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(57) ABSTRACT 
Electrophotographic light-sensitive materials having a 
photoconductive layer formed on an electroconduc 
tive support, the photoconductive layer comprising an 
organic photoconductive compound (monomer or 
polymer) and 4-dicyanomethylene-4H-indeno. 1,2- 
b)thiophene or 8-dicyanomethylene-8H-indeno.2, l 
bithiophene or their derivatives as sensitizers, and 
processes for preparing such compounds from 4H 
indeno. 1,2-b)thiophene-4-one or 8H-indeno. 2, 1 
blithiophen-8-one or their derivatives and malonitrile. 

5 Claims, No Drawings 
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1. 

ELECTROPHOTOGRAPHIC PHOTOCONDUCTIVE 
LAYER COMPRISING AN ORGANC 

PHOTOCONDUCTOR AND A 
DCYANOMETHYLENE-INDENOTHIOPHENE 

SENSITIZER 

RELATED APPLICATION 
U.S. Pat. application Ser. No. 416,792, filed Nov. 19, 

1973, describes and claims the corresponding indeno 
thiophenones which are starting materials for the com 
pounds of this invention. 

BACKGROUND OF THE INVENTION: 
Electrophotographic light-sensitive materials com 

prise an electroconductive support with a photocon 
ductive layer formed thereon. The principle of an elec 
trophotographic process is that an electrostatic latent 
image is produced by image-wise exposure of a charged 
photoconductive layer and the image is then developed 
by a developer or toner (in liquid or powder form) 
which is electrically precipitated on the latent image to 
form a visible image. Conventionally, for forming the 
photoconductive layer, inorganic photoconductors 
such as photoconductive zinc oxide or selenium are 
used. Recently, the use of an organic photoconductive 
compound, e.g., a photo conductive polymer such as 
poly-N-vinylcarbazole in place of the inorganic photo 
conductors has been proposed. Amongst the advan 
tages of organic photoconductive compounds are 
transparency and mechanical flexibility. Additionally, 
they are easy to form into photoconductive layers. On 
the other hand, they absorb light in the ultraviolet re 
gion of the spectrum, but are not sensitive to visible 
light. To overcome this disadvantage, i.e., to shift their 
absorption into the visible region of the spectrum, dye 
stuff sensitizers are added to the organic photoconduc 
tive compounds. Such dyestuffs as have been previ 
ously employed are generally not stable and bleach out 
quickly so that the organic photoconductive com 
pounds lose their sensitivity in the visible region. As a 
result, electrophotographic light-sensitive materials 
prepared utilizing organic photoconductive com 
pounds containing dyestuff sensitizers are of limited 
practical use. 

It is, therefore, an object of the present invention to 
provide stable sensitizers and improved electrophoto 
graphic light-sensitive materials containing such stable 
sensitizers. 

SUMMARY OF THE INVENTION 
The present invention relates to electrophotographic 

light-sensitive materials having a photoconductive 
layer formed on an electroconductive support, the pho 
to conductive layer comprising an organic photocon 
ductive compound such as a photoconductive mono 
mer or polymer and 4-dicyanomethylene-4H 
indeno. 1.2-bithiophene or 8-dicyanomethylene-8H 
indeno. 2, 1-hithiophcne or their derivatives as a sensi 
tizer, and a process or preparing such compounds and 
their derivatives. 

in general, electrophotographic light-sensitive matc 
rials comprise an electroconductive support and a pho 
to conductive layer formed on the support. 
The elcctrophotographic light-sensitive materials of 

the present invention are characterized in that the pho 
toconductive layer comprises an organic photoconduc 
tive compound sensitized with 4-dicyanomethylene 
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such 

2 
4H-indeno. 1,2-bithiophene or 8-dicyanomethylene 
8H-indeno.2, 1-b)thiophene and their derivatives hav 
ing the following general formulas. These compounds 
are used as sensitizers for the organic photoconductive 
compound. 

neiro S Ra R 

“Crrr a 
R5 
Ril 

(b) Cri R2 

wherein R, R2, R3, R., Rs and Rs are hydrogen or nitro 
groups. 
These compounds are respectively designated as fol 

lows: 
A. 8-dicyanomethylene-8H-indeno. 2, 1-bithiophene. 
B. 4-dicyanomethylene-4H-indenot l.2-b)thiophene. 
The electrophotographic light-sensitive materials of 

the present invention may be prepared by forming a 
photoconductive layer on an electroconductive sup 
port, the photoconductive layer comprising any of a va 
riety or organic photoconductive monomers such as N 
vinylcarbazole or organic photoconductive polymers 

aS poly-N-vinylcarbazole and 4 
dicyanomethylene-4H-indeno. 1,2-bithiophene or 8 
dicyanomethylene-8H-indeno.2, 1-bithiophene or their 
derivatives as indicated above. 4-decyanomethylene 
4H-indeno. 1,2-b)thiophene or 8-dicyanomethylene 
8H-indeno2, 1-bithiophene or their derivatives are uti 
lized in an amount of from 0.01 to 1.2 mole per mole 
of organic photoconductive monomer or per mono 
meric unit of the organic photoconductive polymer (l 
mole of the organic photoconductive polymer is repre 
sented by monomeric unit of the polymer). 

50 

55 

60 

65 

4-dicyanomethylene-4H-indeno(1,2-bithiophene or 
8-dicyanomethylene-8H-indeno2,1-bithiophene and 
its derivatives for use in accordance with the present 
invention are shown by structural formulas below: 

NC-C-CN 

S 

(I) 

- 

4-dicyanomethylene-4H-indeno-1,2-bithiophene 
S Noe 

(II) 

NC-C-CN 
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2-nitro-4-dicyanomethylene-4H-indeno. 1,2- 
b)thiophene 

(III) 

NC -C-CN O 

6-nitro-4-dicyanomethylene-4H-indeno. 1,2- 
b)thiophene 

15 

NO2 
(IV) 

2O 

2,6-dinitro-4-dicyanomethylene-4H-indeno. 1,2- 
b)thiophene 

25 

NO2 

O2N 
NC-C-CN 

6,8-dinitro-4-dicyanomethylene-4H-indeno. 1,2- 35 
b)thiophene 

NO2 
SN NO2 40 

(VI) 

O2 
45 

NC-C-CN 

2,6,8-trinitro-4-dicyanomethylene-4H-indeno. 1,2- 
b)thiophene 50 

55 

(VII) 

8-dicyanomethylene-8H-indeno-2, 1-b)thiophene 60 

C-CrCN 

4 
2-nitro-8-dicyanomethylene-8H-indeno-2, 1 
b)thiophene 

(TX) 

6-nitro-8-dicyanomethylene-8H-indeno-2, l 
bithiophene 

NCarC-CN 

(X) 

2,6-dinitro-8-dicyanomethylene-8H-indeno-2, 1 
b)thiophene 

(XI) 

4,6-dinitro-8-dicyanomethylene-8H-indeno-2, 1 
b)thiophene 

2,4,6-trinitro-8-dicyanomethylene-8H-indeno- 2, 1 
b)thiophene 

Organic photoconductive compounds for use in ac 
cordance with the present invention include the follow 
ing: 

Preferred organic photoconductive polymers include 
poly-N-vinylcarbazole, chlorinated or brominated 
poly-N-vinylcarbazole, polyvinylpyrene, polyvinyl 
naphthalene, polyvinylanthracene, poly-9- 
vinylfluorene, poly-1-arylimidazole, bromopyrene 
formaldehyde resin and poly-p-phenylene-1,3,4- 
oxadiazole. 

Preferred organic photoconductive monomers in 
clude N-vinylcarbazole, N-ethylcarbazole, anthracene 
and pyrene. - 
However, poly-N-vinylcarbazole and chlorinated or 

brominated poly-N-vinylcarbazole are preferably used 
as an organic photoconductive compound. 
Suitable electroconductive supports which may be 

used in the present invention include, for example, me 
tallic sheets such as aluminium foil and synthetic resin 
sheets coated with a layer of aluminium. 
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Electrophotographic light-sensitive materials in ac 
cordance with the present invention can be produced, 
for example, as follows: 
From about 0.01 to about 1 

dicyanomethylene-4H-indeno. 1,2b)thiophene or 
mole of 4. 

8 
dicyanomethylene-8H-indeno2, 1-bithiophene or their 
derivatives as shown above is mixed with l mole of the 
organic monomer or monomeric unit of the organic 
photoconductive polymer and the mixture is dissolved 
in an organic solvent such as tetrahydrofuran or diox 
ane to prepare a light-sensitive solution. Polyester 
resin, novolac resin or acrylic resin may, if desired, be 

6 
obtained was evaluated using "Electrostatic paper 
analyser Type SP-428 sold by kawaguchi Denki 
Seisakusho' as follows: 
The material obtained above was divided into two 

parts. The photoconductive layer was negatively or 
positively charged by a corona discharge of about 
-6kV or -6kV for 20 seconds to obtain a surface elec 

O 

added to this solution. Furthermore, polychlorobiphe 
nyl may be added to this solution. The resulting light 
sensitive solution is then applied to a surface of an elec 
troconductive support, for example, using a doctor 
blade, left to set, and then dried. 
The following Examples are given by way of illustra 

tion only. 
EXAMPLE 1 

A light-sensitive solution containing a photoconduc 
tive composition for use in the production of a photo 
conductive layer was prepared from the following in 
gredients: 

poly-N-vinylcarbazole 
6,8-dinitro-4- 
dicyanomethylene-4H 
indenot l.2-bithiophene 
Polyester Adhesive 49000 
(Trade mark of polyester 
resin sold by E.I. Du Pont 
de Nemours & Co., Inc.) 

387 mg (2m moles) 

65mg (0.2m mole) 
38 mg 

This light-sensitive solution was applied as a coat on 
an aluminium layer on a polyester resin film (thickness: 
75 pu), using a doctor blade set at a 200 a gap, and then 
dried in a desicator having silica gel to evaporate a sol 
vent, and further dried at a temperature of 60°C for 
about 10 minutes and at a temperature of 120°C for 
about 2 minutes. A photoconductive layer having a 
thickness of about 7 p. was formed on the aluminium 
layer. 
The sensitivity of the electrophotographic light 
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tric potential Vdo and then subjected to dark decay for 
20 seconds to obtain a surface residual potential Vpo. 
This charged light-sensitive material was exposed to a 
tungsten filament lamp whose illuminance at the sur 
face of the light-sensitive layer was adjusted to be 20 
lux. The time (seconds) required to reduce the surface 
electric potential to one half or one fifth of the residual 
surface potential Vpo were measured. The amounts of 
exposure, E11 (lux'sec) and Els (lux'sec), required to 
reduce the surface electric potential to one half and 
one fifth of Vpo are calculated by "20 lux X time (sec 
onds)'. The E1 and Els represent the sensitivity of the 
electrophotographic light-sensitive material. The lower 
the value of E or Els the higher the sensitivity of the 
light-sensitive material. The value of Vpo, E11 and Eis 
are shown in the Table 1 below. 

Table 1 

Charge Vpo E12 Eis 
(V) (lux'sec) (uxsec) 

-- 480 14.0 44.9 
-- 425 1.7 33.7 

Similar results are obtained with the corresponding 
8-dicyanomethylene-8H compound. 

EXAMPLES 2 - 8 
Electrophotographic light-sensitive materials (No. 2 

- No. 8) of the present invention were obtained by re 
peating the same procedure as that of Example 1 ex 
cept that organic photoconductive compound, sensi 
tizer, Polyester Adhesive 49000 and tetrahydrofuran 
were used as shown in the following Table 2 and thick 
ness of photoconductive layer was that as shown in 

sensitive material (No. 1) of the present invention thus 45 Table 2. 

Table 2 

poly-N-vinyl- 6,8-dinitro- Polyester Tetra- thick 
carbazole 4-dicyanomethyl- Adhesive hvdro- ness 

ene-4H-indeno 49000 uran of 
1,2-b- photo 

No. 2 thiophene conduc 
tive 
layer 

290 mg 243 mg 46 mg 5.2 g about 
(.5 m moles) (0.75 m mole) 12 u. 
1-bromopyrene 
formaldehyde do. d). do. do. 

No. 3 resin 
586 mg 65 mg 290 mg 5.3g about 
(2 m moles) (0.2 m mole) l pu 

do. do. do. do. do. 
No. 4 586 mg 130 mg 324 mg 3.9 g about 

(2 m moles) (0.4 m mole) lipi. 
poly-N-vinyl- 2,6,8-trinitro- do. do. do. 
carbazole 4-dicyanomethyl- do. do. do. 

ene-4H-indeno 
No. 5 l,2-b- 

thiophene 
387 mg 37 mg 37 mg 6.1 g about 
(2 m moles) (0.1 m mole) 4 p. 
l-bromopyrene do. do. do. do. 
formaldehyde 
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Table 2-Continued 
No. 6 resin 

586 mg 37 mg 280 mg 5.1 g 
(2 m moles) (0.1 m mole) 
+ 1) 6,8-dinitro- do, do, 
chlorinated 4-dicyanometh 
poly-N-vinyl- ylene-4H 

No. 7 carbazole indeno. 1,2-b- 
thiophene 

342 mg . 243 mg 48 mg 6.0 g 
(1.5 m moles) (0.75 m mole) 
* 2) do. do. do. 
brominated 
poly-N-vinyl 

No. 8 carbazole 
348 mg 243 mg 49 mg 6.0 g 
(1.5 m moles) (0.75 m mole) 

about 
10 u, 
do. 

about 
10 p. 

about 
10 u, 

*1) Chlorine is contained in a proportion of one chlorine atom per monomeric unit of 
poly-N-vinyl-carbazole. 

2) Bromine is contained in a proportion of one bromine atom per two monomeric units of 
poly-N-vinyl-carbazole. 

Vpo, E112 and E115 of the light-sensitive materials No. The 4-dicyanomethylene-4H-indeno. 1,2- 
2- No. 8 were measured by repeating the same proce- 20 b)thiophene compounds of this invention are novel. 
dure as that of Example 1. The values obtained are 
shown in the Table 3 below. 

y Table 3h7, 1/32 
No. Charge Vpo E112 Eis 

(V) (lux'sec) (lux'sec) 

- 505 20.6 6.7 
2 

-- 340 24.0 68.6 
- 100 14.6 67.1 

3 
-- 800 23.7 75.5 
- 880 26.9 86.9 

4. 
900 29.2 93.2 

5 - 660 22.9 69.4 

-- 560 14.9 47.7 
6 -- 420 32.0 81.0 

-- 270 57.4 93.2 
7 - 650 18.3 55.0 

-- 490 22.5 60. 
8 -- 630 9.9 60.0 

-- 490 23.3 67.7 

In the Examples supra, only 6.8-dinitro-4- 
dicyanomethylene-4H-indeno. 1,2-bithiophene (For 
mula V) and 2,6,8-trinitro-4-dicyanomethylene-4H 
indeno. 1,2-bithiophene (Formula VI) were used as a 
sensitizer. However, the values of Vpo, E112 and E115 
similar to those as shown in the Tables l and 3 can be 
obtained by using 4-dicyanomethylene-4H-indeno 
1,2-bithiophene or its derivatives as shown in Formu 

las I - IV in place of the above-mentioned two 4 
dicyanomethylene-4H-indeno-1,2-bithiophene deriv 
atives in amount of from 0.01 to 1 mole per monomeric 
unit of poly-N-vinylcarbazole, chlorinated or bromi 
nated poly-N-vinylcarbazole, or l-bromopyrene for 
maldehyde resin. 
Similar results are obtained with the corresponding 

8-dicyanomethylene-8H compounds with the same 
compositions. 
Electrophotographic light-sensitive materials having 

sensitivity to visible light can be produced with an or 
ganic photoconductive compound having no sensitivity 
to visible light by adding 4-dicyanomethylene-4H 
indeno. 1,2-bithiophene or 8-dicyanomethylene-8H 
indeno. 2, 1-b) thiophene or their derivatives to said or 
ganic photoconductive compounds. 

25 
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50 

Such 4-dicyanomethylene-4H-indeno. 1,2- 
b)thiophene and its derivatives can be prepared by the 
process as described below. 

Ri 
X 

R2 COOR S X 

(l) (2) 
Benzoic acid Thiophene 
ester derivative derivative 

R 
S 

+ X2 

R2 COOR 
(3) 

2- oc-thienylbenzoic 
acid ester derivative 

wherein R1 and R2 are hydrogen or nitro, X is chlorine, 
bromin or iodine and R is a lower alkyl group of from 
one to four carbon atoms. The reaction as shown above 
is carried out in an organic solvent such as dimethyl 
formamide at a temperature of from 50°C to 150°C. 

2- or-thienylbenzoic 
acid derivative 
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wherein R, R and R are same as mentioned above. 
The reaction as shown above is carried out in an aque 
ous solution of NaOH at a temperature of from 15°C to 
60°C. 

R 

.C. - e. 

COOH 

(4) R 
S 

R 

O 

(5). 
Indenothiophenone 
derivative 

the reaction of ring closure as shown above is carried 
out in the presence of polyphosphoric acid at a temper 
ature of from 70°C to 150°C. 

R 

HNO 

O 
(5) 

NO2 

R2 
O - 

(6) 
Indenothiophenone derivative 

The nitration as shown above if it is carried out is ef- 50 
fected in the presence of conc. H2SO4 at a temperature 
of from 0°C to 15°C. 

R 
R CN l S 

-- ce 
Rá CN R2 o 

O NC-C-CN 

(5) 

O 

15 

20 

25 

30 
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10 
The reaction as shown above is carried out in the pres 
ence of piperidine in a solution of tetrahydrofuran. 
The novel compounds of formula 6 of the present in 

vention as shown above is most useful as a sensitizer for 
organic photoconductive compounds such as poly-N- 
vinylcarbazole. 
The processes of preparing 6,8-dinitro-4- 

dicyanomethylene-4H-indeno. 1,2-bithiophene and 2 
6,8-trinitro-4-dicyanomethylene-4H-indeno. 1,2- 
bithiophene are shown in detail below: 

13 g (0.05 mole) of methyl 2-chloro-3,5- 
dinitrobenzoate (m.p. 93 - 196°C, Formula 1 as 
shown above) and 21 g (0.1 mole) of 2-iodothiophene 
(b.p. 71 - 73°C at 16 mm Hg, Formula 2) were dis 
solved in 100 ml of dimethylformamide and the solu 
tion was heated at a temperature of 70°C. To this solu 
tion was added 20 g of active cupper powder (as pre 
pared by the method disclosed in Journal of American 
Chemical Society Vol. 55 Page 4219 (1933) by E. C. 
Kleiderer and R. Adams) over 10 minutes and the solu 
tion was stirred at a temperature of about 70°C for 50 
minutes. After the solution has been cooled, the reac 
tion product was poured into 500 ml of cold water. The 
precipitate thus produced was filtered off and washed 
with water. After water was removed from the precipi- . 
tate, the precipitate was added to 500 ml of acetone. 
After the stirring has been continued, the solution was 
filtered. The filtrate was treated with active carbon, 
and then filtered. The filtrate was condensed to obtain 
a crude product. 13.1 g of a yellowish crystalline prod 
uct (m.p. 134 - 135°C) was obtained in an 85% yield 
by recrystallization of the crude product from ethyl al 
cohol. This product was identified to be methyl 2-o- 
thienyl-3,5-dinitrobenzoate (Formula 3) by ultimate 
analysis. 

Analysis: 

Calculated for 46.75 2.61 9.09 10.41 
ChsNOS 

Found 46.86 2.60 9.02 10.61 

The presence of carbonyl group was proved by infra 
red absorption spectrum at 1730 cm. 
23.6 g of methyl 2-a-thienyl-3,5-dinitrobenzoate 

(Formula 3) thus obtained was dissolved in 100 ml of 
dioxane and to this solution was added an aqueous so 
lution of NaOH (6 g of NaOH in 200 ml of water) and 
the stirring was continued for 3 hours. To this solution 
was added a small amount of active carbon and the so 

R3 
-- H2O 

(6) 
4-dicyanomethylene 
lH-indenol,2-b- 
thiophene or its 
derivatives 
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lution was filtered. To the filtrate was added a cold 
water and the filtrate was neutralized with 6H-HCl with 
cooling to obtain a yellowish crystalline product. The 
crystalline product was filtered off and washed with wa 
ter, and then dried. A crude product (m.p. 171 - 5 
172°C) was obtained in a yield of 21.5 g. A yellowish 
crystalline product (m.p. 172.5 - 173.5°C) was ob 
tained by the recrystallization of the crude product 
from benzene. This product was identified to be 2-cy 

mate analysis. 
thienyl-3,5-dinitrobenzoic acid (Formula 4) by ulti 

Analysis: 
- C(%) H(%) N(%) S(%) 

Calculated for 44.90 2.06 9.52 10.90 
CHNOS 

44.65 2.0 9.65 10.72 Found 

The presences of carbonyl group and hydroxyl group 
were respectively proved by infrared absorption spec 
trum at 1,730 cm and 3,000 cm. 
To 2 g of 2-a-thienyl-3,5-dinitrobenzoic acid (For 

mula 4) was added 60 g of polyphosphoric acid and the 
mixture was heated at a temperature of from 130°C to 
140°C. After cooling, the reaction mixture was poured 
into 200 ml of cold water. The precipitate thus pro 
duced was filtered off and washed with an aqueous so 
lution of sodium carbonate and water, and then dried. 
18 g of a crude product (m.p. 206-207.5°C) was ob 
tained in a 95% yield. An orange-brownish crystalline 
product (m.p. 209.5 - 210.0°C) was obtained by the 
recrystallization of the crude product from tetrahydro 
furan. This product was identified to be a novel com 
pound of 6,8-dinitro-4H-indeno. 1,2-bithiophen-4-one 
(Formula 5) by ultimate analysis. 

Analysis: 
C(%) H(%) N(%) S(%) 

Calculated for 47.83 1.46 0.1 11.6 
CHNOS 

Found: 47.65 157 0.01 .62 

The presence of carbonyl group was proved by infra 
red absorption spectrum at 1730 cm. 

1.5 g 6,8-dinitro-4H-indeno. 1,2-b)thiophen-4-one 
(Formula 5) was dissolved in 30 ml of conc. HSO and 
to this solution was added drop-wise with stirring, 5 ml 
of HNO3 (S.G. 1.38), at a temperature of from 5°C to 
10°C, over 30 minutes. Stirring was continued at this 
temperature for 1.5 hours. This solution was poured 
into 200 ml of cold water. A yellowish crystalline prod 
uct separated from the solution. The crude product was 
filtered and washed with water and then dried. 1.4 g of 
a yellowish needle-like crystalline product (m.p. 223 
- 223.5°C) was obtained in an 80.5% yield by the re 
crystallization of the crude product from dioxane-ethyl 
alcohol. This product was identified to be a novel com 
pound of 2,6,8-trinitro-4H-indeno. 1,2-b) thiophen 
4-one (Formula 6) by ultimate analysis. 

Analysis: 
- C(%) H(%) N(%) S(%) 

Calculated for 4.6 0.93 13.08 9.98 
CHNOS 

Found 40.90 1.32 2.90 10.23 
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The presence of carbonyl group was proved by infra 

red absorption spectrum at 1,730 cm. 
8g of 6,8-dinitro-4H-indeno. 1,2-bithiophen-4-one 

(Formula 5) and 3.8g of malonitrile were dissolved in 
150ml of tetrahydrofuran and to this solution was 
added a few drops of piperidine under reflux. After the 
reflux was continued to 20 minutes, tetrahydrofuran 
was distilled off at reduced pressure. The residue was 
washed with methyl alcohol. 4.4g of 6,8-dinitro-4- 
dicyanomethylene-4H-indeno. 1,2-bithiophene (For 
mula V; m.p. 244°C-245.5°C) was obtained by recrys 
tallization of the residue from dioxane. 

Analysis: 
C(%) H(%) N(%) S(%) 

Calculated for 51.85 1.24 17.28 9.89 
CHNPS 

Found 51.82 1.01 17.62 9.80 

The presence of cyano group was proved by infrared 
absorption spectrum at 2,230. 

10g of 2,6,8-trinitro-4H-indeno1,2-bithiophen 
4-one (Formula 6) and 4g of malonitrile were dissolved 
in a mixture of 200 ml of tetrahydrofuran and 200 ml 
of methyl alcohol and to this solution was added a few 
drops of piperidine under reflux. After the reflux was 
continued for 20 minutes, the crystals separated from 
the Solution were filtered. After the crystals have been 
recrystallized from a mixture of dioxane and acetoni 
trile, 8g of 2,6,8-trinitro-4-dicyanomethylene-4H 
indeno. 1,2-b)thiophene (Formula VI; m.p. over 
300°C) was obtained in the form of red plate crystal. 

Analysis: 
C(%) H(%) N(%) S(%) 

Calculated for 45.33 0.82 8.97 8.68 
CHNsPS 

Found 45.85 0.84 9.04 9.02 

The presence of cyano group was proved by infrared 
absorption spectrum at 2,220 cm. 
The corresponding 8-dicyanomethylene-8H com 

pounds are also novel. They are prepared by the reac 
tion of malononitrile on the corresponding 8 H 
indeno2, 1-b) thiophene-8-ones as illustrated above. 
The starting materials are prepared by the procedures 
described in: 
MacDowell, et al; J. Org. Chem. 32, 2441 (1967) 
Dubard, et al; Academy Science Ser. C. 271 (4) 
3 l l (1970). 

What is claimed is: 
1. An electrophotographic light-sensitive material 

having a photoconductive layer formed on an electro 
conductive support, the photoconductive layer com 
prising an organic photoconductive monomer or an or 
ganic photoconductive polymer, and a sensitizing com 
pound of the formula: 

NC-C-CN 

R6 Rly. 
(A) 

65 
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(B) 
R2 

NC-C-CN 
wherein R, R2, Ra, R., Rs and Rs are hydrogen or nitro 
groups wherein the sensitizing compound is present in 
an amount of from about 0.01 to about 1.2 mole per 
mole of the organic photoconductive monomer or per 
monomeric unit of the organic photoconductive poly 
Iner. 

2. An electrophotographic light-sensitive material ac 
cording to claim 1 wherein the sensitizing compound is 
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6,8-dinitro-4-dicyanomethylene-4H-indeno. 1,2- 
bithiophene. - 

3. An electrophotographic light-sensitive material ac 
cording to claim 1 wherein the sensitizing compound is 
2,6,8-trinitro-4-dicyanomethylene-4H-indeno. 1,2-b- 
thiophene. , 

4. An electrophotographic light-sensitive material ac 
cording to claim 1 wherein the sensitizing compound is 
2,6-dinitro-8-dicyanomethylene-8H-indeno2, 1 
bithiophene. 

5. An electrophotographic light-sensitive material ac 
cording to claim 1 wherein the sensitizing compound is 
2,4,6-trinitro-8-dicyanomethylene-8H-indeno2, 1 
bithiophene. 


