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In an earlier investigation we synthesized 4-diethylaminoalkylaminobenzo[G]quinolines of general form-
ula I and these compounds were found to surpass the principal antimalarial drug chloroquine in their chemo-
therapeutic coefficient and low toxicity [1, 21.
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In an attempt to increase the chemotherapeutic properties of these compounds we have synthesized a
number of N-oxide derivatives with either a chlorine atom in the 10-position, or a heterocyclic group or di-
ethanolamine group in the side chain (see Table 1).

The 10-chloro-substituted 4-diethylaminoalkylaminobenzo[G]quinolines (XII and XITI) and 4-hetero- and
4 ~diethanolaminoalkylamino-substituted benzo[G Jquinolines (II-XI) were prepared by the condensation of the
2,3-dihydrobenzo[Glquinoline<4-(1H) with the amine in the presence of an oxidizing agent with azeotropic dis-
tillation of the water formed [3]. ‘

The N-oxides of Ia and b (XIVa and b) were obtained by the oxidation of 4-chlorobenzo{G] quinoline (XIV)
with m-chloroperbenzoic acid followed by reaction of the N-oxide of the 4~-chlorobenzo[GJquinoline obtained
(XV) with the amine in ethanol in the presence of hydrochloric acid.

EXPERIMENTAL

Pharmacological

The activity and toxicity of compounds IT-XIIT and XVI were studied using non-pedigree white mice.
Their anitimalarial action on the asexual erythrocyte stages of the malaria inducer Plasmodium bergheiwas
studied.

The antimalarial activity was obtained from the chemotherapeutic coefficient — the relationship between
the activity and toxicity of the tested compounds compared with a standard compound; the standard chosen was
delagil [chloroquine].

Ci Cl
M-OICéHE(_)ii —
s cce)
Y 0

b1ig
NH{(CH,) p (G 35),

HoN(GH) [ N(CaHg)y Iain-2
N Xfb: =23
b0/

E. I. Martsinovskii Institute of Medical Parasitology and Tropical Medicine, Moscow. Translated from
Khimiko-Farmatsevticheskii Zhurnal, Vol. 12, No. 3, pp. 73-77, March, 1978, Original article submitted
August 8, 1977,

0091 -150X/78/1203-0345 $07.50© 1979 Plenum Publishing Corporation 345



Lxeqrideo peysog)

*ouejdey woay JIIX pue JIX pue ‘ouszuaq WOy BIAX pue IA “(uolt socdurooop
YA Sj[ow) SPIWBWIOIIAYISWIID THOI] A ‘9181008 (A1) W] PazI[B}sA10aI axom qIAX pus ‘IX-IIA ‘AI-II spunoduio),,

aamoeu] | 06l | — ONTH"™D | 931 | — 4 00186 o qIAX
820 g'cl | — ONBH'™D | g1 | — L1041 £ BIAX
q pue ef spunodwo) Jo sapIX0-N
" g'gr | ¥'o1 NID¥HY™D | g'g1 | 0°01 g 141 €8 g YSHLO)N 16 nx
aamorU] | 821 | 801 SNID™H®™D | g'el | g0l 8261 6¢ | 3 Yeulon o} B 1b'¢
az‘0 | — NP | 91 | — 041691 8¢ z N H 15'¢
. ver | — FOPNFFHYD | 821 | — 9-6% | g9 | ¢ YHOHOWHOIN H X
0
sampoeu] | g'e1 | — OSN®H") | 0's1 | — L-9.1 39 e N H XI
7AL] oz | — NP | g'el | — 8-.8 19 | ¢ D:z H A
. N
S0 rer | — OSN®*H™D | 471 | — Z-161 19 € O, H 1A
QOO
f
- 91| — SNHED | gyl | — 8126 | 99 £ N N H IA
Coe®
5 ™\
. gl | .~ PNTHD | 19T | — S-ve | 67 | € HN {:ovzr N H A
" 61| — SNSHTD | 221 ) 9-6vi | 4 | ¢ CHONYIHOIN, N H Al
s
_ ™\
. v | — O'N®H™D | g's1 | — s-¥st | 1L | ¢ HOY{HOIN, N H 1t
™\
SARIRUL | g'g] | — INTHTD | 691 | — 1-091 | 39 | € “HONy N H 1
hitic) to i
4 eMUuLo: o N
-fyeooommed | N | IO 1 wgoo o.* N % “ 4 | punodwon
BIsqIowIon) EIN3STON utod Supew |,
B 1O (oppareTmoTe o, 'punog PISTX
N A
O @@ seurfounb| HlozuoqoujWBIAN[B(0I030Yy) OUfWEIAYBIA-F T AIIV.L
HY(2Ho)HN

346



It was found that oxidation of Ta and b to the N-oxides XVIa and b was accompanied by an increase in
toxicity 4] and a lowering or loss of antimalarial activity. In this the 4-aminobenzo[G]quinolines differ from
the 4-aminoquinolines and the 9-aminoacridines, the N-oxides of which are characterized by higher anti-
malarial activity and lower toxicity than the starting compounds [5-8].

The introduction of a halogen into position 10 of compounds Ia and b to give compounds XII and XTII
caused an increase in toxicity [4] and loss of antimalarial activity, Similar results are observed for the
analogous 4-aminoquinolines and 9-aminoacridines. The presence of a halogen atom in position 8 or 5, i.e.,
in the peri position to the ring nitrogen atom causes complete loss of antimalarial action [9, 101

When the diethylamino group in the side chain of Ta and b is replaced by a heterocyclic radical or di-
ethanolamino group there is an increase in toxicity [4] and the antimalarial activity is lowered (compounds
VI, VIII, and XI) or completely lost (compounds II-V], IX, and X). It should be noted that quinoline compounds
of similar structure with a piperazine group in the side chain exhibit high antimalarial activity [11-14].

The results of this investigation show that benzo[Glquinolines differ in a number of ways from the corre-
sponding quinoline and acridine derivatives.

Chemical

N-oxide of 4-Chlorobenzo[Glquindline (XV). A solution of 10.7 g (0.05 mole) of 4-chlorobenzo{Glquinoline
(XIV) in 160 ml of chloroform is added to a solution of 8 g of m~chloroperbenzoic acid in 240 ml of chloroform,
the mixture refluxed for 15 min, cooled, and the chloroform solution washed with a 5% sodium bicarbonate
solution and then with water, After distilling off the chloroform, 9.8 g (85%) of XV is obtained, as yellow crys-
tals mp 160-161° (from aqueous methanol). Found, %: Cl15.8, N 6.2, C;3H;CINO. Calculated, %: Cl15.4;
N 6.4.

N-oxide of 4-(s-Diethylaminoethyl)aminobenzo[Glquinoline (XVIa). A mixture of 8 g (0.035 mole) of the
N-oxide of 4-chlorobenzo[G] quinoline (XV), 8.1 g (0.07 mole) of § -diethylaminoethylamine, 140 ml of absolute
alcohol, 21 ml water, and 3 drops of concentrated hydrochloric acid are refluxed for 24 h, the alcohol is dis-
tilled off in vacuum, and the residue treated with dilute alkali and extracted with chloroform. After evaporation
of the chloroform, the residue is recrystallized three times from benzene to give red crystals (3.3 g) of XVIa
which are dried at 120°C for 6 h.

N-oxide of 4-(y-Diethylaminopropyl)aminobenzo[Glquinoline (XVIb). This is prepared by the same
method and the red crystals are dried over phosphorus pentoxide for 48 h.
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