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The mventxon prowdes ﬂuorescent optlcal brlghtenmg agents of formu!a I, -

in which '
. : R, and R,, independently, are hydrogen;. a" non-chromophonc electron-:
' ¥ 10 withdrawing substituent, or alkyl or.alkenyl unsubstltuted or substituted by a non- 10
a chrqmophonc group;: - 3 : .
:Ry.and Ry, mdependently, are: hydroge
substrtuted hy a: non-chromophonc groug
) ~ Ry .and.-R, - independently,: are: ydrogen, alkyl carboxyl --or'_ a non«-- '
15 chromophonc esterified carboxyl group, . o 15
" or R,, together with R;, and/or R, together with R, signify an alk lene bndge '
R, and R, mdependently, signify hydrogen or a mnon-c romophonc
) substituent,

. or, when R, is in the 3-position ‘and/or- R, in the 3’ position, R, together with '
20. R,, and/or R, together with R, sighify an alkyléie bridge, 20
. with the proviso that no more than one of R1 and R2 and 1o more than one of R, -

and R, sighify -hydrogen. - - LR
Any alkyl in the compounds of formula I is: preferabl ~of "1 to more'
_ preferably of 1'to:4,-carbon atoms and‘any dlkenyl is preferal ly of 216 lf more_
75 preferably-of 2 or 3 “tarbon atoms: Where. R, and R;, or R, and R}, together form' 25
an alkylene bridge, this i is preferably a propylene 1,3 or butylene 1,4 bndge Where

alkyl o' '-alkenyl unsubstltuted or;

.
sy 6




or, when [err] is in the 3-position and/or [err] in the 3 position, [err]

together with 20
al kyl ene bri dge,

R2, and/or [err] together with [err] signify an

20 with the proviso that no nore than one

of [err] and-[err] and no nore than one of [err] and ferri—stgry—

hydr ogen. Any g
nmore preferab
to 4, nore pr
[err] and [err}s

a propyl ene 1,3%ar butylene 1,4 bri dge - Wieyeaen-

[err], or [err] ‘and H,ahd: F Rl .
met hyl ene or et hyl ewt!l}'bm}:{i 3 R'g)dalg’n rne .?H"l‘??ﬁr'?ﬂéﬂw
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confer any col Bur” t-g_,_

unsui tabl e as an-

wi t hdrawi ng ef_f.e;.‘ct_.fi"_"'
it would direct:f u--r-g-

Exanpl es- are &yl -

conpounds of the.
[err] and [err],

mono- substi t ut ed by [err{,aqwrx;z 2!
u

this i

yl in the conpounds of formula | is preferably of 1 to 6,
f 1 to 4, carbon atons and any al kenyl is preferably of 2
gNeyably of 2 or .3, carbon atons. Wiere.[err] and [err],
together form 25. an al kylene bridge, this is preferably
2 1,536,480 [err] and
referably a 2

or

"y

hylene or
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Furthet
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radiT E,'f,'%% ;;g? | £, and: sul phoalggcsﬁaig a&“ﬁ?‘f"r?@é’sand
carboxy and sul pho .groups . and t he a?n°o‘@%‘“&?ﬂﬂm&s{eéh%coniphmcﬁbﬂlfoﬁﬁﬁlﬁlﬂ 10
|nventhon are the cRppounds--of-.f.ormul a: 1 Terr] wherein:
I hdepe tly,. are~pydrogen; . [errpé kyl ; uns ubstituted or
Tt K QY CAPR WASE Ratituted
or eimpt hi r a.radrca "' =Cor su tltuted

[err]al kenyl ; cyano; trn _

by up to 3 [err]al kyI S, enyI l?)imsubstl tuted or.,

substituents sel ect ed from up.-t

hal ogen, -up to two F'ﬁ'r'i'\ Lﬁrr] al kox
d

[err] mis 1 or
non- chronDphdﬁlc

25.

35

B R” is hydrogen meth i .
yl: C aIkl un
hydrony,~ C._4alkoxy or. C,,_,hydrozi-;alk% siibe

. 45

—'-SO,'M groups,

and

three selected. from[&r] al ky

2, stfbstﬂ
Ca‘iﬂuomme or a ra dxc al xycarbony1 uns’ubstltuted C,_.alkenyl cyano

.-—tcn % Rx-so -", Rx.co_

Rx-S0 —CO-UNR'R?, <
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substltuted by C,_,alkox OXy or Ci_@lkoxyca%blog;lq ~<alkyl, unsubstltuted ormono-

‘Ryy
o and Rw mdependently, “are’ hydrogen unsubstrtuted Cl alkyl or
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SR i, s gt €,
butyn g 12 F it R,, and/dr R,, together with’ Rns s1gmfy propylene 1 3 or
or R, together w1th -
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unsubsututed or mono-substrtuted by
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rings A, B, and D, independently, are unsubstituted or substituted by up to

10 three substituents selected fromup to two from[err]alkyl and up
to two from 10 halogen. Ln the conpounds of formila 1' _any halogep-is
preferably chlorine. [err] and [err], independently, pref erany Ty
[err]al kenyl, CN, -CONR R', -COOR ", [err], or -CO, nore prefeppbly
the latter six 15 groups and espeC|aIIy - CN, COCR and [ ¢

15 [err] and [err], i ndependent ly, preferably signify unsubstit 1 .
[err]al kyl (prefer abI y methyl) or hydrogen, nore preferably hydr ogen “[err]
and [err3]_ } _|_ndependently, pref er abl y3eusgni fy hydrogen or [err]al kgl , nore

franT R *a&%‘p’tﬁ"t%a,‘:tﬁé:i i 7 [ dpeniere oLher

. VUl
than hy,droge ,éﬂ
*2 and 2 theptowoafmceghlmgmdmms— Mgrotyy: rogen and err],
parti cul ar| y hyairadigeln. Rx .i's preferabl y met hyl , [err] al kyl , unsubst i t ut ed
or nono-subst.ituted by [."] al. koxy or aI koxy- [err]al koxy; phenyl,
unsubsti t uted or nono- s ! é‘qyc,h gen (preferably ch$ori ne)
[err]al kyl or [err]al koxy=/or napﬁthyl nore - preferably unsubstituted
[err]al kyl (of V\:h h Lerr]al kyl and rrethyl are parti-cul arly preferred) and

phenyl, unsubst,r,tl @dH&Ee,{mm smbsgd4 uted by chlorine or nethyl. R is
preferabl y - hydrmgehydrm hégno elito bl{oylb,camsmstltut ed or mono- substituted

by hyd PXY, hareg,@nsrlbstrtuted substjtugs 4Bl y hydrogen,
met hyI or E? gBi"ltuenﬁrfﬁ g??!ﬁt%d 'rworfb%c'-’aél@' 4R ¢ H’fo *By hyégoxy,
mor e prefera ydﬁawndsFﬁf forllaR, ) ahiegeahl: yrefeadb@ dn@ins A Si gnr ficance
R'' is prefera Rh,&I P;n catly; , ek ahly mCsmﬂgmﬂtGNed-WRﬁ r o

u;[—ga

[err]a oxy, 6‘2‘5?5‘P’M§“"ﬁ‘6re pr ferably
é( huy, BI%;E%:E By Laaukattu@d:,nat,tu cul ar?l y

unsubs |tute and
nmet hyl are e@pﬁembﬂr lqyt)@feydregtn, preferablpbgdrpgear e preferably 1. Wiere M
is a cation, E? E{% H‘é?ﬂﬂ@#lhé?fgeﬂblyp}ﬁeﬂ gep of £yl Beffonophoric, is

not cragi cal % é% o, H%p(y Rl Mkaing Pidd€ bPiRLdsCAL br i1 gt ener
art e.g. anplefekaalyr mﬁﬁﬁ?@dns Q&hd Q’Dtlﬁzﬂ(p faggedcs%-gnif'utlﬁagewgngmedbéa% @8 pot assi um
gl ,al ne earth rret al :catiop or pan anmoni um

pr ef hydnagesi k
a{ kyl - 40 aﬂlr%% N%%& it ﬁﬁ jn ﬁg‘g m?stlt%lﬂ&t Yof fornul a
RoRs28H whepyE hiiBgen Fibi bt O, _,aloRy;Niid bl rH&'SUbSt izsut ed

[¥rr]al kyl pr: ) ltutsdlﬁ’aﬁltkt”t ' lnc )G faky bh mouh%etlre yoxy, e.g.
T U e rin '
npno-, di- of l{rﬁd élgée erg%ly hydrogen, m@ﬁﬁq?g4liall %‘ﬁ‘ﬂ K.tste orgﬁ

tri-isopr Opaﬁx@kt Y8roxy, more preferably hydrogen. fore. pr eferr ed
class & conpoukids praferdbly’ gydrmnthethglodi(pcurnnel oinsﬁhsﬂtmﬂaorl ihpm{ err] JOn whi ch
substttuted by hydroxy, more preferably hydrogen. -
- R’ and R” preferably have the same significance. :
R" is preferably methyl or C,_salkyl mono-substituted b; hydroxy, C,_.alkoxy,
C,_salkoxy-C,_salkoxy or C, chydroxyalkoxy, more preferably  unsubstituted
35 Cl_salkyl of which C,_,alkyl and partzcularly methyl are especially preferred. 35
. m, n and p are preferably 1. '
Where M is a cation, the exact nature thereof provided it is non-
chromophoric, is not critical and may-be a 1{ cation conventional in the optical
brightener art, e.g. an alkali-metal cation such as of lithium, sodium or potassium,
40 preferably sodlum, an alkaline earth metal cation” or an ammomum, alkyl- 40-

ammonium or substituted alkylammomum cation, e.g. of formula RquRsNH_
where Rp, Rq and Rs, mdegendently, are hydrogen, unsubstituted” C,_jalkyl or
C,_.alkyl substituted, preferably once, by hydroxy, e.g. mono-, di- or tri-ethanol-

_ 45 ammonium and mono-, di and tri-isopropanolammonium. 45
v B As a more preferred class of compounds may be given: the compounds of :
T formula 1”, _ .
: Ra | R,,
\c-c@—cn-ca-.»cl:-c< T
: R
: 25
:_Rz 6 _
in which '
'50 - Ry 8nd R,.., mdependently, are Q_.alkenyl —CN —CONR’R" —COOR", 50

Rx—S0,— or Rx—CO—, where R’, R”, R” and Rx and the preferred and more
preferred significances thereof are as defined above, and. -
R, Ras, Rys and Ry, independently, are hydrogen or unsubstituted C,_,alkyl. _
: In the compounds of formula I” at least one of R,, and R,, and at least one of
55 R,; and Ry, preferably signify hydrogen. More preferably all four signify hydrogen 55



50 [err] and [err], independently, are [err]alkenyl, -CN, -CONR R',

-COOR'"" 50 [err] or Rx-CO, where R, R', R'"" and Rx and the preferred
and nore preferred significances thereof are as defined above, and [err]
and™RZb, 1 ndependently, are hydrogen or unsubstituted [err]alkyl. In the
conpounds”s{ fornula |I" at 1east one of [err] and [err] and at |east one of
55 and [err] preferably srgnrfy hydrogen Nbre preferably al

four sig ‘hydrogen. 55 4 : 1, 536, 480

4 Parti Iy preferred conpounds " of the |nvent|on are t-he’ conpounds of
fornula N ¢ |ndependentl'x
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signify [err] or [err preek-eF akyrthe - Latter';w‘w dire [err] is nethyl or
[err]al kyl, unsubstituted o3 ﬁeﬁo substi t ut éd by hy “OXY, -
pref~rabl)4&r|2|db§kyted to alkjl &plit iitrritita ed~enﬁut'j ,20d andd
t he pr ef er fed. z'and Raané RQ, lnﬂependently, signify —CN, —COOI&*}I °§,—SQ¢~— N Aeadd o SFQ)g

hl J~ i - Rx-and the-preferred_af: more pr ifichnces the e .
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or I‘v ‘aré préferably symmetrical 95
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with a conpound of formula IIl, tlel Y 5

1, 536, 480 5 [err] or a functional
deri i : ini trical-conpound of formila | hy
reacting a conmpound of formula 1YV, [err] [err] wher e [err] and [err] _
hal ogen, e.g. chlorine, bromne or iodine, preferably chlorine, in t‘fg
presence of a condensation agent, preferably an alkali netal al cohal / 10

c) obtaining a mmetrical conpound of fornula | in which the stilben&
phenyl ene 10 groups are unsubsti tuted, by reduci. ng a corrpound of formula V
R s oo GRS 2 jsi6as0 o lerr]s vherein
[err] ar T ave - ~ . % t han
est er geups, 15 " and a%cﬁ uJ/Bho group isin alkali-metal
salt - form . - 15 a %qur , esterifying any acid groups
as . [err] and [err] and converti ng rbox sor sul pho group in

Ikall-rretal salt forminto the fre@ aC|d or other salt form d) obtaining
a conpound oforfaqnﬁwbgdIdehﬁnv@uh@ko{err] does.not forma bridge with [err] -or

20 [ err]b) obtathi gear symngkovkcal D@hpolind of frrinla G revctidy a E@figoknd®bf [err], by
reactlngacdﬂﬁﬂ‘&m 20[err] vvrthacorrpound of formula'VIll. R2 6
1, 536, 480 : Ro 6 and with a. conpound of formul a

IX [err] one of [err] and’ [elsg]s'- and o_-
car bonyP group or a functional GerBv ) of , the othgr signify ng
[err] where [err],._and [err]R(gnlf* B, - -MyBr, -Myd ‘or a radi cal
(a), (b), (c), (d), or (e), Zbove, "With prowso that .at. Ieast one of . the
substituent sv\ﬁ‘g&un[dortlmrg@gf t%anjnulz} (,) or (g)'i's an electron- WI 't hdravvl ng

substi tuent err is ot her than a radl caI

t X4 and [err] si gni fying a

L —

o o where X2 and Y, are halogen e.g. chlonne, bromme or lodme, _preferably chlorme,'
N in the presence of a condensation agent, preferably an alkali ‘metal alcoholate; -
: 10 ¢) obtaining a symmetrical compound of formula I in which the stilbene phenylene 10
: groups are unsubstltuted by reducmg a compound of formula VI _

wherem o ' ' o
.. Ry and R’ have the same slgmﬁcanees as R, and R;, other than ester. groups, )
15 . .and any: carboxy .or sulpho group is in alkali-metal salt form, L 15
and, where required, estenfymg any acid groups. as Rl and R,’ and convertmg an
f(_:arboxy or-sulpho group in alkali-metal salt form into the free acid or other salt
orm
d) obtammg a compound of formula Tin whtch R, does niot form a bndge with R,
20 : tl'{” anl ‘I}ISI does not form a brldge with R‘i ot R., by reacting a compound3
ormula '

viI

Y, S VIl



10 (e).
10 e) obtaining a symmetrical conpound of fornmula I, which is free from

carboxylic acid aryl ester groups, by heating a conpound of formia—x{|er+
wherein 15 . the radicals [err] and [err] are as defined above but
do not spgINfy nor 15 contain carboxylic acid aryl ester groups. As will

be appr s ed, interconversions from one conpound of formula |I to another,

carried out, e.g. carboxylic acid groups converted into ester
groups. ¥t her, any ‘sul pho or carboxylic acid group obtained in salt form
may betZO 6 converted into the freelsssj4g0formor vice versa in 6
convent i ormafmENMET .. a5 . call_ 420 oV eLsl-on of one salt formiInto another.
The above procegﬁggmhﬁc?%m%Tdﬁg§"_@ngrried”ouL_Ln conventFohar nmannew as
described in the literature. Special enb®dinents of process d) consist in
produci.ng conpounds of fornmula 25 I, wherein [err] and fqu] signify
the carboxy group or a carboxylic aci d dster group, R - 25 and [err]
signify hydrogen and [err] and [err] sigm®fy hydrogen or .al kyl, such that

the corresponding.-al dehyde. or the ketane. of . formul a Vil is, Eeashad with
mal oni ¢ aci d, e§_9:10f d%%/gﬁg&:ﬁ ﬁgﬁ‘}@;%s’igﬂ'}yt‘%eg%g%l _ﬁ’é’ﬁgf?ﬁg ?\bgfﬁ reaction,

mhgreby t he non Y&ﬁ%ﬁ%@ fc.acid I's ‘obtained with decarboxyl ation, and
this may subsequently be 3BCHZ, opt i onZCHest exipE+HAe form t he
correspondi ng esters, or, inﬂ%mdercto;pﬂ%duce~theséh 30 esters, a reaction
i s made direct! y wth ,iPF Qixh@y -A0hr, TORERL kMEBE SIMEC] oP4 ralidal@)A®), (9.0 produce
t he correspondi ng, &qepstond sithipeiviso thaf  laajt oaeiof thesubstitusntg bpung te fadicaly ano
group, t heo_ corr éﬁ) puEks srplestraevithdrawing subgtitnest whes Zypr ?zfﬁﬂ%iﬂ Yiagg fadicg}yr eagped

i th cyand? acetSathg s ELAUR HinidhSa BPRAKANG AT Hop B gRa ey be
reacted to 35  acidla@yl REtbN@okps) byckdathipda Bgmmand bf foymuleXction with a
correspondi ng al cohol and with 35 sul phuric acid gr hydrogen chloride. The
conpounds of formulagyl are suitgmy gbtainedﬁby.tﬁmatnentgof conmpounds Xl

[err] 7. N 5.1 53EME0 ./ 1
7 with cyanide ions, a)g?'cm'i-ﬂ ..’@,. 'FGHQfC'F‘r'éﬁﬁr]Pe' .§=80~n_Roundonf |
formulae 11, II1, 1LVg¥, and| \/§ o Xl are ei@her ,k-n;o%a or-Zay be obtained.

from:avai | abl e starti.l?g mateRipal s i n:nmanner: -anal ogous t.0 known compounds. 5 *

The r-_:esyl_t.'i-ng conpounds of “fornul'a 1 nay be -isol ated and purified in 5
convent |_-;o,rlgl marwberein o o ot D oeim s
: the radicals R,, R,, R; and R, are as defined above but do not signify nor 15

contain carboxylic acid a?l_ ester groups. L _
As will be-appreciated, interconversions from one. compound of formula I to
another, may also be carried out, e.g. carboxylic’acid groups converted into ester
- groups. Furthér, any sulpho or carboxylic acid group obtained in salt form may be :
20 converted ‘into the free acid form or vice versa in conventional manner, as can 20
conversion of one salt form into another. o o L _ : -
_ The above processes a) to €) may be carried out in conventional manner, as
_ described in the literature. R : . s
o "~ Special embodiments of process d) consist iri producing compounds of formula o
25 I, wherein R, and R, signify the carboxy group or a:carboxylic acid ester group, R, - 25
and R signify hydrogen and R, and Rj signify hydfogen or alkyl;:such that. the
corresponding aldehyde or the ketone-of formula VIF is'reacted with nialonic acid;
e.g. under the conditions in the Knoevenagel-Dobner reaction, whereby the- mono-
. carboxylic acid’ is obtai_ned:Wi,t_h-'de'caifbd)éy’lation, -and this may Sub_'sequen_tlﬁ'-be 5
30 optionally esterified to form the corresponding esters, or, in order to produce these ~30 -
. esters, a reaction is made directly with malonic acid monoalkyl ester, or in ordérto
produce the corresponding compounds wherein R, and R, signify the cyano group,
the corresponding aldehyde or the ketone of formula VII is reacted with cyano-
acetic _ac':ig, whereupon. thé monocyano compound obtained may be reacted to
35 form the corresponding ester by reaction with a corresponding alcohol and with 35
sulphuric acid or hydrogen chloride. - = -~ ... . .. - o :
The compounds' of formula VI are suitably obtained by treatment of

- compounds XI -
N c_c_x_o. e
R ' booNe . . XI



The conpounds of the invention are fluorescent optical brightening agents
suitable for brightening a wide variety of natural, sem -synthetic and

synt hetic nmaterials. 10 Those conpounds—of -the invention

cont ai ni ng sul pho groups are useful for the 10 brightening of sybstrates
bri ght enabl e using anionic optical brighteners, e.g. natural or ener at ed
cel lul ose, natural or synthetic polyam des and pol y- urethanes ) -
conpounds of the invention free from sul pho ‘groups, and which &
preferably also free from - COOM . groups, are useful for brighteni ng sem -
15 synthetic or full y synt hetic hl,g;msml ecul ar wei.ght poI yners, @.d.

poI yesSTers, 1?. e o\%vm%om?nes porypropyTene~and celTul ose esters
and, parti CUl aip Yo dﬁ% G Skofo/AE TELLIT, T0O9 dhd QT DT TheQMRS knBhSOr

pol yacri | onmtyrUeIoetam heroﬁuimlabntsarﬁx@ nieriatsiig hisere dnalmyuste khewmany desired
form 5€- 0. oyalp indg.hr ead, 20 woven, . knitted, sem -finished or
fini shed fcyomemnﬁsl &'@‘ ‘1.08’8?‘@8?1 °5ff°'t“ﬂlgan?2’@?yclb°nﬁﬁlﬁ%§“8fp“f‘ﬁ%d Mhvent |52n may be
carried out I IThe@bMpdiinidorthe IVEMRA areflEbresCiP lopidal Brighbefing 4| t, steeping or
paddu ng tecshmbtw@s bnéhrtgmmqMU@nbtatdﬂsmtuqhtsemnamhyn@msam ptirg carriers,

h s
s B e D R

net hod. natural or regenerated cellulose, natural or synthetlc polyamldes and poly-

2o o ¢ TR e O W AR KOS 7 o

addi tion to t Sm-ﬁm@s h&ﬁ&lgﬁl’mdlﬁwmilﬁht(bblyﬂéle 35 BRésters, Yllgn bri ght eni ng

03

pol yester, d @Lyg}i' gm'ﬂensends lh,ﬁln éanﬂ,maﬂmlaﬂayben t he conpounds

may be use ﬁgﬁ d ed &l D é‘ _incorporat ed

i nt o Zohe pqhms Eera%g 1916 i gy dered ﬂéﬁlﬁppéll?‘& r‘?]geensatzmn. The

conpounds mbmgg ounds of the' fhyenmbremy ibe [cerriell oot i emnv¢ntiong mdnnasegCN or - COOR""
githe sxhaug. sernings eiopadding tPPh“qu%‘r

may be con ‘H 'rt|cularly
f avour abl edgﬁ;t@%ﬁﬁ v a g"gj,gﬁf éﬁ“g{%ﬂg&tﬁﬁr{rﬁ ﬁ%‘%‘h ‘%;dés Bvention free

from Zul pheneglﬁcmups are al so we absorbed ont.o pol yester 3ubstrates

wi t hout the ugéewmmun@rqfﬂ@rmvemwnfree fromsum S@em%@ pitableifon of bri ght ener
in rel atlo gggg %ﬁ‘iﬁgﬂ% g‘f %% e usual range,
e.g. bet WeQBre t el%ﬂ wn based on the

wei ght0 of tméisMyr!at@poreke ; 1@ Wadmﬁoarbe&ire bnodltms llyght entd and the
et hod of &8 pp-of; UBPS. Y HRTEH reh gnifigs especial ly
t hose of f QL3 ‘Egg iﬁmh_iég i@shepo rdems“l"s ere népa?lglrl ggye and heat and

40 giye red ta‘hbloumsdsunldma tlm inlverttio tfreleat)famruﬁ!phm;;toemem alml uﬂls and_good

- rat t t S i
al | - rdund fa& st 5‘ LI ity FLFPEH qf L?@GEQ%% bri ght eni ng
agents of tfg i % M%&d , ably d [err], and
preferably aa Ba’sé fJ>f,th 3bstsatgmle Sfdih on the m: ag&n, and [err] or
[ er M40 PT efbels%tblil hébldttﬂle rsqt z;rm ghtenérs tof tthrenj;'sntmnAS especi ally
e esi
non- hfdr o- SHGEY fsteRsroeme %&Lﬁ et S S ol b s 1
fastness properties.
The bluish fluorescent optxcal bnghtenm% agents of the invention, especiall
those wherein R,, R;, R; and R,, and pre erably also R, and R,, all signify
45 hydrogen, and R; or ‘R, referably ‘both, signify second order substituents, 45
especially non—hydro—sofub111s1ng such substltuents, are. useful for use in
combination with compatible decidedly reddish hued brighteners, e.g. of the
naphthalimide or bis-benzoxazolyl-ethylene series such as described in French
. Patents 1,146,161; 1,168,227 and 1,344,883, in German Published Specxﬁcatxon
S0 2,147,706 and_ 2231 609 and in Japanese Patent “Application Publication No. 50
71——05596 These combinations | give particularly brilliant brightening effects with
high maximum whiténess values and which are believed to result from a synergistic
effect. Such combinations preferably contain from 5 to 909, more preferably from
5 to 509, by weight of the bluish brightener of the present invention. These
55 combinations may be used as. described above. ' 55
With the brighteners of the -invention and. w1th the above described
combinations, free from hydro-solubilising groups, aqueous dispersions containing -
5:to 20% of brightener and conventional dispersing’ agents and optionally further
assistants may be obtained.
60 The compounds of the invention containing —COOM groups are partncularly 60
fluorescent and are especially suitable as intermediates. for producmg the
correspondmg ester group containing'compounds of the invention. -
* -The followmg Examples, in'which all lparts and percentages are by Wexght and-
all temperatures in degrees. centlgrade, strate the mvenuon - R

%&i



conbi nation with conpati bl e decidedly reddi sh hued brighteners, e.g. of the
napht hal i m de or bi s-benzoxazol yl -et hyl ene series such as described in

French Patents 1, 146, 161; -t 344, 883, |n Ger man Publ i shed
Specification/B%. - 2,147, 706 and 2, 231, 609, an _

Application Pyl Acation No, 50 71- 05596. These conblnations give
particularly RyMjliant brightening effects with high maxi mum whiteness

val ues and whixt/ are believed to result froma synergistic effect. Such
conbi nations-preferably contain from5 to 90% nore preferably from5 to
50% by wei ght_&f-t-he bluyish _brightener of the present i nventiori. These 55
conbi nati ons may be UsSed &S . ) Jé e L e
55 Wth the brighteners.-of :the: |nvent|onE&nﬂﬂmmth The ADOVE UESTrb: ﬂf”r&;
conbi nations,  free:from hydro- sol_b|I|S|ng gi oups, . aqueoks dlsper5tons Lj
containing 5 t'o 20% of brightener ‘canventional - dlspe SIng agents -and -
optional |y further assistants- sesf@pgyry\0 ? g@ 1. The conhpounds of |
the invention contalnlng -Onawlgroups XY pa a3 T%quﬁ $0° -f L uor esgent .and
are especially suitable as interdediates for" prodUCIng t_e cerrespondlng

ester group -containiig invention. The .f R owi ng Exanpl es,
i n whi gh alol parts g’iépm}%ggf;é&dé’ﬁgjy [ml tn Bed 9317, 12§@ng%]ggngrlggpl n _
degr ees centlgrade, iPcélﬁJ Pmdlmnum r din lmnggfor 16 hours at reflux in :
1,536,480 [err] dgp%rteyfwm,lt mumxxmsa er (1§
with 1000 parts of glyci o Filuted nydrachiofic acig Wstydandrn n% aq‘:'ﬂdef("arrpl e
3, the compound (6) is" obtalned-..-greenlsh 5 ' gacuum.

5 Exanple 5. [err] 100 parts’ of. a (

heating in 1700 parts of , di net¥5Hdmp~
ethoxyethoxycarbonylnethyldlethij

10 [err] are added to the cooled
sodi umin 300 parts. dﬂ)ﬁﬁﬁ%@ﬂ@g@
drops with vigor oudle ¢r’ﬁh:1a%dabe;g$3§s

begins to recrysta,lfltﬂ Mg li mdlgﬁnrlzi;sél;nued} <

. yeI I ow
hydeé are dl ssol ved Wi th

s added'in
?aresz)ftmgﬂ}pdl ately
'SO; and HCI, 10
_ The res1due L

is lboﬂed at’
¢h q{Il“li:e ceases_ to'be prodiced.

_ ester - whxcH
recrystallised is e
yel[l(.)yw ﬂallstzcsl f_¥om chlorobenzene Me

15

S': f._ered off and 15 o
eh-lrndescent

20 .
20

. 319 pafts ‘of stllbene-4 e 2 -d1
o “malo 1c_ac1d monoéthy
g : glpendme ntil the aldehyde has'tgll:sa

25

100 yaits f th
- E alcohol ?n wh?ch Se el
_ with methanol being

thm-laYer chromato, . dl. the {
graph, Th ester (5)
enzene to’ glve greem.?h—yellow ﬂakes' SRR



15 solution. After stirring for 5 hours at 20-30, the mxture is
neutral i sed by adding 15 acetic acid, 500 parts of water are added and the
d Ht—t ' . ; - ts after
recrystallisaticon twice from chl orobenzene: at..257-259 it is in the form
green-irridescent yellow flakes. The solutions in chlorobenzene fl uoygs
in an intense violet-blue shade. The phosphonate (8) is produced asy; )
fol | ows: o - . - _
20 250 parts of nonhochloro acetic acid-are esterified by heating in 1500
parts of ethyl ene gl ycol .nonoet hylig86480, w th. dry hydrogen.chl ori%de being
passed through. The ester boils g a&lﬁlet‘,or -at 87-91. 330 parts.of the
chl oroa®€étic.-acid ester are he'at'ed‘ th 400 parts of triethyl phosphite
gradually to 140, unfil the ethyl 25 chl o de Ras. been forned, and

' Boi | i ng point 16@-17%.. . 125 Siag) arly, the
. T S et Q; et hyl ester of the
chl oroacetic aci.d. -| R [err] 30 The |8sters listed in the
foll owi ng table may produced in a manner similar to 30 that described
in exanpl es 1- By hebfify RO LaHsOf dlethyl BEF NS ivith 1006 pahisiof gRicd by paeazene or a
‘hydr ocar bonofodtuuy & dekviribéd incixkmpla s, the @omiB@nd (6) islabtained as greenish-

_Qf

met hoxy et hyl est

1,536, 380 yellow flakes. - 10 Conmp- sinilar -3 R
Fl uorescence in ound to ex. Example 5. ' . e

chl orobenzene (4) 5 : “[err] violet-blue (7) 3 - Jerr]

do. (9) 3 [err] do. (10) 5 [err] s i do.
(11) 5 ' [ferr] ' -Ho...(12) 2

-CH -CH CH=CH"Q99‘[@{]°H(2I9)'C*’2’§H3 M Terr]

do. (14) 1 . | - d2 (15) 5
[err] ' " do. (16) 3 Terr]

do. Exanpl e 7. 1030 bifiocbs BONEIEHG e 50 Biddbeh HeQneRAT 06 pis of
stil bene- 4, dimetlyal fdehysiiearido epiral ofl emdxlyeﬂhaejc@ﬂmlnymg;thﬁgieuﬁﬂo parts of
-al cohdf - f r ephosphiepste gbtormule )t he mixture is | 1o

OC;H, |

\ - .
O=P—CH,—CO0—C,H,—0—C,H; @®
O0—C,H; '

-
-

“are added to the cooled solution and a solution of 24 parts of sodium in 300 parts of
- anhydrous ethylene glycol monoethylether is added in drops with vigorous stirrin
at room temperature. The ester (7) immediately begins to recrystallise from the re
15 solution. After stirring for 5 hours at 20—30°, the mixture is neutralised by addin 15
acetic acid, 500 parts of water are added and the deposit is suctioned off. The drie :
compound (7) melts after recrystallisation twice from chlorobenzene at 257—259°
it is in the form of green-irridescent yellow flakes, The solutions in chlorobenzene
fluoresce in an intense violet-blue shade. The phosphonate (8) is produced as
20 follows: S ' o ' o . ' o 20
250 parts of monochloro acetic acid are esterified by heating in 1500 parts of
ethylene glycol monoethylether, with dry hydrogen chloride being passed through:
The ester boils at 12 tor at 87—91°. 330 parts of the chloroacetic acid ester are
: heated with 400 parts of triethyl phosphite gradually to 140°, until the ethyl
25 . chloride has been formed, and then distilled in a vacuum. Boiling point 168—172°. 25
_ Similarly, the methoxy ethylester (9) is obtained from the methoxy ethyl ester
of the chloroacetic acid. o '

- Example 6. N

! CH=CH-COOR| = (4—16)
30 . The esters listed in the fo!lbwing tabl__e may be produced in a manner similar to 30

that described in examples 1—S5. :
The .esters are recrystal}ised from chlgroben_zen‘e ora hydx_-ocarbon mixture

which boils at ‘150—180°. -



5 stirred for 16 hours at roomtenperature, it is neutralised with
glacial acetic acid, 5 600 parts of water are added, the ester (4) forned
is filtered off and is purified by recrystallisation fromtoluene. Exanple

8. [err] 10 100 parts of stilbene-4,4"-dial dehyde and 200 parts of
cyanonet hyh di ethyl 10 phosphonate (18) [err] are dissolved in 1500 parts
of di nmet ikl Jflor mami de. and a sol ution of 24 part's of sodiumin 300 parts of
absol ute .ghol" i s added drop-wise with stirring.at [ery] 15 After
t he sol ut\&nm/has been standing for 16 hours, -it is neutralised with glacial
acetic 15Tag d the cyano corrpound (171)4355 dorem p| tated with 1500 partss of
wat er and i & ystedt+ [ ot : —Fhe—p¥ SF ~$+83=i
obt ai.ned by heatfi 4( 0 11 ' 480;
parts of acetonl-t{,ﬁféle @@"Eiriafooo partsFof trlet hyI pro 'ﬁffo%senz %%ﬁdnur?’at .
[err], and distilPTnglin a Macuum Exanple 9. [err] {552 Thst edd of -
using the 200 pqrts of cyangnethyl” di ethyl phosphondt'e .(18)..in 5 ejanple-
8, by using 340}parts of' et Hyl sul phonyl net hyl di et hyl§ hosphonate (20)

[err] and ot herw My ﬁg th '%'é? ocedure, -the st f . is @bt ai ned
in good yield Thegmo Tpgund |scﬁl+m;eqs.@ﬁ Legan- |nte@§e i ol et - bl u¢ shade
and is 10 particularly dui tabl e Zs a Bri gh?ener f'or- pol yester-spun
fabric. -'119 ‘The droduction of the diethyll sil phonyl" -
met hyl phosphonatje (930) Bs de zgemd-m-m Qbshch. Khason - 27, 2360(1()57)
Exanpl e 10. The |brighteners formil a [err] 3re prepared enplfoyi ng

t he phosphonateg  (2@)Y] By tre-elb TEH -vfm%atlon of theddVttig reacti¢n [ See
Chem Ber. 95, 38
| 3 }H.png] “ _Sggcg\?s@l§ynt esi s 1975 4_&% 278_ 1 536, 480
R T £
a3y} 5 - f-(CH) =CHy” - ldos
a4l 1 _. S e
(15) } S5 | —*CZ'H4—O~F!ZH4fO— C2H5 .'do..
e eer)s °2”4°°2“4°°H3 e
Example7

20 parts of powdered sodmm and 100- parts of stﬂbene-4 4'-dxaldehyde are
. entered with ice cooling into 600 parts of alcohol-free ethyl acetate;:the mixture is .
- stirred for 16 hours at room temperature, it is neutralised with glacial aceti¢ acid, 5
o 600 parts of water are added, the ester. (4) forme.d_l.s. filtered off and is punﬁed by '
recrystalhsatlon from: toluene . B o o

Example 8
16 o 100 parts of stﬂbene-4 4’-d1aldehyde and 200 parts of cyanomethyl dlethy! 10
: 'phosphonate (18) SR LT SRS : ;
?Csz A : . o o
O=P—CH—C=N - - sy
‘ s Gt et e
OC,H, L ' '

are d1ssolved in 1500 parts of dlmethyl formamnde and a: solutlon of 24 parts of
- sodium in 300 parts of absolute alcohol is added drop-wise with stxmng at 20—30°.
15 After the solution has been standmg for 16 hours, it is neutralised with glacial acetic - 15
: - acid, the eyano compound (17) is Ereclpltated with 1500 parts of water and it is . T
recrystalhsed from butyl alcohol. The phosphonate (1 8) is obtained by heatmg 400



12 Bri ght ener X Fl uorescence
i n chl orobenzene [err] The brighteners (30) to (32), as well as (26) to
: i } of —exanpl an ester such as (1)
or (4) by heating it with amonia or the 5% correspondlng an m-s The
brighteners (30) and (31) containing sul pho groups are pol yam ‘
brighte ners, the conpounds (28) and (29) are sui t abl e pol yacfyj-ef
brighteners 183 parts -of the 4,4' -bis-bronmonethyl stilbéne.pkgd ‘ed qn
accordance with Chem Ber. 91, 1278 §1958) are heated gradually to [err]
with 218 parts of triethyl phosphi #:836:480 3 stirring apparatus havihh a-
decr easi Ng  CHQLF acekdttrifet vt Wpﬂsgmr&'&yl ﬂl’gsﬁhﬁw?{)rfsqom% P, ngddistilled
of f, amd thedemnmﬁmaﬁwmmﬁMyl P osphlte I's distilled off ina partial
vacuum The residue is absorbed |q% qo parts of dimethyl fornani de, a
sol ution of 29 parts .of sodiumin grts of. absol ute ethanol and
“glyoxalic aC|d et hyl est in 140 part's of
absol ut e et hyl al cohot “|'s sl gyty added in drops. The mixture is stirred for
20 hours, neutralise 1(_) ORCH-S0,-CH5~GRadi al adt®ic acid and the
ester (4) i's precipitat d d| gt on with 3080 parts f wat er, suctioned .off,
washed with water and aleohol and dried. The bri ght fer is |dent|cal W th

t hat syst hesi selq LR 200 okAE of %% % LoDt ai ngd by

heating 100 fapb3 §$@3£%mpofet&%§§? ZL Aok BB s of absol ute

al cohol which is saturated by (gdrogen chlorlde for 10 hours at reflux.

20 Exanpl e 12. [err]. 1,536, 480

13 118 parts of stil bene- 4 dLgégeh*d__ Ie 1) and 4@ g, parts of .

triphenyl - et hyl phosphonlunthrontde pro uced by the VVttlg ‘et hod [ Ann.

der Chem: 606 1 (1957)] are d?&Heol ved together with heating in 2000 parts

ool B e TR iy e SO, B sefindia 19 1Ol HTobd) 800 parts of
b

absol ute ethy dudd Si nt in ana i sadé Qnd Ne cooled
m xt ur 40 Thl]&W@laﬂYB!llt‘abld aﬁarbriﬁhthmrfarm etggﬁ)%n fabi@ 5 reaction mxtlOre is

poured into gol Tébgggggé fliony ?ﬁﬁ‘g’%ﬁ nyl 8§ osplonpate| (Q isedgscsibed ¢ he
filtration reS| Ue i s Was r|ed and the olefin (33) is isolated
hherefrontby extraction with ettmﬂmmmmaMOICh the resul tant tri.phenyl
phosphi ne oxi dethedrighgasradit-e?? of 8Julsi ssol ves 'i-n chl orobenzene with a viol et

fluorescence. 10 I'nstead of the 482 parts of trtphenyl ethyl
phosphoni um bromi de, by using 500 _10 parts of - rlphenyIaIIyI phosphoni um

brom dgs [ Chem Ber. 87, 122¢ é&g@g. Lot (2,_32) s

-Subsequently 140 parts'

are prép_afed employing the ;iho_s;jhonates ' _
| OGH,
O=b-CH, X
(I)C,H, |

o by the Horner varxatton of the thtxg reactlon [See Chem Bcr 95 581 (1962)], see
also Synthesxs 1975 (4), 278. = ) _ . _ o



phenyl - met hal I yl phosphoni um brom de, in the sane procedure, the
brighteners (34) and (35) are obtained, [err] which in chl orobenzene have

an intense blue fluorescence: 118 parts of stilbene

di al dehyde- (4+4') are boiled at reflux in 5000 parts = I n

a nitrogen/atywpsphere for 14 hours, with 350 parts of -the 20 conpound :
of forrrul-a i ' . : _ 20 [err]
which is pkodyted in accordance with Helv. Chimca Acta 40, 1247 (1957).
Fromthe cohcentrated reaction mixture, a mxture of the ester of fornula -

[lised in the.cold, fromwhich

(4) w thotr i phenyl phosphine oxide, ‘is cf s
e ¢ I '-h---ejt.h.__e'_r..:_:. e AT

t he brightener ifs—25 —snrarecs eytFaeiLan W e
25 By repl acing pf'ﬂ%osgjorane (36) with tne phospiorfre—erarmIa {-3F-
[err] which is ¢esctiBEF n Chem Ber X 94, 578 (1961); |Bhderedbengang| '@
condi tions, thefcompoumdjef—fermula (17) of exanpl e 8 | Shdbrabereshne30 |
Exanpl e 14. (21,'_ e - 30 Terrr 35~f s—Of

p- bromo net-hyl FEinnam c eci%‘?zat% ester (.produced _by‘Wi‘HﬂeQat-erof' L
p-nethyl cinnan] ¢ 4224 etfmBoef@er Wit h--br onpsuccini nijde in 35 - - - chArbon
tetrachl oride) fare(begnt eq -Iéb.@_&{() in a distillation appaf@tus withf 100
35 1,536,480 ., -G 14 partaeof triethyl
phosphi te, wherleby™ chy "l§PQn‘@eCH distilled off. It i's then reheatled or

2 hours and thq ext2®)s t| Fébi@;phdsphi,'tﬂe_ isdistilled of fifa parti g

/St

vacuum The regi due of the p honate of fornula (39) [errdod s:dissdl ved
ina stirring gppd®us | Aca parts of dinethyl. forfranm de,” 95 artsjof 5
p-fornyl-cinnafic @gi d | _t_%_l _-&Har. are added.[see Chem .Balo. 34, -
2784(1901)]. A gol ution ’f) raus; of sodiumin 200 -pprts gf, methyl %I cohol
I s added sl ow ¥ inad§op 20 the ggl ution, and the m'xture i
stirred for 16 hoir}r s? Prieﬁ%ﬁ%aﬁtgga?gﬂ‘_@@)un-d (38) Ji.s cogpleted by|adding
2000 parts of fwat €29) t hd JQ-ng— (cR" deigl\;r-é%ﬁf'i*I_'-'tf._er._-e'd foff. " washed with water
and net hanol ,- acuum drifed and ~2°3107 éﬁ] stal |lisdd:frogohydrocarpon

m xt ure havi ng a 63 i ng -goi-ri-@H 150- 180.2 & een-i'T rijdescert yel 'l ow [f | akes

\é\/piech'rgijaigljve in nost Q_I_ye?ni b6.Nd Nt ensi ve ‘viol etf-bl-uedél uor escqnce,..
produced. [ (31) ~CO-N-CH,~CH,-S50,Na B P
G2 .-.CO_N_chz'C'Hz"o'H S
Comemox | %

The brighteners (30) to (32), as well as(26) by f

(9) of example 1 or an ester such as (1) or'(4) by 2) stem from the acid chloride

> correfﬁongipghamines' ' 1eating it with ammonia or the
. ,.he Drightene Lo B or the .
bl'lghteners,lﬁ, 15 (30) and (31) containing sulpho groups are ‘polyamide 5

€ compounds (28) and (_2__9) are su_itable polyacrylonitrile brighteners

- .. Example11.
183 parts of the 4.4"-bis:b ~Xample 11. . _. .
Chem. . 9] Y eols-bromomethyl stilbene prodiced in .
10 phosghie T iring e e, Sl o F50° wih 2 s o o
thus formed being distil ed off, and-thegei c;‘;’_“:’filgltlglcggler, the ef 1‘-: Qﬁezbrongide' 10

15 . ar:éu‘ts of glyoxalic acid sthyl ester.in 140 parts of absolute et

glacial acetic acid and the ester (4) is procini )

n . - R~ 1S 1k wt ] . «
b Sl TSl 0 el i b B
: M e ;me cég n:)’n_thegxsed in example 2, 10l an ed. The ,_
20 brightener (17) in Z&BUH may also be obtdined by heating 100 parts of the . : e

chloride for 10 hours. at?l?:,tt‘lsw?_f absolute alcohol. which js saturated by hydrogen :20

15

Example 12'.. S .

- (33)




The conpound (4) of exanple 2 is obtained simlarly enploying 100 parts of
p- 15 fornyl cinnamc acid ethyl ester.

15 Exanple 15 112 parts of p-chloronethyl cinnanmic acid nethylester
(produced by chlori nation of p- net hyl: ¢i.nnami ¢ acid et hyl ester with

N-chl orosuccininmide in the presence of benzyl peroxide in carbon .
tetrachloride) are entered slowy w th 20 stirring.in smal f-poriti ons
into a solution of 55 parts of potassiumtert.-butylate.in 20 150@ parts
~of di met hyl sul phoxi de  at roomtenperature. The mixture is sti ' [
t he red dye di sappears and |s drﬁgbag(ged into water. Fromthe pfaecr pitate,

" the etrpotntd \FJQI l’H f tplg au ou srar(r’frg‘?%hon Exanpl e 16.

© 25 s .99 Bargo c Te heated at
reflux forl{%il }ﬁ)ﬁp‘}ﬁﬁg w’ém jhp'fa);fﬁ {gf}:ggm tﬁ’gﬁd} o de mRRI LS of potassium
cyanr de i rand @G&lutixm rdfss rts\baioﬂi’uml odﬁ.nbtsolutSe yteutno lhs&ltmﬂy in water and

« hydr dchl orqdéedaéfiou'“@te lx‘“&h hours 44 °° e benzoin -
-4, 4" -di ac{ﬁf{i ’@‘sl\%“ﬂgp ﬂe f@f aﬁgpﬁg ,fé? aci al acetic
acid with 5 tPAGAE cBbr lstnmﬂausfese t@h’i dxare sSnsafub

conce ntr at(@d d% ohtlmrpbenamemlthfa)wola ﬂr@mseenceThe recr pr tat ed deoxybenzor n-

30 01' acryl g hﬁ' ﬁ’i@o ing? “{' %ﬁsp ?ﬁtugﬁ%ge, C&,bré |t2ei s 'Icgnverted

chl ori de e
into the |§0pm¢ﬁ¥)mesm nelly . borllng for 2 hours i'n 1200 parts of isopropyl
al cohol . The cold filtered and dried ester “is then mixed intimately with 80
parts of aIUniniuntisopropyIate and'is then 35 heated at 180-200 while
the acetone is distilled, hgg #}—éﬂ" until- the 35 deoxybenzoin
ester has di sappeared’ yer ¢ ogr.aph. %¥e ester obtained
is identical with conmpoynd (11) in exanple 6. nple 17. The brighteners

of the table bel ow nay be produced as in exarrple ;40 enpl oyi ng
appropriate starting rrat rials: : : _ ~40
[err] 15 : 536 480 Bri ght ener

[errls ' H-—EHHGI/GSCg ce 400 (35 [err}s

ferr] ©  H -ON NcH, lerr] H
. Vviolett 42 [err] L ' -H rr] - ~blue-violet 43

- CN ' [err] bl ue-vi ol et 44 [err]

H yhich in chloaoltggze\r;e 8p\@tan45tense blue ﬂuf)g%,seepce . [err] H

; blue-violet Application Exanpl eEAm le 13.

118 parts of stilbene dialdehyde-(4, 4') are boiled at reflux in 5000 parts of
boiling toluene in a nitrogen atmosphere for 14 hours, with 350 parts of the
20 compound of formula (36) o _ ; _ 20

- ( | ' =ca-_cooc_2H_5'_ 6o

which is produced in accordance with Helv. Chimica Acta 40, 1247 (1957). From
the concentrated reaction mixture, a mixture of the ester of formula (4) with
. triphe !1 phosphine oxide, is crystallised in the cold, from which the brightener is '
25 isolated by extraction with ether. - 25
By replacing the phosphorane (36) w1th the phosphorane of formula 37

‘ ] . 3 -,. . .

whlch is described in Chem. Ber. 94, 578 (1961), under the same condttxons, the
compound of formula a7 of example 8is obtamed

30 | | Example 4. 30

H.C, ooc-cn—cn—.—— cn-ca—'—— cu-ca-coocu3

G8) -

135 parts of p-bromomethyl cinnamic .acid ethyl ester (produced by -
bromination of p-methyl cinnamic -acid ethyl ester with bromosuccinimide in
35 carbon tetrachloride) are heated to 100—120° in a distillation apparatus with 100 35



fabric of polyethylene goycol terephthalate is treated for 30 m nutes at
the boil at a liquor ratio of 1:40 with 0.2% of conpound (1) of Exanple I
in the formof-an-agqueous dispersion. The conpound (1) having been adm xed

with a dispersion 5 agent based on di napht hyl nethanée di sul phonic acid and
ground therewith in a sand mll, prior to production df the aqueous
di spersi on. fabric t hus treated after rinsing and drying, shows a

brilliant, al to bl uish white shade. Similar bri ghteni.ng may be
obtained b g t he compound (4) of exanple 2 or the 10 conpound (7)
or (9) to f exarrpl e 6 in the sane nﬁgggqgo 10 By addi

arts oftrigthyl uen:: hvi bramide is; ' i '.,..

better whiteni ng ef aegt,od fﬁg : : s thengehy ﬁﬁt

Instead of theconpresite ¢ rfiiéﬁt;;pmm §§§° egﬁé?'bﬁpﬂ%vﬁ%'t% 15

benzoxazol yl ] et hyl ene-and 50%. of corrpound (4) - a brilli arrt neutral. -

brightening is 15 obt ai'ned, whi ch i s consi degabt y- I |ﬁi 't han- that

obt ai ned usi'ng the sane- ano { VX 4z@ tener

Appl i cation Exanpl e B.. .0.6 %né%.t?é%%ig’f% acr._ and201 0% g-of ol(ggy)l

sul phonate are added to 100 m of 20 - water Afsoq’% on-of - the : __

bri ght ener (1)s of Eg(daggpﬂv&h;l,arsgnﬂ i olk ? ere f- |n_‘---'

1000 m et hyl ene glpyfooilyl-nmmt: hglg nﬂﬁbﬂ%te?geéo ' éergs%e ﬁle?n %Epng}mlge ?iﬁ) P

added to the above-gt 8& Bﬂ%ml?@@pm Ofmthylhaicehdlm:aatdeeh ﬂ@vl ﬁrr _

Then, a triacetat e- g&l}lﬁm gﬂ’?}ﬁ‘c £§ gﬂﬁ*‘dls%ﬂteﬁef df Lh.oll'@n The

t enperature RN ncrpemetdxscmeredt ﬁﬂu cﬁﬁhtﬁ wa dx{H .,g i E‘lhe 10

fabric is left at l‘.@taﬂ ed fromy mrm;xtt:mrh_aaﬁgm lmillirfgSpmdttofl lsoﬁwa ri nsed

and dried. The fabr g‘gﬁﬁs"g e 15018 ap ot s -nfgm@rmtehave the
pro uc :

initial material. A STha &ﬁ sﬁmﬁhi%ﬂggq Wigh 1 '%i f

bri ghteners (‘A?) tof‘(rmbcmmnpmo;tandxylees&t apI e fa r| C-l g(:on 1ge l?atbl Y. 15

brightened by the same nmethod by brlghtepers 26 27 -30--33. 30

le 15.
Application Exanple Ci12 pars f —chl np | et h £ne g ycoI .
terepthal ate fabri chlmamagg o cgc.tlrgtaﬁ'i% Ié%la@ﬁne?ﬁe%}? eﬁﬁéﬁ: ﬁt%l ning. 3

g of a 10% dlﬁpersrpm“ﬁm X mblnP ’erlrern a'eeentelnedZQ(?wl vath wat er
this brightener beiisu peisoinciny lﬁ %‘hggt‘% EE@%  pytppert.-butylate in 20
decagl ycol et her oxylacneﬂ |d9e a@a eaﬁ'ﬁ) ddeisa etho%n ﬁn@ éﬁi}r%’fl“ 0 over
the 35, _ cour secofipagad af formals (4)1s !aolppebxsmcersmmmbat us, - rinsed told and
dried. Tge abric thus.. 35.treated i sE(,:(onﬁr._rabI y bri ghter than the

untr eat'ed™*hi2si al rater padds ofﬁ,eam{.rgaita,rf lf ViBhERGRE :
whi t enéss i's obtai h@dsw‘:ﬁllaoﬂ p hdtddf u%ils?iéﬁgf ggig{t!%gux for 5f the.5
bri ghtener (6) of sﬁa.‘to%e I dy)chhmlc actd ata H&"Z—ahrr c of
pol yet hyl ene-t er eppirisasrad 5&{1@ c,g 9‘1‘%{{ agﬁ” 40 a
dye padder wi¥0h anctaxqemmetd lth sqeRiofic depﬁﬁ h&irﬁtgrlileﬁr ua{téﬂ rﬁ n- 30
comaun (7) of ol SHFt e g
about 8 nol s- of et 2 hours in 1200 pa;'ts of 1sopropyl alcohol. Th(:: coidli"ﬁ?;?g ar?csitgnez.

ester is then mixed intimately:with: 80! parts of: aluminium jsopropylate and.is th :
35 heated at 180--200° while the. acetone is distilled off and tlfen lz)lyt 250°, urigll tlelial 35
" deoxybenzom ester has disappeared in the thin-layer chromatograph The ester L
obtained ‘is: 1dentlcal with compound (ll) in example 6. -

Example 17.. ' oo
The brighteners of the table below may be produced as in example 5
40 employmg appropnate startmg matenals C TR _ 40




oxide on | nol of p-tert.-octylphenol. It is squeezed out to 80%Iiquid

absorption, dried for 30 mnutes at [err] and subsequently subjected to
heat—treatment for-1 45 mnute at [err] The material thus freated has

Tat T TTIeTTC

a good bl uish, considerably whiter 45 appearance than the untreated
material . Instead of polyester fabric, by using a mxed fabric ofy pol yest er
with cotton (50:50) and using corrpound (10) of exanple 6 insteg

conpound .(7), a consi derably whiter material than the untre e'_ﬁ "qbri cis
16 1, 536,480 | &

16 alsso obtai ned. By using 0 051,ga6c4f80(7) and 0.35 g of . 13 "¢
4;570Te hC,\,‘.".apht_”‘°' < ' Sr e o s g or 7 a very

bri N apge 104 Je| brig} t eni ng efffrct 'i$ qbtalr pgars nmuch whiter
than with tE-e napht halt ni de br.i ht’ener al dne. S’(iuoxmscencé) '

Applicafion Exanple E. _ _ ) _ _ -
fabric pre 4bveref -COOC3Hghort fi+@H, by & m xt Urtoét50 pa
trichlof oet.hyl ene a.@ih 250 part s|hy, )gl mi of. .¢h} géfbe zene,

ts of polyester
ts by vol une of
in which 0.2

parts of hten=r 7) -of - exanpl e afe di ss e excess solvent is
hydr o- ektrd ’c?qed (pb CﬂgO% sol yerd ab>0|-§H (o] )banel-v:tmlétab ic is vacuum
dried af 1043 eoNl, and subsegyent |y H,,ea edy 9Ly ilé’h nfites: with water
vapour Bt 130 2 ., 10 polyester fpbri. c3shows a. Vi er egree of

whi t eneps’ t %B‘E“mch % %inil hrBy-su Jééueuvx@leme cal

urificpti 045w t h:)u-t:ot-kra addi ti pn-gHf, tnendri ght gnae-v{forder |ar i rrproverrent
15 | hcatnoﬁ‘lﬁ}hl’%ﬁ@w on Exanpl e F.

15 0.2 .m . oA fﬁln)'rcmf(polaéthylerﬂ ahtdr @ iOkeathda6:t 30 naha ey ukecag| ycol et her

areg adde&°‘lb‘allme°frfﬁtl _ﬂ)ﬁi nth(ll)ofmrmdthmltlurfomioﬁ he brightener
153

(28) of & @Q}" % by dispersigded, the bath is
heat ed t@gﬁﬁ“ﬂf&%gﬁj "m%m “Ema pbids P éﬂan{i"gwﬁ‘s‘t‘;é‘dd d.  The

t enper at l’l"!§m£ ml}lr B’ed‘ihp 8 4©ﬁlhandnetutr@l td®luish whitk atadecSimflarl eft for 45
m ot es gﬂ%i by ‘ﬁ;‘ﬁ%‘} °l"l‘lt(§éﬂf grampler? exitheThe 20 fabric

o o7 e b PV NG S S bcra b AL ik urﬂg ;appedlance t han
t he unt reats@drablabbqtter wamsmng |effectbisi ghimm, W@thehfheﬁilsel theOfihei ned wi th
| i.cation, 200 parts

conpound "% ?;gt 9&‘ fp A'_Gg

of 190l yebbhrisdyll tx °2’i’n‘°é’? ShiPacy péﬁ,%g(érhe d‘h i é‘l?ﬂgg' ner jgn a_ 25

ni t r ogen obthimed Ehdscainm @bl lx@f&ithdﬂlihawasﬁaﬁled) (17), (19), (21)

or (24) & kedis @Hoxaaqiebmm@m eni' ng agent melts at . th| s tenperature and is

t| rred into the: pol yesterAmgddontm% eigS a horrogeneous solution. 4 parts
él t ani unﬂélmbnf@etlcaacai4° cte:dola elphhnhiel afCadderbioti 0@intoft he entire mass
iy te‘ég“%w et 8" d?éémelellspmd @(l’l@l@o vingdigt ai n@d. The

redu o e o S P e 5

‘triacetate-twill fabric welghmg 3 g is added to the solution. The temperature is
increased over the course of 10 minutes to 95—98° and the fabric is left at this
25 temperature for 30 minutes. It is then rinsed and dried. The fabric thus treated is 25
consnderabl brighter than the initial ' material.
A similar bnghtemng effect is. obtained with the brighteners (4) to (16). A
Eolyamlde staple fabri¢ is also consxderably bnghtened by the same method by
rlghteners 26 27 30—33

30 _ iphcatlon Example C o 30
_ - A polethylene glycol teredp thalate fabric weighing 15 gis added toa treatment

bath containing 3 g of a 10, dispersion of the brightener (11) of example 6in 297g
of water, this bnghtener being disperse : with the aid of dioctylphenyl
decaglycolether oxyacetic acid sodium salt. The bath is heated to 130° over.the

35 course of 60 minutes in a pressure apparatus, rinsed cold and dried. The fabric thus 35
treated is considerably brighter t the untreated “initial -material. A similar ‘
improvement in the degree of whiteness is obtained on a polypropylene fabric using
a dlspersmn of the bnghtener (6) of Example 4.

- Appllcatlon Example D .
40 - Afabric of polyethylene terephthalate fibres is treated at room temperature on 40
a dye padder with an aqueous dispersion containing per litre’0.5 g of conipound (7)
of example 6 and 1 g of an addition product consisting of about 8 mols of ethylene
oxide on 1 mol of p-tert.-octylphenol. It is squeezed out to 807 liquid absorption,

. dried for 30 minutes at 60° and subsequently subjected to heat treatment for 1 .
45 minute at 200°. The material thus treated hasa good: bluish, considerably whiter 45
appearance than the untreated- material.: Instead: of polyester fabric, by using a
. mixed fabric of polyester with cotton (50:50) and using compound (10) of example 6
instead of compound (7), a cons1derably whiter material than the untreated fabric is



produced is firstly cooled in a jet of water and then stretched and wound
onto spools in the usual nenner. Products produced fromthese fibre
materials have a considenably whiter shade than those produced-by-the-sane

process, but without the addition of the 35 brighteni ng agent.
35 By using instea conpounds (17), (19), (21) or (24), another of

t he conpoundg 3 exanple 6, simlar whitening effects are obtained.

Application . »c‘n e H 100 parts of a poI yvinyl chl oride nmass consi sti ng of
65 parts of i nyl 40 chloride, 35 parts of a softener,” e.qg. -
di oct yl pht hal 'and 2% _based. on the pol ) 1386,480 40 of a stabilizer, are _1;6._

mxed with 0.6 T AL T Oroance
exanples 1, 2,.3 or :anb € iﬁ?ﬁ oA
rolling mll - whi p{,)é

ot ar. &I 10 X B & C
g, e%%g‘%(?@rt r;‘v‘,‘ﬂp(:ﬁhgg E %hﬁﬂwﬁhsﬂd on W

ﬂmﬁ@ﬁ tenbeet s,
2.5%titani um di oxi diner e mxed with the mass before processing. "The sheets

t hus 45 roduced have..an: |rrprove appes orrpar ed with those g ..
-5
thé%%r@ co&@ﬁﬁn‘ S-mixthre 6250, -~ -

produced sim I arl y ;ﬁgp
conpound of formul a g % ftnchldrﬂetwnenelam{ﬁﬂlp}rtmdolﬁlmﬂ thqrohéﬁmmdently,

are hydrogen, a non-wiie pirtsrof bright W of pg\gx xged vent .
Tt sp%e rﬁr's‘?ﬁp'-’beoﬁie%grouuo-.

al kyl or al kenyl uns%ﬂé‘;t:r&‘fs" m
16 polyester fabnc shows a h h1teness than a. abnc which is similarly

16 al so obt ai ned. . Bysubije¢tedjtohéxbica) polﬁﬁc(aﬁc)n \m:hgau():hggi iog fof the brightener. A similar -

4, 5- di et hoxynapht hal nmre{emwtnefwewaéwmedww ¢l withy thgcompgund (1) f

br| | liant neutral br73fPe &t ng effect is-obtained,: which. -appears nmuch Wm ter
than with the rsaphthallmde brlghtenerA licatien Efample F. - _ 15
Application Exanple E. 02 ml of formic. acid 857, and. 006 g of dloctylg&enyl ﬁ%%gl th are

féxar

pol yester fabric ar e‘g{fé ﬂ%‘g rtéﬂﬁ]ﬂfthi solution of th hs by
vol une of trichlor oeﬁl wtte (s iaaédreas'rﬂ:wtewpémm rsfmardmlse;ttotﬂ@htmdet .
vvh: ch 0.2 part? of biabuh tsecfefor nwreseax i e@psraemalfdr ...antﬁeefb
sol vent is hydro- ext& %?60 éi" qigeesiakyoln lb,’fn fi{ﬁil«!ge

' th € 2 r| c
is vacuumdried at 1 a,‘;“tlf% and su se uen y treat ed for m n(ut es with

br. ¢ shows a' h| gher ‘degr ee

;y ‘ t%grreeﬂeﬁe‘d 1&9%@3@3& ina - . 25

seﬁtoemercomsbuaum) 8), Giper¥ent
y‘dﬁl 75) igrpd. into the -

wat er vapour at 120- [err The 10 pol. yefter Ea

of whiteness than a :‘“h%gb et% lglag%‘

purification wthout atQ

in the degree of whiierade. Th‘e b:righanmgedgem tnbl{’stahdns:*@rgt
polyester until there is a iomogeneous solution. 4 s of dioxide are'then
-added as:a dulling agent and the entire mass is’ stlr're aga ntil a homogeneous
30 mixture is obtained. The matter is then pressed through'a ‘spinneret-and the thread 30
produced is firstly cooled in'a Jet of water: and then stretched and wound onto
spools in the usual manner.. . .
Products produced from these fibre matenals ‘have & consrderably whrter :
‘shade than those produced by: the- same process, but wuhout the ‘addition of the
- 35 brightening agent.
. By using mstead of the compounds (17), (19), (21) or (24), another of the
compounds of example 6, s1m11ar whrtenmg effects are obtamed c

F\

35

e Ap hcatlon Example H. o '
100 parts of a polyvinyl chloride mass' consrstniig of. 65 parts of po vmyl
40 -chlorrde, 35.parts of a softener, e.g. dloctylphthalate and:2%;, based on the polymer, 40
‘of a stabilizer, are mixed with 0.05 parts of the bnghtener ‘Obtained in accordance :
with examples 1,2, 3 or 6, they are processed for 10 minutes at 150—160° on a
rolling: mill and' stretched into sheets. In order to produce opaque sheets, 2.5%
: titanium dioxide are’ mixed wrth the mass ‘before proccssmg The sheets thus ,
45 produced have an improved appearance, compared wrth those produced s1m11ar1y 45
'wrthout bnghteners _ : e _ _ :

' WHAT WE CLAIM IS:——
L A compound of formula I

50" m whlch n

- Ry and R., mdependently, are hydrogen;.:
wrthdrawmg substltuent or alkyl or: a]kenyl unsubstltuted
chromophonc group, o, : _

phoric electron-
tituted.by a non-




exanple 8./ 1 Appl i cation Exanple F.

15 0:2 m {¢ ormnHIB“‘\ma “lio\ml‘% g of dioctyl phenyl .decagl ycol et her
are added i Lern m of a 0.1% solution of the brightener
(28) of. exanfge 10 in et hylene egcoI rrpgr_ngyl et her i s added, the bat qsu S

o —..-.Ie.lnnl
heatEd tO [C1"I] allu J aul lUII1tr11C1MUIIU =-S=—trtrcrc-tr Thn

terperature is i nfi% 2{%&; ; %%7)2@‘1035“’%@5'# tmwﬂfthal mcld45 <
niHit es at this tsHiakddawHIcH eaap ar.J, $auTc ke ?ﬁﬁ?&}uﬂﬁﬂ" e}‘ ﬁé‘gﬁr ndrabric
thus treated has somonsi der ably whiter and nore |ant appe rance than
the untreated fabric. Asrmlar %%zéen effect |s obtained with

compound (2 of exaiﬁ‘lia?tslp gs rt amlxture o?%z) part§

of pol yet hyl ene ghyeo vr,remea @myla:reeanaa St byvolu 25
ni-t rogen at hnosphewhicin.2 pentsr ba htenibrm)o aramlecsfam &@oly ern:d:e(s]sal ent (s19) ,

(21) or (24)y are 2'3(336% sulg‘g%lgﬁf; {g{i t%ngns "[);E(F:c‘é‘e&‘lb“fﬁr" eﬁeﬁ%&ure gnd

is.stirred into t '

parts of titani umu(djedxdti:e:hamealt cmd ﬂh(ﬁmtlﬂadklihdndi eebg@lithneanﬂdslmha- entire
mass is stirred a g&ﬂ' l%ﬁ'!‘rll‘ the rﬂsgérree}aeese@ obtained \withithe eontpoursh(13) eofed. The
matter is then pre§583 t hrough a spr nneret and the thread 30 producéd-is

firstly coolled in a et of vvater m;anm l€lFed and wound onto spoohs
it he usual rrann phél thwedqmlﬁplemesmave a
i der ably whi t ;?f“ ﬁﬁ?"g’é‘?ﬁo@)ﬁ%fgbut
out the addit dI’ﬁcQ onitHi€ f ic is ad ffiré §Shdreased to 100° and the
y usi ng?% nst efabriois lttfhbrdé fk)n el(a It (szlie rmse d éhd)driediteher Q@6
conpounds of
|ch| on Exanp¢xemble % par E%%b%f‘% lsr T °°m§°ungggg str ng of
arts of polyvinyl 40 chI or| de, 35 parts of a softener,

dlrectyl phthgl ate and,2% b ase ﬁﬁjﬂfﬂf Frg‘a‘l st abi | |z re,e
rixed wh th 0, 05 Paasis kB A, S or;r;bu%r?s bl ag
exanpl es 1, 2 3 @ aﬁedl’l’le)br@mempg ngﬁSﬁd akt CHis thfpératibe ﬁﬂ 1s?dt1r
rol ling mll and Mﬁgyvﬁ‘ hrrmset@nf :SOUSISﬂuf@nnd‘e ar{sef dioxidg Ehynsheet s,
2, 5% ¢ tanizam of GRLE MBI A B\grrsdrrezugrr i J"ﬁg}ﬂ;ge Shggt s
t hus 45 pr ocpredid ﬁ\f&stlsrr‘cobrmfi@‘d fon lagd) €2 n sﬁ' }1
pr. educed simlar ISPOOMBI meahmalmerght eners. VWHAT \E CLAI M IS - 1. A
conpound of for 1 is ed fro 3; materials have a considerably whiter

rrp Qde than those ? ced b rocess, but without tlﬁ-. addltIOKh f the
50 {err] ara$ [er righte gagyﬁ ‘f re ogen, a non-c¢ 8ri
el ectron- w t hdraw iy @uiastlsttadeoftthe oompzduhgd (lm); (19), 2 (um,sa.nbﬂlbt bnthed or
substituted by a GegwOud r"f)ﬁ’ﬁﬁmfrq é‘“@'labt!!b“e“mg effects are obtained.

35

%lcatlon Example H.
100 parts of a polyvinyl chloride mass consisting of 65 parts of polyvinyl _
40 chloride, 35 parts of a softener, e.g. dioctylphthalate and 2%, based on the polymer, 40 -
of a stabilizer, are mixed with 0.05 parts of the brightener obtained in accordance
with examfles 1, 2, 3 or 6, they are processed for 10 minutes at 150—160° on a
roiling mill and ‘stretched into sheets. In order to produce opaque sheets, 2.5%
titanium dioxide are mixed with the mass before processing. The sheets thus
45 -produced have an improved appearance, compared with those produced similarly 45
without brighteners.

WHAT WE CLAIM IS:—
1. A compound of formula I

@.c,,. @M I

50 in which o 50

R, and R,, independently, are hydrogen, a non-chromophoric electron-
withdrawing substituent, or alkyl or alkenyl unsubstituted or substituted by a non-
chromophoric group,




17 1, 536, 480
17 [err] and [err], independently, are hydrogen or al kyl or alkenyl,
unsubstituted or substituted by a non-chramphoric group, [err] and [errl
i ndependently, are hydrogen,.-al kyl, carboxyl or a non- chronnphorrc
esterified carboxyl group, 5 or R2, together with [err],

[err] togeth gnify an al kylene bridge, 5 [err] g - rrj,
i ndependent | Ilm I““ “ l‘l en or a non-chronophoric substitueqt) when
Jerr] |srnthe°3 posi®ti on &nd/or [err] in the 3' position, [er__,'_ ether

with R2, and/or [err] together w L6480 r] signify an al kyl ene bri7dge, 10

vmththe I OVIpS a nd no nore than
one ofs. ePrs]:bsil} %I:i&agdj rdhﬁﬁﬁ)z M@ %Eopblg[l Fill(enr&p m["gsm"{%‘??ff Claim1, of
formula I éﬂg]" éﬂdmr Llf’.’gyemently, are hydrpgeny ]alkahdca[-lmxyl] pr ianadlependent |y, are

hydr ogen; este . ut ed by [err]al koxy
e R Ry kgt S

trlfluororretliwtlueror a rad |ca err err [err] [err] and
[err], ind g}g‘E G?ﬁ? @rth %{Iplragrlllon Bn@sﬁbftrlmubt ed or nono-

20 substit %r '% ?‘%ﬁ; ({}{ an[)g and [8”]

| ndependentahcyR, e'igrﬁfy n, unsu st | tut e err] hi [err] and
[err], i ndepe?}d%ﬁt’ml}ounéloéchymrlo@fefwmutm&ubst i tuted [err] aI kyI cyano 25
CO\IR' R', [err]al kyI [err] [err], _ 25 or [err]

1,3 or butyl ene gth he %Qoaffl [err] and/or [err]
together with a3/p05|t | rr] Rx
si gni fies nethyRyj[err] kyI unsubst itute R, gono- s).ﬂast | tut ed -by 30
[err]al koxy or [err]al ko -[err] al koxy; phenyl , unsubstituted or '
substi t ut ednd¥inup to three substituents sel écted f{ag;up ;[m(;a t hrteglssel eE:t ed]
fromiperr] al kR dahauhlaﬂ mientlyy jpret ydtogen; 1G;_Gatkyfl,emsubstiticed yr mpmb- up one [err
gr oup? an] s té#% @gx;qcx 4a|?k°xrpartmrtwns'ehs}tﬂltﬁtsﬁ +saliepHofyagmit hyl |

8’68’[’? t*’hﬁ‘fi

35 R is hif Y¥lerrlalkyl, unsubstituted or nono- substituted by

. ’ ‘ "'(CH )- ) Rx"SO - s RX"CO"',

- -—CO—NR'R" —CO,R", SO;M or —SO,NR’R” : .
5 20 R,, and R,,, independently, are hydrogen or C,_galkyl, unsubstituted or mono- 20
substituted by C,_,alkoxy or C,_,alkoxycarbonyl, . '
- . Ry and Rm, independently, are hydrogen, unsubstituted C,_salkyl or
—COOR’”
' " Ry, and Ry, mdependently, are hydrogen, unsubstrtuted C.. Galkyl cyano, '
25 —CONR'R”, —S0O,(C,_,)alkyl, —-CO,R"", —SO,M or —SQ,NR'R” 25
or Ry, together with R,;, and/or Ry together with R,q, signify propylene L3or
butylene 1.4,
“or Ry together with a 3-pos1tton Ry, and/or Ry, together with a 3'-posmon Ry,
signify —CH,— or —CH,CH,
30 Rx signifies methyl Q_Galkyl unsubstltuted or mono-substrtuted by 30
C,_qalkoxy or C,_.alkoxy—C,_salkoxy, phenyl, unsubstituted or substituted by up to
three substituents selected from up to three selected from C,_,alkyl and halogen,
up to two from. C,_,alkoxy and up to one —SO,M group; and radical

@~

< 35 naphthyl or mono-sulphonaphthyl, ~ - 35
' - R’ is hydrogen; methyl; C,_alkyl, unsubstltuted or mono-substltuted by
‘hydroxy, C,_,alkoxy, C,_,hydroxyalkoxy, —SO;M or mono- or di-C,_ .alkylammo,
cyclohexyl, unsubstituted or substituted by up to 3 C,_,alkyls; phernyl,
unsubstituted or substituted by up to three substttuents selected from up to ‘three
40 selected from C,_,alkyl and halogen up to two from C,_,alkoxy and up to one 40

—SO;M groups; _ _

or a radical
R" is hydrogen; methyl C,_,alkyl ‘unsubstituted or mono-substrtuted by

45 . hydroxy, C, alkox '}" -or C,_¢hydroxyalkoxy, - 45
R” is M; methyl; C, , kyl unsubstltuted or mono-substltuted by hydroxy, :

t ogether with. [e?rr and/or i!ér"r] t oget her a8t h [err]nloir gni fy propylene



hydr oxy, [err]al koxy, [err]hydroxyal koxy, [err] or nono- or
I -[err]al kyl am no; cycl ohexyl, unsubstituted or substituted by up to 3

[err]alkyls: phenyl, unsubstituted or substituted by up to three
substituents. selected fromup to three 40 sel ected fronr[err]alkyl and

hal ogen, up
radi cal [§
nono- subst!

20 two from[err]al koxy and up to one 40 [err] groups; or a
R' |; [err]al kyl, unsubstituted or-
yed b lmﬂ‘mﬁ“‘ “Imﬂm [err]al koxy or [err]-hydroxyal koxy,
45 R'" is t y erry al"kyls trnsubstltut ed or nono-substituted by
hydr oxy, ' 1536480 1 536 480 o 18

18 [err]al kONT Lcu.]‘*.'r\o)\ = C|| I'K.l.“ TT rux T c’r.on Xyt ——
unsubstituted or s Pﬁ?ﬂi 'f’J é’sfhék QSP ﬁ‘ﬁ%ﬁgﬁmt,_; ‘§E| t Utedd
or substituted by ur@eetsfabstu e sawaai %mlent&th sﬂSJt Oy ddd Halogeg

sel ected from [ err hmidtplo fmndChadll@gxeand umtOt@et—vﬁﬂsM eumlr@,err] aI koxy and up to

one-[err] grcﬁup 5 = aTadical © 5 radi cal

5 [err] mis 1 or 2, n and p, dependently, ‘are 1 or 2, .MIS hydr ogen or a
non- chr onmophori c cation, and (CH pTi e R, 'EFHjﬂi,D ‘i ndependently,
are unsubstituted or substltu by upto: 10 three bstituents sel ected
fromup to two from[err al and up to’ two from haI ogen 3 A conpound of
Caim2, of formula I ‘lalf deéé.ldently, hid MEHLh -

15 [err] and [err] |r11derp loy a nati<€hr abpﬂoablcampl and-CN CO\IR‘ R" COOR’" '

' RX - : d tings A} B nrdl endeatly; g tut Hiu
l[Jﬁ;L]t)S?rtut ed [er?{: r[lé?(‘f’s‘ "lfgtsﬂel %Iﬁ%?ﬁﬁd‘l’oﬁ’ o W%‘-’%?F%Qﬁ%gmf“? [err]

in which [err] and éﬂeomﬂw@psﬂ‘Q&miwf&hﬂmmy CN, -COOR'' or- [err], and
[err] and [err], independently, “signify hydrogen or [err]al kyI 5. A

corrpound_of'._CIa-i-m4 of Eﬂrrrula[err [err] \/\/ner /24 .
SR c = c cH = CH = c{_ Ry

15 in which 15
R,, and Ru, 1ndependent1y, are C,_‘alkenyl ——CN —CONR'R" —COOR’" '
Rx—S0O,— or Rx—CO—, and
Ry, Ry, Rys and Ry, independently, are hydrogen or unsubstltuted Cl _4alkyl
4. A compound of Claim 3, of formula ™, . _

0 Ryt ?“_f‘ C-.'CH= cu-@-c = CH = Ry, 2

in whlch ' - _ '
R;, and R,,, independently, s1gmfy —CN, —COOR" or —SO,—-Rx, and
" R,; and Ry, independently, signify hydrogen or C,_,alkyl

5 A compound -of Claim 4, of formula I"

a5 R -cn-c-.-nscn-.-c-cn-n“ -I,v 2

wherem .
" Ry and R,,, independently, signify —CN ~—COORY-or —SO,Rx*v where R
is methyl or C,-calkyl, unsubstituted or mono-substrtuted by hydrox , Cisalkoxy,
C,_salkoxy-C, salkoxy or’ Cz_shydroxyalkoxy Rx" is. unsubstltute C,_salkyl or T
30 phenyl, unsubstituted or; mono-substltuted by halogen (preferably chlorme), - 30
C,_;alkyl or C,_,-alkoxy, and. L s .
. R,-and Ry, mdependently, are hydrogen or methyl .
6. A compound of Claim 2, wherein R} and R,,, 1ndependently, srgmfy
C,_salkenyl, CN, —CONR'R", —COOR" —S0, NR’R" Rx—SO,—— or .
35 Rx—CO—. 35
7. A compound of Clanm 6, wherem R11 and Ry, mdependently, signify CN,
CONR'R", ROOR", SO,NR’R" Rx—8§0,— or. Rx—CO—.
- 8 A compound ‘of Claim 7, wherem Ry and Ris 1ndependently, s1gmfy —CN
—COOR" and Rx—S0,—. :
40 .9 A compound of any one of Claims 2, 6 7 and 8, wherem R12 and R,,, 40
mdependently, signify unsubstituted C,_alkyl or hydrogen S
10. A compound of Claim 9, wherein Rlz and R;s both s1gmfy hydrogen



[err] and [err] independently, signify -CN, [err] or [err] where [err] is
met hyl or [err]al kyl, unsubstituted or nono-substituted by hydroxy,
[err]al koxy, [err]al koxy [err]al kox-)L-or—[_er-L-]-h-yd-Lexy-a-Hée*y——E-er-H—r—s-—
unsubstituted [err]al kyl .or 30 pheny1-—uﬁ5ﬂbs{+¢—u¢~ed_or_
nono- substituted by hal ogen (preferably c rine

[err]-al koxy, and [err] and [err], |ndepe ﬂl’lmllu jﬂL hyl .
6. A conpound of Caim.2, vvherelnR “and | Iy, *'.fy
[err]al kenyl, CN, -CONR R, -COOR"", [err] or 35 '

35 7.19A corrpound of Claim 6 wherlddt8Perr] and [err] i ndeDendeniS\ y, signify

N, ompotd' dflan mi(m&r&gms #ma R 6 PR R, aﬂm m 7 wherei n
[errg-and i[n@épféindenﬂﬂd@mm by or SIS err
9. A conp 522t06and76?r1él.\’6wr°m@rlem lerr] and [err]

40 i rgleperge &y @%?ﬁrﬁﬁ?ub&hé%%r%r‘gﬁsurgﬁfﬁ& ke T A

conpound of,} fern err
1,536,480 .13 Acompound of Claim 12, wherein Rx is unsubst&ltdsﬂ.cl_ﬁlkylmlrphnmld of any one of

Cl ai ms- 2 avulg uged1qy plstityt logipg o wethyl. ngently, signify °
hydrﬂﬂen or [E&iﬁcorﬁ%ﬁrr(zgﬁ.¢ ?alm;gﬁgii‘?t 2,308 E rig@ n% E?@agﬁgb%‘l angp 6 to 11,
wher ei n Rxi4, $nsofai epe hant fhalelsy, whetemsub&thyam‘ged nﬁ[hyf’rﬂrnoz_alkblst ituted by
[err]al kostbbstl ybstitgted by l 5 phenyl, unsubstituted or
nono- subst |t s a‘m lérg 331 3}" '°l§Q§LIeJ(; Q,t@g 0t r napht hyl . - 13.
A conspoundmpﬁns .aasré) r@dmoR)ff(ElSmiJﬁSdihs Wherkie /" sehyd ous phenyl ,
unsubst i t umetdiylor Gmﬂbylwumttrtmtm edm -&uhﬂtmmdﬁb' bydrexet hyl . 14 A conpound of
ai m 13, whelSofrpoain: aq%r rw%g&lﬁ*‘r%ﬂ Sl e gyt 15 A
conmpound Of; @“Mlk?l”%o tﬁ ’33; CQ 4alk k&?)c Qaﬂﬁbxlll Caims 9 to 10
14, Rhsof ac,. asd BRkotie ereon ere| n ro en met hyl 2@r :
[err] al kyl , t%? t“md n‘ﬁh%ﬂb " ig H'Esé %g 16. A conpound of
d ai m 15, vvh rﬁogp nwicfein Ry i as il' =4 one of dains 2, 3,

6 or_7, or of zsany_mﬁ nd f @i%d fﬁr@o]:SofClalmslﬂ; 13] msmfaranaazdependent
t her 8dn, " oinsafdr as:ldawm%t powharie Re) and Ry 4rs bh?}h]dry W 15 met hyP3o
[err]al ky_I_@&@s %{w F%r?owgﬁfﬁ’é‘thlﬁl‘ed{‘ deprades QX/’ s1g11g’y A corrpound of

Ol ai m 17, Whegseian compouh® o YXI&BISHr 239 wheeif ORD RURAGHHAT ord0yafkpe of Claims 2 to
4 angg(G t ourbBystitubedrop imonBRsubstiwtedby ﬂlydroxyr C[_aiko]qal(kydl oxprGhcalispst i t ut ed by

lko
. hydr hya ! ki ﬁg%ﬂﬁzbmﬁe& r(!lalmkzgxthrng; rR1 E}s 5:%5%txtuted28_4alkyl
: [err] ydr oxXyajz ompound of any one of Claims 5 or 24 to 26, wherein Rx" is
unsubstituted C,_alkyl or phenyl, unsubstltuted or mono-substltuted by halogen
3 C,_;alkyl or C,_;alkoxy.
S 28. A compound of Claim 27, wherein Rx" is unsubstituted C,_,alkyl or 35
phenyl, unsubstituted or mono-substituted by chlorine, methyl or methoxy.
29. A compound of any one of Claims 5 and 24 to 28, wherein R,; and R, are
both hydrogen.
30. A compound of any preceding claim which is symmetncal
40 31. A compound of formula : 40

={ @- cn-cn--coocza5 ]2 |

32 A compound of formula

={cn-.— H=cn-coocn 3 ]

12

. 33.A compound of formula o S .
45 -=[cﬂ'.- CH:CH"SO -cas] ST 5

34 A compound of formula



20. A conpound of Caim 19, wherein R'" is unsubstituted [err]al kyl. 21. A
compound of Claim 20, wherein R'"" is unsubstituted [err]al kyl. 22. A
conmpound of Caim 21,- - - ~ A conpound of Claim4 and
of any one-of C ar ms_12 13 1921 and 22 25 .insofar as dependent
t hereon, wher®in [err] and [err] are both hydr ogen. - 25 *

. \of. O ﬁl mErr] and [err] independently, signify
[err] qgr 1 i 25. mwmumlﬂ imb5 or 24, wherein [err] is rrethyl or
[err]alkyl,; ubst i t'ut éd br rmno substrtut ed by hydroxy, [err]al koxy, '

[err] aI[koxy -e?Or] al koxy 30 = - . [ err] hyde4soyal koxy. = . 20
30 26. |A conpound or Crarm 25, ~Wnere| A 1err] 15 UnsupsTiT

27. A corrpound of .any one of or to 26 erein _
sﬁﬁs?’?‘fﬁﬁzenéﬁ ubst.i tut ed by

unsubstituted [err]al kyl or=pier

hal ogen, [err]alkyl or:[err]al Y. 28. A conpopigd of O ai m 27,

wherein [err] is unsubstituted [err]alkyl or 35 phenyl,. -unsubstituted or
nono- substituted by cl3b.ox icovpoureiohstrmate met hoxy. -29.: A corrpound of any .one
of lains 5 and 24 to 28, wherein [err] and-[err] are_both. hydrogen 30. A

conpound of any preceding cl ai m whifch - yrrrretrr cal . 140 - 31 A

conpound of formula - .. cH . CHECH~C=N | . - .. 40 [err]
32. A.conpound of fornul a [err] 33 A- ound of for ‘a [err] 34, A
compound of fornula .20 S 1,536, 480

20 [err] 35. ‘A conpousg APf:onfnﬁ%'ixﬁWL anE]ofax@foregrﬁmhﬂﬂsC’f any one of the-
foregoi ng Exadpl es. - 537. Aprocess fo&T:e dmmﬁesscd‘nmbuﬁdm‘fcﬁmriumatMn Cfaim, © 5
conpound of fornul &omprisingat ed i n m .cC rrprr sr ng a) reacting a conpound
of formula Il, [erra]“]ﬂﬁ&ge“')?"]pg 3 8

-ZnBr, -ZnCi I\_/gBr -ma
or a radical [err] , R -

B |

where X is, hydrogen, —COOM —-ZnBr, —-ZnCl -—MgBr, —_—MgCl ora radrcal o

B . /oAryl o /o;rlkyl | o
o opi=0 .. =P==0 - 10

Noamyl _\-0-;."1"‘31-?""

Sty ® o

. 0 alkyl o 1

-P = . . | ~p===( IR
'\A_lkyl | \--Aryl
@ @

or [——-P(Aryl);l An® (e) - c . . _
with a compound of forgnulé. n, _ B |
rlz' \R A | |

.15 or a functional derivative thereof - ' SR 15
: b) obtaining a symmetnca! compound of formula I by: reactmg a compound of o

formula IV, . |
A ic‘*z"z v

fciep [err]arKyr w«_j_ﬂ'-
[err]- ek



wi th a conpound of fornmula II1l, [err] 15 or a functional derivative
thereof, b) obtaining a symmetrical conpound of forrmula I by reacting a

conmpound of formula IV, [erH] 21
1, 536, 480 21 with a conpound of f or mila V,
_[err] where X2 and Jerr] ar ‘& hal ogen 5 in the presence of a/ - °*

condensat i o 5 c) obtAi
symret ri cal mmlcml IIIH ly”uyy la | and in which the stilbene pheny

groups are un*substttute reduci ng a conmpound of formula VI [€rT]:
whereipr 10 [err] and [ern)s3éusoe the same significances ap [err]

and R3OTher, 1N T — 10 and. any. car boxy_ or.sul pho group is in
al kal et a‘”’t}églcg'%gu ﬁq%go(r%glg&mhere required, ‘esterifying -any acid groups as

[err] and [err] and converting amg, carboxy or sul pho group in alkali-netal

salt forminto the.-free acid or er salt gorm 15 .d) obtaining a
conpound of forrmula I in. L? Qe&'ﬁo@- forma bridge with [err] or
15 [err] and [err] does no@ fo2 { dge™gth [err] or [err] by reacting a
conpound of fornula VII- [err] with a @orrpouna of- formula VIIl [err] and
vmthaconpﬂwwl of formula I X [err] one of X3 and [err] and one of X4 and
[err] ilgnlfyIX‘: ndYGar bn, roup or a functi onal derlvatlve thereof t he
ot her '9“'?)’ gf%%?‘?% ;E) ' ZnBr -Znd , 5- MyBr,
-Myd or a g ng arel ith d duc u:(kl gm% CB?OV' so that at
| east one of the. substltuents bound to ra I cal f) or (g) is an

el ectron- wthdraV\ng substi t uent V\/nenc{err] or ZZ S ot her than a radical

39(e) . _R/\,C -Citig‘cc’:c<1 ‘_II

{ R
B S ~ R "R,
2 Ry -3
g wherem
10 R, and R,’ have the same stgmficances as R1 and R,, other than ester groups,' 10
and any carboxy or sulpho group is in alkali-metal salt form,
and, where required, esterifying any acid groups as R,’ and R, and converting an
. carboxy or sulpho group in alkah-metal salt form into the free acid or other sait

r 15 _ g(;r(;nl;tmnlng a compound of formulaIin whlch R, does not form a bridge with R, or 15
‘l}i,land R, doesnot forma bndge with R, or R, by reactmg acompound of formula
L .
Gara
. 113 - . . RG
with a compound of formula VIII
. R, .
20 \Y, ' VIII 20 .
. Rz/ )
and with a compound of formula IX
. ' R,
Y./ : IX
c .

one of X, and Y, and one of X, and Y, signifying a carbonyl group or a functional
derivative thereof, the other signifying

25 XHZ,, - Z,CHZ or _>C=P(Aryl), 25
® (h)
where
Z, and Z, signify —ZnBr, —ZnCl], —MgBr, -—MgCl ora radlcal (a), (), (o),
(d), or (e), above, with proviso that at Ieast one of the substituents bound to radical :
30 %f)) or(g)is an electron-w1thdrawmg substituent when Z, or Z, is other than a radical 30
e), . _



22 1, 536, 480

22 e) obtaining a symretrical compound of formula I, which is free from
car boxy _ : OLPS d of formula X,
[err] 3: wherern 5 the radjcal s [err] ‘and [err] are- as defined

above but daq
38. A pr

not signify nor 5 contain carboxylic acid aryl ester groups.

acc substantially as herei nbefore '
descri be i/t h ri“ﬂl“ﬂ““‘lﬂ!ﬁlﬂ“ﬂne of the forego6ing Exanples. 39. A
conpound o&=Tornul & | ¢ stat®d Sn*Caim1, whenever pr oduced by a to .
process acca®2ding to O aim37 or 38, 1336480 22

10 40.. A process d) @htamhikaGhinytribdl cemp&unt Blfoaﬂuratnmhqalréeyfrm hﬁb&ﬁmb' R
substrate conpr i sicidgary (®stety gnagpst bicheting a asmparund lo t&mﬂgmgent ~a conpound, gf

Caim1, having at |east one sul pho group. 41. A process for optically '

bri ghtenl ng a sem - orgfully synth®ic high nolecul §n 15 R Veight
organi ¢ substrate corrprJrs\ ng appl pound g @aim1l free
15 from sul pho groups. J %\A entx;, 98 The
Centre, Feltham M ddl s{x T\/\z|3 / Agents foo the Appr4 ca “Printed for
Her Mpjesty's St ationerd O‘frme3 by the Courier Press, Leam ngton Spa 1978.
Publ i shed by the Patent O fice,™ 25 Sout hanpt on. Bui I d| ngs London V\CZA 1AY,

from whi ch %Opl egﬂ %ﬁe b all{.l,eﬁ and R-, are as deﬁned above but do not srgmfy nor S s

( contdin carboxyhc acid aryl ester groups.
; 38. A process according to Claim 37, substantrally as herembefore descnbed
" with reference to any one of the foregomg Examples. :
39. A compound of formula I, stated m Clalm I, whenever produced by a _
10 process according to,Claim 37 or 38, . 10
40. A process for optically bnghtemng an amomcally bnghtenable substrate .
comprising applying thereto, as brightening agent, a compound of Claim 1, havmg '
at least one sulpho group.
41. A process for optically brlghtemng a semi- or fully synthetlc high molecular _
15 weight organic substrate comprising applymg thereto a compound of Clalm 1 free 15
: from ‘sulpho groups ' _ , :

. B A YORKE&CO .
Chartered ‘Patent Agents
98 The Centre,
" . - Feltham, -
Mlddlesex TWi3 4EP
Agents for the Apphcants

o /Péted for Her Majesty’s Stationery Office by the Courler Press, Leamlngton Spa, 1878,
Published by the Patent Office, 25 Southampton Bmldfngs. London, wczA 1AY, from
. whxch copies may be obtain :
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