REACTION OF THIOPHTHALYLIUM SALTS WITH PRIMARY AROMATIC AMINES
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It is shown that the reaction of 1,3,3~triphenylthiophthalylium perchlorate with
aniline and o- and p-toluidines proceeds with retention of the thiophthalane ring

to give, depending on the reaction conditions, N- or C-substituted derivatives of
amines.

It is known that salts of cyclic heterocarbonium ions react readily with primary aromat-
ic amines; the direction of the reaction depends both on the structures of the starting com-
pounds and on the conditions under which the synthesis is carried out. Thus the reaction of
pyrylium and 2-benzopyrylium salts with aromatic amines leads to pyridinium [1, 2] and iso-
quinolinium salts [3], while the reaction of 1,2- and 1,3-dithiolium salts lead to substituted
arylamines [4, 5]. Phthalylium salts react with arylamines at room temperature in the pres-
ence of pyridine to give N-substituted derivatives of amines, viz., l-arylaminophthalanes,
whereas when the components are heated, the final products are the isomeric (with respect to
arylaminophthalanes) C-substituted derivatives of amines, viz., l-(p-aminoaryl)phthalanes [6].

In order to study the effect of the nature of the heteroatom on the direction of the re-
action we investigated the reaction of thiophthalylium salts with aniline and o- and p-tolui-
dines in the case of 1,3,3~triphenylthiophthalium perchlorate (I). The reaction conditions
were similar to those described for the oxygen analog [6].

As in the case of phthalylium salts, the reaction proceeds with retention of the hetero-
ring. The reaction of perchlorate I with equimolar amounts of aniline and o- and p-toluidines
in the presence of pyridine at room temperature gives l-arylamino-1,3,3~triphenylthiophthal-
anes (II-IV) — products of nucleophilic addition of the amines to the conjugated carbonium-
thionium ion. In acidic media the resulting C-N bond is readily hydrolyzed. Starting per-
chlorate I was isolated when TI-IV were treated with a mixture of acetic and perchloric acids.
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Heating perchlorate I with excess aniline and o-toluidine leads to isomeric (with re-
spect to IT and III) C-substituted derivatives of amines, viz., l-(p-aminoaryl)-1,3,3-tri-
phenylthiophthalanes (V, VI). Let us note that the yields of V and VI depend on the heating
time. Thus a mixture of isomers II and V was obtained when perchlorate I was heated with
aniline for 1 h, which makes it possible to regard the N-substituted derivatives as inter-
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TABLE 1. IR and PMR Spectra of II-VI

IR spectrum, cm-1 PMR spectrum, §, ppm
Compound
NH NH; R! (R?) l NH | NH, | Harom
1I 3402 — — 4,12 ~ — 6,06—7,84
ITI 3411 — 1,57 3,89 — 6,15—7.82
v . 3398 — (2,18) 4,03 — 5,95—7,83
\Y% — 1618, 3396, 3482 — — 3,33 6,156—7,64
V1 — 1620. 3397, 3483 1,96 — 3,48 6,18—7,55
TABLE 2. Characteristics of II-VI
Found, % Empirical Calculated, % .
pgzlrln& mp,* deg C formula i Y,}:ld’
C H S C I H ‘ S
1I 147149 846 | 5,6 6,7 CaeHzsNS 843 5,5 7,0 98
111 193—194 842 | 59 6,5 CasHa/NS 84,4 5,8 6,8 96
v 178—179 84,1 6,0 6,6 CaaHoyyNS | 844 | 5,8 6,8 93
) 149-152 84,5 | 5,7 6,7 CaHgsNS 84,3 | 55 7,0 76
VI 143—145 842 t 6,1 6,6 Ca3HasNS 844 | 58 6,8 55

*The compounds were recrystallized from hexane—-ether (II, V,
and VI) and hexane—CCl, (IIT and IV).

mediates in the formation of compounds of the V and VI type. In the case of p—toluidine IV
was obtained under these conditions. In contrast to the N-substituted derivatives (arylamino-—
thiophthalanes), the C-substituted derivatives (p-aminoarylthiophthalanes) are resistant to
acidic hydrolysis.

The structures of II-VI were confirmed by the IR and PMR spectroscopic data (Table 1).

Bands of stretching vibrations of the NH group that are characteristic for secondary
aromatic amines are present in the IR spectra of N-substituted derivatives II-IV at 3390-
3420 cm~*. The IR spectra of C-substituted derivatives V and VI contain intense bands
(~1620 cm~') that correspond to the deformation vibrations of the NH, group, as well as a
doublet at 3390-3490 cm~' due to the symmetrical and asymmetrical stretching vibrations in
primary amines. The mutual orientation of these bands is satisfactorily described by the
Bellany—Williams equation [7]:

¢ vy (NHp) =0.876va; (NHz) +3455 (em™).

The data from the PMR spectra do not contradict the conclusions regarding the structures
of II-VI drawn on the basis of an analysis of their IR spectra. The signals of the protons
of the NH, group (V and VI) are found at stronger field as compared with the corresponding sig-
nals of the NH group (II-IV).

EXPERIMENTAL

The IR spectra of 1.5% solutions of the compounds in CCl, (layer thickness 0,58 mm) were
recorded with a Specord 75 IR spectrometer. The PMR spectra of solutions in CCl, were ob-
tained with a Tesla BS-487C spectrometer (80 MHz) with tetramethylsilane as the internal
standard. Starting perchlorate I was obtained by the method in [8]. The characteristics of
the synthesized compounds are given in Table 2,

1-Phenylamino~1,3,3~triphenylthiophthalane (II). A 1.0-g (2.2 mmole) sample of per-—
chlorate I was added in small portions with stirring to a solution of 0.2 g (2.2 mmole) of
freshly distilled aniline in 3 ml of pyridine. After 3 h, the reaction mass was poured into
25 ml of a mixture of ice and water, and the resulting precipitate was separated, washed with
water, and dried. The reactions of perchlorate I with o- and p-toluidines were carried out
similarly.

1- (p—Aminophenyl)~-1,3,3-triphenylthiophthalane (V). A mixture of 1.0 g (2.2 mmole) of
perchlorate I and & ml of aniline was heated on a boiling-water bath for 4 h, after which it
was cooled, diluted with 100 ml of absolute ether, and filtered to separate the aniline per-
chlorate. The filtrate was evaporated, and the excess aniline was removed by steam distilla-
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tion. The residue was treated with ether, and the ether solution was washed with water and

dried with Na,S0,. Removal of the solvent gave V.
1-(4-Amino-3-methylphenyl)-1,3,3~triphenylthiophthalane (VI). This compound was ob-

tained as in the preceding experiment, but the reaction mixture was heated for 1,5 h,

Hydrolysis of Arylaminothiophthalanes II-IV, A 0.5-ml sample of 577 HC1l0, was added to
a hot solution of 0.5 mmole of the corresponding arylaminothiophthalane in 5 ml of acetic
acid, after which the mixture was cooled and worked up to give perchlorate I (80-90%), which
was crystallized from glacial acetic acid. No melting-point depression was observed for a
mixture of this perchlorate with a genuine sample.
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SYNTHESIS AND PROPERTIES OF 9-THIA-1,4-DIAZASPIRO[5.5]UNDECANES

R. A. Kuroyan, V. V. Sarkisyan, UDC 547.818.1'861.3"866.1.07:543,422'51
and S. A. Vartanyan

4—-Bromo-4-formyltetrahydrothiopyrans, which were used to develop a method for the
synthesis of 8,8-dialkyl-9-thia-1,4-diazaspiro[5.5]undecanes, were synthesized
from 4-formyltetrahydrothiopyrans. Alkylation of these products with ethyl bromo-
acetate and ethyl acrylate gave, respectively, their di- and monosubstituted de-
rivatives.

Considering the ever increasing interest in recent years in methods for the synthesis
and investigation of the biological properties of spiro biheterocyclic compounds [1-4], we
have developed a method for the synthesis of a new spiro biheterocyclic system in which the
tetrahydrothiopyran and piperazine rings are spiro-bonded; this method also makes it possible
to obtain diverse derivatives of the indicated spiro biheterocycle. The synthesis was ac—
complished via the scheme at the top of the following page.

Aldehydes I [5] were converted to the corresponding a-bromo aldehydes (II) by bromina-—
tion by means of dioxane dibromide. It should be noted that bromination in acetic acid does
not give the desired result. o-Bromo aldehydes II are relatively unstable and undergo par-
tial resinification upon vacuum distillation. However, they can be used in the next step
for the preparation of spiro imines III without additional purification. The corresponding
spiro amines IV were obtained in high yields by reduction of the spiro imines ITI with lithium
aluminum hydride. The nitrogen atom in the 4 position of spirans IV is more nucleophilie than
the nitrogen atom in the 1 position. Thus a product of monoaddition to the nitrogen atom in
the 4 position (Va) is obtained in the reaction of spiro amine IVa with excess ethyl acrylate;

A. L. Mndzhoyan Institute of Fine Organic Chemistry, Academy of Sciences of the Armenian
SSR, Yerevan 375014. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 7, pp-
920-922, July, 1983. Original article submitted July 26, 1982,

0009-3122/83/1907- 0737$07.50 © 1984 Plenum Publishing Corporation 737



