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S~THESIS OF 2-METHYLQUINOLINE- AND 2-ARYLAMINO-5,6,7,8-TETRA- 

~IDROQUINOLINE-3-CARBOXYLIC ACID 8-DIALKALYLAMINOACETYLH~DRAZIDES 

AND THEIR BIOLOGICAL ACTIVITY 

S. V. Ukhov, M. Yu. Gavrilov, 
S. N. Nikuiina, V. ~. Kolla, 
and M. E. Konshin 

UDC 615.212+615.214.32]: 
547.831.9].012.1 

Nicotinic acid hydrazides are widely used as medicinal preparations [4]. in recent 
years hydrazides of cinchoninic and 2,3-poiymethylenequinoline-4-carboxylic acids have been 
obtained, which exhibited various types of physiological activity [3, 5]. In the search for 
biologically active compounds, previously unknown acylhydrazides of 2-methyiquinoline- and 2- 
arylamino-5,6,7,8-tetrahydroquinoline-3-carboxylic acids were synthesized according to the 
following scheme: 

XCONH NH~ CICH2CO~ XCONH NHCOCH2C1 H-2N R-~" 
la-d lla-d 

-~ XCONHNHCOCH2NRfi 
llla-m 

X=2-methylquinol-3-3(la, lla, l i l a c ) ,  
n- RC6H4NH-5,6,7,8- tetrahydroquinol-3-yl 

lib-d, IIld-m) ; 

R=H (llld-S, CH3 (lib, g - j ) ,  CH30 (llc, Ill.k, 1 ), 
Br( lh ,  l i b ) ;  R'=CH~ (llld,g,,m), C2Hs (life,h, 
k),n.-C4H9 (Illc.); NR~=piperidino (Ilia, f ,  i ) ,  

morpholino (Ill b, j, I). 

The synthesis of the starting hydrazides ia-d was carried out by boiling the esters of 
the corresponding acids with hydrazine hydrate. 

2-Me~hyiquinoline- and 2-arylamino-5,6, 7,8-tetrahydroquinoiine-3-carboxylic acid 8- 
chloroacetylhydrazides IIa-d (Table i) were obtained in yields of 89-100% by the reaction of 
hydrazides Ia-d with chioroacetyl chloride in glacial acetic acid in the presence of an- 
hydrous sodium acetate. Hydrazides Iia-d are yellow crystalline substances which are 
soluble in toluene, ethanol, and acetic acid. in their IR spectra there are bands at 1660- 
1700 (CO) and 3190-3400 cm -l (NH). On heating compounds IIa-d with dialkyi amines in a 
benzene or dioxane medium, 2-methyiquinoline- and 2-arylamino-5,6,7,8-tetrahydroquino- 
line-3-carboxyiic acid 8-diaikylaminoacetyihydrazides (IIIa-m) are formed. Peaks are ob- 
served in the IR spectra of these compounds at 1640-1650 and. 1680-1700 (CO) and 3240-3400 
cm- I (N-H). 

EXPERIMENTAL (CHEMICAL) 

The IR spectra were run on a D~-20 spectrophotometer in mineral oil. 
elemental analysis correspond to the calculated values. 

The data of the 
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TABLE i. Characteristics of Synthesized 
Compounds 

Compound I Yield, % Imp, o C Empirical 
.... formula 

la 88 207--208 CI,H,,NaO 
lla I00 223--224 C,aH,2C[NaO2 
lib 84 228--230 CIgH2,CIN40~ 
llc 86 188--190 C,~H~,CIN~O:~ 
lid 89 247--249 C,.H,~BrCIN40,_, 

I l i a  57 159--161 C, 8H..,:,N ~()_, 
lllb 56 168--170 C,~I{~.N~O~ 
lllc 40 74--76 C2,tI:~.N~O~ 
l l l d  53 169--171 C2oH~sNsO.~ 
llle 62 134--136 C2~H~,~N~O~ 
lllf 60 270--272 C2:,H2.N~O~ 
llIg 70 145--147 C.2, H=TNsO2 
lllh 59 136--138 Cz~H~,NsO~ 
IIii 48 205--207 C~4Ha~N~O~ 
lllj 54 195--197 C~H~NsO.~ 
lllk 44 146--148 C~H~,NsO~ 
IIII 46 182--184 C.~H~NsO, 
lllm 57 120-- 122 C.-oH~B rN~O~ 

TABLE 2. Evaluation of 

Compound 

Antidepressant Activity 

Acute toxi- 
city, LD 5 0 

of Compounds llla-f 

Durat~^~ ̂ r  JDuration of] 
,, ..... I the hexena ~Orlentatlonal 
ti~nn~ i~za~J ~UoCse~ls Ireaction 

Motive 
activity 

llla 815 (567--1110) 2123 113,5 27,7 (-+-13o0) 34,'J (_--+-20,9) 
lllb 1780 (1355--2299) 191,6 131.6 22.9 (+8 .3)  24.8 ( •  
lllc 1410 (914--2094) 152.5 95.6 20,9 ( •  29,5 (~+ 14.2) 
lllld -- 192,0 . . . . . . .  
llle -- 179,1 - -- -- 

IIIf - 205,0 -- -- -- 
A m i t r i p t i l i n e  76.0 155.5+39,2 213,0 25,1 29.8 
Hex~na l  ( c o n t r o l )  - -  - -  50,2 - -  - -  
2% s t a r c h  m u c i l a g e  - -  203,4+17.6 - -  34.2 (4-6,2) 36,3 (4-6,7) 

2-Methylquinoline-3-carb0xylic Acid Hydrazide (la). A mixture of 2.1 g (0.01 mole) of 
ethyl 2-methyiquifloline-3-carboxyiate [9] and 5 ml of hydrazine hydrate was heated for 4 h. 
It was then cooled, and the precipitate that separated out was filtered off and recrystaiiized 
from ethanol. 

2?Arylamino-5~6t7~8-tetrahydroquinoline-3-carboxyiic acid hydrazides ib-d were described 
in [2]. 

2-Methyiquinoline- and 2-Arylamino-5~6~7~8-tetrahydroquinoline-3-carboxylic Acid 6- 
Chloroacetz!hydrazides (lla-d}. A i.i g portion (0.01 mole) of chioroacetyl chloride was 
added gradually to a solution of 0.01 mole of hydrazides la-d and 0.82 g (0.01 mole) of an- 
hydrous sodium acetate in 20 ml of glacial acetic acid, the mixture was heated at 40-50~ for 
2 h, and was then allowed to stand overnight. It was then diluted with water and neutralized 
with a sodium bicarbonate solution. The precipitate that separated out was filtered off and 
recrystaliized from dioxane. 

2-Methylquinoiine- and 2-Arylamino-5~6~7~8-tetrahydroquinoline-3-carboxylic Acid ~-Di- 
aikyiamin0acetylhydrazides (Ilia-m). A 0.03 mole portion of a dfalkylamine was added to a 
solution of 0.01 mole of compounds ila-d in 20 ml of dioxane and the mixture was heated at 
100~ for 4 h. It was then cooled and poured into a sodium bicarbonate solution (pH 8.5); the 
volatile impurities were removed by steam-distillation; the precipitate was filtered off and 
recrystaiiized. 

EXPERIMENTAL (BIOLOGICAL) 

Compounds IIia-m were tested for evidence of antidepressant, anti-inflammatory, and 
anaigetic activity. First, the acute toxicity (LDs0) of the compounds llla-c was determined 
on white mice, each weighing 20-24 g, with a single intraperitoneai adminstration in a 2% 
starch mucilage. The death of the animals was recorded within 24 h. The data obtained were 
processed by a rapid method [6], with calculation of the LDs0 at p = 0.05. 
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TABLE 3. 
vity of Compounds IIId-m 

I Anti-inflommatory activity 1 

[paw vol. in- I edema, inhlb- ] 
Compound ~erement., % [ition 96, com-| 

]of init. vol.]P ared to | 
I ~ control I 

Anti-Inflammatory. and Analgetic Acti- 

Ana lgetic ac- 
tivity, time 
of defensive 
reflex, sec 

llld 78,6 30,3 20,0 
llle 72.7 35.5 lfi, I 
lllf 66,5 41,0 19,4 
lllg 12:3,6 Inactive I 9,0 
I I I h  I I  1. I ,, 15,6 
IIli 115J) >> 18,0 
I I I j  9~.4 ,, 2o. t 
IIIk 148.9 ,, 14.8 
I I I 1  lOS.5 ,> 1:3,2 
I I I m  I I*;.!) ,, I(;, I 
Am [dopyrine 42.4) 62.7 '2. 7 ,(; 

2% s t a r c h  m u c i -  
l a g e  (control) 

l l 2 . 7  11,2 

To evaluate the antidepressant activity of compounds Ilia-f, the swimming test [7] was 
used. The experiments were carried out on male white mice, each weighing 20-25 g, using the 
antidepresant amitriptiline as a standard. The compounds studied and amitriptiiine were 
administered intraperitoneally in equal doses - i0 mg/kg [7], in the fol,-n of a suspension in 
2% starch mucilage, 30 min before testing. The mice swam in a 25 • 25 • 12 cm glass jar 
with a 15 cm high layer of water, at a water temperature of 22-25~ An indicator for the 
presence of an antidepressant action of a compound was the decrease in the "immobilization" 
time of the swimming mice in the first 6 min of residence in the water. 

The influence of compounds llla-c on the duration of the hexenal-induced narcosis was 
studied. The compounds tested were used in a dose of i/i0 of LDs0, and were administered to 
the mice intraperitoneally 30 min before the introduction of hexenal in a dose of 70 mg/kg. 
The activity was evaluated from the "resting on the side" test [i], compared with animals 
which received hexenai only. The influence of compounds llla-c on the motive activity and 
the orientational reaction was also studied. The compounds studied were administered to 
the mice intraperitoneally 60 min before testing in a dose of i/i00 of LDs0 and amitripti- 
line - in a dose of i0 mg/kg. A 2% starch mucilage served as the control, in the tests, 
the number of squares traveled through by the animals in the course of 3 min, characterizing 
the motive activity and the number of the inspected holes characterizing the orientationai 
reaction were recorded [i0]. The experimental results are given in Table 2. 

Compounds llld-m were investigated for evidence of analgetic and anti-inflammatory 
activity (Table 3). As a standard for comparing the analgetic and anti-inflammatory activity 
of the compounds amidopyrine was used. All the compounds studied were administered intra- 
peritoneally in a dose of 50 mg/kg, and amidopyrine in a dose'of I00 mg/kg 30 min before 
testing the anaigetic action, and in the experiment with inflammation - i h before introduc- 
ing carragheenin. The analgetic activity was studied on white mice of both sexes, each 
weighing 16-18 g, by the "hot plate" test [ii], and the anti-infiananatory action - on non- 
pedigree white rats of both sexes, each weighing 160-200 g, on a carragheenin model of in- 
fiammation [8]. The anti-inflammatory action was indicated from the increment in the volume 
of the paw in percent compared with the initial volume and from the inhibition of the growth 
of edema, compared with control. 

The evaluation of the antidepressant activity of the compounds showed that compound 
liic has ahtidepressant activity, which in its degree of intensity is similar to that of 
amitriptiiine, while being considerably less toxic than the latter. Compound iiic also 
prolongs hexenai-induced narcosis, inappreciably influences the change in the motive activity, 
and supresses the orientational reaction. 

2-Anilino-5,6,7,8-tetrahydroquinoline-3-carboxyiic acid ~-diaikyiaminoacetyihydrazides 
iiid-f displayed the strongest anti-inflammatory activity, which increases in the series of 
compounds iild > iiie > liif. introduction of substituents into the para-position of the 
arylamino fragment leads to a loss of activity. Compounds ilid-f had no anaigetic activity. 
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CARBOXALDEH~DE DERIVATIVES AND THEIR ANTITUMORIGENIC, 

MUTAGENIC AND ANTIMUTAGENIC ACTION 

M. A. Iradyan, N. S. iradyan, 
G. M. Stepanyan, F. G. Arsenyan, 
B. T. Garibdzhanyan, G. M. Paronikyan, 
and G. A. Darbinyan 
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Hydrazine derivatives have drawn the attention of research workers as potential cyto- 
static agents. The antitumorigenic properties of methyl-, dimethyi, arylsuifonyihydrazones 
of aromatic and heterocyciic carboxaidehydes [6, 13, 18, 19], of isatine- and 2-formyi- 
pyridine hydrazones [8, 15] and of certain azines [9, 16] were investigated. Thiosemicarba- 
zone derivatives were particularly investigated [7, ii, 12]. The search in this direction 
led to the obtaining of effective antitumorigenic preparations (natuian, bisanthrene, GP- 
48989, l-riboxyl) [14]. 

From imidazoie-2-carboxaldehyde (I) containing a methyl, benzyi and 4-methoxy-3-nitro- 
benzyi substituents at the 1-position, dimethyihydrazones (II), dimethyihydrazones hydro- 
chlorides (III), thiocarbonohydrazones (IV), thiosemicarbazones (V), hydrazones (VI) and 
azines (VII) were synthesized. 

H~NNHC (= S) NH N=CHX(IVa-c) 

H~NN=CHX-.- O=CHX-.- (CH3)2NN=CHX(IIa-c) 
(VIb,c) (Ia-c) 

H2NC (=S) NHN=CHX(Va-c) 

O= C (CHa) C~H.~OCsI't, ,-4- NO2-3 (VIII) 

XCH= N N=C (CH3) C6H3OCsH,,-4-NO2-3 (VIib, r 
+ (from VIb) [3-NOf&-CsH i I'OC6H~(CH3) = N~] 2 (IX) 

[X--CH----N--] 2(X) 
X = l-E-imidazol-2-yl, where R = CH 3 (a), (X4zC6H 5 (b), CH2C6H30CH3-4-NO2-3. 

A. L. Mndzhoyan insitute of Fine Organic Chemistry, Academy of Sciences of the Armenian 
SSR, Erevan. Translated from Khimiko-farmatsevticheskii Zhurnai, Voi. 25, No. 2, pp. 22~24, 
February, 1991. Original article submitted March 13, 1990. 
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