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57 ABSTRACT 

Novel halophenoxy-s-triazine derivatives and salts 

thereof characterized by improved solubilities having 
the formula:- 

N 
-0-0, Yo-o- 

X X No/ 

wherein X represents from one to five halogen atoms 
and R is either of 

OR2 R3 
/ or -N1 -P N 

EYor, R4 

wherein R is alkyl having one to five carbon atoms, 
halogenated alkyl having one to five carbon atoms, al 
kali metal or ammonium, Ra is hydrogen, alkyl having 
two to 18 carbon atoms, halogenated alkyl having two 
to 18 carbon atoms or cycloalkyl, and R4 is alkyl, 
cycloalkyl, aryl, halogenated alkyl, halogenated 
cycloalkyl or halogenated aryl, and wherein Ra and R4 
taken together with the nitrogen atom to which they 
are attached form a heterocyclic ring. 
The novel triazine derivatives and their salts are suita 
ble for use as water repellants, parting agents, textile 
adjuvants, as fire retardants, fungicidal, phytotoxic, 
bactericidal and insecticidal agents. 

10 Claims, No Drawings 
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HALOGENPHENOXY-STRAZINEDERVATIVES Where, in the above set out formula R is 
HAVING IMPROVED SOLUBILITY 

This invention relates to halogenphenoxy-s-triazine 
derivatives having improved solubility characteristics. 
According to the present invention there is provided 

a novel group of halogenphenoxy-s-triazine derivatives 

Ž'N 

NO/ 

which have the formula:- 

g-O-K X 

X 

R1 

N 

N 
X 

wherein X represents from one to five halogen 

5 

10 

atoms and R represents a phosphonic acid radical of 15 
the formula:- 

OR2 
-P? 
Yo R2 

or an amino group of the formula:- 
R3 

-N? 
N 

R4 

in which R, represents alkyl, halogenated alkyl, alkali 
metal, or ammonium, Ra represents hydrogen, alkyl 
containing two to 18 carbon atoms, halogenated alkyl 
containing two to 18 carbon atoms or cycloalkyl and R4 
represents alkyl, containing two to 18 carbon atoms, 
halogenated alkyl containing two to 18 carbon atoms, 
cycloalkyl or aryland wherein Ra and R taken together 
can form a heterocyclic ring. 
The novel derivatives of the invention are charac 

terized in that they are soluble in organic solvents. The 
highly chlorinated halogenphenoxy-s-triazines which 
have heretofore been available and particularly those 
containing the pentachlorophenoxy group, exhibit only 
a very slight solubility in organic solvents. 

In accordance with the invention it has been found 
that the solubility in organic solvents is considerably 
improved by replacing the halogen atoms in carbon 
halogenated halogenphenoxy-s-triazines, i.e., those 
which still contain reactive halogen atoms, with the 
above-defined moiety R. Thus for example, 2-chloro 
4,6-di-(pentachlorophenoxy)-s-triazine, which has a 
melting point of 327 C is substantially insoluble in 
nearly all organic solvents, while 2-phosphonic acid 
diethylester-4,6-di-(pentachlorophenoxy)-s-triazine is 
readily soluble in aromatic and chlorinated hydrocar 
bons. This can be seen from the following Table. The 
compatibility of the triazine compounds with aromatic 
solvents is of great importance in practice. 

Comparison of solubility in 
various organic solvents at 
25°C of compounds a and b in 
grams per 100 milliliters. 

a) 2-phosphonic acid di- b) 2-chloro-4,6- 
ethylester-4,6-di- di-pentachloro 
pentachlorophenoxy-s- phenoxy-s- 
triazine triazine 

xylene 0% 1. 
o-dichloroethane 10% 1. 
o-dichlorobenzene 10% 5-6% at 20°C 

% at 25°C 
chloroform 9% 
Cet) inc 8% 19 

ethanol 5% 19 
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OR2 
/ 

-P 

(Yor, 
the preparation of the new triazine compounds is car 
ried out by reacting a halogenphenoxy-s-triazine with a 
phosphorus acid ester at a temperature between 50 C. 
and 250C and preferably at a temperature of from 80° 
C to 200 C. The re-esterification can be carried out 
both in the fused state and with an organic solvent. The 
reaction temperature is increased as the reaction 
proceeds so that the reaction mixture is constantly boil 
ing. Alkyl halide is split off in the reaction, and the 
course of the reaction can be followed on the basis of 
the quantity of alkyl halide that is recovered. The reac 
tion generally requires from 1 to 6 hours. After the 
evolution of alkyl halide has ended, the unreacted reac 
tants are separated off by vacuum distillation. In most 
instances the distillation residue is analytically pure and 
requires no further purification measures. 

Aliphatic and aromatic hydrocarbons as well as sim 
ple and cyclic ethers are suitable as solvents for use in 
the reaction. It is advantageous to use not only the sol 
vents in pure form, as for example, an aliphatic 
hydrocarbon compound such as isoctane, but also their 
mixtures can be used, such as benzine fractions, in 
stance fractions having a boiling range of from 120° to 
200°C, 

Chlorinated hydrocarbons such as dichlorothane, 
tetrachlorethylene, and pentachlorethane, can also be 
used as solvents. Benzene, toluene, o-dichlorbenzene 
and xylene are examples of suitable aromatic hydrocar 
bons. Instances of suitable ethers include: diisopropyl 
ether, diisoamyl ether, diphenyl ether, 1,4-dioxane etc. 
The above enumeration is indicative of the fact that 
both aliphatic and aromatic open-chain ethers can be 
satisfactorily used. Polar solvents such as dimethylsul 
foxide, dimethylformamide, the dimethyl ether of 
diethylene glycol, and decaline, have also been found 
to be useful as solvents. 
The starting materials for use in the process of the in 

vention can be halogenated phenoxy-triazine deriva 
tives containing reactive chlorine atoms, such as have 
been described in U.S. Pat. application Ser. No. 
737129, now abandoned. 
The phosphorus acid esters which can be used in the 

reaction with the triazine derivatives include the trial 
kyl phosphites in general. Lower alkyl esters of 
phosphorus acid, such as triethyl phosphite, tripropyl 
phosphite, etc., are preferred for the reaction. 
Halogenated trialkylphosphites, such as tris-(6- 
chlorethyl)-phosphite can also be advantageously used 
in the reaction according to the invention. 
The saponification of these phosphonic acid ester 

derivatives with alkali to thereby form the alkalisalts of 
phosphonic acid increases the solubility of the resulting 
compounds in water. 
The saponification to form the salts is carried out by 

conventional methods, as for instance, by dissolving the 
phosphonic acid ester derivatives in organic solvents 
and heating them with an alkali. 
The organic solvents which can be used for dissolv 

ing the phosphonic acid ester derivatives include al 
cohols and ketones, as for example ethanol, acetone 
etc., as well as the solvents mentioned heretofore in 
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connection with the reaction of the halogenphenoxy-s- 
triazines with alkyl phosphites. 
The preparation of the compounds of the invention 

in which R represents an amino radical, is carried out 
by reacting a C-chloride of a halogenated phenoxy-s- 
triazine, in the presence of a tertiary amine or of an 
acid amide as catalyst, at a temperature between 50°C 
and 250 C and preferably 80 C to 200 C, with an 
amine of the formula: 

H-N R. 
wherein Ra and R have the same significances as given 
above. The reaction can be conducted either with the 
reactants in the fused state or in an inert solvent. The 
inert solvent then having the function both of a genuine 
solvent and of a dispersing agent. The solvents which 
have been enumerated as suitable for use in the reac 
tion of the halogenphenoxy-s-triazine with phosphorus 
acid esters can also be used for the reaction with the 
amine 

R3 

H-N 
N 
R4 

The catalysts for use in the reaction are tertiary 
amines having aliphatic, cycloaliphatic and aromatic 
radicals in which case the substituted imines are to be 
understood as constituting a type of cyclic tertiary 
amine. 
Other catalysts which may be used are acid amides or 

N-mono or di-substituted acid amides of monobasic, 
aliphatic, aromatic or araliphatic carboxylic acids hav 
ing one to 18 carbon atoms. These acid amides have 
been described for instance in U.S. Pat, application 
Ser. No. 737,129, now abandoned. 
To some extent, however, the amines used for the 

reaction themselves serve as reaction catalysts, so that 
the use of a special catalyst of the kind described above 
can in many instances be dispensed with. 
The new compounds and their salts can be used as 

water repellants, parting agents, dressings for glass 
fabrics, textile adjuvants, for the surface treatment of 
various materials and articles because of their fire-re 
tardant, fungicidal, phytotoxic, bactericidal and insec 
ticidal properties. They can also be used as additives 
for varnishes and enamels. 
The following Examples are given for the purpose of 

more clearly illustrating the invention and are not to be 
construed as limiting. 

EXAMPLE 1 

2-phosphonic acid diethylester,6-di-(trichlorophenox 
y)-triazine 

50.7 g of 2-chloro-4,6-di-(trichlorophenoxy)-s- 
triazine and 18.6 ml of triethylphosphite were weighed 
out and placed in a 250 ml 4-necked flask equipped 
with a stirrer, condenser, thermometer and a nitrogen 
gas introducing tube. The reaction mixture was slowly 
heated to 155 C and stirred for 2 hours at this tem 
perature while being maintained under a current of 
nitrogen. The mixture was thereafter cooled to 120°C 
and the excess triethylphosphite removed by distilla 
tion in vacuo. The recovered product had a melting 
point of 74°-78°C. 
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4 
EXAMPLE 2 

2-phosphonic acid 
tachlorophenoxy)-s-triazine 

Thirty g of 2-chloro-4,6-di-(pentachlorophenoxy)-s- 
triazine were weighed out, under nitrogen gas, into a 
250 ml 5-necked flask provided with stirrer, condenser, 
thermometer, nitrogen gas introduction tube and a 
dropping funnel. 50 ml of xylene were added thereto 
and then 8.95 ml of triethylphosphite were introduced 
drop by drop at 60° C. The reaction mixture was 
refluxed for 1 hour until no further ethyl chloride 
evolved. Following removal of the solvent by distilla 
tion, the concentrate was dried in vacuo. 
Yield 95%, M.P. 158°C. 

diethylester-4,6-di-(pen 

Analysis Found Calculated ? 
C 31.67 30,60 
H 5 1.34 
N 5.83 5.63 
Cl 47.10 47.55 
F 4.30 4.16 

The sodium salt of this compound was prepared as 
follows: 8 grams of the substance were dissolved in 100 
ml of acetone and then added under stirring to a sodi 
um hydroxide solution in water (1gram/5 ml HO). 
After 30 minutes stirring, the solution mixture was 
evaporated. 

EXAMPLE 3 

2-phosphonic acid di-((3-chlorethyl)-ester)-4,6-di 
(tetrachlorophenoxy)-triazine 
There were introduced into a 100 ml 4-neck flask 

provided with stirrer, condenser, thermometer, and 
nitrogen gas introduction tube, 28.8g of 2-chloro-4,6- 
di-(tetrachloro-phenoxy)-s-triazine and 13.5g of tris 
(3-chlorethylphosphite. While maintained under a cur 
rent of nitrogen gas, the reaction mixture was slowly 
heated to 200 C and stirred at this temperature for 2 
hours. The recovered product had a melting point of 
111-114 C. 

Analysis Found Calculated 9 
C 31.40 31.20 
H 1.35 1.37 
N 5.63 5.67 
Cl 48.46 48.60 
P 4.40 4.20 

EXAMPLE 4 

2-anilide,4,6di(2,4,6-trichlorophenoxy)-s-triazine 
18.4 g of cyanuric chloride, 39.5 g of 2,4,6- 

trichlorophenol and 0.5 ml of dimethylcyclohex 
ylamine were introduced into a three-necked flask pro 
vided with stirrer, condenser and introduction tube and 
120 ml of xylene then added. The mixture was stirred at 
the boiling temperature of the xylene, and the HCl gas 
which evolved was flushed out of the reaction mixture 
with nitrogen gas and trapped in caustic soda solution. 
After approximately 66% HCl had been split off, 9.3g 
of aniline were added to the reaction mixture. The 
reaction was completed after a period of about 29 
hours. The precipitate which developed was filtered 
and dried. The melting point of the product was 
186°-188 C. 
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EXAMPLE 5 

2-anilide, 4,6-di-(pentachlorophenoxy)-s-triazine 

6 
A product having a melting point of 207-209C was 

obtained. 

In a three-necked flask provided with stirrer, con- EXAMPLE 9 
denser and introduction tube, 18.4 g of cyanuric 5 
chloride, 53.3 g of pentachlorophenol and 0.5 ml of 2-di-(2-ethylhexylimino)-4,6-di-(pentachlorophenox 

- - - a. y)-s-triazine 

quinoline were combined in 120 ml of xylene. The mix- Th d f E d and 
ture was stirred at the boiling temperature of the xylene e procedure of Example 5 were repeated an 

d the HC hich d p flushed y 19.34 g of 2-chloro-4,6-di-(pentachlorophenoxy)-s- 
and the HCl gas which evolved was flushed out of the triazine were reacted with 718g of di-2-ethylhex 
reaction mixture with N and entrapped in NaOH solu- 10 ylamine) and xylene assolvent. 
tion. After 66% HCl had been split off, 9.3 9. of aniline A product was obtained having a. melting point of 
were added to the mixture. Following a period of about 107° 110°C. 
19 hours, the reaction was completed. The precipitate 
which was developed was filtered off and dried. M.P. EXAMPLE 10 
271-273° C. 15 . . 

2-octylimino-4,6-di-(2,4,6-tribromophenoxy)-s- 
EXAMPLE 6 triazine 

- - Using a procedure analogous to that set out in Exam 
2-anilide, 4,6-di-tribromophenoxy)-s-triazine ple 6, 22.25 g of 2-chloro-4,6-di-(2,4,6- 

In a three-necked flask provided with stirrer, Co 20 tribromophenoxy)-s-triazine were reacted with 3.88 g 
denser and introduction tube, 18.4 g of cyanuric of n-octylamine as catalyst and xylene assolvent. 
chloride, 66.2g of tribromophenol and 0.5 ml of quin- A product having a melting point of 124-128°C was 
oline were combined and then 120 ml of xylene were obtained. 
added thereto. The mixture was stirred at the boiling In like manner, the compounds listed in the Table 
temperature of the xylene and the HCl gas which was which follows were prepared. 

Elemental analysis 
Theory Found 

Phenoxy-S-triazine Ep., Yield, 
(rivatives R R C. percent C H N C B C N Cl B 

2-octylimino-4,6-di-(2,4,6-tribrono- H-------- Octyl 124-128 96 31, 2, 54 6.46 ------ 55. 4 31.32 2.98 6.5 ------- 54.90 
lhenoxy)-s-triazine. 

2-di-(2-ethylhexylimino)-4,6-di- 2-ethyl- 2-ethyl- 92-95 95 38,08 3.79 5. 73 - 49. 15 38.87 3.98 5.76 ------- 49.7 
(triromophenoxy)-s-triazine. hexyl. hexy. 

2-ethylhexylinino-4,6-di-(2,4,6- H----------- do------ 90-192 92. 31.9 2.43 6.47 ------- 55.5 32.48 2.36 6.86 55.02 
tribromophenoxy)-s-triazine. 

2-butylinnino-4,6-di-(2,4,6-tribiono- H-------- Butyl-... 207-209 90 28. 15 1.73 6.92 ------- 59.25 28.35 1.54 7. 22 - 58.80 
phenoxy)-s-triazine. 

2-butylimino-4,6-di-(pentachloro- H----------- do------ 247-250 99 33.5 1.47 8.23 52.1 - 33.95 1.51 8, 69 51.41 ------ 
phenoxy)-s-triazine. 

2-ethylhexyinnino-4,6-di-(pentachloro- H-------- 2-ethyl- 189-190 99 37.4 2, 44 7.6 48.2 ------- 37.91 2.43 8.22 48, 12 ------- 
phenoxy)-s-triazine. hexyl. 

2-octylimino-4,6-di-peltachloro- H------ IP Octy. 85-187 96 37.4 2.44 7.6 48.2 ------- 37.87 2.2, 8.44 48, 5. 
pholoxy)-s-triazine. 

2-di-2-thylhexylinino-4,6-di- 2-ethyl 2-ethyl- 107-110 95 43.9 3.78 6. 6 41.95 ------- 44.77 3.91 7.05 41.03 ------- 
pitchlorophenoxy)-s-triazine. hexyl, hexyl, 

evolved was flushed out of the reaction mixture with N I claim: 
and trapped in NaOH solution. After 66 percent of HCI 1. A member of the group consisting of compounds 
had split off, 9.3 g of aniline were added to the reaction 45 having the formula: 
mixture. The reaction had ended after about 19 hours. 
The precipitate which had developed was filtered off 
and dried. The melting point of the recovered triazine 
was 220-222 C. 

EXAMPLE 7 

2-(2-ethylhexylimino)-4,6-di-(2,3,4,6- 
tetrachlorophenoxy)-s-triazine 

Using a procedure analogous to that set out in Exam 
ple 3, 23.01 g of 2-chloro-4,6-di-(2,3,4,6- 
tetrachlorophenoxy)-s-triazine were reacted with 5.12 
g of 2-ethyl-1-hexyl-amine in the presence of 0.5 ml of 
N,N-dibutylaniline as catalyst and xylene assolvent. 
A product having a melting point of 114 to 116 C 

was thereby obtained. 
EXAMPLE 8 

2-butylimino-4,6-di-(2,4,6-tribromophenoxy)-s- 
triazine 
By a procedure analogous to that of Example 4, 

22.25 g of 2-chloro-4,6-di-(2,4,6-tribromophenoxy)-s- 
triazine were reacted with 2.2 g of n-butylamine and 
xylene as solvent. 

50 

55 

60 

65 

wherein X represents from one to five chlorine 
atoms, and R1 represents a member selected from the 
group of 

o R2 R. 
-R and -N 

y OR R4 
wherein R2 represents a member of the group con 

sisting of alkyl having one to five carbon atoms, 
halogenated alkyl having one to five carbon atoms, al 
kali metal and ammonium, R is hydrogen or a two to 
18 carbon atom member selected from the group con 
sisting of alkyl, cycloalkyl and haloalkyl, and R is a two 
to 18 carbon atom member selected from the group 
consisting of alkyl, cycloalkyl, haloalkyl and carbo 
cyclic aryl, wherein Ra and R taken together are al 
kylene and taken together with the nitrogen atom to 
which they are attached can also form a cycloal 
kylimino ring having no more than six carbon atoms, 
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and alkali and ammonium salts thereof. 
2. A compound according to claim 1 designated 2 

phosphonic acid diethylester-4,6-di-(trichlorophenox 
y)-triazine. - 

3. A compound according to claim 1 designated 2 
phosphonic acid di-CA-chlorethyl)-ester-4,6-di 
(tetrachlorophenoxy)-triazine. 

4. A compound according to claim 1 designated 2 
phosphonic acid diethylester-4,6-di-(pen 
tachlorophenoxy)-s-triazine. 

5. A compound according to claim 1 designated 2 
anilide, 4,6-di(2,4,6-trichlorophenoxy)-s-triazine. 

6. A compound according to claim 1 designated 2 
anilide, 4,6-di-(pentachlorophenoxy)-s-triazine. 
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8 
7. A compound according to claim 1 designated 2 

anilide, 4,6-di-(tribromophenoxy)-s-triazine. 
8. A compound according to claim 1 designated 2 

(2-ethylhexylimino)-4,6-di-(2,3,4,6- 
tetrachlorophenoxy)-s-triazine. 

9. A compound according to claim 1 designated 2 
butylimino-4,6-di-(2,4,6-tribromophenoxy)-s-triazine. 

10. A compound according to claim 1 designated 2 
di-(2-ethylhexylimino)-4,6-di-(pentachlorophenoxy)- 
s-triazine. 


