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Thermolysis of 2,5-disubstituted tetrazoles is In the first stage, cleavage of the tetrazole ring and
a classical example of generation of 1,3-dipoles. Suchlimination of nitrogen molecule gives 1,3-dipofe
intermediates are readily involved in 1,3-dipolarwhich undergoes 1,6-electrocyclization with formation
cycloaddition reactions and are capable of undergoingf 1,4-dihydrophthalazineB. o-Quinodimethanell
1,5- and 1,7-electrocyclizations. They are widely useds formed in the final stage as a result of thermal frag-
in the synthesis of various heterocyclic compoundsnentation of 1,4-dihydrophthalazine. This reaction is
[1-6]. In continuation of our studies on thermal trans-well known and is frequently used for generation of
formations of 2,5-disubstituted tetrazoles [7], weo-quinodimethanes having various structures [8, 9].
examined thermolysis of 5-substituted 2-trityltetra-Thus the thermolysis of 5-substituted 2-trityltetrazoles
zoles in dodecane at 17080°C and found that the can be regarded as a method for preparation of stable
process follows a mechanism which differs essentiallp-quinodimethanes.
from the generally accepted mechanism of such 5.phenyl-2-trityltetrazole (Ic). A mixture of
reactions. The thermolysis products were the correz 5 mmol of 5-phenyltetrazole, 0.2 mmol of tetra-
spondingo-quinodimethanes which were obtained inpytylammonium bromide, 10 ml of 10% aqueous
35-68%. A possible reaction scheme is shown below:sodium hydroxide, and 10 ml of chloroform was

stirred for 15 min at 28C. A solution of 3 mmol of

R A R, ) chlorotriphenylmethane in 20 ml of chloroform was
N — C=N—N_ added, the mixture was stirred for 2 h at°@0 and
SNTTScph, 2 CPh, the organic phase was separated, washed with 5 ml| of

10% aqueous sodium hydroxide and watex {® ml),

Ta—1d A dried over sodium sulfate, and evaporated to dryness.
R Yield 0.9 g (93%), mp 155156°C (from butyl
R acetate); published data [10]: mp 1380°C. IR spec-

N N trum, v, cnl: 930, 1005, 1030, 1050, 1160, 1195,

- &H - 1|\|1 1285, 1330, 1380, 1455, 1480, 1500, 1605, 2870,
2930, 3050, 3075'H NMR spectrumg, ppm: 7.08
P Ph 7.48 m (18H, H,o.), 8.03 m (2H, H,,). Found, %:

C 80.32; H 5.12; N 14.52. GH,N,. Calculated, %:
R C 80.41; H 5.15; N 14.43.

Tetrazolesla, Ib, and Id were synthesized in

Ph Ph

— a similar way.
—N, . -Ph . .
5-Methyl-2-trityltetrazole (la). Yield 60%,
Ph mp 178C [11] (from ethyl acetate). IR spectrum,
Ia—IId cmt: 890, 910, 930, 1010, 1030, 1040, 1090, 1170,
1190, 1290, 1330, 1360, 1390, 1450, 1500, 1520,
R = Me (@), 4-MeOGH, (b), Ph ), 4-CICH, (d). 1600, 2970, 3040, 3076H NMR spectrumg, ppm:

- 3.1s (3H, CH), 6.9-7.2 m (6H, H,.), 7.3-7.45 m
" This study was financially supported by theTAS program  (9H, Hyom. Found, %: C 77.22; H 5.60; N 16.91.
(grant no. 97-1289). C,,H;gN,. Calculated, %: C 77.30; H 5.52; N 17.18.
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5-(4-Methoxyphenyl)-2-trityltetrazole (Ib). Yield Hg,». Found, %: C 89.75; H 6.20. £H,,0. Cal-
55%, mp 186C (from ethyl acetate). IR spectrum, culated, %: C 89.50; H 6.08.
Cm_]': 910, 940, 1000, 1040, 1070, 1100, 1150, 1170, a_(4_Ch|0r0pheny|)_a’,a’_dipheny|_o_quinodi_
1190, 1230, 1280, 1300, 1330, 1390, 1450, 1500nethane (Iid). Yield 35%, mp 127C (from 2-prop-
1580, 1600, 2900, 2950, 2990, 30561 NMR spec- anol). IR spectrumy, cni’: 830, 870, 900, 1010,
trum, 8, ppm: 3.82 s (3H, CED), 6.95-7.4 m (17H, 1080, 1100, 1360, 1410, 1495, 1610, 1650, 3040,
Haom): 8.0 m (2H, H,y). Found, %: C 77.56; 3080.'H NMR spectrumg, ppm: 6.15 m (1H, CH),
H 5.48; N 13.44. G;H»,N,O. Calculated, %: C 77.51; 6.257.40 m (18H, H,.,). Found, %: C 84.95;
H 5.26; N 13.40. H 5.15.M* 367. G¢H,Cl. Calculated, %: C 85.13;
5-(4-Chlorophenyl)-2-trityltetrazole (Id). Yield H 5.18. M 366.5.
51%, mp 187C (from ethyl acetate). IR spectrum, The IR spectra of compounda-Id, lla, llb, and
cm ™ 910, 940, 1010, 1020, 1040, 1100, 1160, 1200,d were measured on a UR-20 spectrometer in KBr,
1270, 1330, 1420, 1450, 1500, 1610, 2860, 294(and the IR spectrum dfc was obtained on a Perkin
3030, 3070."H NMR spectrum,3, ppm: 7.17.5 M  Elmer Spectrum-1000 instrument. The electron spec-
(15H, Hyon), 8.2 m (4H, H,). Found, %: C 80.31; trum of lic was recorded on a Perkiilmer Lambda
H 5.20; N 14.49. GH,gN,. Calculated, %: C 80.62; 40 spectrophotometer. The mass spectra (70 eV) were
H 4.91; N 14.47. run on an MKh-1321 instrument. ThtH and 1°C
a,a’,a’-Triphenyl- o-quinodimethane (llc). NMR spectra were recorded on a Bruker AC-200
A mixture of 2.6 mmol of 5-phenyl-2-trityltetrazole spectrometer in CDGI (llc, Ild) and DMSOej
and 10 ml of dodecane was heated for 3 h at-170(la-Id, lla, lIb).
180°C and evaporated to dryness, and the solid tarry
residue was treated with petroleum ethex {® ml).
Yield 0.59 g (68%); yellow substance, mp xap&C
(from 2-propanol). IR spectrumy, cnit: 755, 859, 1. Huisgen, R., Seidel, M., Sauer, J., McFarland, J.W.,
907, 1043, 1069, 1352, 1440, 1490, 1559, 1600, and Wallbillich, G.,J. Org. Chem.,1959, vol. 24,
1636, 3013. UV spectrum (ethanoh,,,,, nm (loge): no. 6, pp. 892893.
240.58 (4.18), 268.85 (4.02), 324.28 (3.7TH.NMR 2. Zecchi, G.Synthesis1991, no. 3, pp. 181188.
spectrum,8, ppm: 6.15 m (1H, CH), 6.47.42 m 3 Koldobskii, G.l. and Ivanova, S.ERuss. J. Gen.
(19H, H,,). °C NMR spectrum,5., ppm: 125.7, Chem.,1994, vol. 64, no. 10, pp. 1522517.
1259, 126.1, 126.2, 126.5, 126.8, 127.2, 127.3,4. Artamonova, T.V. and Koldobskii, G.I.Russ. J.
1275, 127.9, 128.0, 128.7, +129.0, 129.3, 130.1. Org. Chem. 1997, vol. 33, no. 12, pp. 1761770.
Found, %: C 94.10; H 5.9IM" 332. GgHyo Cal- 5 Broggini, G., Molteni, G., and Zecchi, GHetero-
culated, %: C 93.97; H 6.03M 332. cycles, 1998, vol. 47, no. 1, pp. 54557.
o-Quinodimethanedla, llb, and lld were syn- 6 Groundwater, P.W. and Nyerges, Midvances in
thesized in a similar way. Heterocyclic ChemistryKatritzky, A.R., Ed., San
a-Methyl-a',a’-diphenyl-o-quinodimethane (l1a). Diego: Academic, 1999, vol. 73, pp. 9729.
Yield 35%, mp 115116°C (from 2-propanol). IR spe- 7. Artamonova, T.V., Alam, L.V., and Koldobskii, G.1.,
ctrum, v, cnm: 700, 760, 780, 800, 850, 930, 980, Russ. J. Org. Chem2000, vol. 36, no. 11, pp. 1760
1030, 1080, 1450, 1500, 1610, 2860, 2930, 3030. 1701
'H NMR spectrum,s, ppm: 1.7 s (3H, Ch), 5.8- 8. Shabarov, Yu.S., Vasil'ev, N.I., and Levina, R.Ya.,
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