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As a result of condensation of 3-allyl-2-thioxo-2,3-dihydro-1H-spiro[benzo[h]quinazoline-5,1'-
cycloheptan]-4(6H)-one with 2-bromo-1-phenylethanone and 2-thioxobenzo[h]quinazolines of
various structures, 2-methylthio derivatives of spiro[benzo[h]quinazoline-5,1'-cycloheptane] were
synthesized. By the transformations of 3-allyl-2-hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-cyc-
loheptan]-4(6H)-one, benzhydrazide, hydrazino-carbonothioylbenzamide, arylidenhydrazides, 4-allyl-
4H-spiro[benzo[h[1,2,4]triazolo[4,3-a]quinazoline-6,1'-cycloheptan]-5(7H)-one and 4-allyl-1-
mercapto-4H-spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-cyclo-heptan]-5(7H)-one were
synthesized. The latter by alkylation with various halides was converted into 1-alkylthio derivatives.

References 25.

The number of publications in the field of benzo[h]quinazoline
derivatives synthesis has grown significantly in recent years [1-16].
However, there are limited number of publications on benzo[h]quinazolines
of spirocyclic structure, containing a cyclohexane spirocyclic fragment [17-
21]. This report describes the synthesis of new derivatives of 3-allyl-
spiro[benzo[h]quinazoline-5,1'-cycloheptane]. We studied the reaction of 3-
allyl-2-thioxo-2,3-dihydro-1H-spiro[benzo[h]quinazoline-5,1'-cycloheptan]-
4(6H)-one (1) [22] with halogens of various structures, in the presence of
KOH. Using 2-bromo-1-phenylethanone, as a halide, 3-allyl-2-((2-oxo-2-
phenylethyl)thio)-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptan]-4(6H)-
one (2) was synthesized. By condensation of 1 with 2-chloromethyl-5,5-
dimethyl-5,6-dihydrobenzo[h]quinazoline-4(3H)-one [23], 2-chloromethyl-
5-ethyl-5-methyl-5,6-dihydrobenzo[h] quinazoline-4(3H)-one [24] and 2-
chloromethyl-3H-spiro[benzo[h]quinazoline-5,1'-cyclopentan]-4(6H)-one
[25], were synthesized 2-{[(3-allyl-4-0x0-4,6-dihydro-3H-spiro[benzo[h]-
quinazoline-5,1'-cycloheptan]-2-yl)thio]Jmethyl}-5,5-dimethyl-5,6-
dihydrobenzo[h]quinazoline-4(3H)-one (3), 2-{[(3-allyl-4-0x0-4,6-dihydro-
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3H-spiro[benzo[h]quinazoline-5,1'-cycloheptan]-2-yl)thio]methyl}-5-ethyl-
5-methyl-5,6-dihydrobenzo[h]quinazoline-4(3H)-one (4) and 3-allyl-2-{[(4-
0x0-4,6-dihydro-3H-spiro [benzo[h]quinazoline-5,1'-cyclopentan]-2-
yl)methyl]thio}-3H-spiro[benzo[h]quinazoline-5,1'-cyclo-pentan]-4(6H)-one
(5), respectively (Scheme 1).

Scheme 1

By transformations of 3-allyl-2-hydrazinyl-3H-spiro[benzo[h]quinazo-
line-5,1'-cycloheptan]-4(6H)-one (6) [22], N'-(3-allyl-4-ox0-4,6-dihydro-3H-
spiro[benzo[h]quinazoline-5,1'-cycloheptan]-2-yl)benzohydrazide (7), N-(2-
(3-allyl-4-ox0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptan]-
2-yhhydrazinecarbonothioyl)benzamide (8) and 9-13 arylidenhydrazines
were synthesized. The hydrazinoderivative 6 was reacted with
ethylorthoformate and carbon disulfide, resulting in 4-allyl-4H-spiro[ben-
zo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-cycloheptan]-5(7H)-one (14) and
4-allyl-1-mercapto-4H-spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-
cycloheptan]-5(7H)-one (15), respectively. The latter by alkylation with
halides of various structures is converted to 4-allyl-1-(alkylthio)-4H-
spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1'-cycloheptan]-5(7H)-one
(16-19) according to Scheme 2.
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Scheme 2
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Experimental part

The IR spectra were recorded on a Thermo Nicolet Nexus FT-IR
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-d6-CCls (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-Allyl-2-((2-oxo-2-phenylethyl)thio)-3H-spiro[benzo[h]quinazoline-
5,1'-cycloheptan]-4(6H)-one (2). The reaction mixture of 1.76 g (5 mmol)
of 3-allyl-2-thioxo-2,3-dihydro-1H-spiro[benzo[h]quinazoline-5,1'-cyclohep-
tan]-4(6H)-one (1), 1.0 g (5 mmol) of 2-bromo-1-phenylethanone and 30 ml
of absolute acetone was placed into a single-necked round-bottom flask and
boiled for 10 hrs. Then reaction mixture was cooled and 10 ml water was
added. The precipitate was filtered off and recrystallized from acetone. Yield
1.10 g (47%) of 2, mp 159-161°C, Rs 0.67 (ethylacetate-benzene, 1:5). IR
spectrum, v, cm™t: 1594 (C=C arom); 1663 (C=0); 1697 (C=0). 'H NMR
spectrum (300 MHz, DMSO-d6/CCl; 1/3), 8, ppm: 1.29-1.41 (m, 2H,
cycloheptane), 1.45-1.70 (m, 6H, cycloheptane), 1.71-1.85 (m, 2H,
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cycloheptane), 2.21-2.33 (m, 2H, cycloheptane), 2.83 (s, 2H, C6H>), 4.70
(dt, 2H, J=7.0, 1.2, CH,-CH=CHy), 4.83 (s, 2H, S-CH), 5.28 (dq, 1H,
J=10.1, 1.2, CH>-CH=CH>), 5.33 (dg, 1H, J=17.0, 1.2, CH>-CH=CH>), 5.96
(ddt, 1H, J=17.0, 10.1, 7.0, CH2-CH=CH?), 6.78-6.85 (m, 1H, Ar), 7.05-7.10
(m, 1H, Ar), 7.11-7.20 (m, 1H, Ar), 7.44-7.49 (m, 1H, Ar), 7.50-7.57 (m,
2H, Ar), 7.61-7.68 (m, 1H, Ar), 8.05-8.10 (m, 2H, Ar). *C NMR spectrum
(75 MHz, DMSO-d6/CCls 1/3), 8, ppm: 23.8 (2xCHa cycloheptane), 29.6
(2xCH: cycloheptane), 35.6 (2xCH> cycloheptane), 38.8 (C5), 39.6 (C6H>),
39.9 (CH.-CH=CH), 45.9 (S-CH), 118.1 (CH2-CH=CH.), 123.0 (C4.),
124.7 (CH Ar), 125.7 (CH Ar), 127.0 (CH Ar), 128.0 (2xCH Ar), 128.
(2xCH Ar), 129.3 (CH Ar), 130.5 (CH Ar), 1315 (C Ar), 132.7 (CH2-
CH=CH), 135.7 (C Ar), 136.1 (C Ar), 150.7 (C10p), 157.3 (C2), 159.6 (C4),
191.2 (C(0O)-Ph). Found, %: C 74.11; H 6.59; N 5.83; S 6.74. Co9H30N20:S.
Calculated, %: C 74.01; H 6.43; N 5.95; S 6.81.
2-{[(3-Allyl-4-o0x0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-

cycloheptan]-2-yl)thio]-methyl}-5,5-dimethyl-5,6-dihydrobenzo[h]quina-
zoline-4(3H)-one (3). A mixture of 1.76 g (5 mmol) of 3-allyl-2-thioxo-2,3-
dihydro-1H-spiro[benzo[h]quinazoline-5,1'-cycloheptan]-4(6H)-one (1), 0.3
g (9 mmol) of KOH and 30 ml of absolute ethanol was placed into a round-
bottom flask and boiled for 30 min. Then 1.37 g (5 mmol) of 2-chloromethyl-
5,5-dimethyl-5,6-dihydrobenzo[h]quinazolin-4(3H)-one was added and
boiling continued for 12 hrs. The reaction mixture was cooled, and 10 ml of
water was added. The precipitate was filtered off and recrystallized from
butanol. Yield 2.8 g (95%) of 3, mp 242-244 °C, R; 0.70 (ethyl acetate-
benzene, 1:2). IR spectrum, v, cm™: 1604 (C=C arom); 1653 (C=0); 1672
(C=0); 3150 (NH). 'H NMR spectrum (300 MHz, DMSO-d6/CCl, 1/3), §,
ppm: 1.31-1.43 (m, 2H, cycloheptane), 1.34 (s, 6H,C(CHs),), 1.44-1.69 (m,
6H, cycloheptane), 1.70-1.84 (m, 2H, cycloheptane), 2.22-2.34 (m, 2H,
cycloheptane), 2.72 (s, 2H, [C6]H>), 2.87 (s, 2H, C6H>), 4.50 (s, 2H, S-CH>),
4.69 (dt, 2H, J=7.0, 1.2, CH>-CH=CH,), 5.27 (dg, 1H, J=10.1, 1.2, CH>-
CH=CHy), 5.32 (dqg, 1H, J=17.0, 1.2, CH>-CH=CH>), 5.94 (ddt, 1H, J=17.0,
10.1, 7.0, CH>-CH=CHy), 7.07-7.15 (m, 2H, Ar), 7.16-7.31 (m, 4H, Ar),
8.04-8.09 (m, 1H, Ar), 8.13-8.18 (m, 1H, Ar), 12.41 (s, 1H, NH). *C NMR
spectrum (75 MHz, DMSO-d6/CCls 1/3), 6, ppm: 23.9 (2xCH:
cycloheptane), 25.4 (C(CHzs)2), 29.6 (2xCH: cycloheptane), 32.8 ([C5]), 34.1
([C6]H2), 35.6 (2xCH: cycloheptane), 39.7 (C5), 40.1 (C6H2), 44.0 (CH»-
CH=CHy), 45.7 (S-CH>), 118.1 (CH2-CH=CH>), 123.2 (C4.), 124.37 ([C4a]),
125. (2xCH Ar), 125.9 (CH Ar), 126.2 (CH Ar), 127.0 (C Ar),127.0 (CH
Ar), 129.3 (CH Ar), 129.5 (CH Ar), 130.6 (CH Ar), 131.8 (C Ar), 131.9
(CH2-CH=CHy), 136.0 (C Ar), 136.2 (C Ar), 151.0 (C10p), 152.8 ([C10p)),
154.3 ([C2]), 157.3 (C2), 159.7 (C4), 161.3 ([C4]). Found, %: C 73.38; H
6.59; N 9.56. S 5.33. CasH3sN4O-S. Calculated, %: C 73.19; H 6.48; N 9.48;
S5.43.

370



2-{[(3-Allyl-4-0x0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptan]-2-yl)thio]-methyl}-5-ethyl-5-methyl-5,6-dihydroben-
zo[h]quinazoline-4(3H)-one (4). Similarly, from 1.76 g (5 mmol) of 3-
allyl-2-thioxo-2,3-dihydro-1H-spiro[benzo[h]quinazoline-5,1'-cycloheptan]-
4(6H)-one (1), 0.3 g (9 mmol) of KOH and 144 g (5 mmol) of 2-
chloromethyl-5-ethyl-5-methyl-5,6-dihydro-benzo[h]-quinazoline-4(3H)-
one, 2.8 g (93%) of 4 was obtained: mp 244-246°C, R 0.73 (ethyl acetate-
benzene, 1:2). IR spectrum, v, cm*: 1604 (C=C arom); 1651 (C=0); 1670
(C=0); 3150 (NH). 'H NMR spectrum (300 MHz, DMSO-d6/CCl, 1/3), §,
ppm: 0.77 (t, 3H, J=7.4, CH>-CHa), 1.31-1.43 (m, 2H, cycloheptane), 1.32 (s,
3H, CHz3), 1.44-1.69 (m, 7H, 6xCH cycloheptane, 1xCH CH,-CHs), 1.70-
1.84 (m, 2H, cycloheptane), 2.00 (dg, 1H, J=14.8, 7.4, CH,-CH3), 2.21-2.34
(m, 2H, cycloheptane), 2.58 (d, 1H, J=15.7, [C6]H>), 2.87 (s, 2H, C6H>),
2.90 (d, 1H, J=15.7, [C6]H.), 4.48 (d, 1H, J=15.0, S-CHy), 4.54 (d, 1H,
J=15.0, S-CHy), 4.69 (dt, 2H, J=7.0, 1.2, CH,-CH=CHy), 5.27 (dq, 1H,
J=10.1, 1.2, CH>-CH=CH>), 5.32 (dq, 1H, J=17.0, 1.2, CH>-CH=CH>), 5.94
(ddt, 1H, J=17.0, 10.1, 7.0, CH>-CH=CH>), 7.06-7.31 (m, 6H, Ar), 8.05-8.10
(m, 1H, Ar), 8.11-8.16 (m, 1H, Ar), 12.40 (s, 1H, NH). *C NMR spectrum
(75 MHz, DMSO-d6/CCls 1/3), 8, ppm: 19.0 (CH2-CHs), 23.9 (2xCH>
cycloheptane), 24.0 (CHzs), 29.6 (2xCH2 cycloheptane), 30.0 (CH.-CHs),
34.1 ([C6]H2), 35.6 (CH: cycloheptane), 35.7 (CH. cycloheptane), 36.3
([C5]), 39.6 (C5), 39.9 (C6H>), 40.1 (CH»-CH=CHy,), 45.7 (S-CHy), 118.0
(CH2-CH=CHy), 123.2 (C4.), 123.5 ([C44)), 125.4. (CH Ar), 125.4 (CH Ar),
125.7 (CH Ar), 126.1 (CH Ar), 127.0 (CH Ar), 127.0 (C Ar), 129.4 (CH Ar),
129.5 (CH Ar), 130.6 (CH Ar), 131.8 (C Ar), 131.8 (CH2>-CH=CH>), 136.1
(C Ar), 136.3 (C Ar), 150.9 (C10p), 153.6 ([C10s]), 154.3 ([C2]), 157.3 (C2),
159.7 (C4), 161.4 ([C4]). Found, %: C 73.66; H 6.62; N 9.43. S 5.19.
Ca7H10N402S. Calculated, %: C 73.48;
H 6.67; N 9.26; S 5.30.

3-Allyl-2-{[(4-0x0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-
cyclopentan]-2-yl)methyl]-thio}-3H-spiro[benzo[h]quinazoline-5,1'-
cyclopentan]-4(6H)-one (5). Similarly, from 1.76 g
(5 mmol) of 3-allyl-2-thioxo-2,3-dihydro-1H-spiro[benzo[h]quinazoline-5,1'-
cycloheptan]-4(6H)-one (1), 0.3 g (9 mmol) of KOH and 1.5 g (5 mmol) of
2-chloromethyl-3H-spiro[benzo[h]quinazoline-5,1'-cyclopentan]-4(6H)-one,
1.9 g (62%) of 4 was obtained: mp 243-246°C, R 0.73 (ethyl acetate-
benzene, 1:2). IR spectrum, v, cm™: 1604 (C=C arom); 1661 (C=0); 1675
(C=0); 3180 (NH). 'H NMR spectrum (300 MHz, DMSO-d6/CCl, 1/3), §,
ppm: 1.30-1.94 (m, 16H, 10xCH cycloheptane, 6xCH cyclopentane), 2.21-
2.35 (m, 4H, 2xCH cycloheptane, 2xCH cyclopentane), 2.76 (s, 2H,
[C6]H2), 2.87 (s, 2H, C6H,), 4.51 (s, 2H, S-CH>), 4.68 (dt, 2H, J=7.0, 1.2,
CH»>-CH=CH,), 5.27 (dg, 1H, J=10.1, 1.2, CH>-CH=CH>), 5.31 (dq, 1H,
J=17.0, 1.2, CH,-CH=CHy), 5.94 (ddt, 1H, J=17.0, 10.1, 7.0, CH>-CH=CH>),
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7.05-7.31 (m, 6H, Ar), 8.04-8.10 (m, 1H, Ar), 8.14-8.20 (m, 1H, Ar), 12.43
(s, 1H, NH). C NMR spectrum (75 MHz, DMSO-d6/CCl4 1/3), §, ppm:
23.9 (2xCH2 cycloheptane), 25.1 (2xCH2 cyclopentane), 29.6 (2xCH.
cycloheptane), 34.1 ([C6]Hz), 35.1 (2xCH cyclopentane), 35.6 (2xCH
cycloheptane), 39.7 (C5), 40.1 (C6H.), 41.6 (CH,-CH=CH>), 43.1 ([C5]),
45.7 (S-CH>), 118.1 (CH,-CH=CH>), 123.2 (C4.), 124.8 ([C4a]), 125.4 (CH
Ar), 125.5 (CH Ar), 125. (CH Ar), 126.2 (CH Ar), 127.0 (C Ar), 129.2 (CH
Ar), 129.5 (CH Ar), 130.6 (CH Ar), 131.9 (C Ar), 132.3 (CH2-CH=CH>),
136.1 (C Ar), 136.2 (C Ar), 151.0 (C10p), 153.1 ([C10s]), 154.0 ([C2)),
157.3 (C2), 159.7 (C4), 161.1 ([C4]). Found, %: C 74.16; H 6.69; N 9.22; S
5.35. C3sH10N403S. Calculated, %: C 73.99; H 6.54; N 9.08; S 5.20.

N'-(3-Allyl-4-ox0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptan]-2-yl)benzo-hydrazide (7). The mixture of 2.1 g (6 mmol) of
3-allyl-2-hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptan]-4(6H)-
one (6), 1.12 g (8 mmol) of benzoyl chloride and 25 ml of benzene was
boiled for 10 hrs in a reaction flask with a backflow condenser. After solvent
distillation, the precipitate was recrystallized from ethanol. Yield 2.5 g
(92%) of 7, mp 178-179°C, Rs 0.45 (ethylacetate-benzene, 3:1). IR spectrum,
v, cm Lt 1600 (C=C arom); 1645 (C=0); 1686 (C=0); 3347 (NH). 'H NMR
spectrum (300 MHz, DMSO-d6/CCl4 1/3), §, ppm: 1.31-1.44 (m, 2H, CH>
cycloheptane), 1.46-1.87 (m, 8H, 4xCH; cycloheptane), 2.25-2.37 (m, 2H,
CH: cycloheptane), 2.84(s, 2H, C6H»), 4.73 (dt, 2H, J=5.4, 1.5, CH,-
CH=CHy), 5.22 (dg, 1H, J=10.3, 1.5, CH>-CH=CH), 5.33 (dq, 1H, J=17.3,
1.5, CH>-CH=CH), 5.96 (ddt, 1H, J=17.3, 10.3, 5.4, CH>-CH=CHy), 7.03-
7.11 (m, 2H, 2xCH Ar), 7.15-7.23 (m, 1H, CH Ar), 7.44-7.59 (m, 3H, 3xCH
Ar), 7.79-7.85 (m, 1H, CH Ar), 7.96-8.03 (m, 2H, 2xCH Ar), 8.86 (s, 1H,
NH), 10.27 (s, 1H, NH). *H NMR spectrum (300 MHz, DMSO-d6/CCl4 1/3),
3, ppm: 23.9 (2xCH: cycloheptane), 29.7 (2xCH, cycloheptane), 36.1
(2xCH> cycloheptane), 39.4 (C5), 40.48 (C6H>),41.7 (CH>-CH=CH>), 116.8
(CH Ar), 118.4 (CH2-CH=CHy>), 124.8 (C4.), 125.6 (CH Ar), 126.9 (CH Ar),
127.3 (2xCH Ar), 127.7 (2xCH Ar), 128.9 (CH Ar), 130.9 (CH Ar), 1314
(CH2-CH=CHy), 132.7 (C Ar), 132.9 (C Ar), 136.4 (C Ar), 151.7 (C10y),
152.0 (C2), 160.3 (C4), 166.2 (C=0). Found, %: C 74.11; H 6.59; N 12.53.
C28H30N4O>. Calculated, %: C 73.98; H 6.65; N 12.33.

N-[2-(3-Allyl-4-0x0-4,6-dihydro-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptan]-2-yl)-hydrazinecarbonothioyl]benzamide (8). The mixture
of 2.1 g (6 mmol) of 3-allyl-2-hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptan]-4(6H)-one (6), 1.14 g (7 mmol) of benzoylisothiocyanate and
30 ml of methanol was boiled for 5 hrs with a backflow condenser. The
precipitate was filtered, washed with 70% ethanol and recrystallized from
butanol. Yield 1.0 g (58%) of 8, mp 209-210°C, R 0.62 (ethyl acetate-
benzene-hexane, 1:7:1). IR spectrum, v, cm®: 1600 (C=C arom); 1650
(C=0); 1669 (C=0); 3187 (NH). *H NMR spectrum (300 MHz, DMSO-
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d6/CCls 1/3), 8, ppm: 1.30-1.42 (m, 2H, cycloheptane), 1.44-1.71 (m, 6H,
cycloheptane), 1.72-1.86 (m, 2H, cycloheptane), 2.22-2.34 (m, 2H, cyclo-
heptane), 2.88 (s, 2H, C6H,), 4.72 (dt, 2H, J=7.0, 1.2, CH»-CH=CH>), 5.39
(dg, 1H, J=10.1, 1.2, CH,-CH=CH.), 5.51 (dg, 1H, J=17.0, 1.2, CH>-
CH=CHy), 5.97 (ddt, 1H, J=17.0, 10.1, 7.0, CH>-CH=CH), 7.10-7.17 (m,
1H, Ar), 7.24-7.34 (m, 2H, Ar), 7.45-7.54 (m, 2H, Ar), 7.56-7.64 (m, 1H,
Ar), 8.08-8.14 (m, 2H, Ar), 8.25-8.31 (m, 1H, Ar), 9.31 (s, 1H, NH), 11.63
(s, 1H, NH), 13.64 (brs, 1H, NH). 3C NMR spectrum (75 MHz, DMSO-
d6/CCls 1/3), 6, ppm: 24.0 (2xCH: cycloheptane), 29.7 (2xCH:
cycloheptane), 36.1 (2xCH2 cycloheptane), 39.5 (C5), 40.4 (C6H), 42.5
(CH2-CH=CHz), 118.8 (CH2-CH=CH>), 119.7 (C4a,), 125.38 (CH Ar), 126.1
(CH Ar), 126.9 (CH Ar), 127.7 (2xCH Ar), 128.5 (2xCH Ar), 129.4 (CH
Ar), 130.5 (CH Ar), 131.6 (C Ar), 132.0 (C Ar), 132.3 (CH,-CH=CH>),
136.3 (C Ar), 148.4 (C10p), 151.4 (C2), 159.7 (C4), 167.6 (C(O)-Ph), 172.8
(C=S) . Found, %: C 67.98; H 6.24; N 13.53. S 6.24.C29H31N50:S.
Calculated, %: C 67.81; H 6.08; N 13.63; S 6.24.

Synthesis of 2-(arylidenehydrazinyl)-3-allyl-3H-spiro[benzo[h]qui-
nazoline-5,1'-cycloheptan]-4(6H)-ones (9-13). (General method). The
mixture of 2.8 g (8 mmol) of 3-allyl-2-hydrazinyl-3H-spiro-[benzo[h]quina-
zoline-5,1'-cycloheptan]-4(6H)-one (6), 8 mmol of aromatic aldehyde and 30
ml of benzene was boiled under reflux for 10 hrs. It was cooled and 30 ml of
hexane was added to the reaction mixture. The precipitate was filtered,
washed with hexane and dried on air.

3-Allyl-2-(2-(4-methoxybenzylidene)hydrazinyl)-3H-
spiro[benzo[h]quinazoline-5,1'-cycloheptan]-4(6H)-one (Ar=4-
CH30CgH4) (9). Yield 3.0 g (80%) of 9, mp 184-185°C, R¢ 0.75 (ethyl ace-
tate-benzene, 1:5). IR spectrum, v, cm™: 1593 (C=C arom); 1615 (C=N);
1668 (C=0); 3367 (NH). *H NMR spectrum (300 MHz, DMSO-d6/CCls
1/3), 6, ppm: 1.30-1.42 (m, 2H, cycloheptane), 1.44-1.71 (m, 6H,
cycloheptane), 1.72-1.86 (m, 2H, cycloheptane), 2.22-2.34 (m, 2H, cyclo-
heptane), 2.89 (s, 2H, C6H>), 3.84 (s, 3H, O-CHj3), 4.60 (dt, 2H, J=7.0, 1.2,
CH>-CH=CH), 5.14 (dq, 1H, J=10.1, 1.2, CH>-CH=CH>), 5.27 (dq, 1H,
J=17.0, 1.2, CH,-CH=CHy), 5.93 (ddt, 1H, J=17.0, 10.1, 7.0, CH>-CH=CH>),
6.90-6.96 (m, 2H, Ar), 7.24-7.31 (m, 1H, Ar), 7.38-7.48 (m, 2H, Ar), 7.52-
7.59 (m, 1H, Ar), 7.64-7.71 (m, 2H, Ar), 8.27 (s, 1H, N=CH), 9.59 (s, 1H,
NH). ¥C NMR spectrum (75 MHz, DMSO-d6/CCls 1/3), §, ppm: 23.9
(2xCH2 cycloheptane), 29.5 (2xCH: cycloheptane), 36.1 (2xCH:
cycloheptane), 38.9 (C5), 40.5 (C6Hz), 41.5 (CH2-CH=CH.), 54.6 (OCHa),
113.6 (2xCH Ar), 113.8 (C4.), 116.8 (CH2>-CH=CH>), 20.9 (CH Ar), 126.3
(C Ar), 126.6 (CH Ar), 127.4 (C Ar), 128.2 (CH Ar), 128.2 (2xCH Ar),
130.3 (CH Ar), 132.1 (CH2-CH=CH), 136.8 (C Ar), 139.4 (C10,), 149.4
(C2), 151.3 (N=CH), 159.7 (C Ar), 160.2 (C4). Found, %: C 74.31; H 6.77;
N 11.73. Co9H32N40O-. Calculated, %: C 74.33; H 6.88; N 11.96.
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3-Allyl-2-(2-(4-chlorobenzylidene)hydrazinyl)-3H-spiro[ben-
zo[h]quinazoline-5,1'-cycloheptan]-4(6H)-one (Ar=4-CICsHs) (10). Yield
1.5 g (40%) of 9, mp 171-173°C, R 0.77 (ethyl acetate-benzene, 1:5). IR
spectrum, v, cmt: 1600 (C=C arom); 1614 (C=N); 1666 (C=0); 3371 (NH).
'H NMR spectrum (300 MHz, DMSO-d6/CCl4 1/3), 8, ppm: 1.30-1.42 (m,
2H, cycloheptane), 1.44-1.71 (m, 6H, cycloheptane), 1.72-1.86 (m, 2H,
cycloheptane), 2.22-2.34 (m, 2H, cycloheptane), 2.89 (s, 2H, C6Hy), 4.62
(dt, 2H, J=7.0, 1.2, CH;-CH=CH), 5.15 (dgq, 1H, J=10.1, 1.2, CH:-
CH=CHy), 5.28 (dqg, 1H, J=17.0, 1.2, CH>-CH=CH>), 5.93 (ddt, 1H, J=17.0,
10.1, 7.0, CH2>-CH=CH), 7.24-7.31 (m, 1H, Ar), 7.36-7.46 (m, 4H, Ar),
7.53-7.60 (m, 1H, Ar), 7.72-7.79 (m, 2H, Ar), 8.31 (s, 1H, N=CH), 9.65 (s,
1H, NH). *C NMR spectrum (75 MHz, DMSO-d6/CCl4 1/3), &, ppm: 23.9
(2xCH2 cycloheptane), 29.5 (2xCH: cycloheptane), 36.0 (2xCH:
cycloheptane), 38.9 (C5), 40.5 (C6Hz), 41.6 (CH2-CH=CH>), 114.3 (C4a),
116.9 (CH,-CH=CH>), 121.2 (CH Ar), 126.1 (C Ar), 126.6 (CH Ar), 128.1
(2xCH Ar), 128.2 (CH Ar), 128.2 (2xCH Ar), 130.4 (CH Ar), 131.9 (C Ar),
133.5 (CH.-CH=CH), 134.1 (C Ar), 136.8 (C Ar), 139.5 (C10p), 50.1
(N=CH), 150.2 (C2), 159.5 (C4). Found, %: C 71.21; H 6.36; Cl 7.69;
N11.56. C2sH29CIN4O. Calculated, %: C 71.10; H 6.18; Cl 7.50; N 11.84.

3-Allyl-2-(2-(3-hydroxy-4-methoxybenzylidene)hydrazinyl)-3H-
spiro[benzo[h]quinazoline-5,1'-cycloheptan]-4(6H)-one (Ar=3-OH-4-
CH30CgH3) (11). Yield 3.7 g (95%) of 11, mp 185-187°C, Rs 0.63 (ethyl
acetate-benzene, 1:5). IR spectrum, v, cm: 1023 (C-O-C); 1600 (C=C
arom); 1614 (C=N); 1673 (C=0); 3150-3250 (NH); 3352 (OH). 'H NMR
spectrum (300 MHz, DMSO-d6/CCls 1/3), 3, ppm: 1.30-1.42 (m, 2H,
cycloheptane), 1.44-1.71 (m, 6H, cycloheptane), 1.72-1.86 (m, 2H, cyclo-
heptane), 2.22-2.34 (m, 2H, cycloheptane), 2.89 (s, 2H, C6H>), 3.87 (s, 3H,
O-CHs), 4.59 (dt, 2H, J=7.0, 1.2, CH,-CH=CHy), 5.14 (dq, 1H, J=10.1, 1.2,
CH2-CH=CH>), 5.27 (dq, 1H, J=17.0, 1.2, CH>-CH=CH), 5.93 (ddt, 1H,
J=17.0, 10.1, 7.0, CH>-CH=CH), 6.86 (d, 1H J=8.2, Ar), 7.04 (dd, 1H J=8.2,
1.8, Ar), 7.23-7.31 (m, 1H, Ar), 7.29 (d, 1H J=1.8, Ar), 7.39-7.50 (m, 2H,
Ar), 7.55-7.61 (m, 1H, Ar), 8.18 (s, 1H, N=CH), 8.73 (s, 1H, OH), 9.59 (s,
1H, NH). *C NMR spectrum (75 MHz, DMSO-d6/CCl4 1/3), 8, ppm: 23.9
(2xCH2 cycloheptane), 29.6 (2xCH: cycloheptane), 36.2 (2xCH:
cycloheptane), 38.9 (C5), 40.6 (C6H>), 41.5 (CH2-CH=CHy>), 55.2 (OCHjs),
111.3 (CH Ar), 112.8 (CH Ar), 113.7 (C4a), 116.8 (CH.-CH=CHy), 119.5
(CH Ar), 120.9 (CH Ar), 126.3 (C Ar), 126.9 (CH Ar), 127.9 (C Ar), 128.2
(CH Ar), 130.4 (CH Ar), 132.1 (CH»-CH=CH), 136.8 (C Ar), 139.4 (C10p),
146.7 (C Ar), 149.1 (C Ar), 149.4 (C2), 151.7 (N=CH), 159.8 (C4). Found,
%: C 72.01; H 6.59; N 11.43. C29H32N40s. Calculated, %: C 71.88; H 6.66;
N 11.56.

3-Allyl-2-(2-(4-hydroxy-3-methoxybenzylidene)hydrazinyl)-3H-
spiro[benzo[h]quinazoline-5,1'-cycloheptan]-4(6H)-one (Ar=4-OH-3-
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CH30CgH3) (12). Yield 3.7 g (96 %) of 12, mp 173-175°C, R¢ 0.58 (ethyl
acetate-benzene, 1:5). IR spectrum, v, cm* 1000 (C-O-C); 1602 (C=C
arom); 1624 (C=N); 1669 (C=0); 3150-3326 (NH, OH). 'H NMR spectrum
(300 MHz, DMSO-d6/CCl4 1/3), 8, ppm: 1.30-1.42 (m, 2H, cycloheptane),
1.44-1.71 (m, 6H, cycloheptane), 1.72-1.86 (m, 2H, cycloheptane), 2.22-2.34
(m, 2H, cycloheptane), 2.89 (s, 2H, C6Hz), 3.92 (s, 3H, O-CHa), 4.59 (dt,
2H, J=7.0, 1.2, CH,-CH=CH>), 5.14 (dq, 1H, J=10.1, 1.2, CH>-CH=CH>),
5.26 (dg, 1H, J=17.0, 1.2, CH2>-CH=CH?), 5.93 (ddt, 1H, J=17.0, 10.1, 7.0,
CH,-CH=CHy), 6.80 (d, 1H, J=8.2, Ar), 7.07 (dd, 1H, J=8.2, 1.8, Ar), 7.25-
7.30 (m, 1H, Ar), 7.35-7.45 (m, 2H, Ar), 7.39 (d, 1H, J=1.8, Ar), 7.57-7.62
(m, 1H, Ar), 8.20 (s, 1H, N=CH), 8.89 (s, 1H, OH), 9.71 (s, 1H, NH). *C
NMR spectrum (75 MHz, DMSO-d6/CCls 1/3), 6, ppm: 23.9 (2xCH2 cyc-
loheptane), 29.6 (2xCH: cycloheptane), 36.1 (2xCHz cycloheptane), 38.9
(C5), 40.6 (C6H2), 41.5 (CH,-CH=CHy), 54.9 (OCHs), 109.3 (CH Ar), 113.6
(C4s), 115.0 (CH Ar), 116.7 (CH2-CH=CH>), 120.9 (CH Ar), 121.4 (CH Ar),
126.2 (CH Ar), 126.3 (C Ar), 126.5 (C Ar), 128.2 (CH Ar), 130.3 (CH Ar),
132.1 (CH,-CH=CH), 136.9 (C Ar), 139.4 (C10y), 147.5 (C Ar), 1486 (C
Ar), 149.4 (C2), 151.6 (N=CH), 159.8 (C4). Found, %: C 71.96; H 6.59; N
11.73. Co9H32N40Os3. Calculated, %: C 71.88; H 6.66; N 11.56.
3-Allyl-2-(2-(3,4,5-trimethoxybenzylidene)hydrazinyl)-3H-
spiro[benzo[h]quinazoline-5,1'-cycloheptan]-4(6H)-one (Ar=3,4,5-(4-
CH30)3CsH2) (13). Yield 3.4 g (80%) of 13, mp 179-181°C, R 0.61 (ethyl
acetate-benzene, 1:1:5). IR spectrum, v, cm™: 1001 (C-O-C); 1590 (C=C
arom); 1621 (C=N); 1665 (C=0); 3150-3360 (NH, OH). *H NMR spectrum
(300 MHz, DMSO-d6/CCl4 1/3), 8, ppm: 1.30-1.42 (m, 2H, cycloheptane),
1.44-1.71 (m, 6H, cycloheptane), 1.72-1.86 (m, 2H, cycloheptane), 2.23-2.35
(m, 2H, cycloheptane), 2.89 (s, 2H, C6H>), 3.77 (s, 3H, O-CHz), 3.90 (s, 6H,
2x(0-CHs3)), 4.61 (dt, 2H, J=7.0, 1.2, CH,-CH=CH>), 5.16 (dqg, 1H, J=10.1,
1.2, CH>-CH=CHy), 5.27 (dq, 1H, J=17.0, 1.2, CH,-CH=CH), 5.94 (ddt,
1H, J=17.0, 10.1, 7.0, CH>-CH=CH>), 7.04 (s, 2H, Ar), 7.26-7.31 (m, 1H,
Ar), 7.33-7.44 (m, 2H, Ar), 7.57-7.62 (m, 1H, Ar), 8.23 (s, 1H, N=CH), 9.79
(s, 1H, NH). C NMR spectrum (75 MHz, DMSO-d6/CCl4 1/3), &, ppm:
23.9 (2xCH: cycloheptane), 29.5 (2xCH: cycloheptane), 36.1 (2xCH:
cycloheptane), 38.9 (C5), 40.5 (C6H>), 41.5 (CH,-CH=CHy), 55.2 (2x%(O-
CHz3)), 59.6 (OCHg), 104.1 (2xCH Ar), 113.9 (C4.), 116.8 (CH2>-CH=CH)>),
121.0 (CH Ar), 126.23 (C Ar), 126.4 (CH Ar), 128.2 (CH Ar), 130.1 (C Ar),
130.4 (CH Ar), 132.0 (CH.-CH=CH), 136.9 (C Ar), 139.1 (CH Ar), 139.5
(C10p), 150.1 (C2), 150.8 (N=CH), 152.8 (2xC Ar), 159.7(C4). Found, %:
C 70.61; H 6.69; N 10.53. C3:H3sN4Oa4. Calculated, %: C 70.43; H 6.86; N
10.60.
4-Allyl-4H-spiro[benzo[h][1,2,4]triazolo[4,3-a]quinazoline-6,1"-
cycloheptan]-5(7H)-one (14). The mixture of 2.1 g (6 mmol) of 3-allyl-2-
hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-cycloheptan]-4(6H)-one  (6),
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and 15 ml of ethylorthoformate was boiled for 15 hrs with a backflow
condenser. After distillation of ethylorthoformate excess, the precipitate was
recrystallized from butanol. Yield 1.0 g (46%) of 14, mp 148-150°C, R 0.65
(ethyl acetate-benzene, 1:1). IR spectrum, v, cm™: 1600 (C=C arom); 1624
(C=N); 1666 (C=0). *H NMR spectrum (300 MHz, DMSO-d6/CCl;4 1/3), §,
ppm: 1.24-1.36 (m, 2H, CH. cycloheptane), 1.44-1.88 (m, 8H, 4xCH;
cycloheptane), 2.22-2.34 (m, 2H, CH: cycloheptane), 2.92 (s, 2H, C7Hy),
4.77 (dt, 2H, J=5.4, 1.5, CH,-CH=CH), 5.25 (dqg, 1H, J=10.3, 1.5, CH>-
CH=CHy), 5.38 (dq, 1H, J=17.3, 1.5, CH>-CH=CH>), 6.01 (ddt, 1H, J=17.3,
10.3, 5.4, CH,-CH=CHy), 7.33-7.51 (m, 3H, 3xCH Ar), 7.82-7.87 (m, 1H,
CH Ar), 8.97 (s, 1H, C1H). 3C NMR spectrum (75 MHz, DMSO-d6/CCl,
1/3), 8, ppm: 24.0 (2xCH2 cycloheptane), 29.3 (2xCH. cycloheptane), 34.5
(2xCH2 cycloheptane), 40.2 (C6), 40.5 (C7H>), 44.3 (CH2-CH=CH,), 118.4
(CH2-CH=CHy), 124.2 (C5,), 124.4 (CH Ar), 125.3 (C Ar), 126.8 (CH Ar),
128.3 (CH Ar), 130.6 (CH2-CH=CH), 130.7 (CH Ar), 135.3 (C1H), 136.3
(C Ar), 136.7 (C1ly), 147.9 (C3a), 157.2 (C=0). Found, %: C 73.18;
H 6.59; N 15.73. C22H22N40O. Calculated, %: C 73.31; H 6.71; N 15.54.

4-Allyl-1-mercapto-4H-spiro[benzo[h][1,2,4]triazolo[4,3-
aJquinazoline-6,1'-cycloheptan]-5(7H)-one (15). The mixture of 2.1 g (6
mmol) of 3-allyl-2-hydrazinyl-3H-spiro[benzo[h]quinazoline-5,1'-
cycloheptan]-4(6H)-one (6), 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 10% chlorohydric acid up to pH=3.0-3.5. The
precipitate was filtered and recrystallized from butanol. Yield 1.9 g (81%)
of 15, mp >250°C, R 0.60 (ethyl acetate-benzene, 1:5). IR spectrum, v, cm™:
1600 (C=C arom); 1632 (C=N); 1673 (C=0). 'H NMR spectrum (300 MHz,
DMSO-d6/CCls 1/3), 8, ppm: 1.20-2.00 (m, 10H, 5xCH. cycloheptane),
2.72-3.16 (m, 2H, CH> cycloheptane), 2.91 (s, 2H, C7H), 4.60 (dt, 2H,
J=5.4, 1.5, CH,-CH=CH), 5.23 (dq, 1H, J=10.3, 1.5, CH,-CH=CH), 5.34
(dg, 1H, J=17.3, 1.5, CH>-CH=CH), 5.94 (ddt, 1H, J=17.3, 10.3, 5.4, CH>-
CH=CH,), 7.14-7.23 (m, 2H, 2xCH Ar), 7.82-7.87 (m, 1H, CH Ar), 7.53-
7.58 (m, 1H, CH Ar), 13.81 (s, 1H, SH). *C NMR spectrum (75 MHz,
DMSO-d6/CCls 1/3), 8, ppm: 24.0 (2xCH2 cycloheptane), 28.9 (2xCH;
cycloheptane), 28.9 (2xCH: cycloheptane), 40.1 (C6), 41.3 (C7Hy), 43.8
(CH2-CH=CHy), 118.5 (CH2>-CH=CHpy), 123.7 (CH Ar), 124.0 (C5,), 126.5
(CH Ar), 129.0 (C Ar), 129.3 (CH Ar), 129.8 (CH Ar), 130.3 (CH2-
CH=CH,), 134.8 (C Ar), 139.2 (C1lp), 145.4 (C3y), 156.7 (Cl), 162.5
(C=0). Found, %: C 67.18; H 6.33; N 14.38. S 8.04. CxH2N.0S.
Calculated, %: C 67.32; H 6.16; N 14.27; S 8.17.

4-Allyl-1-(methylthio)-4H-spiro[benzo[h][1,2,4]triazolo[4,3-
aJquinazoline-6,1'-cycloheptan]-5(7H)-one (16). The mixture of 3.92 ¢
(30 mmol) of 4-allyl-1-mercapto-4H-spiro[benzo[h][1,2,4]triazolo-
[4,3-a]quinazoline-6,1'-cycloheptan]-5(7H)-one (15), 0.56 g (10 mmol) of
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KOH, 30 ml of absolute ethanol was boiled in round bottom flask with a
backflow condenser for 30 min. Then 1.7 g (12 mmol) of methyl iodide was
added and continued to boil 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 3.6 g (89%) of 16, mp 180-182°C, R 0.60
(ethyl acetate-benzene, 1:1). IR spectrum, v, cm™: 1595 (C=C arom); 1612
(C=C); 1662 (C=0). *H NMR spectrum (300 MHz, DMSO-d6/CCl4 1/3), §,
ppm: 0.86-2.20 (brs, 11H, cycloheptane), 2.61 (s, 3H, CHzs), 2.64-3.24 (brs,
3H, 1xCH cycloheptane, C7H), 4.74 (dt, 2H, J=7.0, 1.2, CH,-CH=CH),),
5.25 (dg, 1H, J=10.1, 1.2, CH>-CH=CH_), 5.38 (dq, 1H, J=17.0, 1.2, CH>-
CH=CHy), 6.00 (ddt, 1H, J=17.0, 10.1, 7.0, CH>-CH=CH,), 7.28-7.37 (m,
2H, Ar), 7.38-7.46 (m, 2H, Ar). C NMR spectrum (75 MHz, DMSO-
d6/CCls 1/3), 8, ppm: 16.6 (CHs), 23.9 (2xCH> cycloheptane), 29.2 (brs,
2xCH> cycloheptane), 37.2 (brs, 2xCH, cycloheptane), 40.0 (C7Hy), 41.4
(C6), 44.1 (CH,-CH=CH), 118.5 (CH2-CH=CHy), 124.9 (C5a), 125.3 (C1),
125.3 (CH Ar), 126.6 (C Ar), 127.6 (CH Ar), 130.6 (2xCH Ar), 135.6 (CH»-
CH=CH), 137.1 (C Ar), 143.8 (C11y), 149.5 (C3a), 156.7 (C5). Found, %: C
68.11; H 6.63; N 13.63. S 8.04. C23H26N4OS. Calculated, %: C 67.95; H
6.45; N 13.78; S 7.89.
4-Allyl-1-(ethylthio)-4H-spiro[benzo[h][1,2,4]triazolo[4,3-
alJquinazoline-6,1'-cycloheptan]-5(7H)-one (17). Similarly, from 3.92 g
(10 mmol) of 4-allyl-1-mercapto-4H-spiro[benzo[h][1,2,4]tri-azolo[4,3-
aJquinazoline-6,1'-cycloheptan]-5(7H)-one (15) and 1.7 g (11 mmol) of
ethyl iodide, 2.9 g (69%) of 17 was obtained: mp 130-132°C, R; 0.66 (ethyl
acetate-benzene, 1:1). IR spectrum, v, cm™: 1600 (C=C arom); 1613 (C=C);
1660 (C=0). *H NMR spectrum (300 MHz, DMSO-d6/CCl, 1/3), §, ppm:
0.86-2.20 (brs, 11H, cycloheptane), 1.34 (t, 3H, J=7.3, CH,-CH3), 2.64-3.24
(brs, 3H, 1xCH cycloheptane, C7H>), 3.16 (q, 2H, J=7.3, CH,-CHj3), 4.74
(dt, 2H, J=7.0, 1.2, CH;-CH=CH), 5.25 (dgq, 1H, J=10.1, 1.2, CH>-
CH=CHy), 5.39 (dg, 1H, J=17.0, 1.2, CH>-CH=CH>), 6.00 (ddt, 1H, J=17.0,
10.1, 7.0, CH2-CH=CHy), 7.27-7.46 (m, 4H, Ar). 3C NMR spectrum (75
MHz, DMSO-d6/CCls 1/3), 3, ppm: 14.0 (CH2-CHs), 23.9 (2xCH;
cycloheptane), 28.5 (CH2-CHs), 29.3 (brs, 2xCH> cycloheptane), 37.2 (brs,
2XCH> cycloheptane), 40.1 (C7H>), 41.4 (C6), 44.2 (CH,-CH=CH), 118.5
(CH2-CH=CH), 125.0 (C5a.), 125.2 (C1), 125.3 (CH Ar), 126.7 (C Ar),
127.6 (CH Ar), 130.6 (2xCH Ar), 135.6 (CH>-CH=CH,), 137.2 (C Ar),
142.9 (C11p), 149.4 (C3a,), 156.7 (C5). Found, %: C 68.71; H 6.59; N 13.49;
S 7.77. C22H2sN4OS. Calculated, %: C 68.54; H 6.71; N 13.32; S 7.62.
4-Allyl-1-(allylthio)-4H-spiro[benzo[h][1,2,4]triazolo[4,3-
aJquinazoline-6,1'-cycloheptan]-5(7H)-one (18). Similarly, from 3.92 g
(10 mmol) of 4-allyl-1-mercapto-4H-spiro[benzo[h][1,2,4]triazolo[4,3-
aJquinazoline-6,1'-cycloheptan]-5(7H)-one (15) and 1.21 g (10 mmol) of
allyl bromide, 2.5 g(58 %) of 18 was obtained: mp 129-131°C, R 0.67 (ethyl
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acetate-benzene, 1:1). IR spectrum, v, cm™: 1600 (C=C arom); 1615 (C=C);
1660 (C=0). *H NMR spectrum (300 MHz, DMSO-d6/CCl, 1/3), 8, ppm:
0.84-2.18 (brs, 11H, cycloheptane), 2.62-3.22 (brs, 3H, 1xCH cycloheptane,
CT7Hy), 3.77 (dt, 2H, J=7.0, 1.2, S-CH»-CH=CH>), 4.74 (dt, 2H, J=7.0, 1.2,
N-CH>-CH=CH>), 5.07 (dq, 1H, J=10.1, 1.2, S-CH>-CH=CH>), 5.20 (dq, 1H,
J=17.0, 1.2, S-CH»-CH=CH>), 5.25 (dq, 1H, J=10.1, 1.2, N-CH>-CH=CH)>),
5.38 (dq, 1H, J=17.0, 1.2, CH,-CH=CHy), 5.86 (ddt, 1H, J=17.0, 10.1, 7.0,
S-CH2-CH=CHy), 5.99 (ddt, 1H, J=17.0, 10.1, 7.0, CH>-CH=CH>), 7.28-7.47
(m, 4H, Ar). BC NMR spectrum (75 MHz, DMSO-d6/CCl4 1/3), &, ppm:
23.9 (2xCH2 cycloheptane), 28.6 (brs, 2xCH. cycloheptane), 37.1 (brs,
2xCH: cycloheptane), 37.1 (S-CH2-CH=CH>), 40.0 (C7H>), 41.3 (C6), 44.1
(N-CH2-CH=CH?), 118.4 (N-CH,-CH=CH>), 118.5 (S-CH2-CH=CH3), 125.0
(C5a), 125.2 (C1), 125.3 (CH Ar), 126.7 (C Ar), 127.6 (CH Ar), 130.5 (CH
Ar), 130.6 (CH Ar), 132.1 (S-CH2-CH=CH2), 135.6 (N-CH2-CH=CHy),
137.2 (C Ar), 142.4 (C11p), 149.4 (C3a,), 156.7 (C5). Found, %: C 69.60; H
6.71; N 13.13; S 7.58. CzsH2sN4OS. Calculated, %: C 69.41; H 6.52; N
12.95; S 7.41.
4-Allyl-1-(benzylthio)-4H-spiro[benzo[h][1,2,4]triazolo[4,3-

aJquinazoline-6,1'-cycloheptan]-5(7H)-one (19). Similarly, from 3.92 g
(10 mmol) of 4-allyl-1-mercapto-4H-spiro[benzo[h][1,2,4]triazolo[4,3-
aJquinazoline-6,1'-cycloheptan]-5(7H)-one (15) and 1.27 g (10 mmol) of
chloromethyl-benzene, 4.2 g (87%) of 19 was obtained: mp 165-166°C, R:
0.75 (ethyl acetate-benzene, 1:1). IR spectrum, v, cm™: 1595 (C=C arom);
1612 (C=C); 1660 (C=0). *H NMR spectrum (300 MHz, DMSO-d6/CCl,
1/3), 6, ppm: 0.80-2.14 (brs, 11H, cycloheptane), 2.54-3.14 (brs, 3H, 1xCH
cycloheptane, C7H2), 4.28 (brs, 2H, S-CH»), 4.73 (dt, 2H, J=7.0, 1.2, CH,-
CH=CH), 5.26 (dg, 1H, J=10.1, 1.2, CH,-CH=CH?), 5.38 (dq, 1H, J=17.0,
1.2, CH,-CH=CHy), 6.00 (ddt, 1H, J=17.0, 10.1, 7.0, CH2-CH=CHy), 7.12-
7.43 (m, 9H, Ar). °C NMR spectrum (75 MHz, DMSO-d6/CCl4 1/3), §,
ppm: 23.9 (2xCHa cycloheptane), 28.6 (brs, 2xCH. cycloheptane), 37.0 (brs,
2xCH: cycloheptane), 39.8 (C7Hz2), 41.2 (C6), 41.2 (S-CH>), 44.1 (CHy-
CH=CH), 118.4 (CH>-CH=CH>), 125.0 (C5z), 125.2 (C1), 125.2 (CH Ar),
126.6 (C Ar), 126.4 (CH Ar), 127.6 (CH Ar),127.8 (2xCH Ar), 128.5 (2xCH
Ar), 130.5 (CH Ar), 130.5 (CH Ar), 135.5 (CH2-CH=CH), 135.8 (C Ar),
137.1 (C Ar), 142.5 (C11y), 149.4 (C3a), 156.6 (C5). Found, %: C 72.11; H
6.13; N 11.50; S 6.46. Ca9H30N4OS. Calculated, %: C 72.17; H 6.27; N
11.61; S 6.64.
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go[h]pupimgmfiu-4(3H)-n4 L 3-uyfy-2-{[(4-0pun-4,6-gpSfuppn-3H-umfipnphign[h] fuf-
gy frie-5,1"-gfilynd bupnus - 2-fy) Bk 3y | B fin -SH-uuyfppn [ plitign [ b ] fuplmg g fi-5,1"-g fry-
lnu[biu.nl.uil]—4(61—1)—nil.' 3- ulﬁ[—z—4[111.11wqﬁil[rl—3H—uuiﬁpn[gbfuln[h][u[riuuqnu’ﬂl-5,1 ’—glltllln-
Clrull.nl.uiI]—4(6H)—nil[1 1{1n[uwpllnl_lﬁlb[1nll u[rfl[t?lnll{bl Ia7 N’— (3_w[/’['4_°#”"'4’6_'l'[7<["l‘['”'
SH-uwyfipn[pliign[h] fupimgn fii-5,1"-gfilynd bt - 2-fy) pliign frppumgfig, N-[2-(3-wyfy-
4-opun-4,6-yfifppn-SH-uwyfipn[phign[h] fupinugnfi-5,1'"-gfilyn S byt [-2- fy ) S g g fr-
Unlpuspptinftpafy | phigudpy,  2-(upfyfolb-Spgpugfipy) -3-wfy-3H-uyfpn] pbign[h] fsp-
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CHUHTE3 HOBBIX ITPOU3BO/JHBIX
3-AJUIWII-CITUPO[BEH30[h]XUHA3OJIUH-5,1"-IIUKJIOT'EIITAHA]

A. C. AUBA3SIH

Hay4ro-TeXHOTOTHYECKHiT IEHTP OPTaHUIECKON U (hapMaleBTHYECKON XUMUH
HAH Pecny6imku ApmeHust
Apwmenns, 0014, EpeBan, ip. AzarytsHa. 26
Ten.: +374 10 288 443 E-mail: ani.ayvazyanl7@mail.ru

B pesynprare KOHAEHCAIMH  3-aJuTHII-2-THOKCO-2,3-Iuruapo-1H-cimpo[Oen-
3o[h]xunazonuu-5,1"-uknorenrtan]-4(6H)-ona ¢ ¢enanmnbpomusoMm u 2-THOKCOOECH-
30[h]xMHA30IMHAMHU PA3TUYHOTO CTPOCHHS CHHTE3MPOBAHBI 2-METHITHOIPOHU3BOIHBIE
criupo[6enzo[h]xunazonun-5,1'-nuknorenrtanal. IlpeBpamenusMu 3-ammii-2-ruapasu-
HuI-3H-criupo[6enzo[ h]xunazonuu-5,1'-nuknorenrtan]-4(6H)-ona CHHTE3UPOBaHbI
OeH3ruapasuj, THAPa3HHOKapOOHOTHOWIOCH3aMHJl, ApWINMAEHTUAPA3UAbl CIHUPOOEH-
3o[h]xuHazonuHOBOTO psia, a takke 4-ammi-4H-crupo[6enso[h][1,2,4]rpuazono[4,3-
a]xuHazonuH-6,1'-umkmnorentan]-5(7H)-o8  u  4-anmun-1-mepkanto-4H-crimpo[OeH-
30[h][1,2,4]tpuazomno[4,3-a]xunazonun-6,1"-nuknorenran]-5(7H)-ou. [ocneanuit anku-
JUPOBAHUEM C PA3JIMYHBIMHU TaJIOTCHUAAMU TIEPEBEICH B 1 -aIKUITHONIPOU3BOTHBIC.
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