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{57] ABSTRACT 
A magenta dye-donor element for thermal dye transfer 
comprises a support having thereon a magenta dye 
dispersed in a polymeric binder, the magenta dye com 
prising a substituted 5~arylazoisothiazo1e. 
In a preferred embodiment, the magenta dye has the 
formula 

wherein R' and R2 may each independently be hydro 
gen, alkyl, ally], cycioaikyi or aryl; or R1 and R2 may be 
taken together to form a ring; or R1 or R2 may be part 
of a 5- or 6-membered heterocyclic ring; 
R3 may be hydrogen, alkyi, aryl, alkylthio or halogen; 
.1 may be alkyi, aryl or NHA, where A is an acyl or 

sulfonyi radical; and 
Q may be cyano. thiocyanato, alkylthio or alkoxycar 

bonyl. 

31 Claims, No Drawings 
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MAGENTA DYE-DONOR ELEMENT USED IN 
THERMAL DYE TRANSFER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speei?ca~ 
tion; matter printed in italics indicates the additions made 
by reissue.[This application is a continuation-in-part of 
[LS application Ser. No. 813,208, ?led Dec. 24, 1985, 
now abandoned] 

This application is a reissue application for US. Pat. 
No. 4,698,651 issued on Oct. 6, 1987, based on US. Ser. 
No. 923,444, ?led Oct. 27, 1986, as a continuation-in 
part of [1.8. Ser. No. 813.208, ?led Dec. 24, 1985, now 
abandoned. 

This invention relates to magenta dye-donor elements 
used in thermal dye transfer which have good hue and 
dye stability. 

In recent years, thermal transfer systems have been 
developed to obtain prints from pictures which have 
been generated electronically from a color video cam 
era. According to one way of obtaining such prints, an 
electronic picture is ?rst subjected to color separation 
by color ?lters. The respective color-separation images 
are then convened into electrical signals. These signals 
are then operated on to produce cyan, magenta and 
yellow electrical signals. These signals are then trans 
mitted to a thermal printer. To obtain the print, a cyan, 
magenta or yellow dye'donor element is placed face-to 
face with a dye-receiving element. The two are then 
inserted between a thermal printing head and a platen 
roller. A line-type thermal printing head is used to apply 
heat from the back of the dye-donor sheet. The thermal 
printing head has many heating elements and is heated 
up sequentially in response to the cyan, magenta and 
yellow signals. The process is then repeated for the 
other two colors. A color hard copy is thus obtained 
which corresponds to the original picture viewed on a 
screen. Further details of this process and an apparatus 
for carrying it out are contained in US. Pat. No. 
4,621,271 by Brownstein entitled “Apparatus and 
Method for Controlling A Thermal Printer Apparatus,” 
issued Nov. 4, 1986, the disclosure of which is hereby 
incorporated by reference. 
A problem has existed with the use of certain dyes in 

dye-donor elements for thermal dye transfer printing. 
Many of the dyes proposed for use do not have ade 
quate stability to light. Others do not have good hue. It 
would be desirable to provide dyes which have good 
light stability and have improved hues. 
US. Pat. Nos. 4,374,767 and 4,374,768, Japanese Pa 

tent Publication No. 52/099,378, British Pat. No. 
1,379,233 and European Pat. No. 151,287 relate to 
arylazoisothiazole dyes similar to those used in this 
invention. They are described as textile dyes, however, 
and have no teaching that such dyes could be used in a 
dye-donar element for thermal dye transfer. 

Japanese Patent Publication No. 60/030394 relates to 
magenta thiadiazole dyes used in thermal transfer. Al 
though these compounds have some structural similar 
ity to those of the invention, the compounds of this 
invention have signi?cant differences in properties 
which provide the good hue and light stability obtained. 

British Pat. No. 1,465,895 relates to the use of certain 
disperse azo dyes for transfer printing. The dye em 
ployed in this invention are not disclosed in this refer 
ence, however. 
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2 
Substantial improvements in light stability and hues 

are achieved in accordance with this invention which 
comprises a magenta dye-donor element for thermal 
dye transfer comprising a support having thereon a dye 
layer comprising a magenta dye dispersed in a poly» 
mericbinder, said magenta dye comprising a substituted 
S-arylazoisothiazole. 

In a preferred embodiment of the invention, the sub 
stituted S-arylazoisothiazole has the following formula: 

a! Q R1 
I ‘ / 
N HEN N\ 
\ s R, 

J 

wherein: 
R1 and R2 may each independently be hydrogen; substi 

tuted or unsubstituted alkyl or allyl of from 1 to about 
6 carbon atoms such as methyl, ethyl, propyl, isopro 
pyl, butyl, pentyl, hexyl or such alkyl groups substi 
tuted with hydroxy, acyloxy, alkoxy, aryl, cyano, 
acylamido, halogen, etc.; substituted or unsubstituted 
cycloalkyl of from 5 to about 7 carbon atoms such as 
cyclopentyl, cyclohexyl, p-methylcyclohexyl, etc.; or 
substituted or unsubstituted aryl of from about 5 to 
about 10 carbon atoms such as phenyl, p-tolyl, m 
chlorophenyl, p-methoxyphenyl, m-bromophenyl, 
o-tolyl, etc.; or R1 and R1 may be taken together to 
form a ring such as pentamethylene, hexamethylene, 
etc.; or a 5- or 6-membered heterocyclic ring may be 
formed with R1 and R1, the nitrogen to which itl or 
R2 is attached, and either carbon atom ortho to the 
carbon attached to the nitrogen atom; ‘ 

R3 may be hydrogen; substituted or unsubstituted alkyl 
of from I to about 6 carbon atoms such a those listed 
above for R1 and R2; substituted or unsubstituted aryl 
of from about 5 to about 10 carbon atoms such as 
phenyl, p-tolyl, m-chlorophenyl, p-methoxyphenyl, 
m-bromophenyl, o-tolyl, etc.; alkylthio or halogen; 

1 may be substituted or unsubstituted alkyl of from 1 to 
about 6 carbon atoms or substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms such as 
such as those listed above for R3; or NHA, where A 
is an acyl or suli'onyl radical such as formyl, lower 
alkanoyl, aroyl, cyclohexylcarbonyl, lower alkoxy 
carbonyl, aryloxycarbonyl, lower alkylsulfonyl, cy 
clohexylsulfonyl, arylsulfonyl, carbamoyl, lower al 
kylcarbamoyl, arylcarbamoyl, sulfamoyl, lower al 
kylsulfamoyl, furoyl, etc; and 

Q may be cyano, thiocyanato, alkylthio or alkoxycar 
bonyl. 
The compounds used in the invention may be pre 

pared by established synthetic procedures such as are 
described in Example 2 of US. Pat. No. 3,770,370 of 
Weaver et al. 

In a preferred embodiment of the invention, R3 is 
methyl and Q is CN. In another preferred embodiment 
of the invention, J is —NHCOCH3. In still another 
preferred embodiment of ,the invention, R1 is Czl-ls and 
R1 is CH1C6H5, cyclohexyl or CHzCHzOgCCHg. In yet 
another preferred embodiment of the invention, RI and 
R2 are each n-C3H7 or Cgl'lg. 
Compounds included within the scope of the inven 

tion include the following: 
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-continued 

R3 Q RI 
/ 

N N=N N 
\ \ 

5 R2 

I 

Com 
pound 
No. a‘ R1 J a3 Q 

23 C1115 O CH3 CH; CN 

)— NH 
CHZCHI-N 

\T_I l. 
O 

24 n-C3l'l7 n-C3H7 “NHCOCH; —SCH3 CN 
25 C;H5 CHZCHZOCOCH3 —NHOOCH3 -SCH3 CN 
26 CzHs CgHg -NHCOCH3 Cl CN 
27 CzHg C185 —NHCOCH3 CH3 -SCN 
2B C2115 CHzCgHs -NHCOCH3 CH3 '-CO;CZH5 
29 C3115 C1115 '— Nl-ICOCHg CH3 -SCHzCHzOCOCI-h 

‘also has a CH; group p- to J 

CH3 

CH3 
CPI) CN 

N N=N N CH’ 
\ | 

s CHJCHZCN 

CH3 

A dye-barrier layer may be employed in the dye-' 
donor elements of the invention to improve the density 
of the transferred dye. Such dye-barrier layer materials 
include hydrophilic materials such as those described 
and claimed in application Ser. No. 813,294 entitled 
"Dye-Barrier Layer for Dye-Donor Element Used in 
Thermal Dye Transfer" by Vanier, Lum and Bowman, 
?led Dec. 24, 1985. 
The dye in the dye-donor element of the invention is 

dispersed in a polymeric binder such as a cellulose de 
rivative, e.g., cellulose acetate hydrogen phthalate, 
cellulose acetate, cellulose acetate propionate, cellulose 
acetate butyrate, cellulose triacetate; a polycarbonate; 
poly(styrene-co-acrylonitrile), a poly(sulfone) or a 
poly(phenylene oxide). The binder may be used at a 
coverage of from about 0.1 to about 5 glmz. 
The dye layer of the dye-donor element may be 

coated on the support or printed thereon by a printing 
technique such as a gravure process. 
Any material can be used as the support for the dye 

donor element of the invention provided it is dimension 
ally stable and can withstand the heat of the thermal 
printing heads. Such materials include polyesters such 
as poly(ethylene terephthalate); polyamides; polycar 
bonates; glassine paper; condenser paper; cellulose es 
ters such as cellulose acetate; ?uorine polymers such as 
polyvinylidene fluoride or poly(tetra?uoroethylene 
cohexa?uoropropylene); polyethers such as polyoxy 
methylene; polyacetals; polyole?ns such as polystyrene, 
polyethylene, polypropylene or methylpentane poly 
mers; and polyimides such as polyimide-amides and 
polyether-imides. The support generally has a thickness 
of from about 2 to about 30 pm. It may also be coated 
with a subbing layer, if desired. 
The reverse side of the dye-donor element may be 

coated with a slipping layer to prevent the printing head 
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from sticking to the dye-donor element. Such a slipping 
layer would comprise a lubricating material such as a 
surface active agent, a liquid lubricant, a solid lubricant 
or mixtures thereof, with or without a polymeric 
binder. Preferred lubricating materials include oils or 
semi-crystalline organic solids that melt below 100' C. 
such as poly(vinyl stearate), beeswax, per?uorinated 
alkyl ester polyethers, poly(caprolactone), carbowax or 
poly(ethylene glycols). Suitable polymeric binders for 
the slipping layer include poly(vinyl alcohol-co-buty 
ral), poly(vinyl alcohol-co-acetal), poly(styrene), poly( 
vinyl acetate), cellulose acetate butyrate, cellulose ace 
tate, or ethyl cellulose. 
The amount of the lubricating material to be used in 

the slipping layer depends largely on the type of lubri 
cating material, but is generally in the range of about 
0.001 to about 2 g/m2. If a polymeric binder is em 
ployed, the lubricating material is present in the range 
of O.l to 50 weight %, preferably 0.5 to 40, of the poly 
meric binder employed. 
The dye-receiving element that is used with the dye 

donor element of the invention usually comprises a 
support having thereon a dye image-receiving layer. 
The support may be a transparent film such as a poly(e 
ther suli'one), a polyimide, a cellulose ester such as cel~ 
lulose acetate, a poly(vinyl alcohol-co-acetal) or a poly 
(ethylene terephthalate). The support for the dye 
receiving element may also be re?ective such as baryta 
coated paper, white polyester (polyester with white 
pigment incorporated therein), an ivory paper, a con 
denser paper or a synthetic paper such as duPont Ty 
velt ®. In a preferred embodiment, polyester with a 
white pigment incorporated therein is employed. 
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The dye image~receiving layer may comprise, for 
example, a polycarbonate, a polyurethane, 'a polyester, 
polyvinyl chloride, poly(styrene-co-acrylonitrile), 
poly(caprolactone) or mixtures thereof . The dye image 
receiving layer may be present in any amount which is 
effective for the intended purpose. In general, good 
results have been obtained at a concentration of from 
about 1 to about 5 g/mz. 
As noted above, the dye-donor elements of the inven 

tion are used to form a dye transfer image. Such a pro 
cess comprises imagewise-heating a dye-donor element 
as described above and transferring a dye image to a dye 
receiving element to form the dye transfer image. 
The dye-donor element of the invention may be used 

in sheet form or in a continuous roll or ribbon. If a 
continuous roll or ribbon is employed, it may have only 
the magenta dye thereon as described above or may 
have alternating areas of other different dyes, such as 
sublimable cyan and/or yellow and/or black or other 
dyes. Such dyes are disclosed in U.S. Pat. No. 4,54l,830, 
the disclosure of which is hereby incorporated by refer 
ence. Thus, one-, two_-, three- or four-color elements (or 
higher numbers also) are included within the scope of 
the invention. 

In a preferred'embodiment of the invention, the dye 
donor element comprises a poly(ethylene terephthalate) 
support coated with sequential repeating areas of cyan, 
yellow and the magenta dye as described above, and the 
above process steps are sequentially performed for each 
color to obtain a three-color dye transfer image. Of 
course, when the process is only performed for a single 
color, then a monochrome dye transfer image is ob 
tained. 
Thermal printing heads which can be used to transfer 

dye from the dye-donor elements of the invention are 
available commercially. There can be employed, for 
example, a Fujitsu Thermal Head (FTP-040 MCSOOI), 
a TDK Thermal Head F415 HH7-l089 or a Roh 
Thermal Head KE 2008-F3. . 
A thermal dye transfer assemblage of the invention 

comprises 
(a) a dye-donor element as described above, and 
(b) a dye-receiving element as described above, the 
dye-receiving element being in a superposed relation 
ship with the dye-donor element so that the dye layer of 
the donor element is in contact with the dye image 
receiving layer of the receiving element. 
The above assemblage comprising these two elements 

may be preassembled as an integral unit when a mono 
chrome image is to be obtained. This may be done by 
temporarily adhering the two elements together at their 
margins. After transfer, the dye-receiving element is 
then peeled apart to reveal the dye transfer image. 
When a three-color image is to be obtained, the above 

assemblage is formed on three occasions during the time 
when heat is applied by the thermal printing head. After 
the ?rst dye is transferred, the elements are peeled 
apart. A second dyeodonor element (or another area of 
the donor element with a different dye area) is then 
brought in register with the dye-receiving element and 
the process repeated. The third color is obtained in the 
same manner. 

The following examples are provided to illustrate the 
invention. 

(A) A magenta dye-donor element was prepared by 
coating the following layers in the order recited on a 6 
pm poly(ethylene terephthalate) support: 

5 

10 

a S 

25 

50 

55 

60 

65 

8 
(l) Dye-barrier layer of gelatin nitrate (gelatin, cellu 

lose, nitrate, and salicyclic acid in approximately 
20:5:2 weight ratio in a solvent of acetone, metha 
nol and water) (0.20 glmz), and 

(2) Dye layer containing a magenta dye as identi?ed 
in the following Table l (0.17-0.22 g/m2) in cellu 
lose acetate hydrogen phthalate (0.30-0.33 g/mz) 
coated from an acetone/Z-butanone/cyclohexa 
none solvent. 

On the back side of the element, a slipping layer of 
poly(vinyl stearate) (0.31 g/ml) in‘ cellulose acetate 
butyrate (0.55 g/mz) was coated from tetrahydrofuran 
solvent. 

TABLE 1 

CH3 CN RI 
/ 

N NBN N 
\ \ 

s R’ 

N'HCOCHg 

Compound 
No. a‘ a1 

l -C2H5 —CH1C6H5 

2 —'C1H5 

3 —C2H5 -CH2CH101CCH3 
4 -nC3H7 -n-C3H7 

Control Com und 1 

NHCOCl-lg 
(LLS. Pat. No. 4,052,379) 

Control Com 2 

N 

Control Com and 3 

Nut-Calla): 

NHCOCl-lg C1115 

Dye receiving elements were prepared by coating a 
solution of Makrolon 5705 @ (Bayer AG Corporation) 
polycarbonate resin (2.9 g/m’) in a methylene chloride 
and trichloroethylene solvent mixture on an IC! Meli 
nex 990® white polyester support for density evalua 
tions or on a transparent poly(ethylene terephthalate) 
?lm support for spectral absorption evaluations. 
The dye side of the dye-donor element strip 0.75 

inches (19 mm) wide was placed in contact with the dye 
image-receiving layer of the dye-receiver element of the 
same width. The assemblage was fastened in the jaws of 
a stepper motor driven pulling device. The assemblage 
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was laid on top of a 0.55 (14 ) diameter rubber roller and 
a Fujitsu Thermal Head (FTP~040MCSO0I) and was 
pressed with a spring at a force of 3.5 pounds (1.6 kg) 
against the dye-donor element side of the assemblage 
pushing it against the rubber roller. 
The imaging electronics were activated causing the 

pulling device to draw the assemblage between the 
printing head and roller at 0.123 inches/sec (3.1 
tum/sec). coincidentally, the resistive elements in the 
thermal print head were heated at 0.5 msec increments 
from 0 to 4.5 msec to generate a graduated density test 
pattern. The voltage supplied to the print head was 
approximately 19 v representing approximately 1.75 
watts/dot. Estimated head temperature was 250'-400' 
C. 
The dye-receiving element was separated from the 

dye-donor element and the Status A green re?ection 
density of the step image was read. The image was then 
subjected to “HID-fading": 4 days, 50 kLux, 5400 K., 
32' C., approximately 25% RH. The density loss at a 
density near 1.0 was calculated. 
The following dye stability data were obtained: 

TABLE 2 
Dye AD (at initial 1.0 density) 

Compound 1 -0.l2 
Compound 2 -0.l2 
Compound 3 —0.l2 
Compound 4 -0.l2 
Control I -0.38 
Control 2 -0.43 
Control 3 -0.I8 

Use of the compounds in accordance with the invention 
showed superior light stability as compared to a variety 
of control dyes. 
The light absorption spectra from 400 to 700 nm were 

also obtained after transfer of an area of the dye to the 
transparent support receiver in the manner indicated 
above. From a computer normalized l.0 density curve, 
the A-max, and HBW (half-band width=width oi‘ the 
dye absorption envelope at one-halt" the maximum dye 
density) were calculated. The following results were 
obtained. 

TABLE 3 
Dye A-max HBW 

Compound I 548 96 
Compound 2 55B 83 
Compound 3 546 95 
Compound 4 55B 82 
Control l 53! I02 
Control 2 525 81 
Control 3 SH 81 

The dyes of the invention are of good magenta hue 
and all have A-max in the desired region of 545 to 560 
nm. The control dyes are all too red (too much absorp 
tion on the short wavelength side). The control dye 3 
with relatively good dye stability was the poorest for 
hue. 

EXAMPLE 2 

A magenta dye-donor element was prepared by coat 
ing the following layers in the order recited on a 6 pm 
poly(ethylene terephthalate) support: 
(1) Dye-barrier layer of poly(acrylic) acid (0.16 glmz) 

coated from water, and 
(2) Dye layer containing a magenta dye as identi?ed in 

the following Table 4 (0.41 mmoles/mz) (0.17-0.20 
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10 
g/m2), a cellulose acetate binder (40% acetyl) at a 
weight equal to 1.5 X that of the dye, and FC-43l ® 
3M Corp. (2.2 mg/mZ), coated from a Z-butanone/cy 
clohexanone solvent mixture. 

0n the back side of the element was coated a slipping 
layer of the type disclosed in copending US. patent 
application Ser. No. 813,199 of Vanier et al., ?led Dec. 
24, I985. 

Dye~receiving elements were prepared as in Example 
1. 
The dye side of the dye-donor element strip 0.75 

inches (19 mm) wide was placed in contact with the dye 
image-receiving layer of the dye-receiver element of the 
same width. The assemblage was fastened in the jaws of 
a stepper motor driven pulling device. The assemblage 
was laid on top of a 0.55 (l4 mm) diameter rubber roller 
and a TDK Thermal Head (No. L-l33) and was pressed 
with a spring at a force of 8.0 pounds (3.6 ltg) against the 
dye-donor element side of the assemblage pushing it 
against the rubber roller. 
The imaging electronics were activated causing the 

pulling device to draw the assemblage between the 
printing head and roller at 0.123 inches/sec (3.1 
rum/sec). Coincidentally, the resistive elements in the 
thermal print head were pulse-heated at increments 
from 0 to 8.3 msec to generate a graduated density test 
pattern. The voltage supplied to the print head was 
approximately 22 v representing approximately 1.5 
watts/dot (l2 rnjoules/dot) for maximum power. 
The dye-receiving element was separated from the 

dye-donor element and dye stability and light absorp 
tion data were obtained as described in Example 1 ex 
cept that the dye stability data was calculated as percent 
density loss from a mid-scale density near 1.0. The fol 
lowing results were obtained. 

TABLE 4 

Dye Density Loss A max HBW 
Cmpd. (70) (um) (nm) 

1 8 548 96 
14 ll 542 93 
l5 17 537 93 
l6 17 528 93 
l7 16 542 91 
18 32 553 94 
l9 I5 543 91 
20 I9 542 92 
21 4 526 I35 
22 I2 535 I06 
23 7 536 I04 
24 5 562 B6 
25 8 548 93 
26 2I 56I 9O 
27 I4 540 86 
28 I7 524 95 
29 2B 524 88 
30 I6 530 105 

Cont. l 34 53B 102 
Cent. 4 34 523 84 
Cont. 5 6I 548 84 

Control 4 

013mm‘ can / 
N NIIN N 
\ \ 

S C357 

NHCOCl-l; 
Control 5 
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TABLE 4-continued 

CH3 

CH3 
CH3 Br 

N [mm N CH’ 
\ 

s (32H: 

N?comlcws 

The dyes of the invention are all of good or accept 
able hue and show superior light stability compared to 
the control dyes having close structural similarity. 
The invention has been described in detail with par 

ticular reference to preferred embodiments thereof, but 
it will be understood that variations and modi?cations 
can be effected within the spirit and scope of the inven 
tion. 
What is claimed is: 
l. A magenta dye-donor element for thermal dye 

transfer comprising a support having thereon a dye 
layer comprising a magenta dye dispersed in a poly 
meric binder, said magenta dye having the formula: 

as Q R1 
/ N [NBN N\ 

\ s R, 

J 

wherein R1 and R2 may each independently be hydro 
gen, substituted or unsubstituted alkyl or ally] of from l 
to about 6 carbon atoms, substituted or unsubstituted 
cycloalkyl of from about 5 to about 7 carbon atoms, 
substituted or unsubstituted aryl of from about 5 to 
about 10 carbon atoms; or R1 and R2 may be taken 
together to form a ring; or a 5- or 6-membered hetero 
cyclic ring may be formed with R1 or R1, the nitrogen 
to which R1 or R2 is attached, and either carbon atom 
ortho to the carbon attached to said nitrogen atom; 
R3 may be hydrogen, substituted or unsubstituted alkyl 

of from 1 to about 6 carbon atoms, substituted or 
unsubstituted aryl of from about 5 to about 10 carbon 
atoms, aikylthio or halogen; 

J may be substituted or unsubstituted alkyl of from 1 to 
about 6 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms or 
NHA, where A is an acyl or sulfonyl radical; and 

Q may be cyano, thicyanato, alltylthio or alkoxycar 
bonyl. 
2. The element of claim 1 wherein R3 is methyl and Q 

is CN. 
3. The element of claim I wherein J is —NHCOCH3. 
4. The element of claim 1 wherein R1 is C1115 and R2 

is cHzCd-ls, cyclohexyl or CH1CH10zCCI-l3. 
5. The element of claim 1 wherein R1 and R2 are each 

n-C3H7 or Czl-lg. 
6. The element of claim 1 wherein a dye-barrier layer 

is located between said dye layer and said support. 
7. The element of claim 1 wherein the side of the 

support opposite the side bearing said dye layer is 
coated with a slipping layer comprising a lubricating 
material. 

I. The element of claim 1 wherein said support com 
prises poly(ethylene terephthalate). 
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9. The element of claim 1 wherein said dye layer 

comprises sequential repeating areas of cyan, yellow 
and said magenta dye. 

10. In a process of forming a magenta dye transfer 
image comprising imagewise-heating a dye-donor ele 
ment comprising a support bearing a dye layer compris 
ing a magenta dye dispersed in a polymeric binder and 
transferring a magenta dye image to a dye-receiving 
element to form said magenta dye transfer image, the 
improvement wherein said magenta dye comprises a 
substituted S-arylazoisothiazole having the formula: 

RI a3 Q 
/ N [lusts N 

\ \ 
s R’ 

I 

wherein R1 and ll2 may each independentiy be hydro 
gen, substituted or unsubstituted alkyl or ally] of from 1 
to about 6 carbon atoms, substituted or unsubstituted 
cycloalkyl of from about 5 to about 7 carbon atoms, 
substituted or unsubstituted aryl of from about 5 to 
about 10 carbon atoms; or R1 and R2 may be taken 
together to form a ring; or a 5- or 6-membered hetero 
cyclic ring may be formed with R1 or R2, the nitrogen 
to which RI or R2 is attached, and either carbon atom 
ortho to the carbon attached to said nitrogen atom; 
R3 may be hydrogen, substituted or unsubstituted alkyl 

of from 1 to about 6 carbon atoms, substituted or 
unsubstituted aryl of from about 5 to about 10 carbon 
atoms, alkylthio or halogen; 

I may be substituted or unsubstituted alkyl of from 1 to 
about 6 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms or 
NHA, where A is an acyl or sulfonyl radical; and 

Q may be cyano, thiocyanato, alkylthio or alkoxycar 
bonyl. 
11. The process of claim 10 wherein said support is 

poly(ethylene terephthalate) which is coated with se 
quential repeating areas of cyan, yellow and said ma 
genta dye, and said process steps are sequentially per 
formed for each color to obtain a three-color dye trans 
fer image. 

12. in a thermal dye transfer assemblage comprising: 
(a) a magenta dye-donor element comprising a support 

having thereon a dye layer comprising a magenta dye 
dispersed in a polymeric binder, and 

(b) a dye receiving element comprising a support hav 
ing thereon a dye image-receiving layer, 

said dye-receiving element being in a superposed rela 
tionship with said magenta dye-donor element so that 
said dye layer is in contact with said dye image-receiv~ 
ing layer, the improvement wherein said magenta dye 
has the formula: 

wherein R‘ and R2 may each independently be hydro 
gen, substituted or unsubstituted alltyl or ally] of from 1 
to about 6 carbon atoms, substituted or unsubstituted 
cycloalltyl of from about 5 to about 7 carbon atoms, 



Re. 33,819 
13 

substituted or unsubstituted aryl of from about 5 to 
about 10 carbon atoms; or R1 and R2 may be taken 
together to form a ring; or a 5- or 6-membered hetero 
cyclic ring may be formed with RI or R1, the nitrogen 
to which RI or R2 is attached, and either carbon atom 
ortho to the carbon attached to said nitrogen atom; 
R3 may be hydrogen, substituted or unsubstituted alkyl 
of from 1 to about 6 carbon atoms, substituted or 
unsubstituted aryl of from about 5 to about 10 carbon 
atoms, alkylthio or halogen; 

I may be substituted or unsubstituted allcy] of from 1 to 
about 6 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms or 
NHA, where A is an acyl or sulfonyl radical; and 

Q may be cyano, thiocyanato, alkylthio or alkoxycar 
bony]. 
13. The assemblage of claim 12 wherein R3 is methyl 

and Q is CN. 
14. The assemblage of claim 12 wherein J is —N 

H-COCH3. 
15. The assemblage of claim 12 wherein R1 is C2H5 

and R2 is CH2C6H5, cyclohexyl or CH2CH2O1CCH3. 
16. The assemblage of claim 12 wherein R1 and R2 are 

each n—-C3H7 0r CzHg. 
17. The assemblage of claim 12 wherein said support 

of the dye-donor element comprises poly(ethylene tere 
phthalate). 

18. A thermal transfer printing sheet comprising a sup 
port having thereon a dye layer comprising a magenta azo 
dye dispersed in a polymeric binder, said magenta azo dye 
having the ?trmula: 

wherein: 
A is isothiazol-S-yl substituted in the 3-position by hydro 

gen, substituted or unsubstituted alkyl of from ] to 
about 6 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms, alkyl 
thio or halogen, and substituted in the 4-position by 
cyano, thiocyanato, alkylthio or alkoxycarbonyl; and 

E is a group of the formula: 

/ 

wherein 
J may be substituted or unsubstituted alkyl of from I to 

about 6 carbon atoms, substituted or unsubstited aryl 
of from about 5 to about 10 carbon atoms or NHA, 
where A is an acyl or sulfonyl radical; and 

R1 and R1 may each independently be hydrogen; substi 
tuted or unsubstituted alkyl or allyI of from I to about 6 
carbon atoms; substituted or unsubstituted cycloalkyl of 
from about 5 to about 7 carbon atoms, substituted or an 
substituted aryl of from about 5 to about 10 carbon atoms: 
or R1 and R2 may be taken together to form a ring; or a 5 
or 6-membered heterocyclic ring may be formed with R1 or 
R2, the nitrogen to which Ii’1 or R2 is attached, and either 
carbon atom ortho to the carbon attached to said nitrogen 
atom. 

19. A thermal transfer printing sheet according to claim 
18 wherein A is selected from 4-cyanoisothiazol-5-yl and 
3-methyl-4-cyanoisothiazol-S-yl 
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20. A transfer printing sheet according to claim 18 

wherein the azo dye conforms to the formula. 

Rt 
/ 

A-N=N N 
\ 
R2 

J 

wherein 
A is selected from l-cyanoisothiazol-S-yl and 3-methyl-4 

cyanotsothiazol-5-yl.‘ 
J is selected from unsubstituted alkyl of from I to about 6 

carbon atoms and NHA, where A is an acyl radical: and 
,R1 and R2 are each independently selected from hydrogen; 

unsubstituted alkyl of from I to about 6 carbon atoms; 
or alkyl of from I to about 6 carbon atoms substituted by 
a group selected from alkoxy, acyloxy, cyano and halo 
gen. 
21. A transfer printing process which comprises contact 

ing a transfer sheet coated with a dye according to claim 18 
with a receiver sheet. so that the dye is adjacent to the 
receiver sheet, and selectively heating areas of the transfer 
sheet to a temperature from 250'—400' C. for a period of 
from 0.5 to 8.3 msec whereby dye in the heated areas of 
the transfer sheet may be selectively transferred to the 
receiver sheet. 

22. A thermal transfer printing sheet comprising a sup 
port having thereon a dye layer comprising a magenta azo 
dye dispersed in a polymeric binder, said magenta azo dye 
having the formula: 

wherein: 
A is isothiazol-S-yl substituted in the 3-position by hydro 

gen, halogen or substituted alkyl of from I to about 6 
carbon atoms. and substituted in the 4-position by 
cyano, thiocyanato or alkoxycarbonyl; and 

E is a group of the formula: 

wherein 
J may be unsubstituted alkyl of from I to about 6 carbon 

atoms or NHA, where A is an acyl radical; and 
R1 and R2 may each independently be hydrogen; unsub 

stituted alkyl of from I to about 6 carbon atoms; or 
alkyl of from ] to about 6 carbon atoms substituted by 
a group selected from aryl. halogen, cyano, alkoxy or 
acyloxy. 

23. A thermal transfer printing sheet comprising a sup 
port having thereon a dye layer comprising a magenta azo 
dye dispersed in a polymeric binder, said magenta azo dye 
having the formula: 

A is isothiazol-S-yl substituted in the 3-position by hydro 
gen. halogen or substituted or unsubstituted alkyl of 
from I to about 6 carbon atoms, and substituted in the 
4-position by cyano, thiocyanato or alkoxycarbonyl' 
and 
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E is a group of the formula: 

/ 

wherein 
J may be unsubstituted alkyl of from I to about 6 carbon 

atoms or NHA, where A is an acyl radical; and 
R‘ and R2 may each independently be hydrogen; unsub 

stituted alkyl of from i to about 6 carbon atoms: or 
alkyl of from I to about 6 carbon atoms substituted by 
a group selected from aryl. halogen. cyano. alkoxy or 
acyloxy. 

24. A thermal transfer printing sheet comprising a sup 
port having thereon a dye layer comprising a magenta azo 
dye dispersed in a polymeric binder, said magenta azo dye 
having the formula: 

wherein: 
A is isothiazol-5-yl substituted in the 3-position by hydro 

gen, substituted or unsubstituted alkyl of from I to 
about 6 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms, alkyl 
thio or halogen, and substituted in the 4-position by 
cyano. thiocyanato, alkylthio or alkoxycarbonyL' and 

E is a group of the formula: 

R1 
/ 

N 

wherein 
I may be substituted or unsubstituted alkyl of from I to 

about 6 carbon atoms. substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms or 
NHA. where A is an acyl or suljbnyl radical; and 

R‘ and R2 may each independently be hydrogen; unsub 
stituted alkyl or ally! of from I to about 6 carbon 
atoms: alkyl or ally! of from I to about 6 carbon atoms 
substituted by a group selected from h ydroxy. aeyloxy. 
alkoxy. aryl. cyano. acylamido. or halogen; substi 
tuted or unsubstituted cycloalkyl of from about 5 to 
about 7 carbon atoms. substituted or unsubstituted 
atyl of from about 5 to about 10 carbon atoms; or R‘ 
and R2 may be taken together to form a ring; or a 5 
or 6-membered heterocyclic ring may be formed with 
R‘ or R1. the nitrogen to which R‘ or R2 is attached. 
and either carbon atom ortho to the carbon attached 
to said nitrogen atom. 

25. A thermal transfer printing sheet comprising a sub 
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thio or halogen, and substituted in the (position by 
cyano. thiocyanato, alkylthio or alkoxycarbonyl; and 

E is a group of the formula: 

wherein 
.! may be substituted or unsubstituted alkyl of from I to 

about 6 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms or 
NHA, where A is an acyl or sulfonyl radical; and 

R‘ and R2 may each independently be hydrogen; substi 
tuted or unsubstituted alkyl or ally! of from I to about 
6 carbon atoms; substituted or unsubstituted cycloal 
kyl of from about 5 to about 7 carbon atoms, substi 
tuted or unsubstituted aryl of from about 5 to about 
10 carbon atoms: or R‘ and R2 may be taken together 
to form a ring,‘ or a 5- or 6-membered heterocyclic ring 
may be ?mned with R‘ or R1. the nitrogen to which 
R‘ or R2 is attached to said nitrogen atom. 

26. A thermal transfer printing sheet according to claim 
25 wherein A is selected from 4-cyanoisothiazol-5-yl and 
3-rnethyl-4-cyanoisothiazol-5-yl 

27. A transfer printing sheet according to claim 25 
wherein the azo dye conforms to the formula: 

R1 
/ 

N 

wherein 
is selected from 4-cyanotsothiazol-5-yl and 3-methyl-4 

cyanoisothiazol-S-yk 
J is selected from unsubstituted alkyl of from 1 to about 

6 carbon atoms and NHA, where A is an acyl radical: 
and 

R‘ and R2 are each independently selected from hydro~ 
gen-unsubstituted alkyl of from I to about 6 carbon 
atoms; or alkyl of from I to about 6 carbon atoms 
substituted by a group selected from alkoxy, acyloxy, 
cyano and halogen. 

2& A transfer printing process which comprises contact 
ing a transfer sheet coated with a dye according to claim 25 
with a receiver sheet, so that the dye is adjacent to the 
receiver sheet. and selectively heating areas of the transfer 
sheet to a temperature from 250-400‘ C. for a period of 

55 from 0.5 to 8.3 msec whereby dye in the heated areas of the 

strate having a coating comprising at least one azo dye of 60 
the formula: 

A-N=N—£ 

wherein: 
A is isothiazolJ-yl substituted in the 3-position by hydro 

gen, substituted or unsubstituted alkyl of from I to 
about 6 carbon atoms. substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms, alkyl 

65 

transfer sheet may be selectively transferred to the receiver 
sheet. 

29. A thermal transfer printing sheet comprising a sub 
strate having a coating comprising at least one azo dye of 
the formula: 

wherein: 
A is isothiazoI-5-yl substituted in the 3-position by hydro 

gen, halogen or substituted alkyl of from I to about 6 
carbon atoms, and substituted in the l-pasition by 
cyano. thiocyanato or alkoxycarbonylt and 
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E is a group of the formula: 
18 

substituted by a group selected from aryl, halogen, 
cyano, alltoxy or acyloxy. 

3]. A thermal transfer printing sheet comprising a sub 
strate having a coating comprising at least one azo dye of 

N 5 the formula: 

wherein m 
I may be unsubstituted alkyI of from I to about 6 carbon 

atoms or NHA. where A is an acyl radical; and 
R1 and R2 may each independently by hydrogen; 

unsubstituted alltyl of from 1 to about 6 carbon 
atoms; or alkyl of from 1 to about 6 carbon atoms 15 
substituted by a group selected from aryl, halogen, 
cyano, alkoxy or acyloxy. 

so A thermal transfer printing sheet comprising a sub 
strate having a coating comprising at least one azo dye of 
the formula: 20 

wherein: 
A is tlsothiazoI-S-yl substituted in the 3-position by h ydro- 25 

gen, halogen or substituted or unsubstituted alkyl of 
from I to about 6 carbon atoms, and substituted in the 
4-position by cyano. thiocyanato or alkoxycarbonyl; 
and 

E is a group of the formula: 30 

RI 
/ 

N 

\R2 35 
J 

wherein 
J may be unsubstituted alkyl af from 1 to about 6 carbon 40 

atoms or NHA, where A is an acyl radical; and 
R1 and K2 may each independently be hydrogen; 

unsubstituted alkyl of from 1 to about 6 carbon 
atoms; or alkyl of from 1 to about 6 carbon atoms 

45 

50 

55 

wherein: 
A is isothiazol-S-yl substituted in the 3-position by hydro 

gen. substituted or unsubstituted alkyl of from I to 
about 6 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms, alkyl 
thio or halogen. and substituted in the 4-position by 
cyano, thiocyanato, alkylthio or alkoxycarbonyl' and 

E is a group of the formula: 

wherein 
J may be substituted or unsubstituted alkyl of from I to 

about 6 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms or 
NHA, where A is an acyl or sulfbnyl radical; and 

R‘ and R2 may each independently be hydrogen; unsub 
stituted alkyl or ally! of from I to about 6 carbon 
atoms; allcyl or allyl of from I to about 6 carbon atoms 
substituted by a group selected from h ydroxy, acyloxy 
alkoxy, aryl, cyano, acylamido. or halogen; substi 
tuted or unsubstituted cycloalkyl of from about 5 to 
about 7 carbon atoms, substituted or unsubstituted 
aryl of from about 5 to about 10 carbon atoms; or R1 
and R2 may be taken together to form a ring; or a 5-or 
6-membered heterocyclic ring may be formed with R1 
or R1, the nitrogen to which Rl or R2 is attached, and 
either carbon atom ortho to the carbon attached to 
said nitrogen atom. 

. i i I i 
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