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In previous papers we described the synthesis of al-
kyl(aryl)amides of 2-chloro- [1], 2-hydrazino- [2], 2-0x0- and
2-thio- [3], and 2-arylamino- and 2-aryloxy-substituted [4]
cinchoninic acids and the relationship between their structure
and the antiinflammatory and analgesic properties.

Below we report on the synthesis and characterization of
a series of new amides of 2-chloro- (Ia - I¢), 2-alkylamino-
(lla - 1Id), and 2-alkoxycinchoninic (IIla—IIIf) acids (see
Table 1).

Compounds [Ta — ITd were obtained by reactions of amide
[a with morpholine, piperidine, cyclohexylamine, and benzy-
lamine, respectively, in DMF. Amides I1la — IIIf were synthe-
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sized by the interaction of amide Ia or 2-chlorocinchoninic
acid arylamides with sodium alcoholates.
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I: R = is0-C3H; (a), 4-CICgH, (b), 4-CH,COCH, (c);

ILR'= morpholino (a), piperidino (b), NHC¢H,, (c), NHCH,C¢H; (d);

[II: R =iso-C;H;, Alk=CHj; (a), R = iso-C3H;, Alk=C,H; (b), R = 2,4~
Me,CgHz, Alk=CH; (c), R = 2,4-Me,C¢H,, Alk=C,H;s (d), R = 2,6
Me,CiH;, Alk = CH; (e), R = 2,6-Me,C Hj, Alk = CoH; (3).

TABLE 1. Physicochemical Properties and the Characteristics of Antiinflammatory and Analgesic Activity of the Synthesized Compounds

Inhibition of carrageenan Inhibition
Compound Yield, % M.p.,°C E;npmcal LDsy, mg/kg  Dose, mg/kg edemna, % of control of vinegar
ormula convulsions,
3h 4h % of control
la 78 161-162  Cp3H;sCIN,O 500 25 46.2" 543 65.0"
Ib 85 226-228  CyHpCLN-O > 631 25 486" 24.5 276
Ic 78 232-234  CpeH3CINGO, 25
lla 81 183185  CyHy N3O, > 631 25 49.3" 5547 373"
I 83 174-176  CjgHp3N;0 > 631 25 344" 53.7" 26.7
I 76 182184  CjgHasN;0 280.3 + 102.0 25 323 366"
1d 79 148149 CyyHy N3O
Ula 84 152154 C14H;4N;0, 70.4+25.6 5 36.8 41.0™ 480"
Ib 81 154155  CsHgN2O5 280.3 + 102.0 5 46.2" 5177 553"
IlIc 86 20-222  CioH gN.05
11d 83 188=190  CyyHzNaO,
Ille 90 2012203 CioH gN>0,
it 82 195-197  CyyHyN20, .
Orthophen 132 £46.8 25 69.4"™ 722" 50.0°
10 55.4"
. p<0.05.
p<0.0l.
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The proposed structures were confirmed by '‘H NMR
spectroscopic data.

EXPERIMENTAL CHEMICAL PART

The 'H NMR spectra were measured on an RYa-2310
spectrometer using DMSO-d, as the solvent and HMDS as
the internal standard. Physicochemical characteristics of the
synthesized compounds are given in Table 1. The data of ele-
mental analyses agree with the results of calculations accord-
ing to the empirical formulas.

2-Chlerocinchoninic acid amides (Ia - Ic). A mixture
of 2.07 g {0.01 mole) of 2-chlorocinchoninic acid and 30 ml
of thionyl chloride was boiled for 1 h. The excess thionyl
chloride was distilled off at a reduced pressure and the resi-
due was dissolved in 20 ml of benzene. To this solution was
added 0.01 mole of the corresponding amine in 50 ml of ben-
zene and 0.01 mole of triethylamine, and the mixture was
heated on a water bath for 1 h. Then the solvent (benzene)
was distilled off and the residue was treated with a 30% aque-
ous solution of sodium carbonate, filtered, and recrystallized
from ethanol. The "H NMR spectra of compounds Ia — Ic (5,
ppm): 7.4 - 8.33 (m, Hyo), 8.8 ~ 11.3 (NH).

2-Alkylaminocinchoninic acid isopropylamides (Ila -
I1d). A solution of 2.49 g (0.01 mole) of 2-chlorocinchoninic
acid isopropylamide and 0.01 mole of the corresponding
amine in [0 ml DMF was boiled for 4 h, cooled, and neutral-
ized with a 10% sodium carbonate solution. The precipitate
was filtered and recrystallized from dioxane. The 'H NMR
spectra of compounds Ifa — [Id (8, ppm): 6.7 - 8.0 (m, Hy,om),
8.5 9.0 (d, |H, NH amide).

2-Alkoxycincheninic acid amides (IIla-IIIf). To
0.01 mole of the corresponding 2-chlorocinchoninic acid am-
ides was added sodium alcoholate obtained from 0.01 g-atom
of metallic sodium and 10 ml of the corresponding alcohol.
The mixture was boiled for 6 h, cooled, and diluted with
water. The precipitate was filtered and recrystallized from
ethanol. The '"H NMR spectra of compounds ITa—IIf (3,
ppm): 7.0 — 8.26 (m, Hyop), 8.67 — 10.3 (NH), 3.97 - 4.06 (s,
3H, OCHs), 4.4 - 4.5 (q, 2H, CH,-ethyl), 1.33 — 1 4 (t, CH;-
ethyl}.

EXPERIMENTAL PHARMACOLOGICAL PART

The antiinflammatory activity was studied on white mon-
grel rats weighing 170 - 250 g with an edema model induced
by subplantar 0.1 ml injections of a 1% aqueous carrageenan
solution into hind paws of the test animals. The test sub-
stances and the reference drug orthophen were injected in-
traperitoneally in the form of aqueous suspensions with
Tween-80 1 h before carrageenan injections. The growth of
edema volume was determined oncometrically {5] 3 and 5 h
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after carrageenan injections and expressed as a percentage in-
hibition of edema growth relative to that in the control.

The analgesic activity was estimated using the test of
vinegar-induced convulsions in mice. According to this,
0.25ml of an 0.75% acetic acid solution was intraperi-
toneally injected into the test animals and the number of con-
vulsions was counted within a 10 min period of time [6]. The
compounds tested and the reference drug orthophen were in-
troduced in the form of aqueous suspensions with Tween-80
I h before the convulsant injection.

The acute toxicity (LDsy) of the test compounds was
studied using intraperitoneal injections into white mice
weighing 18—-25g and determined by a conventional
method [7] taking into account the animals lost within 24 h
after injection.

The experimental data were statistically processed and
the confidence criteria were calculated {8].

It was found that compounds Ia, Ib, IIa - 1Il¢, Iila, and
I1Ib possess antiinflammatory activity, although the effect was
less pronounced as compared to that of orthophen (Table 1).

Compounds Ia, Ib, Ia, [Tb, I1la, and I1Ib also exhibited an
analgesic effect, the most active compound (Ta) being supe-
rior to orthophen.

On the whole, compounds Ila, IIb and especially I1la, IIIb
have proved to be more active than 2-arylaminocinchoninic
acid isopropylamides [4].

Therefore, the introduction of alkoxy groups instead of
substituted amino or phenoxy groups into position 2 of iso-
propylamides leads to an increase in the antiinflammatory
and analgesic activity.
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