
United States Patent 19 
Loffelman et al. 

54 MNODACETONITRE DERVATIVES AS 
PEROXYGEN BEACH ACTIVATORS 

75 linventors: Frank Fred Loffelman, Somerville; 
Thomas Eugene Brady, Piscataway, 
both of N.J. 

73 Assignee: American Cyanamid Company, 
Stamford, Conn. 

22 Filed: Mar. 21, 1973 
21 Appl. No. 343,314 

52 U.S. Cl. ...................... 252/95; 811 ; 252/186, 
260/.465 H; 260/465.8 R 

Sll int. Cl............................................... C11d 7/54 
(58) Field of Search............... 252/186, 95, 99, 102; 

8/l l; 260/248 CS, 465 F, 465 H, 465.6, 
465.8 R 

(56) References Cited w 
UNITED STATES PATENTS 

2,927,840 3/1960 Dithmar et al.......................... 8/11 

11, 3,882,035 
|45) May 6, 1975 

3/965 Saxon.........................., 260/.4658 R 3, 172,869 

Primary Examiner-Benjamin R. Padgett 
Assistant Examiner-Christine M. Nucker 
Attorney, Agent, or Firm-John L. Sullivan 

57 ) ABSTRACT 

minodiacetonitrile compounds of the formula: 

A-N(CHCN). 

wherein A represents an acyl group selected from ar 
oyl, substituted aroyl, lower alkanoyl and the residue 
of a heterocyclic acid chloride, or a 4,6-substituted-s- 
triazinyl group in which the 4 and 6 positions can con 
tain an -N (CHCN) group, are bleach activators of 
high strength and good storage stability in peroxygen 
bleaching compositions. 

13 Claims, No Drawings 
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IMINODACETONTRLE DERVATIVES AS 
PEROXYGEN BLEACH ACTIVATORS 

This invention relates to bleaching compositions, and 
more particularly to improved bleaching compositions 
containing hydrogen peroxide releasing compounds 
and activators for such compounds as defined below, 
and to compositions of the activators and hydrogen 
peroxide releasing compounds with detergents. 
The invention provides improved bleaching composi 

tions comprising hydrogen peroxide or a hydrogen per 
oxide releasing compound and an effective amount of 
an activator. The activators are derivatives of 
iminodiacetonitrile represented by Formula I: 

A-N(CHCN). (1) 

wherein A is an acyl group selected from aroyl, substi 
tuted aroyl, lower (C-Cs) alkanoyl and the residue of 
a heterocyclic carboxylic acid chloride; or a 
4,6-disubstituted-s-triazinyl group in which the substit 
uent groups are selected from amino, diethylamino and 
-N(CH2CN)2 groups. 
U.S. Pat. No. 2,927,840 discloses bleaching composi 

tions comprising a peroxygen compound and an or 
ganic nitrife, including iminodiacetonitrile. The use of 
various N-acyl compounds as bleach activators has pre 
viously been disclosed. For example, French Pat. No. 
1,583,330 discloses the use of N-acyl derivatives of het 
erocycles such as imidazole, pyrazole and triazole, and 
British Pat. No. 1,046,251 discloses the use of N-acyl 
derivatives of pyridazine, triazole and pyrazole as per 
oxygen salt activators in bleaching compositions for 
textile materials. French Pat. No. 1,489,926 discloses 
the use of the acyl-containing non-heterocycles N 
acetyl-N-methyl-p-toluenesulfonamide and N 
propionyl-N-methyl-p-toluenesulfonamide. Indeed, a 
perborate bleaching composition containing an activa 
tor such as any of these can be shown to remove a 
greater percentage of tea stain from a textile material 
than the same bleaching composition in which activa 
tor is omitted. 
However, many peroxygen bleaching compositions 

containing such activators have not proved satisfactory 
for one or more reasons, such as inadequate bleaching 
or instability at 50 to 70°C., the typical working tem 
perature range of modern laundry washing machines; 
or because of unsatisfactory compatibility with deter 
gents or other materials with which associated; or be 
cause of objectionable odor; or because the activators 
tend to deteriorate during storage of the bleaching 
composition under a variety of conditions of tempera 
ture and humidity. 
To be useful, a bleach activator must, in particular, 

maintain its high activity in a formulation over a long 
period of time as such or in the presence of a peroxide 
releasing agent or in the presence of a detergent com 
position. Commercial products are often subject to 
storage for considerable periods of time in hot, humid 
warehouses or on the supermarket shelf before con 
sumer use, and to be satisfactory the activity must be 
maintained without appreciable loss during such peri 
ods. 
Thus, there is a continued need for a variety of in 

proved bleaching compositions, especially those which 
maintain their activity over such long periods of time 
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2 
and which are stable and effective in the presence of 
various detergents as used in home and commercial 
laundries. 

It has now been found that certain derivatives of 
iminodiacetonitrile, represented by Formula l, provide 
new and improved activators for peroxygen bleaching 
compositions. These new bleaching compositions ex 
hibit good bleaching effectiveness at relatively low tem 
peratures, eg, 10°C. to 70°C. Moreover, because of the 
good storage stability of the activators, the bleaching 
compositions may be stored for surprisingly long peri 
ods of time under a wide variety of temperature/hum 
dity conditions without significant loss of activity. 
A preferred species of activator within the definition 

of Formula I is benzoyliminodiacetonitrile (Formula 
II): 

O 

()-- CH2CN)2 
As shown in accompanying Example 2, a perborate 
bleaching composition containing (II) as the activator 
removes more than twice as much tea stain from the 
textile as the same bleaching composition without the 
activator. Furthermore, (II) has excellent storage sta 
bility as illustrated herein. 
An additional advantage of the compositions of the 

invention is the provision of dry oxygen bleaching com 
positions which not only exhibit good bleaching activity 
at relatively low-water temperatures, but also are safer 
and easier to handle than liquid bleach products. They 
are relatively safe for all fabrics as well as for dyes 
thereon, for human and animal hair bleaching composi 
tions, and exhibit germicidal activity. In addition, the 
compositions are useful for bleaching ground wood 
pulp. 
As is known to those skilled in the art, ordinary 

monoamides (R-CO-N-R'R'') such as N,N- 
dimethylacetamide are inactive as peroxygen salt 
bleach activators. A unique aspect of the compounds 
which are the peroxygen salt bleach activators of this 
invention is that, unlike the preponderance of disclosed 
types, these compounds do not rely on the structural 

(II) 

-co-N-co 
unit as would be found in molecular structures of 
known activators such as, for example: 

CH H 

s s o 
(benzoyldimethylhydantoin) 

O 2 CH2 - C NN-c 
CHe -C-1 

No 

(N-benzoylsuccinimide) 
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O O 
Nsa 

-co-ch, 
O 

(N-acetylsaccharin) 

The phenomenon is evidenced by the excellent activity 
of the compounds of this invention. It is surprising, 
however, that this effect is absent in the case if the 
analog us propicynitrile homologs, which are inactive 
as per xygen sat bleach activators (Examples (), 
and below). We are thus concerned with a very sync 
cific effect ohlained with compounds of Structure i. 

The nevel bleach activators of this invention car he 
prepared by well known methods. Ber 
zey innin dicetonitrile, for example, can he prepared 
by reaction of benzoyl chloride with iminodiacetoni 
trile according to the following equation. 

- Co-Cl + HN(CH2-CN)2 

M / - CO-N(CH-CN)2 + HCl 

Other aroyl, substituted aroyl, alkanoyl and heterocy 
clic acyl derivatives can be prepared similarly from the 
appropriate carboxylic acid halides (or anhydrides in 
some instances). 
Typical carboxylic acid halides ( or anhydrides) that 

can be chosen for reaction with the iminodiacet nitrile 
to give the products of this invention include those such 
S. 

p-chlorobenzoyl chloride 
slicyloyl chioride 
o-nitrohenzoyl chloride 
p-litrobenzoyl chloride 
o-hronobenzoyl chloride 
terephthaloyl chloride 
p-fluorobenzoyl chloride 
In-methoxybenzoyl chloride 
2,4-dimethylbenzoyl bromide 
p- (trifluoromethyl)benzoyl chloride 
ty-methylbenzoyl hronicle 
p-ethylbenzoyl hronicle 
1-naphthyi chloride 
3-hydroxy-2-naphthoyl chloride 
acetic anhydride 
propionic anhydride 
propinyl chloride 
butyryl chloride 
butyric anhydride 
capric anhydride 
c. proyl chloride 
fury chloride 
thenoyl chloride 
Ticotinoyl chloride 
fict limoyl chloride 

() 
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4. 
cyanuric link ride, and the like. 
The preferred species (f the invention are those de 

rived from arc natic curhoxylic acid halides, cyanuric 
chlorides, and it wer aliphatic carboxylic acid halides. 

he hicching compositions it the invention contain 
the activating cent until it it the hydrogen per Xicie 
releasirig compound in a molar ratio ranging frt in 
about . to about , (), respectively, with a preferred 
range ( i? about . . i t . The actual ratio of activator 
to bleach car, of course. le varied widely for varying 
applications, 
The oxygen leaches useful in these bleaching com 

positions are hydrogen per Xide and organic peroxides 
anti ti crganic pers xyger Saits that if herate hydrogen 
per( xide: in water. Fxamples of eroxide leaching 
compounds are uri pl.: Xide, henzoyl per X ide, 
rtiethyl ethyl ketone per xiie, and the like. Examples 
(fi) (rganic per Xygen bleaching compounds art alkali 
metal criorates, percarhonates, per hosphatics, per 
sulfates, in in persulates, and the like. Mixtures of two 
or thore bleaching compounds can, if cut sc, he used 
it desired. 
Although the various c' xiie releasing compouncis 

as mentioned :hov may frc tised in the compositions 
if the inventin, refer first feroxide releasing coin. 

() in is arc sodium either, te ( for cc (nonic consider 
at it ins; and stiliili percarhonate {fi} i ecological con 
sideratic is }. 
The activated ble; ch camp sitions of the invention 

are useful for teach applications for various substrates 
including fabrics, particularly when incorporated with 
detergent compositions for household or commercial 
liliciering purposes. A most improtant property of 
such detergent cent positions is the ability remove 
stains including foll stains such as those of coffee, tea, 
win, and the like as well as to maintain purity of white 
in Lincole red textiles. Aside from food stains, soiling in 
general Tilay he icinovcti Such as grass stains, urine aid 
the like. 

In idditi i t ( ) the detergent, peroxygen releasing 
cc input can citri Xygen bic:ch activator, such deter 
ge it compositions may contain other optional additives 
such as g. It likids: S. ft. Egilities, enzymes, optical bright 
eners, C. crants, perful fits, thicketers, emulsion or sus. 
pension stabilizers, and the like, including 'uilders,' 
such as Seciu in sphite, salts, carbonates, silicates. 
and the like is, usially encountered in the art. 
The detergent component of such activated bleach 

compositions may be airly of the conventional types 
Such as 3 nior it, Catic nic, onionic or amphoteric. 
Examples of typically suitable anionic detergents in 

cludes the alkali metal or alkaline earth metal salts of 
higher alkylben, cine sulfonates, olefin sulfonates. 
higher alkyl sulfates ind higher fatty acid monoglyce 
iii. Sufi tes. 

Exian pics of typicaily Slitatic cationic detergents, iii 
clide tetraalkyl amnionium salts in which tie ()f the 
alkyl gi ().ps coil 1ains ::pproximately 2 to 8 carbons 
surh is dietyltrine thy. In monium chloride or ethyst 
innethyloctadecylamicini in methosulfate. 
Fxamples of suitably typic: amphoteric detergents 

are those telergent compounds possessing both cati 
onic : ific at thic sites and include, for example, an in 
fatty it is such is line thylamincipropronic acid aiki 
in in clifatty acids Such as methyl inning lauric acid. 

Xamilus (if typical ?tonionic detergents include 
polyglycki ether's flkani amides of higher fatty acids 
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and also polyglycol ethers of higher alkanols and higher 
fatty acids. 
Bleaching compositions may generally be used also 

for their germicidal properties in various applications 
for control of microbial growth. Applications may be 
made to any surface or substrate where such control is 
desired. 
The treatment of swimming pool water and swim 

ming pool surfaces with the compositions of the inven 
tion is especially efficacious since the usually lower 
temperatures of these environments prevent effective 
use of other antimicrobial agents. A related utility is the 
treatment of water supplies to render the same fit for 
human consumption or for industrial use, such as the 
sanitization of field water for consumption by military 
personnel or the treatment of industrial process water 
so it can be reused in industrial processes or by the sur 
rounding community. The compositions also may be 
employed in admixture with detergents for use as home 
or industrial germicidal detergents, or in hair bleaching 
compositions containing peroxygen compounds. 
The following examples will serve to illustrate the in 

vention. 

EXAMPLE 1. 

Preparation of Benzoyliminodiacetonitrile 
A mixture of 4.0 grams (0.04 mole) of 

iminodiacetonitrile and 5.8 grams (0.04 mole) of ben 
zoyl chloride in 50 ml of dry dimethylformamide is 
heated with occasional stirring over a steam bath for 1 
hour. This solution is then cooled, diluted with about 
150 ml of water and the resultant white precipitate col 
lected and recrystallized from methanol. Yield 6.8 
grams or 85% of theory, mp 124 - 125.5°C. 
Other aroyl derivatives of iminodiacetonitrile are ob 

tained similarly by use of an equivalent amount of an 
other aroyl halide in place of benzoyl chloride. 

EXAMPLE 2 

Evaluation of Benzoyliminodiacetonitrile as Activator 
for Sodium Perborate 

A bleaching composition was prepared using the ben 
zoyliminodiacetonitrile of Example 1 and sodium per 
borate in a molar ratio of 1:1.1 and the bleaching effec 
tiveness of this composition determined by the follow 
ing test procedure: 
Five-gram swatches of desized, 80 x 80 cotton fabric 
are stained with tea in the following manner. Five tea 
bags are placed in one liter of water and boiled for five 
minutes. The swatches are then immersed in the tea 
and the boiling is continued for another five minutes. 
The swatches are then removed from the tea, wrung 
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Two of the stained cotton swatches are placed in a 

stainless steel Terg-O-Tometer manufactured by U.S. 
Testing Company. One liter of distilled water at 120F. 
is introduced and 40 grams of unstained cotton fabric 
are added so as to provide a typical household washing 
machine water-to-cloth ratio of about 20 to 1. Then 2.0 
grams of anionic detergent available commercially as 
"Tide' is added, followed by 0.33 gram sodium perbo 
rate and 0.60 gram of benzoyliminodiacetonitrile. The 
Terg-O-Tometer is operated at 100 cycles per minute 
for 15 minutes at a temperature of 120F. The swatches 
are then removed, rinsed with cold water and dried at 
room temperature. 
Both before and after laundering, reflectance read 

ings of the swatches are taken on a Hunter Model 25M 
Reflectometer with a blue filter. The swatches are 
backed with a white porcelain plate and read once on 
both sides. Fluorescent effect is excluded from all read 
ings. 
The reflectance readings are averaged and the per 

cent stain removal is obtained in accordance with the 
following formula in which R is the symbol for reflec 
tance: 

Total 3 stain removal = 

R (bleached) minus R (stained) 
X OO 

R (unstained) minus R (stained) 
Control runs are also made using the described 

amounts of the detergent and sodium perborate with no 
activator. 

It was found that the bleaching composition of this 
example removed an average of 61.8% of the stain 
from the swatches, whereas the control composition 
removed only 26% of the stain. Similar results are ob 
tained if one uses a nonionic detergent such as "All" 
detergent. 

EXAMPLES 3-9 

Testing of Aroy Derivatives of Iminodiacetonitrile as 
Activators for Sodium Perborate 

Bleaching compositions comparable to the bleaching 
compositions of Example 2 were prepared in Examples 
3-9. In each case, the formulation was such as to pro 
vide 2.0 grams of Tide detergent, 0.33 gram of sodium 
perborate and the indicated amount (grams) of activa 
tor per liter of solution. The molar ratio of activator to 
sodium perborate in each instance was l: 1. l. The test 
procedure was the same as described in Example 2. Re 
sults of the testing in Examples 3-9 as well as Example 
2 are summarized in Table I. As shown in the Table, the 
control result is apt to vary somewhat from one set or 

out, dried at 200-215°F., rinsed in cold water and series of tests to another due to variations in the cloth 
again dried. and the tea used to produce the stains. 

TABLE I 

Bleach Activator Wt of Activator 
Example No. Structure (Grams) 3 Stain Removed 

2 ()-co-ch.c.). O. 60 g 6l. 8 (26.o) 

5 o'-()-co-chsen). O. 72 g 59.9 (33.7) 
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TABLE I (CONTINUED) 
Bleach Activator Wt of Activator 

Example No. Structure (Granic 26 Stain Removed 

4 a co-rea, O. 7O g 55.o. (33.7)' 

5 NO2 O.67 g 6o.3 (20.6) 

-CO-N(CH2CN)2 

6 reco, O.8l g 53.6 (31.7)" 

7 r-()-co-richsen). O. 66 g 57.8 (31.7) 

8 or Cleo, O. 73 g 58.8 (3o.7) 

9 cho-O-co-ch.c.). O. 69 g 58.8 (30.7) 
Control result 

EXAMPLES 10-12 Examples 10-12. In each case, the formulation was 
such as to provide 2.0 grams of Tide detergent, 0.33 
gram of sodium perborate and the indicated amount 
(grams) of activator per liter of solution. The mole 
ratio of activator to sodium perborate in each instance 

In the testing of the aroyl derivatives of iminodipro- was 1: 1.1. The test procedure was the same as de 
pionitrile, bleaching compositions comparable to the scribed in Example 2. Results of the testing in Exam 
bleaching compositions of Example 2 were prepared in ples 10-12 are summarized in Table II. 

Testing of Aroyl Derivatives of Iminodipropionitrile as 
Activators for Sodium Perborate 

TABLE I 

Bleach Activator Wit of Activator 
Example No. Structure (Grams) A Stain Removed 

O ()-co-ch.ch-on). O.68 g 32.l. (33.7) 

ill no-(-)-co-(cisch-on). 0.82 g 26.3 (33.7)' 

2 a? -o-o: O. 78 g 29.o. (33.7) 
(a) 

Control test result 
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The results in Table II show that the aroyl derivatives 
of iminodipropionitrile are ineffective as activators for 
sodium perborate. 

EXAMPLE 3 

Evaluation of Benzoyliminodiacetonitrile as Activator 
for Sodium Percarbonate 

Following the procedure of Example 2, except for the 
use of 0.35 gram of sodium percarbonate instead of 
0.33 gram of sodium perborate, 53.2% of the tea stain O 
was removed. The control test in this case showed 
32.6% stain removed. 

EXAMPLE 14 

Storage Stability of Benzoyliminodiacetonitrile 
The storage stability of benzoyliminodiacetonitrile in 

a dry bleaching composition was determined by testing 
the bleaching effectiveness of such a composition after 
three months storage (a) at room temperature in a 
closed container, and (b) at 80'F. and 80% relative hu 
midity in an open container with the bleaching effec 
tiveness of a freshly prepared composition. The bleach 
composition and the test procedure were the same as 
that described in Example 2, except that the dry com 
position in each case was prepared by mixing the dry 
ingredients (detergent, perborate and ben 
zoyliminodiacetonitrile) and, after storage, adding the 
mixture to the bleach bath water. The freshly prepared 
composition was made as described in Example 2 (by 
adding the dry ingredients, separately, to the bleach 
bath water). 

TABLE III 

Bleach Composition %t Stain Removed 

Freshly Prepared 66.2 (41.0) 
Stored 3 Months at RT in 69.6 
Closed Container 
Stored 3 Months at 80F. 53.9 
and 80% RH in Open Container 

"Control test result 

It is seen that the benzoyliminodiacetonitrile main 
tains its full activity over the storage period in the 
closed container and about 50% of its activity in the 
open container. 

EXAMPLE 1.5 

Preparation of 
2-(Biscyanomethylamino)-4,6-diamino-s-triazine 

HaN N (CH2CN ) 2 '' 
N 
NH2 

2,4-Diamino-6-chloro-s-triazine (14.2 g, 0.1 mole), 
iminobisacetonitrile (10.0 g, 0.1 mole), 0.84 g sodium 
bicarbonate and 100 ml dioxane were refluxed for 
about 1 hour. The dioxane solution was decanted away 
from the gummy solid and diluted with an equal volume 
of water. A white, crystalline solid (2.10 g, mp 
188–194°C.) was isolated and identified by infrared 
spectroscopy as the subject compound. 

10 
EXAMPLE 16 
Preparation of 

2,4,6-Tris(biscyanomethylamino)-s-triazine 
5 

N 
1. 

i.e. 
Cyanuric chloride (4.7 g, 0.025 mole) was added 

portionwise to a solution of iminobisacetonitrile (14.3 
g, 0.15 mole) in 100 ml dimethylformamide. The re 
sulting solution was heated to 150°C., held for about 30 
minutes, cooled to room temperature and poured over 
ice. The solid obtained was suspended in 100 ml diox 
ane, heated and filtered, resulting in a solid, mp 
218-222°C. (5.2 g, 58% yield). Recrystallized from 
acetonitrile, yielded white needle-like crystals, mp 
230°-232°C. 

15 

EXAMPLE 7 

Preparation of 
2,6-Diethylamino-4-bis(cyanomethyl)amino-s-triazine 

25 

2,6-Dichloro-4-bis(cyanomethyl)amino-s-triazine 
(2.0 g, 0.008 mole) was added to 10 ml diethylamine 
in 20 ml dimethylacetamide at steam bath temperature. 
After about 5-10 minutes, a solid precipitated and the 
reaction mixture was drowned in water. The solid was 
filtered and recrystallized from methanol, mp 
94-96C. 

45 

40 

EXAMPLE 1.8 

Preparation of 
2,4-Bis(cyanomethyl)amino-6-diethylamino-s-triazine 

50 
(C2Hs ) an (CH2CN ) 2 

In a manner similar to Example 17, 4.0 g (0.0013 
mole) of 2-chloro-4,6-bis(cyanomethyl)amino-s- 
triazine was added to 10 ml diethylamine in 25 ml di 
methylacetamide. After 20 minutes, the reaction mix 
ture was poured over ice and the resulting solid filtered. 
Recrystallization from methanol gave needles, mp 

65 163-164°C. 

60 

Testing of Triazinyl Derivatives as Activators for 
Sodium Perborate 
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Using the triazinyl derivatives of Examples 15-18, 
bleaching compositions comparable to the bleaching 
compositions of Example 2 were prepared and tested 
by the procedure described in Example 2. In each case, 
the formulation was such as to provide 2.0 grams of 
Tide detergent, 0.33 gram of sodium perborate and the 
indicated amount (grams) of activator per liter of solu 
tion. The mole ratio of activator to sodium perborate 
in each instance was 1:l. 1. Results of the testing are 
summarized in Table IV, 

TABLE IV 

Compound of Wt. (g.) 
Example No. Activator % Slain Removed 

5 O6 65.4 (40.3) 
6 1. 49.7 (39.0) 

0.5 50.2 Af 
0. 44.8 t 

7 0.95 41.4 (39.0) 
18 () 45.5 (39.0) 

"Cintrol result 

EXAMPLE 1.9 

Preparation of N,N-dicyanomethylpropionamide 
O 

CHCH2-C-N (CH2CN)2 
20 g (0.2 mole) of iminobisacetonitrile and 75 ml of 

propionic anhydride were heated to reflux for 4 hours 
and the hot solution poured over ice. The solution was 
then neutralized with concentrated ammonium hydrox 
ide, extracted with 150 ml benzene, and the dried ben 
zene solution evaporated to give the product as an 
amber oil. 

EXAMPLE 2.0 

Preparation of N,N-dicyanomethylthiophene 
Carbonamide 

O 

-C-N(CH2CN)2 
2-Thiophene carboxyl chloride ( 10 g, 0.067 mole), 

iminodiacetonitrile (6.7 g, 0.067 mole) and 50 ml di 
methylformamide were heated for 2 hours at steam 
bath temperatures and the hot solution poured over 
ice. The resulting solid was filtered, suspended in 500 
ml methanol, decolorized, and then cooled to give 8.4 
g (58%) of white crystals, mp 137-138.5°C. 

EXAMPLE 21 

Preparation of N,N-dicyanomethylfuran Carbonamide 
O 
f le- (ch.c.). 

O 

2-Furoyl chloride (13.2g, 0.1 mole), iminodiacetoni 
trile (10 g, 0.1 mole) and 100 ml dimethylformamide 
were heated for about 2 hours at steam bath tempera 
tures and the reaction mixture poured into ice. The re 
sulting solid was filtered, suspended in 250 ml metha 
nol, decolorized and filtered. Long white needle-like 
crystals formed which were washed with methanol and 
dried; 14.2g, mp 112-1 13.5°C. 
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12 
Testing of Alkanoyl and Heterocyclic Carboxylic Acid 

Chloride Derivatives as Activators for Sodium 
Perborate 

Using the compounds of Examples 19-21, bleaching 
compositions comparable to the bleaching composi 
tions of Example 2 were prepared and tested by the 
procedure described in Example 2. In each case, the 
formulation was such as to provide 2.0 grams of Tide 
detergent, 0.33 gram of sodium perborate and the indi 
cated amount (grams) of activator per liter of solution. 
The mole ratio of activator to sodium perborate in each 
instance was 1: ... l. The test results are given in Table 
V. 

TABLE V 

Compound of Wt. (g.) 
Example No. Activator %. Stain Removed 

19 0.45 62.8 (40.3) 
20 0.6 59.9 (32.6) 
2 0.57 58. 1 (32.6) 

Control result 

I claim: 
1. A bleaching composition comprising hydrogen 

peroxide or a hydrogen peroxide releasing compound 
of the group of organic peroxides and inorganic perox 
ygen salts and an activating amount of an 
iminodiacetonitrile compound represented by the for 
mula: 

A-N(CHCN). 
wherein A is an acyl group selected from aroyl, substi 
tuted aroyl, lower alkanoyl and the residue of a hetero 
cyclic carboxylic acid halide, or a 4,6-disubstituted-s- 
triazinyl group in which the substituent groups are se 
lected from amino, diethylamino and bis(cyanomethyl 
)amino groups. '- 

2. A composition according to claim 1 wherein A in 
the iminodiacetonitrile compound represents an unsub 
stituted benzoyl or naphthoyl radical or a substituted 
benzoyl or naphthoyl radical having a substituent se 
lected from halo, nitro, hydroxy, carboxy, C–Cs alkyl, 
C1-C5 alkoxy and halosubstituted C1-C5 alkyl groups. 

3. A composition according to claim 2 wherein the 
iminodiacetonitrile compound has the formula: 

4. A composition according to claim 2 wherein the 
iminodiacetonitrile compound has the formula: 

on-()-co-chsen). 
5. A composition according to claim 2 wherein the 

iminodiacetonitrile compound has the formula: 

C- -CO-N(CH2CN) a 

6. A composition according to claim 2 wherein the 
iminodiacetonitrile compound has the formula: 
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CHO \ / 

7. A composition according to claim 1 wherein A in 
the iminodiacetonitrile compound is a C-C alkanoyl 
group. 

8. A composition according to claim 7 wherein the 
iminodiacetonitrile compound has the formula: 

CHCH-CO-N(CHCN). 
9. A composition according to claim 1 wherein A in 

the iminodiacetonitrile compound is the residue of a 
heterocyclic carboxylic acid halide selected from fur 
oyl, thenoyl and picolinoyl groups. 

10. A composition according to claim 9 wherein the 
iminodiacetonitrile compound has the formula: 

D-co-stches )2 
O 

5 

O 

15 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

14 
11. A composition according to claim 1 wherein A in 

the iminodiacetonitrile compound is a 4,6-disubstituted 
triazinyl group selected from 

4,6-diaminotriazinyl, 
4,6-bis(diethylamino) triazinyl, 
4-diethylamino-6-bis(cyanomethyl)aminotriazinyl, 
and 

4,6-bis(di(cyanomethyl)amino) triazinyl groups. 
12. A composition of claim 11 wherein the 

iminodiacetonitrile compound has the formula 

(CNCH2)2N N N(CH2CN) a 
1. Y2 Y 
N(CH2CN)2 

13. A composition according to claim 1 containing a 
detergent. 

xk k xk ck k 


