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REACTIONS OF AMINOQUINOLINES

WITH UNSATURATED CARBOXYLIC ACIDS.
4*, SYNTHESIS OF 4-CARBOXY-
1-QUINOLYL-2-PYRROLIDINONES

Z. 1. Beresnevictus and V. Viliunas

1-Quinolvi-4-carboxy-2-pvrrolidinones have been synthesized by the reaction of aminoquinolines with
itaconic acid. Decyclization of the products gave 2-(quinolvliaminomethvl)succinic acids.

Keywords: quinolylaminobutanoic acid, 1-quinolyl-4-carboxy-2-pyrrolidinones, biological activity.

Pyrrolidinone derivatives are of interest as compounds possessing a wide range of valuable properties. They
show growth regulating [2], psychotropic and antitumor [3] effects, and they are used for the synthesis of medicinals [4].

It scemed to us to be interesting to preparc the previously undescribed 1-quinolyl-3-carboxy-2-
pyrrolidinones 2. These compounds were synthesized in 30-60% yiclds by heating the corresponding
aminoquinolines 1 with itaconic acid in water or tolucne.
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aR~= 4-C9H(,N; bR= 5-CQH(,N;C R= 2-CH3-5—C9H5N; dR= 6-C9H(,N;
e R = 2-CH;-6-CoHsN; f R = 4-CH;3-8-CsHsN; g R = 5-Br-8-CoHsN

Pyrrolidinones 2 are stable to acid hydrolysis. The sodium salts of carboxypyrrolidinones 3 are obtained by
treatment of compounds 2 with an equivalent amount of alkali, but heating with an excess of alkali caused opening
of the pyrrolidinone ring to give disodium salts of 2-(quinolylaminomethyl)succinic acid 4. The free
2-(quinolylaminomethyl)succinic acids were not isolated: neutralization or acidification of salts 4 solutions gave
the cyclic compounds 2.

* For Communication 3, see [1].

Kaunus Technological University, Kaunas 3028, Lithuania; e-mail: zigmuntas. beresnevicius@ctf ktu.lt.
Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 7, pp. 932-935, July, 2000. Original article
submitted February 15, 1999.

818 0009-3122/00/3607-0818825.00©2000 KluwerAcademic/Plenum Publishers



Z-lourdoad 968 €€ LI0S N

1€ (HS) 60°6-8S°L | (W) BE'+-30°F £5°€-9¢°€ (6=r1181 ‘90C 8T8 8Tt 96r FOINIg Y HTD 4
[oueys 9£01 TS 99'99 o

9¢ (HS) §8°8-¢'L w=neov 19°¢€-81°¢ O=9%67 | 9T ‘0T 9T 01 or’s €699 FOINFIHSD 114
joueyid 9¢°01 s 99°99 o

9¢ (HS) 8T'8-$T'L w=rnere 8S°€-81°€ ®=r6LT | 097 ‘617 vroT 6¢¢ $8'5Y COINSTHE'D a
jouepa £6°01 Ly 79's9 .

s (H9) §0°6-9°L (L=nery S9EITE W=7 56T '$9¢ £601 Y €S9 LOINTIHEL) .14
fouey1d 9501 ws 9999 )

Lt (148 81°8-9'9 w=noy et ©O=PT | 97 R4 6101 oFS 86799 SN 7
foueya £6°01 Ly 79'59 o

0t (119) RO'6-69"9 @w=nrolrt 89°€-0T'¢ ©=r187 €L v801 9% ¥sy LOINTIHM D qaz
e £6°01 ur 7999 .

N (H9) ££°8-0¥'9 9=re9t 09°£-81°¢ (W) §8'7-¢9°T "9L) ]L0T iy 069 LOINFIHYD 87

zl ] 01 6 ] L 9 S v £ 4 I

W wose (P) THON (W) HD (PYOJHY [(G)HD N H B)
DA JU3A|OS CPTETTETTR) e[nuuoy | punod
PIGLA (zH *stuesued Fuidnod) wdd *g *wndads YN I, {-aap) ), 'dw “piimeg leodwiy | -wo)
% ]

pazisayiuAg spunodiuio)) ayj Jo sonsiidoeIey)) [edwayd0disAyd [ 414V.L

819



‘Of Ui p pue ¢ pue “p-OSIAA Ul 87 ‘HOOD 1D Ul papi0dal d1am J-vZ spunodwiod jo enoadg

| Jouey)a 08’8 08'€ PRTS ) o
£ (HY) 8E'8-85'Y (u) S ¢-0T°t 0T8T () €9°Z-8¢°C LY LS8 o't 09°CS CENFOINETHN D PY
foueyi £r'8 STy Trs L
(s (HS) 01'8-€99 | (W opEgle obE-ElE (W BgT-£97 | 65T €8¢ 178 90 0t ENFOINMIHID o
[ouEYId 088 08'¢ 2. WA o
b (HY) 0t'8-899 r=r9op¢ 85 E81'E (W) 88°T-55°T L9¢ 658 65t 99°CS TENFOINTHMD sp
louey PR'L 8 80'LY -
001 ‘167 vl 897 +g79% ENIOTNAELHPLD =
o2 856 gy $9'19 -
001 ‘0lE v66 {2 sc19 ENYOINELHE!D Ly
_O:_ﬁ__u E E P09 o
001 | (H9) 0L89tL (8= e8¢ SPE-RTE (8=7)587 ‘65¢ €86 Ut 8709 ENFOINHTD Ly
louejid 65°6 8t $9°19 i ]
001 (HS) EE'8-L°9 (8=revy 8b'€-€0°€ (8=N¥8T | LT TLE 166 £ w19 ENFOINE 1) %x®
oueyio ...
—_ L0l 66'¢ £°09 .
00t | (HY 0C8-£r9 (8=r) 8¢ 8EE-167C (v=r19g ¢ 606 08¢ 1609 ENYOIN!THF!D L
4l 1 0l 6 3 L 9 S v £ [4 ]

(panunuod) | 379vV.1L

820



The 'H NMR spectra of pyrrolidinones 2 (in CF;COOH) and their sodium salts 3 (in D,O) contain
doublets for the protons at C;) and Cs, in the ranges 2.63-2.95 and 4.08-4.69 ppm, and multiplets for the protons
on Cy, in the range 3.18-3.72 ppm. Comparison of the 'H NMR spectra of compounds 3 and 4 shows that the
protons of the methylene group in the NHCH: unit of aminocarboxybutanoic acids are shifted 0.9-1.1 ppm to high
ficld relative to the analogous groups in the cyclic compounds 3.

Experiments carried out by L. L. Mironova (Dr. Med. Sci.) at the Institute for Poliomyelitis and Viral
Encephalitis, Russian Academy of Sciences, showed that compounds 3 and 4 had stimulated the proliferation of
isolated simian kidney cells. The decyclized derivatives of pyrrolidinones 3 did not have a significant effect on the
proliferation.

EXPERIMENTAL

'H NMR spectra were recorded with a Tesla BS-487 C (80 MHz) machine with HMDS as internal
standard. The progress of reactions and the purity of products were monitored by TLC on Silufol and Silufol
UV-254 strips. Physicochemical data on the compounds synthesized are given in Table 1.

4-Carboxy-1-quinolyl-2-pyrrolidinones 2. Itaconic acid (7.2 g, 55 mmol) and the corresponding
aminoquinoline 1a,d,e (50 mmol) were boiled in water (40 ml) for 6 h, or 1b,c,e were boiled in toluene (40 ml) for
40 h. The reaction mixtures were then kept for a day at 5°C. The crystals formed were filtered off and
recrystallized from ethanol.

Sodium Salts of 4-Carboxy-2-pyrrolidinones 3. The corresponding pyrrolidinone 2 (20 mmol) was
dissolved in 90% ethanol (30 ml) containing sodium hydroxide (0.8 g, 20 mmol). The solution was poured into
acetone (100 ml). The precipitate was recrystallized from ethanol.

Disodium 2-(Quinolylaminomethyl)succinates 4. Sodium hydroxide (1.2 g, 30 mmol) and pyrrolidinone
2 (14 mmol) were boiled in 60% cthanol (20 ml) for 4 h. The reaction mixture was then kept at 4°C. The crystals
formed were filtered off, washed with ethanol and dried.
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