CHEMISTRY OF HETEROCYCLIC COMPOUNDS

SYNTHESIS OF BENZO[g]QUINOLINE DERIVATIVES

IV. Formation of 4-Amino-Substituted Benzo[g]lquinolines*
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4- Amino-~substituted benzo[glquinolines have been synthesized for the
first time by the condensation of 4-oxo-1,2, 3, 4-tetrahydrobenzo[gl-
quinoline with amines. This reaction is characterized by the addition
of the amine, the splitting out of water, and the complete aromatiza-
tion of the initial hydrogenated heterocyclic system. The UV spectra
of the compounds obtained are similar to those of 4-amino-substituted
quinolines, their maxima being displaced somewhat into the long-
wave region.

4-Amino-substituted benzo[g]quinolines (II) have
not previously been described because of the absence
of methods for their synthesis. Nevertheless, this

series of compounds, because of its structural analogy

with the therapeutically valuable derivatives of 4-
aminoquinoline and 9-aminoacridine is of undoubted
interest in the search for biologically-active com-
pounds.

We have found a method consisting in the condensa-
tion of 4-oxo-1, 2, 3, 4-tetrahydrobenzo(g]quinoline (I)
with amines, which leads directly tothe corresponding
compounds II [1]. The reaction is accompanied by the
splitting out of water and the formation of products
having no substituent in position 4: benzo[glquinoline
(III) and 1, 2, 3, 4-tetrahydrobenzo[g]quinoline (IV).
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We have discussed this reaction previously for the
case of the condensation of I with ammonia [2], ame-
chanism being proposed for the formation of III and
IV. According to this, the transformations takingplace
here can be represented by the following scheme:
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*For part III, see [2].
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The intermediate reaction product—a 4-amino-1,
2-dihydrobenzo[g]quinoline (V)—disproportionates to
form the corresponding compound II and its tetrahy-
dro derivative (VI) which then decomposes with the
liberation of the amine and the formation of III and IV.

Forcing the reaction in the direction of the pre-
dominant formation of II, and not its analogs hydro~
genated in the pyridine ring, is achieved by creating
conditions preventing the disproportionation of V and
favoring its oxidation. It has been shown that the use
of an oxidizing agent (o-nitrophenol) increases the
yield of II (¢, d) from 39.1 to 62.0%.

In order to demonstrate the formation of the aro-
matized compounds in this reaction (method A), one
of the derivatives (IId) was obtained by another route
(method B) from 4-chlorobenzo[g]quinoline [3]. The
two products obtained by different methods proved to
be completely identical.

Since the reaction described begins as the nucleo-
philic attack of the carbonyl carbon by the amine, the
basicity of the reacting amine and the steric hindrance
created by the features of its structure exert an in-
fluence on the course of the reaction. With fairlybasic
amines (pKg ~ 5 and above), compounds II are formed
with yields of 60-70%; with weakly basic amines (p-
nitroaniline; pKg 1.1) the yield of compounds II is only
19%; and with still less basic amines (2-chloro-4-
nitroaniline) the reaction does not take place at all.
The reaction does not take place, either, with such
branched secondary amines as diethanolamine and
dibutylamine. [diisobutylamine], while with cyclic
amines (cyclohexylamine, N-methylpiperazine) creat-
ing no steric hindrance, compounds II are formed with
good yields (up to 75%).

The IR spectra of the compounds synthesized have
bands characteristic for the stretching vibrations of
an NH group (table).

From the data on the UV spectra (table) it can be
seen that compounds IT have two main maxima at ~250
and ~400 nm. The spectra are similar to that of un-
substituted 4-aminobenzo[glquinoline [2] and to those
of the corresponding substituted 4~aminoquinolines
[4], differing from the latter by a displacement of the
maxima in the long-wave direction.

EXPERIMENTAL

4- Amino~substituted benzofglquinolines (II). Method A. A mix-
ture of 0,05 mole of I, 0.1 mole of an amine, and 0,015 mole of o-



KHIMIYA GETEROTSIKLICHESKIKH SCEDINENII

224

*3]Qe} 2y UT USAI3 oI% 9)E[AO]IES SU) J0J BITp SUL ‘%L’SL PISIA "IIO UB—sseHy “T1°0T 1D :% ‘IDH « OUNBTIHIZ) 1oy parermoren
TTOLID 1% ‘PUNOL "D S7L9T~99Z AW :apLIO[Yd0IPAHp "€S°0T 1D 1% TOH « OTNY THOZ) 03 petena(ed '15°01 D 1% ‘punod D ,297-09T duwl :apLO[YI0IPAH,
“jusde ulZIpIXo UE JnoYm WOHDEAI oY) Burioyed Uo PIdtAq “T6°L N 1% ‘YOdtHZ + TN6THTT) Jog paremoe) *v6°L N 9% ‘punod *D £2T~zTT dur :ayeydsoydide

8Q°H4D - 96'¢ |SI¥ ‘808—908] (‘dwodop) :
9.'9 | 1€9(91°aL|96'9 |S09 | 60GL * SNOELISID) 98¢ 1LY '8¥5 161—061 ayepAores
fulfulfu/
. | . s of 11
"¢ lgLe '928—¥3¢ HO—HD
T'88|SI'ST 069 (W6'LL | ¥E'ST 96'9 | 1722 ENSTHE'D ‘eV'E '88F ¥5g parl—0vl | SHO—N(, ~ v Hi
2y lory—gor ‘ooe N\HO—HO
o6llgeel — | — (621 — | — 2OENETHS'D £8°¢ U¥Y ‘895—992 | £03—30% YHPDPON-d | H | 411
(auojsor
snostibe
‘durooap)
£'Sy|1€11]8L°9 (6922|8601 ¥8'9 {8922 |  OPN®HY™D 107 ‘9L% S6€ '8¥3 | €'L05—L0g | SHPDOH--THOL(SHPOIN€ [ | 31
uoren
SOF—00% -%_uu.au.o
Lysl6Le | — [ — |(vwg6 | — | — ONP'H'D W LZE | POFl08E ‘066—9%2 9.3—¥.2 Yu90H-d | [{ | I
S0r—00v (fouey1o)
V'g9|16'8 | LL'G (€608 | 036 [TL'S | v008| OPNP'H'™D |prora “wQLIg 60V ¥48'% | ‘8Y6—9¥G | 91513 YHPDO®H®O-d | H | pol
(joueyio :
q 168 snoanbe)
0°G9|€E6 | LE'G 186'6L [ €6 | 8E'S | L6'6L ONY'H®D |peoaq 'm OvZE] 9078V |00F—C68 ‘8¥3| 905—S07 YHPDOPHD |1 | ,PU
(Toueyre
q¥'68 | ) S0% |L66—G6E '03¢| snoenbe)
L'88|2€°01) 62'S |1¥'$8 | 6£°01] 99'S | £9°¥8 INFIHE'D  |peolq “mOpge| ‘09°€ ‘OLF $G2—3%% | S¥e—L¥o SHD {H | U
B6'€09°C  |06E *90E—G0E| (suerdoy)
vWPLIEST| 118 |9L°8L [ 6V'C1) 19°8 | 00°6L ENFHED) w0838 | ‘69F% ‘LY 95 'e¥e | Se1—¥el  |F(SHPDINE (D) CHD)HD | H | 911
06¢ ‘90€—202| (joueyls
96°¢€ 29t V96358 snosnbe)
096111 ¥3°L (9S18 [ I 11| ¥EL|8Y'I8 ENSIHYD wOgze | 9T €LY ‘G 8g1—/81 SHO!(*HD) (H | eIl
< N u 5 N u 5 (uonjeziyier
Y wu
W.. emurioy jeordiy (o HNg 2 80f ouy .WH“N%W e 3 w”ﬂ%
R 9% ‘parernare) 9, ‘punog o, ‘A

souijounb[3]ozusg ponjrisqng-ouTw Y-



CHEMISTRY OF HETEROCYCLIC COMPOUNDS

nitrophenol was heated in isoamyl alcohol (25 mly at 160-180° C
for 1-2.5 hr with stirring, the water formed being distilled off azeo-
tropically. After cooling, the reaction mixture was poured into 10%
caustic soda solution and the product was extracted with benzene or
filtered off. The compounds were purified by reprecipitation and
crystallization., With the exception of IIj, compounds II (table) con-~
sisted of yellow to orange (ITh) crystailine substances soluble in the
majority of organic solvents (with the exception of IIf) and insoluble
in water. The solutions have a blue-violet fluorescence. As a by~
product, a small amount of IIT was isolated in the form of the picrate
with mp 256-257° C.

Method B. A mixture of 0.5 g (0.002 mole) of 4-chlorobenzo[g]-
quinoline [3] and 0.3 g (0.002 mote) of p-anisidine was heated in
2.5 g of phenol at 170° C with stirring for 2 hr. The reaction mixture
was poured into 10% caustic soda solution and the product was filtered
off and washed with water. After purification by recrystallization and
precipitation, the yield of 1Id was 0.4 g (56.9%), mp 205~206° C
(aqueous ethanol), giving no depression of the melting point in admix-
ture with a sample of the IId obtained by method A.

4-(8'~Diethylaminomethyl-4'-hydroxyphenyl)aminobenzo[g]-
quinoline (1Ig). A mixture of 10.2 g (0.0355 mole) of IIf, 3.3 g
(0.0355 mole) of 32% formaldehyde solution, 6.6 g (0.09 mole) of
diethylamine, and 90 ml of ethanol was boiled for 9 hr. The volatile
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products were distilled off in vacuum, the residue was dissolved in
dilute HCI, the solution was treated with activated carbon, and the
product was precipitated with ammonia. This gave 6.0 g (45.3%) of
Iig (table). The UV spectra were taken on an SF-4 spectrophotometer
in 95% ethanol and the UR spectra on a UR-10 spectrophotometer in
the form of tablets with KBr in the case of Ila, b, e, and f and in
paraffin oil in the case of Ilc and d.
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