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This invention relates to the production of dis-
infectants and pest exterminating agents on the
basis of aromatic hydroxyl compounds.

It is known thet compositions of phenolic chatr-
acter, such as substituted phenols, naphthols,
oxydiphenylmethanes and the substitution prod-
ucts of such compounds, possess excellent dis-
infecting power which, however, cannot be fully
utilized for the reason that they are insoluble or
very slightly soluble in water. It hag been pro-
posed to effect a solution of such compounds with
the aid of dissolving partners like salts of the
salieylic and cresotic acids and others, and par-
ticularly fatty acld and resin soaps. These soaps
possess not only a great cerrying capacity for
many phenols but also great capillary activity
and good wetting-out power and therefore also
high penetraetivity, Unfortunately, it was found
out, however, that all such systems, especially if
they show an alkeline reaction, tend to reduce the
efficacy of the phenols, In consequence whereof
the action of the agents on parasites is consid-
erably weakened.

The invention proposes to use as dissolving alds

or dispersion agents the salts of secondary phos- .

phoric acid esters of the general formula

Ph—O—
PO—OMe
Ph'—O—

in which Ph and Ph' indicate & phenol, naphthol, °

oxydiphenylmethane or their substituted derlva-
tives, above all thelr halogen-substituted deriva-
tives, and Me stands for an alkaline metal or a
nitrogenous base llke ammonium, triethanol-
amine, etc. Aromatic hydroxyl compounds of
this kind are briefly referred to below as
“phenols.”

Such bisphenolphosphates are capable not only
of dispersing phenols or even of acting as dissolv-
ing partners to keep them In solution but are also
active in lowering surface tension and tn aqueous
solution possess considerable wetting-out power.
Above all, however, they have per se a remarkable
bactericidal and fungicidal as well as a high dis-
infecting and pest destroying effect. Combined
with phenols, they act as dissolving aids and dis-
persion agents and not only do not reduce the
effectiveness of the phenols but positively in-
crease it, frequently to such a point that the ef-
fects are potentiated and are overadditive.

A number of useful components are mentioned
below without intending to restrict the invention
to them.

Phenols within the meaning of the invention
which are dispersed or colloldally dissolved but
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which may serve also for building up bisphenol-
phosphates are for Instance phenol, naphthol,
oxydiphenylmethane anhd oxyquinoline and par-
ticularly the substitution products of these phe-
nols, as cresols, xylenes, thymol, carvacrol, sub-
stituted naphthols and oxydiphenylmethane like
benzyleresol and others. Particularly suitable
appear to be combinations in which at least one
constituent (dispersing medium or dispersed
phenol) contains as a minimum a halophenol
like chlorophenols, bromophenols, di- and tri-
chlorophenols, chloronaphthels, chlorooxydi-
phenylmethanes like benzylchlorophenols and di-
chlorophenolmethanes and, above all, the ex-
traordinarily effective substituted, i. . alkylated,
halophenols, such as chlorocresols, chlorothymol,
chloroisothymel, benzylchlorocresol, ete.

When these phenols are to be used as dispers-
ing media or dissolving aids in the form of his-
phenolphosphates, they are converted by means
of phosphoric acid or its derlvatives, the chlorldes
or esters, Conversion can be effected In known
manner, and the surprising fact discovered is that
even the more complex alkyl hallde phenols can
be smoothly converted into the corresponding
bisphenolphosphates. It is further possible to
produce flrst monophenolphosphates in known
manner and subsequently convert them into bis-
phenolphosphates so as to have an opportunity
of Incorporating therein different phenols, or to

. build up first the triphenolphosphates and to

saponify them later on in suitable manner {o
form bisphenolphosphates, which may be effected
by the action of saponifying acids and, above all,
through saponifylng bases. The following exam-
ples recite by way of explanation some of the
methods of production without, however, restrict-
ing the invention to the disclosures made,

Example 1

From chlorothymol (excess) and phosphorus
oxychloride, possibly with the addition of & dilu-
ent like nitrobenzene, xylene, etc., trichlorothy-
molphosphate 15 produced in known manner, pos-
sibly while adding a catalyst like aluminum chlo-
ride, iron chloride, zinc chloride, or the like, This
compound may bhe produced also with the aid of
sodium chlorothymol or by converting chloro-
thymol in alkaline aqueous or aqueous acetonic
solution with phosphorous oxychloride or even
from phosphoric acid by converslon with chloro-
thymol or from an ester of phosphoric acld, pos-
sibly the triethylester, by conversion with chloro-
thymol.

1/ath mol trichlorothymolphosphate, melting
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point 84°, is dissolved in alcohol and after addi-
tion of 1/ath mol. potassium hydroxide heated
at boiling point for 10 hours. The alcohol is then
evaporated, the resldus taken up in water and
the solution freed from split off chlorothymol.
The bischlorothymolphosphate of potassium can
be obtained from the solution by salting out with
potassium carbonate. The free acid can be ob-
talned by acidulating the salt solution by means
of hydrochloric acid, extractlng the bischloro-

thymolphosphoric acid with ether and recrystal-’

lizing the isolated acid from petroleum ether mix-
tures; it has a melting point of 134°.

To the sodlum or potassium salt of this acid
a phenol can be added to the easily ascertainable
extent of the carrying capacity of a solution of
these salts in water. Preferably, chlorothymol
is used while equimolecular quantities are brought
into solution and filtered off from smaller quan-
tities of undissolved matter. The soluticn or dis-
persion may be produced also by retaining the
amount of chiorothymol obtained during the
preparation of the compound instead of separat-
ing it, this belng probably the simplest manner
of producing mixtures according to the Invention.

Example 2

30 g. 5-chlorocarvacrol and 15 g. phosphorous
oxychloride are slowly heated to 130° C. and kept
at this temperature for 3 hours. The contents
of the vessel are then subjected to fractional dis-
tillation, and the monochlorocarvacrolphosp-
phoric-dichloride is then converted at a vacuum
of 0.6 mm. at 123° to 125° C. and the bischloro-
carvacrolphosphoric-monochioride at 190° to 182°
C. The yvield of dichloride amounts to approxi-
mately 5 g. and that of monochloride to about 24
g. The dichloride can be converted again into
8 bisphenol compound with the aid of chloro-
carvacroel or another phenol, and the monochlo-
ride is decomposed with water to form a free
acid. The sodlum salt is soluble In ether,

To & solution of sodium or ammonium salt in
ether 1s added approximately the semimolar
amount of 4-chlorophenol or chlorothymol,
whereupon the mixture is heated for some time
and then evaporated to dryness. The residue is
an excellent disinfectant,

Erample 3

100 parts by welght bischlorothymolphos-
phate of potassium, 50 parts by welght commer-
cial p-chloro-m-cresol and 100 parts by weight
ethanol are dissolved in one another while being
slightly heated. A 1:200 dilution in water kllls
suspensions of bact. coll. com, in about 10 min-
utes, & 1:1000 dilution kills instantly staphyloc.
aureus and a 1:4000 dilution immediately de-
stroys suspensions of streptococci. Even ground
spores are instantly killed by a 1:400 dilution and
after 5§ to 10 minutes by a 1:1000 solution. The
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solutions of the disinfectants in water prove to
be typlcal colloidal solutions of excellent stabil-
ity. Separation might happen with salts causing
hardness of water, which may be prevented, how-
ever, by the addition of known substances like
sodium tetrametaphosphate and similar isopoly-
phosphates, Turkey-red oll, sodium octadecenoyl-
methylaminoethanesulfonate, sodilum dodecanol-
sulfate, etc.
Example 4

100 parts by welght potassium bischloroiso-
thymolphosphate and 20 parts by weight com-
mercial chlorothymol are together dlssolved In
ether and separated again as mixture by rapid
evaporation of the ether. This mixture i1s dried
in the vacuum. An aqeuous solution of the mix-
ture applied to vegetable germs show about the
same effect as the preparation of Example 3.
The effect upon spores was even considerably
greater in spite of a smaller content of free
phenol.

Example 5

100 parts by welght ammonium bis-p-chloro-
phenolphosphate or triethanolamine and 20 parts
by weight 2,4-dichlorophenol are thoroughly trit-
urated, whereupon enough ethanol is added to
give a clear solution. The action of an squeous
solution obtained by dilution is only slightly less
than that of Example 3.

If technical cresol mixtures serve for conver-
slon into bisphenolphosphates which are used as
carrlers for such eresol mixtures or other phenol,
the mixtures obtalned will not be fully equal in
effectiveness to those mentioned above but will
be very cheap. Monophenolphosphates appear-
ing during production need not be separated, as
they do not cause any trouble but on the contrary
add to the general effect. As stated before, the
simplest procedure is to convert the phenols only
partly into bisphenolphosphate and to use this,
possibly together with mohophenolphosphates
that have appeared, as dispersion agent or dis-
solving aid for the non-phosphorylated portion of
the phenols. The possibility of produring mixed
bisphenolphosphates from different phenol com-
ponents and using them has been mentioned al-
ready. For example, from oxydiphenylether-
phosphatedichloride and chlorothymol in pres-
ence of pyridine a mixed blsphenolphosphate-
monochloride was obtained from which the high-
1y active salt can be produced.

Erample 6
10 parts by weight potassium bischloroiso-

.thymolphosphate and 2 g, (1) chlorine (2} naph-

thol or 2 g. oxydiphenylmethane are dissolved in
12 parts by weight alcohol. The resulting solu-
tion has a strong bactericidal effect.
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