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[57] ABSTRACT 
A heat or pressure sensitive copying paper is provided 
containing a ?uoran compound as a color former, said 
color being developed in said heat or pressure sensi 
tive copying paper through the application of heat or 
pressure, said fluoran compound being of the formula 

(III) 

wherein R1 is halogen; R2 is hydrogen or methyl; R3 is 
hydrogen, methyl or ethyl; each of R4 is independently 
halogen or methyl; R5 is methyl or ethyl; and n is O or 
an integer from 1 to 4. 

19 Claims, No Drawings 



1 
PRESSURE-AND-HEAT-SENSITIVE COPYING 

‘ PAPER 

The present invention relates to copying paper which 
is heat or pressure sensitive which contains acolor for 
mer. ' 

According to a second aspect of the invention, a new 
series of fluoran compounds are provided which serve 
as a color former for this paper. . 

The ?uoran compounds of the invention are particu— 
larly useful for developing color in the copying paper 
having a green or black shade. The ?uoran compounds 
have the general formula 

wherein R1 is halogen; R2 is hydrogen or methyl; R3 is 
hydrogen, methyl or ethyl; each of R4 is independently 
halogen or methyl; R5 or ethyl; and n is 0 or an integer 
from 1 to 4. 
Such ?uroan compounds as ([11) may be applied to 

the pressure-sensitive copying'paper in a manner, for 
example, described in the Japanese Pat. No. 
4,614/1971. Also a dye for the pressure-sensitive copy 
ing paper is generally applicable to the heat-sensitive 
copying paper in such a manner as is described in the 
‘Japanese Pat. No. 14,039/1970. The product ([1]) can 
also be applied to the heat-sensitive copying paper in a 
similar manner. However, when the dye is used for the 
heat-sensitive copying paper, it is not used in microcap 
sules of gelatin etc., as in the case of the pressure-sensi 
tive copying paper. Instead, it is used in a powdery state 
after being pulverized with a color coupler, so that par 
ticularly great importance is attached to the stability of 
the dye itself. For example, 2-anilino-6-diethylamino 
?uoran (compound IV, developing into a green color) 
and 2-anilino-3-methyl-6-diethylamino?uoran (com 
pound V, developing into a black color), disclosed in 
Belgian Pat. No. 744,705, are known as the dyes for 
pressure-sensitive copying paper that singly develop 
into a green or black color: 

3,920,510} 

25 

(V) 

But they have not enough stability to make themselves 
suitable for heat~sensitive copying paper. That is, when 
these dyes are pulverized in an aqueous solution of 
PVA and, then, mixed with bisphenol Aect., in accor 
dance with the method of the Patent No. 14,039/1970, 
to prepare a coating material for the heat-senstive 

30 copying paper, the coating material itself develops into 
a green or black color (hereinafter called “self color 
development”) at~this stage already. It is therefore very 
difficult to make any heat-sensitive copying paper of 
practical value. In the course of our study to solve the 
defect of self color development, it was found that self 
color development could be perfectly prevented by in 
troducing one or more halogens into an anilino radical 
as shown in the general formula (III). It was also found 
that the introduction of halogen produces a very useful 

40 dye by improving light and water resistance of the color 
which is developed and by suppressing the sublimation. 

These ?uroan compounds not only are very useful as 
45 the dye for heat-sensitive copying paper but also have a 

high practical value as the dye for pressure-sensitive 
copying paper. ‘ 

5'0 Now the present invention is further illustrated by the 
following specific example: 

EXAMPLE 1 

Preparation of 2-chloroanilino-6-diethylamino?uoran 
(VI) 

1:a_// >~ct (v1) 
= o 

c H ' 01-1 on 
1 / , _ @0 

r , 

2 .J \ c0 ‘ ¢l 

(VII) (VIII) 
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25 g of aceto~p-phenetidide, 36.6 g of p-chloro 
bromobenzene, 10 g of potassium carbonate, 0.7 g of 
copper powder and a small quantity of iodine were 
heated under re?ux for 48 hours, and then, after addi~ 
tion of 12 g of potassium hydroxide and 60 ml of ethyl 
alcohol, further heated under re?ux for 20 hours. The 
product was discharged into water, and the precipitate 
was filtered off and distilled in vacuo. Then 28.7 g (83 
per cent of theoretical yield) of 4-chloro-4'-cthoxydi 
phenylamine (VII) was obtained, and it was found to be 
white crystals (b.p. 185 to 190°C/4 ,Jg, mp. 56 to 
57°C). , . 

From the following analysis result, it was confirmed 
that the product was CI3HIZCINO. 

C H N 

Theoretical 66.90 5.14 5.91 
Found 66.00 5.12 5.95 

Then 10 g of the compound (VII), 13.4 g of 4-die 
thylamino-2-hydroXy-2'gcarboxybenzophenone (VIII) 
and 70‘ g of concentrated sulfuric acid were stirred at 
ordinary temperature for 48 hours. The product was 
discharged into 1 'I of water, and the’ precipitate'was ?l 
tered off, washed with an aqueous solution of caustic 
soda, and recrystallized with toluene. Then 11.8 g 
(55.5 per cent of theoretical yield) of ' 2-p 
chloroani1ino-6-diethylaminofluoran (VI) was ob 
tained. The product was a slightly colored powder 
(m.p. 210° to 213°C) and developed a green‘color in 
the presenceof a member selected from a group con 
sisting of clay, resin, bisphenol A and the like. 
From the following ‘analysis result, it was confirmed 

that the product was C3OHZ5CINZO3. ' 

c ‘ _ H 

Theoretical 72.50 ' 5.04 5.64 
Found 73.10 5.11 5.38 

EXAMPLE-2 
Preparation of 

2-m-chloroani1ino46-diethylamino?uoran (IX) 

C2. 

(X) 

15 

.40 

45 

50 

55 

4 
64 g of m-chloroaniline, 55 g of hydroquinone and 1 

g of sulfanilic acid were allowed to react with each 
other at 200°C for 20 hours, and theyproduct was dis 
solved in anaqueous solution of caustic soda and the 
filtered. The filtrate was made acidic with acetic acid, 
and the precipitate was distilled in vacuo. Then 35 g 
(31.8 per cent of theoretical yield) of 3-chloro-4’ 
hydroxydiphenylamine (X) was obtained, and it was 
found to be yellow crystals (b.p. 245° to 247°C/11 
mmHg, m.p. 96° to 98°C). 
From the following analysis result, it was confirmed 

that the product was CnHmCINO. 

C‘ H N 

Theoretical 65.60 4.56 6.38 
Found 65.20 4.70 6.38 

Then 14.1 g of the compound (X), l 8.5 g ofthe com 
pound (VIII) and 90 g of concentrated sulfuric acid 
were stirred at ordinary temperature for 48 hours. The 
product was discharged into 1 l of water, and the pre 
cipitate was filtered off, washed withlan aqueous solu 
tion of caustic soda, and recrystallized with toluene. 
Then 13 g.(40.8 percent of theoretical yield) of 2-m 
chloroanilino-6-diethylamino?uoran (1X) was ob 
tained. The product was a pale-purple powder (m.p. 
186° to 187°C.) and developed a green color in the 
presence of clay .or resin and a black color in the pres 
ence of=bisphenol.A. . 

From the following analysis result, it was con?rmed 
that the product was C30H25ClN2O3. 

C H N 

‘Theoretical 72.50 5.04 5.64 
Found I 71.94 4.97 5.47 

- EXAMPLE 3 

Preparation of 
2-o-chloroanilino-6adiethylamino?uoran (XI) 

60' 

65 

(x11) ' 

25 g of p-acetanisidide, 35 g of o-chlorobromoben 
zene, 10 g of potassium carbonate, 0.7 g of copper 
powder and a small quantity of iodine were heated 
under re?ux for 48 hours, and then, after addition of l 2 
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g of potassium hydroxide and 60 ml of ethyl- alcohol, 
further heated under reflux for 20 hours. The product 
was discharged into water, extracted with 100 ml of'tol 
uene‘, and distilled in vacuo. Then 29.2 g (-82.5 percent 
of theoretical yield) of 2-chloro-4'-methoxydiphenyla 
mine (Xll) was obtained, and it was found to be a yel— 
low viscous liquid (b.p. 205° to 2l0°Cl7mmHg). 
From the following analysis result, it was con?rmed 

that the product was CmHwClN‘O. 

c . H N 

Theoretical ' ' 66.90 5.14 5.91 5.21 6.01 
‘Found 67 .20 

Then 10' g of ‘the compound (x11), 13.4 'g of the com 
pound (Vlll) and 50 g of ‘concentrated sulfuric acid 
were stirred at ordinary temperature for 48 hours. The 
product was discharged into l VI of water, and thepre 
cipitatewas filtered off, washed with an aqueous solu 
tion of caustic soda, andrrecrystallized with toluene. 
Then 12.6 g (59.2 per cent of theoretical yield) of 2-0 
chloroanilino-6-diethylarninofluoran (Xl) was ob-' 
tained. The product was a pale-pink powder (m.p. 178° 
to l80°C) and developed a black‘ color in the presence 
of clay and bisphenol A and-a green color in the pres- 

ence of resin. > 
From the following analysis result, it was confirmed 

that the product was caouzscmzoa. 

C H N 

Theoretical 72.50 5.04 5.64 
Found 7 1 v73.00 5.05 5.48 

EXAMPLE 4 

_ Preparation of 
2-(3',5'-dichloroanilino)-6-diethylamino?uoran (Xlll) 

H , 

czus/ N‘ / l l / \ / NH 
. I \ _. 

l 
/ C=0 ‘cl 

(XIII) 

c9. 

' ergo-Gating 
c 

(XIV) 

9. 

28 g of 3,5-dichloroaniline, 19 g of hydroquinone 
and 0.3 g of sulfanilic acid were allowed to react with 
each other at 2006C for 20 hours, and the product was 
dissolved in the‘ solution of 10 g of caustic soda in 200 
‘:ml 'ojf‘wat'erjand then filtered. The filtrate was'added 
iwith'26.3 g of dimethylsulfuric acid, heated under re 
flux for 5 hours, and then cooled/The precipitate was 
filtered off and distilled in vacuo.'Then 35 g (76 per 

l0 

15 

20 

25 

40 

50 

55 
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6 
cent of theoretical yield) of 3,5-dichloro-4’-methoxydi 
phenylamine (XIV) was obtained, and it was found to 
be yellow crystals (b.p. 226° to 230°C/4 mml-lg, m.p. 

106° to 107°C). ' ' 
From the following-analysis result, it was confirmed 

that the product was CUHHCIZNO. 

C H N 

Theoretical 58.21 4.l0 5.22 
ound 57.20 3.95 5.12 

____F_/,/ 
Then 15 g of the compound, (XIV), 17.6 g of the 

compound (Vlll) and 100 g of’ concentrated sulfuric 
acid were condensed by stirring at ordinary tempera 
ture for 48 hours. The product was discharged into l l 
of water, and the precipitate was filtered off, washed 
with an aqueous solution of caustic soda, and recrystal 
lized with toluene. Thenl 8 g (60.5 percent of theoreti 
cal yield) of 2-(3',5’-dichloroanilino)-6-diethylamino 
?uoran (Xlll) was obtained. The product developed a 
green color in the presence of resin and a black color in 
the presence of clay and bisphenol A. 

i From the following analysis result, it was confirmed 

that the product was C30H24Cl2N2O3. 

C H N 

Theoretical 67.80 4.52 5.28 
Found 68.20 4.59 5.10 

EXAMPLE 5 

Preparation of 
2-(3’,4’§dichloroanilino)-6-diethylaminofluoran (XV) 

c 14 o 4 ct 

C'zHs/N f? 10 . // \1 

(XVI) 
33 g of p-acetanisidide, 68 g of 3,4-dichlorobromc 

benzene, 16 g of potassiumcarbonate, 1.5 ‘g of coppe 
powder and a small quantity of iodine were heate 
under re?ux for 48 hours, and then, after addition of l 
g of potassium hydroxide and 100 ml of ethyl alcoho 
further heated under re?ux for 20 hours. The pi'oduc 

' was discharged into water, and the precipitate was fi 
tered off and distilled in vacuo. Then 39 g (73 perce1 
of theoretical yield) of 3,4-dichloro-4'-methoxyd 
phenylamine (XVl) was obtained, and it was found 
be pale-yellow crystals (b.p. 228° to 232°C/4 mmH 
m.p. 101° to 102°C). . 
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From the following analysis result, it was con?rmed 

that the product was CmHuclzNo. 

C 

Theoretical 58.21 
. .22 

Found 58.15 3.99 5.16 

Then 30 g of the compound (XVI), 35 g of the com 
pound (VIII) and 175 g of concentrated sulfuric acid 
were stirred at ordinary temperature for 48 hours to 

off, washed with an aqueous solution of caustic 
soda, and recrystallized with toluene. Then 30.8 g 
(51.8 percent of theoretical yield) of 2-(3’,4’ 
dichloroanilino)~6-diethylamino?uoran (XV) was ob 
tained. The product was slightly colored powder (m.p. 
189° to 190°C), and developed a black color in the 
presence of clay, a green color with resin, and a black 
ish green color with bisphenol A. I 

From the following analysis result, it was confirmed 
that the product was C3,,H2QCI2NZO3. 

C H N 

Theoretical 67.80 4.52 5.28 
Found 68.00 4.54 5.20 

EXAMPLE 6 

Preparation of 
2-p-chloroanilino-3-methyl-o-diethylamino?uoran 

(XVII) 

C Ii CH 

C211 >N-—%\\/O\l \ 3 / § 2 5 ' __ i 

\ s / o C = O 

/ 1 
\ 

(XVII) 

(XVIII) 

40 g of 3-rnethyl-p-acetanisidide (Beilsteimsupple 
ment No. 1, vol. 13, p. 223), 51.5 g of p-chlorobromo 
benzene, 17.5 g of potassium carbonate, 1 g of copper 
powder and a small quantity of iodine were allowed to. 
react with each other at 200°C for 40 hours, and then, 
after addition of 20 g of potassium hydroxide and 100 
ml of ethyl alcohol, further heated under re?ux for 24 
hours. The product was discharged into water, ‘ex 
tracted with 200 ml of benzene, and distilled in vacuo. 
Then 48.2 g (87.3 percent of theoretical yield) of 2 
methyl-4-methoxy-4’-chlorodiphenylamine (XVIII) 

25 

30 

35 

45 

55 

60 

8 . 

was obtained, and it was foundto be a yellow viscous 
liquid (b.p.‘ 185° to 187°C/3 mmHg_)_. _ 
From the. following analysis result, it was con? 

that the product was CHHMCINO. - ' 
rmed 

e H V I ‘N 

Theoretical . 67.88 566 5.66 
Found _ 67.40 542 5.45 

I Then 24.75 g ofthe compound (XVIII) 31.3 g of the 
compound (VIII) and 150 gv of concentrated sulfuric 
acid were stirred at ordinary temperature for 40 hours. 
The product was discharged into-700 ml of water, and 
the precipitate was filtered off, washed with anlaqueous 
solution of caustic soda, _and,recrystalliz_ed with 600ml 
of‘. toluene. Then 41.3 g ‘(80.8 percent" er theoretical 
yield)‘ of 2-p-chloroanilino-3-methyl¥6-diethylamino 
?uoran (XVII) was obtained. The product was a pale? 
yellow powder (m.p. 212° to 213°C), and developed a 
black c'olor'in the presence of clay, resin and bisphenol 
A respectively. ' " ‘v ' ' 

From the following analysis result, it was con?rmed 
that the product was'calHwClNéOa. ‘ ’ ' ' 

H 

Theoretical 72.87 5.29 5.48 
Found 73.93 5.35 5.31 

EXAMPLE 7 

Preparation of _ 

2-m-chloroanilino-3-methyl-6-diethylaminofluoran 
(XIX) 

C H o \l CH C2, 

/ _ 

v \ \o I e) 
)c = o 

(XIX) 

. (XX) 

54.5 g of 3-methyl-p-acetanisidide, 70 g of m-chloro 
bromobenzene, 2,5 g of potassium carbonate, 1 g of 
copper powder and a small quantity of iodine ‘were al 
lowed toreact with each other at ‘220°C. for 24 hours, 
and then, after addition of 27 g of potassium hydroxide 
and, 150 ml of ethanol, further heated under re?uxifor 

was discharged into‘wate'r, and 
the precipitate was ?ltered off and ‘distilled in'vacuo. 
Then 61' g (81 percent of theoretical yield.) of 2-meth 

__ 
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yl-4-methoxy-3’-chlorodiphenylamine (XX) was ob 
tained, and it was found to be pale-yellow crystals (b.p. 
l53°_to 154°C/3 mmHg, m.p. 75° to 77°C). 
From the following analysis result, it was confirmed 

that the product was CHHMCINO. 

c H N 

Theoretical 67.88 5.66 ' 5.66 
Found 67.20 5.38 5.41 

Then 24.75 g of the compound (XX), 31.3 g of the 
compound (VIII) and 150 g of concentrated sulfuric 
acid were stirred at ordinary temperature for 48 hours. 
Theproduct was discharged into 1 l of water. And the 
precipitate was filtered off, washed with an‘aqueous so 
lution of caustic soda, and recrystallized with 300 ml of 
toluene and'4 g of activated charcoal.‘ Then 27.5 g 
(53.8 percent’ of theoretical yield) of 2-m 
chloroanilino-3-methyl-6-diethylamino?uoran (XIX) 
was obtained. The product was a white powder (m.p. 
211° to 212°C), and‘ developed a black color in the 
presence of'clay, resin and bisphenol A, respectively. 
From the following analysis result, it was confirmed 
that the product‘ was C3‘1H27ClN2O-3. 

C H N 

Theoretical 72.87 5.29 5.48 
Found 73.64 5.11 5.27 

EXAMPLE 8 

Preparation of 
‘2-o-chloroanilino-3-methyl-6-diethylaminofluoran 

(XXII) 

42.5 g of 3-methyl-p¢acetanisidide, 50 g of o-chloro 
bromobenzene, 18 g of potassium carbonate, 1 g of 

' copper powder and a small quantity of iodine were al 
lowed to reactv with each other at 220°C for 24 hours, 
and then, after addition of 30 g of potassium hydroxide 
and 100 ml of ethyl alcohol, further heated under re 

10 

20 
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10 
?ux for 20 hours. The product was discharged into wa 
ter, and the precipitate was filtered off and distilled in 
vacuo. Then 46.9 g (80 percent of theoretical yield) of 
2-methyl-4-methoxy-2’-chlorodiphenylamine (XXII) 
was obtained, and it was found to be yellow crystals 
(m.p. 90° to 91°C, b.p. 165° to 170°C/3 mmHg). 
From the following analysis result, it was con?rmed 

that the product was CHHHCINO. 

C H N 

Theoretical 67.88 5.66 5.66 
Found 67.05 5.56 5.68 

Then 17 g of the compound (XXII), 21.5 g of the 
compound (VIII) and 120 g of concentrated sulfuric 
acid were stirred at ordinary temperature for 40 hours. 
The product was discharged into 500 ml of water, and 
the precipitate was filtered off, washedwith an aqueous 
solution of caustic soda, and recrystallized with 350 ml 
of toluene. Then 21 g (59.8 percent of theoretical 
yield) of 2-o-chloroanilino-3-methyl-6-diethy1amino 
fluoran (XXI) was obtained. The product was a slightly 
colored powder (m.p. 192° to 193°C). 
From the following analysis result, it was con?rmed 

that the product was C13H27ClN2O3. 

C H N 

Theoretical 72.87 5.29 5.48 
Found 72.91 5.23 5.25 

EXAMPLE 9 

_ Preparation of 

2-p-bromoanilino-3-methyl-o-diethylamino?uoran 

(XXIII) _ 

c113 , 

cu3o-</ {yam-@431: 

(XXIV) 

18.95 g of 3-methyl-p-acetanisidide, 25 g 'of p 
dibromobenzene, 9 g of potassium carbonate, 0.5 g of 
copper powder and a small quantity of iodine were al 
lowed to react with each other at 220°C for 20 hours, 
and then, after addition of 20 g of potassium hydroxide 
and 100 m1 of ethyl alcohol, further heated under re 
flux for 22 hours. The product was discharged into wa 
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ter, extracted with I00 ml of toluene, and distilled in 
vacuo. Then I 1.5 g (37.2 percent of theoretical yield) 
of 2-methyl-4-methoxy-4'-bromodiphen'ylamine 
(XXIV) was obtained, and it was found to be a yellow 
viscous liquid _(b.p. 195° to 200°C/4 mmHg). . 
From the following analysis result, it was confirmed 

that the product was CHI-IMBrNO. 

12 
flux for 20 hours. The productvwas discharged into wa 
ter,‘ and the precipitate was filtered off and distilled in 
vacuo. The 48.7 g (83.4 percent of theoretical yield) of 
2,3’-dimethyl-4-methoxy-4’-chlorodiphenylamine 

5 (XXVI) was obtained, and it was found to be pale-yel 
low crystals (b.p. 200° to 205°C/4 mmI-Ig, m.p. 86° to 
87°C). ‘ 

From the following analysis result, it was con?rmed 
that the product was CHHIGCINO. 

C H N 10 

Theoretical 59.57 4.79 4.79 
Found 59.91 4.88 4.75 c H N 

Theoretical 68.83 6 l2 5.35 
‘Found 68.l6 6.04 5.22 

Then 5 g of the compound (XXIV), 5.36 g of the 15 
compound (VIII) and 35 g of concentrated sulfuric 
acid were stirred at ordinary temperature for 40 hours, 
and the product was discharged into 200 ml of water. 
The precipitate was ?ltered off, washed with an aque 
ous solution of caustic soda, and recrystallized with 100 
ml of toluene. Then 6.9 g (72.6 percent of theoretical 
yield) of 2-p-bromoanilino-3-methyl-6-diethylamino 
?uoran (XXIII) was obtained. The product .was a 
slightly colored powder, and developed a black color in 
the presence of clay, resin and a bisphenol A respec 
tively. ‘ - ' 

From the following analysis result, it was con?rmed 
' that the product was CmHmBrNzOs. 

.25 

,Then 26.15 g of the compound (XXVI), 31.3 g of the 
compoundv(VIII) and 150 g of concentrated sulfuric 
acid were stirred at ordinary temperature for 40 hours, 
and the product was discharged into I I of water. The 
precipitate was filteredoff, washed with;an ‘aqueous so 
lution of caustic soda, and recrystallized with 600 ml of 
toluene. The 40.1 g (65 percent of'theoretical'yield) of 
2-(3’-methyl-4'-chloroanilino)-3-methyl-6-die 
thylamino?uoran (XXV) was obtained. The product 
was a slightly colored powder (m.p. l48° to 150°C) and 
developed a black color in the presence of clay, resin 
and bisphenol A, respectively. 
From the following analysis resultfl'it was con?rmed 

30 that the product was C32H29CIN2O3C1H8. 
C H N ' 

Theoretical 67.03 4.86 5.05 
Found 67.82 4.64 4.95 C H N 

Theoretical 75.9l 6.00 4.54 
35 Found 75.03 - 5.54 4.52 

EXAMPLE l0 
Preparation of r . ' 

2-(4'-chloro-3’-methylanilino)-3-methyl-6’-die- EXAMPLE 1' 
thylamino?uoran (XXV) 40 Preparation of 

2-(3’,5’-dichloroanilino)-3-methyl-6-diethylamino 
?uoran (XXVII) 

45 c2H5 \ 0 CH3 C2‘ 
c n / N \ 

2 5 l / NH / \ 
\o ._ 

c -= 0 an 

50 

(XXVII) 

55 . 
CH3 CR. 

cn3o—</ \>—NH—© 
60 C2’ 

(XXVI) 

40 g of 3-methyl-p-acetanisidide, 5Q gof3-methyl-4- (XXVII'I) I 
chlorobromobenzene,_l7.5 gofpotassium carbonate,l . I ' i ‘A _ ' _ _ _‘ ‘ - 

g of copper powder and a small quantity of iodine were 65 40 g Of 3-methyl-p-acetanis|d1de, 55.5 g of 3,5 
allowed to reactwith each other at 210°C for -24_hours, 
and then, after addition of 20 g of potassium hydroxide 
and 100 ml of ethyl alcohol, further heated under re 

dichlorobromobenz'ene~,' l 7.5 of potassium carbonate, 
. VI g of copper powder and a small quantity of iodine 
were allowed to react with'each other for 24 hours, and 
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then, after addition of 20 g of potassium hydroxide and 
100 ml of ethyl alcohol, further heated under re?ux for 
20 hours. The product was discharged into water, and 
the precipitate was filtered off and distilled in vacuo. 
Then 44 g (69.8 percent of theoretical yield) of 2- 5 ?ux for 22 hours. The product was discharged into wa 
methyl-4-methoxy-3’,5f-dichlorodiphenylamine ter, extracted with 100 ml of toluene, ‘and distilled in 
(XXVIII) was obtained, and it was found to be pale- vacuo. Then 19 g (66.9 percent of theoretical yield) of 
yellow crystals (b.p. 192° to 193°C/4 mmHg, m.p. 104° 2-methyl-4-methoxy-3’,4'-dichlorodiphenylamine 
to 106°C). (XXX) was obtained, and it was found to be yellow 
From the following analysis result, it was confirmed ‘0 crystals (b.p. 203° to 210°C/3 mmHg, m.p. 80° to 

that the product was C14HI3CI2NO. 90°C). 
From the following analysis result, it was con?rmed 

that the product was CHHmCIQNO. 
C H N 

Theoretical 59.57 4.61 4.96 15 
Found 59.86 4.74 4.97 C H N 

Theoretical 59.57 4.61 4.96 
Found 57.63 4.32 . 4.92 

Then 28.2 g of the compound (XXVIII) 31.3 g of the 
compound (VIII) and 150 g of concentrated sulfuric 20 7 
acid were stirred at ordinary temperature for 24 hours, Then 18 g of the compound (XXX), 20 g of the com 
and the product was discharged into 1 [of water. The pound (VIII) and I00 g of concentrated sulfuric acid 
precipitate was filtered off, washed with an aqueous so- were stirred at ordinary temperature for 44 hours, and 
lution of caustic soda, and recrystallized with 700 ml of the product was discharged into 500 ml of water. The 
toluene. Then 4l .7 g (76.5 percent of theoretical yield) 25 precipitate was filtered off, washed with an aqueous so 
of 2-('3',5'-dichloroanilino)-3-methyl-6-diethylamino- lution of caustic soda, and recrystallized with 400 ml of 
?uoran (XXVII) was obtained. 'The product was a toluene. Then 23.7 g (68 percent of theoretical yield) 
white powder (m.p. 224 to 225°C) and developed a of 2-(3’,4'-dichloroanilino)-3-methyl-6-diethylamino 
purple color in the presence of.clay and a brown color ?uoran (XXIX) was obtained. The product was a 
in the ‘presence of resin and bisphenol A, respectively. 30 slightly colored powder (m.p. 190° to 191°C) and de 
From the following analysis result, it was confirmed veloped a purple color in the presence of clay and a 

that the product was C3lH26Cl2N2O3. black color in the presence of resin and bisphenol A, 9 
respectively. 

' ‘ From the following analysis result, it was con?rmed 

C- H ' N 35 that the product was C31H26Cl2N2O3. 

Theoretical 68.26 4.77 5.l4 
Found 67.86 4.68 4.89 

C H N 

- Theoretical 68.26 4.77 514 
40 Found 66.95 4.34 4.83 

EXAMPLE l2 

, Preparation of - 

2-( 3 ',4 ’-dichloroanilino)-3-methyl-6-diethylamino 
?uoran (xxrx) ' EXAMPLE ‘3 

' i 45 Preparation of 

' ' - 2-(2',5’-dichloroanilino)-6-diethylamino?uoran 

c2n5\ Q /0 C113 ‘ Cl (XXXI) 

° “ A'QMQ Q ' 2 5 - m-r c2 

\ ' \ ' C Hr o . ' c2I 5 NIIQ 

O 
= \ 

' / C 9 C9, 

(xxrx) 55 \ l 

cn3 c2. (xxxI) 

CH OGNEFQ-CR. - 3 60 ct 

cZHSO-Q-NHQ > 
C9. 

(XXX) 65 

18 g of 3-methyl-p-acetanisidide, 25 g of 3,4 
dichlorobromobenzene, 8 g of potassium carbonate, 

14 
0.5 g of copper powder and a small quantity of iodine 
were allowed to react with each other at 200°C for 24 
hours, and then, after addition of 10 g of potassium hy 
droxide and 50 ml of ethanol, further heated under re 

(XXXII) 
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30 g of p-acetophenetidide, 45.5 g of 2,5-dichloro 
bromobenzene, 13 g of potassium carbonate, 1 g of 
copper powder and a small quantity of iodine were al 
lowed to react with each other at 210°C for 24 hours, 
and then, after addition of 15 g of potassium hydroxide 
and 75 ml of ethanol, further heated under re?ux for 20 
hours. The product was discharged into water, ex 
tracted with 150 ml of toluene, and distilled in vacuo. 
Then 33.1 g (70 percent of theoretical yield) of 2,5 
dichloro-4'-ethoxydiphenylamine (XXXII) was ob 
tained, and it was found to be a yellow viscous liquid 
(b.p. 190° to 195°C/4 mmI-Ig). 
From the following analysis result, it was confirmed 

that the product was C,4H13CI2NO. 

16 
10g of the compound (VII, see EXAMPLE 1) and 

6.5 g of dimethylsulfuric acid were. allowed to react 
with each other at 90°C for 20 hours, and then, after 
addition of 60 g of a 10 percent aqueous solution of 
.causticgsoda, further heated under stirring for 1 hour. 
The product was extracted with 50 ml of toluene and 
distilled in vacuo. Then 8.8 g (83.2, percent of theoreti 
cal yield) of 4-ethoxy-4’-chloro-N-methyl-diphenyla 
mine (XXXIV) was obtained, and it was found to be 
pale-yellow crystals (b.p. 185° to 188°C/4 mmHg, m.p. 
56° to 57"c).v _ . I 

From the following analysis result, it was con?rmed 
that the product was c.5Hwc1No. 

15 

C H N C ' H ‘N 

Theoretical 59.57 4.61 4.96 Theoretical 68.83 6.12 5.35 
Found 59.73 4.64 4.98 Found 68.64 i 6.10 5.27 

Then 10 g of the compound (XXXII), 11.1 g of the 
compound (VIII) and 75 g of concentrated sulfuric 
acid were stirred at ordinary temperature for 40 hours, 
and the product was discharged into 500 ml of water. 
The precipitate was filtered off, washed with an aque 
ous solution of caustic soda, and recrystallized with 200 
ml of toluene. Then 10.5 g (55.8 percent of theoretical 
yield) of 2-(2',5’-dichloroanilino)-6-diethylamino?uo- ' 
ran (XXXI) was obtained. The product was a white 
powder (m.p. 184° to 185°C) and developed a black 
color in the presence of clay and bisphenol A, respec 
tively, and a green color in the presence of resin. 
From the following analysis result, it was confirmed 

that the product was C30H24Cl2N2O3. 

20 

35.. 

Then 7 g of the compound (XXXIV), 8.9 gofthe 
compound (VIII) and 60 g ofv concentrated sulfuric 
acid were stirred at ordinary temperature for 48 hours, 
and the product was discharged into 500 ml of water. 
The precipitate was filtered off,_was_hed with an aque 
ous solution of caustic soda, and recrystallized with 120 
ml of toluene. Then 710.5 g (71 per cent of theoretical 
yield) of 2-(4l-chloro-N-methylanilino)-6-die 
thylamino?uoran (XXXIII) was obtained. The product 
was a white powder (m.p. 189° to 190°C) and devel 
oped a green color in the presence of clay, resin and 
bisphenol A, respectively. 
From the following analysis result, it was con?rmed 

that the product was C31H21CIN2O3. 

C H N C H N 

Theoretical 67.80 4.52 5.28 40 Theoretical 72.87 5.29 5.48 
Found 67.65 4.50 5.30 Found 72.45 5.16 5.36 

EXAMPLE 14 45 EXAMPLE 15 

Preparation of Preparation of 
2-(4'-chloro-N-methylanilino)-6~diethylaminofluoran 2-(4'-chloro-N-ethylanilino)-6-diethylamino?uoran 

(XXXllI) (XXXV) 

C21‘s\ 0 CH3 50 c2H5\ . 0 c H 
c n /N / 1\ l m c Ii /N'_%\ l2 5 
2 5 / N-U-CZ 2 5 \ l N ‘ \ 

' o "' o 

C = O C '-'-"O / C11. 

55 \/ ‘ 
\ 

(XXXIII) (XXXV) 

60 

$113 (‘12115 
c2n5o®?m©42 c2n5o-©-n / \-c2 

65 

(XXXIV) (XXXVI) 
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10 g of the compound (VII, see EXAMPLE 1) and 
10 g of dicthylsulfuric acid were allowed to react with 
each other at 90°C for 17 hours, and then, after addi 
tion of 50 g of a 10 percent aqueous solution of caustic 
soda, further heated under stirring for 1 hour. The 
product was extracted with 50 ml of toluene and dis 
tilled in vacuo. Then 7.3 g (65.5 percent of theoretical 
yield) of 4-ethoxy-4'-chloro-N-ehtyldiphenylamine 
(XXXVI) was obtained, and it was found to be white 
crystals (b.p. 187° to 190°C/6 mmHg, m.p. 61° to 
62°C). ' 

From the following analysis result, it was confirmed 
that the product was CmHwClNO. 

C H N 

Theoretical 69.69 6.53 5.08 
Found ‘ 69.71 6.48 5.02 

Then 5 g of the compound (XXXVI), 5.7 g of the' 
compound (VIII) and 40 g of concentrated sulfuric 
acid were stirred at ordinary temperature for 44 hours, 
and the product was discharged into 500-ml of water. 
‘The precipitate was ?ltered off, washed with an aque 
ous solution of caustic soda, and recrystallized with 100 
ml of toluene. Then 4' g (42.1 ‘percent of theoretical 
yield) of 2-(4’-chloro-N-ethylanilino)-6-diethylamino 
?uroan (XXXV) was obtained.’ The product was a 
white powder. (m.p. 156° to 158°C) and developed a 
green color in the presence of clay, resin and bisphenol 
A respectively. 
From the following analysis result, it was confirmed 

that the product was CagHggClNgOg. 

C H N 

Theoretical 73.21 5.53 5.34 
Found 72.98 5.52 5.26 

EXAMPLE 16 

I ' Preparation of 

2-(4'-chloro-3'-methylanilino)-3~methyl-6-dime 
thylamino?uoran (XXXVll) 

(XXXVI I ) 

11.45 g of the compound (XXVI, see EXAMPLE 
10), 12.5 g of 4-dimethylamino-2-hydroxy-2’-carbox 
ybenzophenone and 70 g of concentrated sulfuric acid 
were stirred at ordinary temperature for 40 hours, and 
the product was discharged into 1 l of water. The pre 

15 

25 

35 

'40 

45 

55 

60 

65 

18 
cipitate was filtered off, washed with aqueous solution 
of caustic soda, and recrystallized with 200 ml of tolu 
ene. Then 15.8 g (72.5 percent of theoretical yield) of 
2-(4'-chloro-3'-methylani|ino)-3-methyl-6-dime 
thylamino?uoran (XXXVll) was obtained. The prod 
uct was a white powder (m.p. 215° to 216°C) and de 
veloped a black color in the presence of clay, resin and 
bisphenol A. 
From the following analysis result, it was confirmed 

that the product was C3oH25ClN2O3. 

C H N 

Theoretical 72.50 5.04 5.64 
Found 72.70 5.09 5.47 

EXAMPLE 17 

Preparation of pressure sensitive copying paper 

5 g of 2-p-chloroanilino-6-diethylamino?uoran (VI, 
Example 1 ) is heated with 120 g of mono-isopropyl bi 
phenyl up to 100°C and dissolved into the latter, and 
then emulsi?ed together with a solution of 25 g of gum 
arabic in 400 ml of water. Next, a solution of 25 g of 
gelatin in 400 ml of water is added to complete the 
emulsi?cation, and acetic acid is added to adjust so as 
to obtain pH 4. At this time, liquid films of gelatin/gum 
arabic are formed around oil drops containing ?uoran 
compound. 500 ml of water is added to the emulsion, 
and then it is cooled to below 10°C. 5 ml of 37 percent 
formalin solution is added to cure the ?lms. A solution 
of 10 % caustic soda is added‘ to adjust so as to obtain 
pH 9, and the temperature is slowly restored to room 
temperature. The suspension thus obtained is applied 
to the under surface of upper leaf, and it is dried. 
Meanwhile, solid acid such as active clay, phenol com 
pound, etc. is applied to the upper surface of lower leaf. 
When copying is carried out by means of the upper 

leaf and lower leaf prepared by the above-mentioned 
method, the lower leaf which has active clay or phenol 
compound on its upper surface rapidly develops green 
color. 

EXAMPLE 18 

Preparation of heat-sensitive copying paper 35 G of 
2-p-chloroanilino-3-methyl-6-diethylamino fluoran 
(XVII, Example 6), 150 g of 10 weight percent 

polyvinyl alcoholaqueous solution, and 65 g of water 
are ground and mixed for an hour. (A liquid). 

Meanwhile, 35 g of bisphenol A, 150 g of 10 weight 
percent polyvinyl alcohol aqueous solution, and 65 g of 
water are ground and mixed for an hour. (B liquid) 
Next, 3 weight parts of A liquid and 67 weight parts 

of B liquied are mixed and disparsed, and then applied 
to paper. 
When the heat-sensitive copying paper thus prepared 

is added heat partially by means of a thermal pen or an 
exothermic head, it rapidly develops black color. 

I claim: ' 

l. A heat or pressure sensitive copying paper con 
taining a ?uoran compound as a color former, said 
color being developed in said heat or pressure sensitive 
copying paper through the application of heat or pres 
sure, said ?uoran compound being of the formula 
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wherein R1 is halogen; R2 is hydrogen or methyl; R3 is 
hydrogen, methyl or ethyl; each of R4 is independently 
halogen or methyl; R5 is methyl or ethyl; and n is O or 
an integer from 1 to 4. 

2. A heat or pressure sensitive copying paper of claim 
1 wherein said ?uoran is 2-p-chloroanilino-6-die 
thylaminofluoran. 

3. A heat or pressure sensitive copying paper of claim 
1 wherein said ?uoran is 2-m-chloroanilino-6-die 
thylaminot'luoran. 

4. A heat or pressure sensitive copying paper of claim 
1 wherein said ?uoran is 2-o-chloroanilino-6-die 
thylaminofluoran. 

5. A heat or pressure sensitive copying paper of claim 
1 wherein said ?uoran is 2-( 3',5'-dichloroanilino)-6 
diethylamino?uoran. 

6. A heat or pressure sensitive copying paper of claim 
1 wherein said ?uoran is 2-(3',4'-dichloroanilino)-6 
diethylaminofluoran. 

7. A heat or pressure sensitive copying paper of claim 
1 wherein said ?uoran is 2-p-chloroanilino-3-methyl-6 
diethylaminofluoran. 

8. A heat or pressure sensitive copying paper of claim 
1 wherein said ?uoran is 2-m-chloroanilino-3-methyl 
6-diethylamino?uoran. 

9. A heat or pressure sensitive copying paper of claim 
1 wherein said ?uoran is 2-o-chloroanilino-3-methyl-6 
diethylamino?uoran. 

20 

25 

20 

10. A heat or pressure sensitive copying paper of 
claim 1 wherein said ?uoran is 2-p-bromoanilino-3 
methyl-é-diethylamino?uoran. _ 

11. A heat or pressure sensitive copying paper of 
claim 1 wherein said ?uoran is 2-(4'-chloro-3' 
methylanilino)-3-methyl-6-diethylamino?uoran. 

12. A heat or pressure sensitive copying paper of 
claim 1 wherein said ?uoran is 2-(3’,5’ 
dichloroanilino)-3-methyl-6-diethylamino?uoran. 

13. A heat or pressure sensitive copying paper of 
claim 1 wherein said ?uoran is 2-(3',4’ 
dichloroanilino)-3-methyl-6-diethylamino?uoran. 

14. A heat or pressure sensitive copying paper of 
claim 1 wherein said , ?uoran is 2-(2’,5' 
dichloroanilino)-6-diethylamino?uoran. 

15. A heat or pressure sensitivecopying paper of 
-claim 1 wherein said ?uoran is 2-(4'-chloro-N 

35 

45 

50 

~55 

65 

methylanilino)-6-diethylaminofluoran. 
16. A heat or pressure sensitive copying paper of 

claim 1 wherein said ?uoran is 2-(4'-chloro-N 
ethylanilino)-6-diethylamino?uoran. 

17. A heat or pressure sensitive copying paper of 
claim 1 wherein ‘said ?uoran is 2-(4'-chloro-3-' 
methylanilino)-3-methyl-6-dimethylamino?uoran. 

18. A heat sensitive copying paper of claim 1. 
19. A pressure sensitive copying paper of claim 1. 


