>KypHan opraHivHoi Ta chapmaueBTuyHoi Ximii. — 2015. — T. 13, Bun. 3 (51) ISSN 2308-8303

UDC 547.831.3

THE SYNTHESIS OF 6-R-2,2,4-TRIMETHYL-
1,2-DIHYDROQUINOLINE- AND 6-R-4-R’-2,2,4-TRIMETHYL-
1,2,3,4-TETRAHYDROQUINOLINE-8-CARBOXYLIC ACIDS -
THE STRUCTURAL ANALOGUES OF HELQUINOLINE

S.M.Medvedeva, M.E.Plaksina, Kh.S.Shikhaliev

Voronezh State University
1, Universitetskaya sq., Voronezh, 394006, Russia. E-mail: chocd261@chem.vsu.ru

Key words: pyrrolo[3,2,1-ij]quinoline-1,2-diones; oxidation; 6-R-2,2,4-trimethyl-1,2-dihydroquinoline-
8-carboxylic acid; 6-R-4-R’-2,2,4-trimethyl-1,2,3,4-tetrahydroquinoline-8-carboxylic acid

The peculiarities of the oxidation reaction of substituted (5,6-dihydro)-4,4,6-trimethyl-4H-pyrrolo[3,2, 1-ij] quino-
line-1,2-diones have been investigated. 6-R-2,2,4-trimethyl-1,2-dihydroquinoline-8-carboxylic acids and 6-R-4-
R’-2,2,4-trimethyl-1,2,3,4-tetrahydroquinoline-8-carboxylic acids, which are structural analogues of the natural
antibiotic Helquinoline ((2R,4S)-4-methoxy-2-methyl-1,2,3,4-tetrahydroquinoline-8-carboxylic acid), have been
obtained by oxidation of 8-R-4,4,6-trimethyl-4H-pyrrolo[3, 2, 1-jjlquinoline-1,2-diones and their hydrogenated ana-
logues — 8-R-6-R’-4,4,6-trimethyl-5,6-dihydro-4H-pyrrolo[3, 2, 1-ijjquinoline-1,2-diones. It has been shown that
8-R-6-R’-4,4,6-trimethyl-5,6-dihydro-4H-pyrrolo[3, 2, 1-ijlquinoline-1,2-diones and 8-R-4,4,6-trimethyl-4H-pyrrolo
[3,2, 1-ijlquinoline-1,2-diones are oxidized similar to isatin with opening of the pyrrole-1,2-dione fragment and
subsequent decarboxylation, and the presence of bulky substituents — gem-dimethyl groups in the second posi-
tion of the hydroquinoline cycle has no steric effect on the process. Moreover, it has been found that oxidation
of 8-R-4,4,6-trimethyl-4H-pyrrolo[3, 2, 1-jjlquinoline-1,2-diones proceeds selectively with opening the pyrrole-1,2-
dione fragment without affecting the multiple bond of the dihydroquinoline cycle, polymerization also does not oc-
cur on it. The structure of 6-R-4-R’-2,2,4-trimethyl-1,2,3,4-tetrahydroquinoline-8-carboxylic acids and 6-R-2,2,4-
trimethyl-1,2-dihydroquinoline-8-carboxylic acids has been confirmed by 'H NMR and "*C NMR spectroscopy,
mass spectrometry and elemental analysis. With the help of mass spectroscopy it has been shown that the
heterocyclic fragment of 6-R-2,2,4-trimethyl-1,2-dihydroquinoline-8-carboxylic acids is more stable compared to
the fragment of 6-R-4-R’-2 2,4-trimethyl-1,2,3,4-tetrahydroquinoline-8-carboxylic acids.

CUHTE3 6-R-2,2,4-TPUMETWNII-1,2-4UTQPOXIHOJIIH- | 6-R-4-R’-2,2,4-TPUMETWNII-1,2,3,4-TETPATIJPO-
XIHOJIIH-8-KAPBOHOBUX KUCJIOT — CTPYKTYPHUX AHAJIOINB HELQUINOLINE
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Knrovoei cnoea: nipon|[3,2, 1-ijJxiHoniH-1,2-0i0H; OKUCHEHHST; 6-R-2,2,4-mpumemur-1,2-0u2idpoxiHoniH-8-kapbo-
Hosa Kucrioma, 6-R-4-R’-2,2,4-mpumemun-1,2,3,4-mempazidpoxiHoniH-8-kapboHosa Kucroma

HocnidxeHi ocobrusocmi peakuii OKUCHEHHST 8 psdy 3amiueHux (5,6-0uzidpo)-4,4,6-mpumemurn-4H-nipono|3,2, 1-ij]
XiHoriH-1,2-0ioHig. OKucHeHHsIM 8-R-4,4,6-mpumemur-4H-niposno[3,2, 1-ijjxiHoniH-1,2-0ioHie i ix 2i0posaHuUx aHasio-
eig 8-R-6-R’-4,4,6-mpumemun-5,6-0uziopo-4H-nipono(3, 2, 1-ij]xiHoniH-1,2-0ioHie ompumaHi 8idrnosioHo 6-R-2,2,4-
mpumemur-1,2-0ueidpoxiHoniH-8-kapboHosi kucriomu ma 6-R-4-R’-2,2,4-mpumemur-1,2,3,4-mempaciopoxiHo-
TiH-8-kapbOOHO8I KUCIIomu, W0 € CMPyKmypHUMU aHaso2amu rnpupodHo2o aHmubiomuka Helquinoline ((2R, 4S)-
4-memokcu-2-mpumemuri-1,2,3,4-mempaeidpoxiHoniH-8-kapboHosoi kucriomu). Moka3saHo, wo 8-R-6-R’-4,4,6-
mpumemun-5,6-duzidpo-4H-nipono[3, 2, 1-ijjxiHoniH-1,2-0ioHu i 8-R-4,4,6-mpumemur-4H-nipono[3,2, 1-ij]xiHosiH-
1,2-0ioHuU oKucHoOMbCs MoGibHO i3amuHy 3 PO3Kpummsm niposi-1,2-0ioHo8020 hpazmeHmy i nodanbwum oe-
KapbOoKcuUno8aHHsAM, puU4YoOMy HasigHicmb y Opyeil no3uyii 2idpoxiHONIHO8020 LUKy 06°€MHUX 3acCmyrnHUKI8 —
e2eM-OuMemurbHUX 2pyr He YUHUMb CMepu4yHOo20 8rnusy Ha yel npouec. Kpim moeo, ecmaHoerneHo, w0 oKuc-
HeHHS 8-R-4,4,6-mpumemun-4H-nipono[3,2, 1-ijjlxiHoniH-1,2-0i0Hi8 npomikae cenekmueHo 3 po3Kpummsim nipori-
1,2-0ioH08020 (hpacmeHMy, He 3adinarodu KpamHy 38’53Ky Ou2iOpPOXiHONIHO8020 YUKy, roniMmepu3auyis ro Hit ma-
KOX He 8i0bysaembcs. bydosy 6-R-4-R’-2,2,4-mpumemun-1,2,3,4-mempazidpoxiHorniH-8-kapboHosux Kucriom i
6-R-2,2,4-mpumemur-1,2-0u2idpoxiHorniH -8-kapboHosux kucrom nidmeepoxeHo daHumu SAMP 'H ma 5IMP 3C
criekmpocKonii, Mac-criekmpomempii ma enemMeHmHo20 aHarnidy. 3a 0oroMoeor Mac-CrieKmpOoCKOril MoKasaHo,
wo binbuworo cmabinbHicmto 8oodie eemepouuknivHUl ppaameHm 6-R-2,2,4-mpumemunr-1,2-0ueidpoxiHosiiH-
8-kapboHOBUX KUC/IOM Y MOPIBHSIHHI 3 hpaemeHmom 6-R-4-R’-2, 2,4-mpumemunrn-1,2,3,4-mempazidpoxiHosniH-8-
KapboHosuXx Kucrom.

CUHTE3 6-R-2,2,4-TPUMETWUII-1,2-QUTMOPOXUHOJINH- U 6-R-4-R’-2,2,4-TPUMETWNI1-1,2,3,4-TETPAIUL-
POXWUHOJINH-8-KAPBOHOBbIX KUCJIOT — CTPYKTYPHbIX AHAJIOFOB HELQUINOLINE
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Knroueenie cnoea: nuppono[3,2, 1-jjlxuHonuH-1,2-0uoHbl; okucneHue; 6-R-2,2,4-mpumemunr-1,2-0ueudpoxuHo-
nuH-8-kapboHosas kucroma, 6-R-4-R’-2,2,4-mpumemun-1,2,3,4-mempaaudpoxuHonuH-8-kapboHosasi Kucrioma
U3y4deHbl ocobeHHOCMU peakyuu oKucieHUs 8 psidy 3amelweHHbIx (5,6-0ueudpo)-4,4,6-mpumemun-4H-nupporno
[3,2, 1-ijJxuHonuH-1,2-0uoHos. OkucneHuem 8-R-4,4,6-mpumemun-4H-nuppono[3,2, 1-ijjxuHonuH-1,2-0uoHo8 u ux
aulpuposaHHbix aHanoeos 8-R-6-R’-4,4,6-mpumemun-5,6-0uaudpo-4H-nuppono[3,2, 1-ijjxuHonuH-1,2-duoHos no-
Jly4eHbl coomeemcmeeHHo 6-R-2,2,4-mpumemun-1,2-0u2udpoxuHonuH-8-kapboHosslie kucnomsl u 6-R-4-R’-
2,2,4-mpumemun-1,2,3,4-mempa2udpoxuHonuH-8-kapboHo8bIe KUCI0MbI, SI8MISIOULUECS CIMPYKMYPHBIMU aHa-
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noeamu npupodHoeo aHmubuomuka Helquinoline ((2R,4S)-4-memokcu-2-memurn-1,2,3,4-mempaaudpoxXuHomnuH-
8-kapboHoeoli kucromei). [NokasaHo, ymo 8-R-6-R’-4,4,6-mpumemunn-5,6-0uaudpo-4H-nupposnof3,2, 1-ijJxuHonux-
1,2-0uoHsbi u 8-R-4,4,6-mpumemun-4H-nuppono[3,2, 1-ijlxuHonuH-1,2-duoHbl okucnstomesi mno0obHO uzamuHy
C packpbimuem nuppor-1,2-0uoHogoz2o hpaemeHma u nocaedyrowum 0ekapboKcunuposaHUeM, Npu4yemM Ha-
Jiu4que 80 8MOPOM MONIOXEHUU 2UOPOXUHOMUHO8020 YuKna 0O6beMHbIX 3amecmumernel — eeM-OuMemursibHbIX
epyrin He oKasblgaem CmepuyYeckoeo 6usiHUsI Ha amom rpouecc. Kpome moeo, ycmaHoereHo, 4mo oKucie-
Hue 8-R-4,4,6-mpumemun-4H-nuppono|[3,2, 1-ijlxuHonuH-1,2-0UuoHO8 pomeKkaem CenekKmueHO C packpblimuem
nuppor-1,2-0uoHo8020 hpaeMeHmMa, He 3ampaausasi KpamHyto ces13b OU2UGPOXUHOIUHOB020 YUKra, noaume-
pusayus rno Hell makxe He npoucxodum. CmpoeHue 6-R-4-R’-2,2,4-mpumemun-1,2,3,4-mempa2u0pOXuHOnuH-
8-kapboHosebix kuciom u 6-R-2,2,4-mpumemuri-1,2-0uaudpoxXuHOIUH-8-kapbOHO8bIX KUC/10m nodmeepxxoeHo
OaHHbIMu SIMP "H u SIMP *C cnekmpockonuu, Macc-criekmpomMempuu U srieMeHmHoeo aHasnusa. C nomowbto
Macc-criekmpoCKomnuu rnokasaHo, 4mo bonswel cmabunsHocmeto obniadaem eemepoyuknudeckull ppaemeHm
6-R-2,2,4-mpumemun-1,2-0u2udpoxuHonuH-8-kapboHO8bIX KUC/IOM 10 CPasHEHUo ¢ chpaemeHmom 6-R-4-R’-

2,2,4-mpumemun-1,2,3,4-mempaaudpOoxXuHOsIUH-8-KapbOHO8bIX KUCTOM.

The fragment of tetrahydroquinoline carboxylic
acid is the structural moiety of a wide range of na-
tural quinoline alkaloids such martinellic acid isolated
from the root bark of the South American plant Mar-
tinella iquitosensis and a new natural antibiotic Helquino-
line ((2R, 4S) -4-methoxy-2-methyl-1,2, 3,4-tetrahyd-
ro-8-quinolinecarboxylic acid) obtained from Jani-
bacter limosus Hel [1-5]. It is also present in the struc-
ture of some synthetic medicinal products (antibiotic
of a new generation virantmycin [6, 7], oxamniquine
[8] used to treat schistosomiasis, etc.). In particular,
hydroquinoline-8-carboxylic acids possess the anti-
rheumatic, antibacterial activity [4, 9]. At the same
time derivatives of 2,2,4-trimethyl-1,2-dihydroqui-
nolines and their hydrogenated analogues - substi-
tuted 2,2,4-trimethyl-1,2,3,4-tetrahydroquinolines
[10-12] exhibit a broad spectrum of the biological
activity. In this connection the synthesis of 2,2,4-tri-
methyl-1,2-dihydroquinoline and 2,2,4-trimethyl-1,2,
3,4-tetrahydroquinoline-8-carboxylic acids being the
structural analogues of the natural antibiotic Helqui-
noline is of interest. In addition, these aromatic ami-
no acids are good building blocks for constructing
new heterocyclic compounds, including with the pro-
perties of surfactants.

One of the most effective methods for the syn-
thesis of substituted anthranilic acids is oxidation of
various 1H-indole-2,3-dione (isatins) with hydrogen
peroxide in the aqueous solution of alkalies [13, 14].
In the cause of this reaction isatins undergo disclo-
sure of the pyrrole ring and are converted into salts
of isatoic acid decarboxylated when reacting with an
oxidizing agent. The structure of various 4,4,6-tri-
methyl-4H-pyrrolo[3,2,1-ij]quinoline-1,2-diones [15]
earlier synthesized by us and the structure of isatin

contain the pyrrol-1,2-dione fragment, which can be
subjected to oxidation, but the presence of gem-di-
methyl groups may create steric hindrance for the
attack of the carbon atom of the amide group by the
hydroxide ion [16]. It has been found that like isatin
the disclosure of the pyrrole-1,2-dione fragment and
decarboxylation occur without difficulty for all 8-R-
6-R’-4,4,6-trimethyl-5,6-dihydro-4H-pyrrolo[3,2,1-ij]
quinolin-1,2-diones 1a-f under the action of hydro-
gen peroxide in the alkaline medium. The subsequent
treatment with dilute hydrochloric acid leads to for-
mation of 6-R-4-R’-2,2,4-trimethyl-1,2,3,4-tetrahyd-
roquinoline-8-carboxylic acids 2a-f undescribed pre-
viously (Scheme 1).

Similar interaction was conducted with hydrogen
peroxide in the alkaline solution of 8-R-4,4,6-trime-
thyl-4H-pyrrolo[3,2,1-ij]quinoline-1,2-diones 3a-e, con-
taining the multiple bond in the heterocycle. It should
be noted that for 1.2-dihydroquinolines polymeriza-
tion is possible [17]. Furthermore, it is known that
N-acyl-1,2-dihydroquinoline are oxidized with per-
oxides to form N-acyl-1,2-dihydroquinoline-3,4-epoxi-
des [18], in which opening of the epoxide ring occurs
under the action of bases [19]. It has been found that
the oxidation reaction of pyrroloquinolinediones 3a-e
occurs selectively without affecting the multiple bond,
and leads to 6-R-2,2,4-trimethyl-1,2-dihydroquinoline-
8-carboxylic acids 4a-e. Formation of polymerization
products in this reaction is not detected (Scheme 2).

The structure of quinolinecarboxylic acid 2a-f and
4a-e has been unequivocally proven by the totality
of the evidence of spectroscopy and spectrometry.
The signals of protons of the secondary amino- and
carboxyl groups are present in the 'H NMR spectra
of compounds 2a-f and 4a-e compared to the spec-
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Scheme 1
22



>KypHan opraHivHoi Ta chapmaueBTuyHoi Ximii. — 2015. — T. 13, Bun. 3 (51)

ISSN 2308-8303

R
X

1) NaOH + H,0,

2) H*

N
H
@) OH4

3,4R =H (a), Me (b), MeO (c), Et (d), F (e)

Scheme 2

tra of the starting pyrroloquinolinediones 1a-f and
3a-e. In the mass spectra (EI) of quinolinecarboxylic
acids 2a-f and 4a-e the peaks of molecular ions with
the low intensity (I,,, = 20-25%, I, = 10-17%, respec-
tively) are observed; they are subjected to further
fragmentation with emission of the methyl radical.
The ions formed by sequential cleaving of molecular
ions of the methyl radical and the molecule of H,0
have the maximum intensity (I, = 100%). In the spectra
of 1,2-dihydroquinoline-8-carboxylic acids 4a-e in
contrast to the spectra 1,2,3,4-tetrahydroquinoline-
8-carboxylic acids 2a-f the fragment ions formed by
sequential cleaving of molecular ions of the methyl
radical, the molecule of H,0 and the molecule of CO
(Iy = 15-20%) are present. It indicates a greater stabi-
lity of the 1,2-dihydroquinoline fragment compared
to the 1,2,3,4-tetrahydroquinoline one.

Experimental Part

The 'H NMR spectra and '3C were recorded on a
“Bruker AM-500" device (500 and 125 MHz, respec-
tively) in the pulsed Fourier regime in CDCl,, the po-
sition of signals of the test substances was determi-
ned by the §-scale. The assignment of signals was car-
ried out relative to the residual proton signals of the
deuterium solvent. Mass spectra were recorded on a
FINNIGAN MAT.INCOS spectrometer with the elec-
tron impact of 50 70 evc and direct input of the sam-
ple into the source of ions at 100-150°C and an ac-
celerating voltage of 70 eV. Elemental analysis was
performed on a Perkin Elmer 2400 device. The melt-
ing points were determined on a PTP-M device. Con-
trol of the individual reactants and the compounds
obtained, as well as the course of the reaction was
monitored by thin layer chromatography (TLC) on
Merck TLC Silica gel 60 F254 plates (254-subscript)
in the system of CHCl,-EtOAc, 10:1. The starting com-
pounds 1a-f and 3a-e were synthesized by the pro-
cedure given earlier [15].

The general procedure for oxidation of 8-R-6-R’-
4,4,6-trimethyl-5,6-dihydro-4H-pyrrolo[3,2,1-ij]
quinoline-1,2-diones l1a-f and 8-R-4,4,6-trime-
thyl-4H-pyrrolo[3,2,1-ij]quinoline-1,2-diones 3a-e.
Allow to stand 0.02 Mol of the corresponding pyr-
roloquinolinedione 1a-for 3a-e in 20 ml of 20% aque-
ous solution of sodium hydroxide for 30 min, then
while stirring and cooling add 0.04 Mol of hydrogen
peroxide and mix at room temperature for 1.5-2 h.

Pour the reaction mixture into 200 ml of water, neu-
tralize with 10% HCI, filter the precipitate formed,
wash with water; dry, crystallize from CCl, to give slight-
ly yellow powders 2a-f and 4a-e.
2,2,4-Trimethyl-1,2,3,4-tetrahydroquinoline-
8-carboxylic acid 2a. Yield - 2.0 g, 89%. M.p. - 167-
168°C. 'H NMR spectrum, §, ppm: 1.27 (s, 3H, CH,);
1.35 (s, 6H, C (CH,),); 1.37 (d, ] = 6.5 Hz, 1H, CH,);
1.76 - 1.80 (m, 1H, CH,); 2.91-2.96 (m, 1H, CH); 6.58
(t,J=7.5Hz, 1H, H-6 Ar); 7.33 (d, ] = 7.5 Hz, 1H, H-5
Ar); 7.83 (d,] = 7.5 Hz, 1H, H-7, Ar); 9.50-10.20 (brs.,
1H, NH); 11.20-12.50 (brs., 1H, OH). 13C NMR spec-
trum, §, ppm: 20.0, 27.5,29.2,31.5,43.1,49.4, 107.2,
113.7,126.9,130.2,132.0, 148.0, 174.2. MS: m/e (%)
219 ([M*] (19)), 204 ([M-CH,] (50)), 186 ([M-CH,-H,0]
(100)). Found, %: C71.31; H7.79; N 6.47.C;H,,NO.,.
Calculated, %: C 71.21; H 7.81; N 6.39.
2,2,4,6-Tetramethyl-1,2,3,4-tetrahydroquino-
line-8-carboxylic acid 2b. Yield - 2.0 g, 82%. M.p.
-196-197°C. 'H NMR spectrum, §, ppm: 1.29 (s, 3H,
CH,); 1.35 (s, 6H, C (CH,),); 1.37 (d, ] = 6.8 Hz, 1H,
CH,); 1.80-1.84 (m, 1H, CH,); 2.26 (s, 3H, 6-CH,); 2.95-
2.99 (m, 1H, CH); 7.20 (s, 1H, H-5 Ar); 7.26 (s, 1H, H-7,
Ar); 9.80-10.40 (brs., 1H, NH); 11.30-12.50 (brs,, 1H,
OH). BCNMR spectrum, 8, ppm: 20.3, 27.5, 29.0, 31.4,
43.3,49.4, 107.6, 123.2, 127.4, 129.5, 133.7, 145.6,
174.1. MS: m/e (%) 233 ([M*] (24)), 218 ([M-CH,]
(50)), 200 ([M-CH;-H,0] (100)). Found, %: C 72.15;
H 8.29; N 6.11. C,,H,,NO,. Calculated, %: C 72.07; H
8.21; N 6.00.
2,2,4-Trimethyl-6-methoxy-1,2,3,4-tetrahydro-
quinoline-8-carboxylic acid 2c. Yield - 2.4 g, 92%.
M.p. - 155-156°C.*H NMR spectrum, 8, ppm: 1.31 (s,
3H, CH3); 1.36 (s, 6H, C (CH3)2); 1.37 (d, ] = 6.1 Hz,
1H, CH,); 1.82-1.86 (m, 1H, CH,);); 2.98-3.01 (m, 1H,
CH); 3.78 (¢, 3H, OCH,); 7.00 (c, 1H, H-5 Ar); 7.34 (c,
1H, H-7, Ar); 9.40-10.20 (br.s., 1H, NH); 11.40-12.60
(brs., 1H, OH). 3CNMR spectrum, 6, ppm: 20.2, 28.2,
29.4,31.7,43.1,49.5,55.8,107.3,111.0, 123.5, 129.3,
143.0,149.1,173.7.MS: m/e (%) 249 ([M*] (25)), 234
([M-CH,] (40)), 216 ([M-CH,-H,0] (100)). Found, %:
C67.61; H7.57; N 5.54. C,,H,,NO,. Calculated, %: C
67.45; H 7.68; N 5.62.
2,2,4-Trimethyl-6-ethyl-1,2,3,4-tetrahydro-
quinoline-8-carboxylic acid 2d. Yield - 2.3 g, 88%.
M.p. - 157-158°C. *H NMR Spectrum, 8, ppm: 1.21
(t ] = 7.6 Hz, 3H, CH,CH,); 1.27 (s, 3H, CH,); 1.34
(s, 6H, C (CH,),); 1.37 (d,] = 6.6 Hz, 1H, CH,); 1.77-
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1.81 (m, 1H, CH,); 2.54 (q, ] = 7.6 Hz, 2H, CH,CH,);
2.93-2.96 (m, 1H, CH); 7.21 (s, 1H, H-5 Ar); 7.66 (s,
1H, H-7, Ar); 9.40-10.50 (br.s., 1H, NH); 11.10-12.30
(brs., 1H, OH). 3C NMR spectrum, 8, ppm: 15.8, 20.4,
27.6,27.8,29.1,31.5,43.3,49.4,107.2,127.2,128.3,
129.5, 132.5, 146.3, 174.1. MS: m/e (%) 247 ([M*]
(27)), 232 ([M-CH,] (54)), 214 ([M-CH,-H,0] (100)).
Found, %: C 72.98; H 8.44; N 5.75. C,.H,,NO,. Calcu-
lated,%: C 72.84; H 8.56; N 5.66.
2,2,4-Trimethyl-6-fluoro-1,2,3,4-tetrahydro-
quinoline-8-carboxylic acid 2e. Yield - 2.0 g, 91%.
M.p. - 172-173°C. 'H NMR Spectrum, §, ppm: 1.32
(c, 3H, CH,); 1.37 (s, 6H, C (CH,),); 1.38 (d, ] = 6.2 Hz,
1H, CH,); 1.86-1.90 (m, 1H, CH,);); 2.99-3.02 (m, 1H,
CH); 7.15 (s, 1H, H-5 Ar); 7.53 (s, 1H, H-7, Ar); 9.60-
10.20 (brs, 1H, NH); 11.40-12.70 (br.s, 1H, OH). 13C
NMR Spectrum, §, ppm: 20.4, 28.4, 29.2, 31.7, 43.21,
50.8,115.1,116.5,120.9,122.2,131.0, 147.1, 153.2,
173.2. MS: m/e (%) 237 ([M*] (21)), 222 ([M - CH,]
(49)), 204 ([M-CH,-H,0] (100)). Found, %: C 77.81;
H 7.48; N 4.63. C,,H,,NO.. Calculated, %: C 77.65; H
7.49; N 4.53.
2,2,4,6-Tetramethyl-4-phenyl-1,2,3,4-tetra-
hydroquinoline-8-carboxylic acid 2f. Yield - 2.4 g,
77%. M.p. - 205-206°C. 'H NMR Spectrum, §, ppm:
0.89 (s, 3H, C (CH,),); 1.35 (s, 3H, C(CH,),); 1.77 (s,
3H, CHs); 2.06-2.12 (m, 1H, CH,); 2.24 (s, 3H, 6-CH,);
2.38-2.43 (m, 1H, CH,); 7.18 (s, 1H, H-5 Ar); 7.14-7.27
(m, 5H, Ph); 7.79 (s, 1H, H-7, Ar); 8.40-10.00 (br.s.,
2H, NH, OH). 3C NMR Spectrum, §, ppm: 20.2, 27.7,
28.9,31.3,43.3,49.5,107.2,123.4,126.2,127.6,129.0,
129.5,129.7,133.7,137.4, 145.0, 174.3. MS: m/e (%)
309 ([M*] (22)), 294 ([M - CH,] (38)), 276 ([M-CH,-H,0]
(100)). Found, %: C77.72; H 7.37; N 4.64. C,,H,.NO,.
Calculated,%: C 77.64; H 7.49; N 4.53.
2,2,4-Trimethyl-1,2-dihydroquinoline-8-carb-
oxylic acid 4a. Yield - 1.9 g, 86%. M.p. - 174-175°C.
'H NMR Spectrum, §, ppm: 1.36 (s, 6H, C (CH,),); 1.98
(s, 3H, CH,); 5.38 (s, 1H, CH); 6.53 (t,] = 7.8 Hz, 1H,
H-6 Ar); 7.19 (d,] = 7.8 Hz, 1H, H-5 Ar); 7.78 (d, ] =
7.8 Hz, 1H, H-7, Ar); 8.90-9.20 (br.s, 1H, NH); 10.80-
11.80 (brs, 1H, OH). **C NMR Spectrum, §, ppm: 19.0,
32.3,52.0,107.2,114.2,122.2,127.4,128.5, 128.9,
131.3,131.4, 147.7, 174.0. MS: m/e (%) 217 ([M*]
(10)), 202 ([M-CH,] (47)), 184 (|[M-CH,-H,0] (100)),
156 ([M-CH,-H,0-CO] (15)). Found, %: C 72.01; H 7.06;
N 6.40.C,;H,;NO,. Calculated, %: C71.87; H6.96; N 6.45.
2,2,4,6-Tetramethyl-1,2-dihydroquinoline-8-
carboxylic acid 4b. Yield - 2.0 g, 81%. M.p. - 197-
198°C. 'H NMR Spectrum, §, ppm: 1.35 (s, 6H, C (CH,),);
1.98 (s, 3H, CH,); 2.22 (s, 3H, 6-CH,); 5.39 (s, 1H, CH);
7.03 (s, 1H, H-5 Ar); 7.59 (s, 1H, H-7, Ar); 8.80-9.40
(br.s, 1H, NH); 10.50-11.20 (br.s, 1H, OH). 3C NMR
Spectrum, §, ppm: 19.0, 20.4, 32.0,51.9, 107.0, 122.4,
123.2,127.5,128.9,130.3,130.6, 130.7, 147.7, 174.0.
MS: m/e (%) 231 ([M*] (17)), 216 ([M-CH,] (50)), 198
([M-CH;-H,0] (100)), 170 ([M-CH;-H,0-CO] (21)).
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Found, %: C 72.82; H 7.52; N 6.13. C14H17NO2. Cal-
culated, %: C 72.70; H 7.41; N 6.06.
2,2,4-Trimethyl-6-methoxy-1,2-dihydroquino-
line-8-carboxylic acid 4c. Yield - 2.2 g, 87%. M.p. -
172-173°C. 'H NMR Spectrum, §, ppm: 1.39 (s, 6H, C
(CH,),); 2.00 (s, 3H, CH,); 3.79 (s, 3H, OCH,); 5.51 (s,
1H, CH); 6.93 (s, 1H, H-5 Ar); 7.30 (s, 1H, H-7, Ar);
9.00-9.20 (brs, 1H, NH); 10.60-11.90 (br.s, 1H, OH).
13C NMR Spectrum, 6, ppm: 19.0,31.6,32.3,52.2,55.9,
107.3,111.4,119.4,124.6,127.4,130.3, 142.6, 149.5,
173.5.MS: m/e (%) 247 ([M*] (14)), 232 ([M-CH,] (58)),
214 ([M-CH,-H,0] (100)), 186 ([M-CH,-H,0-CO] (7)).
Found, %: C 68.11; H 7.07; N 5.53. C,,H,,NO,. Calcu-
lated, %: C 68.00; H 6.93; N 5.66.
2,2,4-Trimethyl-6-ethyl-1,2-dihydroquinoline-
8-carboxylic acid 4d. Yield - 2.1 g, 84%. M.p. - 178-
179°C. 'H NMR Spectrum, §, ppm: 1.21 (t,] = 7.6 Hz,
3H, CH,CH,); 1.37 (s, 6H, C (CH,),); 2.01 (s, 3H, CH,);
2.53(q,] =7.6 Hz, 2H, CH,CH,); 5.41 (s, 1H, CH); 7.08
(s, 1H, H-5 Ar); 7.52 (s, 1H, H-7, Ar); 8.00-8.90 (brs,
1H, NH); 10.70-11.40 (br.s, 1H, OH). 3C NMR Spec-
trum, §, ppm: 15.8,19.1, 28.0, 32.2,52.1, 107.3, 122.6,
127.6,128.8,129.3,129.5,129.8,130.2, 145.6, 173.9.
MS: m/e (%) 245 ([M*] (13)), 230 ([M-CH;] (68)), 2128
([M-CH,-H,0] (100)), 184 ([M-CH,-H,0-CO] (15)).
Found, %: C 73.53; H 7.74; N 5.84. C;;H,,NO,. Calcu-
lated, %: C 73.44; H 7.81; N 5.71.
2,2,4-Trimethyl-6-fluoro-1,2-dihydroquinoline-
8-carboxylic acid 4e. Yield - 1.9 g, 78%. M.p. - 169-
170°C. 'H NMR Spectrum, §, ppm: 1.38 (s, 6H, C (CH,),);
1.97 (s, 3H, CH,); 5.48 (s, 1H, CH); 6.96 (s, 1H, H-5 Ar);
7.44 (s, 1H, H-7, Ar); 8.70-9.00 (br.s, 1H, NH); 10.20-
11.60 (brs, 1H, OH). 13C NMR Spectrum, 8, ppm: 19.1,
32.5,52.1,107.0,114.1, 122.4,127.2, 114.1, 129.0,
131.5, 147.6, 161.4, 174.5. MS: m/e (%) 235 ([M?*]
(19)), 220 ([M-CH,] (48)), 202 ([M-CH;-H,0] (100)),
174 ([M-CH,-H,0-CO] (23)). Found, %: C 72.82; H 7.52;
N 6.13.C;H,,FNO,. Calculated, %: C 66.37; H 6.00; N 5.95.

Conclusions

1. It has been shown that 8-R-6-R’-4,4,6-trime-
thyl-5,6-dihydro-4H-pyrrolo[3,2,1-ij]quinoline-1,2-
diones and 8-R-4,4,6-trimethyl-4H-pyrrolo|3,2,1-ij]
quinoline-1,2-diones are oxidized with hydrogen per-
oxide in the presence of alkali to form 6-R-4-R’-2,2
4-trimethyl-1,2,3,4-tetrahydroquinoline-8-carboxylic
acids and 6-R-2,2,4-trimethyl-1,2-dihydroquinoline-
8-carboxylic acids, respectively, and the presence of
bulky substituents - gem-dimethyl groups in the se-
cond position of the hydroquinoline cycle has no ste-
ric effect on disclosure of the pyrrole-1,2-dione frag-
ment and the subsequent decarboxylation.

2. It has been found that oxidation of 8-R-4,4,6-
trimethyl-4H-pyrrolo[3,2,1-ijJquinoline-1,2-diones
proceeds selectively with opening of the pyrrole-1,2-
dione fragment without affecting the multiple bond
of the dihydroquinoline cycle.
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