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N E W  R E A C T I O N  O F  N - A C E T O N Y L A Z O L E S  

A. V. Samet, V. V. Kachala, and V. ~-. Semenov 

It was previously established that N-acetonyl- and N-phenacylazoles reacted with or,B-unsaturated nitriles 

(arylmethylenemalononitriles) in the presence of base to give 5-(N-azolyi)-2-arnino-4H-pyranes [1,2]. It is shown in this report 

that N-acetonylazoles (I) give 6-membered carboeycles - -  cyclohexenones (III) - -  and not pyranes on base catalyzed reaction 

with o~,B-unsaturated ketones (II). 
15-20 mol % of base was used. The reaction was rapid (5-15 min) and stereoselective to give exclusively 50-75% of 

the trans-isomers III, as indicated by the value of JH5,H6 = 13.0-13.5 Hz. The substituents in compounds I and II may be 
varied over a wide range, which makes possible the preparation of a variety of compounds III. 
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I, ITla Az = benzotriazol-l-yl, b Az = 5-nitrotctrazol-2-yl, c Az -- 3-nitro-l,2,4-triazol-l-yi, d Az 

= 4-nitroimidazol-l-yl; II and I~: a R = Ph, R' = cyciopropyl, b R = 2-thienyl, R' = 2-(2- 

thienyl)vinyl, c R = R' = Ph, d R = Ph, R' = 2-thienyl. 
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IH NMR spectra of compounds III in (CD3)2CO and 13C NMR spectra in (CD3)2SO were recorded with a Bruker AM- 

300 machine with working frequencies of 300.13 and 75.47 MHz respectively. 
trans-6-(Benzotriazol-I -yl)-5-phenyi-3-cyclopropyi--cyelohex-2-.enone (HIa). Yield 48 %. M.p. 186-187 * C. 1H NMR 

spectrum: 0.95-1.05 (4H, m), 1.8-1.9 (1H, m)(all Hcyctopropyl), 2.63 (1 H, d.d., J = 18.0, 4.5 Hz, 4-1-I), 3.00 (1H, d.ddl., 
J = 18.0, 11.7, 2.4 Hz, 4'-H), 4.33 (1H, d.d.d., J = 13.5, 11.7, 4.5 Hz, 5-H), 6.14 (1H, d, J = 2.4 Hz, 2-H), 6.25 (IH, 

d, J = 13.5 Hz, 6-H), 7.0-7.15 (3H, m), 7.25-7.35 (3H, m), 7.41 (1H, t), 7.66 (1H, d), 7.85 ppm (1H, d) (all - -  I'Iarom). 

13C NMR spectrum: 8.2, 9.1, 18.2 (all Ccyclopropyl), 35.7 (C4), 46.5 (C5), 67.3 (C6), 110.9 and 119.6 (Carom), 122.0 (C2), 
123.8, 127.3, 127.5, 128.0, 128.7, 134.6, 140.7, and 145.8 (all Carom), 169.6 (C3), 191.2 ppm (CI). Found, %: C 76.94, 

H 5.91, N 12.76. Calc. for C21HIgN30, %: C 76.57, H 5.81, N 12.76. 
trans-6-(5-Nitr•tetraz••-2-y•)-5-(2-thie•y•)-3-[2-(2-thieny•)viny•]cy•••hex-2-en•ne (IIIb). Yield 64%. M.p. 183- 

186~ IH NMR spectrum: 3.32 (IH, d.d.d., J = 17.7, 12.2, 1.9 Hz, 4'-H), 3.55 (1H, d.d., J = 17.7, 4.7 Hz, 4-H), 4.62 

(IH, d.d.d., J = 13.0, 12.2, 4.7 Hz, 5-H), 6.40 (1H, d, J = 1.9 Hz, 2-H), 6.51 (1H, d, J = 13.0 Hz, 6-H), 6.90 (1H, d.d., 

Hthienyl), 7.02 (IH, d, J = 16.0 Hz, = C - H ) ,  7.07 (1H, d), 7.13 (IH, d.d.), 7.32 (1H, d), 7.41 (1H, d), and 7.59 (1H, d) 

(all Hthienyl), 7.65 ppm (1 H, d, J = 16.0 Hz, = C - H ) .  13C NMR spectrum: 33.4 (C4), 40.4 (C5), 74.1 (C6), 123.7 (C,2), 
125.4, 126.1, 126.4, 127.0, 128.5, 128.9, 130.6, 131.5, 141.0 and 141.1 (all Cthieny I and C=C) ,  158.5 (C3), 165.7 (Caz), 

and 188.6 ppm (C1). Found, %: C 50.88, H 3.44, N 17.80, S 15.71, Calc. for C17H13N503S 2, %: C 51.12, H 3.28, N 17.53, 

S 16.05. 
trans-6-(3-nitro-l,2,4-triazol-l-yl)-3,5-diphenylcyciohex-2-enone (Hie). Yield 75 %. M.p. 167-168~ IH NMR 

spectrum: 3.40 (1H, d.d., J = 18.3, 5.0 Hz, 4-H), 3.56 (IH, d.d.d., J = 18.3, 11.1, 2.3 Hz, 4'-H), 4.32 (1H, d.d.d., J = 

13.2, 11.1, 5.0 Hz, 5-H), 6.07 (1H, d, J = 13.2 Hz, 6-H), 6.60 (1H, d, J = 2.3 Hz, 2-H), 7.2-7.4 (3H, m), 7.5 (5H, m), 
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7.8 (2H, m) (all Hph)', 8.56 ppm (IH, s, HA,z). 13C NMR spectrum: 36.7 (C4), 46.6 (C5), 69.7 (C6), 123.2 (C2), 127.1,128.1, 
128.2, 129.4, 129.5, 131.3, 138.1,139.8 (all Cph), 148.1 (CAz), 160.8 (C3), 163.1 (CAz), 190.8 ppm (C1). Found, %: C 67.0, 
H 4.08, N 15.53. Cale. for C20HI6N403, %: C 66.66, H 4.48, N 15.55. 

trans-6-(4-NitroimidaTol-l-yl)-3-(2-thienyl)-5-phenyicyciohex-2-enone (Hid). Yield 62 %. M.p. 209-211 *C. 1H NMR 
spectrum: 3.47 (2H, m, 4-H and 4'-H), 4.22 (IH, d.t., J = 13.4, 8.0 Hz, 5-H), 5.80 (1H, d, J = 13.4 Hz, 6-H), 6.60 (IH, 
s, 2-H), 7.2-7.4 (4H, m, 3 Hph and 1 HAz), 7.5-7.6 (3H, m, 2 Hph and 1 H~ienyl), 7.75 (IH, d) and 7.80 (1H, ti) (both 
Hthienyl), 8.10 ppm (1H, d, HAz). 13C NMR spectrum: 36.8 (C4), 45.8 (C5), 66.6 (C6), 120.1 (CAz), 121.9 (C2) , 128.1,129.3, 
129.7, 130.7, and 131.8 (Cph and Cthienyl), 138.3(CAz), 139.7, 147.2 (CAz), 153.0 (C3), 192.1 ppm (Cl). Found, %: C 62.59, 
H 3.88, N 11.65, S 9.08. Calc. for CI9HI5N303 S, %: C 62.45, H 4.14, N 11.51, S 8.76. 
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