnQWcﬁPch@l’ E}r'ogp&%)fe_ the al koxy i s nono-

substituted by chloro, brono, cyano, [err]al koxy, [err]alkoxycarbonyl,

[ err]al koxycarbonyl oxy or [err]al kyl carbonyl oxy; [err]al koxy-

car bonyl met hoxycar bonyl & hyl ;- .[err] al kenyl, unsubstituted or nono- 10

substituted by phenyl, c¥Y Orocﬂg brono; propynyl; [err]cycloal kyl;

substituted by methyl; [errkpphenyl,

{ed by chloro, brono, nitro or [err] alkoxy or
é nmethyl ; or beta-hydroxy- propyl :

koxy, [err]al kenyl oxy or

-mono-, di- or tri-Sub
nonosubstituted by gagsme

' I
(c) ,
o’
(d)
(o)
o

where Rg'is hydrogen, C,b4a1ky1 or pheny! unsubstituted or
mono~- ar di-substituted by methyl, methoxy or chloro, and
Rgs Ry and Ry are as defined above. B

5  Preferably Ry is Rg where Ry is hydrogen, C,_,alkyl or C,_,-
" alkylcarbonylamino; more preferably Rg is Ry where Rg is hydrogen,
methyl or acetylamino. ' '

Preferably Rg is Rélwheré Ré isihydrqgéh or'c1_2§ikoxy.

Preferably R7ﬁ1s'R}-where R;'is C,_Galkyl; c’;4alko§y-cz_4alky!,
10" Cy_jalkenyloxyC, ,alkyl, Ci_zalkylcarbony?oxycz_4a1kyl, C,_4alkoxy~
carbony1c2_4alky1.‘a1lyl. c1_ZaTROxycarbonyloxycz_4a1kyl or phenoxy-
c2_4a1ky1; more preferably R7 is R; where R; is Cz_4alky1. c1_2alkoxy-




14 .
15 phenoxy; [err] is hydrogen; [err]alkyl; [err]alkyl nonosubstituted by
chloro, brono, -0H cyano, -SCN, [err]al kyl carbonyl, [err]al koxy- carbonyl,

formyl oxy, [err]al kyl carbonyl oxy, chloro- or brono- [.err]al kyl carbonyl oxy,
[err] al koxycarbonyl oxy, [err] al koxyethoxys 20 carbonyl oxy, M
[ err]al.kenyl oxycar bonyl, chloro- or brono-al 'yl oxy- -carbonyl,
[err]aLRenonxy chl oro- or brono-allyloxy, propynyloxy, benzoyl oxy,

( err] arkoxy, Rhagy! K Xy, phenyl[err]al koxy, am nocarbonyl, :
m)no [err]al kyl - gr %I' ?[ g?‘r) ] al kyl ) - am nocar bonyl, nono- [err] -al kyI - or
-([err]al kyI ) - ani nocar bonyl oxy, phenyl am nocar bonyI 25

h I b I yl -2
By‘f?éy?mo?"ﬁ?nzu?ki.yagé%fjd *Bgsﬂmaca bl 5@95?3?53'*5 bgy#égiy%w gﬁé%ﬂgg&”m
fornyl oxy, [eraikaxiGay, yis | } Ewloay g'y - yoro ITEa y]

| Kyl I
b koxyet Ioii‘éi‘?ﬂéﬂﬁfx J*“Ieﬂ V) TR D B gt K Eartony TRy, a2 ]kl more

al koxy[err] al kgne,femblm his IR} whane RYr dsifhydirogem, & kgadkyils frnydsakyet i t ut ed
by chloro, br #l koxy, [err]al koxycarbonyl,
[ err]al koxycar E rr’] al kyl car bonyl oxy; or [err] al kenyl

unsubstituted or m) a*om ?(s) V\A%Q.Bﬁay# FERhETA ta? Iﬁ!gg@ a!ﬂ:rve[.e”] and

[err] together mith the ey are attache

Most preferably K is K™ where K™ is 2-methy1-4(N,N-di-Cz;4-
N, - alkylamino)phenyl, 2-methyl-4(N-sthyl, N- X-ethoxycarbonylpropyl- .

amino)phenyl; 2-methyl-4(N-ethyl, N- %{ -phenoxypropylamino)phenyl;
2-acetylamino-4(N-B-ethoxycarbonylethylamino)-5-ethoxy phenyl; 2-
acetylamino-4(N-ethyl-N-allyl amino)-5-ethoxy phenyl; 2-methyl-4(N-
ethyl, N-f-hydroxybutyl amino)phenyl, 2-acetylamino-4(N, N-diC,y_5-
alkyhmmo)phenyl or 2- acetylam1no-4-(N.N-d1-c2 4aIky1am1no) =5-Cy -
aIkoxy phenyl.

Pf'eferred compounds of formula I are those of formula II or III

C1 Ry '
(11)
;: :s: ::::
R NH, .

Q1 '
RI

and

RE 57 papmge . (111)

15  more preferably of‘formula III.

Preferred compounds of formuIé III are of f‘ormﬁla Ir




35 formunsubstituted piperidine or unsupstituted norpholine; 150- 4940
or K" is a group of fornmula b, ¢, d or e CH[err] where [err] is hydrogen,

" [err]al kyl or phenyl unsubstituted or nono- or di-substituted by methyl,

met hoxy or chloro, and R5, R7 and R8 are as defined above. 5

‘Preferably [err] is [err] where [err] is hydrogen, Cl1 2alkyl or [err]

al kyl car bonyl am no; nore preferably [er.r?-r s [err] where [@pLigdgS hydr%%en,
met hyl or acetylam no. Preferably R6 is'|[err] where [err] hydrogen or :
2al koxy. Preferably [err] is [err] where [err] is [err]alkyl,

[err]al koxy-[err]al kyl, 10 C3 4a|keny|oxy[err]a|ky|

Eerr]alkylcarbon&? IKyI qrr]alkoxy carbonyIC2 Qﬁkfyl al lyl,
[err]alkCoxycarbonyIEXyMerr]alk L/ oxy- " C2 4al kyl ; preferably R7
is [err] where [EL g 2l rr]al koxy- -

2 ANy
"8

The more preferred compounds of formula I1I are of formula

[
o/
IV N
OHCf/, S N=N-K"* - . : _
" where K™ is defined above.
Compounds of formula [ in which R3 is -N=N-K can be prepared
5 by couplrng to a diazotised compound of formula I where R3 is -NHZ
a compound of formula V
H—K (v W

where the symbols are as defined above.

Compounds of formula [ in which-Rj is_-NHzfcan be prepared
by reacting a compound of formuia VI

" rl:“r o

s7 Ry, “

10 ~ in which R, is defined above and R;, is a primary amino group
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-1- ethyl or allyl. Preferably [err]. is.[err]. where [err] is hydrogen,
[err]al kyl, [err] al koxy[err]al kyl, [err]al kenyl oxyC2 4al kyl, allyl,

hydr oxy[ err]al kyl, [-«err]al koxycarbonyl oxy[err]al kyl or

[ err]al kyl carbonyl oxy[err]al kyl; nore preferably [err] is [err] where [err]
I's hydrogen, [err] alkyl, [err]-hydroxy- [err]alkyl or allyl. Preferably K"
is a group of formula a) defined above. Mosg -preferably Kis K”sd%ﬁ%hﬁ K
is 2-nmethyl-4(N, N-di-[err] alkylam no)phenyl, 2-nethy|-4(N—ethy1,

[err] - et hoxycar borHCHO gy -NHGOT, NENRPENWith % W1 dheief (Fkagkht 'to Pbrml §"dohpound
- phenoxypr opyl aRé 3 H?hlenﬁ)& _ _ _
2-acetyl am no- 4( { P Ui& ycar bonyl et hyl am no) - 5- et hoxy phenyl; 2-
acetyl am no-4(N-ethyl-N-al ]yl am no)-5-ethoxy phenyl; 2-nethyl-4(N ethyl,
N-[err]-hydroxybutyl anino?p i V- acetyl amino-4(N, N-[err]

al kyl am no) phenyl or 2-acetylk 0-4- (NN-di -[err] \j | am no)-5- [err]

al koxy phenyl. Preferred 0OWgpOuU m{oforrmla | are those of formula Il or
1 d o o 2 3
where RiOa has a significanee of R10 or is -N=CH-N(CH3)2
followed by hydrolysis  of R1Oat° form ~NH,, and
optional conversion of the formyl group to any of the other
Y 5 significances of RZ.

‘. Preferably the Vilsmeier reagent is the reaction product of
phosphoroxychlioride and dimethyiformamide in which case the
compound of formula VII formed is of the formula

S =CH~
OHC CH N(CH3)2
which is then hydrolysed in acid or basic medium to a
10 compound of formula I in which R, is CHO and R, is -NH,.
o/ |

Compounds of formula V and VI are known or may be made by
known methods from known compounds. Vilsmeier reagents are also
known. '

Conversion of the CHO group to another significance of R,

15 in formula I can be carried out conventionally, for example by
condensation with hydroxylamine and optiohal 'acylation on the
oxygen alone whilst forming the nitrile group or reaction according
to the Knoevenagel or Perkin reaction .

It is particularly preferred that the compounds of formula I
2C  contain no water-solubilising groups. '



L]

[err] 15 nore preferably of fornula Il1. Preferred conpounds of fornula
11 are of fornmula I’ 150- 4940 [err] ‘The nore preferred conpounds of
formula I'll are of formula | 11" [err where K'' is defined.above. Conpounds

of formula | in which [err] is -N=N-K can be prepared 5 by coupling to a

" diazotised conpound of fornula I where [err] is -NH a conpound of fornula V
[err] where the synbols are as defrned|gbove Conpounds gglhgmﬁﬁra | g

which [err] is [err] can be prepared by reacting a conpound of for

[err]

10

15

20

25

The conpounds of formula [ in whrcn R3 N-N K will
hereinafter be referred to as the dyes of formula I. They are

~excellent disperse dyes.

The dyes of formula I can be worked up into dyeing pre-
parations in known ways, for example by milling in.the presence
of dispersing agent or filling material. The preparatfon so
produced, (which may be dried in vacuum or by spray-drying) can
be used in a long or short dyebath for dyeing, paddlng or printing
material.

The dyes of the invention exhaust onto synthetic or semi-
synthetic hydrophabic high molecular weight textile material very
well from an aqueous suspension. The dyes of the invention are
partrcu]arly useful for dyeing, padding or printing textr]e
mater1a1 made from linear aromatic polyester, cellulose 2! /2
acetate, cellulose triacetate or synthetic polyamide.

T

Dyeing, printing or padding can be carried out by known
methods, in part1cu1ar accordrng to the methods descrrbed in

‘UK Patent 1,114,433.

‘The resulting dyeings have good fastness properties, in
particular good 1ight fastness, good thermofixation, good subli-
mation fastness and good fastness to pleating.

‘The 1nvent1on will now be illustrated by the following
Examples in which all parts and percentages are by we1ght and

”tal] temperatures are in °C.

Example 1}

'37.5 Parts of 2-amino-3-ethoxycarbonyl-4-oxo-4,5-dihydro-
thiophene (described in J. Org. Chem. 38 (20) 3615 [19731) are
dissolved in 152 parts of dimethylformamide, cooled to -10°C and
to this soluticn 90 parts of phosphoroxychloride are added whilst

mul a \A

-
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10. . in which [err] is defined above.and [err] is a primry am no

group -9- . | 50- 4940 - NHCHO or -NHCOC1 4al kyl, with a
Vilsmeier reagent to forma conpound of fornmula VII [err] where [err] has a
si-gni ficance of [err] or is [err] followed by hydrolysis of [err] to

formferr] and optional conversion of the fornyl group to any of the other
5 signkﬂicances of [err] Preferably the Vilsneier reagent is the reaction
pr oduct™~of .phosphoroxychl ori de and di nmet hyi formam de in which case the
compound of formula VII fornmed is of the forffla [err] which ist

hydrol ysed in acid or basic nmediumto a 10 conpound of forrmula | in which
[err] is CHO and [err] is [err] Conpounds of fornula V and VI are known or
may. be made by knehimriig wedk. Thisnmintuwe dormeadadisto AT andi Ehenr ahlpwadstaar e

al so cool and is then poured onto 500 parts of ice water. The tempera-

ture of the mixture rises to 40°C. The mixture is stirred for 1/2
an hﬂur and cooled to 5°C, filtered and the residue is washed with

5 a little ice watér. The resulting compound is 2-dimethyl-amino-
methy]imino-3-ethoxycarbony1-4-ch10ro-5-formy1thiophene having a
melting point of 197°C. The product is suspended in 500 parts of
water and 25 parts of 85 % phosphoric acid are added to the product

D . together with 395 parts of ethyl alcohol and 60 parts of 30 %

10 sodium hydroxide. Over two hours and whilst stirking the tempera-
ture of the suspension is raised to 65-70°C and the pH is maintained
‘at 9 by addition of sodium carbonate. This is then diluted with
300 parts of ice water and the pH is brought to 6.5 by the slow
addition of 30 % HC1 (about 23 parts). 2-Amino-3-ethoxycarbonyl-

15, 4-chloro-5-formylthiophene precipitates out having a melting point
of 176-178°. The product is filtered and is washed with a little
-ice-water. The pure product is recrystallised out of ethanol/water
and has a melting point of 180°C.

20 - By reacting the 5-formyl group with a methylene active

o compound, derivatives of this product can be produced by known
~ methods. '
Example 2 , :
a) 122 Parts of 1,1-dicyano-2-methoxypropene together with 32
25 parts of sulphur powder are suspended in 300 parts of N,N-di-

methylformamide, cooled to about 10° and to which 52 parts of
triethylamine are added dropwise over 30 minutes whilst stirring.
The temperature of the reaction mixture is allowed to rise to
room temperature (25°) and the solution of 2-amino-3-cyano-4-
30 methoxythiophene so formed is poured after stirring for 3 to 4
hours onto 500 q of ice and 150 parts of conc. hydrochloric
acid. The product mixture that results is stirred 1 to 2 hours
and is filtered; the product mixture is a mixture of 2-amino-
3-cyano-thienin-4-one and 2-amino-3-cyano-ortho-4,5-dihydro-



b4

known. Conversion of the CHO group to another significance of [err] 15 in
formula*l can be carried out conventionallyfor exanpl e by condensation with-
hydr oxyl am ne and opti onal acyl ati on on the oxygen al one, whil st form ng
_-the nitrile group or reaction according to the Knoevenagel or Perkin
reaction It is particularly preferred that the conpounds of formula I 20

contain no water-solubilising groups. The compounds of formula | iq?
which R3is -N=NNK wll hereinafter beifeferred to as the;Wfor‘nula
|. They are excellent disperse dyes. The dyes of fornula | €an be worked up

into dyeing pre- 5 parations in known ways, for exanple by mlling in the
bt oduced, (whi cHAGNESR4aRte THIF JACUASTEG W Wirety 26 PR SR be used in a
| ong or short dyebath for dyeing, padding or prlntlng mat eri al .
' b) 70 Parts of the product mixture prepared in a) above is
‘dissolved in 400 parts of N N—dlmethylformam1de and g30 g of
phosphoroxychloride is added dropw1se over 15 m1nutes at 5°.
5 Whilst stirring, the reaction temperature is allowed to rise
' and the mixture is heated to 70° and after 3 to 4 hours is
then poured onto 1000 parts of ice. Finally, the mixture is
neutralised to a pH of about 6, by adding about_450 parts of O
_ 25 % ammonia and the product 2-(N,N-dimethylformamidino)-3-
10 cyano-4-chloro-5- fofmyl-thiophene,'having a meiting point of
183 to 188°, is filtered off. The product is recrystal11sed
'from acetonitrile and has a me]txng poxnt of 191 5 to 193°C.

. ¢). 24.15 Parts of 2-(N,N- dimethy]formamidino) -3- cyano-4-chloro-

5-formylthiophene are suspended in 100 parts of 50 % formic

15 ~acid. 1 Part of ammonium sulphate is added and the mixture is
boiled under reflux for about 5 hours. The mixture is allowed
to cool and the product, 2-amino-3-cyano-4-ch1oko-S-formy1-
thiophene, is filtered off. The amine, without further purifying,
is diazotised (as described in Example 16) and coupied. The pure

20 product is recrystallised from a mixture of ethanol and water, w
and has a melting point of 267 to 269°.

By condensation of the 5-formyl group by known methods
(i.e. Knoevenagel reaction; oxime formation and dehydration)
derivatives of this compound~can'be’made- Formation of derivatives
25 can be done when the azo compound has a1ready been formed (as
-described in. Examp]e 17). '

-Examples 3 to 15 .

Compounds of the formula




10 The dyes of the invention, exhaust onto synthetic or sem -
synthetic hydrophobi c hi gh nmol ecul ar wei ght textile material very well from
an aqueous suspensjon. The dyes of the invention are particularly useful

feor dyeing, padding or printing textile material. made fromlinear aromatic

polyester, cellulose [err] 15 acetate, cellulose triacetate or synthetic
polyanlde Dyei ng, printing or padding can be carried out by known nethogs,
in pa#rlcular according to the methods descrgbed in UK Patent 1;é%i@%ﬁ379
The resulting dyei ngs have good fastness prdperties, in 20 p I Cul ar
good 'l i ght fastness, good thernofixation, good subli- mation fastness and
good fastness to pleating. The invention will now be illustrated by the

foll owi ng Exanples in which all parts and percentages are by wei ght and al
tenperatures are in [err] 25 . Exanple 1 37.5 Parts of -
2- am no- 3- et hoxycar bonyl - 4- oxo- 4, 5- di hydro- thi ophene (descrlbed inJ. O g.

Chem 38 (20) 3615 [1973]) @r 1d in 152 parts of dinethylformam de,
cooled to [err] and to this sol tld 90 parts of phosphoroxychl oride are

added whi | st - .
e Ry N7 TN,
U - in which R, and R, are defined in Table 1 below, can be
formed analogously to the method of Example 1 or 2 from suitable

reactants.



stirring-well. This mxture is heated to [err] and then allowed to cool and
is then poured onto 500 parts of ice water. The tenpera- ture of the

m xture rises to [err] The m xture is stirred for 1/2 an hour and cooled to
[err] filtered and the residue is washed with 5 alittle ice water. The
resul ting conpound is 2-di nmethyl -am no- :
met hyl i m no- 3- et hoxycar bonyl - 4- chl or o- 5- f or myl t hi ophene having a nel ti fc
point of [err] The product is suspendﬁﬂj n 500 parts of %gbﬁéﬁﬁpd—ZS parts
of 85 %:phosphoric acid are added to the product together 395 parts of
et hyl al cohol and 60 parts of 30 % 10 - sodi um hydroxi de. Over two hours
and whilst JPBkki'ng the tenpera- ture of the suspension is raised to [err]
and the pHis nmaintained at 9 by addition of sodiumcarbonate. This is then
dilutedwith 300 parts of ice water and the pH is braonght tao 6 5 by the

sl ow adgdj ti onfof 30 % H (about 23 parts). Z-Aninm13-ethoxycarbonyl- 15
4- chl or,9-"5- f orfnyl t hi opherie preci pitates out haviing a“nelting point of [err]
The pr et—i-d i t-0r-8d—ahd—i-s—Washed—Wmt-healif +--o—ice—wat-ar—mr7 he-pur e

product is regrystallised out of ethanol/water |-
: -CHO ' -C00CH3

3
4 do. -C00C4Hg
5 do. ~COOCH; CH0CH3
6 do. | _ N -CO0CH2CgHg -Q-J
7 do. . _ -S02CgHs :
CN
8 | _anec” - -CN
\\\C00C4H9 '
CN
9 ~CH=C . do.
\SSCOOCZHs :
10 -CHO : -CONH-n-CqHg
1 - - =CN . -CN
12 do. -C00C2Hs

A |
13 -cw=c\‘NI -CN N
02 : .

//CN
14 ~-CH=C do.
COOCHZCH20CH3
//CN
15 -CH=C do.

COOCH2 C(CH3 )=CHy




and has a nelting point of [err] 20 . By reacting the 5-fornyl group
with a nethyl ene active conpound, derivatives of this product can be -
produced by known nethods. Exanple 2 a) 122 Parts of

1, 1- di cyano- 2- met hoxypropene together with 32 25 parts of sul phur
pomdérére suspended in 300 parts of NN-di- nethylformam de, cool ed to about
[err] de to which 52 parts of triethylam ne 3;eadded drOpMAigF%MeP’3O

m nut es” whil st stirring. The tenperature of- d8e=reaction m xt 94& al | owed
torise to roomtenperature (25) and the solution of 2-am no-3-cyano-4- 30
nmet hoxyt hi ophene so formed is poured after stirring for 3 to 4 hours onto
500 g of ice &X@mpBp 1farts of conc. hydrochloric acid. The product m xture
that results is stirred 1 to 2 hours and is filtered; the product mxture

is a mxture of 2-ary, Bopaﬁscuﬁrpahhﬁm'-etﬁ’aﬁesr@d’rm ~4-chloro-5-formyl-
2- am no- 3-cyan % ort ho-4, 5-di hydr o- ophen-4-06ne. Thi.s is washed with
wat er and t herthdpphene are dissalved in a m1xture of 400 parts acetic acid,
100 parts of propionic acid and 85 parts of phosphoric acid at
5 30°, then cooled to -5° and at this temperature reacted with
7.0 parts of sodium nitrite (in the form of a 4 N solution) at
this temperature. A brown solution results. This is stirred for
about 2 hours. To this diazonium salt solution a mixture of 18
N0 parts of N,N-diethylaminometatoluidine, 6 parts of aminosu]phonic
10 acid, 10 parts of glacial acetic acid and 50 parts of water is
very slowly added whilst stirring and the pH of the mixture is
kept at 3. 5 to 4 by the addition of 30 % NaOH solution. The re-
su1t1ng blue-grey dyestuff suspension is then stirred for a further
2 hours, filtered and the residue is washed with 100 parts of
15 10 % acetic acid followed by 100 parts of water and dried under
vacuum at 50°C. The resulting dyestuff is a compound of formula

16a
S g _ . (16a)
9 oHe N=N-©—N(C2H5)2 |

CHg
and dyes polyester material a blue-violet tone.

Example 17

20 21.3 Parts of the product of formula 16a are dissolved in

150 parts of dioxane at room temperature and are then reacted with .
28 parts of cyanoacetic acid-methoxyethyl ester followed by a
mixture of 2 parts piperidine and 2 parts of glacial acetic acid.
After stirring for 20 hours at 25-30°, no start1ng material can

25  be detected by thin layer chromatography.




b) 70 Parts of the product m xture prepared in a) above is -dissolved in
400 parts of N, N-di net hyl formam de and 230 g of phosphoroxychloride is
added, dropw se over 15 minutes at [err] 5 Wil st stirring, the
~feaction tenperature is allowed to rise and the mxture is heated to [err]
and after 3 to 4 hours is then poured onto 1000 parts of ice. Finally, fhe
m xture is neutralised to a pH of about ? by addi ng about 450 ts 01525'
% anmoni a and t he product 2- (N, N-di et hy 40'r mam di no) - 3- 1% 0 s
cyano-4-chl oro-5-fornyl -t hi ophene, having a nelting point” of 183 to [err]
is filtered off. The product is recrystallised fromacetonitrile and has a
nel ting point of Afersdilutieg miith)wates. e Peoductoprecipitates out and

2- (N, N-di netiylek | §d10) 5 3Gy - ! - O i opheng .are
suspended in 100%%5156#0? ,)é%éh%gf% gquaa%g ofswégélrg%k&w{xmofmggnmm um
sul phate is #d@dd- dsdngre APkeMir e isi1hod 19sd chromrtogfaphx & ourifiedt 5 hours.
‘The m xt ure ¢aatnrdwdEdthe foomilaante t he product, o

2- am no- 3-cyano- 4-chl oro-5-fornyl - thiophene, is filtered off. The am ne,
wi t hout further purifying, is diazotised (as described in Exanple 16) and
coupl ed. The pure 20 ¢7- g6t H.s recrystallised froma mxture of

et hanol and-mat%N, and hdls a nertiﬂbspoint.of 267 to-quga)

AN _.
/c=cu S h =N(C2H5)2

COOCH,CH,OCH; . | R <
5 resu]ts;'thch has a melting point of 135-136°,

_Example'18_

.é) - 18.6 Parts of 2-amino-3-cyano-4-chloro-5-formyl -thiophene are
dissolved iin 200 parts of 85 % phosphoric acid. Whilst stirring, !

33 parts of. 40 %.nitrosy]sulphuric acid are added dropwise and the E

10 mixture is stirred for 3 hours at about 0°. |

The resulting brown diazonium salt solution is added part by
part whilst stirring well to a solution of 20.6 parts of 3-(M,N-
diethylamino)-1-acetanilide and 2 parts of aminosulphonic acid in
30 parts of 5 % sulphuric acid. The coupling temperature of 0-3° %
15 is achieved by external cooling and the addition of about 200 parts i
of ice. The resulting dyesfuff is stirred for 1-2 hours,filtered, %_
washed with about 300 parts of water and dried under vacuum. The
resulting product is a compound of formula 18a

(182)

~ which dyes polyester blue tones and has good fastness
20 properties. N




By condensation of the 5-fornyl gr.oup. by known.- net hods (i.e. Knoevenagel
reaction; oxinme formati on and dehydration) derivatives of this conpound can
be made Formation of derivatives 25 can be done when the azo conpound
has al ready been forned (as described in Exanple 17). Exanples 3 to 15

Conmpounds of the fornula [err] in which [err] and [err] are defined in
Tabl e”F bel ow, can be forned analogously t-o Whe net hod of Exafgmggéﬂﬁrdé
from Swi tabl e reactants. TABLE 1 EX. [err] o

[err] No. . : _

b) Instead of using 3-(N,N-diethylamino)-1-acetanilide as the
| “coupling component in the mefhod of Example 18 a) above, a
_mixture of 3-(N,N-d1-CZ_4alkyIamino)-1-acetani]ide (prepared
_ by mixed alkylation of 3-amino-1-acetanilide) is used. A
5 dyestuff mixture of the formula 18 b)

N—@—PJ(C2_4a_1kyl )o (18b)

/
NHCOCH3

results, The alkyl groups are in the ratlo of
10 CZ to C3 or 1:1 C2 to C4
Examples 19 to 137 B

Compounds of the formula

jﬂi”"/

in which the symbols are defined in Table 2 below, can be
10 prepared by a method analogous to Examples 16, 17 and 18 from
suitable reactants. |




[err] 4

3

do.

7

[err]

do.

6

[err]

-do.

CN 9

[err]

10

[err]
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- -15- Exanple 16 23.5 Parts of . . .
2. am no- 3- et hoxycar bonyl - 4-chl oro-5-fornyl - thiophene are dissolved in a
m xture of 400 parts acetic acid, 100 parts of propionic acid and 85 parts
of phosphoric acid at 5 [err] then cooled to [err] and at this

tenperature reacted with 7.0 parts of sodiumnitrite (in the formof a 4 N
solution) at this tenperature. A brown sol'ulm_o‘h results. This i ' d
for about 2 hours. To this diazoniumsalt solution a mxture 6f 18 parts of

N, N-di et hyl am nonet at ol ui dine, 6 parts of am nosul phonic 10 acid, 10
parts of glacial gcetic a§id and 50 parts of Water 1s Very stowy added
whilst stirring anfd th@ piH of the myxture is kept at §.5 to 4 hy the

addition of 30 % NaOH: 3ol §ition. TheZre- sultiF blue-grey dyestHff
suspension is theg stirred for a fufther 2 hofrs, filfered and< he residue
is washed with 10 par§s- f & 1§ % ac®ticRacid fakl oned by 400 parts of
wat er and dried urjde? Wacyiunizat [erE . THE refultig. yé&StFf IS a conmpound
U O S Q Q ]
of formula 16a [erfr]e >~a @ @ S b7}
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and dyes polyester material a blue-violet tone. Exanple 17 20 - 21.3
Parts of the product of fornmula 16a are dissolved in 150 parts of di oxane
at roomtenperature and are then reacted with 28 parts of cyanoacetic
aci d- net hoxyet hyl ester followed by a mixture of 2 parts piperidine a
parts of glacial acetic acid. After stigping for 20 hours aty no
starting material can 25 . be detected by thin |layer chro ogr aphy.

16- ' 40 After diluting with water the product
precipitates_aut_and is filtered off washed with 100 parts of water and

g2

vacuum dri ¢d _@ [err]. Usi,ng a colum silica gel chrogatograph, a
purified copnpeupd of the fornula 17a [err] 5 results, whEch has a nelting
. p £ ’
poi nt of 135-1’3 . Exanple 18 a) 18.6 Parts of L
2- am no- 3- ¢yapet 4-chl.orQ-5:fornyl thigphene,are ., . ., = . . 3
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dissolved in 200 parts of 85 % phosphoric acid..Wiilst stirring, 33 parts
of¢ 40 % nitrosyl sul phuric acid are added dropw se and the 10 mxture is
stirred for 3 hours at about [err]. The resulting brown di azonium salt
solution is added part by part whilst stirring well to a solution of 20.6
parts of 3-(N, N diethylam no)-1-acetanilide and 2 parts of ami nosul phom C
aci d i-fLSO parts of 5 % sul phuric acid. The coupling tenperature o 15
i s achieved by external cooling and the addizgi on of about 2Qg) S of i ce.
The resulting dyestuff is stirred for 1-2 hours,filtered, waShed with about
300 parts of water and dried under vacuum The resultl ng product s a

conpound C yes polyester blue tones and has good
f ast ness nstead of usithg
3- (N, N- difetdhy} ami no) - 1- acet ani | Lgie as the coupi I ng conponent in the met hod
of Exanplie. 35 a), aove, g mixgui® & T (ANdS(YL 5 g 6 g g g g
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by m xed al kyl ati on of 3-am no-.1-acetanilide) is used. A5 " dyest uf f
m xture of the fornula 18 b) [err] results. The al kyl groups are in the .
ratio of 1:1 [err] to [err] or 1:1 [err] to [err] Exanples 19 to 137
"Conmpounds of the fornmula [err] in which the synbols are defined in Table 2

bel ow, can be 10 prepared by a nethod anal ogous to Exanpl es 16 ~and
18 from suitable_reactants. [err] -~ q'?err] 940 3
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- -28- Application Exanmple 7 Parts of the conmpound of formula 17a (as defined
in Exanple 17) are nmilled with 4 parts of the sodiumsalt of .
di napht hyl net hane- di sul phonic acid, 4 parts of sodium cety] sul phate and 5
parts of 5 water-free sodlun1sulphate inasand mll. 1 Part of the

resul ting dyestuff preparatlon is wetted with a littel water and the .
resulting suspension is sieved with a sieve having holes of a dhigglerkgf
10 [err]. This sieved suspension toget he £ with 3 parts of saodiu

| auryl sul ohate is added to 4000 parts of 80 water to for&éﬁ”ﬁv@lng bat h.
100 Parts of cleaned polyester fibre material is added at Terr] in a goods
to |iquor rd%io Ef %:éo tﬁ 5he bath. 20 Parts of a chlorinated benzene

enul sified i added and the bath is warned to [err] and dyed
for 1-2 hours at errLﬂ%? é} dyed fibres are washed, soaped,
re-washed and dri &P P&y d  has good fastness properties. Instead
of the conpound of formula 17a any of t he products

C

oHC” S7 N=N-K

in which K is defined in Table 3 below can be prepared by
a method analogous to that of Example 18 from suitable reactants.
TABLE 3 b
Ex. '
No. K Shade
CH+ -
3 CH, | o
. N _ greenish-blue
132 ‘::} ) \tq
| 3
CoMs
CHs L
CH, o’
133 1 CH3 greenish-blue
CH C2H40H
.
VHB |
134 _ - greenish-blue
H .
\ 3 |
NHCOCH, C e
135 N’__CH3 greenish-blue
NCH,) CH
2’3
i CH3




of Exanple 1 to 16 and 18 to 141 in appropriate quantity may be used. -

29 - 150- 4940/ UK CLAI'MS:+ -
in which Ris halogen, [err] is cyano, [err] al koxycarbonyl,
nocar bonyl, [err] al kyl sul phonyl,
phenyl -

al kenyl oxy- 5 carbonyl, am

phenyl sul phonyl, [err] al kyl- or phenyl -carbonyl;

1. A conpound of fornula | [err]
[err]

nnno-LQEr]alkyl- or [err] alkyl-am nocarbonyl; or benzyl oxycarbonyl; [err]
is fornyl, cyano, [err] [err] is -NeN-K or _-N¥2; 10
a coupling conponent radical; each [err] independently, is cyﬁﬁgT er]

al koxycarbonyl , [err]al kenyl oxycar bonyl

K is

or [err] al kynyl oxycarbonyl or one

[err] is cyano _and the othg

mono- substi t ut &4« by [err]al
phenyl sul phonyMer ami no-

r [err] 1's benzoyl unsubstituted or

l
k bonyl | kyl sul phonyl ; ¢ !
oxycarbonyl g [err] al kylsulp onyj Shade |

136

137

138 ;

139 -

140

141

@ - NH-CHZCHOHCHZOH

©)

@ HHCH,,CHOHCH,0CH, C=CH_

®);

@ NHC,H,COOC,H,

HCe _-
T} v
AN\ N(CH,,CH,CH,CH, ),

H .
5C

N
N
S
NHCG-H5

H ¢

5
N
I/KQ

blue

greénish-b]ue

greenish-blue

greenish-blue

blue :

blue i




15 carbonyl unsubstituted or.nmono-substituted by Cl 4al kyl or phenyl; or
one R4 is hydrogen and the other [err}-is benzoyl unsubstituted or .
nono- substituted by [err]al koxycarbonyl, hal ogen, [err] alkyl or [err] or
[err]al kyl carbonyl or [err]al kenyl carbonyl; or one R4 is nitro and the

other [err] is hydrogen, nethyl or ethyl; with the provisos that i) mhen
[err] is nethylsul phonyl, R2 is fornyl R is chloro, then R3 is -N=N-FK

where K is .not [err] ii) when [err] is nethylsulphonyl, R2 is [err]
or fornmyl 2 5 and Ris chloro, then f&&T is -N=N-K where‘gftﬁﬁﬁ%f/ferr]
- i11) when [err] is nmethylsul phonyl, [err] is [err] 5 R isBr

then Kis not [err] i) when . is nethylsulphonyl, [err] is fornyl and Ris
brono, thempplication Example '

7 Parts of the compound of formula 17a (as defined in Example
- 17) are milled with 4 parts of the sodium salt of d1naphthvlmethane-
disulphonic acid, 4 parts of sodium cety1 sulphate and 5 parts of
5 water-free sodium sulphate in a sand mill.

1 Part of the resulting dyestuff preparation is wetted with a
littel water and the resulting suspension is sieved with a sieve o
having holes of a diameter of 10 y. This sieved suspension togethér
with 3 parts of sodium laurylsulohate is added to 4000 parts of
10, water to form a dyeing bath.

100 Parts of cleaned polyester fibre material is added at
40-50° in a goods to liquor ratio of 1:40 to the bath. 20 Parts of
a chlorinated benzene emulsified in water are than added and the
bath is warmed to 100° and dyed for 1-2 hours at 95-100°. The
15  blue dyed fibres are washed, soaned, re-washed and dried. The level
dyéiﬁg has good fastness properties.

Instead of the compound of formula 17a any of the products
of Examplie 1 to 16 and 18 to 141 in appropriate quantity may be used.
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[err] is -N=N-K where Kis not [err] 2. A conpound according to Claim1l of
formula Il or formula |11 [err] 'in*“which [err] is cyano,

[ err]al koxycarbonyl, [err]al keny}oxy:: carbonyl,

[ err]al koxy[ err]al koxycar bonyl, benzyl oxycarbonyl, [err] al kyl sul phonyl or
phenyl sul ohonyl; [err] is fornyl,. cyano, [err] where each [err] .

i ndependently, 5 is cyano, [err]al koxycarbonyl, [err]al kenyl oxycarbonyl or
[err]afﬁoxy- et hoxycarbonyl or one [err] is nityo and the otheﬁ éﬁﬁ&%“,is°
hydrogen; and K' is a group of formula a)|}ﬁr#ifn which [err] P ydrdgen
[err] alkyl, [err] alkoxy, fornylamno, 10 [err]al kyl carbonyl am no in which
the al kyl group is un R §jgted or nono-substituted by -CH d, Br, [err]
al koxy, phenyl, phenei#rﬁiéﬁzyloxy or [err]al koxycarbonyl; benzoyl am no,
acryl oyl am no, am no- '

1. A compound of formula I'

T (1)

2 3
U
in which R is halogen,
R, is cyano, Ci_sglkoxycarbonyl, C3;6alkenyloxy-

5 carbonyl, aminocarbonyl, Cy_q21kylsulphonyl, phenylsuiphonyl, C,_,-
alkyl- or phenyl-carbonyl; phenyl-, mono-C1_4alkyl- or di-c1-4-
alkyl-aminocarbonyl; or benzyloxycarbonyl;

’ -1
R2 is formyl, cyano, -CH=C(R4)Z:L:CH=N-OH;
R3 is -N=N-K or -NHZ; |
10 K is a coupling component radical;
each R4 independently, is cyano, c,_éalkoxycarbonyl.
U C3_6alkenyloxycarbonyl or C3_Galkynyloxycarbonyl or one R4 is cyano

and the other R, is benzoyl unsubstituted or mono-substituted by

C1_4;lkoxycarbonyl: c'-4alkylsulphonyl; phenylsulphonyl;or amino-

15 carbonyl unsubstituted or mono-substituted by C,_4alkyl or phenyl;
or one R4 is hydrogen and the other-R# is benzoyl unsubstituted or
mono-substituted by C,_zalkoxycarbonyl. halagen..ci_4alkyl or -Hozsor
C1-4alkylcarbony1 or C3_6a1kenYIcarbonyl; or one R4 is nitrq and
the other R4'is hydrogen, methyl or ethyls

with the provisos that
and
i) when R1 is methylsulphonyl, R2 is formy1i~R is chloro,

~ then R3 is -N=N-K where X is not. _ :

* [+ L M S *




car bonyl am no, [err]al kyl am nocar bonyl ani no, Cl 4al koxycarbonyl am no in
whi ch the al koxy group is unsubstituted or nono-substituted by 15

[err]al koxy or phenyl; [err]al kyl “or phenyl -sul phonyl ami no;
'-([err]alkyl)aninosulphonylanino fluoro, chloro or bronmb; C L M S
- 32 - 150-4940 R6 i s hydrogen, fluoro, chloro, bronD

[err]al kyl, [err]al koxy or [err]al koxyetho v Provi ded t hat mh@hﬂpéﬂr]
fluoro, chloro or brono, [err] is other than fluoro, chloro or brono, Tﬁrr]
is hydrogen, unsubstituted [err]alkyl; [err]alkyl nono- 5 substituted by
chl oro, brono, hydroxyl, cyclohex ﬁyﬁh [err] al kyl carbonyl,

- [err] al koxycarbonyl fornyloxy, r bonyl oxy, chloro- or brono-
[err] al kyl carbonyl oxy, [err]al koxy- carbonyloxy, o

[ err] al koxyet hoxycarbonyl, [err] 4@#5&@ | oxycar bonyl, chloro- or
brono-al | yl oxycarbonyl, [err]al keny oxy¥ chl oro- or bronD 10 al I yl oxy,
propynyl oxy, benzyl oxy, benzoyl oxycarbonyl, [err]al koxy, phenyl, phenoxy or
phenyl -[ err] al koxy; or di-substituted by chloro

. : N
ii) when R1 is methylsulphony15 RZ is -CH=C///C . or formyl
,33 i5 ~N=N-K u)h_vu-s_' : OOCZHS
and. R is chloro, thenly is not '

\C o ’ @ (CHZ'CH=CH2)2 . or
2 L
CH o C
s - L T
- , H(CyHs),
ok |
COOCZ 5
iii) when R1 is methy]su]phonyl R2 is -Cl-l-(;\\c  and
: N
5 - R.is Br, then K is not
(o

o CHach .

; and
\Cz“s o .
' ' aned

o chy 7
iy when:R1 is me_thy'lsu]phonyL_R2 is.. formyl‘\R is bromo, then

,R3 is -N=N-K where K 15 not

2. A compound ;ccording to Claim 1 of formula II or formula III

—_—
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breno,. hydroxy, fornyloxy, chloro- or brono-[err]alkylcarbonyl oxy,

[ err] al koxycar bonyl oxy, [err]al kyl carbaonyl oxy, C al koxyet hoxy-

car bonyl oxy, or chloro- or braono-allyloxycarbonyl; [err]al kynyl oxy; 15
[err]al koxy[err]alkyl in which'the alkyl group of the alkoxy is :
monosubstituted by chloro, brono, cyano, [err]al koxy, [err]al koxy-
carbopyl, [err]al koxycarbonyl oxy or [err]al kyl carbonyl oxy; [eLr].x

al koxygar bonyl met hoxycar bonyl ) et hyl ; [erlj al kenyl unsubst i #afet o
nmonosubstituted by phenyl, chloro or brono; propynyl; [err]cycloal kyl; 20
cycl ohexyl nono-, di- or tri-substituted by methyl; beta-hydroxy- propyl
nono- substituted by gannF [err]al k Xy,[err]alkenyloxy or phenoxy; or '
phenyl ; unsubstituted oF nofjo- spbsthit ut ed by cmtxﬁ?)bronb, nitro or
[err]al koxy or nono-, di- | Asubstituted by methyl; [err] is hydrogen
[err]al kyl; [err]alkyl [ ed by chloro, brono, -OH, cyano, -SCN,
[ err]al kyl carbonyl, [err]al koxy- 25 Zarbonyl, fornyl oxy,

[err] al kyl carbonyl oxy, chloro- or brono- [err] alkylcarbonyl oxy, [err]

al koxycar bonyl oxy, [err]al koxyet hoxy- carbonyl oxy, [err]al kenyl oxycarbonyl,
chl oro- or brono-allyloxy: carbonyl, [err]al kenyl oxy, chloro- or :
brono- al | yl oxy, propynyl oxy, -benzoyl oxy, [err]al koxy, phenyl, phenoxy,
phenyl [ err]al koxy, am no-.30 carbonyl, nono-[err]alkyl- or [err]

al kyl ) am nocar bonyl , nong- L 'R; :

N — (111)
~ B N=N—XK

in which Ri'is cyano, C1_4a1koxycarbony1, C3_4a1keny1oxy-
carbonyl, C‘_4a1kqucz_4alkoxycarbonyl, benzyloxycarbonyi, cl-4
alkylsulphonyl or phenylsulphonyl;

5 is formyl, cyano, —CH=C(R5’)2 where each R& independently,
5 s cyano, C1_6a1koxycarbon91, C3_6a1keny102ytarbony1 or C1_4a1koxy-
ethoxycarobonyl or one R& is nitro and the other_Ra is hydrogen;

Rl

and
K* is a group of formula a)

o | ' R,
| s P (a)
¢
in which Rg is hydrogen,lci_za1ky1, CI_zalgqu, furm*]am1:o,
10 C1 4alky1carbonylamino in which the alkyl group is unsubstituted or
. mono-substitﬁted by -OH,_CI, Br, C1_4alkoxy, phenyl, phen?xy, .
benzyloxy cor C1 2alkoxycarbcnyl; benzoylamino, acryloyiamino, amino-
| carbonylamino,_c,_4alky1aminocarbony1amino, C1_4alkox¥carbony1am1no
in which the alkoxy group is unsubstituted or mono-substituted by
15 "C1_za1koxy or phenyl; C1_zalky1- or phenyl-sulphonylamino;
di—(C1 2alkyl)aminosulphonylamino; fluors, chloro or bromo;
N S

AR W




al kyl - or di-([err]al kyl)am nocarbonyl oxy, phenylaninocarbonyl,_ .
phenyl am nocar bonyl oxy, phthalim dyl-2, succinimdyl-2, saccharinyl- 2,
pyridyl or benzthiazolyl-2-mercapto or disubstituted by chloro, - 33-
150- 4940 bromp, OH, formyloxy, [err]al kynyloxy, [err]alkylcarbonyl oxy,
chloro or brono[err]-al kyl carbonyl oxy, [err] ‘al koxycar bonyl oxy, o
[err]alkoxyethoxycarbonyloxy or chloro or 3renmo aIIonxycarbOﬂ&M340 et
[err]al koxy[err]al kyl, in which the al kyl group of the al koxy is nono- \%
substituted by chloro, brono, cyano, [err]alkoxy, [err] alkoxycarbonyl

[err] al koxycar bogpyl.ox rrd, a kyI rbo
unsubstituted or ﬁ%rf&ﬁ’b‘&"ég gd‘“Bm’pﬁ ﬁ Fofios’ Gt ’l?l’lEYr% c5r‘ PTQ‘%FY Und
[err] toget hél-mlhmehmapmitdsdvmmchwnm% akse fhversohebldror ar bromo, R

unsubsti t ut edi Pigprésd Fhae ﬂq,ow;lSléh§¢§llJ ok eskomBE Phol i ne; 10 or K' is a
group of formula b, c, d o ( [err] _ :

Ry is hydrogen, unsubstituted Cy.j;¢alkyl; C,_;oalkyl mono-

5 substituted by chloro, bromo, hydroxyl, cyclohexyl, -SCN, cyano,
Cy-salkylcarbonyl, C;_jalkoxycarbonyl, formyloxy, Cy.;oalkyl-
carbonyloxy, chloro- or bromo- C,_jalkylcarbonyloxy, C,._jgalkoxy-
carbonyloxy, C:.zalkoxyethoxycarbonyl, C;. .alkenyloxycarbonyl
chloro- or btomo-allyloxycarbonyl, Ci-q4alkenyloxy, chloro- or bromo- \ﬁ) '

10 allyloxy, propynyloxy, benzyloxy,'bénzoyloxycatbonyl, Ci-.3o0alkoxy,
phenyl, pﬁenoxy or phenyl-C;_,alkoxy; or di-substituted by chloro,
bromo, hydroxy} formyloxy, chloro- or bromo-C,.j3alkylcarbonyloxy,
cl-.alkqucarbpnyléxy, cl-4a1ky1carbcnyloxy,zc1_za1koxyethoxy-

"carbonyloxy, or. chloro- or bromo-alliloxycarbonyl;_C;-.alkynyloxy:

15 Cj.q4alkoxyC;_galkyl in which the alkyl gfoup of the alkoxy is

. monosubstituted by chloro, bromo, cyano, Ci-4alkoxy, Cy. alkoxy-
'carbonyl, C; (alkoxycarbonyloxy or Cy. 4a1ky1carbonyloxy, B8-(Cyq-
alkoxycarbonylmethoxycarbonyl) ethyl. C3 4a1kenyl unsubst1tuted or
monosubstituted by phenyl, chloro or bromo; propynyl; Cs.icycloalkyl;

20 cyclohexyl mono-, di- or tfi-subétituted by_methy}; o beta-hydroxy-
propyl mono-substituted by gamma-C,.,alkoxy, C3;4alkenyloxy or
phenoxy; or phenyl, unsubstituted or mono-substituted by chloro, W -
bromo, nitro or C1_4alkoxy or mono-,di- or tri-substituted by methyl;

Ry is hydrogen; C,.;oalkyl; C;.;oalkyl monosubstituted by
chloro, bromo, -0H, cyano, -SCN, C;_j;calkylcarbonyl, C;_;calkoxy-

25 carbonyl, formyloxy, C;.;oalkylcarbonyloxy, chloro- or bromo-
Cy-4alkylcarbonyloxy, C,. loalkoxycarbonyloxy, Cy-2alkoxyethoxy-~
carbonyloxy, Cs- 4alkenyloxycarbony1, chloro- or bromo-allyloxy—
carbonyl, C;. .alkenyloxy, chloro- or bromo-allyloxy, propynyloxy,
benzoyloxy, C;.;¢alkoxy, phenyl, phenoxy, pheny101 4a1koxy, amino-

30 carbonyl, mono-C; 4alky1- or di(Cy.4 alkyl)amznocarbonyl, mono-Cy . ¢-
‘alkyl- or di-(C;.,alkyl)aminocarbonyloxy, phenylamxnocarbonyl,
phehylaminoéarbohyloxy, phthalimidyl-2, succinimidyl-2, saccharinyl-
2, pyridyl‘orlbenzthia201y1¥2-meréapto or disubstituted by chloro,

* c L M H *



- 34 -where [err] is hydrogen, [err]alkyl or phenyl unsubstituted or nono-
or«di-substituted by nethyl, nethoxy or chloro , and [err] and R8 are as
defined above. 3. A conmpound acgording to aim2 of formula Ill" [err] in
which [err]-.is cyano or [err]al koxycarbonyl; [err] is formyl or cyano;
[err] S hydrogen, [err]al kyl or [err]alkyl carbonyl am no; [ersrd’ I S
hydrogen.or [err]al koxy; [err] Is [eTrffalkyl, [err]al koxy-l ﬂ?%ﬂ kyl ,
[err]al Kenyl oxy- [err]al kyl., [err]al kyl carbonyl oxy[err]al kyl,

[err]al koxycayremoy|dHgr Fdmuylgky, aggglkyﬁ)ewxyal q?gm@ne@mdnymy{,err]al kyl or
phenoxy[err]a%slj | ; 4e [ dmacS h ci pEn 4’1 rlal Kyl', [err] 4al koxy[err]alkyl,
[err] al kenyl §r3r ']ér'}&ﬂ ,‘l-d/q y fearhg lg(?@'%'er -4 &}Koxycarbonyloxy,

A compound’ acoea g LM ox? Br ik, G BYAEElaP A PEKIsBRYT A1 (V1 - 4
2- met hyl - 4( N,c]Lia}I}oxyCZ_4alkyl. in which the alkyl group of the alkoxy is mono-
S substituted by chloro, bromo, cyano, C]_4alkoxv. 61-4 alkoxycarbonyl,
c1_4a1k_oxycarbonyl oxXy or c., _4a1ky1 carbonyloxy; or C3_4 alkenyl
unsubstituted or monosubstituted by phenyl, chlore or bromo; or

-

__ R, and Ry together with the N-atom to which they are attached
N\ form unsubstituted piperidine or unsubstituted morpholine;

10 or X* is a group of formula b, c, dor e

(b)
(c)

(d)

(e)

: * c L L} s *




- 35 - al kyl am no) phenyl , "
2-methyl -4(N- ethyl, N [err] -ethoxycarbonyloropylan1no)phenyl

2-nmethyl -4(N-ethyl, N [err] -phenoxxg&opylan1no)phenyl ,ﬁEFSSﬁyr/h]no 4(N-
[err] -ethoxycarbonyl - et hyl am no) et hoxy phenyl

2- aCetyfanino 4(N-ethyl-N-allyl amno)- 5 5-ethoxy phenyl; 2-nethyl-

4( N- et hyl hﬂ%-—hydroxybutyl am no) phenyl , 2- acetylan1no- . A
4(NN-[err]al ky‘l’ enBy pifeMydreden;. 6 g;ayllkatMm Pb@ﬂN whsub$§ eitulted!dey | ani nb‘}
[err] alhmm ~ e @il sy of formula I
defined in s Esntﬁtéﬁ Qfgeﬁétﬁﬂ n{))rl m%’gﬁ?ggc%#g a conpound of
10 formula W a’%a?r Ry 4 \ﬁbl%‘FPRsl Qemfeidneucvm Claimi1l, and R is a prinmary
am no group, -NHCHO or -NHCOC alkyl with a Vilsneier reagent to forma
conmpound of foarrrul a Vil Lgrch where [err] .is a significance of R10 or is

- NECH- N( CHS)Z A compou ording to Claim 2 of formula III'
S — 'a;'. . |
- [ 8 (1r)
" S =
R

v‘ .
jn which R? is cyano or t':.l 2alkoxycarbony]
R2 is  formyl or cyano; _
R5 is hydrogen, Cy.galkyl or Cl_aalkylcarbonylamino;
"R s hydrogen or €, jalkoxy; o
R; is Ci_éalkyI. C1_4alkoxy-cz_4alkyl, 83_4a1kenyloxy-
cz_4a]ky1. C1_2a1ky]carbononxycz_4alkyl, C1_4alkoxycarbony1cz_4a1kyl,
allyl, C,_zalkoxycarbony]oxycz_4a1ky1 or.phenoxyC2;4a]ky1;
Ré is hydrogen, C. 2 4a1ky1, C1 4a1koxyc2 4alky'l, 03 4
alkenyloxyc2 4a1kyl allyl, hydroxycz 4alky1 C' zalkoxycarbonyloxy-
2 4alky1 or C1 2alky]carbonyloxycz 4alky1 "

4. A compound according to Claim 3 of formula [II"

cN

¢ c)L J\ - (111%)
OH S N=j-K'"* .

15 in which K™ is 2-methy]-4(N,N-di

-Cy_q

* c L M S *

<



fol owed by hydrolysis of [err] to form[err] and 15 optional
conversion of the fornyl group to any of. the other significances of [err]
6. A process for preparing a cqnpound of forrmula | defined in Claiml1, in
which [err] is -N=N-K conprising coupling to the diazotised conpound of
formula | where [err] is [err] a conmoound of 20 fornmula V H K in which
Kis defined in daiml. 7. A process for dyeing a substrate conpri sing
appl yit™g to that substrate a conpound of formula | defined.in aim1lin
which [err] is -N=N-K. 5 . A proce?;fcn dyei ng a sulsirake
conprising applying to the substrate a conmpound according to any one of
Clainms 2 to 4. 9. A substrate when dyed with a conpound of fornula I
defined in O alkylaninalphenyIR3.is -NEN-K. 10. A substrate whemediyeltdiNeh a

conpound accor digfgy ! §-AQY_ethoxycarbonylorogylamino)phenyl; 2-methyl-4(N-ethyl,
N- X -phenoxypraopylamino)phenyl ; 2-acetylamino-4(N-B -ethoxycarbonyl-
ethylamino)- S-ethoxy phenyl; 2-acetylamino-4(N-ethyl-N-allyl amino)-
5 S-ethoxy phenyl; 2-methyl— 4(N-ethyl, N-B-hydroxybutyl amino)phenyl,
2-acetylamino-4(N,N-dicz_3alkylamino)phenyl or 2-acetylamino-4(N,N-
di--Cz_‘-alkyIamino) S-C‘_zalkoxy phenyl. '

N : S. A process for preparing a compound of formula [ defined
in Claim 1 in which Ry is ~NH,, comprising reacting a compound of
10 formula VI’ '

OWR‘ 1)

S Rm

in which R1 is defined in Claim 1, and

‘0 is a prtmary an!no group. -NHCHO or -NHCOC 4alkv! with a

U Vilsme1er reagent to form a compound of formula VII
R
ﬂ ﬂ LI (vir)
H
QHC S 10a

where R, is a significance of Ry or is -N=CH-N(CH3)2;

followed by hydrolysis of RIOato form -NH2 and
15 optional conversion of the formyl group to iny of the other

significances of Rz.

6. A process for preparing a compound of formula [ defined
in Claim 1, in whjch R3 is -N=N-K comprising coupling to the
diazotised comsound af farmula I where R3 is -NHZ. a comoound of

20 formula v
R R )




" 10 one of Claims 2 to 4. 11. A conpound of formula | defined in daimi1
substantially as herein described with reference to any one of Exanples 1
to 141. 12. A process according to Caim8 substantially as herein
described with reference to the Application Exanple. 15 13. A
substrate according to Caim 10, substantially as herein described wth
reference to the Application Exanple. 3700/ DM KC e

-3 - W

H—K -

in. which K is defined in Claim 1. -

7. A process for dyeing a substrate comorising applying to
that substrate a compound of formula [ defined in Claim 1 in which
R3 is -N=N-K.

5 8. A process for dyeing a substrate comprising applying to .
the substrate a compound according to any one of Claims 2 to 4.

9. A substrate when dyed with a tompound of formula [ defined
in Claim 1 in which R, is -N=N-K. - ‘

10. A substrate when dyed with a compound according to any
10 one of Claims 2 to 4.

11. A compound of formula I defined in Claim 1 substantially
as herein described with reference to any one of Examples 1 to 141.

12. A process according to Claim 8 substantially as herein
described with reference to the Application Examnle.

15 -13. . A substrate according to Claim 10, substantially as
herein described with reference to the Application Example.

3700/0M/KC

AT



