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SYNTHESIS OF TRIAZOLES

AND TETRAZOLES CONDENSED
WITH SPIRO(BENZO[/#]QUINAZOLINE-
5,1I''CYCLOHEXANE)

A. 1. Markosyan, R. A. Kuroyan, and S. V. Dilanyan

Condensation of 3-R-4-oxo-2-thioxo-1,2,3 4.5 ,6-hexahvdrospiro(benzo[h]quinazoline-5,1"-cvelohexanes)
with 2-ethanolamine, 3-propanolamine, and hvdrazine hvdrate gives the corresponding 2-ethanolamino,
2-propanolamino, and 2-hvdrazino derivatives. Triazoles and tetrazoles, a- or h-condensed with
benzolhjguinazolines were obtained from 2-hvdrazinobenzof hjquinazolines depending on the presence of
a substituent at position 3.
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We have recently reported the synthesis of triazoles and tetrazoles condensed with benzo| /1)quinazolines at
the ¢ bond and their anxiolytic properties [ 1]. Other benzo[/1]quinazolines which are spiro-joined with cyclohexane
ring show antitumor activity [2]. In continuation of this work we now report data tor the synthesis of triazoles and
tetrazoles which are - or h-condensed with benzol/ijquinazolines.

Refluxing 3-R-4-ox0-2-thioxo-1,2,3.4,5,6-hexahydrospiro(benzol/|quinazoline-5.1"-cyclohexanes) (la-c)
with  excess of  B-ethanolamine or  y-propanolamine  gives  2-(B-hydroxyethylamino)-  and
2-(y-hydroxypropylamino)-3-R-4-ox0-3.4.5.6-tetrahydrospiro(benzo[#|quinazoline-5.1'-cyclohexanes) 2a-d and
3a-d respectively.

Reaction of compounds 1a-d with hydrazine hydrate gave their 2-hydrazino derivatives 4a-d.

2-Hydrazino-4-0x0-3.4.5,6-tetrahydrospiro(benzo[ 7]quinazoline-5,1'-cyclopentane})  condenses with
orthoformic ester to give 6-oxo-1H-7,8-dihydrospiro(benzo|h]triazolo|3,4-hlquinazoline-7.1'-cyclopentane) [3].
The analog with spiro-linked cyclohexane ring 4a reacts similarly with orthoformic ester or with sodium nitrite in
acidic medium to give 6-oxo-1H-7 8-dihydrospiro(benzo{htriazolo(3,4-b]quinazoline-7,1'-cyclohexane) (5) or
6-oxo- 1 H-7.8-dihydrospiro(benzo[/]tetrazolo[5.4-h]quinazoline-7,1'-cyclohexane (6) respectively. For
compounds 4b-d, which contain a substituent in the 3 position, the products were 4-substituted 5-0x0-4,5,6,7-
tetrahydrospiro(benzo[/i]triazolo|4.3-a]quinazoline-6, I '-cyclohexanones) 7a-d and 4-substituted 5-oxo0-4,5.6.7-
tetrahydrospiro(benzolh]tetrazolo[4,5-a]quinazoline-6,1'-cyclohexanones) 8a-c¢, in which the azoles are condensed
at the a bond with the benzo[h]quinazoline ring.
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NH(CH,),0H

- 4daR=H.bR=Me,cR=Ph.dR=CH,Ph: 7,8aR =Me, bR =Ph,cR=CH.Ph

EXPERIMENTAL

IR spectra were taken in vaseline oil on an UR-20 instrument and 'H NMR spectra — on Varian T-60 or
Varian Mercury-300 instruments using deuterated solvents and TMS or HMDS as internal standards. Mass spectra
were obtained on an MX-1321A spectrometer. TLC was performed on Silufol UV-254 plates and visualized with
iodine vapor.

Characteristics for the synthesized compounds 2, 3 are given in Table 1 and 7, 8 in Table 2.

3-R-2-(B-Hydroxyethylamino)-4-0x0-3,4,5,6-tetrahydrospiro(benzo[ #]quinazoline-5,1'-cyclohexanes)
(2a-d). Mixture of compound 1a-d (0.01 mol) and ethanolamine (20 ml) was refluxed with a condenser for 25 h.
The reaction mixture was cooled, water (50 ml) was added, and the precipitated crystals of the product 2a-d were
filtered off and recrystallized from ethanol.

3-R-2-(y-Hydroxypropylamino)-4-o0xo-3,4,5,6-tetrahydrospiro(benzo[#]quinazoline-5,1'-cyclohexanes)
{(3a-d) were obtained similarly to 2a-d starting from the quinazoline derivatives 1a-d and y-aminopropanol.

3-R-2-Hydrazino-4-0x0-3,4,5,6-tetrahydrospiro(benzo[k]quinazoline-5,1'-cyclohexanes) (4a-d).
Mixture of compound la-d (0.02 mol), hydrazine hydrate (30 ml). and butanol (150 ml) was refluxed with a
condenser for 20 h. The reaction mass was cooled and the precipitated product 4 was filtered, washed with water
and then ethanol and dried in air.

Compound 4a. Yield 81%:; mp 292-294°C. IR spectrum: 1605 (C=C,_.), 1655 (C=0), 3200 cm" (NH,
NH,). Found, %: C 68.70; H 6.62; N 18.89. C,,H,N,O. Calculated, %: C 68.89; H 6.80; N 18.90.

Compound 4b. Yield 76%; mp 203-204°C. IR spectrum: 1600 (C=C,), 1660 (C=0), 3200 cm" (NH,
NH,). Found, %: C 69.80; H 7.02; N 18.89. C,,H,.N,O. Calculated, %: C 69.65; H 7.14; N 19.05.
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Compound 4c. Yield 72%: mp 230-233°C. R, (.55 (ethyl acetate—hexane, 4: 1). IR spectrum: 16035
(C=C,,.). 1660 (C=0), 3210 cm” (NH, NH.). Found, %: C 74.11: H 6.35; N 15.23. C, H.,N,O. Calculated, %:
C74.17, H6.49; N 15.04, :

Compound 4d. Yield 95%:; mp 196-197°C. R, 0.59 (ethyl acetate-hexane, 3: 2). IR spectrum: 1600
(C=C,..). 1655 (C=0). 3200 cm' (NH, NH,). Found, %: C 74.71; H 6.92: N 14.69. C,H.N.O. Calculated, %:
C 74.58: H 6.78; N 14.50.

6-Oxo-1H-7,8-dihydrospiro(benzo[h]triazolo[3,4-b]quinazoline-7,1'-cyclohexane) (5). Mixtwre of
compound 4a (3 g, 0.01 mol), orthoformic ester (30 ml), and butanol (30 ml) was refluxed with a condenser for
6 h. The reaction mass was cooled and the precipitate was filtered off and recrystallized from butanol to give
product 5 (2.6 g. 86%); mp 363-365°C. R, 0.56 (chloroform—acetone, 6: 5). 'H NMR spectrum (pyridine-d.): 8.93
(1H, s. 4-CH): 7.30-8.53 (4H. m. C,H,); 3.13 (2H, s, 8-CH,); 1.20-3.00 ppm (10H, m, 2'-. 3'-, 4, 5'-, 6'- CH,).
Found. %: C 70.72; H 6.07; N 18.16. C,,H,,N,O. Calculated, %: C 70.57; H 5.92: N 18.29.

4-R-5-Ox0-6,7-dihydrospiro(benzo[ h]triazolo[4,3-alquinazoline-6,1'-cyclohexanes)  (7a-c) were
obtained similarly to compound 5 starting from the quinazolinones 4b-d.

6-Oxo-1H-7 8-dihydrospiro(benzo[h]tetrazolo[5,4-b]quinazoline-7,1'-cyclohexane) (6). Solution of
sodium nitrite (1 g. 0.014 mol) in water (10 ml) was added dropwise with stirring to mixture of compound 4a (3 g.
0.0} mol) and glacial acetic acid (60 ml). Stirring was continued at room temperature for 30 min. The formed
precipitate was filtered off, washed with water, and recrystallized from butanol to give product 6 (2 g, 65%).
mp 227-229°C. R, 0.45 (chloroform—acetone—pyridine, 6: 5: 1). 'H NMR spectrum (pyridine-d,): 7.00-8.40 (4H. m,
C.H,): 3.00 (2H. s. 8-CH,); 1.03-2.83 ppm (10H, m, 2'-, 3, 4'-, 5'-, 6'- CH,). Found, %: C 66.57. H 5.68. N 22.65.
C,.H,,N.O. Calculated, %: C 66.43; H 5.58: N 22.79.

4-R-5-Ox0-6,7-dihydrospire(benzo[hltetrazolo[1,5-alquinazoline-6,1'-cyclohexanes) (8a-c}  were
obtained similarly to compound 6 starting from the quinazolinones 4b-d respectively.
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