SYNTHESIS AND PHARMACOLOGICAL INVESTIGATION

OF 4-(y-AMINO-B-HYDROXYPROPYL) ETHERS

OF THE TETRAHYDROPYRAN AND TETRAHYDROTHIOPYRAN
SERIES
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A large number of y-amino-B-hydroxypropyl ethers of various structure which exert a 8-
adrenolytic action are known in the literature [1-3]. 1In the present work we have synther
sized analogs of these aminohydroxy ethers which contain oxygen or sulfur in a six-membered
ring, and have studied their B-adrenolytic properties,

The 2,2-dimethyl-4~alkyl(or aryl)-4-(B,y-epoxypropyl) ethers of tetrahydropyranol and
tetrahydrothiopyranol were prepared by the reaction of 2,2-dimethyl-4-alkyl(or aryl)-4-~tetra~
hydropyranols or their sulfur-containing analogs with epichlorohydrin in an aqueous caustic
alkali solution. These compounds form 2,2-dimethyl-4-alkyl(or aryl)-4-(y-amino-B~hydroxy-
propyl) ethers of tetrahydropyranols or tetrahydrothiopyranols on reaction with secondary or
primary amines, in accorance with the scheme:
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The individuality of the aminoalcohols synthesized, VII-XV, was checked with the aid of
thin-layer chromatography (TLC), which was performed on an unbonded layer of aluminum oxide
of grade Il activity, in the system ethyl acetate—acetone (2:7). Development was with iodine
vapor. The structures of both the intermediate (I-V) and the final (VII-XV) products was
confirmed by elemental analyses and IR spectroscopy. In the IR spectrum of the aminoalcohols
(VII-XV) characteristic absorption bands were detected for the ether group (1050 cm™'), the
hydroxyl group (3400 cm~*), and a C~0 vibration (1100 cm™') which is inherent in secondary alcohols.

EXPERIMENTAL

Pharmacological

The B-adrenoblocking and hypotensive action of the preparations was studied in experi-
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ments on Nembutal-narcotized (50 mg/kg) rats by the procedure previously described [4].

The effect of the preparations on the B, adrenoreceptors of the heart and the B2 adreno-
receptors of the blood vessels was judged from their blocking effect on the positive chrono-
tropic and depressor effect of isadrin (0.5 pg/kg). The preparations tested were administered
intravenously in a dose of 5 mg/kg (in this dose the well-known B, adrenoblockers propranolol
and pronethalol manifested a definite B-adrenoblocking action under similar experimental con-
ditions).

Experiments showed that the tetrahydropyran derivatives do not exert a marked effect
on the frequency of the heartrate or arterial pressure in rats, nor on the positive chrono-
tropic and depressor effects of isadrin. In distinction from them, the 2,2-dimethyl-4-(y-
isopropylamino-B-hydroxypropyl) ether of tetrahydrothiopyranol (XV) displays considerable
B-adrenoblocking activity. In its strength of blocking action on the B adrenoreceptors of
the heart and blood vessels, this preparation does not differ greatly from practolol (Tables
1 and 2), but is inferior to propranolol, especially in ability to eliminate the depressor
effect of isadrin. Although this preparation, like propanolol, causes considerable reduc-
tion in arterial pressure, this action is accompanied by a speed-up in heart rate, which in-
dicates the inadvisability of further detailed investigation of preparation XV as a promising
f-adrenoblocking substance. It is interesting that the analog of preparation XV which con-
tains oxygen in the heterocyclic system instead of sulfur (preparation VII) is devoid of
B-adrenoblocking properties. Therefore it may be assumed that searches for g adreno-
blockers should advisably the continued among the tetrahydrothiopyran derivatives.

Chemical

The compounds 2,2-dimethyl-4-ethyl-4-tetrahydropyranol [5], 2,2-dimethyl-4-vinylethynyl-
4-tetrahydropyranol, 2,2-dimethyl-4-phenyl-4-tetrahydropyranol [6], and 2,2-dimethyl-4~tetra-
hydropyranone were synthesized by well-known methods.

2,2-Dimethyl-4-tetrahydropyranol. A mixture of 56.32 g (0.44 mole) of 2,2-dimethyl-4-
tetrahydropyranone and 150 ml of methanol was cooled to 0°C; then, over a 1-h period, 8.4 g
(0.22 mole) of sodium borohydride was added in portions, not allowing the temperature to rise.
Water (150 ml) was added with stirring, plus a few drops of a concentrated sodium hydroxide
solution, and the mixture was boiled for 2 h. The mixture was acidified with concentrated
sulfuric acid, and the methanol was removed at reduced pressure. The residue was neutralized
with a 40% sodium hydroxide solution to a weakly alkaline reaction, it was extracted with
ether, and the extract was dried with magnesium sulfate. There was obtained 36.31 g (63.5%)
of 2,2-dimethyl-4-tetrahydropyranol, bp 94-98°C (11 mm), nj® 1.4570, d%° 0.9812. MRp 36.13;
calculated, 35.49. Found, %: C 65.10; H 10.80. C,H;402. Calculated, %: C 64.58; H 10.84.

2,2-Dimethyl-4-tetrahydrothiopyranol was prepared by the method described above in
46.4% yleld; bp 92-93°C (5 mm), npj° 1.4770, di° 0.9976. MRp 41.85; calculated, 41.85. Found,
%4: C 58.03; H 10.48; S 21.10. CyH;402. Calculated, %: C 57.56; H 9.65; S 21.93.

2,2-Dimethyl-4-o-tolyl-4~tetrahydropyranol. A Grignard reagent was prepared from 21.4
g (0.88 mole) of metallic magnesium and 150.5 g (0.88 mole) of o-bromotoluene in 100 ml of
absolute ether. To this, with cooling in ice water, was added 56.39 g (0.44 mole) of 2,2-
dimethyl-4-tetrahydropyranone. Further treatment was carried out in accordance with the
prescription. There was obtained 44.5 g (46%) of 2,2-dimethyl-4~-o~tolyl-4-tetrahydropyranol,
bp 142-145°C (2 mm), nj°® 1.5350, di° 1.0557. MRp 64.78; calculated, 64.22. Found, %: C
76.66; H 9,80, C,;,H2002. Calculated, %: C 76.32; H 9.15.

Reaction of 4-Tetrahydropyranols with Epichlorohydrin. To a mixture of 0.38 mole of
the appropriate 4~tetrahydropyranol or its sulfur-containing analogs and 0.48 mole of sodium
hydroxide in 220 ml of water was added 0.38 mole of epichlorohydrin, dropwise, thereupon the
temperature of the mixture was maintained at a level of 20-22°C. The mixture was stirred for
20 h at 20°C. The product was extracted with ether, and the extract was dried with magnesium
sulfate. The yields and constants of the epoxides obtained, I-VI, are given in Table 3.

Reaction of Epoxides I~VI with Amines. A mixture of 0.1 mole of the epoxide and the ap-
propriate amine was boiled for 5-8 h.. After cooling, the mixture was acidified with hydro-
chloric acid and the neutral products were extracted with ether. The ether solutionof
amine salts was neutralized with potassium carbonate. The oily layer formed was extracted
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into ether, and the extract was dried with magnesium sulfate. Yields and constants of the
amines obtained are given in Table 4.
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ISOLATION AND PHYSIOLOGICAL ACTIVITY OF TRITERPENE
COMPOUNDS FOUND IN RESIDUES OF INDUSTRIAL THYME EXTRACTION

Yu. K. Vasilenko, E. T. Oganesyan, L. I. Lisevitskaya, ’ UDC 615.011:547.597:616.
R. A. Aleksanyan, A. L. Shinkarenko, A. V. Simonyan, 13-004.6:59.084
T. N. Golovina, N. G. Milenina, L. M. Frolova,

T. 0. Asatryan, and L. F. Tokarenke

In traditional folk medicine the plants of the thyme family have long been used for
treating various illnesses (neuritis, radiculitis, disorders of the upper respiratory sys-
tem, atherosclerosis, etc.) [1, 2]. Under the general commercial name Thymus serpyllum these
plants are widely used for the preparation of a liquid extract which is then used in various
other preparations (pertussin and others) [3, 4].

In most cases these plants are rich in biologically active compounds (essential oils,
carbolic acids, flavins, triterpenes). We found that in these plants the major carbolic acid
compound is usually caffeic acid; flavins are represented mainly by flavone glycosides; and
triterpenes, apart from the neutral compounds, are present mainly as ursolic acid.

At present, the use of these plants in medical practice is limited to using the corre-
sponding essential o0ils and liquid extracts. In this manner, many of the biologically active
compounds present are utilized.

As a part of our studies aimed at developing fuller exploitation of natural resources,
we obtained the industrial waste products from the extraction of thyme. It was found that
this industrial waste (the pulp after extraction) contained 4.5% of triterpene compounds,
mainly as urseclic and oleanolic acids.

The industrial treatment of thyme does not result in utilization of these triterpenes
and these compounds, for the most part, remain in the pulp. It has been known, however, that
triterpenes are biologically active; they often increase enzymatic activity (for example that
of estrone and testosterone propionate [5]), they also decrease the brittleness of blood
vessels, and prevent swelling [6], and also show some cardiac-stimulating activity [7], etc.

These facts led us to try to obtain the total mixture of triterpenes from the industrial
thyme extraction waste. We used a selective extraction of triterpenes followed by their puri-
fication. The product obtained was an amorphous light-yellow powder, insoluble in water, and
readily soluble in chloroform, ether, alcohol, and vegetable oils.

The composition of the product was studied by reacting it with concentrated sulfuric acid
followed by determining the optical density of the reaction mixture at 310 nm. The results
showed that the product contained 59.2% of triterpene acids, 32,37 of neutral triterpenes, not
more than 3.5% of residual moisture, and 5% of chlorophyll.
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