
EP 0 227 086 B1 Description BACKGROUND OF THE INVENTION 5     The
production of chemiluminescent light by the reaction of a catalyzed
hydrogen peroxide solution with a fluorescer solution is well known in the
art. Blue, green and yellow chemiluminescent light has been produced
depending upon the particular fluorescer employed in the fluorescer
solution. Examples of these prior art chemiluminescent light-systems can be
found in one or more of the following U.S. patents; Nos. 3749679; 3391068;
3391069; 3974368; 3557233; 3597362; 3775336; 3888786. 10    One of the
problems attendant the blue chemiluminescent light devices or systems of
the prior art is that the light output is not as high as one would prefer.
Furthermore, shade of the blue color emitted is not as satisfactory as
consumers desire. Accordingly, if a blue chemiluminescent system could be
developed which exhibits a high light output upon activation and which
exhibits a more pure blue color a long felt need would be satisfied. 15
SUMMARY OF THE INVENTION Blue chemiluminescent compositions have now been
developed which, when activated in the presence of hydrogen peroxide and a
solvent exhibit, a pure blue color of high light output. Additionally, in
the 20  presence of a perylene dye, the compositions exhibit a white light
which Is whiter than exhibited of previ- ous white light systems. The
present invention is directed to compositions which are Intended to be
reacted or activated by hy- drogen peroxide in the presence of an organic
solvent which composition comprises a substituted carbal- hoxyphenyl
oxalate and 9,10-bis(4-methoxyphenyl)-2-chloroanthracene, each in sufficent
quantity to re- 25  suit in visible chemiluminescent light The ability of
the compositions of this present invention to exhibit a purer blue color
than previous sys- tems and at a higher light output is attributable to the
fluorescer, i.e. the 9,10-bis(4-methoxyphenyl)-2- chloroanthracene. This
fluorescer is a known compound, however, it has never been used in conjunc-
tion with chemiluminescent oxalates, activators and solvents etc., to
provide blue chemiluminescent light, 30  blue being a color which is
difficult to achieve in chemiluminescent systems In both pure color and
high in- tensity of light. Two component chemiluminescent, liquid phase
systems are well known in the art, see U.S. 4313843. Blue systems In the
past have utilized 9,10-diphenyl anthracene as the fluorescer. Oxalates,
such as those disclosed in U.S. Patent Nos. 3749679 and 3816316, may be
used herein with bis(2,4,5-trichloro-6- 35    carbopentoxyphenyl)  oxalate
being preferred. The oxalate and the 9,10-bis(4-methoxyphenyl)-2-chlor-
anthracene are each used in sufficient quantity to result in visible
chemiluminescent light. It is preferred to utilize the oxalate and
chloroanthracene in a molar ratio in the composition of from about 20-40 to
1, re- spectively, preferably from about 28-35 to 1. The
9,10-bis(4-methoxyphenyl)-2-chloroanthracene is employed in the composition
of the present in- 40  vention in the range of from 0.005 to 0.0150 mole
per liter of oxalate solution (i.e. the solvent solution of the oxalate and
chloroanthracene), preferably from 0.002 to 0.008 same basis. Useful
catalysts include those disclosed in U.S. Patent No. 3775336, in the
concentrations disclosed therein. A preferred catalyst is sodium
salicylate. The organic solvents useful herein include those known in the
art and disclosed in the above-refer- 45    enced U.S. patents. Preferred
are esters, aromatic hydrocarbons and chlorinated hydrocarbons. Most
preferred are dialkyl phthalates wherein the alkyl group contains 1-12
carbon atoms, Inclusive. Dibutyl phthalate is exemplary. As mentioned
above, the compositions of the present invention also possess the ability
to exhibit white light in the presence of a perylene dye. The soluble
perylene dye when added to the chemiluminescent 50   composition containing
the 9,10-bis(4-methoxyphenyl)-2-chloroanthracene results in a white light
instead of a blue light, the white light being a whiter white than
previously obtained using other blue fluorescers. The amount of soluble
perylene dye employed in the compositions of the present invention can
range be- tween 0.5 X [err] to 7.0 X [err], be weight, based on the total
weight of the oxalate solution, preferably 2.0 X [err] to 5.0 X [err]%. 55
Any perylene dye which is soluble In the solvent solution used to produce
the composition of the present invention may be used therein. Suitable
perylene dyes include N,N'-bis(2,5-di-t-butylphenyl)-
3,4,9,10-perylenedicarboximide. This red fluorescent dye has the structural
formula 60 



65 2    EP 0 227 086 B1 5                        [ERR] 10   wherein each R
is a t-butyl radical. The novel compositions of the present invention are
preferably prepared by merely blending the oxalate and the
9,10-bis(4-methoxyphenyl)-2-chloroanthracene in suitable quantities in the
solvent of choice. Blue chemiluminescence is then achieved when the
oxalate-fluorescer composition is mixed with a suitable activator
composition containing hydrogen peroxides as is known in the art. 15    The
novel compositions of the present invention containing the perylene dye may
be prepared by any of three different methods. First a concentrate of the
perylene dye in the fluorescer-oxalate system may be made and an aliquot of
this solution added to the fluorescer-oxalate solution to obtain the
desired mole ratio of perylene dye to fluorescer. Second, the required
amount of perylene dye may be dissolved in the fluorescer-oxalate to obtain
ab initio the desired ratio of perylene dye to fluorescer. Third, the re-
quired amount of perylene dye may be dissolved in the solvent and the final
composition made by adding fluorescer and oxalate as required.
Chemiluminescence devices can be easily prepared utilizing known device
components by adding the compositions of the present invention to e.g. a
polyethylene tube. A sealed vial containing the solvent solution of
catalyst and hydrogen peroxide is then placed in the oxalate solution in
the tube which is then 25  sealed. Chemiluminescence occurs when the tube
is bent, the vial is broken and the mixture is shaken, by activation of the
instant composition by the catalyst solution. As explained above, the
compositions of the present Invention enable the production of
non-pyroforic blue or white chemiluminescent light of high intensity and
truer color. The compositions of the present invention are useful where
white light is required or desired, such as 30   dark areas to read road
maps, signs and directions, where no electrical power exists or where white
or blue light is used, i.e., for aesthetic effects, such as in novelty
devices and displays. They are useful under water, as fishing lures,
signals, and in scuba diving and the like. The following examples are set
forth for purposes of illustration only and are not to be construed as
limitations on the present invention except as set forth in the appended
claims. All parts and percentages 35  are by weight unless otherwise
specified. EXAMPLE 1 A) To a suitable vessel are added 91.274 parts of
dibutyl phthalate which is heated to [err] and 40   purged with nitrogen
gas. 8.6 Parts of bis(2,4,5-trichloro-6-carbopentoxyphenyl) oxalate are
then add- ed, with stirring, until the oxalate is dissolved. To the
resultant solution is then added 0.165 part of 9,10-
bis(4-methoxyphenyl)-2-chloroanthracene. The resultant solution is called
Solution A. B) To a second vessel are added 81.45 parts of
dimethylphthalate and 13.32 parts of t-butyl alcohol. To this mixture are
added 5.23 parts of 90% hydrogen peroxide and 0.0091 part of sodium
salicylate. The 45  resultant solution is called Solution B. To three parts
by volume of Solution A is added 1 part by volume of Solution B. The result
is the gener- ation of a blue chemiluminescent light. 50   EXAMPLE 2
(comparative) The procedure of Example 1 is again followed except that the
9,10-bis (4-methoxyphenyl)-2-chloroan- thracene is replaced by an
equivalent amount of 9,10-diphenylanthracene. Again a blue chemilumines-
cent light is obtained upon mixing the resultant solution with Solution B.
55     The amount of light output (LOP) for the systems produced in
Examples 1 and 2 is measured in a lumi- nometer over a period of 8 hours.
The results are as follows in Table I. 60 65 3    EP 0 227 086 B1 



TABLE I Total LOP-Lumens per  liter 5      Example 1
28,790 Example  2                        25 334 10    It can therefore be
seen that the use of the composition of the present invention results in
13.6% high- or light output over the same period of time as compared to the
systems of the prior art EXAMPLE 3 15    The procedure of Example 1 is
again followed except that 0.003% of N,N'-bis(2,5-di-tert butylphenyl)-
3,4,9,10-perylene dicarboximide is incorporated into Solution A. Upon mbdng
the resultant solution with Solution B, white light results, said white
light being of a whiter color than when the fluorescer is 9,10-
diphenylanthracene. 20   EXAMPLES 4-6 Substitution of the fowing oxalates,
for that of Solution A in Example 1, again results in a blue chemi-
luminescent light of high intensity: 4) bis(6-carboxy-2,4,5-
trichlorophenyl)oxalate;  5) bis(4-carb- oxy,2,6,-dichlorophenyl) oxalate;
and 6) bis(2,3-dicarboxy-4,5,6-trichlorophenyl) oxalate. 25 EXAMPLE 7 The
procedure of Example 1 is again followed except that the catalyst of
Solution B is rubidium acetate. Similar results are achieved. 30 1. A
composition adapted to be reacted with hydrogen peroxide to provide
chemiluminescent light, said 35  composition containing the ingredients 1)
an oxalate compound and 2) 9,10-bis(4-methoxyphenyl)-2-chlo- roanthracene,
the amounts of said ingredients being such as to provide visible light. 2.
A composition according to Claim 1, including in addition thereto, an
activator. 3. A composition according to Claim 1 comprising, in addition
thereto, a solvent for said oxalate and said chloroanthracene. 40    4. A
composition according to Claim 1 wherein said oxalate is
bis(2,4,5-trichloro-6-carbopentoxyphe- nyl) oxalate. 5. A composition
according to Claim 3 wherein said solvent is dibutyl phthalate. 6. A
composition according to Claim 2 wherein said activator is sodum
salicylate. 7. A composition accordng to Claim 2 wherein said activator is
a dimethyl phthalate/t-butyl alcohol so- 45  lution of sodium sallcylate.
8. A composition according to Claim 1 including, in addition thereto, an
activator and a solvent for said oxalate and said chloranthracene. 9. A
composition according to Claim 1 wherein the molar ratio of oxalate to
chloroanthracene ranges from 20-40 to 1, respectively. 50     10. A
composition according to Claim 3 wherein the concentration of
chloroanthracene in the composi- tion ranges from 0.005 to 0.0150 mole per
liter of oxalate solution. 11. A composition according to Claim 1
containing, in addition thereto, a soluble perylene dye. 12. A composition
accordng to Claim 11 wherein said perylene dye is
N,N'-bis(2,5-di-t-butylphenyl)- 3,4,9,10-perylenedicarboximide. 55     13.
A method for producing a blue chemiluminescent light which comprises adding
to the composition of Claim 1 a solution of hydrogen peroxide and a basic
catalyst so 1. Zusamnmensetung, angepalt, um bel Umsetzung mit Wa1ofperoxid
Chemllu ni Lcht zu erzewgn, wobel die Zusammensedle  de B     bandtl 1) eie
substitulerts Carbukowxphnyoxla- te-Vorbindung und 2)
9,10-Bls(4.ethoxyphenyf)-2-doranthraoen enrthM  wobe- die Mlngan der ge-
nannbon Bosible  derutsind, Wa sichlbfares Ucht enawird 65     2.
Zusammenseizung genM  Anspruch 1, umfassend zusitch enen Aktvator. 4    EP
0 227 086 B1 TABLE I Total LOP-Lumens per liter 



5      Example 1                           28,790 Example 2
25, 334 10    It can therefore be seen that the use of the composition of
the present Invention results in 13.6% high- er light output over the same
period of time as compared to the systems of the prior art. EXAMPLE 3 15
The procedure of Example 1 is again followed except that 0.003% of
N,N'-bis(2,5-di-tert butylphenyl)- 3,4,9,10-perylene dicarboximide is
incorporated into Solution A. Upon mixing the resultant solution with
Solution B, white light results, said white light being of a whiter color
than when the fluorescer Is 9,10- diphenylanthracene. 20   EXAMPLES 4-6
Substitution of the following oxalates, for that of Solution A in Example
1, again results in a blue chemi- luminescent light of high Intensity: 4)
bis(6-carboxy-2,4,5- trichlorophenyl)oxalate; 5) bis(4-carb-
oxy,2,6,-dichlorophenyl) oxalate; and 6)
bis(2,3-dicarboxy-4,5,6-trichlorophenyl) oxalate. 25 EXAMPLE 7 The
procedure of Example 1 is again followed except that the catalyst of
Solution B is rubidium acetate. Similar results are achieved. 30 Claims 1.
A composition adapted to be reacted with hydrogen peroxide to provide
chemiluminescent light, said 35   composition containing the ingredients 1)
an oxalate compound and 2) 9,10-bis(4-methoxyphyl)-2-chlo- roanthracene,
the amounts of said ingredients being such as to provide visible light 2. A
composition according to Claim 1, including in addition thereto, an
activator. 3. A composition according to Claim 1 comprising, in addition
thereto, a solvent for said oxalate and said chloroanthracene. 40     4. A
composition according to Claim 1 wherein said oxalate is
bis(2,4,5-trichloro-6-carbopentoxyphe- nyl) oxalate. 5. A composition
according to Claim 3 wherein said solvent is dibutyl phthalate. 6. A
composition according to Claim 2 wherein said activator is sodium
salicylate. 7. A composition according to Claim 2 wherein said activator is
a dimethyl phthalate/t-butyl alcohol so- 45  lution of sodium salicylate.
8. A composition according to Claim 1 including, in addition thereto, an
activator and a solvent for said oxalate and said chloranthracene. 9. A
composition according to Claim 1 wherein the molar ratio of oxalate to
chloroanthracene ranges from 2040 to 1, respectively. 50     10. A
composition according to Claim 3 wherein the concentration of
chloroanthracene in the composi- tion ranges from 0.005 to 0.0150 mole per
liter of oxalate solution. 11. A composition according to Claim 1
containing, in addition thereto, a soluble perylene dye. 12. A composition
according to Claim 11 wherein said perylene dye is
N,N'-bis(2,5-di-t-butylphenyl)- 3,4,9,10-perylenedicarboximide. 55     13.
A method for producing a blue chemiluminescent light which comprises adding
to the composition of Claim 1 a solution of hydrogen peroxide and a basic
catalyst qX1che 60 1. Zusammensetzung, angepost, um bei Umsetzung mit
Wasserstotfperoxid Chemilumineszenzy-Licht zu erzeugen, wobei die
Zusammensetung die Bestardtelle 1) eine subeftilerte Carbalkoxyphenyioxala-
te-Verbindung und 2) 9,10-Bis(4-metoxypheny-2-chbranthracen entlt, wobei
die Mengen der ge- nannten Bestandteile derant sind, daB sichtbares Ucht
erzeugt wird. 85     2. Zusammensetzung gemAB Anspruch 1, umfassend muitlch
esnen Aktivator. 4    iP ' 227 086       O111 111 11111 11111 111111 *  C
L  M  S  * 3. Zusammensetzung gemaB Anspruch 1, umfassend zusAtlch ein
Lwsungsmittel fOr das genannte 



Oxalat und das genannte Chloranthracen. 4. Zusammensetzung gemaB Anspruch
1, wobei das- Oxalat Bis(2,4,5-trichlorcarbopentoxyphonyl)- oxalat ist. 5
5. Zusammensetzung gemaB Anspruch 3, wobel das LOsungsmittel
Dibutylphthalat Ist. 6. Zusammensetzung gemaB Anspruch 2, wobei der
Aklivator Natriumsallcylat ist. 7. Zusammensetzung gemaB Anspruch 2, wobei
der Aktlvator eine Dimethylphthalat/t-Butylalkohol- Losung von
Natiumsahicylat 1sL 8. Zusammensetzung gemaB Anspruch 2. umfassend
zusatzich elnen Aktivator und ein L~sungsmfttel 10  fOr das Oxalat und das
Chboranthracen. 9. Zusammensetzung gemaB Anspruch 1, wobei das.
Molverhaltnis von Oxalat zu Chloranthracen Im Bereich von 20 bis 40 zu 1
liegt 10. Zusammensetzung gemaB Anspruch 3, wobei die Konzentration des
Chloranthracens In der Zusan- mensetzung im Bereich von 0,005 bis 0,0150
MoULiterOxalat-LUsung betrvg 1s     11. Zusamnmensetzung gemaB Anspruch 1,
enthaltend zusatzlich einen 10siichen Perylen-Farbstoff. 12.
Zusammensetzung gemaB Anspnjch 11, wobei der Perylen-Farbstoff
N,N-BIs(25-di-t-butyi- phenyl)-3,4,9,1 0-perylendicarboximid ist. 13
Methode zur Erzeugung sines blauen Chemilumineszenz-Lichts, wobel man der
Zusammensetzung genAB Anspruch 1 eine LOsung von Wasserstoffperoxid und
einen baschen Katalysator zusetzt 20 Rsvdlations 1. Composition destinee &
reagir avec du peroxyde dlhdrogbn pour produire une lumiere chirrilumi- 25
nescents, ladite composion contenant lsa Ingr6dients sulvants: 1) un
oxa00ts de  o wbstit6 et 2) du
9,10-bls(4-m6thoxyphenyl)-2-chloro-anthraono, los quantit6s dedits
ingrdlsnts etant convenables pour produire une lumiere visible. 2.
Composition solon la revendication 1, comprenant de plus un activateur. 3.
Composition selon la revendbcation 1, comprenant de plus un solvant dudit
oxalate et dudit chbro- 30   anthracdne. 4. Composition selon la
revendbcation 1, dans laquelbe ledit oxalate est l'oxalate de
bis(2,4,5-trlchoro- cabpentoxyphenyle). 5. Composition selon la
revendication 3, dans laquelle ledit solvant est Is phtalate de dibutyle.
8. Composition selon la revendication 2, dans laquelle ledit activateur est
is salicylate de sodium. 35     7. Composition solon la revendlcation 2,
dans laquelle lbdit activateur est une solution de sallcyIste de sodium
dans du phtlt de dmftyl/alcool terL-butylique. 8. Composition selon la
rovondicaton 1, comprenant de plus un activateur et un solvant dudit
oxalate et dudit chioro-anthracbne. 9. Composition selon is revendication
1, dans laquelle is rapport molaire do loxalate au chloro-ant 40  cene est
de 20-40 A 1, respectivement. 10. Composition selon la rovendication 3,
dans lequelle la concentration du chbro-anthracene dans la composition est
de 0,005 a 0,0150 mole par litre de solution d'oxalate. 11. Composition
selon is revendbcation 1, contenant de plus un colorant soluble du
p6rylene. 12. Composition solon la revendication 11, dans haquelbe bdt
colorant du pdryltne est is N,NW-bs(2,5- 45
dl-t-butylphgnyt)-3.4.9,10-prylene-dcarboximid. 13. ProcWd6 de production
dune lumiere chimiluminescente bleue, qui consists A ajouter a la composi-
tion de la revendication I une solution de peroxyde dhydrogbne et un
catalyseur basique. so 55 60 65 5    


