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exnctly as described in A above, with the only difference that cvicli-
hexnne was nsed in place of benzene.  The arude oxidation prid-
uct (2.3 g.), showing no absorption maxirmuon in the ultravinlig,
wis dissalved in henzene and adsorbed mmoa calunn of neuta!
ahnnina (200 g0 Eludon with benzene -ethyl acetate (11,
300 mb and twn ervstatlizations of the residue (1.1 goi from ethyi
neetate gave 17e-methvliindristan-173-nl=3-0ne (0033 o) ng.
and manp. 1900-193°0 Identity was alsn confirmed Ly their
infrared spectra. The calumn wag eluted fnrther with henzene
ethyl acetate (1:1), and the ehiates were anllerted in 20001
portions,  Bvaporation gave a enlarless ol 10050 g0 ond entorless
salids (1.4 g, 125 g, and 1.1 g3 in thav oeder. The ast three
salids were mixtiireg of dials contaiting some 17 e-methy landons-
stane-38,178-dial, detected Ly itg charneteristic triple peaks at
3480, 240, and 3210 7 in the O--H stretehing vegiom of te
inlrared spectiun.

Benzol[b]thiophene Derivatives. V. Mannich
Bases With Antimicrobial Activity!
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Indiana Unirversity, Bloomington, Indiana 47405
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In a continuation of our studies® of benzo[b]thio-
phene as a source of compounds of potential biological
activity, a series of g-amino ketone hydrochlorvides of
this heterocycle have been prepared and tested for
antimicrobial activity. A wide variety of ketonic
bases are reported in the literature and many of these
compounds have been found to exhibit analgesie,
local anesthetic, antispasmodie, and chemothera-
peutic activity. "

The Mannieh reaction has been reviewed by Blicke!
and ore recently by Hellmann and Opitz.'*  Only one
Mannich base of 3-acetyvlbenzo[b]thiophene (I) has
been reported,'’® but no biological activity evaluation
was included i this report. Thiz compound, 3-(6-
dimethylaminopropionyl)benzo [b [thiophenc hydrochlo-
ride (II), has been ineluded in this work for com-
parison of its autimicrobial properties with the other
members of the series deseribed in Table 1. Cow-

(1) Cuntribution Nn. 1248, This investigation was supparted by the
United States Public Health Service by Research Grauts A1-04184-03 and
GM-10366-02, nnd Fellowship No. MTM-14,606.

(2) (ay National Science Fuundation High Sehool Summer Science Insti-
tute Participant, 1964, under Grant GLE-3706 to Indisus University. (v
Taken in part froun the PhuDD. thesis ta be submitted hy E. X, Neisgs, National
Institutes of Mealthh Predoctoral Vellaw, 19611064,

i3) 1. Campaigne and W, 5. Kreighliaum, J. Org. Chem., 26, 314, 3aG3,
1326, 1327 (1961).

i4) C. Mannich and 11, Lammeriug, Ber., 55, 3310 (1422).

¢ 1LY Blicke and E. % Plake, J. Am. Chem. Soc., 82, 234 (1930).

(6) J. J. Denton, R. J. Turner, W. I3, Neier, V. A. Lawsoun, and . P.
Nehedl, did., T1, 2048 (194Y).

(7) G. A, Levvy and H. B. Nisbet, J. Chem. Sor., 1033 (1938;.

i8) J. 1. Borckhialter and 3. H. Johusun, J. Am. Chem. Sar., T8, 483>
(1ual).

W)y W. L. Nobles, et al.. J. Pharm. Sci., 48, 641 (1954); 48, 644 (1934);
44, 273 (1977); 44, T17 (1950); 47,77 (1938): 61, 878 (1962). .

(103 P. Da Re, L. Verlicchi, and I. Retnikar, J. Org. Chem., 26, 1007
11960,

(11) F. I Blicke, Org. Reactionz, 1, 303 (1942).

(12; Ti. Hellinann and G. Opitz, “a-Aminoalkylierung,' Verlay Cleniie,
Weinhein, Germany, 1960.
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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 cousist of
709, of T and 309, of the 2-isomer, 1 close agreement
with the authors. Ouly chromatographically pure
I was used to avoid contamination of the products
by the Maunich bases of the 2-isomer. Except for
II and III, which were prepared in isoamyl aleohol,
each of the g-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 coli,
and Saccharomyces cerevisiae. The minimal inhibitory
concentration (MIC) of each compound, as well as
of each of four antibioties, 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 into Petri plates,
and 0.05 ml. of 24-hr. nutrient broth cultures of the
microbial species were spread on the solidified agar
surfaces. TFor the yeast species, glucose yeast infusion
agar and broth, mstead of nutrient agar and broth,
were employed.

The lowest coucentrations of Mannich bases or of
antibiotics that prevented the development of wvisible
growth are listed in Table I. The range of wvalues
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 niost active of the Mannich
bases (VII) demonstrated that the substance is not
germicidal at low concentrations nor is its antimicrobial
potency inactivated by lecithin. Inasmuch as the
compound suppresses the growth of gran-positive and
gram-uiegative bacteria, and yeast cells at similar con-
centrations, the mechanisimi of action is probably not
associated with suppression of cell wall synthesis.
Further speculation concerning the mode of action
must await additional observations of microorganisins
exposed to the compound.

Experimental

3-Acetylbenzo[b]thiophene (I)—Tau a rapidly stirred inixture
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 sodiumm carbonate solution
and dried with MgS0,. After removal of the salvent and frac-
tionatian, 105 g. (709} of a clear calorless liquid boiling at 129~
131° (1 mm.) was ubtained. Upon cooling and seeding, a white
crystalline mass formed which was recrystallized three times from
ethanal to yield a product melting at 64-65°, which showed only
ane peak in the gas chramatograph.  The reported melting point
is 64-65°,18 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. Iarrar and R, Levine, J, Am. Chem. So ., T2, 4433 (1950).
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Anal. 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 was
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 was 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.

4-(Alkoxystyryl)quinolines!
C. T. Banxer, H. Kixper, axp T. Rigpox
Carson-Newman College, Jefferson City, Tennessee

Received August 26, 1964

The activity of 4-(4-aminostyryl)quinolines agaiist
Walker 256 tumors in rats and against 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 niixture was dissolved in hot methanol and neu-
tralized by adding an excess of concentrated ainmoniun
hydroxide, and the oil which separated upon addition
of water was recrystallized from isohexane, isooctane,
or ethanol uutil acceptably pure. Samples were sub-
mitted for antitumor tests i vivo and n vitro. Noue
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 y/ml., which placed them in the
saine range with 4-(4-dimethylaminostyryl)quinoline.

It has been suggested that there might be a correla-
tion between the ultraviolet absorption maxima of such
conpoulids and their cytotoxicity. Absorption spectra
were exaimined with a Beckian 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 ¢ 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 Researcli Grants
CA-03717-03-7 from the National Cancer Institute,

(2) C. T. Bahner, L. M. Rives, and C. Breder, J. Med. Chem., 7, 818
(1964): C. T. Bahner, D. Brotherton, W, H. Chapman, Jr., W. Longuuire,
H. B. Orr, L. M. Rives, E. B. Senter, and W. Yee, ibid.. submitted for pub-
lication,



