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[37] ABSTRACT

An electrophotographic material is provided herein
which comprises a conductive support layer and a
photoconductive insulating layer, the latter layer com-
prising a photoconductive polymeric compound such

as poly-N-vinylcarbazole, and a sensitizer having the
following general formula
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Compounds falling under the latter general formula
include such compounds as 2-phenyl-4-[(2'-phenyl-4 -
benzopyranylidenc) benzyl]-benzopyryhum perchlo-
rate and 2,3-phenyl-4-[(2'-pheny] 4’-
benzopyranylidene )benzyl]-6-methylbenzopyrylium
perchlorate.

3 Claims, 9 Drawing Figures
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ELECTROPHOTOGRAPHIC MATERIAL
CONTAINING SENSITIZERS

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This invention relates to novel light-sensitive layers
and more particularly to electrophotographic light-sen-
sitive polymer layers.

Various light-sensitive layers are well known in the
electrophotographic art for making copies of docu-
ments, drawings, transparencies, etc. These layers con-
tain organic photoconductive compounds, such as
poly-N-vinylcarbazole, brominated poly-N-vinylcar-
bazoles, polyacenaphthylene, etc. These layers are
non-conductors of electricity before exposure and be-
come electrical conductors upon exposure.

It is necessary for the electrophotographic art that
the photoconductive material has a high photoconduc-
tivity in the long wavelength region of the visible spec-
trum. Such a photoconductive material makes 1t possi-
ble for the electrophotograph art to employ mexpen-
sive and convenient light sources such as incandescent
lamps in a reduced exposure time and to reproduce
colored pictures. The photoconductive materials men-
tioned above, however, have usually a low photocon-
ductivity and spectrum characteristics sensitive to the
short wavelength region of the exposure light and do
not satisfy entirely the above requirement.

It is known that an addition of a so-called sensitizer
can improve photoconductivity and spectrum charac-
teristics of the above photoconductive compounds.
Conventional sensitizers are dyestuff compounds, such
as triarylmethane dyes, xanthene dyes, triazine dyes or
acridine dyes, but the conventional sensitizers are not
entirely satisfactory to improve the photoconductivity
and the spectrum characteristics of the available photo-
conductive compounds.

In addition to the high photoconductivity and spec-
trum characteristics sensitive to visible light, the elec-
trophotographic art requires a high electric resistance
of photoconductive materials in the dark. Conventional
sensitizers are apt to increase the dark conductivity
whereas they promote the photoconductivity. A high
dark conductivity of photoconductive materials 1s not
desirable because it results in a loss of the applied elec-
trostatic charge in the dark.

An object of the invention is to provide electrophoto-
graphic materials having a high photoconductivity and
spectrum characteristics sensitive to a long wavelength
region of the visible spectrum.

Another object of the invention is to provide electro-
photographic materials having a high electric resis-
tance in the dark.

These and other objects are accomplished by adding
a new sensitizer shown hereinafter to a photoconduc-
tive polymeric compound such as poly-N-vinylcar-
bazole, brominated poly-N-vinylcarbazole or polyace-
naphthylene, as a light-sensitive film-forming composi-
tion. |

The invention is further explained in the following
description with reference to the accompanying draw-
ings wherein:
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FIG. 1 represents the wedge spectrogram for an elec-
trophotographic material coated with an unsensitized
solution of 10 weight percent of brominated poly-N-
vinylcarbazole in chlorobenzene.

FIG. 2 represents the wedge spectrogram for an elec-
trophotographic material coated with a solution con-
taining 10 weight percent of brominated poly-N-vinyl-
carbazole sensitized with 0.04 weight percent of 2-(a-
phenyl-p-methoxystyryl)-4-[(2'-phenyl-4’-ben-
zopyranylidene )-methyl Jbenzopyrylium  perchlorate,
the brominated poly-N-vinylcarbazole being dissolved
in a solvent of four weight parts of chlorobenzene and
one weight part of dichloroethane.

FIG. 3 represents the wedge spectrogram for an elec-
trophotographic material coated with a solution con-
taining 10 weight percent of brominated poly-N-vinyl-
carbazole sensitized with 0.04 weight percent of 2-sty-
ryl-3-phenyl-4-{(2'-styryl-4'-benzopyranyhdene )me-
thyl]-6-methylbenzopyrylium perchlorate, the bromi-
nated poly-N-vinylcarbazole being dissolved in a sol-
vent of four weight parts of chlorobenzene and one
weight part of dichloroethane.

FIG. 4 represents the wedge spectrogram for an elec-
trophotographic material coated with a solution con-
taining 10 weight percent of brominated poly-N-vinyl-
carbazole sensitized with 0.04 weight percent of 2-p-
methoxystyryl-4-[2'-a-phenyl-p-methoxystyryl-4'-ben-
zopyranylidene )methyl]benzopyrylium  perchlorate,
the brominated poly-N-vinylcarbazole being dissolved
in a solvent of four weight parts of chlorobenzene and
one weight part of dichloroethane.

FIG. 5 represents the wedge spectrogram for an elec-
trophotographic material coated with a solution con-
taining 10 weight percent of brominated poly-N-vinyl-
carbazole sensitized with 0.04 weight percent of 2-p-
methoxystyryl-4-[(2'-phenyl-4'-benzothi-
opyranylidene )-methyl]benzopyrylium  perchlorate,
the brominated poly-N-vinylcarbazole being dissolved
in a solvent of four weight parts of chlorobenzene and
one weight part of dichloroethane.

FIG. 6 represents the wedge spectrogram for an elec-
trophotograph material coated with a solution contain-
ing 10 weight percent of brominated poly-N-vinyl car-
bazole sensitized with 0.04 weight percent of 2-[(2'-
phenyl-4’-benzopyranylidene )methyl]3-phenylben-
zopyrylium perchlorate, the brominated poly-N-vinyl-
carbazole being dissolved in a solvent of four parts of
chlorobenzene and one weight part of dichloroethane.

FIG. 7 represents the wedge spectrogram for an elec-
trophotographic material coated with a solution con-
taining 10 weight percent of brominated poly-N-vinyl-
carbazole sensitized with 0.04 weight percent of 2-[(4'-
benzothiopyranylidene )methyl]-3-phenylben-
zopyrylium perchlorate, the brominated poly-N-vinyl-
carbazole being dissolved in a solvent of four weight
parts of chlorobenzene and one weight part of dichlo-
roethane.

FIG. 8 represents the wedge spectrogram for an elec-
trophotographic material coated with a solution con-
taining 10 weight percent of brominated poly-N-vinyl-
carbazole sensitized with 0.04 weight percent of 2-[(2-
a-phenyl-p-methoxystyryl-4’-benzopyranyhdene )me-
thyl]-3-phenylbenzopyrylium perchlorate, the bromi-
nated poly-N-vinylcarbazole being dissolved in a sol-
vent of four weight parts of chlorobenzene and one
weight part of dichloroethane.

FIG. 9 represents the wedge spectrogram for an elec-

trophotographic material coated with a solution con-
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aining 10 weight percent of brominated poly-N-vinyl- Equation A
‘arbazole sensitized with 0.04 weight percent of 2-[(2’-

*henyl-4’-benzothiopyranylidene )methyl ]-3-phenyl- +

renzopyrylium perchlorate, the brominated poly-N- X R} NO, -
nylcarbazole being dissolved in a solvent of four 5 wa 504 +
veight parts of chlorobenzene and one weight part of R, 2
ichloroethane. OCH.,
The new sensitizer, according to the present inven-
lon has the following formula: (I)
10
-+
XN
. ‘ R R Ani
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here B represents a radical selected from the group 20
onsisting of, *
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Equation B
O 15 +
s X R\ N02
A QLe, | C-sor
R 6 R3 R, 3 +
OCH,
C 40 (I)
and S 1
Anion
45
. (IV)
1 18 hydrogen, phenyl or an ethenyl or an ethenyl
radical selected from the group consisting of styryl,p- +
methoxystyryl, 3,4-dimethoxystyryl, a-phenylstyryl, 30 R,
a-phenyl-p-methoxystyryl, B-furyl(a’)ethenyl and R
a-phenyl-8-furyl(a’)-ethenyl; R 3 2

¢ 1S hydrogen or phenyl;

s 1s hydrogen, methyl or phenyl; Anion

« 1s hydrogen or phenyl; 55

s 18 hydrogen, pheny!l or an ethenyl radical selected

from the group consisting of styryl, p-methoxystyryl,

3,4-dimethoxystyryl, a-phenyl-p-methoxystyryl, B-

fl}ryl(a')ethenyl and a-phenyl-8-furyl(a’)ethenyl; (V)

¢ 1S hydrogen or phenyl; 60 | |

; IS hydrogen, methyl or phenyl; In thg case of Equation | A, 4-[(4- -bf:n-
s 1s hydrogen or phenyl; zoPyranyhd?ne )-methyl]be_n?crpyryhup'l derivative
s is hydrogen or p-methoxyphenyl, (IlI) 1s obtained by an addition reaction of 4-me’fhox-
e anion is anionic function selected from the group ybenzopyrylium o-nitrobenzene sulfonate (I) with a
msisting of perchlorate, fluoroborate, chloroferrate, 63 benzopyrylium salt (I1) in an acetic anhydride solution.
lorozincate and nitrate: and The benzopyrylium salt has an active methyl or methy-
1S oxygen or sulfur atom. lene radical. | '

The sensitizers having the formula above mentioned In thf: case of Equation - B, '2--[(:‘1 -be?-
e prepared by the following chemical equations A or zopyranylidenc)-methyljbenzopyrylium derivative (V)

Is obtained by an addition reaction of 4-methoxyben-
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zopyrylium o-nitrobenzene sulfonate (1) with a ben-
zopyrylium salt (IV) in an acetic anhydride solution.
The benzopyrylium salt has an active methyl radical.

In both cases, methyl 2 4-dinitrobenzene sulfonate,
dimethyl sulfate or methyl iodide can be used instead of
methyl o-nitrobenzene sulfonate.

Representative examples of the ben-
zopyranylidenemethylbenzopyryhium salts and benzo-
thiopyranylidene-methylbenzopyrylium salts according
to the invention are listed in Table 1.

Table |
Com-
pound
Number Name of Compound
1. 2-phenyl-4-[(2'-phenyl-4'-benzopyranylidene }benzyi]-

benzopyrylium perchlorate

2. 2,3-diphenyl-4-[(2'-phenyl-4’-benzopyranyhdene )-ben-
zyl]-6-methylbenzopyrylium perchlorate

3. 2,3-diphenyl-4-[(2'-phenyl-4’-benzopyranylidene )-
methyl]-6-methylbenzopyrylium perchlorate

4. 2,3-diphenyl-4-{(2'-phenyl-4’-benzopyranylidene }-
methyl}-6-phenylbenzopyrylium perchlorate

5. 2-p-methoxystyryl-4-[(2'-phenyl-4'-benzopyranylidene )-
methyl}benzopyrylium perchlorate

6. 2-B-furyl{a’)ethenyl-4-[ (2'-phenyi-4’-benzopyranylidene-
methyl}benzopyrylium perchlorate

7. 2-(a-phenyl-p-methoxystyryl)-4-{(2'-phenyl-4’-ben-
zopyranylidene )methyl]benzopyrylium perchlorate

8. 2-styryl-3-phenyl-4-[(2’-phenyl-4’-benzopyranylidene )-
methyl]-6-methylbenzopyrylium perchlorate

9. 2-p-methoxystyryl-3-phenyl-4-{{2'-phenyl-4’-ben-
zopyranylidene)methyl]-6-methylbenzopyrylium
perchlarate

10. 9-[(2'-phenyl-4'-benzopyranylidene )methyl jxanthylium
perchlorate

11. 2-8-furyl(a' Yethenyl-3-phenyi-4-[(2'-phenyl-4'-ben-
zopyranylidene )methyl|-6-methylbenzopyrylium
perchlorate

12. 2,3-diphenyl-4-{ (2'-styryl-4’-benzopyranylidene )benzyl}-
6-methylbenzopyrylium perchlorate

13, 2-phenyl-4-[(2'-styryl-4’-benzopyranylidene )benzyl |ben-
zopyrylium perchlorate

14. 2,3-diphenyl-4-{(2'-styryl-4’-benzopyranylidene ymethyl]-
6-methylbenzopyrylium perchlorate

5. 2-(a-phenyl-p-methoxystyryl}-4-[(2’-styryl-4'-ben-
zopyranylidene )methyljbenzopyrylium perchlorate

1 6. 2-styryl-3-phenyl-4-[ (2'-styryl-4'-benzopyranylidene )me-
thyl]-6-methylbenzopyrylium perchlorate

17. 9-{(2'-styryl-4’-benzopyranylidene )methyl}xanthylium
perchlorate

18, 2-p-methoxystyryl-3-phenyl-4-[(2'-styryl-4’
-benzopyranylidene)methyl]-6-methylbenzopyrylium
perchlorate

19. 2,3-diphenyl-4-[(4'-benzopyranylidene )benzyl]-ben-
zopyrylium perchlorate

20. 2-phenyl-4-{(4'-benzopyranylidene)benzyl|benzopyrylium
perchlorate

21, 2.3-diphenyl-4-[(4’-benzopyranylidene )methyl]-6-methyl-
benzopyrylium perchlorate

22. 2-(a-phenyl-p-methoxystyryl)-4-[(4'-benzopyranylidene )-
methyl]benzopyrylium perchlorate

23. 2-styryl-3-phenyl-4-[ (4'-benzopyranylidene )methyl}-6-
methyibenzopyrylium perchlorate

24, 2-p-methoxystyryl-3-phenyl-4-{(4’-benzopyranylidene)-
methyl}-6-methylbenzopyrylium perchlorate

25, 9-[(4'-benzopyranylidene)methyl}xanthylium perchlorate

26. 2-p-methoxystyryl-4-[ (4'-benzopyranylidene )methyl]-ben-
zopyrylium perchlorate

27. 2-p-methoxystyryl-4-[(2’-p-methoxystyryl-4°-ben-
zopyranylidene )methyl]benzopyrylium perchlorate

28. 2-(a-phenyl-p-methoxystyryl)-4-[(2’-p-methoxystyryl-4'-
benzopyranylidene )methyl |benzopyrylium perchlorate

29, 2-styryl-3-phenyl-4-[(2’-p-methoxystyryl-4'-ben-
zopyranylidene )methyl]-6-methylbenzopyrylium
perchiorate

30. 2,3-diphenyl-4-[(2'-p-methoxystyryl-4'-ben-
zopyranylidene)-methyl|-6-methylbenzopyrylhium
perchiorate

3t. 2,3-diphenyl-4-[ (2’-p-methoxystyryl-4'-ben-
zopyranylidene )benzyl]-6-methylbenzopyrylium
perchiorate

32. 2-phenyl-4-[(2’-p-methoxystyryl-4 -benzopyranylidene)-
benzyl]benzopyrylium perchlorate

33, 9-[(2'-p-methoxystyryl-4’-benzopyranylidene ymethyl]-
xanthylium perchlorate

34. 2-p-methoxystyryl-4-[ (4’-benzothiopyranylidene Jmethyt]-
benzopyrylium perchlorate

5. 2-(a-phenyl-p-methoxystyryl)-4-[(4'-benzothi-
opyranylidene )-methyi)benzopyrylium perchlorate

36, 2-styryl-3-phenyl-4-[ (4’ -benzothiopyranylidene )methyl |-
6-methylbenzopyrylium perchlorate

37. 2,3-diphenyl-4-[ (4 -benzothiopyranylidene )methyl]-6-

mathvihenzonvrvlittm nerchlorate
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Table 1-continued

Name of Compound

2,3-diphenyl-4-|

(4'-benzothiopyranylidene )benzyl]-6-methylben-
zopyrylium perchlorate
2-phenyl-4-[(4’-benzothiopyranylidene )benzylben-
zopyrylium perchlorate

9-[(4'-benzothiopyranylidene )methyl |xanthylium
perchlorate.
2-p-methoxystyryl-3-phenyl-4-{ (4’ -benzothi-
opyranylidene)-methyl]-6-methylbenzopyrylium
perchlorate

2-p-methoxystyryl-4-{(2'-3"",4" -dimethoxystyryl-4"-ben-
zopyranylidene )methyl]benzopyrylium perchlorate
2-styryl-3-phenyl-4-{(2'-3"",4"'-dimethoxystyryl-4'-ben-
zopyranylidene ymethyl]-6-methylbenzopyryhum
perchlorate

9-{(2'-3",4""-dimethoxystyryl-4 "-benzopyranylidene }-
methyl }xanthylwum perchlorate
2-phenyl-4-[(2'-8-furyl(a’)ethenyl-4’-benzopyranylidene)-
benzyl Jbenzopyrylium perchlorate
2.3-diphenyl-4-[(2'-8-furyl(a’)ethenyl-4’-ben-
zopyranylidene Ybenzyl]-6-methylbenzopyrylium
perchlorate
2.3-diphenyl-4-[(2’-8-furyl{a’)ethenyl-4’-ben-
zopyranylidene )methyl]-6-methylbenzopyrylium
perchlorate
2-p-methoxystyryl-4-[(2'-B-furyl(a')ethenyl-4°-ben-
zopyranylidene )methyl |benzopyrylium perchlorate
2-(ax-phenyl-p-methoxystyryl)-4-{(2'-8-furyl{a’)ethenyl-
4'-benzopyranylidene )methyl)benzopyrylium perchlorate
9-[(2'-B-furyl{a’)ethenyl-4'-benzopyranylidene )methyl |-
xanthylium perchlorate
2-phenyl-4-{{2'-a-phenylstyryl-4'-benzopyranylidene )-
benzyl]benzopyrylium perchlorate
2-p-methoxystyryl-4-{{2'-a-phenylstyryl-4’-ben-
zopyranylidene )methyl]benzopyrylium perchilorate
2-(a-phenyl-p-methoxystyryl)-4-[{2"-a-phenylstyryl-4°-
benzopyranylidene ymethyljbenzopyrylinum perchlorate
2-phenyl-4-[{2'-a-phenyl-p-methoxystyryl-4 "-ben-
zopyranylidene }benzyl |benzopyrylium perchlorate
2,3-diphenyl-4-{(2’-a-phenyl-p-methoxystyryl-4"'-ben-
zopyranylidene )benzyl| -6-methylbenzopyrylium
perchlorate

2.3-diphenyl-4-[ (2 -a-phenyl-p-methoxystyryl-4-ben-
zopyranylidene )methyl]-6-methylbenzopyrylium
perchlorate
2-p-methoxystyryl-4-[(2'-a-phenyl-p-mcthoxystyryl-4'-
benzopyranylidene )methyljbenzopyrylium perchiorate
2-(ax-phenyl-p-methoxystyryl}-4-[ (2'-a-phenyl-p-methoxy-
styryl-4’-benzopyranylidene ymethyl |benzopyrylium
perchlorate

9.{(2'-a-phenyl-p-methoxystyryl-4 -benzopyranylidene )-
methyl}xanthylium perchiorate
2-p-methoxystyryl-4-[(2'-a-phenyl-8-furyl{a’ ethenyl-4'-
benzopyranylidene )methyl |benzopyrylium perchlorate
9-1(2’-a-phenyl-g8-furyl(a’)ethenyl-4’-ben-
zopyranyhidene )methyl jxanthylium perchlorate
2-phenyl-4-[(2'-p-methoxystyryl-3'-phenyl-6"-methyl-4’-
benzopyranylidene )benzyl jbenzopyrylium perchlorate
2,3-diphenyl-4-[{2'-p-methoxystyryl-3'-phenyl-6'-methyl-
4'-benzopyranylidene Ybenzylj-6-methylbenzopyrylium
perchlorate
2,3-diphenyl-4-[(2'-p-methoxystyryl-3'-phenyl-6’-methyl-
4’'-benzopyranylidene )methyl]-6-methylbenzopyrylium
perchlorate |
2-p-methoxystyryl-4-[(2°-p-methoxystyryl-3'-phenyl-6'-
methyl-4'-benzopyranyhdene )methyl |benzopyrylhium
perchiorate

2-(a-phenyl-p-methoxystyryl}-4-| (2'-p-methoxystyryl-3°-
phenyl-6'-methyl-4'-benzopyranylidene )methyl |ben-
zopyrylinm perchlorate
9-[(2'-p-methoxystyryl-3’-phenyl-6'-methyl-4 '-ben-
zopyranylidene )methyl)xanthylium perchlorate
2-phenyl-4-[{(2°-3"" 4"'-dimethoxystyryl-3'-phenyl-6"-meth-
yl-4'-benzopyranylidene Ybenzyl |benzopyrylium
perchlorate

2,3-diphenyl-4-{(2'-3" 4""-dimethoxystyryl-3"-phenyl-6’-
methyl-4'-benzopyranylidene }benzyl}-6-methylben-
zopyrylium perchlorate

2.3-diphenyl-4-{(2'-3"" 4"'-dimethoxystyryl-3'-phenyl-6°-
methyl-4'-benzopyranylidene )methyl]
-6-methylbenzopyrylium perchlorate
2-p-methoxystyryi-4-{(2°-3"" 4" -dimethoxystyryl-3’-phe-
nyl-6'-methyi-4'-benzopyranylidene Jmethyl Jben-
zopyrylium perchlorate
2-{a-phenyl-p-methoxystyryl)-4-[(2°-3"".4"" -dimethoxysty-
ryl-3'-phenyl-6'-methyl-4"-benzopyranylidene )methyl]-
benzopyrylium petrchlorate

9-[(2'-3"" 4" -dimethoxystyryl-3'-phenyl-6’-methyl-4’-ben-
zopyranylidene)methyl]xanthylium perchlorate
2-phenyl-4-[(2'-8-furvl{a’ethenyl-3'-phenyl-6'-methyl-4°-
benzopyranylidene )benzy! |benzopyryhum perchlorate
2,3-diphenyl-4-[{(2'-8-furyl
(a')etheny!l-3'-phenyl-6'-methyl-4'-benzopyranylidene)-

hbenzvll-A-methvlhenzonvrvlinum nerchlorate
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Table 1-continued

Name of Compound

2,3-diphenyl-4-{(2'-8-furyl(a’)ethenyi-3'-phenyl-6'-meth-
yl-4'-benzopyranylidene )methyl|-6-methylbenzopyrylium
perchlorate
2-p-methoxystyryl-4-[( 2 -8-furyl(a’)ethenyl-3'-phenyi-6'-
methyl-4'-benzopyranylidene )methyljbenzopyrylium
perchlorate
2-(a-phenyl-p-methoxystyryl}-4-[(2"-8-furyl(a’ )ethenyl-
3’ -phenyl-6'-methyl-4'-benzopyranylidene ymethyl |-ben-
zopyrylium perchlorate
9-[(2'-B-furyl{a’)ethenyl-3"-phenyl-6'-methyl-4'-ben-
zopyranyhdene )methyljxanthylium perchlorate

2-phenyl-4-[(2'-phenyl-4'-benzothiopyranylidene}benzyl]-

benzopyrylium perchlorate
2,3-diphenyl-4-{(2’-phenyl-4'-benzothiopyranylidene )-
benzyl]-6-methylbenzopyrylium perchlorate
2,3-diphenyl-4-[(2"-phenyl-4'-benzothiopyranylidene }-
methylj-6-methylbenzopyrylium perchlorate
2-p-methoxystyryl-4-[(2'-phenyl-4’-benzothi-
opyranylidene)methyl {benzopyryhium perchlorate
2-(a-phenyl-p-methoxystyryl}-4-{(2'-phenyl-4’-benzothi-
opyranylidene)methyl |benzopyrylium perchlorate
2-p-methoxystyryl-3-phenyl-4-[(2'-phenyl-4'-benzothi-
opyranylidene)methyl} -6-methylbenzopyrylium
perchlorate

2-styryl-3-phenyl-4-| (2’-phenyl-4’-benzothi-
opyranylidene )methyl]-6-methylbenzopyrylium
perchlorate

9-[(2'-phenyl-4"-benzothiopyranylidene ymethyl]xan-
thylium perchlorate
2-(a-phenyl-p-methoxystyryl)-4-[{ 2’ -phenyl-4'-ben-
zopyranylidene )methyl]benzopyrylium fluoborate
2-(a-phenyl-p-methoxystyryl)-4-[{2'-phenyl-4 '-ben-

zopyranylidene )methyl]benzopyrylium chloroferrate
2-(a-phenyl-p-methoxystyryl)-4-[(2'-phenyl-4'-ben-
zopyranyhdene)methyl]benzopyrylium chlorozincate
2-{(2'-phenyl-4'-benzopyranylidene )methyl|-ben-
zopyrylium perchlorate |
2-{(2'-phenyl-4 '-benzopyranylidene )methyl]|-3-phenylben-
zopyrylium perchlorate
2-[(2'-phenyi-4‘-benzopyranylidene )methyl}-3-phenylben-
zopyryhum fluoborate
2-1(2'-phenyl-4'-benzopyranylidene )methyl]-3-phenylben-
zopyryhum chleroferrate
2-[(2'-phenyl-4'-benzopyranylidene )methyl ]-3-phenylben-
zopyrylium nitrate

2-[(2'-styryl-4’-benzopyranylidene ymethyl|benzopyrylium
perchlorate

2-1(2"-styryl-4'-benzopyranylidene ymethyl]-3-phenylben-
zopyrylium perchlorate
2-|(4"-benzopyranylidene )methyl Jbenzopyrylhium
perchlorate

2-[(4'-benzopyranylidene )methyl]-3-phenylbenzopyrylium
perchlorate

2-1¢2"-p-methoxystyryl-4’-benzopyranylidene ymethyl]-
benzopyrylium perchiorate
2-[{2"-p-methoxystyryl-4’-benzopyranyhdene }methyl]-3-
phenylbenzopyrylium perchlorate

2-[ (4’ -benzothiopyranylidene)methyl}benzopyrylium
perchlorate
2-[(4"-benzothiopyranylidene)methyl]-3-phenylben-
zopyrylium perchlorate

2-[(2'-3" 4" -dimethoxystyryi-4’-benzopyranylidene)-
methyl}benzopyrylium perchiorate

2-{(2'-3" 4" -dimethoxystyryl-4 '-benzopyranylidene )-
methyl}-3-phenylbenzopyrylium perchlorate
2-[{2'-B-furyl{a’)ethenyl-4'-benzopyranylidene ymethyl]-
benzopyrylium perchlorate
2-[(2'-B-furyl{a’)ethenyl-4'-benzopyranylidene ymethyl]-
3-phenylbenzopyrylium perchlorate
2-[{2"-a-phenylstyryi-4'-benzopyranylidene)methyl]-ben-
zopyrylium perchlorate
2-[(2"-a-phenylstyryl-4'-benzopyranylidene)methyl}-3-
phenylbenzopyryhum perchlorate
2-{{2"-a-phenyl-p-methoxystyryl-4'-benzopyranylidene)-
methyl]benzopyryliuvm perchlorate
2-[(2'-a-phenyl-p-methoxystyryl-4 -benzopyranylidene }-
methyl]-3-phenylbenzopyrylium perchlorate
2-{(2"-a-phenyl-B-furyl(a’)ethenyl-4"-ben-
zopyranylidene)methyl]-3-phenylbenzopyrylium
perchlorate '
2-1(2'-p-methoxystyryl-3°,6'-diphenyl-4"-ben-
zopyranylidene ymethyl}-3-phenylbenzopyrylium
perchlorate

2-1(2-3" 4" -dimethoxystyryl-3' 6 '-diphenyl-4'-ben-
zopyranylidene )methyl]-3-phenylbenzopyrylium
perchlorate
2-](2'-p-methoxystyryl-3’-phenyl-6"-methyl-4"-ben-
zopyranylidene ymethyl}benzopyrylium perchlorate
2-[(2'-p-methoxystyryl-3'-phenyl-6'-methyl-4'-ben-
zopyranyhdene )methyl] 2 phenylbenzopyryhium
perchiorate

2-[({2'-3" 4" -dimethoxystyryl-3"-phenyl-6'-methyl-4'-
benzopyranylidene )methyljbenzopyrylium perchlorate
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Table 1-continued
Com-
pound
Number Name of Compound

118. 2-[(2’-3"",4" -dimethoxystyryl-3'-phenyl-6'-methyl-4"-ben-
zopyranvlidene}methyl]-3-phenylbenzopyrylium
perchlorate

119. 2-[(2°-B-furyl{a’)ethenyl-3'-phenyl-6'-methyl-4'-ben-
zopyranylidene )methylJbenzopyrylium perchlorate

120. 2-[(2'-8-furyl{a’ )ethenyl-3'-phenyi-6'-methyl-4’-ben-
zopyranyhdene )methyl]-3-phenylbenzopyrylium
perchlorate

121, 2-[(2’-phenyl-4'-benzothiopyranylidene ymethyl Jben-
zopyrylium perchlorate

122. 2-{(2’-phenyl-4"-benzothiopyranylidene )methyl]-3-
phenylbenzopyrylium perchlorate

123. 2-((2'-phenyl-4"-benzopyranylidene ymethyi]-4-p-methox-
yphenylbenzothiopyrylium perchlorate

124 2-[(2'-phenyl-4’-benzopyranylidene ymethylt]-3-phenyl-4-
p-methoxyphenylbenzopyrylium perchlorate

125, 2-[({2'-a-phenyl-p-methoxystyryl-4’-benzopyranylidene)-
methyl]-4-p-methoxyphenylbenzothiopyrylium perchiorate

126. 2-[(2"-a-phenyl-p-methoxystyryl-4'-benzopyranylidene )-
methyl]-3-phenyl-4-p-methoxyphenylbenzothiopyrylium
perchlorate

127. 2-[(2'-phenyl-4’-benzothiopyranylidene ymethyl]-4-p-
methoxyphenylbenzothiopyrylium perchlorate

|28. 2-[(2"-phenyl-4’-benzothiopyranylidene )methyl}-3-phe-

nyl-4-p-methoxyphenylbenzothiopyrylium perchlorate

Table 2 lists additional information on the absorption
maximum in dichloroethane and melting point of the

novel compounds according to the invention.

Table 2
Compound Absorption Maximum
Number Meiting Point in dichloroethane (mu)
| 135~139 415 and 710
2 130~132 430 and 720
3 182~ 187 410 and 630
4 164~170 638
5 163~172 490 and 575
6 >300 575 and 660
7 162~169 500 and 610
8 180~187 490 and 670
9 157~160 550 and 670
10 103~105 610
11 120~—126 595
12 176~180 430 and 700
13 122~126 420 and 73¢
14 163~170 420 and 650
15 160~ 164 500 and 600
16 166~169 495 and 710
17 135~140 580
18 159~162 555
19 179~181 420 and 730
20 140~142 415 and 730
21 165—~172 410 and 700
22 174~178 500 and 600
23 176~179 485
24 170~175 505
25 >300 630
26 >300 560
27 191 ~167 560
28 201203 500 and 590
29 200204 660 and 710
310 I185~180 410 and 650
31 178~ 183 430 and 690
32 181 ~ 188 420 and 700
13 117~123 550 and 650
14 185~180 590
35 159~164 495 and 600
16 IB5~188 61, 650 and 700
317 160~ 165 415 and 650
318 204~206 425 and 700
319 166—~169 415 and 730
4.() >300 660
4 173180 953
42 175~181 540 and 600
43 167~173 660 and 710
44 161~164 580 and 720
45 [45~150 415 and 720
46 [ 8RB~ 190 425 and 720
47 168~175 670
48 171~176 490 and 580
49 179~ 186 600 and 720
50 171 ~175 610 and 660
51 151 ~1585 480 and 740
52 170~176 105 and 580
513 173~177 560 and 700
54 140~147 550 and 750
55 2003 ~207 420 and 680
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Table 2-continued

Compound Absorption Maximum
Number Melting Point in dichloroethane {mg)

56 138~ 142 555 and 680 5
57 170~175 570

58 154~157 585 and 690

59 |68~174 570

60 206~-209 600

61 >300 650

62 139~ 146 550

63 202~204 425 and 700 1O
64 173~177 530 and 690

65 190~ 194 590

66 190~193 500 and 600

67 192~195 620

68 112~118 570 and 760

69 190~ 192 495

70 154~159 650 and 700 15
T 177~182 500 and 710

12 I176~181 500

73 195~1909 495 and 640

74 |89~ 195 550

75 184~ 187 415 and 720

76 192~196 640 and 700

77 =300 550 20
78 219222 550

79 226~230 630

80 127~134 410 and 745

81 190~1902 425 and 730

82 156~159 665

83 164~169 600 and 680

R4 175~ 178 600 and 720 25
&5 170~177 550 and 700

86 157~166 650 and 695

87 169~172 635

BR 137~140 500 and 610

BY 167~172 500 and 610

a0 160~163 500 and 610

Q1 >300 575 3(
92 128~134 575 and 675§

93 133~136 575 and 675

94 152~158 575 and 675

95 133~138 S75

96 190~ 195 575

97 156~158 620 and 690

0% 225~229 565 35
09 [83~187 525 and 560
|00 208~212 570
[0} 170~176 630 and 690
102 225~228 610
103 1631~168 610 and 690
104 178~184 510
105 172~175 580 and 690 40
[06 167~171 565 and 620
107 190~ 194 560 and 635
108 211~214 570 and 610
109 175~179 $70 and 610

10 198~201 370 and 610

11 I158~163 580 and 6310
112 > 300 600 and 645 45
113 I1R5~ | 8K 570 and 620
114 199~204 600
115 211~2158 565 and 600
116 177~181 570 and 610
117 205~207 570
118 190~194 390
119 2317~241 560 50
120 >300 590
121 207~210 565 and 605
122 155~158 615 and 675
123 143~ 145 615
124 126~131 619
125 144~ 148 559 and 657
126 40~142 589 and 663 35
127 49~-153 656
128 41~145 660

The following description will explain a practical
method for making benzopyranylidene-methylben-
zopyrylium salts or benzothiopyranylidene-methylben-
zopyrylium salts with reference to exemplary com-
pounds. The details of the preparation of other com-
pounds will be apparent to the skilled in the art from
the preceding disclosure and the following illustrative
examples of preparation methods of various com-
pounds according to the invention:

(a) 2-phenyl-4-[(2'-phenyl-4'-benzopyranylidene)-
benzyl |benzopyrylium perchlorate (compund number

1)

60

635

10

030]

+ -
CH?Q o,

+

L

5.5 Grams of 2-phenyl-4-methoxybenzopyrylium o-
nitrobenzene sulfonate, which is obtained from flavone
and methyl o-nitrobenzenesulfonate, and 5 grams of
2-phenyl-4-benzylbenzopyrylium perchlorate are dis-
solved in 150 milliliters of acetic anhydride to a solu-
tion. The solution is then refluxed for 15 minutes and
poured into 900 milliliters of 10 weight percent per-
chloric acid. The solution is filtered to obtain a precip1-
tate. The precipitate is dried and dissolved again 1n
dichloroethan to a solution. For purification the solu-
tion is poured into ether. Precipitated crystals are fil-
tered off, washed with ether and dried to obtain 4
grams (theoretical yield 53%) of green crystals having
a melting point of 135° to 139° C.

(b) 2-(a-phenyl-p-methoxystyryl)-4-[(2'-phenyl-4'-
benzopyranylidene ymethyl ]benzopyrylium perchlorate
(compound number 7)

+

ceo;

—p CH
m:’c = CH -@-ow

3.5 grams of 2-(a-phenyl-p-methoxystyryl)-4-methyi-
benzopyrylium perchlorate and 5.5 grams of 2-phenyl-
4-methoxybenzopyrylium o-nitrobenzene sulfonate are
dissclved in 150 milliliters of acetic anhydride to a
solution. The solution is then refluxed for 15 minutes
and poured into 900 milliliters of 10 weight percent
perchloric acid. The solution is filtered to obtain a
precipitate. The precipitate is reprecipitated with di-
chloroethane ether. Precipitated crystals are filtered
off, washed with ether and dried to obtain 5.5 grams
(theoretical yield 69%) of blue crystals having a mglt-
ing point of 162° to 169°C. In the procedure ab8ve
mentioned the solution ios poured into an ether s8lu-
tion of BF;.0(C;Hj;), instead of 10 weight percent BEt-
chloric acid. In this case 2—(a-phenyl-p-methoxystyfﬂ}*
4-[(2'-phenyl-4’-benzopyranylidene )methyl]ben-

zopyrylium fluoroborate (compound number 88) is
obtained. In ihé procedure when the solution is pddted
uiio a 16 weight Percent zinc chlonde aqueous $8lu-

3
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on, 2-(a-phenyl-p-methoxystyryl)-4-[(2’ -phenyl-4'-
benmpyranylldene) methyl]benmpyrylmm chloro-
rincate (compound number 90) is obtained.

() 2-p-methoxystyryl-3-phenyl-4-[(2'-styryl-4'-ben-
‘opyranyhdene )methyl]-6-methylbenzopyrylium per-

12
(e) 2-p-methoxystyryl-4-[(2'-3"',4""-dimethoxysty-
ryl-4’-benzopyranylidene )methyl |benzopyrylium per-
chlorate (compound number 42)

-hlorate (compound number [8)

+ N02

fags

w

_.|..

N02

‘EZH.'ZH3 <+
O cH == CH OCH _
504
OCH3

X 10
Oy CH :CH@'OCH;] -l-
+ _—
Oz~ CH=CH -@-ocna L Oy
ao - 15 CH3
4
OCH
O 3
CH = CH -@-ccu3
CH = CH _@ + 20 w
CH o,
ceo,
el e . wmor LYoo
2-(3',4’-Dimethoxystyryl )-4-methoxybenzopyrylium
2-styryl-4-methoxybenzopyrylium  o-nitrobenzene- g-nitrol?enzenesulfonate (rpelting point 21 lﬂf to 213%C)
ilfon (melting point, 155° to 157° C) is obtained by a 1s obtamned from a reaction of 2-(3",4"-dimethoxys-
saction of 2- styrylchmmone and methyl o-nitroben- 30 tyryl)chromone and methyl o-nitrobenzene sulfonate.

:nesulfonate in dry benzene at 50° C for 24 hours.
.ccording to the same reaction as shown in procedure

1), 2-styryl-4-methoxybenzopyrylium o-nitrobenzene-
ilfonate reacts with 2-p-methoxystyryl-3-phenyl-4,6-

6.5 Grams of 2-(3',4"-dimethoxystyryl )-4-methoxyben-
zopyrylium o-nitrobenzenesulfonate and 4,5 grams of
2-p-methoxystyryl-4-methylbenzopyrylium perchlorate
are dissolved in 150 milliliters of acetic anhydride to a
solution. The solution is heated at 100°C for 100 min-

imethylbenzopyryli hl . 35
lethoxyystyryl gypi :};nl 4p[e (rzc ;_;:;?;T_ 4t0b3213tam 2-p utes. After cooling the solution is poured into 900 milli-
>pyranylidene )methyl]-6-methylbenzopyrylium  per- liters of 10 weight percent perchl(?ric a:cid. Precipi-taztes
hlorate crystals which have a color of reddish violet in arc f?“e’e" oft _and C!I'lﬁd, For purification, reprecipita-
ichloroethane and have a melting point of 159° to tion 1s made using dichlorethane and ether. 3.2 Grams
62° C. The product is obtained in 73% vyield 4o ©f product is obtained in 41% yield. The product has a
(d) 2-(a-phenyl-p-methoxysty ryl};-ei-[.( 4'_ben. color of drak violet in dichloroethane and a melting
ypyranylhidene )-methyl Jbenzopyrylium  perchlorate point of 175" to 1817C. ,
:ompound number 22) (f) 2-(a-phenyl-p-methoxystyryl)-4-(2°-p-methoxys-
tyryl-3’-phenyl-6’'-methyl-4'-benzopyranylidene Yme-
' o + O 45 thyl}-benzopyrylium perchlorate (compound number
2 66)
SO, +4- +
. OCH, CH = CH-@— OCH,, NOy
€ §—so
+ 50 | cH, *
¢ = CH OCH3 OCH,
74 L.
55 + 0 c-CH-@-OCH3 + _
X)) + @ Lo
CH,
mQ Fo @“‘? flBoc, N+
Ce—=CH
CH 3
4-methoxybenzopyrylium o-mtmbenzenesulfonate o,
acts with 2-(a-phenyl-p-methoxystyryl)-4-methyl}- 65

:nzopyrylium perchlorate to 2-(a-phenyl-p-methox-
tyryl)-4-[(4'-benzopyranylidene)methyl]-ben-
ypyrylium perchlorate in the same procedure as the
-ocedure (a). The crystals have a color of violet in
chloroethane and a melting point of 174° to 178°C.
he product i1s obtained in 95% vield.

@fiic =Y

2-p-Methoxystyryl-3-phenyl-4-methoxy-6-methyl-
benzopyrylium o-nitrobenzenesulfonate (melting point
141° to 144°C) is obtained from 2-p-methoxystyryl-3-

CH3
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phenyl-6-methylchromone and methyl o-nitrobenzene-
sulfonate.  2-p-methoxystyryl-3-phenyl-4-methoxy-6-
methylbenzopyrylium o-nitrobenzenesulfonate reacts
with 2-(a-phenyl-p-methoxystyryl)-4-methylben-
zopyrylium perchlorate in the same procedure as the
procedure (e). The product has a color of violet in
dichloroethane and a melting point of 190° to 193° C.

(g) 2-p-methoxystyryl-3-phenyl-4-[(2’-phenyl-4’-
benzothiopyranylidene)methyl]-6-methyl Jben-
zopyrylium perchlorate (compound number 85)
Sed)

+
OCH3

NO ,
a2
CH = CH-@-OCHH

Lo,

3 1I:IH3

;
> CH
CH
3
CH = CH -@"OCHH

2-phenyl-4-methoxybenzothiopyrylium o-nitroben-
zenesulfonate is obtained from thioflavone and methyl
o-nitrobenzenesulfonate. As the same procedure as
procedure (e), the product is obtained in 62% yield.
The product has a color of reddish violet in dichloro-
ethane and a melting point of 170° to 177° C,

(h) 2-{(2'-phenyl-4’-benzopyranylidene)methyl]-3-
phenylbenzopyrylium perchlorate (compound number

+

O,

92)
-+
N02
QO | & +
*IEZN:H‘._JI
+-
[ O 1:H3] d-D_
MD 4
QO |
— —I

CH

Lo
4

O

3.5 grams of 2-phenyl-4-methoxybenzopyrylium o-

nitrobenzenesulfonate, which is obtained from flavone

and methyl o-nitrobenzenesulfonate, and 4 grams of

2-methyl-3-phenylbenzopyrylium perchlorate are dis-
solved 1n 150 milliliters of acetic anhydride to a solu-
tion. The solution is heated at 100° C for 15 minutes.
After cooling the solution is poured into 900 milliliters
of 10 weight percent perchloric acid. Precipitated
product 1s filtered off and dried. For purification, re-
precipitation is made using dichloroethane and ether.
The product has a color of blue in dichloroethane and
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a melting point of 128° to 134° C. The product yields 3
grams (theoretical yield 46%). Compound number 93
(fluoborate), compound number 94 (chloroferrate) or
compound number 95 (nitrate) is obtained using either
solution of borontrifluoride etherate, aqueous solution
of ferric chloride or diluted nitric acid respectively
instead of 10 weight percent perchloric acid.

(1) 2[(2'- 4 -phenyl-p-methoxystyryl-4’-ben-
zopyranylidene )methyl]-3-phenylbenzopyrylium per-
chlorate (compound number 11)

w ¢ = CH -@-f;:m:H3
Q0
3

.'.

NO,

@Ln]]_é= ch 4 Y-ocw,

O
CH

O

2-(x-Phenyl-p-methoxystyryl)-4-methoxyben-
zopyrylium o-nitrobenzenesulfonate, which is obtained
from 2-(a-phenyl-p-methoxystyryl)chromone and
methyl o-nitrobenzenesulfonate, reacts with 2-methyl-
3-phenylbenzopyrylium perchlorate in the same proce-
dure as procedure (h). The reaction product yields in
43%. The product has a color of violet in dichloroeth-
ane and a melting point of 158° to 163°C.

It has been discovered according to the invention the
compounds listed in Table 1 are sensitizing agents
which can improve the photoconductivity and the spec-
trum characteristics of photoconductive polymeric
compounds such as poly-N-vinylcarbazole, brominated
poly-N-vinylcarbazoles, polyacenaphthylene, etc.
These polymers, except brominated poly-N-vinylcar-
bazoles, are prepared in a per se well known method.
The brominated poly-N-vinylcarbazole can be pre-
pared by the following method: To the solution of 20
grams of poly-N-vinylcarbazole in 450 milliliters of
chlorobenzene, there are added 18.44 grams of N-
bromosuccinimide and 0.173 grams of benzoyl perox-
ide. The mixture is heated at 80°C for 2 hours while
being stirred thoroughly and is poured into methanol to
obtain a white polymer. The polymer is dissolved in
chlorobenzene and again poured into methanol for
purification. The pure polymer thus obtained as a pre-
cipitate exhibits upon elementary analysis a halogen
content of 29.87 weight percent which approximates
the value calculated, i.e. 29.44 weight percent of the
monobromosubstituted product from poly-N-vinylcar-
bazole. This indicates that the polymer obtained is a
monobromosubstituted product. The degree of bromi-
nation varies from 50 mole percent to 200 mole per-
cent according to reaction conditions.

The novel sensitizer comprising at least one com-
pound from the group listed in Table 1 is dissolved in a
suitable solvent, such as dichloroethane, methylene
chloride, chloroform, or a combination thereof, and is
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dded to the solution of the photoconductive polymer
escribed above. The preferable amount of the sensi-
izer added 1s from 0.01 to 3.0 weight parts in connec-
lon with 100 weight parts of the photoconductive poly-
1er. Advantageously, the amount thereof is from 0.1 to
.0 weight parts in connection with 100 weight parts of
he photoconductive polymer.

For the preparation of the photoconductive insulat-
1g layer, a said solution of the photoconductive poly-
rer and the sensitizer in a suitable solvent is applied to
he electroconductive support in per se usual manner,
or example, by spraying, by means of bladed coating,
y means of whirler coating, etc., and then dried so as
0 produce a homogeneous photoconductive insulating
ayer on the electroconductive support. Operable sol-
ents are benzene, toluene, chlorobenzene, dioxane,
nethylene chloride, dichloroethane and combinations
hereof. Said solution may be incorporated with suit-
ble plasticizers and/or organic colloids for improving
he flexibility and strength of the photoconductive pol-
mer. Operable plasticizers are as follows: chlorinated
iphenyl, dimethyl phthalate, diethyl phthalate and
ctyl phthalate. Operable organic colloids are as fol-
ows: natural and synthetic resins, e.g. phenol resin,
henol resin modified with resin, polyvinyl acetal, poly-
inyl butyral, polyvinyl cinnamate, polycarbonate
esin. Operable matenals for electroconductive sup-
orts may be made of any materials which satisfy the
equirement of the electrophotographic art, e.g. metal
late or glass plate having NESA coating, plate or foil
1ade of electrically conductive resin or coated with
vaporated thin metal layer. If paper 1s to be used as a
upport for the photoconductive layer, pretreatment of
ne paper against penetration of the coating solution in
dvisable. The transparent support can produce a
ransparent electrophotographic plate, foil or film.
\fter an electrostatic charge has been applied, 1.e. after
1¢ layer has been charged positively or negatively by
1eans of a corona discharge, the layer becomes light
znsttive.

The reproduction of images by the electrophoto-
raphic method 1s carried out as follows: when the
hotoconductive layer has been charged by means of a
orona discharge apparatus, the support with the sensi-
zed layer i1s exposed to light under a master and is then
usted over 1 a per s¢ known manner with a resin
owder colored with carbon black. The image that now
ecomes visible can easily be wiped off. It can also be
xed by heating at about 120°C. From positive masters,
ositive images characterized by good contrast the
roducted.

This invention is still further illustrated with refer-
nce to the following illustrative examples.

EXAMPLE 1

| Gram of polyacenaphthylene and 0.6 gram of, as a
lasticiser, chlorinated diphenyl (commercially avail-
ble as ““Kanechlor™), are dissoived in 8 milliliters of
hlorobenzene. To the solution are added 0.5 milliliters
f dichloroethane containing 0.006 gram of a sensitizer
orresponding to compound number listed in Table 1.
'he solution is applied to an aluminum plate by means
f whirler coating and is dried to form a layer of 7u In
hickness. After said aluminum plate provided with the
ayer 1s charged negatively by means of corona dis-
harge with a charging device maintained at approxi-
1ately 6000 volts in the dark, it is placed under a posi-
ive master and is exposed to a 100W tungsten lamp at
n illumination of 50 luxes, and the said plate is pow-
ered over with a developer in a per se known manner.
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This developer consists of toner and carrier. The toner
consists of low melting point polystyrene, colophony
and carbon black. The toner is mixed with a carrier
substance such that the toner becomes triboelectrically
charged with a charge opposite to that produced on the
plate. A positive image is produced and is fixed by
slight heating. In Table 2, there are shown the optimum
amounts of exposure in lux-second units.

Table 2
Compound Number Optimum Exposure (lux.sec)
none 200000
5 320
7 300
9 75
15 180
16 110
18 65
33 135
35 480
41 105
42 320
51 380
52 1 40
53 290
54 140
58 130
60 175
63 140
71 180
92 70
97 150
03 1 00
05 120
09 130
10 180
111 70
112 70
113 20
116 115
EXAMPLE 2

I Gram of poly-N-vinylcarbazole, chlorinated di-
phenyl (commercially available as ““Kanechlor’) and
0.006 gram of a sensitizer, coresponding to compound
number listed in Table 1, in 10 milliliters of dichloro-
ethane to a solution. The solution is applied to an alu-
minum plate by means of blade coating and is dried to
form a layer of 10u in thickness. An electrophoto-
graphic image in the same way as that described in
Example 1. In Table 3, there are shown the optimum
amounts of exposure in lux-second units to produced
exactly the original images.

Compound Number

Table 3

Optimum Exposure (lux.sec)

nonc

20000
50
220
60
10
22
44
26
62
44
48
160
220
90
75
28
36
115
22
180
P10
44
36
40
a0
120
36
50
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Table 3-continued

Compound Number Optimum Exposure (lux.sec)

35 30
36 46
37 950
41 52
42 44
43 48
45 75
47 58
48 34
49 35
50 70
51 30
53 26
54 28
36 28
57 20
58 24
59 36
60 44
61 44
62 100
64 54
63 44
66 22
67 74
70 S6
71 20
72 22
76 60
78 38
80 46
82 50
83 24
84 19
85 17
86 54
87 42
g8 25
89 28
90 30
91 140
92 18
93 20
34 23
95 40
26 66
29 24
98 230
99 460
100 50
101 36
102 i15
103 36
104 68
105 19
106 120
107 S8
108 76
109 46
110 36
il 20
112 42
113 48
114 54
115 54
116 52
117 64
118 50
119 135
120 90
121 30
122 28

It is clear from Table 3 that the novel sensitizers
improve the photoconductivity of poly-N-vinylcar-
bazole.

EXAMPLE 3

1 Gram of brominated poly-N-vinylcarbazole (mono-
bromo-substituted product), 0.5 gram of polycarbon-
ate resin (commercially available as ‘‘Panlite-C"’), 0.3
gram of chlorinated diphenyl (commercially available
as ““Kanechlor”’) and 0.002 gram of sensitizer listed in
Table 1 are dissolved in a mixed-solvent of 8 milliliters
of chlorobenzene and 2 milliliters of dichloroethane.
This solution is applied to an aluminum plate by means
of a blade coating and dried to form a layer of 14u In
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thickness. On this support, electrophotographic images
are produced in the same way as that described in
Example 1. Table 4 shows the optimum amounts of
exposure in lux-second units to reproduce exactly the

original images.
Table 4

_______—_—_—-———-—_——-'—'___———-_

Compound Number Optimum Exposure (lux.sec)
e

none 80000
| 75
2 280
3 67
4 44
5 20
6 26
7 18
8 30
9 22
10 40
11 120
12 400
13 110
| 4 75
15 25
16 28
7 135
I8 23
19 410
20 3140
21 180
22 40
23 130
24 60
25 300
26 100
27 52
2R 52
29 48
30 110
31 320
32 270
33 27
34 30
33 26
37 52
38 440
19 110
40 125
41 22
42 28
43 32
44 75
45 103
46 {70
47 472
48 32
49 35
50 50
51 48
52 20
53 19
54 42
55 230
56 26
57 22
58 24
59 23
60 26
61 36
62 130
63 190
64 44
65 26
66 20
67 46
68 15
69 115
70 42
T1 18
72 20
73 48
74 110
75 115
76 70
77 44
78 35
79 75
8O 50
81 145
82 35
83 20
84 19
B85 17
R6 34
B7 34
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Table 4-continued

Compound Number Optimum Exposure (lux.sec)

B& 20
RO 2()
90 25
91l 100G
932 15
93 17
94 16
D5 40
96 §2
' 26
0¥ 180
99 140
04 46
01 36
02 58
03 20)
104 34
105 21
136 80
107 4.4
108 40
109 23
110 26
111 17
{12 26
(13 28
4 40
5 44
16 28
17 44
18 36
19 105
120 52
121 26
122 21
123 5
124 25
125 17
126 14
127 11
128 13

It 1s clear from Table 4 and FIGS. 1 to 9 that the
ovel sensitizers improve the photoconductivity and
1¢ spectrum characteristics of brominated poly-N-
inylcarbazole.

The invention has been described in detail with par-
cular reference to preferred embodiments thereof,
ut it will be understood that variations and modifica-
ons can be effected within the spirit and scope of the
ivention as described hereinabove and as defined in
e appended claims.

What we claim is:

1. An electrophotographic material comprising a
onductive support layer and photoconductive insulat-
g layer, the latter comprising a combination of a
hotoconductive polymeric compound and a sensitiz-
ig amount of a sensitizer having the following formula:

+

Anion

herein
B represents a radical selected from the group con-

sting of
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/\|/ e B ,_//\’/X\\\v
| and
R NN = R \/ /\\RB
2
\]/
OCH3
r/"};\l/ O\\ Re
:\*\ I"‘ / ’
R{\/\/ B
Xy

R, is hydrogen, phenyl or an ethenyl radical selected
from the group consisting of styryl, p-methoxystyryl,
3,4-dimethoxy-styryl, a-phenylstyryl, a-phenyl-p-
methoxystyryl, B-furyl(a’)ethenyl and oa-phenyl-8-
furyl{(a’) ethenyl;

R, 1s hydrogen or phenyl;

R, 1s hydrogen, methyl or phenyl,;

R, 1s hydrogen or phenyl;

R; 1s hydrogen, phenyl or an ethenyl radical selected
from the group consisting of styryl, p-methoxystyryl,
3,4-dimethoxy-styryl, «-phenyl-p-methoxystyryl, gB-
furyl{(a’)ethenyl and a-phenyl-g8-furyl(a’)ethenyl,;

Rg 1s hydrogen or phenyl;

R, 1s hydrogen or phenyli;

R, is hydrogen or phenyl,;

Ry is hydrogen or p-methoxyphenyl,;

the anion 18 an anionic function selected from the
group consisting of perchlorate, fluoroborate, chlorof-
errate, chlorozincate and nitrate;, and

X i1s oxygen or a sulfur atom;

sald photoconductive polymeric compound compris-
ing at least one compound selected from the group
consisting of poly-N-vinylcarbazole, brominated poly-
N-vinylcarbazole and polyacenaphthylene.

2. An electrophotographic material according to
claim 1, wherein said sensitizer comprises at least one
compound selected from the group consisting of 2-(a-
phenyl-p-methoxystyryl)-4-[(2’-phenyl-4’-ben-
zopyranylidene)methyl Jbenzopyrylium  perchlorate,
2-p-methoxystyryl-4-{(2'-3",4""-dimethoxystyryl-3'-
phenyl-6'-methyl-4'-benzopyranylidene )methyl |ben-
zopyrylium perchlorate, 2-[(2"-phenyl-4"-ben-
zopyranylidene) methyl]-3-phenyl benzopyrylium fluo-
roborate, 2-[(2'-phenyl-4'-benzopyranylidene Jme-
thyl]-4-p-methoxyphenyl benzothiopyrylium perchlo-
rate, and 2-[(2'-phenyl-4’-benzothiopyryanylidene)-
methyl]-4-p-methoxyphenyl benzothiopyrylium per-
chlorate.

3. An electrophotographic material according to
claim 1, wherein said combination comprises 100
weight parts of photoconductive polymeric compound

and 0.01 to 3.0 weight parts of sensitizer.
% *x * % ¥
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