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Draw a base line joining the transmission maxima
at 5.6 and 8.55 u. Determine the appropriate
absorbance values and calculate the 6.3/6.85 ratio
from

(o) — (4e)

ratio = (Aess?) — (As.ssd)

where

As.sP, s.55 = absorbance of peak at 6.3 or 6.85 u

Ag.sb!, 655 = absorbance of base line at 6.3 or .85

DISCUSSION

It is important in the sample treatment to
ascertain that all water is driven out. There are
water absorption bands in the region of interest, and
the presence of water in the sample being scanned
will give variable results for the absorbance ratio.
On the other hand, care must be taken that the tem-
perature does not rise high enough to cause ester
formation, which would obviously result in a lowered
salicylate salt content. There should be no problem
if the procedure outlined above is followed. Other
drying methods are available, but this was the
method of choice in terms of convenience and
simplicity.
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Replicates of four spectra for each of 10 lots of
ointment gave an average deviation of +0.006 in the
absorbance ratio, which represents an error of ap-
proximately 0.29, in TEAS content. This precision
is adequate for routine control of commercial
samples.

The time required for the assay is about 30
minutes and includes drying and preparing the
sample, running four spectra, and calculating
results.

SUMMARY

A convenient, rapid, and accurate absorbance
ratio method for the assay of triethanolamine
salicylate in ointment base is proposed. The
method is based on the spectrophotometric measure-
ment of the infrared absorption of the salicylate
ionized carboxyl and the system methylene groups.
No measurement of amount of sample taken is
necessary, and no standard needs to be run after the
standard curve has been established.
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Mannich Bases and Alcohols from Hexamethylenimine
By W. LEWIS NOBLES and B. BLACKBURN THOMPSON*

The synthesis of a group of Manaich bases

and secondary and tertiary y-aminoalcohols

derived from hexamethylenimine are de-

scribed. These compounds are to be screened
for possible pharmacological action.

THE MANNICH reaction has been extensively re-
viewed (1-4) and consists of the condensation
of ammonia or a primary or secondary amine,
usually as the hydrochloride salt, an aldehyde, and
a compound capable of supplying one or more re-
placeable hydrogen atoms. A typical condensation
with acetophenone as the active hydrogen compound
may be illustrated as

0
1]
@—c—-cm +CHO + RNH —
0
@—c—cm—cm——m + H,0

The mechanism of the Mannich reaction has been
investigated by others (5-9). Hellmann and Opitz
(a) and Cummings and Shelton (6) proposed that
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the reaction is initiated by a condensation between
the amine and formaldehyde to yield an amino-
methanol. The subsequent steps may be visualized
as follows: attack of a proton on the oxygen atom
of the aminomethanol, followed by expulsion of
water, leads to the formation of a resonance-
stabilized carbonium-immonium ion. This car-
bonium ion then reacts with the carbanion, which
results from ionization of the active hydrogen-con-
taining compound.

A large number of B-aminoketones (Mannich
bases) have been prepared and tested as antispas-
modics, local anesthetics, analgesics, and antibac-
terial agents (10-18). Secondary y-aminocalcohols,
prepared from Mannich bases by reduction with
sodium borohydride (15, 19, 20), and tertiary ~-
aminoalcohols, obtained by reacting Grignard re-
agents with Mannich bases (21), have been pre-
pared and tested for similar pharmacological ac-
tivity (15, 22, 23).

Reduction of piperidine Mannich bases to yield
the corresponding secondary alcohols or reaction
with Grignard reagents to yield the appropriate
tertiary alcohols gave agents of greater antispas-
modic activity (10, 22). Mannich bases derived
from propiophenone appear to have enhanced
analgesic activity (16, 21) and are better local anes-
thetics (12, 13) and antifungal agents (16) than
acetophenone derivatives. Certain g-aminoketones
with complex amine moieties have shown an un-
expected order of antibacterial activity (24).
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Luts and Nobles (25) reported anti-inflammatory
activity, anticonvulsant activity, and analgesic
activity in members of a series of $-aminoketones
and secondary and tertiary y-aminoalcohols derived
from heptamethylenimine. B-Aminoketones de-
rived from hexamethylenimine were reported to
possess CNS tranquilizing ability (26) and local
anesthetic activity (26, 27). Most of the 8-amino-
ketones were also observed to exhibit febrile activity
(26, 27) and vasodilator activity (27). Extension
of the series of hexamethylenimine derivatives to
include the secondary and tertiary y-aminoalcohols
seemed desirable. The preparation and chemical
properties of (-aminoketones and secondary and
tertiary y-aminoalcohols derived from hexamethyl-
enimine are described in this manuscript. The
results of the pharmacological evaluation will be
published at a later date.

EXPERIMENTAL

Mannich Bases (g-Aminoketones).—The pro-
cedure of Mannich and Lammering (12), as applied
by Nobles et al. (14, 15), was employed for the
preparation of the Mannich bases. Pertinent data
are provided in Table I.

Secondary y~Aminoalcohols (Table II, No. 1-3).—
The preceding Mannich bases were reduced with
sodium borohydride in aqueous methanol according
to the procedure of Chaikin and Brown (19), as
employed by Nobles (20) and by Rogers and Nobles
(15). The data for these compounds are listed in
Table II.

Tertiary v-Aminoalcohols (Table 11, No. 4-12).—
The procedure of Pohland and Sullivan (21) was
employed for the preparation of these compounds.
Relevant physical and chemical properties are given
in Table II.

DISCUSSION OF RESULTS

Hexamethylenimine (azepane), a homolog of
piperidine, was converted to the hydrochloride salt
and condensed with acetophenone, propiophenone,
or p-methylacetophenone and paraformaldehyde in
ethanol according to the procedure of Mannich and
Lammering (12). sym-Trioxane, an acetal, failed
to function as a source of formaldehyde in the reac-
tion. Evidently acetals are unable to depolymerize
in the relatively dry ethanol employed in the reac-
tion, while hemiacetals, sueh as paraformaldehyde,
are readily converted to free aldehyde. Pertinent
data are given in Table 1.

The Mannich bases were reduced with sodium
borohydride according to the procedure of Chaikin
and Brown (19), as applied by Nobles (20) and by
Rogers and Nobles (15). The products of the re-
duction, secondary y-aminoalcohols, were isolated
from dry ether as the hydrochlorides. Physical and
chemical properties are listed in Table II.

In a similar manner the procedure of Pohland and
Sullivan (21) was employed for the preparation of
tertiary ~y-aminoalcohols. Methyl-, ethyl-, and
phenylmagnesium bromide were reacted with Man-
nich bases of acetophenone, propiophenone, and
p-methylacetophenone; the resultant aminoalcohols
were isolated as the hydrochlorides. Pertinent data
are provided in Table II.

In the isolation of all the secondary and tertiary

Journal of Pharmaceulical Sciences

y-aminoalcohols it was desirable to chill the dry
ethereal solution before treatment with anhydrous
hydrogen chloride. Qil formation, and possibly side
reactions, appear to be retarded by this measure.
Prolonged treatment of the solution with anhydrous
hydrogen chloride gave some evidence of decomposi-
tion.

The yields of Mannich bases, secondary, and ter-
tiary +y-aminoalcchols are uniformly low for p-
methylacetophenone and consistently high for
propiophenone. In general, acetophenone deriva-
tives were obtained in intermediate yields. These
data may reflect solubilities in the recrystallization
solvents more closely than they reflect reaction
yields since members of the propiophenone series
were all rapidly precipitated on recrystallization,
while members of the p-methylacetophenone series
were obtained in crystalline form only after refrigera-
tion for several days at sub-zero temperatures.

The order of addition of Grignard reagent and
Mannich base has been reported to be important in
obtaining high yields of the tertiary y-aminoalco-
hols (28). No definite conclusions could be drawn
from the present studies. Preliminary data, while
not conclusive, indicated that the best order of
addition depends inore on the nature of the reac-
tants than on any inherent advantage of the order
of addition per se. Further studies are planned.
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