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Phenol and a variety of substituted phenols have been aminomethylated by new Mannich
reagents prepared from 1,3,5-trisubstituted hexahydrotriazines. In contrast to the conventional
aminomethylating agents, which react preferentially in the ortho position, the new reagents

{avor para substitution. A variety of new para secondary aminomethylphenols have been prepared.

The Mannich reaction has been used extensively for
the preparation of aminomethylphenols, which have im-
portant pharmaceutical applications. FExperimental facts
concerning these preparations which have evolved during
the last seventy years have been summarized by Reichert
(1) and by Hellmann and Opitz (2), along with comprehen-
sive tabulations of the compounds which have been report-
ed. Atleast three generalizations can be drawn from these
summaries and tabulations. These are as follows: (a)
there are relatively few instances where primary amines
have been used successfully as one of the reactants, (b)
ortho- is favored over para-substitution, and (c¢) most of
the syntheses have been made in the absence of strong
acids.

Primary amines and many phenols are bifunctional
with respect to the Mannich reaction and for this reason
they often form resins in the presence of formaldehyde.
In fact, the reaction of phenol with formaldehyde and
methylamine has been suggested for the preparation of
basic resins (3). Burke and co-workers (4) have broad-
ened the applicability of primary amines in the amino-
methylation of phenols by allowing the phenol, form-
aldehyde and an amine to react in a ratio of 1:2:1. The
dihydrobenzoxazines thus formed can be subsequently hy-
drolyzed to ortho-secondary aminomethylphenols (eq. 1).
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With few exceptions (5) phenols are aminomethylated
in the available ortho-position.  Phenol itself reacts se-
quentially to form 2-, 2,6-, and finally the 2,4,6-trisubsti-
tuted aminomethyl derivative. The statement has been
made (2) that it has not been possible to selectively amino-
methylate phenols in the para-position.

In most instances the free amines are preferred over
their salts for use in the aminomethylation of phenols. In
instances where acidic conditions have been used, acetic
acid has been favored since in more strongly acidic media
the aminomethylation reaction is completely suppressed
in favor of phenol-formaldchyde condensation (6).

In the first paper of this series (7) we described the
preparation of secondary aminomethyl sulfide hydrochlor-
ides by the reaction of mercaptans and hydrogen sulfide
with Mannich reagents formed by the reaction of hydrogen
chloride with 1,3,5-trisubstituted hexahydrotriazines. We
have extended the use of this reagent to the aminomethyl-
ation of phenol and a number of substituted phenols. The
results reported in this paper differ in a number of ways
{from those oblained with the more conventional reagents.

Of foremost importance, this new reagent provides an
improved method for direct introduction of the secondary
aminomethyl group, RNHCH; -, into an aromatic nucleus.
No attempts have been made to optimize yields. Those
reported in the tables were the results after several recrys-
tallizations to oblain analytical samples.

Although our reactions are run under acidic conditions
there has been no evidence that the aminomethylation
has been suppressed by phenol-formaldehyde condensa-
Ltions, or resin {formation.

Substitution takes place predominantly in the position
para to the hydroxyl. This has been ascertained by a
study of the aromatic region of the nmr spectra, as indi-
cated in the footnotes of Tables I-VIL. In a study in which
phenol was converted to its allylaminomethyl derivatives
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the ratio of ortho Lo para substitution was approximately
I:4. From a preparative point of view, this new reagent
has made the secondary p-aminomethylphenols, otherwise
difficult to prepare, more readily available.

EXPERIMENTAL

‘the 1,3,5-trisubstituted hexahydrotriazines were prepared by
the reaction of primary amines with formaldehyde according to
previously described methods (7). The melting points of the pro-
ducts listed in Tables 1-VII are uncorrected. The nmr spectra were
determined with a Varian A-60 spectrometer. Tetramethylsilane
was used as the reference standard.

A standard procedure has been used for the aminomethylation
of the phenols. This procedure is represented by the following
preparation of p-(n-propylaminomethyl)phenol hydrochloride.

A solution of 21.3 g. (0.1 mole) of 1,3,5-tri-n-propylhexahydro-
triazine in 100 ml. of anhydrous acetonitrile was cooled to -30°
in a Dry Ice-acetone bath. This temperature was maintained while
12.0 g. of anhydrous hydrogen chloride was introduced into the
reaction mixture. Phenol (9.4 g., 0.1 mole) was dissolved in 50 ml.
of acetonitrile and added to the reaction mixture, which was al-
lowed to remain at room condition for 24 hours. After concen-
tration under vacuum, the resulting syrup was crystallized by tri-
turation in methyl ethyl ketone. The product was separated by
filtration, washed with ether and dried to give 35.0 g. (56%) of
p{(n-propylaminomethyl)phenol hydrochloride.  An analytical
sample was prepared by recrystallization from acetonitrile, m.p.
128-130°.

For other examples see Tables [-VIL
Allylaminomethylphenol Hydrochloride.

The following experiment was run in order to learn more about
the nature of the reaction products.
An anhydrous acetonitrile solution (500 ml.) of 1,3,5-triallyl-
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hexahydrotriazine (62.1 g.,0.3 mole) was cooled to -30° and 36
g. of anhydrous hydrogen chloride was absorbed therein. Phenol
(85.2 g.,0.9 mole) was then added. The reaction mixture was
shaken mechanically and allowed to warm up to room temperature.
The white crystalline salt which formed during this period was
separated by filtration, washed with ether and dried to yield 72.0
g. of product (39.2%). An analytical sample was prepared by
recrystallization from a methanol-methyl ethyl ketone mixture,
m.p. 162-163°.

The filtrate was examined by column chromatography using
silica gel. Another 11.7% of p-allylaminomethylphenol hydro-
chloride was isolated in addition to 11.7% of o-allylaminomethyl-
phenol hydrochloride. Phenol (25.3%) was recovered unchanged.
The percentage yields are based upon the starting phenol. Thus,
87.9% of the starting phenol was accounted for. The para and
ortho isomers are formed in a ratio of 4.4 to 1.0.
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