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Synthesis of 1-Aryl-3-0xo0-1,2,3,4-tetrahydrobenzé]quinolines
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Abstract—New derivatives of
condensation of benzaldehydes, 2-naphthylamine, and Meldrawid. Theeffect of substituents in the
aromatic ring of benzaldehyde on the yield of target products was evaluated.

We described formerly [1] the reaction dFaryl-
methylene-2-naphthylamines with,2,-dimethyl-1,3-
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tetrahydrobenZfgjuinoline were synthesized by three-component

Meldrums acid (1), and substituted benzaldehydes
Il -XV. The reaction was carried out by boiling a

dioxane-4,6-dione (Meldrums acid). It was presumed mixture of equimolar amounts of reagents in alcoholic
that the final reactionproduct, 3-aryl-1,2,3,4-tetra- solution. The *C NMR spectra of compounds
hydrobenzdjquinolin-1-one originated from hetero- obtained (Table 1) show that the reaction products
cyclization of 2-arylaminoketoenol formed by addi- are 1-aryl-3-oxo-1,2,3,4-tetrahydrobengqg{iinolines
tion of the Meldrum’s acid to azomethine followed by since the chemical shift of the carbonyl carbon in
decarboxylation of the compound containing a dioxinecompoundsXVI, XIX, XXIV equal to~170 ppm

cycle.

indicates that the carbonyl is located in tagosition

In the present study a three-component condens!ith respect to NHgroup. In thespectra of 3-aryl-

tion was investigated of 2-naphthylaminel),(

Table 1. Chemical shifts § ppm) of **C nuclei in
compoundsXVI, XIX, XXIV (10% solutions in DMSOd,)

Atom number XVI XIX XXIV
1 (dy 31.6 31.2 22.1
2 (1) 45.3 45.9 46.1
3 (s) 172.4 172.8 172.6
da (s) 142.1 143.1 143.0
5 (d) 120.4 120.6 120.5
6 (d) 130.2 130.1 130.3
6a (s) 129.1 129.0 129.2
7 (d) 126.8 126.4 126.0
8 (d) 120.5 120.5 120.4
9 (d) 124.6 124.7 124.3
10 (d) 120.7 120.9 120.7
10a (s) 132.5 132.3 132.4
10b (s) 113.7 113.5 113.8
1 (s) 135.4 138.6 129.6
2' (d) 129.8 125.2 147.3
3" (d) 116.3 111.8 148.1
4' (s) 154.8 143.6 112.6
5 (d) 116.6 151.8 122.7
6' (d) 129.7 114.2 121.3

1,2,3,4-tetrahydrobenzipfiuinolin-1-ones the
chemical shift of the carbonyl carbon should be no
less than 200 ppni2].

Besides in the double resonantié NMR spectra
of compoundsxVI, XIX, XXIV at irradiation of the
broadened singlet of the NH group atL.35 ppm
disappears one of the minor coupling constafits
1.0 Hz in the signals of protons attached t& @ne
signal is a doublet of doublet€)11.0;3J 7.5), and
the other a doublety 11.0) with split components of
the signal (overall patterd.d.d at 3.1ppm). These
data also support the assumed structure of compounds
XVI-XXVII . Basing on these data and thosem
[3-5] we presume that in the three-component con-
densation of an appropriate aldehyde, 2-naphthyl-
amine, and Meldrurs acid the cascade heterocycliz-
ation occurs not through the addition of Meldrigm
acid to azomethine, but benzaldehydds-XV react
with enamine A formedfrom 2-naphthylamine and
Meldrums acid. Simultaneously with formation of
the cyclic condensation products occurs the cleavage
of the isopropylidene malonatang providing as a
result benzd]quinoline derivativesXVI-XXVII .

Experimental results revealed that for the yield of
the final product the electronic nature of the substitu-

2 Multiplicity of signals in spectra registered without decoupling ent in the aldehyde molecule was decisive. In the

from protons is indicated in parentheses.

present research the following aldehydes were studied:
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010/\(?
X NH

XVI-XXVII B

R = 4-OH (lll, XVI ); 3'-OH (IV, XVII ); 3'-OCH-4'-OH (V, XVIII ); 3'-Br-4'-OH-5'-OCH, (VI, XIX );
4'-OCH,CH; (VIl, XX); 3'-OCH,-4'-OCH,CHs (VIII, XXI ); 2',3'-di-OCH; (IX, XXII ); 4'-N(CHy), (X,
XX ); 4'-N(C,Hy), (XI); 4'-CgHg (XII, XXIV); 4'-CH,N (XIII, XXV ); 4'-C,H,S (XIV, XXVI); 3',4'-OCH,0
(XV, XXVII ).

Table 2. Yields, melting points, and elementahnalyses of 1-aryl-3-oxo-1,2,3,4-tetrahydrobeifizp{inolines
XVI-XXVII

Compd. | Yield, mp, Found, % . Calculated, %
no. % °c ormula
C H N C H N

XVI 60 318 78.91 5.17 4.82 C,gH.:NO, 78.89 5.19 4.84
XVII 75 274 78.88 5.22 4.81 C,H.:NO, 78.89 5.19 4.84
XVIII 70 229 75.70 5.69 4.20 C,H,(NO, 75.68 5.71 4.20
XIX 65 253-254 60.28 4.05 3.54 C,H1cNO;Br 60.30 4.02 3.52
XX 16 212-213 82.31 5.50 3.67 C,H,,NO, 82.32 5.54 3.69
XXI 30 193 79.24 5.65 3.41 C,,H,:NO, 79.22 5.62 3.42
XXII 50 275 75.68 5.73 4.19 C,H,(NO, 75.68 5.71 4.20
XX 6 287-288 79.77 6.37 8.84 C,H,N,O 79.75 6.33 8.86
XXIV 38 289-290 85.98 5.43 4.00 C,H,;NO 85.96 5.44 4.01
XXV 58 200-201 78.86 5.09 10.23 C,gH..N,O 78.83 5.11 10.22
XXVI 35 263-264 73.13 4.68 5.02 C,;H.;;NOS 73.12 4.66 5.02
XXVII 25 260-261 75.73 4.69 4.43 C,0H.1sNO, 75.71 4.73 4.42

4-hydroxy-(Il ); 3-hydroxy-(V); 4-hydroxy-3-ethoxy- positive charge on the carbon atom of the carbonyl
(V); 3-bromo-4-hydroxy-5-methoxy-\); 4-benzyl- group.

?nxgthcg\g/l-)’(ﬁ )t;)erzlz_gli(r):é/tﬁylrgfnt&%%y ngl;” lldzle::)hglll The yields and physico-chemical characteristics of
amino- (XI); 4-phenyl- KlI); 4-a-pyridyl- (XIlI)); ~ the compounds synthesized are listed in Table 2. As
4-a-thienyl- (XIV), and 3,4-methylenedioxy-X{/) seenfrom the table, the strongest electron-donors,
benzaldehydes. Since all substituents possess eldy=dialkylamines, located in the para-position of the
tron-donating properties it was only possible to takealdehyde aromatidng decrease the electrophilicity of
into account a various extent in decrease of theahe carbonyl group to such extent that the addition of
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Table 3. '"H NMR spectra of 1-aryl-3-oxo-1,2,3,4-tetrahydroberfiopjinolines XVI -XXVII , 3, ppm (, Hz) (2-5%
solutions in DMSOd,)

Compd. HY d.d. H? d.d. H? d.d. Aromatic  protons H> m
no. | (43 1.0,%) | (431.0,211.0) | (J7.5,%311.0) Ph-R (J)

XVI 4.85 (6.0) 2.60 3.00 6.60 d (8.0), 6.88 ¢8.0) | 7.18-7.45, 7.69-7.90
XVII 491 (7.7) 2.65 3.05 6.35-6.68 m 6.91-7.49, 7.19-7.98
XVII 4.85 (6.4) 2.50 3.00 6.31d(8.1),6.6d(8.1),6.8(s7.13-7.48, 7.72-7.92
XIX 5.10 (8.1) 3.18 3.37 6.60-6.70 m 7.40-7.61, 7.90-8.15
XX 4.91 (8.0) 2.61 3.10 6.85 d (8.0), 7.00 ¢8.0) | 7.10-7.52, 7.79-7.82
XXI 4.92 (6.0) 2.72 3.08 6.35 d (8.0), 6.80 d(8.0) | 7.20-7.50, 7.70-7.95
XXII 5.21 (7.6) 2.60 3.10 6.15-7.00 m 6.30-6.80, 7.20-7.80
XX 4.90 (7.8) 2.57 3.02 6.65 d (8.0), 6.89 ¢8.0) | 7.10-7.30, 7.70-7.93
XXIV 5.05 (6.1) 2.60 3.10 7.10-7.68 m 7.80-8.00

XXV 5.10 (6.4) 2.65 3.15 7.10-7.52 m 7.70-8.00

XXVI 15.29 (6.9) 3.08 3.21 6.70-6.90 m 7.18-7.59, 7.78-8.05
XXVII 4.21 (7.1) 2.70 3.05 6.48-6.80 m 7.20-7.50, 7.73-7.95

enamine A across the carbonyl double bond hardly The structure of compoundévl -XXVIlI was con-
occurs. firmed by 'H NMR, IR, UV, and massspectra. In
the IR spectra of these compounds are observed the
absorption band of NH group in the region 3500
3220 cm?), band amidelj at 1756-1600 cm?, and
band amidel() at 1526-1410 cm®. Among the out-
of-plane bending vibrations of aromatic-B bonds
(900-690 cm?) the bond unaffected by substitution
r§hou|d be mentioned at 84830 cm’® that is
caused by vibrations of two adjacentI€ bonds at
the atoms € and C in the benzoquinolinging. In
the IR spectra of compoundXIX, XXI, XXl
appears a strong absorption band at 2850 'cm
belonging to vibrations of OCklgroup, in thespec-

In the case of 4-diethylaminobenzaldehyde€l X

also the steric hindrancexperate, therefore whailed

to isolate from the tar thé-(4-diethylaminophenyl)-3-
0x0-1,2,3,4-tetrahydrobendfjuinoline, and the
yield of 1-(4-dimethylaminophenyl)-3-oxo-1,2,3,4-
tetrahydrobenzdé]quinoline (XXIII ) attained but 6%.
At the same time the electron-donor substituents i
the meta-position of the aldehyde benzeimg do not
influence the course of reaction strongly, andhere-
fore the yield of 1-(3-hydroxyphenyl)-3-oxo-1,2,3,4-
tetrahydrobenzaé]quinoline XVII') exceeds by 15%
the yield of 1-(4-hydroxyphenyl)-3-oxo-1,2,3,4-tetra- trum of compound XXV the medium band at

hydrobenzdquinoline (XV1). 650 cm?! originates from the monosubstituted
It should be noted that the yield of the final pro- pyridine, and in the spectrum afompoundXXVI

ducts from disubstitutedaldehydes is favorably a band at 580 ci corresponds to vibrations of the
affected by the electron-donor substituents in thehiophenering.

metaposition of the aldehyde benzeréng if the
second electron-donor substituent is in frega-posi-
tion. For instance, theyields of 1-(4-hydroxy-3-
ethoxyphenyl)-3-oxo-1,2,3,4-tetrahydroberfapjiino-

In the mass spectra of compound¥/I -XXVII
the peak of maximum intensit§100%) m/z 196 cor-
responds to the ionM-R)". Also the molecular ion

; M* (40-50%) andsmall number of fragment ions are
line (XVIIl ) and 1-(4-benzyloxy-3-ethoxyphenyl)-3- o e peaks of double-charged molecular ions

0x0-1,2,3,4-tetrahydrobenZgquinoline (XXI) equal 2+ , -
respectively to 70 and 30% and are higher than thosllg\aL/lJse dtht?ét:%%?/i{iénc?rip?)%?l%;a are characteristic of

of 1-(4-hydroxyphenyl)- XVI) and 1-(4-benzyloxy-
phenyl)-3-o0x0-1, 2, 3,4-tettgydrobenzdiquinoline Electron absorption spectra of tetrahydrobeifizo[
(XX) (60 and 16% respectively). This influence mayquinolines XVI -XXVII are observed in the ultra-
be rationalized by assumption that the presence of theiolet region, and theositions of absorption maxima
metasubstituent impedes the orientation effected byresembles the spectra of compounds freaphthalene
hydroxy or benzyloxy group due to deviation of the series. Theenhanced vibronistructure of absorption
aldehyde moleculérom coplanarity{6]. bands in the spectra of compounds synthesized is
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caused apparently by the influence of a carbonyb% solutions in deuterated dimethyl sulfoxide,
group in thea-position with respect to NH groufY].  internal referenc@ MS. 13C NMR spectra were taken
on TeslaBS-587 A atoperating frequency 2MHz.
Mass spectra were measured on Chromas&yMS
Hewlett Packard 5890/5972 instrumentolumn
HP-5MS (70 eV), solvent dichloromethane. UV
spectra of compounds in ethanol solution Ix
10* mol'Y) were recorded on spectrophotometer

A specific feature of'H NMR spectra of tetra-
hydrobenzdjquinolines XVI-XXVII  (Table 3)
consists in a downfield shift of the signal from!H
proton as compared to the usual position of methin
proton signals in the cyclic compound8].

In the 'H NMR spectfra Olf <I:ompoun|d§f(VI— ) Specord UV-Vis.
XXVII appears a group of multiplet signals from the , . .
aromaticpSrotons gf ngphthalerr%g ingthe region 2,2-Dimethyl-1,3-dioxane-4,6-dione (ll) (Mel-
7.10-8.49 ppm insome cases overlapping with the drum's acid). The condensation of maloracid and
signals of benzeneing that are observed as a acetone in the presence of acetic anhydride was
multiplet in the 6.31-7.490 ppm range, or as a Performed by procedure [12]. mp 9B0C°C (from
multiplet and singlet or doublet depending on thealcohol).

substituents position in the benzemmg. All the 1-Aryl-3-0x0-1, 2, 3, 4-tetrahydrobenzof]quino-
spectra of compounds synthesized contain a broadefipes XVEXXVI. A mixture of 0.01 mol of an
ed singlet atl0.25-10.45 ppmbelonging to the amino appropriate benzaldehydéll -XV, 0.01 mol of
group protonAlongside the above signals the follow- 2-naphthylamine, an®,01 mol of Meldruns acid
ing resonances are observed: in the spectraovfi- 55 hojled in 2030 ml of ethanol for 0.52 h. The

poundsXIX, XXI a singlet a3.70-3.87 ppm, in the  gearated precipitate was filterasff, washed with
spectrum of compoun#XIl two singlets aB.78 and  gyher 1o remove the unreacted initial compounds, and
3.98, and in thespectrum of compoundVIll a .y qiajized from a mixture ethandlenzene, 2:1
quartet centered a8.91 ppm from theprotons of 4mnoundsxvI, XVI were crystallized fromacetic
methyl group in the substituent. The singlet from theacid) to obtain the reaction product oparity no less
hydroxy group proton appears in the spectra of COMy 1 95%
poundsXVI-XIX at 9.25, 9.25, 9.28, and.70 ppm '

respectively. Note that the aryl substituent dtafom In preparation of compounXXV the reaction
is in a pseudoequatorial position. It &idenced by mixture after boiling for 1 h was evaporated to 2/3 of
the value of coupling constant between aton?sH;, its volume, and orcooling the reaction product was
(4.21-5.29 ppm) and é—Ha (3.00-3.37 ppm) equal precipitated with dioxane. The crystals were filtered
to 7.5 Hz. Such degrease in the standard value of theff and recrystallized from dioxane.

coupling constant °J (~11 Hz) results from :
considerable distortion of the bond angles in the  1he authors are grateful to DEhem. Sci V. ARal-

; . ~dugin, head of thelaboratory of wood chemistry at
cyclohexenering [9] caused by the presence therein o : ; ; o
o¥ a Iaxctaml grcgu]p al;d byyconju%ation with thle Novosibirsk Institute of Organi€hemistry,Siberian
naphthalenering. Division, Russian Academy of Sciences, fiagister-

_ . _ ing and interpretation of the double-resonance
In contrast to [10], in reaction af-naphthylamine H NMR spectra.

with benzaldehydes and Meldrum’s acid we failed to
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