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ABSTRACT: A pressure sensitive copying paper is prepared 
using a color former of the general formula 

wherein RI and R2 each represents an alkyl group having I 
to 5 carbon atoms or a benzyl group, and X,, X2. X3 and X4 
each represents a hydrogen atom, a halogen atom. an alkoxyl 
group or a methyl group. The compound of the above general 
formula is incapsulated in solution and the thus formed 
microcapsules are applied to an upper paper. When this upper 
paper is superimposed over a lower paper coated with an elec 
tron acceptable solid acid such as an acid clay, in such a 
manner that the microcapsule coated surface is in direct con 
tact with the acid coated surface, and pressure applied 
thereto, a deep reddish purple color is formed in those areas to Y 
which pressure has been applied. The color former of the 
above general formula may also be admixed with yellow 
orange, or blue color formers to produce black images. 
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PRESSURE SENSITIVE COPYING PAPER 

The present invention relates to a pressure sensitive copying 
paper and more particularly to a pressure Sensitive copying 
paper in which color formers are used. 
Ordinary pressure sensitive copying papers are-classified 

into two types. the ?rst of which comprises a combination of a 
so-called upper paper and a lower paper. The uppenpaper is 
prepared by applying to a surface of a support microcapsules 
containing an organic solvent solution of a substantially color 
less organic compound having electron donating and color 
forming properties (hereinafter referred to as “color ‘for 
mer“). The lower paper is prepared by applying -an electron 
acceptable solid acid to a surface of another support. If 
desired. an intermediate paper prepared by‘applying a solid 
acid to a surface of a support and microcapsules containing a 
color former to the other surface thereof may be employed. 
The second type of copying paper consists of ‘a support which 
has been coated with both 'a solid acid and microcapsules (as 
mentioned above) to a surface of a support. 

In using the ?rst type of paper comprising the combination 
of ‘an upper paper and a lowerpaper or the combination of -an 
upper paper, an intermediate paper and -a lower papent'hey 
are superimposed in such -a manner thattthe microcapsule 
layer and solid acid layer come into contact with each other. 
When a localized pressure is applied to the combination,=tthe 
microcapsules present in the area under pressure are‘ 'broken. 
and the color former liberated from the microcapsules reacts 
with the solid acid to form a color dye. Similarly-in the caseof 
using a pressure sensitive copying paper of the type havinglthe 
microcapsules and solid acid on the same‘surface ofther'sup 
port. the paper forms color dye in the areas to which pressure 
is applied. 

Hitherto, there has not been known any colorless com 
pound which by itself will form a reddish purple color on’reac~ 
tion with an electron acceptor. However‘ as substantially 
colorless compounds which will by themselves form magenta 
color on reaction with an electron acceptor there are known 
Rhodamine B-Anilinolactam and Rhodamine ‘iB-P 
Chloroanilinolactam as disclosed in US. Pat. NO. 2.695.245. 
These compounds, however. are slow in color—forming speed 
and have poor fastness to light after color-forming. -A_s com 
pounds which are initially yellow and instantly develop 
magenta there are known Rhodamine-B~P-nitroanilinolactam . 
as disclosed in US. Pat. NO‘ 2,695,245 and 2-(4-N,N 
diethylaminostyryl)-3,3-dimethyl-3H-indole as disclosed in 
Japanese Pat. No. 2 l033/ 1966. but these are poor in fastness 
to light. both before and after color-fonning. 
An object of the present invention is to provide a pressure 

sensitive copying paper which will form a reddish purple color 
by incorporating into the microcapsule the compound 
represented by the general formula set out below. 
Another object of the present invention is to provide apres 

sure sensitive copying paper which will form black. blue-black 
or other desired hues by combination of the compound 
described below with any of the known yellowish »-oran'ge~or 
blue color formers. 
We have found that by using a compound represented by 

the general formula 
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(wherein Rl-an'd \Rgeach {represents an 'a'lltyl' groupihaving one 
to five carbon atoms or-a' benz'yl group.-and X.. ‘X’. Xyand 'X. 
each represents a hydrogen atom‘. ahalogenatom; an rilkoxyl 
‘group. or a'methyl group); asra’colo'rlformei'i' ‘there visolatained 
-a pressure sensitive-‘copying ‘paper which will ’f0l’l11_'a" reddish 
.apurple color. or‘iby combination 'with‘any of the‘iknown' yel 
lowish- orange 'or'?blue'colofformers." Wilf'form'black.‘ blue 

‘ black=or~ other» ‘desired-‘hue. ‘The 'pre‘ssure‘sen's’itive copying 
paper containing 1a compound of thella'bove‘jgeneral formula ‘in 
accordance withthetpresent‘inv‘entio'n'hasa veryihigli stability 
in air‘before “color -‘ forming. land ' consequently. ‘does :not 

- discolor land doesinot “lose-sits color forming v“property during 
storage: -lt¢-in'stantly-1"orms the’ ‘deep reddish purpleicolorand is 
very excellent‘in ~fastness' to‘lli'ghwheat' resistancefan'd vwater re 
sistance after'colonformingzlln addition; ‘it is 5not 'r'lesen'sitized 
by admixture ‘with’ the 'known ye‘llowish orange or‘ ‘blue color 
‘developers. 

The compound-‘representedbylthe fabo'vetigene‘ral‘iform u'la 
‘ which will form reddish purple'co'lorisexempli?ed by the fol 
lowing compounds: 

(1) 

(2) 

(3) 

(4) 

(5) 
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The compound of the above formula used in the present in 
ention may be prepared by reacting 2-(4'-dialkylamino-2’ 
tydroxybenzoyl) benzoic acid with a corresponding thioin 
loxyl at a reaction temperature of 30° to 100° C. for 1 to 24 
tours in a 60-98 percent sulfuric acid. After being cooled to 
com temperature, the reaction mixture is poured into a large 
luantity of ice water. and the resulting precipitate is 
ecovered by ?ltration and treated with an aqueous alkali to 
vbtain a compound of the above general fonnula. 

The structure of the compounds obtained by the foregoing 
reactions has been established by infrared ray absorption 
spectrum analysis and elementary analysis. With respect to the 
compounds thus obtained. an absorption band in the 
neighborhood of 1.750 cm‘I is observed which is a charac— 
teristic absorption bond for carbonyl in a lactone ring. No 

5 

20 

25 

35 

other absorption bond for carbonyl and hydroxyl groups is ob- 45 
served. The results of the elementary analysis .coincide with 
the theoretical values as indicated by the following examples 
in which the manufacture of typical compounds represented 
by the above general formula is illustrated. 

SYNTHESIS EXAMPLE 1 

Manufacture of the color former ( l ). R|=R,=Et. X|=X,=X4= 
H and X,=OEt in the general formula. ' 

15.7 g. (l/2l mole of 2-(4'diethylamino-2‘—hydrox 

50 

ybenzoyU-benzoic acid and 9.7 g. (l/21 mole) of 6-ethox- 55 
ythioindoxyl were dissolved in 30 g. of a 96 percent sulfuric 
acid at a temperature below 40° C. and reacted at (9032)‘ C. 
for 3 hours. After being cooled to room temperature. the 
liquid reaction mixture was poured into 500 g. of ice water 
and the precipitate was separated by ?ltration. The precipitate 
was then extracted with 300 cc. of chloroform while neutraliz 
ing with an aqueous caustic soda. The resulting chlorofonn 
solution was washed several times with water and condensed 
under reduced pressure. and the thus precipitated crystal was 
recrystallized from a solution in a mixture of benzene and 
ligroin to obtain 18.6 g. of a colorless crystal having a melting 
point of 194-196‘ C A max = 570mg. (95 percent acetic acid). 
The crystal had the following composition: 
C,,H,,O,NS C; 71.31 (71.24). H:5.34(5.36). 

Z97( 2.89). 
The numerical values outside the parentheses are the mea 

sured values and those within parentheses are the theoretical 
values in percent. The data of elementary analysis is sir'hilarly 
indicated in the following examples. 
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SYNTHESIS EXAMPLE 2 

Manufacture of the color developer (2). R.=R2=Et. X.=Me. 
XF EH and X_1=C1 in the general formula. 

15.7 g. ( 1/21 mole) of 2-(4'-diethylamino-2'-hydrox 
ybenzoyl)-benzoic acid and 9.9 g. ( l/2l mole) of 6-chloro-4 
methylindoxyl were reacted and treated in the same manner as 
in example 1. and the precipitate was recrystallized with 
acetone to obtain 17.8 g. of a colorless crystal having a melt 
mg point of 234-235° C.. Amax=573 m;t(95 percent acetic 
acid). 
The crystal had the following composition: 
CHHHO3NSCL C; 68.13 (6821). H; 4.66 (4.63). N; 2.94 

(2.91). 

SYNTHESIS EXAMPLE 3 

Manufacture of the color developer (3). R,=Me. R1=benzyl. 
X|=X,=Cl and X,=X,=H in the general formula. 

18.1 g. (1/21 mole) of 2-(4‘—N-benzyl-N-methylamino-2' 
hydroxy-benzoyl) benzoic acid and l 1.0 g. ( l/20 mole) of4.7 
dichlorothio-indoxyl were dissolved in 40 g. of a 90 percent 
sulfuric acid at a temperature below 40° C. and thereafter 
reacted at (95:2)° C. for 4 hours and treated in the similar 
manner as in example 1 to obtain 21.4 g. of a colorless crystal 
having a melting point of 224-226’ C.. Amax=574mp.( 95 per 
cent acetic acid). 
The crystal had the following composition: 
c,.,t-i,,o.Nsc|, C; 68.70 (68.58). H; 3.65 (3.53). N; 

2.67( 2.58). 

SYNTHESIS EXAMPLE 4 

Manufacture of the color developer (4). R,=Et. R,=benzyl. 
X,=X==H. X,=Cl and X.=Me in the general formula. 

18.8 g. (l/21 mole) of 2-(4‘N-benzyl-N-ethylamino-2' 
hydroxy-benzoyl) benzoic acid and 9.9 g. (l/20 mole) of 5 
chloro-7-methyl-thioindoxyl were treated in the similar 
manner as in example 1 to obtain 19.3 g. of a colorless crystal 
having a melting point of 203-205" C.. krnax=573 mp.( 95 per 
cent acetic acid). 
The crystal had the following composition: 
C,,H,.O,NSC1 C; 71.42 (71.51). H; 4.49 (4.42). N; 2.60 

(2.56). 

SYNTHESIS EXAMPLE 5 

Manufacture of the color developer (5). R,=Et. R,=benzyl. 
X,=X,=X,=X.=H in the general formula. 

18.8 g. (l/20 mole) of 2-(4'-N-benzyl-N-ethylamino-2' 
hydroxyl-benzoyl) benzoic acid and 7.4 g. (l/20 mole) of 
thioindoxyl were dissolved in 41 g. of a 80 percent sulfuric 
acid at a temperature below 40°C.. then reacted at (90:2 )° C. 
for 3 hours and treated in the similar manner as in example 1 
to obtain 17.5 g. of a colorless crystal having a melting point of 
166—168° C.. Amax=57 2 mp.( 95 percent acetic acid). 
The crystal had the following composition: 
CMHHOJNS C; 76.07 (76.14), H; 4.73 (4.80). N; 286 

(2.81 ). 
For the manufacture of pressure sensitive copying papers 

.using as a color former the compound represented by the 
general formula in accordance with the present invention. 
there may be adopted such methods well known in the art as 
disclosed in US Pat. Nos. 2.548.366. 2.800.457. and 
2.800.458. i.e.. the method of preparing‘microcapsules mak 
ing use ofthe phenomenon of complex coacervation. 
The present invention is characterized by the use of the 

compound represented by the above general formula as a 
color former. and the characteristics of the pressure sensitive 
copying paper in accordance/ with the present invention are 
not varied signi?cantly by the method employed for the manu 
facture thereof. 
The color former may be used in the amount of 0.5 to 5 per 

cent by weight ofthe organic solvent. 
The electron acceptive solid acid used in the pressure sensi 
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tive copying paper in accordance with the present invention 
includes a clay substance such as acid clay, active clay, 
atapalgite, zeorite or bentonite, and solid organic acid, such as 
succinic acid, tannic acid, pyrogallol, pentachlorophenol or 
phenolic resin. The organic solvent for dissolving the color 
former includes ethylene glycol, chlorinated benzenes and 
chlorinated diphenyls. 
Some embodiments of the present invention will now be il 

lustrated by the following examples in which there were used 
compounds represented by the above general formula as color 
formers. 

EXAMPLE 1 

3 g. each of the color formers ( l to 5 ) was separately dis 
solved in 100 g. of trichlorodiphenyl, and 20 g. of gum arabic, 
and 160 g. of water added to and the resulting solution emul 
si?ed at 50° C. 

To the emulsion thus obtained there were added 20 g. of an 
acid-treated gelatin and 160 g. of water, then added thereto 
with stirring, acetic acid to adjust the pH of the emulsion to 5. 
To the emulsion there was then added 500 g. of water to 
promote coacervation and, after formation of a ?lm of a con 
centrated liquid gelatin-gum arabic mixture around each par 
ticle of the trichlorodiphenyl containing the color former dis 
solved therein, the pH ofthe emulsion was adjusted to 4.4, and 
3.8 g. of a 37 percent formalin was added to the emulsion to 
harden said liquid film on the particles of trichlorodiphenyl. 
Thereafter, the emulsion was cooled to l0° C., added with an 
aqueous sodium hydroxide to adjust its pH to 9 allowed to 
stand still for 5-6 hours to complete capsulization. The encap 
sulated liquid mixture was then applied to a paper by, e.g., roll 
coating, air knife coating or like coating manner and dried. 
When the coated paper thus obtained (upper paper) was su 
perimposed on a paper which had been coated with an elec 
tron acceptive solid acid such as acid clay, active clay, 
atapalgite, georite. or bentonite in the manner such that the 
coated surface of the upper coated came into contact with the 
coated paper of the clay-coated paper and a hand-writing 
pressure or impact pressure of a typewriter key was imposed 
thereto, a deep color was instantly fonned on the pressed 
areas of the lower clay coated paper. The color formed was 
reddish purple in all cases regardless of the particular color 
former and clay used. The thus formed color faded little when 
exposed to direct sunlight for a long period of time, and faded 
little when wetted with water. Similar reddish purple color 
forming was also attained in the case where there was used a 
lower paper coated with an organic solid acid such as succinic 
acid, pyrogallol. para-toluenesulfonic acid, pen 
tachlorophenol or phenolic resin in place of the clays. No 
deterioration in color forming property was observed even 
where the upper papers thus obtained were heated at 100° C. 
for 20 hours or exposed to sunlight for a long period of time. 

EXAMPLE 2 

An upper paper was prepared in the same manner as in ex 
ample 1 except that there was used 1.0 g. of the color former 
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(2) in combination with 0.5 g. of Benzoyl Leuco Methylene 
Blue, 0.7 g. Malachite Green Lactone, 0.3 g. of Crystal Violet 
Lactone, and 1.2 g. of 2-(4-acetamidostyryl)-3,3-dimethyl 
3H-indole all of which are well-known color formers. There 
was instantly formed black color on the lower paper when the 
upper paper thus formed was superimposed on the lower 
paper having been coated with an electron acceptive sold acid 
and a handwriting pressure was imposed thereto. 
A pressure-sensitive copying paper obtained by treating a 

paper in the same manner as in example I except that there 
was used 0.7 g. of the color former (l) in combination with 
0.5 g. of Benzoyl Leuco Methylene Blue, 2.0 g. of Chrystal 
Violet Lactone, and 0.3 g. 2-(4-acetamidostyryl-3,3-dimethyl 
3H-indole. There was instantly formed a blue black color on 
the lower paper when the upper paper thus formed was su 
perimposed on the lower paper having been coated with an 
electron acceptive solid acid and a hand-writing pressure im 
posed thereto. 

EXAMPLE 4 

The encapsulated liquid mixture as in example 1 was ap 
plied to a clay-coated paper. The pressed areas of the dual- - 
coated paper thus obtained formed colors similar to those as 
in Example I. 
What is claimed is: 
l. A pressure sensitive copying paper comprising a support 

having coated thereon microcapsules containing an organic 
solvent solution of a substantially colorless compound 
represented by the following formula: 

wherein R, and R2 each represents a member selected from 
the group consisting of an alkyl group having one to live car 
bon atoms and a benzyl group, and X,, X2, X3, and X4 each 
represents a member selected from the group consisting of a 
hydrogen atom, a halogen atom, an alkoxy group and a methyl 
group which in coming into contact with an electron accepta 
ble solid acid forms a color dye. 

2. The pressure sensitive copying paper as claimed in claim 
I wherein said electron acceptable solid acid is a member 
selected from the group consisting of acid clay, active clay, at 
tapalgite, zeolite. bentonite, succinic acid, tannic acid. 
pyrogallol, pentachlorophenol and phenolic resin. 


