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Based on 4'-amino-1'H-spiro[cycloheptane-1,2'-naphthalene]-3'-carboxylate, a synthesis
method was developed for 3-ethyl-2-thioxo-2,3-dihydro-1H-spiro[benzol[h]quinazoline-5,1'-
cycloheptane]-4(6H)-one, which was converted into 2-sulfanyl-substituted 3-ethyl-3H-spiro[benzo[h]
quinazoline-5,1'-cycloheptane]-4(6H)-ones and 3-ethyl-2-hydrazinyl-3H-spiro[benzo[h]quinazoline-
5,1'-cycloheptane]-4(6H)-one. By transformations of the latter, 3-ethyl-2-[2-(propan-2-ylidene)hyd-
razinyl]-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-one,  N'-(3-ethyl-4-oxo0-4,6-dihydro-
3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-2-yl) benzohydrazide, N-[2-(3-ethyl-4-0x0-4,6-di-
hydro-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-2-yllhydrazinecarbonothioyl)benzamide,  3-
ethyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-one,  4-ethyl-4H-spiro[benzolh][1,2,4]
triazolo[4,3-a]quinazoline-6,1'-cycloheptane]-5(7H)-one, 4-ethyl-1-mercapto-4H-spiro[benzo[h]-
[1,2,4]triazolo[4,3-a]quinazoline-6,1'-cycloheptane]-5(7H)-one and 1-sulfanylsubstituted 4-ethyl-4H-
spiro-[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-cycloheptane]-5(7H)-ones were synthesized.

References 17.

The work carried out during the recent years in the field of
benzo[h]quinazoline series shows that the compounds of this heterocyclic series
have valuable biological properties [1-13], which indicates the topicality of such
studies. Benzo[h]quinazolines spiro-condensed in the fifth position with a
cycloheptane cycle are still poorly studied and there are only a few reports
available in the literature [14-17]. This report presents data on the synthesis of
derivatives of 3-ethyl-spiro[benzo[h]quinazoline-5,1'-cycloheptane].

By reacting the ethyl 4'-amino-1'H-spiro[cycloheptane-1,2'-naphthalene]-3'-
carboxylate (aminoester) (1) [17] with ethylisothiocyanate corresponding
thioureido derivative was obtained, which, without isolation from the reaction
medium, was subjected to cyclization, leading to the synthesis of ethyl 3-ethyl-
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2-thioxo-2,3-dihydro-1H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-
one (2). The latter in the presence of potassium hydroxide was reacted with
halides of various structures, as a result of which 2-sulfanyl-substituted 3-ethyl-
3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-ones  (3-12)  were
obtained. By condensation of 2-thioxobenzo[h]quinazoline 2 with hydrazine
hydrate, 3-ethyl-2-hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-
4(6H)-one (13) was synthesized according to the Scheme:
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R=CH; (3), C;Hs (4), CsH; (5), i-CsH; (6), CH,CH=CH, (7), C4H, (8),
CH,COOEt (9), CH,C¢Hs (10), 4-CIC¢H4CH,(11), 4-CH5C¢H4CH,(12)

Some transformations of 3-ethyl-2-hydrazinyl-3H-spiro[benzo[h]quinazo-
line-5,1'-cycloheptane]-4(6H)-one (13) have been studied, in particular, its
interaction with acetone, benzoyl chloride and benzoylisothiocyanate, resulting
in  3-ethyl-2-[2-(propan-2-ylidene)hydrazinyl]-3H-spiro[benzo[h]-quinazoline-
5,1'-cycloheptane]-4(6H)-one  (14), N'-(3-ethyl-4-0xo0-4,6-dihydro-3H-spiro
[benzo[h]-quinazoline-5,1'-cycloheptane]-2-yl)benzohydrazide (15) and N-[2-
(3-ethyl-4-ox0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-2-
yl)hydrazinecarbonothioyl]benzamide (16) respecti-vely. It is shown that the
specified hydrazinobenzo[h]quinazoline in the presence of a base undergoes
dehydrazination to afford 3-ethyl-3H-spiro[benzo[h]quinazoline-5,1'-cyclohep-
tane]-4(6H)-one (17).

By condensation of 2-hydrazinobenzo[h]quinazoline and ethyl ether of
orthoformic acid and carbon disulfide, 4-ethyl-4H spiro[benzo[h][1,2,4]
triazolo[4,3-a]quinazoline-6,1'-cycloheptane]-5(7H)-one (18) and 4-ethyl-1-
mercapto-4H-spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-cyclohep-
tane]-5(7H)-one (19) were obtained respectively. The latter, in the presence of
KOH, was put into interaction with methyl iodide and benzylchloride, which led
to the production of the corresponding 1-sulfanylsubstituted 4-ethyl-4H-
spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-cycloheptane]-5(7H)-ones
(20, 21) according to the Scheme:
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Experimental part

The IR spectra were recorded on a Thermo “Nicolet Nexus FTIR”
spectrometer from samples dispersed in mineral oil. The H and *C NMR
spectra were recorded on a Varian “Mercury-300VX” instrument from solutions
in DMSO-ds-CCl, (1:3); the chemical shifts were measured relative to
tetramethylsilane or hexamethyldisiloxane as internal standard. Silufol plates
were used for analytical TLC; spots were visualized by treatment with iodine
vapor.

3-Ethyl-2-thioxo-2,3-dihydro-1H-spiro[benzo[h]quinazoline-5,1'-cyclo-
heptane]-4(6H)-one (2). The reaction mixture of 29.9 g (0.1 mol) of ethyl 4'-
amino-1'H-spiro[cycloheptane-1,2'-naphthalene]-3'-carboxylate (1), 8.7 ¢
(0.1 mol) of ethyl isothiocyanate and 15 ml of ethanol was refluxed for 20 hrs,
then a solution of 11.2 g (0.2 mol) of KOH in 70 ml of H,O was added and the
mixture was boiled for additional 3 hrs. After cooling, the mixture was acidified
with a solution of 10% hydrochloric acid. The precipitated crystals were filtered,
washed with water, and recrystallized from ethanol. Yield 22.7 g (67%) of 2, mp
212-213°C, R; 0.78 (ethyl acetate-heptane, 1:1). IR spectrum, v, cm*: 1616
(C=C arom); 1676 (C=0); 3221 (NH). *H NMR spectrum (300 MHz, DMSO-
de-CCl4 1/3), 6, ppm: 1.26-1.36 (m, 2H, CH, cycloheptane), 1.29 (t, 3H, J=7.0,
N-CH,-CHs), 1.43-1.70 (m, 6H, 3xCH, cycloheptane), 1.71-1.85 (m, 2H, CH,
cycloheptane), 2.17-2.28 (m, 2H, CH, cycloheptane), 2.85 (s, 2H, C6H,), 4.42
(9, 2H, J=7.0, N-CH,-CHj), 7.18-7.39 (m, 3H, 3xCH Ar),7.88-7.93 (m, 1H, CH
Ar), 11.94 (s, 1H, NH). *C NMR spectrum (75 MHz, DMSO-de-CCl, 1/3), 8,
ppm: 11.41 (N-CH,-CH3), 23.86 (2xCH, cycloheptane), 29.50 (2xCH,
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cycloheptane), 35.33 (2xCH; cycloheptane), 39.28 (C5), 40.28 (N-CH,-CH;),
40.89 (C6H,), 119.51 (C4,), 124.58 (CH Ar), 125.35 (C Ar), 126.03 (CH Ar),
127.59 (CH Ar), 130.36 (CH Ar), 136.44 (C Ar), 142.38 (C10,), 158.70 (C4),
174.88 (C2). Found, %: C 70.38; H 7.25; N 8.08; S 9.54. C,HxN,0S.
Calculated, %: C 70.55; H 7.10; N 8.23; S 9.42.

2-Alkylthio-ethyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-
4(6H)-ones (3-12) (General method). A mixture of 1.7 g (5 mmol) of 3, 0.4 g
(7 mmol) of KOH and 30 ml of absolute ethanol was placed into a round-bottom
flask and boiled for 30 min. Then 7 mmol of halogenide was added and boiling
continued for 12 hrs. The reaction mixture was cooled and 20 ml of water was
added. The precipitate was filtered off and recrystallized from ethanol.

3-Ethyl-2-(methylthio)-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptane]-4(6H)-one (3). Yield 1.7 g (96%) of 3, mp 163-164°C, R; 0.76
(ethyl acetate-benzene, 1:10). IR spectrum, v, cm ™ 1600 (C=C arom); 1644
(C=0)."H NMR spectrum (300 MHz, DMSO-d-CCl, 1/3), 5, ppm: 1.33-1.43
(m, 2H, CH, cycloheptane), 1.34 (t, 3H, J=7.0, N-CH,-CH,), 1.46-1.70 (m, 6H,
3xCH, cycloheptane), 1.72-1.86 (m, 2H, CH, cycloheptane), 2.24-2.35 (m, 2H,
CH, cycloheptane), 2.68 (s, 3H, S-CHjy), 2.87 (s, 2H, C6H,), 4.04 (q, 2H, J=7.0,
N-CH,-CH,), 7.11-7.17 (m, 1H, CH Ar), 7.20-7.32 (m, 2H, 2xCH Ar), 8.00-
8.06 (m, 1H, CH A). ¥C NMR spectrum (75 MHz, DMSO-ds-CCl, 1/3), 6,
ppm: 12.41 (N-CH,-CH3), 14.09 (S-CHj3), 23.87 (2xCH; cycloheptane), 29.63
(2xCHj, cycloheptane), 35.67 (2xCH, cycloheptane), 38.88 (N-CH,-CHjs), 39.57
(C5), 40.10 (C6H,), 122.89 (C4,), 124.63 (CH Ar), 125.86 (CH Ar), 127.15 (CH
Ar), 129.41 (CH Ar), 132.06 (C Ar), 136.23 (C Ar), 150.56 (C10p), 157.82 (C2),
159.76 (C4). Found, %: C 70.98; H 7.25; N 7.78; S 9.21. C,HxN,0S.
Calculated, %: C 71.15; H 7.39; N 7.90; S 9.04.

3-Ethyl-2-(ethylthio)-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-
4(6H)-one (4). Yield 1.7 g (92%) of 4, mp 130-131°C, R; 0.73 (ethyl acetate-
benzene, 1:10). IR spectrum, v, cm*: 1605 (C=C arom); 1652 (C=0); 1742
(C=0). 'H NMR spectrum (300 MHz, DMSO-dg-CCl, 1/3), &, ppm: 1.32-1.43
(m, 2H, CH, cycloheptane), 1.33 (t, 3H, J=7.0, N-CH,-CH3;), 1.45-1.70 (m, 6H,
3xCH; cycloheptane), 1.49 (t, 3H, J=7.3, S-CH,-CH3), 1.72-1.86 (m, 2H, CH,
cycloheptane), 2.24-2.35 (m, 2H, CH, cycloheptane), 2.87 (s, 2H, C6H,), 3.30
(g, 2H, J=7.3, S-CH,-CHj3), 4.03 (q, 2H, J=7.0, N-CH,-CHj3), 7.12-7.17 (m, 1H,
CH Ar), 7.20-7.32 (m, 2H, 2xCH Ar), 7.95-8.00 (m, 1H, CH Ar). °C NMR
spectrum (75 MHz, DMSO-ds-CCl,4 1/3), 6, ppm: 12.41 (N-CH,-CH,3), 13.75 (S-
CH,-CHj;), 23.88 (2xCH, cycloheptane), 25.52 (S-CH,-CHs), 29.64 (2xCH,
cycloheptane), 35.69 (2xCH, cycloheptane), 38.82 (N-CH,-CHj3), 39.59 (C5),
40.14 (C6H,), 122.95 (C4,), 124.45 (CH Ar), 125.90 (CH Ar), 127.18 (CH Ar),
129.30 (CH Ar), 132.10 (C Ar), 136.27 (C Ar), 150.61(C10,), 157.39 (C2),
159.82 (C4). Found, %: C 71.62; H 7.78; N 7.52; S 8.84. C,HxN,0S.
Calculated, %: C 71.70; H 7.66; N 7.60; S 8.70.
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3-Ethyl-2-(propylthio)-3H-spiro[benzo[h]quinazoline-5,1'-cyclohep-
tane]-4(6H)-one (5). Yield 1.24 g (65%) of 5, mp 70-72°C, R; 0.67 (ethyl
acetate-benzene, 1:10). IR spectrum, v, cm *: 1600 (C=C arom); 1663 (C=0).
'H NMR spectrum (300 MHz, DMSO-ds-CCl, 1/3), &, ppm: 1.11
(t, 3H, J=7.3, S-CH,-CH,-CH,), 1.32-1.43 (m, 2H, CH; cycloheptane), 1.33 (t,
3H, J=7.0, N-CH,-CHj3), 1.46-1.70 (m, 6H, 3xCH, cycloheptane), 1.71-1.93 (m,
4H, CH; cycloheptane, S-CH,-CH,-CHj3), 2.23-2.35 (m, 2H, CH, cycloheptane),
2.87 (s, 2H, C6H,), 3.27 (t, 2H, J=7.1, S-CH,-CH,-CH,), 4.04 (q, 2H, J=7.0, N-
CH,-CHjy), 7.11-7.17 (m, 1H, CH Ar), 7.20-7.32 (m, 2H, 2xCH Ar), 7.94-7.99
(m, 1H, CH Ar). *C NMR spectrum (75 MHz, DMSO-dg-CCl, 1/3), 8, ppm:
12.43 (N-CH,-CH3), 12.97 (S-CHy-CHy-CHs), 21.74 (S-CH,-CH,-CHs), 23.87
(2xCH; cycloheptane), 29.63 (2xCH, cycloheptane), 33.02 (S-CH,-CH,-CHy),
35.67 (2xCH; cycloheptane), 38.84 (N-CH,-CHj3), 39.58 (C5), 40.13 (C6H,),
122.91 (C4,), 124.39 (CH Ar), 125.90 (CH Ar), 127.21 (CH Ar), 129.30 (CH
Ar), 132.08 (C Ar), 136.27 (C Ar), 150.57 (C10y), 157.49 (C2), 159.84 (C4).
Found, %: C 72.36; H 7.75; N 7.18; S 8.54. C,3HsN,OS. Calculated, %: C
72.21; H7.90; N 7.32; S 8.38.

3-Ethyl-2-(isopropylthio)-3H-spiro[benzo[h]quinazoline-5,1'-cyclohep-
tane]-4(6H)-one (6). Yield 1.19 g (62%) of 6, mp 108-110°C, R; 0.75 (ethyl
acetate-benzene, 1:10). IR spectrum, v, cm *: 1603 (C=C arom); 1659 (C=0).
'H NMR spectrum (300 MHz, DMSO-dg-CCl, 1/3), 8, ppm: 1.32 (t, 3H, J=7.0,
N-CH,-CHjs), 1.33-1.43 (m, 2H, CH, cycloheptane), 1.47-1.69 (m, 6H, 3xCH,
cycloheptane), 1.52 (d, 6H, J=6.8, S-CH-(CH3),), 1.71-1.86 (m, 2H, CH,
cycloheptane), 2.23-2.35 (m, 2H, CH, cycloheptane), 2.88 (s, 2H, C6H,), 4.00
(9, 2H, J=7.0, N-CH,-CHj3), 4.13 (sp, 1H, J=6.8, S-CH-(CHjy),), 7.12-7.17 (m,
1H, CH Ar), 7.20-7.32 (m, 2H, 2xCH Ar), 7.92-7.98 (m, 1H, CH Ar). *C NMR
spectrum (75 MHz, DMSO-dg-CCl, 1/3), 8, ppm: 12.41 (N-CH,-CHj3), 22.27 (S-
CH-(CHj3),), 23.88 (2xCH, cycloheptane), 29.65 (2xCH, cycloheptane), 35.70
(2xCH, cycloheptane), 36.83 (S-CH-(CHs),), 38.80 (N-CH,-CHj3), 39.59 (C5),
40.16 (C6Hy), 122.93 (C4,), 124.40 (CH Ar), 125.94 (CH Ar), 127.22 (CH Ar),
129.40 (CH Ar), 132.12 (C Ar), 136.29 (C Ar), 150.69 (C10y,), 157.49 (C2),
159.80 (C4). Found, %: C 72.40; H 7.84; N 7.20; S 8.48. C,3HgzN,0S.
Calculated, %: C 72.21; H 7.90; N 7.32; S 8.38.

2-(Allylthio)-3-ethyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-
4(6H)-one (7). Yield 1.8 g (94%) of 7, mp 104-106°C, R; 0.74 (ethyl acetate-
benzene, 1:10). IR spectrum, v, cm *: 1615 (C=C arom); 1661 (C=0). ‘H NMR
spectrum (300 MHz, DMSO-ds-CCl, 1/3), 6, ppm: 1.32-1.43 (m, 2H, CH,
cycloheptane), 1.34 (t, 3H, J=7.0, N-CH,-CH3), 1.46-1.70 (m, 6H, 3xCH,;
cycloheptane), 1.72-1.86 (m, 2H, CH, cycloheptane), 2.24-2.35 (m, 2H, CH,
cycloheptane), 2.87 (s, 2H, C6H,), 3.97 (dt, 2H, J=6.9, 1.2, S-CH,-CH=CH,),
4.04 (q, 2H, J=7.0, N-CH,-CH3), 5.18 (dg, 1H, J=10.1, 1.2, S-CH,-CH=CH,),
5.37 (dg, 1H, J=17.0, 1.2, S-CH,-CH=CH,), 6.02 (ddt, 1H, J=17.0, 10.1, 6.9, S-
CH,-CH=CHy,), 7.12-7.17 (m, 1H, CH Ar), 7.21-7.32 (m, 2H, 2xCH Ar), 7.96-
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8.01 (m, 1H, CH Ar). ®C NMR spectrum (75 MHz, DMSO-ds-CCl, 1/3), 8,
ppm: 12.45 (N-CH-CHj), 23.87 (2xCH, cycloheptane), 29.63 (2xCH,
cycloheptane), 33.82 (S-CH,-CH,-CHj3), 35.65 (2xCH, cycloheptane), 38.93 (N-
CH,-CH3), 39.60 (C5), 40.09 (C6Hy), 118.11 (CH,-CH=CHy,), 123.08 (C4,),
124.50 (CH Ar), 125.93 (CH Ar), 127.20 (CH Ar), 129.45 (CH Ar), 131.98 (C
Ar), 132.26 (S-CH,-CH=CH,), 136.26 (C Ar), 150.59 (C10,), 156.88 (C2),
159.76 (C4). Found, %: C 72.66; H 7.55; N 7.48; S 8.24. CyHyN,0S.
Calculated, %: C 72.59; H 7.42; N 7.36; S 8.43.

2-(Butylthio)-3-ethyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-
4(6H)-one (8). Yield 1.45 g (73%) of 8, mp 83-85°C, R; 0.75 (ethyl acetate-
benzene, 1:10). IR spectrum, v, cm *: 1604 (C=C arom); 1661 (C=0). ‘H NMR
spectrum (300 MHz, DMSO-ds-CCl,4 1/3), 8, ppm: 1.00 (t, 3H, J=7.3, S-CH,-
CH,-CH,-CHj3), 1.32-1.43 (m, 2H, CH, cycloheptane), 1.33 (t, 3H, J=7.0, N-
CH,-CH3), 1.45-1.69 (m, 8H, 3xCH, cycloheptane, S-CH,-CH,-CH,-CHy),
1.72-1.86 (m, 4H, CH, cycloheptane, S-CH,-CH,-CH,-CH3), 2.23-2.35 (m, 2H,
CH; cycloheptane), 2.87 (s, 2H, C6H,), 3.29 (t, 2H, J=7.1, S-CH,-CH,-CH,-
CHs,), 4.03 (g, 2H, J=7.0, N-CH,-CHj3), 7.11-7.17 (m, 1H, CH Ar), 7.20-7.32 (m,
2H, 2xCH Ar), 7.94-7.99 (m, 1H, CH Ar). *C NMR spectrum (75 MHz,
DMSO-dg-CCl, 1/3), 8, ppm: 12.43 (N-CH,-CH3), 13.15 (S-CH,-CH,-CH,-
CHj), 21.41 (S-CH,-CH,-CH,-CH3), 23.87 (2xCH, cycloheptane), 29.63
(2xCH, cycloheptane), 30.38 (S-CH,-CH,-CH,-CHj3), 30.81 (S-CH,-CH,-CH,-
CHg3), 35.67 (2xCH, cycloheptane), 38.82 (N-CH,-CHj;), 39.60 (C5), 40.12
(C6H,), 122.90 (C4,), 124.40 (CH Ar), 125.86 (CH Ar), 127.21 (CH Ar),
129.39 (CH Ar), 132.09 (C Ar), 136.28 (C Ar), 150.58 (C10y,), 157.50 (C2),
159.84 (C4). Found, %: C 72.54; H 8.32; N 7.16; S 7.94. CyH3N,0S.
Calculated, %: C 72.68; H 8.13; N 7.06; S 8.09.

Ethyl 2-((3-ethyl-4-oxo0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptane]-2-yl)thio)acetate (9). Yield 1.4 g (66%) of 9, mp 104-105°C, R¢
0.75 (ethyl acetate-benzene, 1:10). IR spectrum, v, cm = 1604 (C=C arom);
1657 (C=0): 1747 (C=0 ester). *H NMR spectrum (300 MHz, DMSO-ds-CCl,
1/3), 8, ppm: 1.26 (t, 3H, J=7.1, O-CH,-CHj), 1.32-1.43 (m, 2H, CH,
cycloheptane), 1.38 (t, 3H, J=7.0, N-CH,-CH3), 1.45-1.69 (m, 6H, 3xCH,
cycloheptane), 1.71-1.85 (m, 2H, CH, cycloheptane), 2.23-2.34 (m, 2H, CH,
cycloheptane), 2.87 (s, 2H, C6H,), 4.03 (s, 2H, S-CH,), 4.07 (q, 2H, J=7.0, N-
CH,-CH,), 4.14 (q, 2H, J=7.1, O-CH,-CHjy), 7.11-7.16 (m, 1H, CH Ar), 7.20-
7.32 (m, 2H, 2xCH Ar), 7.94-7.99 (m, 1H, CH Ar). *C NMR spectrum (75
MHz, DMSO-de-CCl,4 1/3), 8, ppm, 12.46 (N-CH,-CH,), 13.64 (O-CH,-CH,),
23.88 (2xCH; cycloheptane), 29.64 (2xCH, cycloheptane), 33.38 (S-CH,),
35.64 (2xCH, cycloheptane), 39.22 (N-CH,-CHj3), 39.61 (C5), 40.05 (C6H,),
60.68 (O-CH,-CHs3), 123.27 (C4,), 124.76 (CH Ar), 125.82 (CH Ar), 127.15
(CH Ar), 129.51 (CH Ar), 131.78 (C Ar), 36.25 (C Ar), 150.67(C10y), 156.50
(C2), 159.63 (C4), 167.08 (C(O)-O-CH,-CHj3). Found, %: C 67.69; H 6.95; N
6.48; S 7.67. Cy4H3N,O3S. Calculated, %: C 67.58; H 7.09; N 6.57; S 7.52.
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2-(Benzylthio)-3-ethyl-3H-spiro[benzo[h]quinazoline-5,1'-cyclohep-
tane]-4(6H)-one (10). Yield 1.9 g (90%) of 10, mp 123-125°C, R; 0.76 (ethyl
acetate-benzene, 1:10). IR spectrum, v, cm *: 1604 (C=C arom); 1648 (C=0).
'"H NMR spectrum (300 MHz, DMSO-ds-CCl, 1/3), 8, ppm: 1.33 (t, 3H, J=7.0,
N-CH,-CHjs), 1.35-1.44 (m, 2H, CH, cycloheptane), 1.46-1.70 (m, 6H, 3xCH,
cyclo-heptane), 1.72-1.87 (m, 2H, CH, cycloheptane), 2.24-2.36 (m, 2H, CH,
cycloheptane), 2.88 (s, 2H, CsH>), 4.03 (g, 2H, J=7.0, N-CH,-CHj3), 4.57 (s, 2H,
S-CH,-Ph), 7.13-7.18 (m, 1H, CH Ar), 7.20-7.34 (m, SH, 5xCH Ar), 7.39-7.45
(m, 2H, 2xCH Ar), 8.00-8.05 (m, 1H, CH Ar). *C NMR spectrum (75 MHz,
DMSO-ds-CCly 1/3), 8, ppm: 12.48 (N-CH,-CH3), 23.88 (2xCH, cycloheptane),
29.63 (2xCH; cycloheptane), 35.58 (S-CH,-Ph), 35.65 (2xCH; cycloheptane),
38.94 (N-CH,-CHj3), 39.64 (C5), 40.10 (C6H,), 123.20 (C4,), 124.64 (CH Avr),
125.94 (CH Ar), 126.94 (CH Ar), 127.22 (CH Ar), 128.00 (2xCH Ar), 128.56
(2xCH Ar), 129.47 (CH Ar), 131.98 (C Ar), 135.58 (C Ar), 136.27 (C Ar),
150.62 (C10y), 157.25 (C2), 159.74 (C4). Found, %: C 75.48; H 7.15; N 6.68; S
7.64. C,7H3N,OS. Calculated, %: C 75.31; H 7.02; N 6.51; S 7.45.

2-(4-Chlorobenzylthio)-3-ethyl-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptane]-4(6H)-one (11). Yield 1.93 g (83%) of 11, mp 148-149°C, R¢
0.75 (ethyl acetate-benzene, 1:10). IR spectrum, v, cm = 1600 (C=C arom);
1673 (C=0). 'H NMR spectrum (300 MHz, DMSO-ds-CCl, 1/3), 8, ppm: 1.32
(t, 3H, J=7.0, N-CH,-CH3), 1.34-1.43 (m, 2H, CH, cycloheptane), 1.46-1.70 (m,
6H, 3xCH, cycloheptane), 1.71-1.87 (m, 2H, CH, cycloheptane), 2.23-2.35 (m,
2H, CHj; cycloheptane), 2.89 (s, 2H, C6H,), 4.02 (g, 2H, J=7.0, N-CH,-CHy),
456 (s, 2H, S-CH,-Ph), 7.13-7.19 (m, 1H, CH Ar), 7.21-7.33 (m, 4H, 4xCH
Ar), 7.39-7.5 (m, 2H, 2xCH Ar), 7.97-8.02 (m, 1H, CH Ar). *C NMR spectrum
(75 MHz, DMSO-ds-CCl, 1/3), 8, ppm: 12.48 (N-CH,-CHj), 23.87 (2xCH,
cycloheptane), 29.62 (2xCH, cycloheptane), 34.57 (S-CH,-Ph), 35.62 (2xCH,
cycloheptane), 39.00 (N-CH,-CHj3), 39.65 (C5), 40.07 (C6H,), 123.30 (C4,),
124.56 (CH Ar), 125.98 (CH Ar), 127.29 (CH Ar), 128.07 (2xCH Ar), 129.54
(CH Ar), 130.09 (2xCH Ar), 131.9 (C Ar), 132.43 (C Ar), 134.83 (C Ar),
136.30 (C Ar), 150.60 (C10p), 156.92 (C2), 159.71 (C4). Found, %: C 73.88; H
6.16; N 6.17; S 6.65. C»;H,oCIN,OS. Calculated, %: C 69.73; H 6.29; N 6.02; S
6.89.

3-Ethyl-2-((4-methylbenzyl)thio)-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptane]-4(6H)-one (12). Yield 1.90 g (85%) of 12, mp 172-174°C, R¢
0.74 (ethyl acetate-benzene, 1:10). IR spectrum, v, cm = 1603 (C=C arom);
1659 (C=0). 'H NMR spectrum (300 MHz, DMSO-ds-CCl, 1/3), &, ppm: 1.32
(t, 3H, J=7.0, N-CH,-CH3), 1.34-1.43 (m, 2H, CH, cycloheptane), 1.46-1.70 (m,
6H, 3xCH, cycloheptane), 1.71-1.87 (m, 2H, CH, cycloheptane), 2.23-2.35 (m,
2H, CH, cycloheptane), 2.33 (s, 3H, CHs;-Ph), 2.89 (s, 2H, C¢H,), 4.02 (q, 2H,
J=7.0, N-CH,-CHj3), 4.52 (s, 2H, S-CH,-Ph), 7.05-7.33 (m, 7H, 7xCH Ar), 8.01-
8.06 (m, 1H, CH Ar). ®C NMR spectrum (75 MHz, DMSO-ds-CCl, 1/3), 8,
ppm: 12.48 (N-CH,-CHs), 20.55 (CHs-Ph), 23.90 (2xCH, cycloheptane), 29.65
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(2xCH, cycloheptane), 35.43 (S-CH,-Ph), 35.67 (2xCH, cycloheptane), 38.95
(N-CH,-CHj3), 39.65 (C5), 40.12 (C6Hy), 123.16 (C4,), 124.67 (CH Ar), 125.94
(CH Ar), 127.23 (CH Ar), 128.51 (2xCH Ar), 128.67 (2xCH Ar), 129.48 (CH
Ar), 132.01 (C Ar), 132.39 (C Ar), 136.24 (C Ar), 136.28 (C Ar), 50.63 (C10y),
157.38 (C2), 159.76 (C4). Found, %: C 75.49; H 7.08; N 6.48; S 7.09.
C,gH32N,0S. Calculated, %: C 75.64; H 7.25; N 6.30; S 7.21.

3-Ethyl-2-hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-
4(6H)-one (13). The mixture of 25.0 g (0.073 mol) of 2-thioxoquinazoline 2 and
125 ml of hydrazine hydrate was boiled for 3 hrs in a reaction flask with a
backflow condenser. Then 120 ml of water was added, the precipitate was
filtered, washed with water and recrystallized from butanol. Yield 15.8 g (64%)
of 13, mp 207-209°C, R; 0.73 (methanol-benzene, 1:10). IR spectrum, v, cm
1604 (C=C arom); 1656 (C=0); 3150-3290 (NHNH,). *"H NMR spectrum (300
MHz, DMSO-ds-CCl, 1/3), o, ppm: 1.20 (t, 3H, J=7.0, N-CH,-CHj3), 1.28-1.39
(m, 2H, CH, cycloheptane), 1.43-1.69 (m, 6H, 3xCH, cycloheptane), 1.70-1.85
(m, 2H, CH, cycloheptane), 2.23-2.35 (m, 2H, CH, cycloheptane), 2.82 (s, 2H,
C6Hy), 3.93 (g, 2H, J=7.0, N-CH,-CHj3), 4.17 (s, 2H, NH,), 7.07-7.14 (m, 1H,
CH Ar), 7.17-7.27 (m, 2H, 2xCH Ar), 8.05-8.12 (m, 1H, CH Ar), 8.16 (s, 1H,
NH). **C NMR spectrum (75 MHz, DMSO-dg-CCl, 1/3), 8, ppm: 12.30 (N-CH,-
CHj3), 24.00 (2xCH, cycloheptane), 29.73 (2xCH, cycloheptane), 34.39 (N-
CH,-CHj3), 36.23 (2xCH, cycloheptane), 39.32 (C5), 40.67 (C6H,), 117.32
(C4,), 124.76 (CH Ar), 125,55 (CH Ar), 126.89 (CH Ar), 128.77 (CH Ar),
132.96 (C Ar), 136.45 (C Ar), 151.23 (C10y), 153.47 (C2), 160.42 (C4). Found,
%: C 73.17; H 8.18; N 14.66. C,3H3oN,O. Calculated, %: C 72.98; H 7.99; N
14.80.

3-Ethyl-2-(2-(propan-2-ylidene)hydrazinyl)-3H-spiro[benzo[h]quina-
zoline-5,1'-cyclo-heptane]-4(6H)-one (14). The mixture of 2.0 g (0.006 mol) of
3-ethyl-2-hydrazinyl-3H-spiro-[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-
one (13), 3 ml of acetone and 25 ml of ethanol was boiled for 5 hrs in a reaction
flask with a backflow condenser. After the solvent distillation, the precipitate
was recrystallized from ethanol. Yield 1.3 g (57%) of 14, mp 169-171 °C, R;
0.78 (ethyl acetate-benzene, 1:1). IR spectrum, v, cm *: 1604 (C=C arom); 1642
(C=N); 1663 (C=0); 3318 (NH). ‘*H NMR spectrum (300 MHz, DMSO-ds-CCl,
1/3), &, ppm: 123 (t, 3H, J=7.0, N-CH,-CH;), 1.27-1.39 (m, 2H, CH,
cycloheptane), 1.42-1.70 (m, 6H, 3xCH, cycloheptane), 1.71-1.85 (m, 2H, CH,
cycloheptane), 2.05 (s, 6H, N=C(CHjy),), 2.21-2.33 (m, 2H, CH, cycloheptane),
2.85 (s, 2H, C6Hy), 4.00 (q, 2H, J=7.0, N-CH,-CHj3), 7.23-7.29 (m, 1H, CH Ar),
7.33-7.43 (m, 3H, 3xCH Ar), 9.37 (s, 1H, NH). *C NMR spectrum (75 MHz,
DMSO-ds-CCly 1/3), 8, ppm: 11.73 (N-CH,-CHjs), 17.38 (N=C(CH,),), 23.93
(2xCH;, cycloheptane), 24.72 (N=C(CHz),), 29.60 (2xCH; cycloheptane), 34.53
(N-CH,-CHj3), 36.18 (2xCH; cycloheptane), 38.82 (C5), 40.61 (C6Hy), 113.41
(C4,), 120.39 (CH Ar), 126.41 (C Ar), 126.46 (CH Ar), 128.23 (CH Ar), 130.13
(CH Ar), 136.80 (C Ar), 138.94 (C10p), 147.60 (N=C(CHa),), 157.69 (C2),
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160.04 (C4). Found, %: C 73.17; H 7.81; N 14.78. C3H3oN4O. Calculated, %: C
72.98; H 7.99; N 14.80.
N'-(3-ethyl-4-ox0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptane]-2-yl)- benzohydrazide (15). The mixture of 2.0 g (0.006 mol) of
3-ethyl-2-hydrazinyl-3H-spiro-[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-
one (13), 1.4 g (0.01 mol) of benzoil chloride and 25 ml of benzene was boiled
for 10 hrs in a reaction flask with a backflow condenser. After the solvent
distillation, the precipitate was recrystallized from butanol. Yield 2.1 g (49%) of
15, mp 190-191°C, R; 0.55 (ethyl acetate-benzene, 1:1). IR spectrum, v, cm *:
1600 (C=C arom); 1625 (C=N); 1640 (C=0); 16773 (C=0Oamid); 3150-3250
(NH). *H NMR spectrum (300 MHz, DMSO-dg-CCl, 1/3), 8, ppm: 1.30-1.41 (m,
2H, CH; cycloheptane), 1.34 (t, 3H, J=7.0, N-CH,-CH3), 1.44-1.70 (m, 6H,
3xCH, cycloheptane), 1.71-1.86 (m, 2H, CH, cycloheptane), 2.26-2.38 (m, 2H,
CH; cycloheptane), 2.82 (s, 2H, C6H,), 4.11 (q, 2H, J=7.0, N-CH,-CH,), 7.02-
7.11 (m, 2H, 2xCH Ar), 7.15-7.22 (m, 1H, CH Ar), 7.45-7.57 (m, 3H, 3xCH
Ar), 7.78-7.83 (m, 1H, CH Ar), 7.97-8.03 (m, 2H, 2xCH Ar), 9.02 (s, 1H, NH),
10.25 (s, 1H, NH). *C NMR spectrum (75 MHz, DMSO-dg-CCl, 1/3), 8, ppm:
12.64 (N-CH,-CH3), 24.04 (2xCH; cycloheptane), 29.78 (2xCH, cycloheptane),
35.16 (N-CH,-CHj3), 36.20 (2xCH; cycloheptane), 39.48 (C5), 40.63 (C6H,),
118.58 (C4,), 124.80 (CH Ar), 125.67 (CH Ar), 126.97 (CH Ar), 127.37 (2xCH
Ar), 127.82 (2xCH Ar), 128.93 (CH Ar), 130.94 (CH Ar), 132.85 (C Ar),
133.05 (C Ar), 136.46 (C Ar), 151.58 (C10y), 152.05 (C2), 160.42 (C4), 166.44
(C(O)-NH). Found, %: C 73.41; H 6.72; N 12.48. C»;H33N40,. Calculated, %: C
73.28; H 6.83; N 12.66.
N-(2-(3-ethyl-4-oxo0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptane]-2-yl)-hydrazinecarbonothioyl)benzamide (16). The mixture of
3.3 g (0.01 mol) of 3-ethyl-2-hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptane]-4(6H)-one (13), 1.63 g (0.01 mol) of benzoylisothiocyanate and
30 ml of ethanol was boiled for 10 hrs with a backflow condenser. Then it was
cooled and 10 ml of water was added. The precipitate was filtered, washed with
70% ethanol. Yield 3.20 g (64%) of 16, mp 215-217°C, R; 0.45 (ethyl acetate-
benzene, 1:1). IR spectrum, v, cm: 1603 (C=C arom); 1662 (C=0); 3214 (NH).
'H NMR spectrum (300 MHz, DMSO-ds-CCl, 1/3), 8, ppm: 1.30-1.86 (m, 10H,
5xCHj, cycloheptane), 1.42 (t, 3H, J=7.0, N-CH,-CH3), 2.24-2.36 (m, 2H, CH,
cycloheptane), 2.86 (s, 2H, C6H,), 4.10 (q, 2H, J=7.0, N-CH,-CHj3), 7.08-7.14
(m, 1H, CH Ar), 7.21-7.28 (m, 2H, 2xCH Ar), 7.46-7.54 (m, 2H, 2xCH Ar),
7.57-7.64 (m, 1H, CH Ar), 8.09-8.15 (m, 2H, 2xCH Ar), 8.17-8.24 (m, 1H, CH
Ar), 9.53 (s, 1H, NH), 11.56 (s, 1H, NH), 13.24 (br.s, 1H, NH). *C NMR
spectrum (75 MHz, DMSO-ds-CCl, 1/3), 8, ppm: 12.33 (N-CH,-CH3), 23.99
(2xCH;, cycloheptane), 29.75 (2xCH, cycloheptane), 35.33 (N-CH,-CHj3), 36.09
(2xCH; cycloheptane), 39.48 (C5), 40.51 (C6H,), 119.65 (C4,), 125.28 (CH
Ar), 126.01 (CH Ar), 126.86 (CH Ar), 127.72 (2xCH Ar), 128.53 (2xCH Ar),
129.19 (CH Ar), 131.65 (C Ar), 132.23 (CH Ar), 132.29 (C Ar), 136.30 (C Ar),
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148.89 (C10,), 151.20 (C2), 159.96 (C4), 167.45 (C(O)-NH), 175.60 (C=S).
Found, %: C 66.88; H 6.40; N 14.12; S 6.58. C,3H3;N50,S. Calculated, %: C
67.04; H 6.23; N 13.96; S 6.39.

3-Ethyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-one
(17). The mixture of 2.0 g (0.006 mol) of 3-ethyl-2-hydrazinyl-3H-
spiro[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-one (13), 056 ¢
(0.001 mol) of KOH and 25 ml of 90 % ethanol was boiled for 10 hrs in a
reaction flask with a backflow condenser. After the solvent distillation, the
precipitate was recrystallized from ethanol. Yield 1.2 g (65%) of 17, mp 140-
142 °C, R; 0.63 (ethyl acetate-benzene, 1:1). IR spectrum, v, cm: 1599 (C=C
arom); 1625 (C-N); 1668 (C=0). 'H NMR spectrum (300 MHz, DMSO-d¢-CCl,
1/3), 8, ppm: 1.33-1.44 (m, 2H, CH, cycloheptane), 1.37 (t, 3H, J=7.0, N-CH,-
CHj), 1.46-1.72 (m, 6H, 3xCH, cycloheptane), 1.73-1.88 (m, 2H, CH,
cycloheptane), 2.26-2.38 (m, 2H, CH, cycloheptane), 2.88 (s, 2H, C6H,), 3.95
(9, 2H, J=7.0, N-CH,-CH3), 7.11-7.18 (m, 1H, CH Ar), 7.20-7.31 (m, 2H, 2xCH
Ar), 7.98-8.04 (m, 1H, CH Ar), 8.16 (s, 1H, CZH).“C NMR spectrum (75 MHz,
DMSO-ds-CCly 1/3), 8, ppm: 14.37 (N-CH,-CH3), 23.90 (2xCH, cycloheptane),
29.63 (2xCH; cycloheptane), 35.47 (2xCH, cycloheptane), 39.91 (C5), 40.03
(N-CH,-CHj3), 41.13 (C6H,), 124.91 (CH Ar), 125.90 (CH Ar), 127.04 (CH Ar),
127.81 (C4,), 129.33 (CH Ar), 132.06 (C Ar), 135.90 (C Ar), 148.40 (C2H),
152.22 (C10p), 159.22 (C4). Found, %: C 77.93; H 7.796; N 77.71. CH,4N,0.
Calculated, %: C 77.89; H 7.84;

4-Ethyl-4H-spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-
cycloheptane]-5(7H)-one (18). The mixture of 2.20 g (0.0065 mol) of 3-ethyl-
2-hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptane]-4(6H)-one  (13)
and 15 ml of ethylorthoformate was boiled for 15 hrs with a backflow
condenser. After distillation of the excess of ethylorthoformate, the precipitate
was recrystallized from absolute ethanol. Yield 1.0 g (44%) of 18, mp 178-
179°C, R; 0.40 (ethyl acetate-benzene, 1:1). IR spectrum, v, cm *; 1590 (C=C
arom); 1617 C=N); 1669 (C=0). *H NMR spectrum (300 MHz, DMSO-dg-CCl,
1/3), 8, ppm: 1.24-1.33 (m, 2H, CH, cycloheptane), 1.40 (t, 3H, J=7.0, N-CH,-
CHj), 1.45-1.72 (m, 6H, 3xCH, cycloheptane), 1.73-1.88 (m, 2H, CH,
cycloheptane), 2.23-2.35 (m, 2H, CH, cycloheptane), 2.92 (s, 2H, C7H,), 4.25
(9, 2H, J=7.0, N-CH,-CH3), 7.32-7.50 (m, 3H, 3xCH Ar), 7.81-7.87 (m, 1H, CH
Ar), 8.98 (s, 1H, C1H). *C NMR spectrum (75 MHz, DMSO-ds-CCl, 1/3), 3,
ppm: 12.06 (N-CH,-CH3), 24.03 (2xCH, cycloheptane), 29.32 (2xCH,
cycloheptane), 34.54 (2xCH, cycloheptane), 37.44 (C7H,), 40.29 (N-CH,-CHy),
40.50 (C6), 124.29 (CH Ar), 124.33 (C5,), 125.28 (C Ar), 126.75 (CH Ar),
128.25 (CH Ar), 130.62 (CH Ar), 135.10 (C1H), 136.07 (C Ar), 136.71 (C11y),
147.86 (C3a), 157.22 (C5). Found, %: C 72.56; H 7.12; N 16.26 Cy;H,4N,O.
Calculated, %: C 72.39; H 6.94; N 16.08.

4-Ethyl-1-mercapto-4H-spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-
6,1'-cycloheptane]-5(7H)-one (19). The mixture of 2.2 g (0.0065 mol) of 3-
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ethyl-2-hydrazinyl-3H-spiro[benzo[h]-quinazoline-5,1'-cycloheptane]-4(6H)-
one (13), 15 ml of carbon disulfide and 15 ml of pyridine was boiled for 20 hrs
with a backflow condenser. Then the mixture was cooled and acidified by
chlorhydric acid up to pH=3.0-3.5. The precipitate was filtered and
recrystallized from butanol. Yield 1.80 g (75%) of 19, mp 240-241°C, R; 0.60
(ethyl acetate-benzene, 1:1). IR spectrum, v, cm*: 1585 (C=C arom); 1632
(C=N); 1672 (C=0). '*H NMR spectrum (300 MHz, DMSO-ds-CCl, 1/3), 8,
ppm: 0.80-2.20 (br.m, 11H, 11xCH cycloheptane), 1.35 (t, 3H, J=7.0, N-CH,-
CH,), 2.56-3.10 (br.m, 3H, CH cycloheptane, C7H,), 4.08 (g, 2H, J=7.0, N-
CH,-CHj3), 7.14-7.22 (m, 2H, 2xCH Ar), 7.28-7.35 (m, 1H, CH Ar), 7.52-7.57
(m, 1H, CH Ar), 13.79 (s, 1H, SH). ¥C NMR spectrum (75 MHz, DMSO-ds-
CCl, 1/3), 6, ppm: 11.78 (N-CH,-CHj;), 24.01 (2xCH; cycloheptane), 28.93
(2xCH; cycloheptane), 29.23 (2xCH; cycloheptane), 36.99 (C7H,), 40.15 (N-
CH,-CHj3), 41.30 (C6), 123.64 (CH Ar), 123.99 (C5,), 126.45 (CH Ar), 129.08
(C Ar), 129.28 (CH Ar), 129.71 (CH Ar), 134.79 (C1), 138.96 (C Ar), 145.48
(C11y), 156.69 (C3a), 162.34 (C5). Found, %: C 66.12; H 6.45; N 14.78; S 8.60.
C,1H24N,4OS. Calculated, %: C 66.29; H 6.36; N 14.72; S, 8.43.
4-Ethyl-1-(methylthio)-4H-spiro[benzo[h]imidazo[1,2-a]quinazoline-
6,1'-cycloheptane]-5(7H)-one (20). In a round bottom flask with a backflow
condenser a mixture of 3.4 g (0.01 mol) of 4-ethyl-1-mercapto-4H-
spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-cycloheptane]-5(7H)-one
(19), 0.56 g (0.01 mol) of KOH, 30 ml of absolute ethanol was placed and boiled
for 30 min. Then 1.41 g (0.01 mol) of methyl iodide was added and boiling
continued for another 10 hrs. The reaction mixture was cooled and 20 ml of
water was added. The precipitate was filtered and recrystallized from ethanol.
Yield 3.1 g (79%) of 20, mp 203-205°C, R; 0.54 (ethyl acetate-benzene, 1:1). IR
spectrum, v, cm : 1614 (C=C arom); 1660 (C=0). 'H NMR spectrum (300
MHz, DMSO-ds-CCl, 1/3), 6, ppm: 0.80-2.20 (br.m, 11H, 11xCH cyclohep-
tane), 1.39 (t, 3H, J=7.0, N-CH,-CHj3), 2.61 (s, 3H, S-CHs), 2.56-3.10 (br.m, 3H,
CH cycloheptane, C7H,), 4.21 (br.q, 2H, J=7.0, N-CH,-CH3), 7.28-7.46 (m, 4H,
4xCH Ar). *C NMR spectrum (75 MHz, DMSO-dg-CCl, 1/3), 8, ppm: 12.01
(N-CH-CHj3), 16.62 (S-CHj), 23.95 (2xCH, cycloheptane), 28.67 (2xCH,
cycloheptane), 29.33 (2xCHj, cycloheptane), 37.35 (C7H), 40.12 (N-CH,-CHy),
41.37 (C6), 124.92 (C5,), 125.21 (CH Ar), 125.28 (CH Ar), 126.70 (C Ar),
127.61 (CH Ar), 130.54 (CH Ar), 135.64 (C1), 136.93 (C Ar), 143.63 (C11,),
149.53 (C3a), 156.79 (C5). Found, %: C 70.02; H 6.75; N 10.85; S 8.30.
C,3H27N30S. Calculated, %: C 70.19; H 6.92; N 10.68; S 8.15.
1-(Benzylthio)-4-ethyl-4H-spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazo-
line-6,1'-cycloheptane]-5(7H)-one (21). Similarly, from 3.4 g (0.01 mol) of 4-
ethyl-1-mercapto-4H-spiro[benzo[h]-[1,2,4]triazolo[4,3-a]quinazoline-6,1'-
cycloheptane]-5(7H)-one (19), 0.56 g (0.01 mol) of KOH and 1.27 g (0.01 mol)
of benzyl chloride, 3.7 g (78%) of 21 was obtained, mp 135-137 °C, R; 0.67
(ethyl acetate-benzene, 1:1). IR spectrum, v, cm*: 1616 (C=C arom); 1654
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(C=0). 'H NMR spectrum (300 MHz, DMSO-dg-CCl, 1/3), 3, ppm: 0.80-2.20
(br.m, 11H, 11xCH cycloheptane), 1.39 (t, 3H, J=7.0, N-CH,-CH;), 2.56-3.10
(br.m, 3H, CH cycloheptane, C7H,), 4.21 (br.q, 2H, J=7.0, N-CH,-CHj3), 4.24-
4.33 (br.s, 2H, CH,-Ph), 7.12-7.43 (m, 9H, 9xCH Ar). *C NMR spectrum (75
MHz, DMSO-dg-CCl, 1/3), 8, ppm: 11.97 (N-CH,-CHj), 23.96 (2xCH,
cycloheptane), 28.74 (2xCH, cycloheptane), 29.23 (2xCH, cycloheptane), 29.86
(CH,-Ph), 37.30 (C7Hy), 39.90 (N-CH,-CHj3), 41.17 (C6), 125.02 (C5,), 125.18
(CH Ar), 125.23 (CH Ar), 126.69 (C Ar), 126.95 (CH Ar), 127.59 (CH Ar),
127.82 (2xCH Ar), 128.52 (2xCH Ar), 130.50 (CH Ar), 135.50 (C1), 135.84 (C
Ar), 136.90 (C Ar), 142.29 (C11,), 149.40 (C3a), 156.72 (C5). Found, %: C
71.63; H6.35; N 11.78; S 6.94. C,3sH30N,OS. Calculated, %: C 71.46; H 6.43; N
11.90; S 6.81.

3-E@-bL-2-@-hOLUN-2,3-2PNP1-LAUNDLA [AELN[h] WP LUEQNLPTL-5,1'-
3PULONEMSUWL]-4(6H)-N'LP UPLE-GAL GBI NLNS NUSUNFE-3AFLLELL

U. b. UUrenU3U0L, U. U. U34UQ3UL, U. N. QUL PEL3UL W U. U. UHU3UL

bPpy 4-undfptin="H-uuyfppn[ gplynd bupunute-1,2 -t fFuy ] -3 - fuippopufyunnfs ke §fFpy-
lanfFpngfuiinnnfs  spnfumglgnfdynipy  mnmgdws  [FhonopbpynmSeiggugh,  wnwiby
nbulghns dfunfuyphy wiuunkyne, Eufdupldly & ghlydub, [y plpk & 3-4dfy-2-
Phopun-2,3-whSfppmunpn| plign[h] fuflougnyfi-5,1"g lyn & bupnuwts]-4(6H)-nbfs g
durtaps: LbipQfiiin Spulph uliplusynefJyudp fuiigliudly § Quyngblpgblpf Sbin, npf wpgync-
prdd wngly bl 2-unyuispypnlbquiljmpfwd 3-Ljafy-3H-usfyn] plivgn| ] foplognypi-5,1"-
ghlynébupnte] ~-4(6H)-nistbip: LbpnSfroyuy 2-Fhopunphivgn[h] fuplugmfrispy wiigned § fu-
sl by S-43fy-2-S fprpprasgpy-3H-uryfopn [ plsgn| ] puptmgnyfria-5,1-ghlynd byt -
4(6H)-ntp: Lbpfptou sprfumgnbgnefyuts db) L ypofby wylnntf, pbignpyppnppof b pbign-
Pl gty Sk, np gy gt wmgby B Quogunuuudospg 3-£f-
2-[2-(wyprusgust-2~yfrrphits) &y ~poasg frisfoy ] -3H -y plog ] fufrlosg g f-5,1 " g frlyy -
Sbupnuits]-4(6H)-nts,  N'~(3-Lfopy-4-o0pun-4,6-yh pyprn-3H-uuyfspn phsgn| ] fuplousgnyfrb-
5,1 gflynS bupnuts]-2-fy) plitsgni ppugpy b N-[2-(3-4[dfy-4-o0pun-4,6-gfil fruppn-3H-uuyfr-
ol phivgn[ 1] fultusg 5,1 -gplyn S bt ]-2-fy) Spopugfilinjusppatin@fpopy ] phigudfg
Bniyy & wnpdfby, np Upwd Spupugplnpbign[h] fuflegnflp $pdph bplugefpudp G-
Prusplyfned § bl pypugptimgdut, wnwugbyng 3-4Fpy-3H-uufypn]phlgn[h] foflusgnfb-
5,1 gl hsgmaste] (6 )z Lprrgfomphign [ ] syl e opfPmilponsfa il Loy
frstispuap AL py-dH-uuyfipn pliign[h][1,2,4] mppugnn]4,3-a] foplugn pi-6,1 -gplyn-
Sbupunate]-5(7TH)-nts b 1-dbpljuginn-d-EFpy-4H-umppn]phign[h] [1,2,4]wpfugngs[4,3-
af fultignypi-6,1"ghlyndbuymuts]-5(7H) -l dbpdpipy wihgnd L Quonwpfly 1-063 -
[ln- te T-phgfyfdfom-4-Lfay- -yl i 3] [1,2,4] mp s [4,3-a] paf gy
6,1 "-gflyynbupmnts[-5(7H) - nistibipfr :
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CHHTE3 M HEKOTOPBIE CBOVMCTBA 3-3THJI-2-THOKCO-2,3-
JATUIPOCITAPO [BEH30[h]XUHA3OJIHWH-5,1'-INKJIOT ENTAH]-4(6H)-
OHA

A. 1. MAPKOCSIH, A. C. AUBA3SIH, C. I'. TABPHUEJISIH u C. C. MAMSTH

Hay4aHo-TexXHOIOTHYeCKHil IEHTP OpraHNYecKor U (hapMaIleBTHIECKOI XUMUN
HAH Pecny6muxu ApmeHus
Apwmenus, 0014, Epean, mp. A3zaryTsHa, 26
Tenedon: +374 10 288 443. E-mail: ashot@markosyan.am

Tuoypenonpon3BoaHOE, MONyYeHHOE B3auMojeiicTBueM 3t 4'-amuHo-'H-crin-
po[uuknorenrtan-1,2'-HadTannu]-3'-kapOokcunara U ITUIH30THOLMAHATA Oe3 BbIACIe-
HHS M3 PEaKIHOHHON CpeJibl, MOABEPrHYTO LUKIM3AIMHI, IPUBEAIICH K 3-9THII-2-THOK-
c0-2,3-muruapocnupo| 6enso[h|xunazonuu-5,1"-muknonentan]-4(6H)-onam. Iocnenuunii
B NIPUCYTCTBHU OCHOBAHWH KOHAEGHCHPOBAH C TaJOreHHJaMH, B PE3yJIbTaTe Yero Ioiry-
4eHbl 2-Cynbdanuizameniennbie 3-31min-3H-cnupo[6enso[h]|xunazonun-5,1'-1ukiomnes-
taH]-4(6H)-ouer. Ot BhIIEyKa3aHHOTO 2-THOKCOOEH30[h]xMHa30MMHA CoBEpIIIEH mepe-
xox K 3-atun-2-ruppasuaui-3H-cnmpo[6enso[h]xunazonuu-5,1"-iuknorentan]-4(6H)-
ony. [locnenHuii HOCTaBiIeH BO B3aMMOJICHCTBHE C AllETOHOM, OEH30MIXJIOPUAOM U OeH-
30MJIN30THOIMAHATOM, B PE3yJbTaTe Yero IMOJy4eHbl COOTBETCTBEHHO 3-3THI-2-[2-
(mpoman-2-unuaeH)ruapasuaui]-3H-cnupo[6en3o[h|xunazonun-5,1'-ukIoneHTaH |-
4(6H)-on, N'-(3-3THn-4-0KC0-4,6-nurnapo-3H-cupo[6enso[h]xunazonuu-5,1'-1ukIno-
nenTad]-2-un)oensruapasun 1 N-[2-(3-3tun-4-okco-4,6-auruapo-3H-crimpo[6em3o[h]
XHMHa30JIMH-5,1'-1uKIorenTtan|-2-mi)ruipasuHokapooHotromin|oensamun.  [lokasano,
YTO YKa3aHHBIA THAPa3HHOOCH30[N]XMHA30IMH B IPUCYTCTBUH OCHOBAHHS MOJBEPracT-
csl JIeTUAPasHHUPOBaHUIO, 00pasys 3-stun-3H-crupo[6ensoh]xunasomun-5,1"-mkmo-
rentaH|-4(6H)-on. Konnencanueii 2-rugpa3uHo0en3o[N]XuHa30IMHa U STHIOBOTO (hH-
pa OpTOMYpaBbHHOM KHCIIOTHI HJIM CEPOYIJIepoJa CHHTE3UPOBAHbI COOTBETCTBEHHO 4-
stun-4H-criupo[6enso[h][1,2,4]tpuazono[4,3-a]xunazonun-6,1'-uknorenrtan]-5(7H)-
o wu l-mepkanro-4-atun-4H-cnupo[6enso[h][1,2,4]tpuazono[4,3-a]xunazonuu-6,1'-
muknorentan|-5(7H)-on. OT mocneHero cosepineH mepexoa K 1-metuntuo- u 1-6en-
suntro-4-stun-4H-crimpo[6enso[h][1,2,4 ] tpua3zosno[4,3-a]xunazonun-6,1'-nuknoren-
tau]-5(7H)-onam.
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