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Abstract

Spiroisoxazole and spiropyrazole derivatives were obtained in
a four-component reaction of active isoxazol- or pyrazol-5-ones
with aromatic aldehydes, phenacyl chloride and AcOH-AcONH4 mixture.
The reaction sequence is highly chemo- and diastereoselective
affording good yields of spiroisoxazoles in refluxing ethanol, while
efficient formation of spiropyrazoles is closely related to the
use of a microwave-assisted protocol.
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4 Å molecular sieves was heated by MW irradiation at 95 ˚C
for 5-15 min. After cooling the reaction to r.t., filtration
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for 8a-h: 8a: yield: 79%;
mp 194-195 ˚C. IR (Nujol): 1716 cm-¹. ¹H
NMR (300 MHz, CDCl3): δ = 5.91 (s,
1 H), 6.79-7.25 (m, arom., 10 H), 7.32 (s, 1 H), 7.34-8.24 (m,
arom., 15 H). ¹³C NMR (75 MHz, CDCl3): δ = 68.3, 119.9-142.5,
156.6, 171.7, 175. Anal. Calcd for C37H27N3O: C,
83.91; H, 5.14; N, 7.93. Found: C, 84.13; H, 5.16; N, 8.02. 8b: yield: 85%; mp 108-110 ˚C.
IR (Nujol): 1708 cm-¹. ¹H NMR
(300 MHz, CDCl3): δ = 2.14 (s, 3 H),
2.17 (s, 3 H), 5.91 (s, 1 H), 6.73-7.24 (m, arom., 10 H),
7.33 (s, 1 H), 7.35-7.95 (m, arom., 13 H). ¹³C
NMR (75 MHz, CDCl3): δ = 21.0, 21.1,
68.3, 119.8-141.7, 157.2, 171.4, 174.8. Anal. Calcd for C39H31N3O:
C, 83.99; H, 5.60; N, 7.53. Found: C, 83.81; H, 5.51; N, 7.49. 8c: yield: 84%; mp 106-108 ˚C.
IR (Nujol): 1713 cm-¹. ¹H
NMR (300 MHz, CDCl3): δ = 3.65 (s,
3 H), 3.73 (s, 3 H), 5.92 (s, 1 H), 6.51-7.25 (m, arom.,
10 H), 7.30 (s, 1 H), 7.35-7.95 (m, arom., 13 H). ¹³C
NMR (75 MHz, CDCl3): δ = 55.2, 55.4,
68.6, 119.5-140.7, 157.4, 159.8, 160.0, 171.4, 174.6. Anal.
Calcd for C39H31N3O3:
C, 79.44; H, 5.30; N, 7.13. Found: C, 79.28; H, 5.20; N, 7.05. 8d: yield: 78%; mp 124-125 ˚C.
IR (Nujol): 1712 cm-¹. ¹H NMR
(300 MHz, CDCl3): δ = 5.93 (s, 1 H),
6.70-7.24 (m, arom., 10 H), 7.32 (s, 1 H), 7.35-7.96
(m, arom., 13 H). 
              ¹³C NMR
(75 MHz, CDCl3): δ = 68.5, 119.3-143.0,
156.5, 170.5, 174.5. Anal. Calcd for C37H25N3OCl2:
C, 74.25; H, 4.21; N, 7.02. Found: C, 74.09; H, 4.16; N, 6.95. 8e: yield: 65%; mp 175-177 ˚C.
IR (Nujol): 1714 cm-¹. ¹H
NMR (300 MHz, CDCl3): δ = 1.64 (s,
3 H), 2.01 (s, 3 H), 6.39 (s, 1 H), 6.72-7.25 (m, arom.,
10 H), 7.31 (s, 1 H), 7.33-7.95 (m, 13 H). ¹³C
NMR (75 MHz, CDCl3): δ = 19.4, 19.5,
67.2, 119.5-143.2, 157.2, 172.3, 174.2. Anal. Calcd for
C39H31N3O: C, 83.99; H, 5.60; N,
7.53. Found: C, 84.21; H, 5.61; N, 7.59. 8f:
yield: 63%; mp 129-130 ˚C. IR (Nujol):
1714 cm-¹. ¹H NMR
(300 MHz, CDCl3): δ = 3.21 (s, 3 H),
3.31 (s, 3 H), 6.31 (s, 1 H), 6.40-7.24 (m, arom., 10 H),
7.33 (s, 1 H), 7.35-7.99 (m, arom., 13 H). ¹³C
NMR (75 MHz, CDCl3): δ = 55.1, 55.5,
67.2, 118.3-143.2, 156.0, 157.2, 158.1, 172.5, 175.0. Anal.
Calcd for C39H31N3O3:
C, 79.44; H, 5.30; N, 7.13. Found: C, 79.32; H, 5.17; N, 7.03. 8g: yield: 84%; mp 140-141 ˚C.
IR (Nujol): 1710 cm-¹. ¹H
NMR (300 MHz, CDCl3): δ = 1.95 (s,
3 H), 2.20 (s, 3 H), 5.91 (s, 1 H), 6.61-7.25 (m, arom,
10 H), 7.30 (s, 1 H), 7.34-7.96 (m, arom., 13 H). ¹³C NMR
(75 MHz, CDCl3): δ = 20.2, 20.3, 68.3,
119.6-142.4, 157.2, 171.8, 174.5. Anal. Calcd for C39H31N3O:
C, 83.99; H, 5.60; N, 7.53. Found: C, 83.85; H, 5.49; N, 7.46. 8h: yield: 81%; mp 136-138 ˚C.
IR (Nujol): 1709 cm-¹. ¹H NMR
(300 MHz, CDCl3): δ = 3.37 (s, 3 H),
3.66 (s, 3 H), 5.89 (s, 1 H), 6.64-7.25 (m, arom. 10 H),
7.32 (s, 1 H), 7.36-7.95 (m, arom., 13 H). ¹³C
NMR (75 MHz, CDCl3): δ = 55.1, 55.4,
68.5, 118.9-141.9, 156.7, 158.5, 159.1, 171.9, 174.8. Anal.
Calcd for C39H31N3O3:
C, 79.44; H, 5.30; N, 7.13. Found: C, 79.58; H, 5.31; N, 7.19.
[bookmark: RG12810ST-11]11  X-ray data to be submitted to Acta Crystallogr.
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