2,3-Bis (acetoxymethyl)-6, 7-dimethylquinoxaline (XV). A solution of (XIV} (1 g, 4.5 mmole) [4] in acetic
anhydride (5 ml) and acetic acid (7.5 ml) was refluxed with stirring for 15 min and then evaporated to dryness
under vacuum. The residue was crystallized from ether to give (XV) (0.59 g, 43.5%), mp 90°C. Found, %:
N 9.3. CygHyN,04. Calculated, %: N 9.29.
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a¢~CYCLOHEXYL-38-AMINO~4~-SUBSTITUTED PROPIOPHENONES

G. A, Gevorgyan, N. A, Apoyan, UDC 615,211+615,276]:547.572.1
L.. P. Podol'skaya, L. K, Durgaryan,
and O. L. Mndzhoyan

Among 3- and o~amino ketones many compounds have analgestic, anesthetic, and antiinflammatory
properties. Replacement of the a-hydrogen of amino ketones by various substituents can modify the biological
activity [1}.

We have already described {2, 3] the synthesis and a study of the antiinflammatory activity of g-amino
ketones with an a-phenyl substituent. Our intention in the work described here was to synthesize and examine
the antiinflammatory and anesthetic properties of a-cyclohexyl-s-amino-4~substituted propiophenones ().

RCyH,COCH (CgHy,) CH,NR’
I

R — H, HO, CH,0,..., C,H,0, F, is0-C;H,0; R’ = NCyH,q, NCeH,,

We synthesized (I) by Mannich condensation of 4-substituted phenyl cyclohexylmethyl ketones with para-
formaldehyde and amines in ethanol or dioxane.

Examination of the aminomethylation reaction revealed that the yield of the final produect increases with
reduction in solution pH. Thus, when equimolar quantities of phenyl cyclohexylmethyl ketone, paraformaldehyde
and hexamethylenimine were heated for 15 h at pH 1.0 in dioxane, the yield was 83%, whereas it was only 25-
309, at pH 7.0-8.0.

We prepared the 4-substituted phenyl cyclohexylmethyl ketones (III), which were needed for the synthesis
of amino ketones (I), in high yield by Friedel ~Crafts reaction of cyclohexylacetyl chloride (II) with benzene
or substituted benzenes in the presence of aluminum chloride in ligroin (80-100°C) or carbon disulfide. Their
properties are summarized in Table 1.
AlCH,
CgH;CH,COCI + CeHR figroin > CgHy, CH,COGCH,R
11 111
R = H, HO, CHO,..., C;Hs0, iso-C,H,0, F

We prepared the starting cyclohexylacetyl chloride (II) by the route
socl
CsH1yOH ~ CgHyyBr 4 CHy( COOC,Hy)y—>CeHy, CH (COOC,Hg)e=> CoHyy CH (COOH); —= CgHy;CH,COOH— I

We verified the purity and homogeneity of compounds (I), (D), and {II) by gas-liquid (GLC) and thin-layer
chromatography (TLC), IR spectroscopy, and elemental analysis. All the ketones were characterized as the
oximes (Table 2). The IR spectra of the ketones have the carbonyl bands in the 1680 cm™ region.

A. I. Mndzhoyan Institute of Fine Organic Chemistry, Academy of Sciences of the Armenian SSR, Erevan.
Translated from Khimiko~Farmatsevticheskii Zhurnal, Vol. 13, No. 7, pp. 68-71, July, 1979. Original article
submitted October 24, 1978.
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TABLE 3. Antiinflammatory and Antipyretic Activity of a-Cyclo-
hexyl-pg-hexamethylenimino~4-substituted Propiophenone Hydro-
chlorides (HCI)

Min, antj- | Reduction in tem- Carrageenan edema (%) after ad-
R tggaggsféa' gg%{ﬁ;ftr(ag%g fé?r ministration of HCl
¥ H i
mg /kg zgygn/ﬁgdose of somg/kg | 25 mg/kg | 10mg/kg
H 150 1,56=0,2 66,7 67 99,8
(>0,02) (>>0,01) (0,02)*
CH,0 170 No reduction 66,7 75
<<0,01 0,1
C,H.0 150 v ( 75 ) ( 91)
: {0,1)
OH 200 noon 77,8 94,4
(>0,05)
F 200 " v 55,6 75 109
(<0.,02) (0,02)

Brackets enclose the value of P.

Introduction of an alkoxy group or fluorine atom intothe para position of the benzene ring of ketones
(ITI) and amino ketones (I) is accompanied by a bathochromic shift of the UV absorption maximum (R = H,
Amax =243 nm; R = F, Appgx = 255 om; R = alkoxy, Amax = 272 nm).

For work on the biological activity we converted (I) to the hydrochlorides (HCI), whose properties are
summarized in Table 2.

EXPERIMENTAL PHARMACOLOGY

We assayed the antiinflammatory activity of the HCI from their effecton carrageenan~induced rat paw
edema and evaluated the antipyretic properties against yeast fever in rats by the methods described earlier {3].

Compounds were administrated intraperitoneally in doses of 10, 25, and 50 mg/kg. Four to seven
animals received the compound at each dose level. A comparative examination of the HCI revealed that the
entire group of compounds is capable of 45-25% suppression of carrageenan edema in a dose of 50 mg/kg.

The HCI (R = H) and its fluoro derivative are active in lower doses (25 mg/kg). However, their anti-
inflammatory activity is reduced on peroral administration; they produce 25% reduction of carrageenan edema
in higher doses (100 mg/kg) (Table 3). These compounds are far inferior to indomethacin, which is capable
of 70% suppression of carrageenan edema in a dose of 3 mg/kg.

On intraperitoneal administration in a dose of 25 mg/kg, this HCI suppresses yeast fever. The other
compounds have no antipyretic properties in doses of 10, 25, and 50 mg/kg.

All the compounds have a slight anesthetic effect (conduction anesthesia test), We determined the
average effective concentration (EC;y) in isolated frog nerves by indirect recording of the action potential.
The most active compound is HCI (R = CH30) with EC;, 46.9 mg/kg. However, its activity is inferior to that
novocain (ECg, 5.0 mg/kg). We examined the surface anesthesia on rabbit cornea. All preparations were
inactive,

We have previously established [2] that «-phenyl-g-hexamethylenimino-4-alkoxypropiophenone hydro-
chlorides have no antiinflammatory properties. However, antiinflammatory activity appears when halogen
(F, C1) is introduced into position 4 of the propiophenone benzene ring. As our present work reveals, this
activity persists when the o-phenyl substituent is replaced by cyclohexyl. In addition (I) (R = H) has anti-
pyretic properties.

Thus our experimental results demonstrate that in the propiophenones the replacement of the a~phenyl

substituent by cyclohexyl does not affect their antiinflammatory activity while individual compounds acquire
antipyretic properties.

EXPERIMENTAL CHEMISTRY

The GLC analyses were carried out on a Khrom~4 chromatograph (Czechoslovakia) fitted with a flame-
ionization detector. The stationary phase was 6% polyethylene glycol on Chromaton (0.2-0.25 mm) treated with
1% sodium hydroxide solution; column oven temperature 160~180°C, column length 1.2 m, diameter 3 mm,
carrier gas nitrogen (flow rate 30-40 ml/min), sensitivity 1:50.
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The IR spectra were recorded on a UR-20 spectrophotometer in Vaseline oil; UV spectra were recorded
on a Specord spectrophotometer. Thin-layer chromatography was carried out on silica gel —gypsum (with
binder), elution by butanol —ethanol —acetic acid—water (8 :2:1 :3), and visualization with iodine vapor.

a~Cyclohexyl- g -amino-4-substituted Propiophenone Hydrochlorides (I). An equimolar mixture of 4-
(ITT), paraformaldehyde, and the amine in ethanol or dioxane at pH 1.0 was refluxed on a water bath for 10-15
h. The solvent was stripped off and the mixture was dissolved in a small quantity of water and extracted with
ether; 50% sodium hydroxide solution was added to the aqueous layer until alkaline. The amino ketone was
extracted with ether. The ethereal extracts were dried over anhydrous sodium sulfate. After removal of
ether and unreacted amine, the residue was converted to the hydrochloride.

The starting compounds (II) and (III) were prepared by the procedures described in [4] and [5], respec-
tively.
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