
semiautomatic instrument supplied by IITC Inc (USA). The compounds, dissolved in distilled 
water, were administered internally to the animals in doses of 50 and 100 mg/kg. The animals 
in the control groups received the same volume of distilled water. 

The standard used was Captopryl .in a dose of i0 mg/kg (internally). 

The acute toxicities~ of the compounds were determined in female mice weighing 16-17 g 
by the intragastric route. The LDbo values were calculated as described in [i0]. The animals 
were observed for a period of 48 h. 

The results shown in Table 3 show that (IX), (Xb), and (Xc) are all of low toxicity, and 
reduce the AP in rats with birenal renovascular hypertension. The radical in the 6-Position 
of the piperidine ring has a considerable influence on antihypertensive activity. For example, 
the clearest reduction in AP was obtained with (Xc), which has the dichlorophenyl residue. 
The presence of a cyclohexyl residue reduces the degree of activity (compound IX). 

The test compounds were inferior to Captopryl in activity, but they were also somewhat 
less toxic than the latter. The duration of the reduction in AP brought about by (Xc) was 
around 60 min when given in a dose of 50 mg/kg, and 150 min in a dose of i00 mg/kg. 
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SYNTHESIS AND PHARMACOLOGICAL ACTIVITY OF 5-SUBSTITUTED 

COUMARANS 

V. K. Daukshas, P. G. Gaidyalis, 
0. Yu. Pyatrauskas, G. A. Gasperaviehene, 
Yu. Yu. Ramanauskas, I. Yu. Yautakene, 
V. V. Lapinskas, and N. A. Lauzhikene 

UDC 615.216.2+615.276: 
[547.56+547.728]. 
012.1 

Certain 6-(m-phenylacyl)chromans have anti-inflammatory activity [2] and 6-(amino-m-phenyl- 
alkyl)chromans -- a local anesthetic one [3]. Therefore, as our aim was to search for new 
drugs, we synthesized and studied coumarin analogs of the above compounds. 

5-(m-Phenylacyl)coumarans (la-d) were synthesized by acylating coumaran with acid chlo- 
rides in the presence of anhydrous AICI3, while 5-(~-amino-~-phenylalkyl)coumarans (Ilia-d) 
were obtained by reducing oximes (lla-d), synthesized by the reaction of ketones la-d with 
H2NOH'HC1 in a pyridine solution, by sodium in a butanol solution 

I a - d ;  I I a - d ;  I I I a - d  

a - d  .X = CO; I I a -d :  X ---- - - C H = N O H  i i i a - 4  x = CHNH2: a :n = 0 , b :  n = 1, c : n ---- 2, 
d : n  = 3. 

V. Kapsukas Vilnyus University. Translated from Khimikofarmatsevticheskii Zhurnal, Vol. 
22, No. 3, pp. 303-307, March, 1988. Original article submitted October 23, 1986. 
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The structure of the compounds synthesized was confirmed by the data of PM_R spectra. 
Ketones la [ii] and IB [6] have already been described. The frequency of the stretching vibra- 
tions of the hydroxyl group in the IR spectra of oximes lla-d increases with increase in the 
number of methylene groups (n) in their side chain. The UV spectrum of oxime lla shows a batho- 
chromic shift of ~he long-wave absorption band and thus differs from the spectra of the remain- 
ing oximes (lib-d), in which the aromatic rings in their molecules are not conjugated through 
the C='N bond. The UV spectra of hydrochlorides of amines llla-d differ inappreciably (Table i). 

Coumaran was synthesized in a 36% yield by heating l-(2-hydroxyethyl)-2-methoxybenzene 
with a mixture of hydrobromic and acetic acids by the method in [8]. Thus, 2-(2-bromoethyl)- 
phenol was obtained in 46% yield as a by-product. When this compound was heated with ROH in 
ethanol solution, coumaran was also obtained in an overall yield of 76%. 

EXPERIMENTAL CHEMICAL 

The UV spectra were run on a Specord UV-VIS spectrophotometer (GDR) in ethanol, IR spec- 
tra on a UR-20 spectrophotometer (GDR)~ in mineral oil, and the PMR spectra on a Tesla BS 
487C spectrometer (CSSR) with a working frequency of 80 MHz in CCI~ (compounds Ic, d, Ilia-d) 
or CDCI3 (oximes lla-d). The internal standard was TMS. 

The characteristics and yields of the compounds studied are given in Tables i and 2. 

5-(~-phenylacyl)coumarans (la-d). A 6.4 g portion (49 mmoles) of anhydrous AICI3 is 
added in the course of 30 min at --10~ to a mixture of 25 ml of anhydrous CH2CI=, 4.8 g (40 
mmoles) of coumaran and 44 mmoles of the corresponding acid chloride. The mixture is stirred 
for i h at 15~ poured onto ice, acidified with HCI, and extracted by CH2C12. The extract is 
washed with water, dried and concentrated. The yield of ketones ia, b are 90 and 85%, respec- 
tively. 

Oximes IIa-d. A mixture of 0.04 mole of ketones Ia-d, 11.6 g (0.16 mole) of H2NOH'HCI 
and 120 ml of pyridine is heated for 4 h at 100~ then cooled to 20~ poured into water, and 
extracted by ether, and the extract is dried and concentrated. 

.Hydrochlorides of 5,(u-amSno-~-phen~lalkyl)coumarans (IIIa-d). Metallic sodium (4.6 g, 
0.2 mole) is added in portions to a solution of 25 mmoles of oximes IIa-d in 70 ml of butanol 
at the boiling point of the Solution. After the sodium has dissolved, the mixture is cooled 
to 20~ acidified by HCI, concentrated in vacuo, and the residue is made alkaline by an 
aqueous solution of NaOH, and the mixture is extracted by ether. Anhydrous gaseous HCI is 
passed into the dry extract to precipitate the amine hydrochlorides llla-d. 

Coumaran. A solution of 6.6 g (0.i mole) of KOH in 80 ml ethanol is added at 100~ with 
stirring, to 20.1 g (0.i mole) of 2-(2-bromoethyl)phenol. The mixture is boiled with stirring 
for 3 h, cooled, poured into water, and extracted by ether. The extract is washed with water, 
dried and distilled to yield 10.3 g (86%) of coumaran, bp 74-75~ (15 mm Hg). 

EXPERIMENTAL PHARMACOLOGICAL 

Ketones la-d were introduced orally in the form of a suspension in a 1% solution of car- 
boxymethylcellulose to which Tween-80 has been added, and the hydrochlorides of amines llla-c 
were introduced subcutaneously in the form of a 1% aqueous solution. The hydrochloride of llld 
was not tested because it was not sufficiently soluble in water. For the investigation we 
used both sexes of nonpedigree white mice, each weighing 18-25 g, and white rats weighing 
150-230 g. The acute toxicity for mice was determined by the method of Leachfie!d and Wilcoxon, 
modified by Roth [i]. 

The anti-inflammatory activity of ketones la-d was studied by using experimental models 
of edemas of a rat paw, induced by carraghenin [13] and bentonite [12]. Table 3 gives the 
mean arithmetic indexes of percent decrease in edema, measured i, 2, 3 and 5 h after the in- 
troduction of the compounds studied. In the anti-inflammatory activity, ketones ia-c surpass 
their chroman analogs [2]. In their convenient combination of low toxicity and high anti- 
inflammatory activity, ketones la, b are superior to acetylsalicylic acid, ibuprofen, and are 
not inferior to voltaren and indomethacin. The anti-inflammatory activity of ketones la-d 
decreases with increase in the number of methylene groups in their side chain. 

The infiltration anesthesia of hydrochlorides of amines llla-c was studied on guinea 
pigs by the method in [5], topical anesthesia was studied on the cornea of an eye of a rabbit 
by the method in [4], and nerve-block anesthesia by recording motor paralysis [9]. The local 
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TABLE 3.  Acute Toxicity and Anti-inflammatory Activity of 
Ketones la-d 

Compound 

la 

Ib 

Ic 
Id 
Acetylsalicyclic acid 

Ibuprofen 

Voltaren 

Indomethacine 

LDs0, mg/kg 

1040 
(835--1230) 

3420 
(2854--3672) 

1020 
(742-~1387) 

(7142~:I 7) 

(242--276) 
35 

(25---42) 

Dose, 
mg/kg 

50 

50 

5O 
5O 

lO0 

80 

25 

5 

Percent of depression of 
inflammation 

corraghenin bentonite 
induced induced 

48,7 36,2 

17,3 23,4 

8,6 t2.2 
6,4 12,4 

16,1 27,3 

�9 39,6 24,7 

41,5 36,1 

26,7 37,1 

Note. Here and in Table 4, the fluctuation limits are indi- 
cated in brackets; the data are statistically reliable (P< 
0.05). 

TABLE 4. Acute Toxicity, Local Anesthetic Activity and Local 
Irritating Action of Hydrochlorides of Amines llla-c 

Compound 

III a 

III  b 

I I l c  

Novocaine 

Trimeeaine 

Lidoeaine 

Pyromecaine 

Dicain 

LDso, mg/ 
kg 

235 
(197--280) 

20O 
(143--260) 

120 
(I02--142) 

570 
(5393-~0602) 
(372--410) 

270 
(204--356) 

3O0 
087--313) 

44 
1'35--55) 

Nerve-block 
anesthesia 

- - : o o  ~.~ 

~ .~=. 

3,5 14,9 

2,7 19,6 

I.,0 23,2 

7,1 9,3 

5.0 10,8 

7.4 16,4 

2.0 "14,4 

0,3 13,4 

Local irritating action 

2,0 1,0 0,! 

1,7 1,2 0,2 

1,5 1,6 0.2 

0,0 6,6 1,8 

1,2 3,6 0,t 

0,3 6,9 0,7 

1,9 1,2 0,6 

2,6 0,6 0,1 

irritating action was studied on white rats by the method in [7], modified in [i0]. It was 
found that the coumaran derivatives llla-c (Table 4) differ in acute toxicity and local irri- 
tating action from the chroman derivatives with the corresponding structure, but are somewhat 
inferior in the strength and duration of the local anesthetizing action [3]. The compounds 
are slightly active under the conditions of topical anesthesia. Their activity under 
the conditions of the infiltration and nerve-block anesthesia and the acute toxicity increase, 
and the local irritating action decreases when the number of methylene groups in the side 
chain is increased. The parameters of the hydrochloride of compound lllb are close to those 
of local anesthetics used in medicine (see Table 4). 

The investitagions carried out show prospects for the search for new drugs among com- 
pounds of the type under consideration. 
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SYNTHESIS AND ANTI-INFiAMMATORY ACTIVITY OF 21-THIO 

DERIVATIVES OF CORTICOSTEROIDS 

V. N. Pshenitskii, A. L. Mikhalchuk, 
V. A. Khripach, B. V. Kuz'mitskii, 
N. A. Mzulo, and G. A. Shafranskaya 

UDC 615.276:[615.357:577.175.33].012.1 

Among the derivatives of corticosteroids in which the primary alcoholic group at the 21- 
position is substituted by sulfur, the 21-thioaliphatic derivatives are known best [5-8, I0, 
14]. Of these, tixocortol pivalate, which has a local anti-inflammatory activity equal to 
that of cortisol acetate, when there is no glucocorticoid or mineralocorticoid activity [ii], 
is of considerable interest. The 21-sulfide derivatives of corticosteroids [9, 12, 13] have 
been much less studied. 

In our search for new biologically active compounds, we synthesized 21-thio-derivatives 
of corticosteroids (I-X) that were not yet known, and studied their anti-inflammatory activity. 

21-Thioalkanoic acids of corticosteroids I-V are obtained by the reaction of corticos- 
teroid 21-tosylates with the disodium salts of mercaptoalkanoic acids, and acid VI from cor- 
tisol 21-tosylate and 8-mercaptopropionic acid • the presence of triethylamine. The sodium 
salt IIIa is obtained from acid III and sodium methylate; the methyl ester VIII is obtained 
from cortisol 21-tosylate and the sodium salt of mercaptoacetic acid methyl ester, followed 
by oxidation to sulfoxide. Amide IX is obtained from acid III and diethylamine in the pres- 
ence of dicyclohexylcarbodiimide. Alcohol X w~s synthesized by the reaction of cortex, lone 
21-tosylate with the sodium salt of mercaptoethanol. 

pS-M' 
~SO -H' ~0 
~o 

0 
l-~.~i 

I: R=H~, RI =CH~COOH: If: R=O. RI= CHoCOOH: Ill: R~H. ~OH 
m=~HoCOOH; II1~: ~ =H ~OH RI=C~oCOO~: IV: R =~;~O 

R 1 = CH~(~H~)COOH: V: R = H~; R 1 = (CHo)~COOH: V h  R = H. 
R I =  (CH~)~COOH; VII :  R = H .  8 -0H.  R I = C H ~ O O C H 3 :  V I I I :  R = H ,  ~-OH. 

R 1 = CH2COOCH~: IX: R = H. ~-OH. R l = CH~CON(C~Hs)2; X: R = H z. 
R 1 = (CH2)~OH. 

Institute of Bioorganic Chemistry, Academy of Sciences of the Belorussian SSR, ~nsk. 
Translated from Khimiko-farmatsevticheskii Zhurnal, Vol. 22, No. 3, pp. 307-311, March, 
1988. Original article submitted November i0, 1986. 
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