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[57] ABSTRACT

There are provided: novel aryloxy immonium salts,
prepared by the reaction of their corresponding halo-
formates with amides; and phenolic compositions cor-
responding to the aryloxy immonium salts. These
novel aryloxy immonium salts and their corresponding
phenolic compositions have utility as chemical inter-
mediates, antioxidants, stabilizers and antibacterials.
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1
IMMONIUM SALTS AND DERIVATIVES THEREOF

This is a division of application Ser. No. 355,825,
filed Apr. 30, 1973, now abandoned which is a division
of copending application Ser. No. 663,897 filed Aug.
28, 1967.

This invention relates to novel compounds, their
preparation and uses as chemical intermediates, antiox-
idants, stabilizers and antibacterials.

More particularly, it relates to the preparation of a
novel and unusual class of immonium salts and their

utility as chemical intermediates in reactions to pro--

duce phenolic compositions.

It is an object of this invention to provide novel im-
monium salts and processes for preparing them.

Another object of this invention is to prepare aryloxy
substituted immonium salts.

A further object of the invention is to provide novel
immonium salts useful as chemical intermediates, anti-
oxidants, stabilizers and antibacterials.

An additional object of this invention is to provide
phenolic compositions derived from the novel im-
monium salts of this invention, which compositions are
useful as antioxidants, stabilizers and antibacterials.

Another object of this invention is to provide novel
processes for preparing phenolic compositions utilizing
_the novel immonium salts of this invention as chemical
intermediates.

Still further objects and the scope of the present
invention will become apparent from the detailed de-
scription given. It should be understood, however, that
the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by way of illustration only, since various changes
and modifications within the spirit and scope of the
invention will become apparent from this description to
those skilled in the art.

In accordance with this invention, immonium salts
have been prepared of the general formula:

®
e ®..

d -c=N-R
0$N\

c R R"
a

x ©

wherein a, b, ¢, d, and e are independently selected
from the group consisting of hydrogen, hydrocarbyl,
a-haloalkyl, halogen and nitro; R is selected from the
group consisting of hydrogen, alkyl and aryl; R’ and R"’
are independently selected from the group consisting of
hydrogen and alkyl, preferably of 1 to 12 carbon atoms,
and X is selected from the group consisting of bromine,
chlorine and fluorine; the hydrocarbyl groups and a-
haloalkyl are of from one to thirty carbon atoms, and
preferably of 1 to 12 carbon atoms, and most prefer-
ably of 1 to 6 carbon atoms, and aryl is selected from
the group phenyl and naphthyl.

By the term hydrocarbyl is meant the radical ob-
tained by removal of one hydrogen atom from a hydro-
carbon and thus encompasses alkyl, alkenyl, aryl, cy-
cloalkyl, cycloalkenyl, alkylaryl and arylalkyl.

All of the above described radicals encompass hydro-
carbon radicals of from about one to about thirty car-
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2

bon atoms, with the term aryl encompassing benzene
and naphthalene radicals. The above radicals are more
fully described here by definite examples.

This invention also includes the process of preparing
compositions of Formula (I) which comprises reacting
compositions having the formula:

(o]
tn »

(1)

wherein a, b, ¢, d, e, R, R’, R"’, and X are as above
described, and Q is selected from the group consisting
of carbon and sulfur.

The preparation of the novel immonium salts of this
invention is illustrated by the following general equa-
tion:

(Eq.1V) o o
d " L1} R'
0-Q - X 4RGN, —
< a
b
e
CN -@R' ©
0N 4 oy
(< Q R
b

The above equation (IV) illustrates the novel process
of this invention, wherein aryl haloformates in reaction
with amides or substituted amides form the novel aryl-
oxy substituted immonium salts of this invention, to-
gether with carbon dioxide or sulfur dioxide. In a more
restricted fashion, this invention includes preferred
novel compositions of the following general formula:

V)

wherein A, B, and E are independently selected from
the group consisting of hydrogen, alkyl, and a-haloal-
kyl, the alkyl and a-haloalkyl groups being from one to
thirty carbon atoms, but preferably of 1 to 12 carbon

‘atoms, and most preferably of 1 to 6 carbon atoms.

The present process for preparing compositions of
Formula (V) comprises reacting a haloformate compo-
sition of the formula:
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vil

with dimethyl formamide wherein A, B, and E are as
above described.

Used as chemical intermediates, the instant novel
compounds of this invention of Formula (I) participate

0

in the process for preparing phenolic compositions of

formula:

(vin)

which comprises reacting compositions of Formula (I)
with substantially equimolar quantities of compositions
of formula GOH, wherein a, b, ¢, d, ¢, R, R, R", and
X are as defined above; and G is selected from the
group hydrogen and lower alkyl of 1 to 6 carbon atoms.

Another novel process for preparing compositions of
Formula (VII) comprises reacting compositions of For-
mula (II) with dihydrocarbyl sulfoxides such as di-
methyl sulfoxide and the like.

Thus, the novel process for preparing phenolic com-
positions of Formula (VII), which comprises reacting
the novel compositions of Formula (I) used as chemical
intermediates, is illustrated by the following general
equation:

4+GX+RC~ N<; n

(Eq.vin)

It is seen from the above equation (VIIl) that GOH,
being water or a lower alkanol, reacts with composi-
tions of Formula (I) to form compositions of Formula
(VII), hydrogen halide or alkyl halide, and the corre-
sponding amide.

In the above Equation (VIII), the reactants are uti-
lized in stoichiometric, less than, or greater than the
stoichiometric proportions to effect the novel composi-
tions of Formula (VII).

Thus, in the above Equation (VIII) the composition
GOH may be used at 0.1 to 100 times the stoichiomet-
ric proportions, more preferably at 0.3 to 10 times,
although approximately stoichiometric proportions are
most preferred. Such excesses or deficiencies may also
be employed in the other reactions recited in this speci-
fication, wherein stoichiometric proportions are pre-
ferred.

In another aspect, this invention includes a process
for preparing phenolic compositions of formula:
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(x)

by reacting compositions of Formula (V) with equimo-
lar quantities of methanol wherein A, B, and E are as
described. With reference to the preparation of the
phenolic compositions of Formula (IX) or (VII) above,
less than or greater than equimolar quantities of re-
agent GOH may be used, although stoichiometric
quantities are preferred. It is obvious that if less than
equimolar quantities of reagent GOH are used, de-
creased quantities of the above described phenolic
compositions are produced.

The present invention also includes the process for
preparing phenolic compositions of formula:

wherein at least one of the group t, p, q, r, and u is
J—CH,— and wherein t, p, q, r, and u are selected from
the group consisting of hydrogen, hydrocarbyl, alkyl,
a-haloalkyl, halogen, nitro, and J—CH,;—, wherein the
nucleophile J— is selected from the group consisting of
alkoxy, cyano, dialkylphosphono, bis(alkylcarbonyl),
amino, alkylthio, and nitrato, and wherein the sum of
the J—CH,—'’s is from one to two, which comprises
reacting compositions of Formula (VII), wherein a, b,
¢, d, and ¢ are independently selected from the group
consisting of hydrogen, hydrocarbyl, alkyl, haloalkyl,
halogen, and nitro, where the sum of the a-haloalkyls is
from one to two, and the number of a-haloalkyls is
equal to the number of J—CH,—’s in the phenolic
composition of Formula (X), with a nucleophilic re-
agent of formula J-D wherein J-D is selected from the
nucleophile group of water, alkanols, alkali metal cya-
nides, trialkyl phosphites, alkanediones, amines, mer-
captans, and silver nitrate.

The novel process for preparing phenolic composi-
tions of Formula (X) thus includes a reaction of the
nucleophilic reagent of Formula J-D with the a-haloal-
kyl group of the phenolic compositions of Formula
(VII). A specific example of this novel process is illus-
trated in Equation (XI) below, which illustrates the
process for preparing p-methoxymethyl phenol which
comprises reacting p-chloromethyl phenol with metha-
nol.

OH OH
(Eq.X1) -oCHaOH — @ +HCI P
CH2C| CH2OCH3

The novel process of this invention for preparing
phenolic compositions of Formula (X) may also be
effected by consecutive reactions starting with compo-
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sitions of Formula (I) or with the haloformates of For-
mula (II).

Thus, one of the preferred processes of this invention
comprises the novel reaction of a starting haloalkyl aryl
haloformate or halosulfite Formula (II) with one mole
of an amide Formula (III) to produce an in situ novel
immonium salt Formula (I). This immonium salt-is then
subsequently reacted with a composition GOH (de-
scribed above) to form in situ an intermediate phenolic

composition Formula (VII). The intermediate phenolic .

composition of Formula (VII) is then subsequently
reacted with a nucleophile of formula J-D described

above to effect the final J—-CH,— substituted phenolic

composition, wherein the sum of the J—CH,—'s'is one
or two.

One of the preferred processes of the invention thus
comprises the following steps:

1. The a-halomethyl aromatic haloformate (asA a .
chioromethyl phenyl chioroformate) and an equivalent

amount (sometimes less or greater than an equivalent
amount is used) of an amide (often dimethyl form-
amide) were reacted by stirring in a suitable solvent (as
acetonitrile) for a suitable period to finish the reaction
(often about an hour). The amide used as a reactant in
a suitable-solvent may be used in the range.of 0.1 to
.100 times the stoichiometric proportion, more prefer-
ably at .3 to 10 times, although approximately stoichio-
metric proportions are most preferred.

In some ‘casés, however, the amide may serve as a
reaction solvent in which it then may be used in excess
in the range of 1.1 to 1000 times the stoichiometric
proportion, more preferably at 3 to 100 times, although
approximately 5 to 50 times the- storch:ometnc propor-
tions are most preferred

“The time of reaction may vary from 5 minutes to 48
hours, more. preferably from 30 minutes to. 24 hours,
although approximately % to 2 hours are preferred.
The temperature of this step may vary from the freez-
ing point to the boiling point of the solvent, but ambi-
ent temperatures are. preferred. The most preferred
temperature range is from 25°-30°C. The solvent here
may be any solvent such as acetonitrile, benzene, tolu-
ene, cyclohexane, propionitrile, and the like which will
effect solution of the reactive mgredrents without par-
ticipating in the reaction. Acetonitrile is often the pre-
ferred solvent. v -
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2. The above prepared immonium salt (which may be
isolated if desired) was treated with an equivalent
amount (sometimes less or greater than an equivalent
amount is used) of composition GOH (methanol often
preferred) and the mixture was stirred for a suitable
period (often one hour) to prepare the corresponding
phenolic composition. The temperature + time prefer-
ences of Step 1 are retained for Step 2. The amount of
GOH wherein GOH is used as a reactant in a suitable
solvent (described in Step 1) follows exactly the amide
preferences of Step 1.

The term “excess” in the following table for CH,OH
refers to the use of GOH as a reaction solvent and the
amide reactlon solvent preferences of Step 1 are re-
tained.

3. The above prepared phenolic composition was
treated with an equivalent amount (sometimes less or
greater than an equivalent amount is used) of a nucleo-
phile, and the reaction mixture was stirred and/or

-heated to effect reaction. The amount of nucleophile

wherein the nucleophile is used as a reactant in a suit-
able solvent (described in Step 1) follows exactly the
amide preferences of Step 1.

The term “excess” in the following table under nu-
cleophile refers to the use of excess nucleophile as a
reaction solvent and the amide reaction preferences of
Step 1 are retained. The final nucleophile substituted
phenolic composition may be isolated by suitable
means as illustrated in the examples. The temperature
ranges here may vary from the freezing point to the
boiling point of the reaction mixture, but temperatures
in the range of ambient to reflux are preferred. The
reaction time preferences of Step 1 are retained for
Step 3.

The table below summarizes some of the effected
embodiments of this invention — reactions of the chlo-
romethylphenols. Similar reactions are effected if other
corresponding haloalkyl haloformates are used.

In the table below on reactions of chloromethyl-
phenols the numbers indicate the molar ratio of the
reagent to the starting material, but often a greater or
smaller molar ratio may be used if desired as described
above in the preferred ranges.

The triethyl amine in the second example of this table
is not a true nucleophile here but merely an HCl accep-
tor.:

The term DMF in the following table refers to di-
methyl formamide.

Regctions of Chloromethylphenols

Srur'ing

" ‘Maoterial ‘0 F
s ~0=CCl 1.0
-cncu,[@.'
: o
n o
o-ccl, 1.0
Cac, @
o 0.
-ccl 1.0
CIcH, @.0
||
1.0

C v o-cet 1
CICH‘2©_~ ‘

C

39—."

excess

1.0

excess

1.0

Nucleophile Product Yield

OH
cnaocuzo' 85

excess CHSOH

° o
1.0 c) " OH 78
3C)CH, (cusc)zcnc@
1.0{C_H.). N '
r '2H5_3'7 OH 45
1.0 NaCN NECCH2©

1§< H O) P i
.0(¢ P
HOLF i

OH o3
(CHO P CH@
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OH Fair
CH20CH3
OH 83
CHECE.N
(o]
@ CHPOCH), 99
CH.
©Eouﬁ 74
CHZP(OC2H5)2
Fair

-continued
o
]
o=Ccl 1.0 excess excess CH3OH
@:cnzcu
9
o«LCl 1.0 excess 1.0 NaCN
@fCHza
(o]
1]
O-CCi
@ CHCl 1.0 excess 1.0 (CHO)P
(o]
CH 1]
3
o-ccl 2.0 1.0 1.0 (C2H5C)3P
[ :[CH2C|
CH,Cl o
.0 .5 P
1 2 (C2H50) 3

The above described nucleophilic reagent of formula
J-D may also be selected from the nucleophile group of
silver nitrate, mercaptans, and amines.

Using silver nitrate as an embodiment of a nucleo-
phile in reaction with the a-haloalkylaryls of Formula
(VII), wherein the sum of the a-haloalkyls is selected
from the group one and two, produces the correspond-
ing a-nitratoalkylaryl phenolic composition of Formula
(X).

In accordance with the above, the use of mercaptan
as a nuclcophile results in the corresponding a-alkylthi-
omethylene aryl phenolic composition.

Also in accordance with the above, the use of amines
or ammonia as the nucleophile effects the correspond-
ing a-amino alkyl aryl phenolic composition where the
amino radical is selected from the group —NR,R’; and
—*NR,R’,R’’; wherein R;, R’, and R"’;, are indepen-
dently selected from the group of hydrogen, alkyl, aryl,
and hydrocarbyl. The carbon atom preferences for the
hydrocarbyl group of Formula (I) are retained.

The starting haloformates of this invention embraced
by Formula (II) can be prepared, for example, by phos-
genation of the appropriate phenol. The a-haloalkyl
haloformates are prepared by free radical chlorination
of the above prepared haloformate with phosphorus
trichloride, sulfuryl chloride, benzamide, and benzoyl
peroxide. Examples 1 through 4 give illustrations of the
preparations of the starting haloformates.

Typical examples of suitable haloformates embraced
by Formula (II), or more restrictedly, by Formula (VI),
include phenyl chloroformate, p-cresyl chloroformate,
2,6 xylyl chloroformate, 2-chloro-p-cresyl chlorofor-
mate, a-chloro-2,6-xylyl chloroformate, m-cresyl chlo-
roformate, m-cresyl bromoformate, o-cresyl chlorofor-
mate, o-cresyl bromoformate, p-chloromethyl-phenyl
chloroformate, m-chloromethyl-phenyl chloroformate,
o-chloromethyl-phenyl chloroformate, o-chlorometh-
yl-phenyl bromoformate, 2,6-dichloromethyl-phenyl
bromoformate, phenyl bromoformate, m-cresyl fluoro-
formate, p-bromomethyl-phenyl chloroformate, m-

. bromomethyl phenyl chloroformate, o-bromomethyl-
phenyl chloroformate, 3,5-xylyl chloroformate, 3,5-
xylyl bromoformate; a,e’’ dichloro-3,5-xylyl chlorofor-
mate; a,a’-dibromo-3,5-xylyl chloroformate; a,a'-
dibromo-3,5-xylyl bromoformate; 3,4-xylyl chlorofor-
mate; a,a'-dichloro-3,4-xylyl chloroformate; a,a'-
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dibromo-3,4-xylyl bromoformate, p-chloro-o-benzyl
chloroformate; 3,5-diisopropylphenyl chloroformate,
a-chloro-3,5-diisopropyl chloroformate, a-bromo-3,5-
diisopropylphenyl chloroformate, 2-allylphenyl chloro-
formate, 2-(2,3-dichloropropyl)phenyl chloroformate
and 2-(2,3-dibromopropyl)phenyl bromoformate and
mixtures thereof. Typical examples of suitable halosul-
fites of this invention embraced by Formula (II) in-
clude phenyl chlorosulfite, o-cresyl chlorosulfite, -ex-
amples formed by replacing carbon in the listing of
haloformates above with sulfur to form the correspond-
ing halosulfites, and mixtures thereof.

Suitable amides for this invention include composi-
tions having the Formula Il which include dimethyl
formamide, dimethyl acetamide, formamide, acet-
amide, propionamide, n-butyramide, isobutyramide,
stearamide, benzamide, nicotinamide, acetanilide,
acetophenetidine, benzanilide, urethane, urea, carba-
nilide, N-ethyl-2-naphthamide, N,N-dimethyl acet-
amide, p-toluanilide, benzo-p-toluidide, pentadecana-
mide, 4-methyl-2-pentenamide, cyclo hexane carbox-
amide, melanamide, 2-acetamide quinoline, 4-ben-
zamido pyridine, 4-butyeryl morpholine, a-valerolac-
tam, and mixtures thereof.

The immonium salts of this invention include those of
the general Formula (I) and the more specific Formula
(V).

Typical examples of suitable aryloxy-substituted im-
monium salts include the immonium salt of dimethyl
formamide ‘and a-chloro-p-cresyl chloroformate, the
immonium salt of dimethyl formamide and p-cresyl
chloroformate; the immonium salt of dimethyl form-
amide and a,a'-dichloro-2,6-xylyl chloroformate; the
immonium salt of dimethyl formamide and o-cresyl
chloroformate; the immonium salt of dimethyl form-
amide and p-chloro-o-benzyl chloroformate and m-cre-
syl chloroformate, the immonium salt of dimethyl
formamide and a-chloro-o-cresyl chloroformate; the
immonium salt of dimethyl formamide and a-chloro-m-
cresyl chloroformate; the immonium salt of dimethyl
acetamide and a,a’-dibromo-2,6-xylyl bromoformate
and mixtures thereof.

Other suitable examples of aryloxy-substituted im-
monium salts include all the examples formed by any
combination of a compound selected from the list of
the haloformates or halosulfites in combination with a
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compound selected from the list of the amides and
mixtures thereof.

Typical examples of the phenolic compositions em-
braced by general Formula (VII) and the more specific
Formula (IX) include the following: p-chloromethyl
phenol, m-chloromethyl phenol, o-chloromethyl phe-
nol, p-bromomethyl phenol, 2-methyl-6-chloromethyl
phenol,  2-methyl-6-bromomethyl  phenol, 2,6-
dichloromethyl phenol, p-chloro-o-benzyl phenol, 2,6-
dibromomethyl phenol, 2,6-difluoromethyl phenol,
o-cresol, m-cresol, p-cresol, 2,6-xylenol and mixtures
thereof.

Other typical examples of suitable phenolic composi-
tions of general Formula (VIl) may be derived from the
list of the haloformates by substituting the phenolic
hydroxyl group for the haloformate group and mixtures
thereof.

Typical examples of compositions of Formula GOH
described above in the formation of phenolic composi-
tions of Formula (VII) include water, deuterium oxide
and the lower alkanols, where G is selected from the
group hydrogen and lower alkyl, and lower alkyl may
be more specifically defined as containing from one to
six carbon atoms. Thus, typical examples included in
the group of lower alkanols include methanol, ethanol,
propyl alcohol, isopropyl alcohol, butyl alcohol, isobu-
.tyl alcohol, amyl alcohol, isoamyl alcohol, hexyl alco-
hol, isohexyl alcohol, t-butyl alcohol, hexanol-2 and
mixtures thereof.

Typical examples of nucleophilic reagents of general
Formula J-D used in the preparation of phenolic com-
positions of general Formula (X) are selected from the
group of alkanols, alkali metal cyanides, mercaptans,
silver nitrate, trialkyl phosphites, amines and alkaned-
iones.

The alkanols of general formula ROH, where R has
the carbon atom preferences of the hydrocarbyl radical
of Formula (I), include the above mentioned lower
alcohols and other alcohols such as octanol, decanol,
isodecanol, lauryl alcohol, stearyl alcohol and mixtures
thereof.

The alkali metal cyanides are included in the group
lithium cyanide, sodium cyanide, potassium cyanide,
rubidium cyanide and cesium cyanide.

Typical examples of suitable trialkyl phosphites in-

clude phosphites of general Formula (RO),P, wherein
R has the carbon atom preferences of the hydrocarbyl
radical of Formula (I), and suitable examples include
trimethyl phosphite, triethyl phosphite, tripropyl phos-
phite, tributyl phosphite, diethylmethyl phosphite, tri-
hexyl phosphite, dibutyldecyl phosphite, trinonyl phos-
phite and mixtures thereof.
. Typical examples of alkanediones include more spe-
cifically the group of a,y- diketones which include
acetyl acetone, 2,4-pentanedione, 2,4-hexanedione,
2.4-octanedione and mixtures thereof.

Typical examples of suitable nucleophilic amines
include, in addition to ammonia, methylamine, dimeth-
ylamine, trimethylamine, ethylamine, diethylamine,
triethylamine, dipropylamine, isopropylamine, allylam-
‘ine, diallylamine, dibutylamine, isobutylamine, sec-
butylamine, t-butylamine, amylamine, cyclohexyla-
mine, dicyclohexylamine, 2-aminoheptane, 2-amino-4-
methylhexane, decylamine, dioctylamine, trioc-
tadecylamine, tallow amine and mixtures thereof.

Typical examples of suitable nucleophyl mercaptans
include the entities where sulfur is substituted for the
oxygen of the alkanols. In addition, suitable mercap-
tans include methyl mercaptan, ethyl mercaptan, pro-
pyl mercaptan, butyl mercaptan, amyl mercaptan,
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hexyl mercaptan, heptyl mercaptan, octyl mercaptan,
nony! mercaptan, 2-mercapto-ethanol, 2,3-dimercap-
to-1-propanol and mixtures thereof.

Typical examples of suitable silver nitrate type nu-
cleophile compounds include silver nitrate and other
soluble salts of group Ib of the periodic table which
form insoluble metal halides, especially insoluble metal
chlorides, and mixtures thereof.

Numerous examples of the novel aryloxy substituted
immonium salts of this invention may be obtained from
any combination of the above listed haloformates and
the above listed amides.

The above synthesized compositions of Formula (I)
may be utilized to synthesize suitable products of For-
mula (VIH) by reaction of the above compositions of
Formula (I) with compositions of Formula GOH, de-
scribed above.

The synthesized compositions of Formula (VII) may
be utilized to synthesize compositions of Formula (X)
by reaction of the compositions of Formula VII with
the above described examples of nucleophilic reagents
of Formula J-D.

It is noteworthy that processes of this invention en-
able one to prepare phenolic compositions which are
often unstable when prepared by other synthetic meth-
ods.

Also novel and noteworthy is the application of our
novel immonium salts as antioxidants, stabilizers, and
antibacterials. These utilities also apply to the phenolic
compositions derived from the novel immonium salts of
this invention. Surprisingly, the immonium salts of this
invention have utility not only because of their intrinsic
chemical structure but also because of their slow atmo-
spheric hydrolysis to their corresponding phenolic
compositions. In this way, they are particularly effec-
tive in applications as antioxidants, stabilizers, and
antibacterials. These utilities also apply to the phenolic
compositions of Formula (VII), Formula (IX) and For-
mula (X). The phenolic compositions of Formula
(VII), (IX), and (X) — and their corresponding im-
monium salt compositions are particularly effective
antibacterials against Eberthella typhosa or Staphylo-
coccus aureus. Most effective and preferred are the
alkyl, halogen, and/or arylalkyl substituted phenolic
compositions and their corresponding immonium salts.

For example, the immonium salt of dimethyl form-
amide and p-chloro-o-benzyl chloroformate can be
particularly effective and preferred as a slow acting and
excellent bactericide. This immonium salt used by itself
or in solution, dispersion, or emulsion in a non-aque-

. ous, aqueous/non-aqueous, unctuous, or essentially
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non-aqueous form will slowly hydrolyze when exposed
to atmospheric moisture (or to a composition GOH,
where G is selected from the group hydrogen and lower
alkyl of 1 to 6 carbon atoms) to its corresponding phe-
nol, p-chloro-o-benzyl phenol. This phenol is an excel-
lent bactericide, having phenol coefficients in the order
of 150-200 against Staphylococcus aureus and Eber-
thella typhosa.

It is especially noteworthy that the novel immonium
salts of this invention - in particular those immonium
salts corresponding to utilizable antibacterial phenolic
compositions - will slowly hydrolyze or decompose to
their corresponding efficacious phenolic composition

“with moderation of the irritating effect of the phenol on

tissue; but with a slow, desirable, long lasting liberation
of the antibacterial phenol.

Thus this invention also claims an antibacterial com-
position comprising an efficacious amount of the im-
monium salt of Formula (I) incorporated in a suitable
vehicle.
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To those skilled in the art it is obvious that the term
“efficacious amount” depends on the utility involved,
the vehicle, and the efficiency of the corresponding
phenol; but, in general, the efficacious concentration of
the immonium salt will correspond roughly to the
known efficacious concentration of the corresponding
phenol, since phenols are well established antibacteri-
als. Thus antibacterial concentrations of 0.001 to 50%
of the immonium salt in a suitable vehicle are possible
— in addition to its application alone, but concentra-
tions of 0.01 to 10% are preferred, with concentrations
of 0.1 to 1% meost preferred.

The term ‘‘suitable vehicle” can vary according to
the utility involved, and includes organic solvents,
soaps, powders, detergents, creams, oils, organic/water
emulsions, unctuous bases — and other media dictated
by the utility involved.

This invention also claims a method for the control of
bacteria which comprises applying to the locus to be
treated an antibacterial amount of the immonium salt
of Formula (I).

It is preferred to employ a solvent or solvents during
the instant novel processes of this invention; however
no solvent, or an excess of one of the reagents may be
employed if desired.

The following examples are presented to describe the
invention more fully without any intent of being limited
thereby. All parts and percentages are by weight, and
all temperatures are in degrees centigrade unless other-
wise specified.

EXAMPLE 1 — PREPARATION OF p-CRESYL
CHLOROFORMATE

A solution of 1100 parts of p-cresol in 4330 parts of
toluene was cooled to —10° and 1500 parts of phosgene
was condensed therein. Sodium hydroxide solution
(20%, 36.60 parts) was added slowly with stirring keep-
ing the temperature <0°. The product layer was sepa-
rated, washed ‘with water, dried over sodium sulfate
and the solvent removed by distillation. The product
was distilled through a Vigreaux column to yield 1230
parts (71%) of product boiling at 97°-~100°/14 mm. of
mercury ny;”=1.5100(Nuclear magnetic resonance
spectra confirmed the identity of the product).

EXAMPLE 2 — PREPARATION OF 2,6 - XYLYL
CHLOROFORMATE

This material was prepared in the same manner as the
p-cresy! chloroformate above using 373 parts of 2,6-
xylenol and 483 parts of phosgene. Distillation yielded
448 parts (81%) of product boiling at 155°-157°/150
mm. of mercury, ny’=1.5023. Elemental analyses,
infrared and nuclear magnetic resonance spectra con-
firmed the identity of the product.

EXAMPLE 3 — PREPARATION OF
a-CHLORO-p-CRESYL CHLOROFORMATE

A mixture of 1110 parts of p-cresyl chloroformate,
23.1 parts of phosphorous trichloride and 2.3 parts
benzamide was heated to 135° The temperature was
controlled at that point while a mixture of 12.3 parts of
benzoyl peroxide and 999 parts of sulfuryl chloride was
added over a period of six hours to the stirred reaction.
When addition was complete the liquid residue was
distilled through a Vigreaux column yielding 885 parts
(66%) of solid product boiling at 127°~130°4.5 mm. of
mercury; m.p. 60.5°-61.5°. Elemental analyses, infra-
red and nuclear magnetic resonance spectra confirmed
the identity of the product.
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EXAMPLE 4 — PREPARATION OF «-CHLORO-2,6
XYLYL CHLOROFORMATE AND
a,a’-DICHLORO-2,6-XYLYL CHLOROFORMATE

A mixture of 420 parts of 2,6-xylyl chioroformate, 17
parts of phosphorous trichloride and 1.7 parts of benza-
mide was reacted at 135° over a period of six hours with
a mixture of 7 parts of benzoyl peroxide and 740 parts
of sulfuryl chloride. The liquid residue was carefully
distilled through a helix packed column. This yielded
two major fractions. One fraction boils at 135°-145°/10
mm. of mercury and yielded 125 parts (25%) of a-
chloro-2,6-xylyl chloroformate, nys?=1.5310. Elemen-
tal analyses, infrared and nuclear magnetic resonance
spectra confirmed the identity of the product.

A second fraction boiled at 162°-165°/10 mm. of
mercury and yielded 143 parts (25%) of a,a'-dichloro-
2,6-xylyl chloroformate as a white solid melting at
71.5°-73.5°. Elemental analyses, infrared spectra, and
nuclear magnetic resonance spectra confirmed the
identity of the product.

EXAMPLE 5 — PREPARATION OF THE
IMMONIUM SALT OF DIMETHYL FORMAMIDE
AND «-CHLORO-p-CRESYL CHLOROFORMATE

A mixture of 10.2 parts of a-chloro-p-cresyl chloro-
formate and 47 parts of dimethyl formamide was
stirred for one half hour. There was a vigorous reac-
tion, gas evolved, and an orange precipitate formed.
The precipitate was quickly filtered into a Soxhlet ex-
tractor and was extracted for four hours with anhy-
drous ether. The solid was then poured into acetonitrile
and the residual solid collected by suction filtration in
the absence of air. After drying, the material was a light
colored hygroscopic solid. Elemental analyses agreed
with C;oH3C1,NO, while infrared and nuclear magnetic
resonance spectra confirmed the identity of the prod-
uct.

EXAMPLE 6 — PREPARATION OF THE
IMMONIUM SALT OF DIMETHYL FORMAMIDE
AND p-CRESYL CHLOROFORMATE

The process of Example 5 was repeated using p-cre-
syl chloroformate in the same molar proportion as
a-chloro-p-cresyl chloroformate.

Nuclear magnetic resonance spectra confirmed the
identity of the product.

EXAMPLE 7 — PREPARATION OF THE
IMMONIUM SALT OF DIMETHYL FORMAMIDE
AND a,a’-DICHLORO-2,6-XYLYL
CHLOROFORMATE

The process of Example 5 was repeated using a,a’-
dichloro-2,6-xylyl chloroformate in the same molar
proportions as a-chloro-p-cresyl chloroformate. The
corresponding immonium salt was obtained in good
yield.

EXAMPLE 8 — PREPARATION OF THE
IMMONIUM SALT OF DIMETHYL FORMAMIDE
AND 0-CRESYL CHLOROFORMATE

The process of Example 5 was repeated using o-cre-
syl chloroformate 'in the same molar proportions as
a-chloro-p-cresyl chloroformate. The corresponding
immonium salt was obtained in good yield.
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EXAMPLE 9: — PREPARATION OF THE
IMMONIUM . SALT OF DIMETHYL FORMAMIDE
"~ AND m—CRESYL CHLOROFORMATE i

. The process of Example 5 was repeated using m-cre-
syl chloroformate .in: the same. molar proportions as
a-chloro-p- cresyl chloroformate.: The corresponding
immonium salt was obtained in good yield. g

EXAMPLE 10 — PREPARATION OF THE
IMMONIUM SALT OF DIMETHYL FORMAMIDE
AND a-CHLORO- o-CRESYL CHLOROFORMATE

The process of Example 5 was' repeated usmg -
chloro-o-cresy! chloroformate. The correspondmg im-
monium salt was obtained in good yield. :

EXAMPLE 11 — PREPARATION OF THE
IMMONIUM SALT OF DIMETHYL FORMAMIDE
AND a-CHLORO-m-CRESYL CHLOROFORMATE

The .process of example 5 was repeated using a-

chloro-m-cresyl” chloroforiate. The corresponding
immonium salt was obtained in good yield.

'EXAMPLE 12 — PREPARATION OF
P-CHLOROMETHYL PHENOL

Equimolar quantities of p-chloeromethylphenyl.chlo-

roformate and dimethyl formamide were reacted at-

room temperature for one hour in acetonitrile (590
parts acetonitrile for every mole of dimethyl form-
amide or p-chloromethylphenyl chloroformate). Equi-
molar quantmes of ‘méthanol were then added to the
immonium salt ‘mixture, and the solution was then
stirred for about one half hour ‘(with cooling) at
25°-30°C.

Nuclear magnetic resonance spectra confirmed the
existence of p-chloro methyl phenol in solutlon

' EXAMPLE 13— PREPARATION OF
" 0<CHLOROMETHYL PHENOL

The process of Example 12 was followed usmg o-
chloromethyl chloroformate in the same molar propor-
tions as p-chloromethyl chloroformate.

The correspondmg o- chloromethyl phenol was ob-'

tained i in solutlon s

EXAMPLE 14 — PREPARATION OF '
2- METHYL 6-:CHLOROMETHYL PHENOL -~

The process of Example 12 was followed, usmg 2-
methyl 6-chloromethyl phenyl ‘chloroformate in the
same molar proportions as p-cliloromethyl chlorofor-
mate. The correspondmg 2-methyl-6- chloromethyl‘
phenol was obtamed in’ solutlon e

EXAMPLE 15 - PREPARATION OF::
2,6- DICHLOROMETHYL PHENOL -

The process of Example 12 was followed using 2,6-
dichloromethyl phenyl chloroformate in the same
molar proportions as p-chloromethyl chloroformate.
The corresponding 2,6-dichloromethyl phenol was ob-
tained in solution.

EXAMPLE 16 — PREPARATION OF
p-METHOXYMETHYL PHENOL

The process of Example 12 was repeated but in this
case excess methanol (1000 g. of methanol/mole of the
immonium salt) was added. The reaction mixture was
stirred for one hour, diluted with water, and extracted
with ether. After drying the product solution over so-
dium sulfate, evaporating the solvent, and trituration of
the residue oil with hexane, p-methoxymethyl phenol
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was obtained in 78% yield, M.P. 79°-80°. Infrared and
nuclear magnetic resonance spectra confirmed the
identity of the product.

-EXAMPLE 17 — PREPARATION OF
o-METHOXYMETHYL PHENOL

The process of Example 16 was essentially repeated
using o-chloromethyl phenyl chloroformate in the same
molar proportions as p-chloromethylphenyl chlorofor-
mate. The corresponding product, o-methoxymethyl
phenol, was obtained. after fractionation; b.p. 70°3
mm. of mercury, n23” 1.5355. Infrared. and nuclear
magnetic spectra confirmed the identify of the product.

EXAMPLE 18 — PREPARATION OF
3(4'-HYDROXYBENZYL)-2,4-PENTANEDIONE

* A solution of p-chloromethyl phenol in acetonitrile
(Example 12) was reacted with equimolar dimethyl
amine and equimolar 2,4-pentanedione by stirring to-
gether for one hour. The reactive mixture was diluted
with water, acidified with hydrochloric acid, extracted
with ether, and then the ether extract was dried with
sodium sulfate. The residual oil was triturated with
benzene to yield 78% of 3(4’ hydroxybenzyl)-2,4-pen-
tanedione, M.P. 93°-94.5°C. Infrared and nuclear mag-
netic resonance spectra conﬁrmed the 1dent1ty of the
product

EXAMPLE 19 — PREPARAT!ON OF
a-CYANO- p-CRESOL

A solution. of p-chloromethyl phenol in acetonitrile
(Example 12) was reacted with equimolar sodium cya-
nide in excess methanol (800 parts methanol/mole
sodium cyanide) and the reaction mixture was refluxed
for one hour. The oil after solvent evaporation (washed
as in Experiment 18) was fractionated to yield 45% of
a-cyano-p-cresol (b.p. 50°-155°1 mm. of mercury;
M.P. 68°~70°). Infrared spectra confirmed the identity
of the product.

EXAMPLE 20 — PREPARATION OF
a-CYANO-0-CRESOL

The process of Example 19 was repeated using o-
chloromethyl phenol in the same molar proportions as
p-chloromethyl phenol. Infrared spectra confirmed the
identity of the product.

EXAMPLE 21 — PREPARATION OF
4- DIETHYLPHOSPHONOMETHYL PHENOL

A solutlon of p—chloromethyl phenol in acetonitrile
(Example 12) was reacted with equimolar methyl phos-
phite at about 50°. When the exothermic reaction had
ceased the solvent was removed by distillation and the
pot-temperature was raised to. 175°. The product was
dissolved in ether, washed with water, dried with so-
dium sulfate, and the solvent evaporated.

The product, 4-methylphosphonomethyl phenol, was
obtained in 93% yield, M.P. 89°-91°,

The infrared and nuclear magnetic resonance spectra

-confirmed the identity of the product.

EXAMPLE 22 — PREPARATION OF
2-DIETHYLPHOSPHONOMETHYL PHENOL

The process of Example 21 was repeated using o-
chloromethyl phenol in the same molar proportions as
p-chloromethylphenol.

The product was distilled in a moleculr still
(95°-170°/7w) in 99% yield (nys? 1.5150). Elemental
analyses (C,;H,;C,4P), infrared spectra and nuclear
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magnetic resonance spectra confirmed the identity of
the product.

EXAMPLE 23 — PREPARATION OF
2-METHYL-o-DIETHYLPHOSPHONOMETHYL 5
PHENOL

The process of Example 21 was repeated using 2-
methyl-o-chloromethyl phenol in the same molar pro-
portions as p-chloromethylphenol. The product
(100°-125°/ 1) was obtained in 74% yield.

Elemental analyses (C,,H,4O4P), infrared spectra,
and nuclear magnetic resonance spectra confirmed the
identity of the product.

EXAMPLE 24 — PREPARATION OF
2-ETHOXY-2-OXO-7-DIETHYLPHOS-
PHONOMETHYL-4-5-BENZO-1-OXA-2-PHOSPHO-
LANE

The process of Example 21 was repeated using 2,6-
dichloromethyl phenol in the same molar preparations
as p-chloromethylphenol.

The product (165°-200°%1p) was obtained in fair
yield.

Elemental analyses (C,4HyP;O¢), infrared spectra
and nuclear magnetic resonance spectra confirmed the
identity of the product.

It is understood that the details provided in the fore-
going specification can be modified by those skilled in
the art without departing from the scope of the inven-
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What is claimed is:
1. A process for preparing
e 35
d O OH
c a
b 40
which comprises reacting
e
dy o) ~ 45
Ol o—c=n" -
c -' I ~ R
~a
b R

wherein at least one of the group a, b, ¢, d and ¢ is
a-haloalkyl and a, b, ¢, d and e are independently se-
lected from the group consisting of hydrogen, hydro-
carbyl, alkyl, a-haloalkyl, halogen and nitro; R is se-
lected from the group consisting of hydrogen, alkyl and
aryl; R’ and R’ are independently selected from the
group consisting of hydrogen and alkyl, and X is se-
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lected from the group consisting of bromine, chlorine
and fluorine; the alkyl, hydrocarbyl and a-haloalkyl
groups being from one to thirty carbon atoms, and aryl
is selected from the group phenyl and napthyl, with 0.1
to 100 times the stoichiometric proportion of GOH
wherein G is alkyl of 1 to 6 carbon atoms at a tempera-
ture from ambient to reflux.
2. A process in accordance with claim 1 wherein

e
d ® R
O'(': NT x@ is
R R
c a
b
e
H O-CT@/RI
lfl \R" cl
c
H

and R’ and R’ are alkyl groups of 1 to 6 carbon atoms.
3. A process according to claim 1 which comprises
reacting

@ CH: ()@
A 0-C :N<tC:H L
(o b
e/ h

with methanol, wherein at least one of a, b and e is
a-haloalkyl and a, b and e are independently selected
from the group consisting of hydrogen, alkyl and a-
haloalkyl, the alkyl and a-haloalkyl being from 1 to
thirty carbon atoms.

4. The process of claim 1 wherein the process is
carried out in the presence of a nonreactive organic
solvent.

5. The process of claim 4 wherein the solvent is se-
lected from the group consisting of acetonitrile, ben-
zene, toluene, cyclohexane and propionitrile.

6. The process of claim 4 wherein the solvent is ace-
tonitrile.

7. The process of claim 1 wherein R’ and R’’ are
independently selected from the group consisting of
hydrogen and alkyl of 1 to 12 carbon atoms.

8. The process of claim 1 wherein the hydrocarbyl

_and a-haloalkyl groups are from 1 to 12 carbon atoms.

9. The process of claim. 1 wherein the hydrocarbyl

and a-haloalkyl groups are from 1 to 6 carbon atoms.
* * * * *
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