Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2001
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General. 

All reactions were carried out under argon atmosphere and monitored through TLC on commercial silica gel plates. Visualization of the developed plate was performed by fluorescence quenching and/or aqueous ceric ammonium molybdate / anisaldehyde stains. HPLC purification was carried out in a Merck-Hitachi L6270 equipped with a silica gel column (LiChrosorb Si 60, 7 (m particle size, 1(25 cm) using mixtures of EtOAc and hexanes. Toluene was distilled from sodium metal. NMR spectra were recorded on a Varian Gemini 200 or on a Varian Unity 400. Spectra were referenced internally to residual solvent signals. Data for 1H are reported as follows: chemical shift ((, ppm), integration, multiplicity and coupling constant (J, Hz). Data for 13C are reported in terms of chemical shift ((, ppm). Mass spectra were recorded on a VG Autospec - Q at the University of Córdoba.

Entry
Catalyst
Substrate
Products

1
1
Pentynoic Acid
3,4-Dihydro-pyran-2-one

2
1
Hexynoic Acid
4,5-Dihydro-3H-oxepin-2-one

3
1
Heptynoic Acid
3,4,5,6-Tetrahydro-oxocin-2-one

4
1
Undecynoic Acid
Oxacyclododec-11-en-2-one (Z/E ratio 51:49)

5
2
Pentynoic Acid
3,4-Dihydro-pyran-2-one

6
2
Hexynoic Acid
4,5-Dihydro-3H-oxepin-2-one (53 %)

6-Methylene-tetrahydro-pyran-2-one (47 %)

7
2
Heptynoic Acid
3,4,5,6-Tetrahydro-oxocin-2-one (68 %)

7-Methylene-oxepan-2-one (32 %)

8
2
Undecynoic Acid
11-Methylene-oxacycloundecan-2-one (13 %)

Oxacyclododec-11-en-2-one (87 %, Z/E ratio 41:59)
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Selected spectral data for enol lactone derivatives: 

3,4-Dihydro-pyran-2-one

M.S.: m/z 98.036027

1H-NMR ( 6.48 (1H, dt, J = 5.8, 1.6 Hz), 5.27 (1H, dt, J = 5.8, 4.4 Hz), 2.62 (2H, t, J = 7.2 Hz), 2.33 (2H, tdd, J = 7.2, 4.4, 1.6 Hz)
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13C-NMR (
168.4 (s), 141.6(d), 105.3(d), 28.6(t), 18.4(t)

4,5-Dihydro-3H-oxepin-2-one

M.S.: m/z 112.053354

1H-NMR ( 6.35 (1H, dt, J = 6.4, 1.3 Hz), 5.37 (1H, td, J = 6.8, 6.4 Hz), 2.68 (2H, t, J = 6.4 Hz), 2.25 (2H, dt, J = 6.8, 6.8 Hz), 2.07 (2H, 2H, tt, J = 6.8, 6.4 Hz)

13C-NMR (
172.4(s), 139.9(d), 113.3(d), 33.0(t), 24.7(t), 23.3(t)

6-Methylene-tetrahydro-pyran-2-one 

[image: image3.wmf]H

O

H

O

O


1H-NMR ( 4.62 (1H, br s), 4.28 (1H, br s), 2.61 (2H, t, J = 6.8 Hz), 2.47 (2H, t, J = 6.8 Hz), 1.86 (2H, dddd, J = 6.8 Hz)

13C-NMR ( 168.9 (s), 156.0 (s), 94.3 (t), 30.9 (t), 27.3 (t), 19.2 (t)


3,4,5,6-Tetrahydro-oxocin-2-one 
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M.S.: m/z 126.068697

1H-NMR ( 7.10 (1H, dt, J = 6.2, 0.8 Hz), 4.90 (1H, td, J = 8.2, 6.2 Hz), 2.46 (2H, t, J = 7.4 Hz), 2.16 (2H, dt, J = 8.2, 7.2 Hz), 1.71 (2H, tt, J = 7.2, 7.2 Hz), 1.42 (2H, tt, J = 7.2, 7.2 Hz)

13C-NMR ( 170.3(s), 134.9(d), 113.1(d), 33.7(t), 28.0(t), 24.1(t), 23.7(t)
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7-Methylene-oxepan-2-one 
1H-NMR ( 4.82 (1H, br s), 4.68 (1H, br s), 2.4 – 2.0 (4H, m), 1.8 – 1.5 (4H, m)
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Oxacyclododec-11-en-2-one (Z isomer)* 

1H-NMR ( 7.00 (1H, d, J = 6.4 Hz), 4.78 (1H, td, J = 7.6, 6.4 Hz), 2.58 – 2.00 (4H, m), 1.70 – 1.25 (12H, m)

* 1H-NMR spectroscopic data were extracted from a sample consisting of mixture of Z- and E- isomers.  
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Oxacyclododec-12-en-2-one (E isomer)*

1H-NMR ( 7.06 (1H, d, J = 12.4 Hz), 5.40 (1H, dt, J = 12.4, 7.8 Hz), 2.58 – 2.00 (4H, m), 1.70 – 1.25 (12H, m)

* 1H-NMR spectroscopic data were extracted from a sample consisting of mixture of Z- and E- [image: image8.wmf]H
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isomers.  

11-Methylene-oxacycloundecan-2-one

1H-NMR ( 4.95 (1H, br s), 4.62 (1H, br s), 2.4 – 2.1 (4H, m), 1.6 – 1.2 (12H, m)

Selected spectral data for compounds originated from lactone ring opening:
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7-Oxoheptanoic acid (from 3,4,5,6-Tetrahydro-oxocin-2-one)

1H-NMR ( 9.74 (1H, t, J = 1.6 Hz), 2.42 (2H, td, J = 7.2, 1.6 Hz), 2.32 (2H, t, J = 7.4 Hz), 1.67 – 1.59 (4H, m), 1.37 (2H, m)
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11-Oxoundecanoic acid (from Oxacyclododec-12-en-2-one)

1H-NMR ( 9.78 (1H, t, J = 1.6 Hz), 2.56 (2H, td, J = 7.3, 1.6 Hz), 2.44 (2H, t, J = 7.2 Hz), 1.97 (2H, t, J = 7.2 Hz), 1.92 (2H, m), 1.29 (10H, m)

Other compounds:
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Undec-10-enoic acid (generated in the initial step of the cyclization of undecynoic acid by 2)  

1H-NMR ( 5.80 (1H, ddt, J = 16.8, 10.2, 6.8 Hz), 4.98 (1H, ddd, J = 16.8, 1.6, 1.6 Hz),  4.92 (1H, dddd, J = 10.2, 3.2, 1.6, 1.6 Hz), 2.34 (2H, t, J = 7.4 Hz), 2.03 (2H, m), 1.62 (2H, m), 1.40-1.21 (10H, m).

13C-NMR (
179.2 (s), 139.2 (d), 114.1 (t), 33.9 (t), 33.8 (t), 29.3 (t), 29.2 (t), 29.0 (t), 29.0 (t), 28.9 (t), 24.6 (t).
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