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REACTION OF ISOPROPYLIDENE MALONATE WITH
N-ARYLIDENE-1-NAPHTHYLAMINES

Ya. A, Strods, I. E Lielbriedis, UDC 542,954 : 547.836.3
and O. Ya. Neiland

4-Aryl-2-oxo-1,2,3,4-tetrahydro-7,8~benzoquinolines were obtained by reaction of iso-
propylidene malonate with N-arylidene-1-naphthylamines, It is shown that the products
are associated in the solid state by intermolecular hydrogen bonds. The IR and PMR
spectral data are presented.

We have shown [1] that 4-aryl-2-oxo0-1,2,3,4~tetrahydro-5,6-benzoquinolines are formed in the reac-
tion of isopropylidene malonate () with N-arylidene-2-naphthylamines,

The reaction of I with N-arylidene~1-naphthylamines (II) proceeds similarly. 4-Aryl-2-oxo-1,2,3,4~
tetrahydro-7,8-benzoquinolines (TI) are formed in this case, and carbon dioxide evolution (which was proved
by means of barium hydroxide solution) the production of acetone (which was isolated from the reaction
mixture and identified in the form of the 2 ,4-dinitrophenylhydrazone) are also observed.
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The formation of 1T is confirmed by the close chemical shifts of the protons in the PMR spectra for
4-phenyl-2-ox0~1,2,3,4~tetrahydroquinoline {2] and Illa (Fig. 1).

Compounds TT are strongly associated by intermolecular hydrogen bonds in the solid state. A shift
of the absorption band of the stretching vibrations of the carbonyl group (Vo=@ to higher frequencies is
observed in the spectrum of a carbon tetrachloride solution of Ola (Table 1), The ratio of the molar ex-
tinction coefficients for the bands of the stretching vibrations of the associated N— H group (at 3230 em~1)
(€ 4¢) and the nonassociated N-—H group (at 3439 cm™h €free) changes as a function of the concentration of
Ila in solution (Fig. 2).

Riga Polytechnic Institute, Riga 226355, Translated from Khimiya Geterotsiklicheskikh Soedinenii,
No. 7, pp. 977-979, July, 1977, Original article submitted June 16, 1976; revision submitted December 3,
1976,

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part
of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying,
microfilming, recording or otherwise, without written permission of the publisher. A copy of this article is available from the publisher for $7.50.

791



792

TABLE 1. IR Spectra of 4-Aryl-2-oxo-1,2,3,4~tetrahydro-7,8-
benzoquinolines (Ilfa-m)

. IR spectra, cm™!

& | Substituent Ar

Q=1 1800—1500a 3600-—2900

Sl

a | CeH? 1676 (72), 1605 { sh), 1571 (35) 3350, 3225, 3198, 3124

b | 4-CHOCsH, 1676 (55), 1642 (sh), 1612 ( sh), 3322, 3118, 3116, 3082
1596 (33) ]

¢ | 2.4-(CH;0):CsHs | 1667 (84), 1612 (53), 1582 (53) 3308, 3194, 3166, 3115

d | 314-(CHy0):CsH; | 1671 (69). 1640 (sh). 1627 (sh), 3323, 3291, 3120, 3086
1576 (52)

e | 34 CH.0.CHL | 1675 (55), 1640 (sh), 1568 (30) 3332, 3232, 3187, 3119

f 1345 (CH:0):CsHa | 1681 (77), 1645 (sh). 1591 (65) 3343, 3236, 3196, 3130

4-(CHy).NCH, | 1867 (79), 1609 (52) 3307, 3204, 3169, 3103

B | 4.(CHs)oNGeH, | 1674 (75), 1608 (55) 33925, 3220, 3177, 3110

i | 4-CICeH, 1673 (67). 1632 (sh). 1566 (49) 3339, 3228, 3195, 3124

i | 24:ClaCeHs 1681 (68), 1580 (47) 3335, 3229, 3197. 3126

k | 220,NC.H, 1674 (75). 1634 (sh), 1606 (49) 3322, 3230, 3186, 3117

1 | 3-0:NCeH, 1676 (71). 1575 (31). 1606 3320, 3217, 3187, 3121

m | 4-0:NCeH, 1689 (91). 1646 (sh). 1597 (53) 3343, 3221, 3195, 3125

aThe absorption in percent is given in parentheses, bThese bands
are found at 1695 and 1600 cm™! in the spectrum of a solution in
dioxane. CThese bands are found at 1695 and 1575 cm™! in the
spectrum of a solution in dioxane,

TABLE 2. Characteristics of 4~ Aryl-2-oxo-1,2,3,4~-tetrahydro-
7,8-benzoquinolines (Illa~m)

apound: Cl11.5%. Calculated:

Calculated: Cl20.8%.

g Reac. Found, % Ermnirical Calc., %o |
2, ; ° mpirica =
g Substituent Ar time, | mp,°C | - |y | n formula cluiniZ
Q h ]
Q B
a| CeHs 1.5 201  |84.0] 55152 |CH ;N0 |8353] 3551 4
b | 4-CH;0CsH, 5 1195—196[79,1| 5.7] 4.6 {CosHizNO»  [79,3] 5,7 | 4.6 50
¢ | 2,4-(CH;0),CsHs 4 |185—186]75.2| 5.8 4,1 [CoH\NOs  |75,7| 571 42145
d | 34-(CH30),CsHs 4 |169—1701754| 5.6 4.3[CoHsNOs 1757 571 4.2} 30
e | 3,4-CH;0,CsH; 8 |189—190] — | — | 4.5|CooHisNOs  |75,7| 48] 44| 47
f | 3,4,5-(CH30)3Cell, 4 |187—188172,3] 5,7 | 4.0 |CoeHisNOy | 72,7 5,8 | 3.9 35
ﬁ 4-(CH3)sNCeH, 10 |215—216| — [ — | 9.0 |CaiHaoN,O 179,71 6,4] 89| 59

4-(CyH;5)sNCeH,4 10 19291292 | — | — | 8.1 {CuHaN,O  [80,3] 7,0( 81§ 44
114-ClCeHa? ¢ 0,5 {200—210] — | — | 47|CHCINO | — | — | 46 67
i {2.4-Cl,CeHs 1 |251—252|66.8! 3,81 4.0 {CeHisCLNO|66.7f 3.8] 4.1 | 82
k] 2-0,NCsH, | |253—254 [71.8] 4.3] 87 |CisHN,Os [ 71.8] 44| 88| 66
1] 3-O.NCeH, 9 |194—195] — | — [ 88 [CiHsN,Os |71,8] 4.4 88 66
my 4.0,NCeH, 3 |220—221| — | — | 8,7 |CillsNOs |71.8] 44 88| 64

cl111.5%. PFound: C120.7%.
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Fig. 1. PMR spectra: a) 4-phenyl-2-oxo-1,2,3,4~tetrahydroquino~
line; b) 4-phenyl-2-ox0~1,2,3,4-tetrahydro-7,8-benzoquinoline (IIa).

Fig. 2. IR spectra of 4-phenyl-2-oxo0~1,2,3,4~tetrahydro-7,8-benzo~
quinoline (OIa): 1) suspension in hexachlorobutadiene; 2) solution
(0.01 M) in carbon tetrachloride € 4g:Efree = 2.23); 3) solution (0,004
M) in carbon tetrachloride €4g:&5pee = 1.35).

EXPERIMENTAL

The PMR spectra of solutions of the compounds in CF;COOH were recorded with a Perkin— Elmer R-12A
spectrometer (60 MHz) on the § scale relative to the cyclohexane internal standard., The IR spectra of mineral
oil suspensions of the compounds at 1500-1800 cem™! were recorded with an TK~14A spectrometer with an NaCl
prism; the IR spectra of hexachlorobutadiene suspensions at 2900-3600 em™ were recorded with an IK-144

spectrometer with an LiF prism.

4-Aryl-2-ox0~1,2 3,4~tetrahydro-7,8-benzoquinolines (Illa-i) (see Table 2). The N-arylidene-1-naphthyl-
amines (II) were not isolated in the free form but rather were obtained during the reaction from 1-naphthyla-
mine and the appropriate aldehyde. A mixture of 0.01 mole of 1-naphthylamine and 0.01 mole of the appropri-
ate aldehyde in 5 ml of benzene was refluxed for 10-15 min, after which 0.01 mole of I was added to the hot
solution of naphthylamine 1, and refluxing was continued (see Table 2). The tetrahydrobenzoquinolines (IIT) that
precipitated during the reaction or when the mixture was cooled were removed by filtration, washed with etha-
nol, and crystallized: IIa from benzene: IIb,k~m from CH;COOH and water, IIlc, e~g, i,j from dioxane and
water, IIId from ethanol, and I h from dioxane. The products were white or light-yellow substances that
were quite soluble in dioxane, DMF, and acetic acid and moderately or slightly soluble in chloroform, carbon
tetrachloride, benzene, and ethanol,
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