N-ACYLAMINO DERIVATIVES OF THE INDOLINE AND TETRAHYDROQUINOLINE SERIES

N. V. Shorina, G. A. Golubeva, L. A. Sviridova, UDC 547.831'759.3
and V. N. Torocheshnikov

Previously unknown N-acylamino derivatives of the indoline and tetrahydro-
quinoline series were synthesized. Their E,Z-isomerism was studied by
NMR spectroscopy.

Acylaminotetrahydroquinolines and acylaminoindolines are interesting representatives
of arylcycloalkylhydrazides, the rearrangement of which by the action of electrophilic
agents according to the known Kost reaction [1] may lead to tricyclic derivatives of the
2-aminoindole series. From the previously synthesized N-amincindolines and N-aminotetra-
hydroquinolines [2], we synthesized new hydrazides of certain acids by conventional
methods (see Table 1) and studied their conformational behavior by NMR spectroscopy.
Besides the hindered rotation around the C—N bond, which is well known for amides, for
example, for N-acylindolines and N-acyltetrahydroquinolines [3], in a-acyl-g-arylhydrazines
the conformation of the molecule is greatly influenced by the gauche effect, characteristic
for its hydrazine fragment [4], during which the unshared electron pairs of the vicinal nitro-
gen atoms are positioned practically perpendicular to one another.
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On examination of a steric model of the compounds obtained, taking into account the
stereoelectronic factors, the predominance of the Z-isomer becomes understandable, since
the steric strain in it is much lower than in the E-isomer. Moreover, in the Z-isomer,
the carbonyl group is located above the plane of the phenyl ring, which explains the gener-
ally occurring shift of the signal of the aromatic ring and of the carbonyl carbon atom
of the Z-isomer.to the strong field in the !3C NMR spectra, compared with the signals of
the E-isomer, and the relatively great difference (~5 ppm) between the signals of the
carbonyl group carbon atoms of the Z- and E-isomers. On heating the samples above 75°C
under the conditions used in running the spectra, the signals of the two forms coalesce.
From the PMR spectra of the hydrazides obtained it follows that the carbonyl group has no
discernible influence either on the 7-H protons of the compounds of the indoline series,
nor on the 8-H protons of the tetrahydroquinoline series, just as for the corresponding
amides [3], which further confirms the correctness of the selected steric model.

The assignment of signals to Z- or E-isomers in the NMR spectra of the hydrazides
(Table 1) was carried out on the basis of the generally accepted criteria [5, 6]: it is
known that solvents capable of forming intermolecular hydrogen bonds with the dissolved
substance, favor the isomer in which the tendency to autoassociation is lower. In the
present case this is the Z-isomer, which gives a linear structure during the formation of
the intermolecular hydrogen bonds, while for the E-isomer the more convenient structure
of a cyclic dimer is realized. Thus, increase in the polarity of the solvent should shift
the equilibrium in the direction of the Z-form, which is borne out by the data obtained
(Table 1). Another criterion is the shift of the conformational equilibrium in the
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direction of the isomer with less steric interactions, when the volume of substituents on
the nitrogen atom is increased [5, 6]. In fact, with increase in the size of the acyl resi-
due, the content of the Z-isomer increases, as can be seen in the case of compounds XIII,
X1V, I and III, XX and XXI. The substituent at the 2-position also increases the proportion
of the Z-isomer (compound XX*), while introduction of the cyclohexanoyl group as the acyl
residue (compound XXI) renders the Z isomer the only one possible. In the molecule of
hydrazide XXII, the steric interactions due to the presence of a bulky substituent in the
8-position and in the acyl residue are such that the E-isomer becomes the predominant one.

EXPERIMENTAL

The IR spectra were run on a UR-20 spectrophotometer in mineral oil, the 'H and !3C
NMR spectra on Tesla B-467 A (60 MHz) and Jeol FX-100 spectrometers. The purity of the
compounds obtained was monitored by TLC on Silufol UV-254 plates in a benzene-acetone (5:1)
system. The elemental analysis data correspond to the calculated values.

All the N-nitroso compounds were obtained by nitrosation of the corresponding indolines
and tetrahydroquinolines by the method described in [2]; N-aminoindolines and N-aminotetra-
hydroquinolines were obtained by reduction of the corresponding nitroso compounds by lithium
aluminum hydride using the method described in [7]. 1-Acylaminoindolines I-IX and l-acyl-
amino-1,2,3,4-tetrahydroquinolines X-XXII were synthesized by a generally accepted procedure
for acylation of amines [8, p. 434] by acid chlorides in the presence of triethylamine (see
Table 2).
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*According to the 13C NMR data, compound XX contains a practically inseparable impurity
(~6%Z) of l-propionyl-2-methyltetrahydroquinoline.
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