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pound I was prepared by the method of Farrar and
Levine.* The product, which was an azeotrope,
was found by gas phase chromatography to consist of
709 of 1 and 309} of the 2-isomer, in close agreement
with the authors. Ouly chromatographically pure
I was used to avoid contamination of the products
by the Mannich bases of the 2-isomer. Except for
II and III, which were prepared in isoamyl aleohol,
each of the 8-amino ketones was prepared from form-
aldehyde and the base in absolute ethanol by the usual
procedure.!!

Method of Testing for Antimicrobial Activity.—
The test microorganisms consisted of stock laboratory
strains of Staphylococcus aureus, Escherichia colz,
and Saccharomyces cerevisiae. The minimal inhibitory
concentration (MIC) of each compound, as well as
of each of four antibiotics, for the test organisms
was determined by the agar dilution method. Ap-
propriate concentrations of each compound were in-
corporated in 15-ml. portions of liquified nutrient
agar, the medium was then poured info Petri plates,
and 0.05 ml. of 24-hr. nutrient broth cultures of the
microbial species were spread on the solidified agar
surfaces. For the yeast species, glucose yeast infusion
agar and broth, instead of nutrient agar and broth,
were etnployed.

The lowest concentrations of Mannich bases or of
antibiotics that prevented the development of visible
growth are listed in Table I. The range of values
represents maximum fluctuation in a series of assays.
The data were obtained from tests with solutions steri-
lized by filtration; autoclaving destroyed as much as
909 of the activity of the various bases. Additional
tests carried out with the most active of the Mannich
bases (VII) demonstrated that the substance is not
germicidal at low concentrations nor is its antimicrobial
potency 1nactivated by lecithin. Inasmuch as the
compound suppresses the growth of gram-positive and
gram-hegative bacteria, and yeast cells at similar con-
centrations, the mechanism of action is probably not
associated with suppression of cell wall synthesis.
Further speculation concerning the mode of action
must await additional observations of microorganisms
exposed to the compound.

Experimental

3-Acetylbenzo[b]thiophene (I)—To a rapidly stirred mixture
of 134.2 g. (1.0 mole) of benzo [b]thiophene and 112 g. (1.1 moles)
of acetic anhydride was added 10 g. of ferric chloride in one por-
tion. The temperature immediately rose to 96°, and the re-
action mixture became very dark. After stirring for 1.5 hr.,
400 ml. of cold water was added, and the dark mixture was
extracted with three 200-ml. portions of ether. The combined
ether phase was washed with 109 sodium carbonate solution
and dried with Mg80,. After removal of the solvent and frac-
tionation, 105 g. (709;) of a clear colorless liquid boiling at 129-
131° (1 mm.) was obtained. Upon cooling and seeding, & white
crystalline mass formed which was recrystallized three times from
ethanol to vield a product melting at 64-65°, which showed only
one peak in the gas chromatograph. The reported melting point
is 64-65°,'% A2 8.05 (C=0) and 7.35 u (CH;—C=0). The
oxime was prepared as white platelets which melted at 123-
124°,

(14) M. W. IYarrar and R. Levine, Jo Am. Chem. So ., T2, 4433 (1950).
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dnal. Caled. for CHNOS: C, 62.85; H, 4.75; N, 7.32.
Found: C, 62.91; H, 4.69; N, 7.24.

Mannich Bases From I (II-IX).—In a 50-ml flask containing
25 ml. of absolute ethanol (dry isoamyl alcohol for II and III)
was added 0.05 mole of the respective amine, and the pH wns
adjusted to 3—4 with concentrated HCl. To this was added 8.8 g.
(0.05 mole) of the ketone and 2.3 g. of paraformaldehyde. The
reaction mixture was allowed to reflux for 4 hr. and wus then
poured into 100 ml. of dry acetone. After cooling in the refrig-
erator overnight, the white precipitate was collected and re-
crystallized from absolute ethanol.
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The activity of 4-(4-aminostyryl)quinolines against
Walker 256 tumors in rats and agamst KB tumor
cells in cell culture? led us to prepare the series of 4-
(methoxystyryl)quinolines listed in Table I for similar
testing. In each case a mixture of lepidine hydro-
chloride and an equimolar quantity of the appropriate
aldehyde was heated until reaction had taken place,
the mixture was dissolved in hot methanol and neu-
tralized by adding an excess of concentrated anmonium
hydroxide, and the oil which separated upon addition
of water was recrystallized from isohexane, isooctane,
or ethanol until acceptably pure. Samples were sub-
mitted for antitumor tests n vivo and in viiro. None
of the compounds tested showed clear-cut activity
against the Walker tumor at a single 200 mg./kg. dose
level, but several of them produced 509, reduction
in growth rate of KB cells in tissue culture at con-
centrations below 4 v/ml., which placed them in the
same range with 4-(4-dimethylaminostyryl)quinoline.

It has been suggested that there might be a correla-
tion between the ultraviolet absorption maxima of such
compounds and their eytotoxicity, Absorption spectra
were examined with a Beckman DU spectrophotometer.
Most of the peaks were not sharp but there were ob-
servable differences between the compounds. One
interesting observation was that the wave length and
intensity of absorption both diminished when a meth-
anol solution of the compound was allowed to stand
1 day, but the acetic acid solutions did not undergo
this change. On the other hand, the acetic acid solu-
tions had an additional peak at a longer wave length
than the methanol solutions. The shift in the meth-
anol solutions was least for the dimethoxy and trime-
thoxy compounds containing a methoxy group at the
2-position, but 4-(2-methoxystyryl)quinoline itself ex-
hibited a decided shift. The greatest difference be-
tween log e for the acetic acid solution peak and the
peak in methanol was exhibited by the three mono-
methoxy compounds and the 2,4-dimethoxy compound.
The presence of a 2-methoxy group seemed to increase
cytotoxicity except in the 2,3-dimethoxy compound.

(1) This work was supported by Public Health Service Research Grants
CA-03717-05-T from the National Cancer Institute,

(2) C. T. Bahner, L. M. Rives, and C. Breder, J. Med. Chem., T, 818
(1964); C. T. Bahner, D. Brotherton, W, H. Chapman, Jr., W. Longire,
H. B. Orr, I, M. Rives, E. B. Senter, and W. Yee, ibid.. submitted for pub-
lication.
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