CONDENSATION OF ARYLIDENEISOPROPYLIDENEMALONATES
WITH 3-CARBOXYPHENYLAMINOCYCLOHEXEN-2-ONES

M. F. Strozhev and I. E. Lielbriedis UDC 547.461.3'594.3'831.3'831.9.07

Reaction of arylideneisopropylidenemalonates with 3-carboxyphenylaminocyclohexen-2-ones leads to N-car-
boxyphenyl-4-aryloctahydroquinoline-2 ,5-diones with elimination of acetone and carbon dioxide.

In continuation of our study [1] of the reactivity of arylideneisopropylidenemalonates (I) we have investigated their con-
densation with 3-carboxyphenylaminocyclohexen-2-ones (II). The latter are the condensation products of dihydroresorcinol and
aminobenzoic acid and are of interest from the viewpoint of biological activity. Condensation of I and II occurs in alcohol
solvent to form N-carboxyphenyl-4-aryl-1,2,3,4,5,6,7,8-octahydroquinoline-2,5-diones. The reaction is accompanied by elim-

ination of acetone and carbon dioxide.
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The compounds obtained (II) are light-colored materials, soluble in alkaline solutions and in highly polar soivents (Table
1). '

Bearing in mind the interpretation of their IR spectra {2, 3] the maxima at 1690-1722 ¢m~! in III can be assigned to
stretching of the 5-carbonyl group. For compounds not containing the carboxyl group (Illa, d, h, [) there are characteristic
sharp and intense absorptions for stretching of the 2-carbonyl groups at 1641-1651 cm-!, With the presence of a 2-carboxyl
group in the N-phenyl ring a series of poorly defined maxima are observed in the range 1619-1711 cm! for the 2-carbonyl and
carboxyl groups which can be related to the formation of molecular associates of III. The UV spectra of these compounds are
practically identical and independent of the substituents in the 1 and 4 positions of the ring. Maxima were observed in the re-
gion 280-350 nm, analogous to the maxima of the starting 3-carboxyphenylaminocyclohexen-2-ones but shifted to shorter
wavelength and with lower intensity.

PMR spectra of IIla-n were complex, showing the protons of the carboxyl group, the phenyl substituents, and the 4-H
{2, 3]. For interpretation of the 1.82-3.43 ppm portion of the spectrum, we have synthesized 7,7-dimethyi-1,4-diphenyl-
1,2,3,4,5,6,7.8-octahydroquinoline-2,5-dione (IV) in which the methylene protons are isolated from one another. Comparison
of the spectra for III and IV in the region 2.95-3.43 ppm identified these signals as those of the 3-CH,. However, the remain-
ing region of the spectrum (1.82-2.95 ppm) remained complex and could not be interpreted by the usual methods. The inte-
grated peak intensity for these signals corresponded to six hydrogens.

Riga Technical University, Riga 226048. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 7, pp. 947-
949, July, 1990. Original article submitted September 28, 1988; revision submitted August 9, 1989.

790 0009-3122/90/2607-0790312.50 ©1991 Plenum Publishing Corporation



§10aD spunodwiod urarewal 3y 10§ “Yq-OSNA W ‘J ‘O] JOJ SIUIALOS 44
"Jouey1s woj spunoduiod Fururewds oY pue ‘IdjeM—[OuBy1d Wolj QI ‘PIoe 11308 wioyj PAzI[[e1s100x a1 [ 4§ ‘offf spunoduio)),,

w {H8) (8'21) cog ‘(ys 0'€l) ez | usgror ‘seer
b | QLT g6 19l 06G | ere | iy e I1'e  bzo | 1161 ['(0°G8) Geg C(H'EG)  G0G ‘USeL9TUSEEIOl| LILIY 9¥G T RFG | SONTH®D | un
u (H8) (9°'¢1) 967 ‘(ys ST1) 982 (.. 0891
gy | 683 U6 1] 10e 68| 12 | ek r 63 er's L9 | SO'TE [(8'G1) 9% (283} 00%| ‘¥/91 “USQ0LI| OTLY| L8371 °GEG | SONHED | wyyi
. . 1 (H6) (9'c1) 962 ‘{ us 9'3}) 983 .
€S | 6¥'3 " L8'1|¥0'E L6 | 9L P ¥l vl ‘(g'21) 9g¢ ‘(2'83) 003 .. 9¥91 €691 SpT U Evl FON"H®D | %111
. . w (H8) (0'08) 16| US9597°Usgg9l _
L9 |SLG 161 ]08€ 00 SPp T LEP L o1'e  00°2 | 8611 |(2'€e) @oT ‘(8'¥G)  €0G | USS69T USOILI| 03LI| 192 " 653 | 'ONIDMH™D | ¥Ii
. u (H8) (9°21) 163 - us1g9l
€9 |9L% " 06'1|6g'e T 00'E or'y U 8e'Y mo.wﬁ.:mi %e'gl |'(2'sa) olg ,:M.vmvv wmm ys 991 US1691| 6121) L2522 |'ONIDS'HFD | iy
e} H8 g'61) L
99 |08z ¥6'1 |90'C” " 66'C S 028 " 60°L | g611 |(+'38) 58T ‘(¥'98) 103 8491 ‘6.91ius6691f 083" 8¥¢ |'ONID*'HYD | 1111
. . . w (H6) (8'21) 968
€9 |€¥'3 981 |L6C 06T Iy €' | 09'8 91, ‘(g'91) 0gg ‘(g'og) 008 6591 ¥0LI| LI " 0L1 | *ONIDMHY™D | ylIl
. . . . W (H8) (9'¢g) €65°¢(us 09T ‘8591
06 |08'C " "96' | 1I'€"""96'C 09F " 1S | 81'8 " 00'L | 02'gl ['0°02) 81% ‘(9'S3) ¥0%|'US 089T°USE691] COLI| 093 "6S3 | °O°NYH¥ ) | 9l
- o w (H®) . (9'22) 063| - ys 1691
¥ |€8G 061 jEve T 9lE 8Py 0Py | 029 gL | ov'al [‘(8°03) 186G ‘(0'¢e) ¥0Z| ‘us 9,91 ‘6891| 80LI| 16G° 77967 | SONU'HED | ;I
— o u (H®) (z'cz) 887 ‘(ys | USQELII ‘usEgol
8L |L8G  T161 |€he " LIE 0S'y " IP'% | 328" " €eL | LETL {F'81)  81C .S.N@A mow “ys069T USTILI| 8ZLI| 963 " S63 | SO'NP'H®D | olii
0'%2
e B . u (H6) 88% ‘{ us'9'gl) €% ‘(ys
€8 169G e8I |gi'e " H0E Z9F U EC'T [ 03'8 T 00°L ot1) Lig ‘(0'¥g) <08 1691} TOLI} @61 " "061 | FO'N'H'D | plIi
e o 3 (H6) (¥'81) 863 (us
Qg |85 681 | FO'S" " 16'C 16'% ¥3'8 " ¥0'L | 63°01 | £01)  €gg (¥'9E) 00T [UsS 6191°Us $SOI| LIZI| ¥L1° "%/l FONS'H®D | o111
- e 3 (He6) (¢'81) ¥6g ‘(ru eele]
19 |9 " 16'1 | gI'e" " ¥0'E £a'y 2’8 2L | 09l | 9'el) eog (8'63) 00%{ ‘us 0691 ‘€0LI] 9IZ1| 6€2° " €5 | YONS'H®D | a1l
- o 3 (HOT) (8'81) 86¢ “ (us
09 |8¥'C " 181 | $0°C" "86F 8y 15 20 ARAA W3 09'9) 9ez ‘(0'GZ) 80T 1791] 6891 gel ""get | FON®'M'?D |elnn
(Ho_‘w) (He PR _ .
H o . w x s HOOD '0D-¢ 02-§
P % m%wwmw, AEvuhqu mmww HHT h<uwMM ;moww <Xeu,, ¢ ;-0T-3) wu : Ve dw CINUAOF | imod
PIsTA L Y ‘umajoads An _uwo ‘umxyoeds Y1 o reorxrduy —wioy

s idd ‘umaxgoeds Mg

J808

T

(u-eq1p) souorp-g*z-outjournborpAye1dojire-y-[AusydAxoqre)-N pue -jAusyd-N "1 ITEVL

791



EXPERIMENTAL

IR spectra were recorded on a Specord IR-71 instrument, UV spectra on a Specord UV-vis in ethanol solvent, and PMR
spectra on a Tesla BS 487-C (80 MHz) with TMS internal standard.

Elemental analytical data for C, H, N, and C! for all of the newly synthesized compounds agreed with those calculated.

Arylideneisopropylidenemalonates were obtained by method [4], 3-(p-carboxyphenylamino)cyclohexen-2-one (p-II) by [5],
and 3-phenylaminocyclohexen-2-one (11, no carboxyl group) by [6].

3-(m-Carboxyphenylamino)cyclohexen-2-one (m-II, C;3H3NOj). Dihydroresorcinol (5.6 g, 0.05 mole)
and m-aminobenzoic acid (6.85 g, 0.05 mole) in 35 ml ethanol were refluxed for 10-15 min, and the precipitated solid filtered
off and washed on the filter with ethanol to give 9.55 g (82.7%) of product. Crystallization from acetic acid gives finely
crystalline yellow material with mp 244-245°C.

3-(o-Carboxyphenylamino)cyclohexen-2-one (o-II, C,3H,3NO,). Dihydroresorcinol (5.6 g, 0.05 mole) and
o-aminobenzoic acid (6.85 g, 0.05 mole) were refluxed in ethanol (30 ml) for 8 h. The oily product was treated with water
(20 ml), placed in a refrigerator to yield a crystalline precipitate. Filtering and washing on the filter with ethanol gave 4.27 g
(37.0%). Crystallization from acetic acid gave finely crystalline brown product with mp 174-176°C.

N-Phenyl- and N-Carboxyphenyl-4-aryl-1,2,3,4,5,6,7,8-octahydroquinoline-2,5-diones (IIIa-n).
Malonate I (0.01 mole) and 3-phenylaminocyclohexen-2-one or compound II (0.01 mole) were refluxed in ethanol (15 ml) for
2 h on a water bath. The solution was evaporated, placed in a refrigerator, and the precipitated solid filtered off and recrystal-
lized.

7,7-Dimethyl-1,4-diphenyl-1,2,3,4,5,6,7,8-octahydroquinoline-2,5-dione (IV, C,3H,3NO3). Ben-
zylideneisopropylidenemalonate (2.32 g, 0.01 mole) and 5,5-dimethyl-3-phenylaminocyclohexen-2-one [7] (2.15 g, 0.01
mole) were refluxed in ethanol (15 ml) on a water bath for 45 min. The solution was evaporated, placed in a refrigerator, and
the precipitate of IV filtered, washed on the filter with ethanol and ether to give 1.92 g (55.6%). Crystallization from ethanol
gives white crystals with mp 147-149°C. IR spectrum: 1705, 1654, 1621, 1596, 1559 sh, 1554, 1494 cm™!. UV spectrum,
Amax> 1M (:10-3): 206 (22.8), 237 (6.6, sh), 299 (17.8). PMR spectrum: 7.22-7.40 [10H, m, 1,4-(C4Hs),]; 4.48 (1H, t, 4-
CH); 2.99-3.05 (2H, m, 3-CH,); 2.28 (2H, s, 6-CH,); 2.03 (2H, s, 8-CHy); 0.97 ppm [6H, d, J = 8 Hz, 7,7-(CH,),].
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