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represent a per?uorinated alkyl radical having four to 

4 12 carbon atoms, and R1 represents one of the groups 

and their use for oil-, water- and soil- repellent 
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DERIVATIVES 0F BIS-PERFLUOROALKANOYL 
PHENYLENE-DIAMINES 

The present invention relates to derivatives of bis 
per?uoroalkanoyl-phenylene-diamines, more particu 
larly to such of these derivatives which contain an ac 
tive group in the form of an isocyanate, N,N-ethylene 

_ ureido- or N,N-ethylene-amido group at the benzene 
ring. The invention furthermore relates to the manufac 
ture of these compounds and their use in a process for 
providing ?brous materials, in particular textile materi 
als, leather, paper and similar materials, with an oil-, 
water- and soil-repellent ?nish. 
The derivatives of bis~per?uoroalkanoyl-phenylene 

diamines according to the invention are compounds of 
the formula (I) 

R1 (1) 

in which RF and R'F, which may be identical or dif~ 
ferent, represent a per?uorinated alkyl group having 
four to 12 carbon atoms and R, represents one of the 
groups 

For the application of the compounds of the inven 
tion in the production of oil-, water- and soil-repellent 
?nishes, not only the per?uorinated alkyl groups but 
also the content of isocyanate, N,N-ethylene-ureido or 
N,N-ethylene-amid0 groups as reactive groups is of im 
portance. 

In the preparation of the compounds of the inven 
tion, it is suitable to start from derivatives of phen 
ylene-diamine, on the one hand, and from ?uorinated 
carboxylic acids, on the other. 

Particularly suitable starting materials are derivatives 
of m-phenylene-diamine or, preferably, of o-phen 
ylene-diarnine, for example 3,4- or 3,5-diamino-1 
nitrobenzene, 3,5- or 3,4-diamino~l~benzoic acid and 
3,4- or 3,5-diarnino-benzoic acid methyl ester. 

Suitable ?uorinated carboxylic acids are compounds 
of the general formula RFCOOl-I, in which RF 
represents a per?uorinated alkyl group having four to 
12, preferably seven to 10 carbon atoms. As per 
?uoroalkanoic acids, there may be mentioned by way 
of example: per?uoro-pentanoic acid, (C4F9COOH), 
per?uoro-hexanoic acid (CSF 1ICOOH), per?uoro-hep 
tanoic acid (CBFECOOH), per?uoro-octanoic acid 
(C7F,5cooh., per?uoro-nonanic acid (CEFHCO 
OH), Per‘?uoro-decanoic acid (C9F19COOH) or per 
?uoro-undecanoic acid (CwFmCOOH). For the synthe~ 
sis, mixtures of the above-mentioned fluorinated car 
boxylic acids may also be used. With a view to the 
utilization of the compounds of the invention for the 
production of oil~, water- and soiLrepellent ?nishes, 
per?uoroalkanoic acids containing eight to 11 carbon 
atoms are preferably used. 
The ?rst step in the synthesis of the products of the 

invention is, preferably, the reaction of the above-men 
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2 
tioned derivatives of m- or o-phenylene-diamine with 
an acid halide, preferably an acid chloride, of the men~ 
tioned per?uoro-alkanoic acids. The acid chlorides of 
the per?uoro-alkanoic acids are obtained in known 
manner with excellent yields from the respective 
fluorinated carboxylic acid by reaction with suitable 
chlorinating agents, for example benzo-tri-chloride. 
The acylation of the derivatives of 0- or m-phenylene 
diarnine may be effected either in the presence of a sol 
vent, for example ethyl acetate or chloroform, and of a 
base, for example dimethylaniline, at temperatures in 
the range of from about 10° to 50°C, or by melting of 
the starting materials without additives at about 120° to 
170°C. The intermediate products thus obtained which, 
if derivative of o-phenylene-diamine are used, cor 
respond to the formulas (II), (III) and (IV) 

rlmoonp rlmoony utroom 

ONHCOR’F @NHCOR’F NHCOR’F 
l | 
N0; 0 OOH 000cm 
(11) (III) (IV) 

are converted‘ for the products“ of inven 
tion, in the case of the nitro-compounds (II) into the 
corresponding amino compounds or in the case of the 
carboxyl compounds (III) or carbomethoxy com 
pounds (IV) into the corresponding carboxylic acid ha 
lides. 
From the nitro-compounds of the formula (II), the 

corresponding amines which, if o-phenylene-diamine is 
used, correspond to the formula (V) 

171m: 0 RF 

NH: (V) 

can be easily prepared and with good yield by reduc 
tion, preferably by hydrogenation under pressure with 
the use of a catalyst, for example Raney nickel, in the 
presence of a solvent such as ethanol or ethyl acetate. 
Hy reaction of the hydrochlorides of these amines (V) 
with phosgene in an inert solvent, for example benzene, 
toluene, ethyl acetate, dioxane or chlorobenzene, at an 
elevated temperature, suitably at about 60° to 120°C, 
the compounds of the invention containing one iso 
cyanate group and corresponding to the formula (VI) 

NHCORF 

can be obtained. In a still easier manner and with 
higher yields, the isocyanates of the formula (VI) can 
also be prepared by base phosgenisation. In this 
method, the amine of the formula (V) is introduced at 
a low temperature, suitably at a temperature in the: 
range of from about 0° to 20°C into a solution of 
phosgene in an inert solvent and the mixture is slowly 
heated to a temperature in the range of from 60° to 
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120°C. AFter cooling of the reaction mixture, the 
crystallized isocyanate can be separated. 
By further reacting these compounds which contain 

one isocyanate group with ethylene imine in a solvent 
such as ethyl acetate or tetrahydrofurane, suitably at a 
temperature in the range of from about 0° to 40°C, 
there can be obtained the compounds of the invention 
which contain one ethylene-urea group and correspond 
to the formula (VII) 

ITIIIOORF 
NIICUR'F 

CH1 (VII) 

Such compounds of the invention which contain one 
N,N-ethylene-amino group can be obtained by prepar 
ing,from the bis-acyl-diamindbenzoic acids that cor 
respond to the formula (III) or from bis-acyl-diamino 
benzoic acid-methyl esters that correspond to the for 
mula (IV), at ?rst the acid chlorides which, if o-phen 
ylene-diamine is used, correspond to the formula (VIII) 

ITIHQORF 

1 
C001 (VIII) 

For this purpose, the bis-acyl-diaminobenzoic acid 
methyl esters are previously converted into the free 
benzoic acids by partial hydrolysis under saponi?cation 
of the ester group, for example with a mixture of water 
and acetic acid. The bis-acyl-diamino-benzoic acids 
can be converted in known manner by reaction with, 
for example thionyl chloride, into the acid chlorides of 
the formula (I). From these acid chlorides, there are 
obtained by further reaction with ethylene imine in the 
presence of a strong base, for example triethylamine, 
the compounds of the invention which contain an 
ethylene-amide group and which, if o-phenylene~ 
diamine was used as the starting substance, correspond 
to the formula (IX) 

NHCORF 

CH2 (IX) 

The above-describedv methods for preparing the 
compounds of the invention are illustrated by the fol 
lowing examples 1 to 6, the percentages being by 
weight. ' 

EXAMPLE 1 

a. Preparation of per?uoro-octanoic acid chloride 
1,600 g (8.2 mols) of benzotrichloride were in 

troduced into a glass ?ask having a capacity of 4 liters 
and provided with a stirrer, a re?ux condenser, a heata 
ble dropping funnel and a thermometer, and heated to 
110°C. 1,600 g (3.87 mols) of molten per?uoro-oc 
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4 
tanoic acid were allowed to run in through the 
dropping funnel,'in the course of 2 hours and while stir 
ring, while maintaining a reaction temperature of about 
100° to 110°C. The hydrogen chloride which escaped 
through the re?ux condenser was absorbed in a vessel 
?lled with water. When the addition of per?uoro-oc 
tanoic acid was complete, the reaction mixture was 
heated for 1 hour under re?ux.- The aqueous 
hydrochloric acid obtained by the absorption of 
hydrogen chloride contained 25 g of dragged-in per 
?uoro-octanoic acid which was recovered by ?ltration 
with suction. The reaction mixture was then distilled 
over a 40 cm high column packed with Raschig rings. 
1,584 g of per?uoro-octanoic acid chloride were ob~ 
tained; boiling point 136° to 137°C. The yield was 96.3 
percent, referred to reacted per?uoro-octanoic acid. 
b. Preparation of 3,4-di-per?uoro-octanoyl-amino-l 
nitrobenzene 

61.2 g (0.40 mol) of 3,4-diamino-l-nitrobenzene, 
102 g (0.84 mol) of dimethyl-aniline and 2,000 ml of 
chloroform were introduced into a glass ?ask having a 
capacity of 4 liters and provided with a stirrer, a re?ux 
condenser, a dropping funnel and a thermometer. 364 
g (0.84 mol) of the per?uoro-octanoic acid chloride 
obtained according to (a) were added dropwise, while 
stirring and cooling, within 1 hour, at a temperature in 
the range of from 10° to 20°C. The whole was further 
stirred for 3 hours at room temperature. The reaction 
mixture was then heated for about 5 hours to 50°C and 
subsequently cooled to -18°C. 358 g of 3,4-diper 
?uoro-octanoyl-amino-l-nitrobenzene separated 
which were ?ltered off with suction and washed once 
with chloroform and dried. The product had a melting 
point of 167° to 170°C and was found to be sufficiently 
pure for the further reaction. The yield was 95 percent, 
referred to 3 ,4-diamino-1-nitrobenzene. 
c. - Preparation of 3,4-di-per?uoro-octanoyl-amino-l 
aminobenzene 
A mixture of 290 g (0.307 mol) of the 3,4-di-per 

?uoro-octanoyl-amino-l-nitrobenzene obtained ac 
cording to (b), 40 g of wet Raney nickel and 1,000 ml 
of ethanol were introduced into an autoclave made 
from stainless steel, having a capacity of 2 liters and 
provided with a magnetic stirrer. The autoclave was 
scavenged twice with nitrogen having a pressure of 10 
atmospheres gauge, charged with hydrogen having a 
pressure of 88 atmospheres gauge and then heated to 
80°C. After 1 hour, the pressure was still 67 at 
mospheres gauge and did no longer fall in the course of 
further 8 hours. After cooling, the excess hydrogen was 
cautiously de-compressed, whereby one part of the 
magma-like content of the autoclave was dragged with 
and collected in a separate vessel. The reaction mixture 
was transferred into a ?ask provided with re?ux con 
denser and heated to the boiling temperature; during 
that time so much ethyl acetate was added until the 
reaction product had passed into solution. After addi~ 
tion of a small amount of active charbon, the solution 
was ?ltered hot with suction and the ?ltrate was cooled 
to about 0°C. The precipitate that had formed, i.e. the 
3,4-di-per?uoro-octanoyl-amino~l-aminobenzene was 
?ltered off with suction. By concentrating and cooling 
the mother liquor, another fraction of the product was 
recovered. At the whole, 257 g of 3,4-di-per?uoro-oc~ 
tanoyl-arnino~l—aminobenzene, melting at l76°—178°C, 
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were obtained. The yield was 91 percent of the 
theoretical yield. 
d. Preparation of 
aminophenyl-isocyanate 

100 g (0.109 mol) of the 3,4-di-per?uoro-octanoyl 
amino-l-aminobenzene obtained according to c), 

3,4-di-perfluoro-octanoyl 

. suspended in 1,700 ml of toluene, were introduced into 
a glass ?ask having a capacity of 2 liters and provided 
with a stirrer, a Liebig condenser with vessel, a gas inlet 
tube with cock and a thermometer. For removing 
traces of humidity by azeotropic distillation, 200 ml of 

I toluene were at ?rst distilled off. The Liebig condenser 
was then placed by a‘ re?ux condenser with following 
washing bottle containing concentrated sulfuric acid. 
Then, astream of hydrogen chloride was passed for 1 
hour at 20° to 30°C through the intensively stirred reac 
tion mixture and, ?nally, at 100° to 106°C, during 1.5 
hours, a stream of phosgene was passed through. Both 
gases were previously dried with the aid of concen 
trated sulfuric acid and phosphorus pentoxide. Sub 
sequently, dry nitrogen ‘was passed through for 10 

20 

minutes, the whole was ?ltered hot and the ?ltrate was a 
cooled and the precipitate that had separated was ?l 
tered off with suction. 80 g of 3,4-di-per?uoro-oc 25 
tanoyl-aminophenyl-isocyanate, melting at 110° to , 
l 12°C, were obtained, which could be puri?ed by 
recrystallization from toluene (melting point l14°—l 15 
°C). The yield was 77 percent of the theory. 

EXAMPLE 2 
Preparation of 3,4-di-per?uoro-octanoyl-amino-l 
N,N-ethylene~ureido-benzene 
33 g (0.035 mol) of 3,4-di-per?uoro-octanoyl 

amino-phenyl-isocyanate, prepared according to exam 
ple l, and 100 ml ‘of ethyl acetate were introduced into 
a glass ?ask having a capacity of 250 ml and provided 
with a stirrer, a dropping funnel and a thermometer. A 
mixture of 1.65 g (0.038 mol) of ethylene-imine, 1 
drop of triethylamine and 20 ml of ethyl acetate was 
added dropwise, in the course of 1 hour, at about 10°C, 
while stirring and cooling, and the whole was further 
stirred for 15 hours at 20° to 25°C. A magma~like reac 
tion mixture formed which was ?ltered off with suction. 
The residue was washed once with chloroform and 
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dried. 34 g of 3,4-di-per?uoro-octanoylamino-l-N,N- ' 
ethylene-ureido-benzene were obtained.'Melting point: 
l50°~l 5 1°C. The yield was 98 percent, referred to the 
isocyanate initially used. 

EXAMPLE 3 

a. Preparation of 3,5.-di-per?uoro-octanoylamino-l 
nitro-benzene 
A mixture of 30.6 g (0.20 mol) of 3,5-diamino-l~ 

nitrobenzene and 184 g (0.425 mol) of per?uorooc~ 
tanoic acid chloride was heated to l20°—130”C. After 
termination of the evolution of hydrogen chloride, the 
reaction mixture was heated for 2 hours to l50°-l60°C. 
The mixture was then cooled and recrystallized from 
boiling xylene. 130 g (69 percent of the theory) of 3,4 
di-per?uoro-octanoylamino-l-nitrobenzene were ob 

, tained. Melting point l50°-l51°C. 
b. Preparation of 3,5-di~per?uoro-octanoylamino-l~ 
amino-benzene 
By the same method as that described in example 1 

(c), there was obtained, starting from 104 g of 3,5-di 
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6 
per?uoro-octanoylamino-l-nitrobenzene, a total of 85 
g (85 percent of the theory) of 3,5-di-per?uoro-oc~ 
tanoylamino- l ~aminobenzene. Melting point l98°-200 
°C 
c. Preparation of 3,5-di-per?uoro-octanoylarnino 
phenyl-isocyanate 

In accordance with the method described in example 
1 (d), 50 g of 3,5-di-per?uoro-octanoylamino-l 
aminobenzene were converted into 28 g (54 percent of 
the theory) of 3,5~di-per?uoro-octanoylamino-phenyl 
isocyanate. Melting point: l03°-l 04°C. , 

EXAMPLE 4 

a. Preparation of 3,4-di-per?uoro-pentanoylamino-l 
nitro-benzene 
By the same method as that described in example 1 

(b), there ‘were obtained by reaction of 13.9 g (0.09 
mol) of. 3,4-diamino-1-nitrobenzene with 54 g (0.19 
mol) of per-?uoropentane-carboxylic acid chloride, 
prepared according to the method described in exam 
ple l (a), in the presence of the 23 g (0.19 mol) of 
dimethylaniline in 200 mlof chloroform as the solvent, 
42 g (72 percent of the theory) of 3,4~di-‘per?uoro-pen 
tanoylamino-l-nitrobenzene. Melting point: l56°-l57 
O C 
b. Preparation of 3,4-di-per?uoro-pentanoylamino-l 
amino~benzene . 

In accordance with the method described in example 
1 (c), 40 g of 3,4-di-per?uoro-pentanoylamino—l 

‘ nitrobenzene were hydrogenated at 25°C with addition 
of 10 g of moist Raney nickel and 500 ml of ethyl 
acetate. After removal of the catalyst by ?ltration with 
suction, the solvent was removed by distillation and the 
residue that remained was boiled with chloroform; 
after having cooled, it was ?ltered off with suction and 
dried. 29 g (76 percent of the theory) of 3,4-di-per 
?uoro-pentanoylamino-l-aminobenzene were ob 
tained. Melting point: l40°—l43°C. 
c. Preparation of 3,4-di-perfluoro-pentanoylamino 
phenyl-isocyanate ‘ 

In accordance with the method described in example 
1 (d), 26 g of 3,4-di-per?uoro-pentanoylamino-l 
aminobenzene were converted into 22 g (81 percent of 
the theory) of 3,4-di-per?uoro-pentanoylamino-phen 
yl-isocyanate. Melting point: 109°~1l0° . 

ELE 5 

a. Preparation of 3,Ldbperfluoro-octanoylamino 
benzoic acid methyl ester 

33.2 g ‘(0.20 mol) of 3,4-diamino-benzoic acid 
methyl ester, 53 g (0.44 mol) of dimethylaniline and 
300 ml of ethyl acetate were introduced into a glass 
?ask having a capacity of 1 liter and provided with a 
stirrer, a dropping funnel and a thermometer. 184 g 
(0.425 mol) of per-?uoro-octanoic acid chloride were 
added dropwise in the course of 1 hour, at 10° to 20°C, 
while stirring and cooling. The viscous reaction mass 
was stirred for 15 hours at room temperature. The 
reaction product was ?ltered off with suction and the 
residue was washed with chloroform and dried. 167 g 
of 3,4»per?uoro-octanoylamino-benzoic acid methyl 
ester were obtained, corresponding to a yield of 87 per 
cent, referred to the diaminobenzoic acid methyl ester 
used initially. Melting point: l33°-l36°C. A pure 
product having a melting point of 140°-l4l°C was ob_ 
tained by recrystallization from ethanol. 
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b. Preparation of 3,4~di-per?uoro-octanoylamino 
benzoic acid 

201 g (0.20 mol) of the 3,4~di-per?uoro~oc~ 
tanoylamino-benzoic acid methyl ester so obtained, 
600 ml of glacial acetic acid and 400 ml of water were 
heated for 7 hours to 160°C in an autoclave made from 
stainless steel, having a capacity of 2 liters and being 
provided with a magnetic. stirrer. After cooling, the 
reaction mixture was ?ltered off with suction, the 
residue was washed with water and dried. 150 g of 3,4 
di-per?uoro-octanoylamino-benzoic acid, melting 
point 196°—198°C, were obtained. 
c. Preparation of 3,4-di-per?uoro-octanoylamino 
benzoyl-chloride 
50 g (0.053 mol) of 3,4-di-perfluoro-octanoylamino 

benzoic acid and 50 g (0.42 mol) of thionyl chloride 
werevboiled for 2 hours under re?ux with 250 ml of 
ethyl acetate and then ?ltered while hot. The ?ltrate 
was evaporated under reduced pressure and the oily 
residue was stirred with chloroform. The precipitate 
that had separated was ?ltered off with suction, washed 
with chloroform and dried. 42 g (82 percent of the 
theory) of 3,4-di-per?uoro-octanoyl-amino-benzoyl 
chloride were obtained. Melting point: l33°-l 36°C. 
d. Preparation of 3,4-di-per?uoro-octanoylamino 
benzoic acid —N,N-ethylene-imide 

0.95 g (0.022 mol) of ethylene imine, 2.2 g (0.0217 
mol) of triethylamine and 50 ml of tetrahydrofurane 
were introduced into a glass apparatus provided with a 
stirrer, a dropping funnel and a thermometer. Then, 
19.2 g (0.02 mol) of the 3,4»di-per?uoro-oc 
tanoylamino-l-benzoyl chloride obtained according to 
(c), in the form of a solution in 50 m1 of tetrahydrofu 
rane, were added dropwise, in the course of 45 
minutes, at a temperature of 0° to +3°C, and the whole 
was stirred for 2 hours. The reaction mixture was then 
?ltered. The ?lter residue was washed with 25 ml of 
tetrahydrofurane. From the ?ltrate, there were ob 
tained, after evaporation under reduced pressure, 19 g 
of 3,4-di-per?uoro-octanoylamino-benzoic acid-N,N 
ethylene imide. Softening point 70°C. The yield was 98 
percent of the theory. 

EXAMPLE 6 

a. Preparation of 3,4-di-per?uoro-alkanoylamino-1 
nitrobenzene 

8.4 g of a mixture of 4 parts by weight of per?uoro 
nonanoic acid chloride, 88 parts by weight of per 
fluoro-undecanoic acid chloride and about 8 parts by 
weight of per?uoro-tridecanoic acid chloride were 
reacted according to the method described in example 
1 (b) with 1.0 g of 3,4-diamino-1-nitrobenzene and 1.8 
g of diemethyl-aniline in 100 ml of chloroform. 7.2 g of 
a 3 ,4-di-per?uoro-undecanoylamino- 1 -nitrobenzene 
mixture which mainly contained per?uoro-undecanoyl 
radicals were obtained. 
b. Preparation of 3,4-di-per?uoro-alkanoylamino-l 
amino-benzene 
The hydrogenation of 5.0 g of the mixture obtained 

according to (a) was effected according to the method 
described in example 1 (c). 4.2 g of a mixture of 3,4-di 
per?uoro-alkanoyl-amino-l-aminobenzene containing 
mainly perfluoroundecanoyl radicals were obtained. 
c_. Preparation of 3,4-di-per?uoro-alkanoylamino 
phenyl-isocyanate 
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4 g of the mixture of 3,4-di-perfluoro-al 

kanoylamino-l-aminobenzene obtained according to 
(b) were treated with phosgene according to the 
method described in example 1 (d). 2.7 g of 3,4-di-per 
fluoro-alkanoylamino-phenyl-isocyanate mainly con 
taining per?uoro-undecanoyl radicals were obtained. 
The infrared spectrum showed a sharp strong iso 
cyanate band at 2,293 cm‘‘. 
The compounds of the present invention permit the 

production of oil-, water- and soil-repellent ?nishes 
which are resistant to washing and to dry cleaning. Sub 
strates onto which these compounds can be applied are 
natural and synthetic ?bers and ?laments and any 
goods prepared therefrom, furthermore leather, paper 
and similar substances. The oil-, water- and soil-repel 
lent ?nishes are produced by applying the compounds 
in the form of aqueous emulsions, sprays or as solutions 
in organic solvents such as alcohol, chloroform, 
tetrahydrofurane or, preferably, acetone, onto the sub 
strate to be provided with the ?nish and removing the 
solvent, dispersant or propellant by drying. It is of ad 
vantage to subject the goods subsequently to a heat 
treatment, preferably at temperatures of more than 
120°C. 
For the impregnation of textile materials, preferably 

those compounds of the invention are used which con~ 
tain an isocyanate group or an ethylene imide group as 
the active group. The treatment of the textile materials 
with these compounds not only imparts onto them oil 
and water-repellent properties, but makes them also in 
sensitive towards oily and aqueous soiling. For exam 
ple, soilings produced by coffee, wine, sauces and oils 
on textile materials that are provided with the ?nish ac 
cording to the invention can be completely removed by 
dabbing off with a small piece of cloth. Dirt which has 
been rubbed into the fabric is completely removed by a 
treatment with a suitable solvent, for example one of 
the solvents usually employed in dry cleaning, because 
the ?nish produced with the compounds of the inven 
tion reduces the capillary action of the textiles to such 
an extent that the undesired edge formation, which 
takes place with textile materials that are not provided 
with a ?nish, does not occur. The ?nishes produced ac 
cording to the invention show a very good resistance to 
dry cleaning and to washing, especially if they have 
been subjected for about 1 to 20 minutes to a heat 
treatment at elevated temperatures, for example to 
temperatures in the range of from 120° to 170°C. 

EXAMPLE 7 

Table 1 gives examples of the good oil-repellent ef 
fects of fabrics that had been treated with the com 
pounds of the present invention. For producing the 
?nishes, specimens of cotton poplin were impregnated 
with each time 1.0, 0.5, 0.25 and 0.1 percent by weight 
solutions in acetone of the compounds obtained ac 
cording to examples 1 (d), 2 and 5 (d), and padded 
with a squeezing e?‘ect of 100 percent weight increase. 
The specimens were then dried for 10 minutes at 1 10°C 
and heated for 5 minutes to 150°C. The ?nishes 
produced on the fabric were thus 1,0, 0.5 , 0.25 and 0.1 
percent by weight. 
The oil-repellent properties of the specimens 

?nished were evaluated according to the test method 
described in the “Textile Research Journal,” Vol. 32, 
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(1962), pp. 320 to 331. In this test, the resistance ofa 
fabric to wetting by oils is measured. Para?in oil DAB 6 
and mixtures of paraffin oil with n-heptane are used as 
test oils. The admixture of n-heptane to the paraffin oil 
increases the wetting effect of the oil mixture. The dif 
ferent test oil mixtures are applied in the form of a drop 
onto the fabric to be tested and allowed to act on it for 
3 minutes. Then, the specimen is given that oil-repel 
lent value which corresponds to the test oil mixture 
which still does not wet the fabric. The oil-repellent 
value of the fabric to be tested is the higher the larger 
the proportion of n~heptane in the test oil mixture 
which just still does not yet wet. 
The values of the oil-repellent effect (resistance to 

wetting) are the sum of 50 and the proportion, in per 
cent by volume, of n-heptane in the text mixture, ac 
cording to the following evaluation key: 

Resistance to % by volume 96 by volume 
wetting - of n-heptane of 
by oil paraffin oil 

50 0 100 
60 . 10 90 
70 20 80 
80 30 70 
90 40 60 
100 50 50 
110 60 40 
120 70 30 
130 80 20 
140 90 10 
150 100 0 

TABLE 1 

Product according Oil-repellent effects with 
to Example ?nishes of 

1.0% by 0.5% by 0.25% by 0.1% by 
weight weight weight weight 

l.d) 120 120 110 80 
2. 120 120 110 100 
5.d) 120 110 1 10 90 

The fabrics provided with a ?nish also showed good 
water-repellent effects. The specimens were not wetted 
within 3 minutes by an applied drop of water. 

EXAMPLE 8 

Specimens of 
A. cotton poplin and of 
B. a mixed fabric of 50 parts of polyethylene glycol 
terephthalate and 50 parts of cotton, 
were impregnated with an acetone solution containing 
1 percent by weight of the compound obtained accord 
ing to example 1 (d) and padded with a squeezing ef~ 
fect to obtain a weight increase of 100 percent. The 
specimens were then heated for 5 minutes to 150°C. 
The oil repellent properties of the fabrics so provided 

with a finish were then evaluated with the aid of the test 
method described in example 7, ?rst directly after 
treatment, then after having subjected the fabrics to 
washing once, and then twice, and once to dry clean- 
ing. The results are shown in table 2. 
Furthermore, the water-repellent properties of the 

fabric specimens so ?nished were tested in accordance 
with the Spray-test according to AATCC 22-1952. 
Values of 100 were obtained in all cases. 
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The washing of the specimens was e?‘ected for 20 
minutes at 60°C with 2 g of detergent per liter of water 
and a goods to liquor ratio of 1:30 in a laboratory wash 
ing machine (Linitest apparatus). 
The dry cleaning was effected with the aid of carbon 

tetrachloride for 15 minutes at room temperature. 

TABLE 2 

Oil-repellent effect a?er 
Fabric Oil- 1st 2nd Dry- Spray 
repellent effect washing washing cleaning test 

A 120 120 1 10 120 100 
B 130 120 120 120 100 

EXAMPLE 9 

Specimens of 
A. cotton poplin and of 
B. a mixed fabric of 50 parts of polyethylene glycol 
terephthalate and 50 parts of cotton, 
were treated uniformly with a spray containing 40 per- . 
cent of a mixture of 10 parts by weight of 
?uorotn'chloromethane and 90 parts by weight of di 
?uoro-dichloromethane as propellant and 40 parts by 
weight of a solution of 0.5 part by weight of the com 
pound obtained according to example 5 (d), 39.5 parts 
by weight of acetone and 60.0 parts by weight of 1,1 ,1 
trichloroethane. After spraying, the specimens of fabric 
were dried at room temperature. The quantity applied 
was about 1 percent by weight. 
The fabric specimens were tested for their oil-repel 

lent properties according to the test method described 
in example 7, directly, then after having been subjected 
once and twice to washing and once to dry cleaning. 
Washing and dry cleaning of the specimens was ef 

fected in accordance with the indications given in ex 
ample 8. 
The results of the tests are shown in table 3. 

TABLE 3 

Substrate Oil-repellent Oil-repellent effect after 
effect 1st 2nd Dry 

washing washing cleaning 

A 130 1 10 1 l0 1 10 
B 130 120 1 l0 1 10 

The test for the water-repellent properties of the 
specimens gave good water repellent values for all 
specimens. 

EXAMPLE 10 

A 0.5 percent emulsion of the 3,4-di-per?uoro-oc~ 
tanoylamino-l-N,N-ethylene-ureidobenzene obtained 
according to example 2 was prepared. For this purpose, 
the quantity of water required for preparing a 0.5 per 
cent emulsion was stirred into a 2.5 percent solution of 
this product in acetone, with addition of the sodium salt 
of per?uoro-octanoic acid as emulsi?er in a quantity of 
10 percent, referred to the quantity of product initially 
used. 
The emulsions obtained were stable over a prolonged 

period of time and could be combined in excellent 
manner with other products conventionally used for 
high quality ?nishes. 
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Specimens of In addition, all of the ?nished fabrics exhibited good 
A. cotton poplin and of water repellent properties. 
B. a mixed fabric of 50 parts of polyethylene glycol We claim: 
terephthalate and 50 parts of cotton were impregnated 1. A compound of the formula 
with the emulsion and squeezed to a weight increase of 5 
100 percent. The specimens were dried for 10 minutes 
at 1 10°C and then after-heated for 5 minutes to 150°C. 
The test for the oil-repellent properties of the fabric —NH—CO——R’F 

specimens according to the method described in exam 
ple 7 was carried out directly after the treatment, after 10 

. . on one and after two washings and after one dry cleaning. | 2 
Washing and dry cleaning of the fabrics was effected in NH_CO_N 
accordance with the indications given in example 8. CH2 
The results of the tests are shown in Table 4. 

TABLE 4 15 wherein RF and R’F, which are identical or different, 
' represent a per?uorinated alkyl of four to 12 carbon 

Fabric Oil-repellent Oil-repellent effect a?er _ atoms 

“M ‘S‘washmg 2”“ “'ashmg 2. 3,4-di-per?uoro-octanoyl-amino-1-N,N-ethylene 

A 120 100 90 20: ureido-benzene. 
B 130 120 120 * * * * * 
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