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(See Organi ' '
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tered under the Laws of Great Britain, of
Kodak House, Kingsway, London, W.C.2.-do
hereby declare the invention (which was com-
municated from Eastman Kodak Company

. of 343, State Street, Rochester 4, New York,

United States of America), for which we pray
that a patent may be granted to us, and the
method by which it is to be performed, to be

_ particularly described in and by the follow-

ing statement: —
This invention relates to novel chemical
compounds and their methods of manufac-

" ture. . _
According to the present invention’ there’

is provided a compound having the formula:

4 g :
0 Y Y
R R

in which R’ represents one or more substitu-
ents which may be present on the benzene
rings and which may be halogen atoms,
alkyl, aryl, alkaryl, arylalkyl, alkoxy, aryloxy,
acyl, acyloxy, hydroxyl amino substituted

. amino quaternized ammonium sulpho, substi-

tuted sulphonyl, sulphamyl, substituted sul-

phamyl, cyano, thiocyano, thiol, carbamyl,

substituted carbamyl, carbamylcxy or nitro
groups and Y and Y’ each rcpresent a hydro-
gen atom, alkyl, aryl or cyano group.

[Price 4s. 6d.]

 Price Bs. B4,

t ‘that an equi -

. I phonyl nol" was
25 A sol ution dbisherzoserelyd Slﬂ,!ﬁeneﬁ a&ﬁgﬁ‘éﬁz‘ﬁfé@
< stage of the syn-
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The compounds of the invention thus com-
prise the novel class of stilbene. derivatives
having benzoxazolyl substituents in the 44’
positions of the stilbene radicals. Many of the

3A13C10H, -
5E1, B4D, B4H); .G2

9

30

compounds of this class have unexpectedly ’

superior fluorcscent properties when used as
optical whitcning or brightening agents and,
in addition, have certain other propertics;
such as, heat stability, light stability, stability
toward bleaches, stability in textile process-
ing treatments, which make them especially
useful as whitening or brightening agents for
textile. materials, particularly for synthetic
linear polyester textile fibres as is hereinafter
described. : '

35

Typical monovalent substituents Y and Y’

which arc suitable include a hydrogen atom
and alkyl, aryl and cyano radicals. When Y
or Y’/ is alkyl it is preferably alkyl of 1 to
‘18 carbon atoms such as methyl, ethyl, n-

" butyl, i-butyl, 2-ethylhexyl, n-pentyl, n-hexyl,

n-decyl, dodecyl or cetyl, for example: When
Y or 'Y is aryl it is preferably mononuclear.
aryl such as phenyl, methylphenyl, methoxy-
phenyl, ethylphenyl, chlorophenyl and bromo-
phenyl for example.

Typical monovalent substituents R’ which
arc suitable include @ hydrogen atom, 2 halo-
gen atom and alkyl, aryl, substituted aryl,
hydroxy, alkoxy, aryloxy, acyl, acyloxy,
amino, substituted amino, quaternized ammo-
nium, sulpho, substituted sulphonyl, sul-
phamyl, substituted sulphamyl, cyana, thio-

- cyano, thiol, carbamyl, substituted carbamyl,

SEL [ARATA SLI2 ATTACH
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pared ®5 GBRe | N iEX preferablyS. mm cau:le-as in S = d in oyl
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r ocedur ectijipbenyls v 1en phen S onyl b e il
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The COITp ﬁ@o%y%xll P;]{;}a 5@2? wev tuted salphamyl groups rcp ntcd by v
cVsidh Qs inf | gl raad dialkylsulpham§iihsueh mgi}‘gh?—g
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15 .90 al oxy fr }s aaet y @Em:zbﬂmmlphamyl such as -phcny Yyl st | bengy carb
2.4, 420 - athhs aﬁd -préfarra si immohm abh?hzg;tml NN - ry}; Y;ﬁ B 32 o
4 4I 7 bl Sél@, su@'la Ys _ leth ]it‘ }-ﬂh ' , ) 3\1
bi 5(6 - pi butoxy, r;h C}Xn% aENELN - d1buty1phenyl— 4. 4,4 -pe
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I net hyln'a,ﬂ ROY ] Qm%ﬁétﬁi loxy @‘oupsyll\) Stalkblbeﬁe— arylsulphamyl such as N -. 2
50 9525 represented byl R4 Formythj ag(tﬂ, ,hﬁ m N - fhyl |5f ¢ | b 25 stfm
7. 4,4 - bq;yrgl dsobutyr] &e&z me&%beg A dnd -y stilbene Oh'
[er r] © - for exa ple are iljust o ng buty gh BHlFhamyl. tba
represented by CEto zoxy, N  Ilustrative of thd @ubROMEd o¢arbam21 - (fe
yl (stilbe CI-LCOO— CH CH&:H @O@—— -2nldj gfaBps- repdatensed) b AY o3F Aliylcarbamyl oit
-yl ) stizp b€He,CHgCH3CHZCH COO—j_,o forg egample,|yjaad gialkyl T?fﬁ, g{gﬂﬁx eérr the agy 70 30 m
-yl) sti | besagllustrggiye of the acyl s TepIg .cals e T to 4 - an
y Q{U lkyl n %0 lathin '%t LN metyidarbamgl, N - th
-net hy! suﬁfﬂﬁéﬁ% Mlogfa Yoyt ’ )
e%tkkll &IpE are the same or dif- ethylcarbamyl N propylcarbamyl, N - iso- : y
ferent, arylamino, aralkylamino, cycloalkyl- - propylcarbamyl, N - butylcarbamyl, N,N' - .
'35 amino, monohydroxyalkylamino, dihydroxy- dimethylcarbamyl, N,N - d1ethy1carbamyl 75 ! 35 e
alkylamino, alkoxyalkylamino and other ali- N,N - dibutylcarbamyl and N - ethyl - N - i -«
phatic amino groups, for example are illustra- methylcarbamyl; aryl and diarylcarbamyl P
~ tive of the substituted amino groups repre- such as N - phenylcarbamyl N,N - diphenyl- ! h‘
sented by R’. Normally the alkyl, hydroxy _carbamyl, N,N - d1(ethylpheny1) carbamyl _ h
.40 alkyl or alkoxyalkyl groups present in such and NN dx(methoxy)carbamyl 80
./Q _ Q acyl 40 -
R’ ‘can also be 3 —OC—N ;—NHSO0,Q; —N ;3 —N H
N\ - N \ J
S Q acyl acyl ‘
~ acyl Q ) )
S / . ‘
—N ; —C—0Q or 38 —NHTl)—N group for example wherein 45
SO.Q o] Q
Q and Q, each are a hydrogen atom, an alkyl such as the ureido groups, —-SO,Q groups 95
group (preferably having 1 to 4 carbon 50
85 atoms), a substituted alkyl group (preferably
having no more than 4 carbon atoms); an and —NH—C—N groups, wherein Q
aryl group (such as phenyl, _methylphenyl, -
ethylphenyl, methoxyphenyl, ethoxyphenyl, Q ;
chlorophényl or bromophenyl, for example) 55
90 and a cycloalkyl group (such as cyclobutyl, and Q, have the meaning previously assigned e
cyclopentyl or cyclohexyl). to them.
The term acyl, unless otherwise indicated, R’ can also be a fluorinated alkyl group
is used broadly and includes, in addition to having 1 to 18 carbon "atoms. Difluoroalkyl 100
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bl S:(:: 5 - di gRtwSRE RGERARAKAGOD aronps2 mormylly transjuednt pr tradp@dnhygnsteiid bene
which R’ can be, matcrials, and particularly of polymeric o
R R’ can also be an unsaturated acylic hydro- matcrials such as regenerated cellulose, rayon,
0. 20 carbon radical such as allyl, 1 butenyl, 2- ccllulose esters, pclyesters, polyamides, poly- 80
o . butenyl, 3-butenyl, 1l-pentenyl, 2-pentenyl, olefins, polyacrylics and modacrylics and poly-
. 3-pentenyl, isobutenyl and l-isopentenyl for urethanes, have an inherent yellowish colour
S example. _ which becomes. more pronounced as the
Normally no more than 1 of the R’ sub- material ages. The yellowish colour is appar- =
5 25 stituents present in each of the phenyl nuclei ent in uncoloured or undyed articles made of 85
- " of the bivalent 4,4’-stilbene radical is other these materials. In the case of dyed or
y than a hydrogen atom, The simpler 4,4’-bis- coloured articles made from these materials,
(benzoxazol - 2 - yl)stilbene compounds are the inherent yellow colour causes a diminished
often preferred because they are cheaper, brightness which becomes more pronounced
) 30 more easily preparcd and, in some instances, as the matcrial ages. 90
» arc better fluorcscent brightening agents than Compositions cmbodying the compounds of
the more complex 4,4’ - bis(benzoxazol - 2 - formula I above are uncxpectedly supcricr 1o
yDstilbene compounds. " the prior art compositions containing a fluor-
. The novel fluorcscent compounds of the in-  escent brightening agent. -Such compositions
P . 35 vention can be prepared by the method which arc described and claimed in application No. 95
' comprises heating under a vacuum to a tem-  9791/64 (Serial No. 1072917). Many prior .
~ perature of 200°C to 300°C a 44" - bis(2 - art compositions containing a fluorcscent
{ hydroxyphenylcarbamoyl)stilbenc ~ compound  brightening agent often exhibit undesirable
having the formula colours because of the intrinsic colour of the
brightcning agent or because of fluorescence 100
R 'd RS P at undesirable wave-lengths. Other prior art
' H O 9 ho compositions containing a fluorcscent bright-
40 Ej ¢ L= Y- ening agent arc unstable to one or more of
. NH/ \ N the following: hcat, light, washing, dry clean- .
i . ing, bleaches, textile processing, and dis- 105
A preferred embodiment of the invention .colour with usc. However, the novel composi-
comprises preparing a fluorescent compound tions of the invention exhibit a remarkable
by heating a 4,4’ - bis(2 - hydroxyphenyl- combination of properties in that they possess
carbamoyl)stilbene compound to a tempera- = a superior brightness and/or whiteness of
45 ture of 300°C to 350°C under a pressure less . highly desirable hue which is unexpectedly 110 -
than 20”’ Hg. The 4,4’ - bis(2 - hydroxy- stable to light, heat, sublimation, crecking and
phenylcarbamoyl)stilbene compounds that are the processing and cleaning procedures re-
_ useful in the practice of the invention can be ferred to hereinbefore. o
; prepared by reacting a 4,4’ - stilbene di- The novel compounds of the invention are
50 carboxylic acid chloride with an o-aminc- also useful in photographic colour print 115
' phenol in the presence of a solvent such as matcrials comprising a white reflecting sup-
dioxan. The 4,4’ - stilbenc dicarboxylic acid port carrying three silver halide emulsion
chloride compounds that are useful in the layers, each sensitized to the red, grcen or
practice of the invention can be prepared by blue ranges of the spectrum, wherein the top
55 reacting a 4,4 - stilbene dicarboxylic acid silver halide emulsion layer contains a dis- 120
with thionyl chloride and phosphorus penta- persion of an organic solvent in which is dis- .
_chloride according to the method of Hager solved or dispersed one or more of the novel
et al, §.4.C.S., 68, 2167 (1946). compounds of the invention. Fer example, the
The desired 4,4’ - stilbene dicarboxylic top silver halide emulsion layer may contain
1 60 acid can be prepared by a number of methods. an oily dispersed phase having dissolved there- 125
t
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6. 4, 440 milmicens andaph Rafighaosszol. - g1 shstiibene (0.5 cerean)
16 violet when viewed gib daylight oxybltraw?: . 365—8° .An 1. found: C%(?? 4%60 lg(%ne . -
; . light. The preferred fluorescent 4,4’ - bis- N 665%, C, ) Hi;N,Oy requires € 81. 2 . b 40

(benzoxazol - 2 - yl)stilbene compounds of 4.35, N 6.77%.
the invention impart little or no visible colour

: o 45 to a polyester substrate when present therein EXAMPLE 2
ED in an amount effective for whitening or 4,4’ - Di - (benzoxazol - 2 - yl) - 2 - o
A brightening purposes and, accordingly, are methylstilbene 110 -]

free of substituents which would cause the 2 - Methyl - 4,4’ - stilbenedicarboxylic
fluorescent compound to impart a visible acid chloride was prepared from the corres-

3 50 colour to the substrate when used in such an ponding acid according to the method of
amount. JLA.CS,, 68, 2167, (1946). The acid was - '
Further, the preferred fludrescent 44’ obtained by hydrolysis of the dinirrile 115 Lo 50

bls(bcnzoxazol - 2 - yl)stilbene compounds of [J.A.CS. 68, 2167 (1946)] which in twrn P
the invention have satisfactory stability. Thus, was prepared according to the procedure of -'

55 when incorporated in a polyester substrate in  J.C.S., (1947), 690 (41 CA. 6229a). '
an amount effective for whitening or bright- 2 - Methyl - 4,4’ - stilbene dicarboxylic :
ening purposes, the novel fluorescent com- acid chloride (3.2 g.) (0.01 mole) was dis- 120 5
pounds of the invention produce a composi- solved in hot dioxan (100 ml.) and o-amino-
tion of exceptional whiteness or brightness phenol (2.2 g.) (0.02 mole) in_ dioxan (10

60 that is highly resistant to discolouration or loss ml) added. An immediate precipitate came :
of whiteness or brightness upon exposure to down. The mixture was refluxed 2 hours to Cod
light, air, washing and bleaching agents such complete the reaction, cooled and the preci- 125 : 6
as sodium hypochlorite and calcium hypo- pitate collected. There was obtained 3.7 g. '
chlorite, of light brown solid product. _

. 65 The terms bnghtness and whiteness are  The above 3.7 g. (0.008 mole) of 44’ -




was prey op@sl?m i
and 8(|) ndei'(l ng acoordm (bge meg(gé &gl 06%8‘?
STe-. ' 15 2167 (1946) The acid was obtained by the.
{ of i . partial hydrolysis of 4,4’ - a - tricyanostil-
odi- S bene with sulphuric acid in acetic acid at
-om 140° (J.C.S., 1948, 1024). The latter was
fin 85 obtained by condensing p-cyanobenzaldehyde
.7g . 20 with)p—cyanob‘enzyl cyanide (J.C.S., 1948,
) 1024).
y l?: _ a~Cyanostilbene dicarboxylic acid chloride
1) ' (3.3 g.) was dissolved in hot dioxen (100
0= 90 . _ :ml) and o-aminophenol (2.2 g) (0.02 mole)
s 25 in dioxan (10 ml) added. The addition caused
v an intermediate precipitate to form. The
g.'d mixture was then refluxed 2 hours to com-
‘nd _ plete the reaction, cooled and the final pre-
o5~ 95 ‘cipitate was collected. It consisted of 3.32 g
by 30 (70%) of a pale brown solid.
- The absve 332 g. of 44" - di - (2 ~
g'd . hydroxyphenylcarbamoyl) - o - cyanostilbene
0°- was heated under vacuum in an oil bath at
as 100 : : 320~—340° unti] the reaction subsided. The
od 35 product was cooled wunder vacuum and
- : Soxhlet extracted with benzene. The benzene
-Z: S solution deposited 1.84 g. (60%) of 44’
h) Co di(benzoxazol - 2 - y1) - a - cyanostﬂbene as
0, 105 yellow flakes. .
H ' ; 40 ExAMPLE 4
. 4,4’ - Di(benzoxazol) - 2,2 -
dimethylstilbene
2,2’ - Dimethyl - 4,4 - stilbenedicarboxy-
ilo lic ac1d chieride was prepared by reacting
Lo ‘45 the corresponding acid with thionyl chloride
£ ~ and phosphorus pentachleride. The acid was
:E obtained by hydrolysis of the dinitrile with
s 10% KOH in propylene glycol [J.A.C.S,
e 115 68, 2167, (1946)]. The dnitrile resulted
. 50 from the reaction of cuprous cyanide with
'f- ; - a - carboxy - 4,4’ -~ dibrcmo - 2,2’ - di-
i ... methyistilbene. The latter was obtained by .
- cendensing potassium 4 - bromo - 2 - methyl-
1 phenyl acetate with 4 - bromo - 2 - methyl-
- 120 55 benzaldehyde and acetic anhydride in the
) ; presence of pyridine [J.C.S., (1947), 690]."
: 2,2’ - Dimethyl - 4,4/ - sulbenedxcarbo'xy-
, lic acid chloride (3.3 g.) (0.01 mole) was
125 ! dissolved in hot dioxan (100 ml) and o-
o 60 aminophenol (2.2 g.) (0.02 mole) in dioxan

55 67. 4,4' - bis(5 - acetam dobenzoxazol - 2 - yl) - 2 - cyanostil bene
68. 4,4' - bis(5 - cyanobenzoxazol - 2 yl) - 2 - cyanostil bene

69. 4,4"- ' = o 2 VIt ferr] - cyanostil bene

70. 4,4 - bis(6 - phenoxybenoxazol - 2 yl)‘~-[err] - cyanosti |l bene

71. 4,4 «- bis(6 - [p - nethoxyphenoxy]-benzoxazol - 2 - yl) - [err] -
cyanéstllbene - 60 72. 4,4" - bis(6 -
carbonethoxybenzoxazol - 2-yl) - [err] - c anostllbene

44 - bis(6 - nethoxybenzoxazol - [err] - cvanostilbene 3
Ilmfh723.914 - i - Et hp Thire vas obthided 3.1 €7 ']
> @yano ¥ rg};&?ﬁlbenley rg;cy{l;:aﬁfrarbamo&)fme in rrcc(:éx‘t%% of g 215 ﬁ]éeaves of product. @
Fh' - i s( 6 - ity 1632008407 Olntit the-reaction- Ty B]1 ¢ - 2"

zenss Nk@r O- subsided. The gqumcbemg cooled @pder nhg}ylcgrh@x @geg

11@\' here Aot eﬁ W%gcic s t10
az

P’rret hyl sul phangl 1he
girtret hyl sul pharsmbengrasupndma\ﬂalmg t

he

e’é‘ﬁgﬁ‘*('w“%%&r*“ﬁ@p?’aé_

e for mJI a let eRrracrd euirhbens

duék

m in an 01 E;“
:g %?zctxon subside
waY keooled fujt rQﬁcuﬁmyaﬁK)S@hDUm
ed. B beﬂwanerﬁeld in

claim 1 hav- 40 -Sq err Simlarly,to y‘e’dF‘igg’tl ‘E"ﬁ’ f 4,41 'rfg
pror mul a: ok tlz‘ne AN di metd éar b hyis mﬁ iRy ng
e formul a [er?% cyan%sﬂﬁbharryl and carbanyl as meﬁndmhefrel n, are-

synonymous with @GYapWalhmyldmrbdxydlarabdl reblptide

(10 ml) ‘added. After an intermediate pre-
cipitate formed, the mixture was refluxed 2
hours to complete the reaction, cooled and the

44'

; s%lben_ €
r O@ gqgtﬂ?)egczadlicar oxylic acid chloride

(3.0 g.) prepared as in Example 3 was dis-
solved in hot dioxan (100 ml) and 2 -

amino - 5 - methoxyphenol (2.78 g.) (Ber.

"46, 3382) in dioxan (10 ml) was added.
Afer an intermediate precipitate came down
the mixture was refluxed 2 hours to complete
the reaction, cocled and the precipitate col-
lected. There was obtained (3.7 g.) 75% of
product.

The above 3. 7 g. of 4,4’ - di(2 - hydroxy -
4 - methoxyphenylcarbamoyl) - stilbene was
heated under vacuum in an oil bath at 320—
340° until the reaction subsided. The product
was cooled under vacuum and Soxhlet ex-
tracted with benzene, From the benzene solu-
tion there crystallized 2.28 g. of yellow flakes

of 44’ - di(6 - methoxybenzoxazol - 2 -
yl) - stilbene. :
EXAMPLE 6
4,4’ - Di(benzoxazol - 2 - yl) - 2-
nitrostilbene -

2 - Nitro - 4,4° ~ stilbenedicarbonyl chlor—
ide was prepared from the corresponding acid
and dinitrile according to the method of
J.A.CS., 68, 2167 (1946). The dinitrile was
obtained by condensing 4 ~ methyl - 3 -
nitrobenzonitrile with 4 - cyanobenzaldehyde
according to U.S. patent 2,510,047, C.A.
44: p 9482b.

2 - Nitro - 4,4” - stilbenedicarbonyl chlor-
ide (3,5 g.) was dissolved in hot dioxan (100
ml.) and o-aminophenol 2.2 g. in dioxan (10
ml) was added. After refluxing 2 hours to
complete the reaction, the mixrure was cooled

and the precipitate collected. There was -

obtained 3.0 g. of yellow 44" - di(2 -
hydroxyphenyl carbamoyl) - 2 - nitrostilbene
which was heated under vacuum in an il
bath at 320—340° until the reaction subsided.
The product was cooled under Vacuum and
Soxhlet extracted with benzene. There cry-
stallized from the benzene 2. 1 g of yellow
leaves of 4,4’ - di(benzoxazol - 2 - yl) - 2 -
nitrostilbene '
ExAMPLE 7
Di - (banzoxazol - 2 - yl) -2 -
aminostilbene .
4,4’ - Di(benzoxazol - 2 - yl) - 2 - nitro~
stilbene (2.1 g.) prepared as in Example 21

4,47 -
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15 stracts", Introduction to the subject Index in which [err] and [err]
which may be the sane . of Chem cal Abstracts, Vol. 56 (January- or

TR AL i O DI oy e S ima g et o TRERuTber T g -used
herein for benzoxa- methoxy or ethoxy substi‘tuents such that the

zole is that given in The'Ring-lndex, Patter- two benzoxazol e groups are
substituted iden- . 20 son, Capell and Wal ker, Second Edition tically

wi th regard t0 nunber, position, and (1960), Aneri can Chemi cal

Soci &ty ¢ TO kl nd Of the [err] ahg?zj"’é"rr] qrouos illustrate . o
Compodnd 74, Polbersasgaio 2o 1
hlgr- 20" ! 20 .

yl)stilbengs ide lﬁéggﬁd x?tjtfa:zﬁ %%‘2?% :is % , r F sbe(r:zyi:x:écde( OrgﬁM@-B%thesea Coll. 4. 4,4 . }
- bi 5(6 - - KRRk Xy Of e QXAE Blanmer for stannous VdIrEIt, by 514). WWon thecdlaion sf pikbene has - 1
t he ‘for rruI ahlo'ndy.‘l fediciidnlethge was obtained 1.2 gen, the g)rol;ieuct prccrrlp_v;"tatcd is pamall;z1 n;l;cn 5
5. 4, 4' llgw Sk gl m" Or{?ﬁnﬁ’é’n ZC%&" the benzene. The precipitate an n- L

e. 1 combined and heated. Upon .
zol - 2 - );Pl %F amu? tg [err] coolmga}tcckfc vl‘;iﬁ:zcnc solution yielded 8.8 goft' - bis(®
- chlor obenzoxazol ﬁmmﬁ&'s 4,4’ - di(benzoxazo) |-) Bt iyhbed e, cyano- S
[err] 4,4’ - di(benzoxazol - 2 7yl) 424" - bfngfrg as y@&?gdﬁsﬂéﬁzoxazm 92

i hydroxystilbenc
yl)stilbgne. o .4 gybenz%xa 1-2-3)-2- EXAMPLE 11 8.55

Fl uor escentamq;gm x@hpIe o waf dis- ,4' MT c%oﬂnﬂlx%ll Sz yl)— :

claim 1 asmhﬂr:erm ngld cncetﬂ?ie\ddoérmlexfewp-l ifie stilbene ound- 10
T at {y) i )

havi ng t he P QA B&Eﬂf ﬁpt,{,}g Of @?‘}%ﬁarvﬁ&p ep)fﬁ&@ycﬁ ent

COWDOUndxsa#mgﬁ ﬁrf’v ci dN @élar amount of 2 - amino - § - chloroph oﬁrﬁd

i nt er nedi atagd aor&aouruicthewdp 1ctahﬂ fthmI\aars used in place ofithe wiaminbphBhol riepr esent s

one or mor eilaimiaatwn 39 compl i 1°Wrﬂ“ Hehigstagr stBheyndeist he ben- i1s heateds
junder a vaqifaf® oh g’ﬂ gctér" . zeme rigige,and which may be
ihal ogen &t QRRipithe 70%a dlCZa-nﬂ) 40@1{'91' Bisté - methylsuitokipibenzofdzdl » ar al kyl ,
laryal kyl, & kdwyyrpxmﬂydnoxy, 10. Met hod accordr ag yheilteheal m 9 wher e
lacyl, acyl oxy, hydro e @G N0, subst i t uflé “‘idnt@‘rsrrét? anbé’eo‘iif)ound is 20
{heated under &4 - DitbenBlH0; 29Ua) ebni zedpd] P BT iR < acuum of
il ess than 20 1 ncheéb orbkiIbEddr Y 1O 35 su&;h&ntylghdﬂd ﬁddllﬁaomydlace sutnp ?
{subst i tuzsed Aubluuonapf idianquieqdat:Air-edithezwee nand@pheaelr i Ghetird3 88k eof rthCsyn- 707 0
pharryl Cy S(gH % nos 11Pﬁn§ 60 % PIB n?FSIS L. E T BRANCH B. Sc. P 25
; pared as des n xa
JFRIT.C, e e s Heshiar “b ted car barmoy | oxy, @ £ Nzt 0 |
4Pat ent - Agen:txprous chloride dxssolved in 10 ml. concen- 4.4’ - Bis(S - cyanobenzoxazol - 2 ~ yI)- ;
; s 30 trated hydrochloric acid and 15 cc. water. | stilbene
The reaction mixture was boiled and then This compound was. prepared by the 75 ' 30
cooled to yield a yellow PTEClllﬂ'fa'fe of 44" - method of Example 1 except that an’ equi- :
di(benzoxazol - 2 - yl) - 2 - chlorostilbene - molar amount of 2 - amino - 4 - cyanophenol
(44 g). was used in place of o-aminophenol in the
35 ) ExamrLE 10 third stage of the synthesis.
4,4’ - Di(benzoxazol - 2 - yl) - 2 - The following tabulation sets forth addi- 80 : 35
cyanostilbene tional novel 4,4’ - bis(benzoxazol -~ 2 - yl)-

A solution of diazotized 4,4’ - di(benzoxa- stilbene fluorescent brightening agents within
zol-2-y0)-2- aminostilbene (6.0 g.) pre- the scope of the present invention. These
40 pared as described in Example 8 was care-+ compounds can be prepared in accordance
fully neutralized with sodium carbonate at with the procedure described hereinbefore. 85 _ 40
0—5°, The compounds set forth below are illustra- o
This neutralized diazonium solution was tive of the 4,4’ - bis{benzoxazol - 2 ~ yl)- :
then added slowly with rapid stirring to a stilbene compounds within the scope of the
45 suspension of 5 g of freshly precipitated invention. :

90 1. 4,4 - bis(6 ~ acetylbenzoxazol - 2 - yl)stilbene 45
2. 4,4’ - bis(6 - trifluoromethylbenzoxazol. 2 - yl)stilbene '
3. 44’  Dbis(6 - carbethoxybenzoxazol -2 - yDstilbene
4. 4,4’ - bis(6 - phenoxybenzoxazol - 2 - yl)stilbene .
5. 4,4 - bis(6 - dimethylsulphamylbenzoxazol - 2 - yljstilbene : 50
- 95 6. 4.4’ - bis(6 - dimethylcarbamylbenzoxazol ~ 2 - yl)stilbene - S :
' 7. 4,4’ - bis(6 - thiocyanobenzoxazol - 2 - yDstilbene . ' s '
COOCH, :
8. 44 - bis(6 - N\ benzoxazol - 2 - yl(stilbene . i 5
-CH,

9. 4,4’ - bis(6 - chlorobenzoxazol - 2 -yl)stilbene’

10. 4,4’ - bis(6 - bromobenzoxazol - 2 - yl)stilbene
100 11. 4,4’ - bis(benzoxazol 2 - ylI} - 2 -methylsulphonylstilbene
- 12. 4,4’ - bis(benzoxazol 2 - yl) - 2 - dimethylsulphamylstilbene




Leam ngton Spa: Printed for Her Majesty's Stationery Ofice by the Courier
Press.-1967. Published at The Patent Office, 25, Southanpton Buildings,

-G _ okt ai nod 1,072,914
74, 4,4 = |s(5 - eﬂ'ToxybenzoxazoI -2 - yl).-.]err] - cyano - 2 - nmethyl -
3 - chI or o- stil bene - 75. 4,4 - bis(6 - :
met hoxybenzoxazol 2- yl-- [err] - cyano - 2 - methyl - 3" - chloro-
sti |l bene. 5. For the purposes of clarity it is here noted groups and Y
and Y' . each represent a hydro- thﬂ%g?}’,; di rret hyl sul phanyl is meant, t-he
~ZER- at.om..al kyl aryl or. cyang-group ng_t_h_)q_s_m_p_ha_n;y_[

the for rrullg 44'2 bxs&c&&{mu@d y@s- 2CJ RbfRbbeh) claim 1 hav- 40
Br]. Sinilarlys 4y -disetzbykdar- yl)l.lzg thibopanbgitbensl a: banyl is neant

0 NN- di net hyt caf- byl blS(’Ué&t@Xﬁqu-&erlh rﬁfglll?lh th?flsq Mgl a [err]
a 1

plgmjl and. carbahd/|- BB hek elth; 5 ‘§'(‘) il e§§/nonyrmus wi th
[@ahpharmyl and car banoyl as recognisg 8y The Nam ng and | ndexi ng
$of Cheni'cal 5 Conpdmnﬁés - oistenzGamir- 2ad y1Ab2 - N5 stractiséne | ntroduction to the
LYbJ ect .Index in which [err] and [err], whjigh may be the sane of
Chem cal: Abstractg, 4 Mol y; 6'SGmQﬂ'J1 Walodazol 08 -G T TS enfenyh@hesent opti onal
chl-assi ne, bro- 19 44 uaé( Endoobenzoxazol - 2 -¥l) - o - diethylstilbene m ne, methyl,

Tat hyl | propyl, bBO y4,4’ - bigd quhYM@honylbenm\aZOThé ) rbe? + Eghﬂse@ndﬁer ein for

%nzoxa— thox o}"f,e‘czl é mct ]’Lgnzzx g’h 212 é{? -topfp- diethylstilbsngy o j 5 t hat
I,
S

s@i.ven in TH Ilnplex,bjl tg um Xagol & gEhup fghfs‘“ ibstit ut ed

zenqlene : 20 son z emyxbe‘ammﬂ_ Bdi ;1) o®’,B 1 disdlibtibend: t h regard

1 tigy nunber pOSI t |2§)n4 4'a-nhis(6 - bnomobcnzoxazol -2 -y - a8 - diethylstilbene
- bis(S - methoxybenzoxazol - 2 -yl) - o,8 - diethylstilbene

; 15 '27. 4»4 - bis(S - chlorobenzoxazol ~ 2 - yl) - a8 - diethylstilbene
o : 28. 44' - bis(5 - thiomethylbenzoxazol -2 - yl) - &, - diethylstilbene
il - 29, 44' - bis(5 - ethylsulphonylbenzoxazol 2 - yl) - &, ~ diethylstilbene
65 ! 30. 4,4’ - bis(5 - dimethylsulphamylbenzoxazol - 2 - yl} - a,8 - diethylstilbene .
the . P _ 31. 4,4’ - dis(5 - dimethylcarbamylbenzoxazol - 2 - yl) - 0,8 - diethylstilbene
- 20 32, 44’ - bis{5 - carbethoxybenzoxazol -2 - yl) - a,B - diethylstilbene '
1yl- 33. 44 - bis(S - triflucromethylbenzoxazol - 2 - yl) - & - diethylstilbene -
0~ ' ) 34. 4,4’ - bis(5 - hydroxybenzoxazol - 2 -yl) - &,8 - diethylstilbene
ym- 70 i 35..4,4" - bis (5 - acetamxdobenzoxazol -2 - y]) - a,B - diethylstilbene
: : 36. 4,4’ - bis(6 - methoxybenzoxazol - 2 -yl) - 2 - chlorostilbene
25 - 37. 44 - bis(6 - dimethylcarbamylbenzoxazol - 2 yl) 2 - chlorostilbene
38. 4,4’ - bis(6 - acetamidobenzoxazol ~2 - ylI) - 2 - chlorostilbene

2 : 39. 4,4’ - bis(6 - phenoxybenzoxazol - 2- yl) - 2 - chlorostilbene
! ' 40, 4,4’ - bis(6 - bromobenzoxazol - 2- yl) - 2 - chlorostilbene

he 75 _ 41. 4,4’ - bis(6 ~ cyanobanzoxazol - 2 -yl) - 2 - chlorostilbene
- - E 30 42, 44’ - bis(6 ~ acetylbenzoxazol - 2 -yl) - 2 - chlorostilbene
ol _43. 4,4’ - bis(6 - methoxybenzoxazol - 2yl) - 2 - acetamidostilbene
1e S S 44, 447 - b1s(6 - acetamidobenzoxazol - 2yl) - 2 ~ acetamidostilbene

45. 44’ - bis(6 - cyanobenzoxazol - 2 -yl) - 2 - acetamidostilbene

- 80 I . .46, 4,4 - bis(6 - thiocyanobenzoxazol -2 - yl) - 2 - acetamidostilbene

) " f 35 47. 4,44’ - bis(6 - methylbenzoxazol - 2 -yl) - 2 - acetamidostilbene

n 3 : 48; 4,4’ - bis(6 - dimethylsulphamylbenzoxazol ~ 2 - yl) - 2 - acetamidostilbene
e ] 49. 4,4’ - bis(6 - methoxybenzoxazol - 2 - yl) - 2,2’ . dimethylstilbene

e S 50. 4,4” - bis(6 - ethoxybenzoxazol - 2 - yl) - 2,2’ - dimethylstilbene .
. 8 51. 4,4’ - bis(6 - dimethylsulphamylbenzoxazol - 2 - yI) - 2,2’ - dimethylstilbene

40 52. 4,4’ - bis(6 - thiomethylbenzoxazol - 2~ yi) - 2,2’ - dimethylstilbene
: 53. 4,4’ - bis(6 - cyanobenzoxazol - 2 - yl)~ 2,2’ - dlmethvlsnlbene
54. 44’ - bis(6 - acetamidebenzoxazol -2 - yl) - 2,2’ - dimethylstilbene
55. 4,4’ - bis(5 - chiorobenzoxazol - 2 -yl) - 2 - chlorostxlbene
56. 4,4’ - bis(5 - methoxybenzoxazol - 2~ yl) - 2 - methylstilbene
45 57. 4,4’ - bis(S - bromobenzoxazol ~ 2 -yl) - 2 -~ methylstilbene
58. 4,4’ - bis(5 - thiomethylbenzoxazol -2 - yl) - 2 - methylstilbene
59. 44’ - bis(5 - dimethylsulphamylbenzoxazol - 2 ~ yl) - 2 - methylstilbene
60. 4,4’ - bis(5 - trifluoromethylbenzoxazol - 2 - yl) ~ 2 - methylsnlbene
61. 4,4’ - bis(5 - iodobenzoxazol - 2 - yl)- 2 - methylstilbene
50 - 62. 44’ - bis(5 - methoxybenzoxazol - 2 -y} - 2 - cyanostilbene
63. 4,4’ bis(5 - methylbenzoxazel - 2 -yl) - 2 - cyanostilbene
64. 4,4’ - bis(5 - p - methoxyphenylbenzoxazol - 2 - yl) ~ 2 cyanostilbene
4,4
4

65. 4,4’ - bis(5 - trifluoromethylbenzoxazol - 2 - yly - 2 - cyanostilbene
' 66. 4,4’ - bis(S = carbomethoxybenzoxazol- 2 - yl) - 2 - cyanostilbene
55 - 67. 4,4’ - bis(5 - acetamidobenzoxazol - 2 - yl) 2 - cyanostilbene

68. 4,4” - bis(5 - cyanobenzoxazol - 2 -yl} ~ Z - cyanostilbene

69. 4,4’ - bis(6 - ethoxybenzoxazol - 2 -y} - « - cyanostilbene

70. 4,4’ - bis(6 - phenoxybenoxazel - 2 -yD) - @ - cyanosnlbene
71. 44" - bis(6 - [p - metho;.yphcnoxy]-benzoxazol - 2 - yl} - & ~ cyanostilbene
60 72. 4,4’ - bis(6 - carbomethoxybenzoxazol- 2 « yl) - o - cyanostilbene

¢73. 4,4° - bis(6 - methoxybenzoxazol - 2 -yl) - a - cyanostilbene




((1960) .. Angchan Chemi cal SOC|ety To kind of the [err] and.[err]l.groups.
[~ - ' T —bt-s{5—= ernuxy- S D T benz

- A1 )stil bene. 50 benzoxazol - 2 -'yl) - [err] - cyano - 2 -

4. 4 b bIS(6 - et hoxybenzoxazol - 2 - met hyl - 3" -

chlorostil bene has the fornmula: yl)stilbene.

5. 4.4' - bis(6 - nethoxysul phonyl benzoxa-

ZOII{; - yl)stilbene. 25 . [erb¥W294 pig(5 . chlorohenzaxazal - 2 -

7. 4,4 - bi % > 4,4 CM?'E'O %Eﬁ?é%ﬁ%l - 22-y1) - a - cyan® - 2 - gethyl - 3’ - chloro-
yl)stilbene. stilbene 8.
Fl uor escent eHrpYuntigs asmahosybedsazal - 2- yl - o -\4AT -\2E fGkrAylM 3’S: chloro-

claim 1 as heréi“?‘?m‘descrl bed or exerrpl ified. 60 1 A conpound
having { he 1h thod of p &g, a fluorese . T
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conpound bﬂ‘léthﬁgﬂ,inhl&yl aaxw ‘"c ’o’"nula, 2nA whrhg m{ sraiaﬁmdfdeplthﬁemthsv-ome or ’
mor e sub- —SOIKCHg).i t $ % ;“mgr-bemgarbeé@ﬁmlaon the ben- is heated under
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a vacuy Eﬂf hgg&%%‘gc H\zeneg,rl ngs and whi ch ke hal ogen
at ons, Qbhy &QFhs '

N(CH.). y
ﬁaamekdztﬁ%@ra?e @ @@ ﬂb /WEl bkyl
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4,4’ - bis(6 - methoxysulphonylbenzoxa—
zol - 2 - yDstilbene.

g@d ca]&‘ggtltut ed the internediate conpound i s
heat ed 15NEE Intrcductxdﬁrr{o < xze'q \@xm ch[rk %-ti): b%%pe apfacuum of

I:l [

9[ H‘h’ A OQ”: 6. 4,4’ - "bis(5 - chlorobenzoxazol - 2 - 55 |
-—C'Q' p yl)stubene '
7. 4,4’ - bis(5 -~ cyanobenzoxazol - 2 -
yl)snlbene
8. Fluorescent compounds as claimed in
WHAT WE CLAIM IS:— claim 1 as herein described or exemplified. 60
1. A compound having the formula: 9. The method of preparing a fluorescent
compound according to claim 1 wherein an
4 R intermediate compound having the formula:
N, ) N.
77 - ’ e »,
AU OZ6 ORI S S
4 0 [ ’ H [ [] ho
R R . 0 Cr=C-
i’ i '
in which R’ represents one or more sub-
30 stituents which may be present on the ben- is heated under a vacuum to a temperature 65
zene rings and which may be halogen atoms, between 200°C and 400°C.
alkyl, aryl aralkyl, aryalkyl, a:koxy aryloxy, 10. Method according to claim 9 wherein
acyl, acyloxy, hydroxyl, amino, substituted the intermediate compound is heated under a
amino, quaternized ammcnium, sulpho, sub- vacuum of less than 20 inches of mercury to
35 stituted sulphonyl, sulphamyl, substituted sul- a temperature between 300°C and 350°C. 70

phamyl, cyano, thiocyano, thiol, carbamyl,
substituted carbamyl, carbamecylexy or aitro
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"car banmyl ox ﬂlplpgﬁleane 4bfp aQGZCd flgqeé:;' " R 'é_E et 8,
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sul phonyl begfzgﬁ@
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1
(benzoxazol )" r esgéxnePage 7,
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| i ne 55, fO C{m;‘ucal IA@gﬂcte,(golu 56 (Jandary—
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he numbermg used herein for benzoxa-
zole is that given in The Ring Index, Patter-
son, Capell and Walker, Second Edition
(1960), American Chemical Society. To
illustrate Compound 74, 4,4* - bis(5 - ethoxy-
benzoxazol - 2 - yl) - « - cyano - 2 -
methyl - 3’ - chlorostilbene has the formula:

e P N
W ttqto™

WHAT WE CLAIM IS:—
1 A compound having the formula

Fevceten)

in which R’ represents one or more sub-
stituents which may be present on the ben-
zene rings and which may be halogen atoms,
alkyl, aryl, aralkyl, aryalkyl, alkoxy, aryloxy,
acyl, acyloxy, hydroxyl, amino, substituted
amino, quaternized ammonium, sulpho, sub-
stituted sulphonyl, sulphamyl, substituted sul-
pharnyl, cyano, thiocyano, thiol, carbamyl,
substituted carbamyl, carbamoyloxy or nitro

i ne 59, after

Eempo@aA§] from ﬂIﬁﬂ)f&MlAh— Page 6,
15 s*sx(.:tb”p homedutson zoxthe ghbjechypdeen in which R, and R,, whxch may be the same Page' 8,

propyl E qu olylI (E 9t h .

"met hoxyphenoxy] "

I|ne 100 after

or_different; representgy
mine, methyl ethyl,
methoxy or ethoxy substituents such that the
two benzoxazole groups are substituted iden-
tically with regard to number, position, and
kind of the R, and R, groups.
3. 4,4’ - Di -[benzoxazol - 2 - yl)stilbene.
4, 4,4’ - bis(6 - methoxybenzoxazol - 2 ~
yl)snlbene
5. 44 -
zol - 2 - yl)stilbene.
- 6. 44" - bis(5 - chlorobenzoxazol -2 -
yl)sulbene
. 7. 44’ - bis(S - cyanobenzoxazol - 2 -
yl)snlbene
8. Fluorescent compounds as claimed in
claim 1 as herein described or exemplified.
9. The method of preparing a fluorescent
compound according to claim 1 wherein an
intermediate compound having the formula:

& g R &
H O 9 Ho ¥
»: =LY @
N \V'a Vg
is heated under a vacuum to a temperature
between 200°C and 400°C.
10. Method according to claim 9 wherein

the intermediate compound is heated under a
vacuum of less than 20 inches of mercury 1o

a temperature between 300°C and 350°C,
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