SYNTHESIS AND ANTIMICRCBIAL ACTION OF AMINOKETONES
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The wide distribution of resistance to many antibiotics and chemical preparations among
the pathogens of infectious diseases renders very urgent the search for chemotherapeutic
agents, particularly in the series of aminoketones and their salts. With the object of the
further (cf. [1-4]) determination of the dependence of the structure—biological activity
of aminoketones, we synthesized a series of hydrogen halides of aminoketones (I)-(VII) (Table
1) and carried out the study of their antibacterial action in relation to five reference
strains of Gram-positive and Gram-negative microorganisms (Table 2).

EXPERIMENTAL (CHEMICAL)

~ The melting temperature was determined on a "Boetius" stage (GDR) (Table 1). The PMR
spectra were taken on a Tesla-13S 487 instrument.

General Method for the Isolation of the Hvdrochlorides of Substituted a-Imidazolylaceto-
phenones (I)-(V). The mixture of 0.02 mole of the corresponding substituted a-bromoaceto-
phenone and 0.04 mole of imidazole in 50 ml of acetone was kept for approximately 12 h. The
solvent was then distilled off, and 50 ml of water were added to the residue. The undissolved
residue, representing oa-imidazolylacetophenone, was separated, dried, and again dissolved
in acetone prior to the addition of an equivalent of HCl. The precipitated residue of (I)-
(V) was separated, dissolved in alcohol, and precipitated with ether.

1-Methyl-3-phenacylimidazolyl Bromide (VI). The mixture of 0.02 mole of a-bromoaceto-
phenone and 0.02 mole of N-methylimidazole in 100 ml of benzene was held for approximately
12 h. The precipitated residue was separated, washed with acetone, and dried.

B-Imidazolylpropiophenone Hydrochloride (VII). The mixture of 0.02 mole of a-bromopro-
piophenone and 0.04 mole of imidazole in 50 ml of acetone was kept for approximately 20 h.
The further separation of the product was accomplished as described for the compounds (I)-(V).

EXPERIMENTAL (BIOLOGIGAL)

The antimicrobial action of the compounds obtained was studied by the method of serial
dilutions according to the generally accepted method presented in the instructions of the
Ministry of Public Health of the USSR: '"On the unification of methods for the determination
of the sensitivity of microorganisms to chemotherapeutic preparations."

The majority of the preparations tested [besides (IV) and (V)] was soluble in water.
The substances insoluble in water were dissolved in the nutrient medium with the addition
of DMSO.

It can be seen from the data presented in Table 2 that some compounds show a marked
bacteriostatic action toward both the Gram-positive and the Gram-negative microorganisms.
The most active compounds proved to be (II) and (III), which acted bacteriostatically on
four bacterial cultures, and also possessed the bactericidal characteristic at higher con-
centrations. Compound (IV) acted on two cultures, and compounds (V) and (VII) acted on one.
Consequently, the introduction of the methyl group of (II) and the chlorine atom of (III)
at the position 4 of the benzene ring of a-imidazolylacetophenone hydrochloride (I) increases
the activity of the compound significantly. The further increase in the number of the methyl
groups in the benzene ring of compound (II) — the substance (IV) — leads to a decrease in
the activity. Other variations in the structure of the aminoketone did not give significant
changes in the activity of the aminoketones obtained. Thus, the introduction of the methyl
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group into the imidazole fragment in (VI) and the nitro group into the benzene ring of (V),
and the increase in the separation of the carbonyl group and the imidazole fragment by the
CH, unit in (VII) do not lead to a noticeable increase of activity.

Therefore, it can be concluded on the basis of the data presented that the bacterio-
static properties of the aminoketones investigated are basically determined by the structure
of the aryl fragment of the aminoketone molecule. The utilization of the inve.tigated amino-
ketones as analogs in the further search for new antibacterial preparations is of interest.

LITERATURE CITED

1. S. A. Gabrielyan, G. A. Gevorgyan, N. A. Anoyan, et al., Khim.-farm. Zh., 17, No. 10,
1201-1203 (1983).

2. G. A. Gevorgyan, A. G. Agababyan, N. A. Anoyan, et al., Khim.-farm. Zh., 11, No. 4,
20-22 (1977).

3. G. A. Gevorgyan, A. G. Agababyan, A. S. Azlivyan, et al., Khim.-farm. Zh., 13, No. 10,
32-36 (1979).

4, A. N. Kudrin and V. G. Vorob'ev, Aminoketones (Experimental and Clinical Study) {in
Russian], Moscow (1970).

5. A. F. Popov, Zh. P. Piskunova, V. N. Matvienko, et al., Reakts. Sposobn. Org. Soedin.,
22, No. 1, 119-124 (1985).

SYNTHESIS AND ANTIALLERGIC ACTIVITY OF 7-SUBSTITUTED
THEOPHYLLINE DERIVATIVES

R. G. Glushkov, I. M. Ovcharova, V. B. Nikitin, UDC 615.31:547.288.4.012.1
G. N. Engalycheva, M. E. Kaminka, and M. D. Mashkovskii

The search for preparations for the treatment of allergic reactions is developing in
the direction of creating materials selectively influencing the different stages of the al-
lergic reaction, such as immunomodulators, preparations of the type of Intal (cromolyn),
inhibiting the release of mediators of allergin from the fat cells and basophilic leucocytes,
as well as antagonists of H;-histaminic receptors and others.

Effective application in medical practice of preparations of Ketotifen [synonym for
zaditen; 4,9-dihydro-4-(1l-piperidinylidine)-10H-benzo(4,5)cycloheptal(l,2-6-thiophen-1-on--
oxyfumarate)] and preparations of Oksatomid {1-[3,4-(diphenylmethyl)-i-piperazinylpropyl]-
1,3~dihydro-2H-benzimidazol-2-one}, the pharmaceutical spectra of which combine the proper-
ties of Intal and blockers of the H,-histaminic receptor, increased the interest to create
preparations with a polyfunctional mechanism of action.

Theophylline, which is widely used in therapy for allergic bronchial asthma, possesses
a polyfunctional mechanism: it shows spasmolytic, bronchial dilating action, and, in addi-
tion, inhibits the release of mediators of allergy. We have shown earlier that several 7,8-
substituted theophyllines [1] exceed theophylline in their inhibitory influence on the release
of mediators but not in their broncholytic (antihistaminic) activity. In continuing these
studies we synthesized 12 original 7-substituted theophyllines (I and II) and studied their
characteristic pharmacological properties as well as their bronchiodilating (antihistaminic)
activity, antianaphylactic action, and toxicity upon single injection.

Compound I was synthesized from 7-cyanoalkyltheophylline II through the intermediate
iminoester (III), which was obtained by the action of gaseous HC1 on a suspension of 7-cyano-
alkyltheophylline II in a mixture of dichloroethane and alcohol. It should be noted that,
for successful formation of IIIa and IIIb the temperature of the reaction mass was 22-25°C;
it was 40-45°C for IITIc. The iminoesters III were used after drying without purification.

S. Ordzhonikidze All-Union Scientific Research Institute of Pharmaceutical Chemistry,
Moscow. Translated from Khimiko-farmatsevticheskii Zhurnal, Vol. 23, No. 10, pp. 1235-1237,
October, 1989. Original article submitted December 8, 1988.

0091-150X/89/2310-0849512.50 © 1990 Plenum Publishing Corporation 849



