
was reduced by treating with stannous chlor-  cuprous cyanide in 20 ml. of
water and 20 ide in concentrated hydrochloric acid. Upon  ml. of benzene.
(See Organic Syntheses, Coll.      working up in the usual manner for
stannous  Vol. 1, p. 514). Upon the evolution of nitro-      chloride
reductions, there was obtained 1.2  gen,the product precipitated is
partially taken  5  g. of yellow plates of 4,4' - di - (benzoxa-  up in the
benzene. The precipitate and ben-  50      zol - 2 - yl) - 2 -
aminostilbene.           zene layer were combined and heated. Upon
cooling the benzene solution yielded 3.8 g. of
EXAMPLE 8                    4,4' - di(benzoxazol - 2 - yl) - 2 - cyano-
4,4' - di(benzoxazol - 2 - yl) - 2 -   stilbene as yellow leaflets.
hydroxystilbenc  10    The 4,4' - di(benzoxazol - 2 - yl) - 2
EXAMPLE 11                    55      aminostilbene (1.2 g.) of Example 7
was dis-    4,4' - Bis(6 - chlorobenzoxazol - 2 - yl)-      solved in 17
ml. of acetic and 3 ml. of pro-                    stilbene      pionic
acid and diazotised at 0-5 by add-    This  compound  was  prepared by the
10      ing dropwise with stirring an equivalent of  method of Example 1
except that an equi-  15  nitrosyl sulphuric acid in 5 cc. sulphuric acid
molar amount of 2 - amino - 5 - chlorophenol 60      and 10 cc. of
acetic-propionic acid.  When  was used in place of the o-aminophenol in
diazotization was complete the reaction mix-  the third stage of the
synthesis.      ture was poured into 100 cc. of water and
15      boiled. Cooling yielded 0.96 g. of a yellow
EXAMPLE 12  20  precipitate of 4,4' - Di(benzoxazol - 2 - yl) -  4,4' -
Bis(6 - methylsulphonylbenzoxazol -      2 - hydroxystilbene.
2 - yl)stilbene               65
This  compound  was prepared by the                       EXAMPLE 9
method of Example 1 except that an equi-                   20          4,4'
- Di(benzoxazol - 2 - yl) - 2 -     molar amount of 2 - amino - 5 - methyl-
chlorostilbene                sulphonylphenol was used in place of the o-
25    A solution of diazotized 4,4' - di(benzoxa-  aminophenol in the third
stage of the syn-  70 



zol - 2 - yl) - 2 - aminostilbene (6.0 g.) pre-  thesis.      pared as
described in Example 8 was poured
25      into a solution of 3 g. freshly precipitated
EXAMPLE 13      cuprous chloride dissolved in 10 ml. concen-    4,4' -
Bis(5 - cyanobenzoxazol - 2 - yl)-  30  trated hydrochloric acid and 15 cc.
water.                      stilbene       The reaction mixture was boiled
and then    This compound  was prepared by the  75       cooled to yield a
yellow precipitate of 4,4' -  method of Example 1 except that an equi-
di(benzoxazol - 2 - yl) - 2 - chlorostilbene  molar amount of 2 - amino - 4
- cyanophenol       (4.4 g.).                                     was used
in place of o-aminophenol in the  35                  EXAMPLE 10
third stage of the synthesis.            4,4' - Di(benzoxazol - 2 - yl) - 2
-     The following tabulation sets forth addi-  80
cyanostilbene                 tional novel 4,4' - bis(benzoxazol - 2 - yl)-
35         A solution of diazotized 4,4' - di(benzoxa-  stilbene
fluorescent brightening agents within       zol - 2 - yl) - 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-         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.
45  90        1. 4,4' - bis(6 - acetylbenzoxazol -        2  -  yl)stilbene
2. 4,4' - bis(6 - trifluoromethylbenzoxazol- 2 - yl)stilbene             3.
4,4' - bis(6 - carbethoxybenzoxazol -2 - yl)stilbene             4. 4,4' -
bis(6 - phenoxybenzoxazol -    2  -yl)stilbene             5. 4,4' - bis(6
- dimethylsulphamylbenzoxazol - 2 - yl)stilbene
50  95        6. 4.4' - bis(6 -dimethylcarbamylbenzoxazol - 2 - yl)stilbene
7. 4,4' - bis(6 - thiocyanobenzoxazol - 2 - yl)stilbene
[err]              8. 4,4 - bis(6 - N             benzoxazol - 2 -
yl(stilbene              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 - yl) - 2
-methylsulphonylstilbene 



12. 4,4' -bis(benzoxazol 2 - yl) - 2 - dimethylsulphamylstilbene
1,072,914  20                   13. 4,4' - bis(benzoxazol - 2 - yl) - 2 -
acetylstilbene   14. 4,4' - bis(benzoxazol - 2 - yl) - 2 -
thioeyanostilbene   15. 4,4' - bis(benzoxazol - 2 - yl) - 2 -
trifluoromethylstilbene   16. 4,4' - bis(benzoxazol - 2 - yl) - 2 -
carbomethoxystilbene COOCH[err]  17. 4,4 - bis(benzoxazol - 2 - yl) - 2 - N
stilbene
[err]                    18. 4,4' - bis(6 - methoxybenzoxazol - 2 - yl) -
[err] - diethylstilbene        19. 4,4' - bis(6 - chlorobenzoxazol - 2 -yl)
- [err] - diethylstilbene                          20. 4,4' - bis(6 -
ethylsulphonylbenzoxazol- 2 - yl) - [err] - diethylstilbene
21. 4,4' - bis(6   dimethylsulphamylbenzoxazol - 2 - yl) - [err] -
diethylstilbene   22. 4,4' -bis(6   dimethylcarbamylbenzoxazol - 2 - yl) -
[err] - diethylstilbene 23. 4,4' - bis(6 - trifluoromethylbenzoxazol - 2 -
yl) - [err] - diethylstilbene 24. 4,4' - bis(6  - difluoromethylbenzoxazol
- 2 - yl) - [err] - diethylstilbene   25. 4,4' - bis(6 - bromobenzoxazol -
2 -yl) - [err] - diethylstilbene                          26. 4,4' - bis(5
- methoxy-benzoxazol - 2 -yl) - [err] - diethylstilbene                  15
27. 4,4' - bis(5 - chlorobenzoxazol - 2 -yl) - [err] - diethylstilbene
28. 4,4' - bis(5 - thiomethylbenzoxazol -2 - yl) - [err] - diethylstilbene
29. 4,4' - bis(5 - ethylsulphonylbenzoxazol- 2 - yl) [err] -
diethylstilbene      65                  30. 4,4' - bis(5 -
dimethylsulphamylbenzoxazol - 2 - yl) - [err] - diethylstilbene 31. 4,4' -
bis(5 - dimethylcarbamylbenzoxazol - 2 - yl) - [err] - diethylstilbene 



20              32. 4,4' - bis(5 - carbethoxybenzoxazol -2 - yl) - [err] -
diethylstilbene 33. 4,4  - bis(5    triflucromethylbenzoxazol- 2 - yl) -
[err] - diethylstilbene 34. 4,4' - bis(5 - hydroxybenzoxazol - 2 -yl) -
[err] - diethylstilbene 70                  35. 4,4' - bis (5 -
acetamidobenzoxazol -2 - yl) - [err] - diethylstilbene
36. 4,4' - bis(6 - methoxybenzoxazol - 2 -yl) - 2 - chlorostilbene
25      37. 4,4'- bis(6 - dimethylcarbamylbenzoxazol - 2 - yl) - 2 -
chlorostilbene                          38. 4,4' - bis(6 -
acetamidobenzoxazol -2 - yl) - 2 - chlorostilbene
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 42. 4,4'
- bis(6 - acetylbenzoxazol - 2 - yl) - 2 - chlorostilbene 43. 4,4' - bis(6
- methoxybenzoxazol - 2yl) - 2 - acetamidostilbene
[ ie                       44. 4,4' - bis(6 - acetamidobenzoxazol - 2yl) -
2 - acetamidostilbene                          45. 4,4' - bis(6 -
cyanobenzoxazol - 2 - yl) - 2 - acetamidostilbene i-  80    1
46. 4,4' - bis(6 - thiocyanobenzoxazol -2 - yl) - 2 - acetamidostilbene
.                  35     47. 4,4' - bis(6 - methylbenzoxazol - 2 - yl) - 2
- acetamridostilbene n         1              48; 4,4' - bis(6 -
dimethylsulphamylbenzoxazol - 2 - yl) _ 2 - acetamidostilbene e
49. 4,4' - bis(6 - nethoxybenzoxazol - 2 - yl) - 2,2' - dimethylstilbene e
50. 4,4' - bis(6 - ethoxybenzoxazol - 2  - yl) - 2,2'   dimethylstilbene
I-   85                    51. 4,4' - bis(6 - dimethylsulphamylbenzoxazol -
2 - yl) - 2,2' - dimethylstilbene                  40     52. 4,4' - bis(6
- thiomethylbenzoxazol - 2- yl) - 2,2' - dimethylstilbene
53. 4,4' - bis(6 - cyanobenzoxazol - 2 - yl) - 2,2' - dimethylstilbene
54. 4,4' - bis(6 - acetamidebenzoxazol -2 - yl) - 2,2' - dimethylstilbene
55. 4,4' - bis(5 - chlorobenzoxazol - 2 -yl) - 2 - chlorostilbene
56. 4,4' - bis(5 - methoxybenzoxazol - 2- yl) - 2 - methylstilbene
45     57. 4,4' - bis(5 - bromobenzoxazol - 2. - yl) - 2 - methylstilbene
58 4,4' - bis(5 - thiomethylbenzoxazol -2 - yl) - 2 - methylstilbene
*  .  (        59. 4,4' - bis(5 - dimethylsulphamylbenzoxazol - 2 - yl) - 2
- methylstilbene                          60. 4,4' - bis(5  -
trifluoromethylbenzoxazol - 2 - yl) - 2 - methylstilbene
61. 4,4' - bis(5 - iodobenzoxazol - 2 - yl)- 2 - methylstilbene
50     62. 4,4' - bis(5 - methoxybenzoxazol - 2 -yl) - 2 - cyanostilbene
63. 4,4'  bis(5 - methylbenzoxazol - 2 -yl) - 2 - cyanostilbene
64. 4,4' - bis(5 - p - methoxyphenylbenzoxazol - 2 - yl) - 2 cyanostilbene
65. 4,4' - bis(5  - trifluoromethylbenzoxazol - 2 - yl) - 2 - cyanostilbene
66. 4,4' - bis(5   carbomethoxybenzoxazol- 2 - yl) - 2 - cyanostilbene 



55     67. 4,4' - bis(5 - acetamidobenzoxazol - 2 - yl) - 2 - cyanostilbene
68. 4,4' - bis(5 - cyanobenzoxazol - 2   yl) - 2 - cyanostilbene
69. 4,4' - bis(6 - ethoxybenzoxazol - 2 - yl) - [err] - cyanostilbene
70. 4,4' - bis(6 - phenoxybenoxazol  - 2 -yl) - [err] - cyanostilbene
71. 4,4' - bis(6 - [p - methoxyphenoxy]-benzoxazol - 2 - yl) - [err] -
cyanostilbene                 60     72. 4,4' - bis(6 -
carbomethoxybenzoxazol - 2- yl) - [err] - cyanostilbene
73. 4,4' - bis(6 - methoxybenzoxazol - 2 - yl) - [err] - cyanostilbene
1,072,914             74. 4,4 - bis(5 - ethoxybenzoxazol - 2 - yl) - [err]
- cyano - 2 - methyl - 3' - chloro-                stilbene            75.
4,4' - bis(6 - methoxybenzoxazol - 2- yl - [err] - cyano - 2 - methyl - 3'
- chloro-                stilbene     5    For the purposes of clarity it
is here noted  groups and Y and Y' each represent a hydro-       that by
dimethylsulphamyl is meant the N,N  gen atom, alkyl, aryl or cyano group.
dimethylsulphamyl group having the formula   2. A compound as claimed in
claim 1 hav- 40       -SO[err].  Similarly, by dimethylcar-  ing the
formula:       bamyl is meant the N,N-dimethylcarbamyl   10  group having
the  formula  [err]       Sulphamyl and carbamyl as used herein, are
synonymous with sulphamoyl and carbamoyl       as recognised by "The Naming
and Indexing       of Chemical Compounds from Chemical Ab- 



15  stracts", Introduction to the subject Index  in which [err] and [err]
which may be the same       of Chemical Abstracts, Vol. 56 (January-  or
different; represent optional chlorine, bro-       June 1962).
mine, methyl,  ethyl, propyl, butyl,  tolyl, 45         The numbering used
herein for benzoxa-  methoxy or ethoxy substituents such that the
zole is that given in The Ring Index, Patter-  two benzoxazole groups are
substituted iden-   20  son, Capell  and Walker,  Second Edition  tically
with regard to number, position, and       (1960), American Chemical
Society.   To  kind of the [err] and [err] groups.       illustrate
Compound 74, 4,4' - bis(5 - ethoxy-    3. 4,4' - Di -[benzoxazol - 2 -
yl)stilbene. 50       benzoxazol - 2 - yl) - [err] - cyano - 2 -   4. 4,4'
- bis(6 - methoxybenzoxazol - 2 -       methyl - 3' - chlorostilbene has
the formula:  yl)stilbene.
5. 4,4' - bis(6 - methoxysulphonylbenzoxa-
zol - 2 - yl)stilbene.   25     [err]                       6. 4,4' - bis(5
- chlorobenzoxazol - 2 - 55                       yl)stilbene.
[err]                       7. 4,4' - bis(5 - cyanobenzoxazol - 2 -
yl)stilbene.                                                     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                       [err]
intermediate compound having the formula:           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[err]C and 400[err]C.       alkyl, aryl, aralkyl,
aryalkyl, alkoxy, aryloxy,    10. Method according to claim 9 wherein
acyl, acyloxy, hydroxyl, amino, substituted  the intermediate compound is
heated under a       amino, quaternized ammonium, sulpho, sub-  vacuum of
less than 20 inches of mercury to   35  stituted sulphonyl, sulphamyl,
substituted sul-  a temperature between 300[err]C and 350[err]C.    70
phamyl, cyano, thiocyano, thiol, carbamyl,     L. E. T. BRANCH, B.Sc.,
F.R.I.C.,       substituted carbamyl, carbamoyloxy or nitro
Patent Agent.  



Leamington Spa: Printed for Her Majesty's Stationery Office by the Courier
Press.-1967. Published at The Patent Office, 25, Southampton Buildings,
London, W.C.2. from which copies may be obtained.             1,072,914
74. 4,4 - bis(5 - ethoxybenzoxazol - 2 - yl) - [err] - cyano - 2 - methyl -
3' - chloro-               stilbene           75. 4,4' - bis(6 -
methoxybenzoxazol - 2- yl - [err] - cyano - 2 - methyl - 3' - chloro-
stilbene    5    For the purposes of clarity it is here noted  groups and Y
and Y' each represent a hydro-       that by dimethylsulphamyl is meant the
NN  gen atom, alkyl, aryl or cyano group.       dimethylsulphamyl group
having the formula   2. A compound as claimed in claim 1 hav- 40
[err].  Similarly, by dimethylcar-  ing the formula:       bamyl is meant
the NN-dimethylcarbamyl   10  group having the  formula  [err]
Sulphamyl and carbamyl as used herein, are R       synonymous with
sulphamoyl and carbamoyl       as recognised by "The Naming and Indexing
of Chemical Compounds from Chemical Ab-  15 stracts", Introduction to the
subject Index  in which [err] and [err], which may be the same       of
Chemical Abstracts, Vol. 56 (January-  or different; represent optional
chlorine, bro-       June 1962).                              mine, methyl,
ethyl, propyl, butyl,  tolyl, 45         The numbering used herein for
benzoxa-  methoxy or ethoxy substituents such that the       zole is that
given in The Ring Index, Patter-  two benzoxazole groups are substituted
iden-   20  son, Capell  and Walker,  Second Edition  tically with regard
to number, position, and 



(1960), American Chemical Society.  To  kind of the [err] and [err] groups.
illustrate Compound 74, 4,4' - bis(5 - ethoxy-    3. 4,4' - Di [benzoxazol
- 2 - yl)stilbene. 50       benzoxazol - 2 - yl) - [err] - cyano - 2 -
4. 4,4' - bis(6 - methoxybenzoxazol - 2 -       methyl - 3' -
chlorostilbene has the formula:  yl)stilbene.
5. 4,4' - bis(6 - methoxysulphonylbenzoxa-
zol - 2 - yl)stilbene.   25    [err]   - bis(5 - chlorobenzoxazol - 2 - 55
7. 4,4' - bis(5 - cyanobenzoxazol - 2 -
yl)stilbene.                                                  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                      intermediate
compound having the formula:           in which [err] 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[err]C and 400[err]C.       alkyl, aryl, aralkyl,
aryalkyl, alkoxy, aryloxy,   10. Method according to claim 9 wherein
acyl, acyloxy, hydroxyl, amino, substituted  the intermediate compound is
heated under a       amino, quaternized ammonium, sulpho, sub- vacuum of
less than 20 inches of mercury to   35  stituted sulphonyl, sulphamyl,
substituted sul- a temperature between 300[err]C and 350[err]C.    70
phamyl, cyano, thiocyano, thiol, carbamyl,    L, E. T. BRANCH, B.Sc.,
F.R.I.C.,       substituted carbamyl, carbamoyloxy or nitro
Patent Agent  Leamington Spa: Printed for Her Majesty's Stationery Office
by the Courier Press.-1967. Published at The Patent Office, 25, Southampton
Buildings, London, W.C.2. from which copies may be obtained.     



SPECIFICATION No. 1,072,914  Page 2, line 8, for "nhexadecyl," read "n-
Page 6, line 101, after "(benzoxazol" insert
hexadecyl,"                          hyphen  Page 2, line 80, for
"(methoxy)" read "(meth-  Page 7, line 21, for "4,4" read "4.4'
oxyphenyl)"                       Page 7, line 29, for "cyanobanzoxazol'
'read  Page 3, line 37, for "300[err]C" read "400[err]C"
"cyanobenzoxazol"                       Page 3, line 55, for "4,4" read
"4,4"        Page 7, lines 31 and 32, after "-2" (first occur-
Page 4, line 60, for "discolouration" read       rence) insert hyphen
"discoloration"                   Page 7, line 51, after "4,4'" insert
hyphen                       Page 5, line 7, after "(benzoxazol" insert
Page 7, line 52, after "-2" (second occurrence)
hyphen                               insert hyphen  Page 5, line 41, for
"(benzoxazol)" read  Page 7, line 59, after "methoxyphenoxy]"
"benzoxazol-2-yl)"                   delete hyphen  Page 5, line 49, for
"dnitrile" read "dinitrile"  Page 8, line 32, for "aralkyl, aryalkyl" read
Page 5, line 76, after "Di-" insert  "("             alkaryl, arylalkyl"
Page 6, line 13, for "diazotised" read "diazo-  Page 8, line 37, for
"carbamoyloxy" read                           tized"
"carbamyloxy" Page 6, line 20, for "Di" read "di"           Page 8, lines
53 and 54, for "methoxy- Page 6, line 92, after "4,4'" insert hyphen
sulphonylbenzoxazol"  read   "methyl- Page 6, line 100, after "(benzoxazol"
insert      sulphonylbenzoxazol" hyphen                            Page 8,
line 55, for "(5-" read "(6-"                       THE PATENT OFFICE 9th
December 1968    


