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SUPPLEMENTARY  MATERIALS
Synthesis of 4,5-unsaturated peroxyketals 
Synthesis of unsaturated ketones 
5-Methylhex-5-en-2-one (methallyl chloride, 16 h under reflux of ethanol instead of 2 days at room temperature), Yield = 37%, Eb10 = 50–53 °C (Litt.:5 Eb760 = 145–155 °C).
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1H NMR (250 MHz, CDCl3, ): 4.63 s, 1H [HC=]; 4.57 s, 1H [HC=]; 2.50 t (J = 7.6 Hz) , 2H [CH2CO]; 2.18 t (J = 7.6 Hz), 2H [=CCH2]; 2.07 s, 3H [COCH3]; 1.64 s, 3H [=CCH3]. 13C NMR (62.9 MHz, CDCl3,): 207.8 [C5]; 144.2 [C2]; 115.9 [C1]; 41.6 [C4]; 31.3 [C3]; 29.6 [C6]; 22.4 [C7].
5-Phenylhex-5-en-2-one (mixture of 2-bromomethylstyrene and 1-bromo-2-methylstyrene12, silica gel column, petroleum ether–ether = 95:5—to eliminate vinylic bromide which did not react—and after petroleum ether–ether = 85:15). Yield = 71% (calculated from 2-bromomethylstyrene). Microanalysis: % calculated: C(82.72), H(8.10); % measured: C(83.03), H(8.12);

[image: image2.wmf]1

2

3

4

5

6

C

H

3

O

7

8

9

10

11

12

 

1H NMR (250 MHz, CDCl3, ): 7.56–7.20 m, 5H [Ph]; 5.29 s, 1H [HC=]; 5.06 s, 1H [HC=]; 2.78 t (J = 7.2 Hz), 2H [CH2CO]; 2.55 t (J = 7.2 Hz), 2H [=CCH2]; 2.07 s, 3H [COCH3]. 13C NMR (62.9 MHz, CDCl3, ): 207.9 [C5]; 147.2 [C7]; 140.6 [C2]; 128.5, 127.7 and 126.7 [C8, C9, C10, C11 and C12]; 112.7 [C1]; 48.9 [C4]; 30.0 [C3]; 29.3 [C6].

2-Methylene-5-oxohexanenitrile (2-bromomethylpropenenitrile,10 3 days, silica gel column, petroleum ether–ether = 50:50). Yield = 25%. Microanalysis: % calculated: C(68.27), H(7.37), N(11.38); % measured: C(68.19), H(7.24), N(11.49).
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1H NMR (250 MHz, CDCl3, ): 5.80 s, 1H [HC=]; 5.73 s, 1H [HC=]; 2.66 t (J = 7.2 Hz), 2H [CH2CO]; 2.45 t (J = 7.2 Hz), 2H [=CCH2]; 2.12 s, 3H [COCH3]. 13C NMR (62.9 MHz, CDCl3, ): 205.8 [C5]; 131.2 [C1]; 121.6 [C2]; 118.2 [C7]; 40.6 [C4]; 29.9 [C3]; 28.2 [C6].

Synthesis of 4,5-unsaturated peroxyketals

5-Methoxy-5-(1,1-dimethylethylperoxy)hex-1-ene PC1 

Reactants: hex-5-en-2-one, PTSA. Ketalisation: 1.5 h; transketalisation: 2 h. Silica gel column, petroleum ether–ether = 95:5. Yield = 40%.  Microanalysis: % calculated: C(65.31), H(10.96); % measured: C(65.53), H(11.09).
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1H NMR (250 MHz, CDCl3, ): 5.80–5.67 m, 1H [=C2H]; 4.95 dd (3Jtrans = 15.5 Hz, 2J = 1.7 Hz), 1H [HC1=]; 4.87 dd (3Jcis = 8.8 Hz, 2J = 1.7 Hz), 1H [HC1=]; 3.21 s, 3H [OCH3]; 2.09–2.00 m and 1.72–1.65 m, 4H [C3H2 and C4H2]; 1.25 s, 3H [C6H3]; 1.18 s, 9H [tBu]. 13C NMR (62.9 MHz, CDCl3, ): 138.3 [C2]; 114.3 [C1]; 104.7 [C5]; 78.9 [C8]; 48.6 [C7]; 34.6 and 28.5 [C3 and C4]; 26.5 [C9]; 20.0 [C6].

5-Methoxy-2-methyl-5-(1,1-dimethylethylperoxy)hex-1-ene PC2:

Reactants: 5-methylhex-5-en-2-one, PTSA. Ketalisation: 1.5 h; transketalisation: 2 h. Silica gel column, petroleum ether–ether = 95:5. Yield = 46%. Microanalysis: % calculated: C(66.63), H(11.18); % measured: C(66.42), H(11.28).
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1H NMR (250 MHz, CDCl3, ): 4.62 s, 2H [H2C=]; 3.22 s, 3H [OCH3]; 2.08–1.96 m and 1.76–1.69 m, 4H [C3H2 and C4H2]; 1.66 s, 3H [C10H3]; 1.26 s, 3H [C6H3]; 1.18 s, 9H [tBu]. 13C NMR (62.9 MHz, CDCl3, ): 145.6 [C2]; 109.6 [C1]; 104.9 [C5]; 79.0 [C8]; 48.7 [C7]; 33.7 and 32,2 [C3 and C4]; 26,6 [C9]; 22.6 [C10]; 20.4 [C6].

5-Methoxy-5-(1,1-dimethylethylperoxy)-2-phenylhex-1-ene PC3:

Reactants: 5-phenylhex-5-en-2-one, PTSA. Ketalisation: 1.5 h; transketalisation: 3 h. Silica gel column, petroleum ether–ether = 90:10. Yield = 63%. Microanalysis: % calculated: C(73.35), H(9.41); % measured: C(73.61), H(9.60).

[image: image6.wmf]1

2

3

4

5

6

7

8

9

C

H

3

O

O

C

(

C

H

3

)

3

C

H

3

O

10

11

12

13

14

15


1H NMR (250 MHz CDCl3, ): 7.48–7.25 m, 5H [Ph]; 5.32 s, 1H [HC=]; 5.12 s, 1H [HC=]; 3.32 s, 3H [OCH3]; 2.67–2.58 m and 1.92–1.83 m, 4H [C3H2 and C4H2]; 1.42 s, 3H [CH3]; 1.30 s, 9H [tBu]. 13C NMR (62.9 MHz, CDCl3, ): 148.3 [C10]; 141.1 [C2]; 128.4, 127.5 and 126.1 [C11, C12,  C13, C14 and C15]; 112.2 [C1]; 105.0 [C5]; 79.2 [C8]; 49.8 [C7]; 34.7 and 30.0 [C3 and C4]; 26.7 [C9]; 20.2 [C6].

6-Methoxy-3-methylene-6-(1,1-dimethylethylperoxy)heptan-2-one PC5: 

Reactants: 3-methyleneheptane-2,6-dione, NH4NO3. Ketalisation: 4 days; transketalisation: 24 h. Silica gel column, petroleum ether–ether = 80:20. Yield = 52%. Microanalysis: % calculated: C(63.91), H(9.83); % measured: C(63.66), H(9.90).
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1H NMR (250 MHz, CDCl3, ): 5.92 s, 1H [HC=]; 5.70 s, 1H [HC=]; 3.18 s, 3H [OCH3]; 2.25–2.18 m and 1.69–1.61 m, 4H [C3H2 and C4H2]; 2.22 s, 3H [COCH3]; 1.25 s, 3H [CH3]; 1.16 s, 9H [tBu].  13C NMR (62.9 MHz, CDCl3, ): 199.6 [C10]; 148.8 [C2]; 125.1 [C1]; 104.8 [C5]; 80.1 [C8]; 48.6 [C7]; 34.3 and 25.3 [C3 and C4]; 26.5 [C9]; 25.8 [C11]; 19.8 [C6].

5-Methoxy-2-methylene-5-(1,1-dimethylethylperoxy)hexanenitrile PC6:

Reactants: 2-methylene-5-oxohexanenitrile, PTSA. Ketalisation: 3 h; transketalisation: 12 h. Silica gel column, petroleum ether–ether = 85:15. Yield = 38%. Microanalysis: % calculated: C(63.41), H(9.31), N(6.16); % measured: C(62.95), H(9.29), N(6.35).
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1H NMR (250 MHz, CDCl3, ): 5.76 s, 1H [HC=]; 5.68 s, 1H [HC=]; 3.23 s, 3H [OCH3]; 2.31–2.24 m and 1.91–1.84 m, 4H [C3H2 and C4H2]; 1.25 s, 3H [CH3]; 1.19 s, 9H [tBu]. 13C NMR (62.9 MHz, CDCl3, ): 130.0 [C1]; 123.0 [C2]; 118.4 [C10]; 104.0 [C5]; 79.2 [C8]; 48.8 [C7]; 34.2 and 29.6 [C3 and C4]; 26,5 [C9]; 19.6 [C6].

Induced decompositions of 4,5-unsaturated peroxyketals
When heterocycles were present as several diastereoisomers, 1H and 13C NMR signals of the major diastereoisomer are underlined, when possible. 
5-Cyclohexylmethyl-2-methoxy-2-methyltetrahydrofuran HC1:

Initiator = 1,1-dimethylethyl peracetate. Alumina gel column, petroleum ether–ether = 98:2. Yield = 37%. Microanalysis: % calculated: C(73.54), H(11.39); % measured: C(73.61), H(11.23).
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1H NMR (250 MHz, CDCl3, ): 4.10 m, 1H [C5H]; 3.14 s and 3.13 s, 3H [OCH3] (diastereoisomers ratio = 60:40); 1.33 s, 3H [C7H3]; 2.14–0.80 m, 17H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 107.2 and 107.1 [C2]; 78.6 and 76.3 [C5]; 48.3 [C1]; 45.4, 43.6, 38.7, 37.72, 33.70, 33.2, 31.3, 30.8, 26.5, 26.2, 26.15 and 26.1 [C3, C4, C6, C9, C10, C11, C12 and C13]; 35.1 and 34.9 [C8]; 21.9 and 21.8 [C7]. 

5-(1,4-Dioxanylmethyl)-2-methoxy-2-methyltetrahydrofuran HD1:

Initiator = 1,1-dimethylethyl peracetate. Alumina gel column, petroleum ether–ether = 70:30. Yield = 54%. Microanalysis: % calculated: C(61.09), H(9.32); % measured: C(61.42), H(9.27).
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1H NMR (250 MHz, CDCl3, ): 4.18–4.00 m, 1H [C5H]; 4.16–3.15 m, 7H [1,4-dioxane cycle protons]; 3.62 s, 3.61 s, 3.13 s and 3.12 s, 3H [OCH3] (diastereoisomers ratio = 30:21:28:21); 1.72 s, 1.71 s, 1.70 s and 1.68 s, 3H [C7H3]; 2.30–1.00 m, 6H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 107.4 [C2]; 76.6, 76.4, 74.8 and 74.4 [C5]; 73.5, 73.2, 73.0 and 72.9 [C8]; 71.6, 71.2, 71.1, 67.0, 66.8, 66.7 and 66.5 [C9, C10 and C11]; 48.3  [C1]; 39.7, 39.0, 38.7, 38.1, 38.0, 37.7, 37.6, 37.4, 31.2, 31.0, 30.9 and 30.3 [C3, C4 and C6]; 21.9, 21.8, 21.7 and 21.6 [C7]. 

5-Cyclohexylmethyl-2-methoxy-2,5-dimethyltetrahydrofuran HC2:

Initiator = 1,1-dimethylethyl peracetate. Alumina gel column, petroleum ether. Yield = 32%. Microanalysis: % calculated: C(74.29), H(11.58); % measured: C(74.32), H(11.53).
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1H NMR (250 MHz, CDCl3, ): 3.15 s, 3H [OCH3]; 1.32 s, 1.30 s, 1.22 s and 1.10 s, 6H [C7H3 and C14H3]; 2.20–0.80 m, 17H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 107.2 and 107.0 [C2] ; 85.2 and 85.1 [C5]; 50.4, 49.3, 38.8, 38.3, 37.4, 36.6, 35.2, 34.9, 34.85, 34.8, 26.5 and 26.3 [C3, C4, C6, C9, C10, C11, C12 and C13]; 48.3 and 48.2 [C1]; 34.3 and 34.25 [C8]; 27.9 and 26.3 [C14]; 22.5 and 22.3 [C7].

5-(1,4-Dioxanylmethyl)-2-methoxy-2,5-dimethyltetrafydrofuran HD2:

Initiator = 1,1-dimethylethyl peracetate. Alumina gel column, petroleum ether–ether = 80:20. Yield = 27%. Microanalysis: % calculated: C(62.58), H(9.63); % measured: C(62.13), H(9.70).

[image: image12.wmf]O

O

O

C

H

3

O

C

H

3

1

2

3

4

5

6

7

8

9

10

11

12

C

H

3


1H NMR (250 MHz, CDCl3, ): 3.72–3.18 m, 7H [1,4-dioxane cycle protons]; 3.16 s, 3.14 s, 3.12 s and 3.11 s, 3H [OCH3] (diastereoisomers ratio = 23:30:23:24); 1.33 s, 1.32 s, 1.30 s, 1.27 s, 1.26 s, 1.22 s, 1.14 s and 1.12 s, 6H [C7H3 and C14H3]; 2.23–0.83 m, 6H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 107.5, 107.3, 107.1 and 107.0 [C2]; 83.5, 83,0 and 82. 8 [C5]; 74.4, 74.2 and 74.15 [C8]; 73.1, 72.9, 72.8, 66.1, 66.0, 65.95 and 65.9 [C9, C10 and C11]; 49.7, 49.6, 49.5 and 49.48 [C1]; 45.5, 45.0, 44.7, 44.5, 40.6, 39.7, 39.6, 39.4, 39.0, 38.4, 36.4 and 36.35 [C3, C4 and C6]; 31.5, 28.9, 28.5 and 27.5 [C12]; 23.75, 23.7, 23.5 and 22.8 [C7].

5-Cyclohexylmethyl-2-methoxy-2-methyl-5-phenyltetrahydrofuran HC3:
Initiator = lauroyl peroxide. Alumina gel column, petroleum ether. Yield = 44%.  Microanalysis: % calculated: C(79.12), H(9.78); % measured: C(79.12), H(10.07).
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1H NMR (250 MHz, CDCl3, ): 7.43–7.20, m, 5H [Ph]; 3.39 s and 3.23 s, 3H [OCH3] (diastereoisomers ratio = 60:40); 1.55 s and 1.54 s, 3H [C7H3]; 2.55–0.80 m, 17H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 147.9 and 147.3 [C14], 127.8, 127.7, 126.1, 126.0, 125.4 and 125.3 [C15, C16, C17, C18 and C19]; 108.0 and 107.9 [C2]; 89.1 and 88.7 [C5]; 51.2, 51.1, 40.2, 38.9, 38.4, 34.9, 34.75, 34.7, 34.2, 26.4 and 26.3 [C3, C4, C6, C9, C10, C11, C12 and C13]; 49.2 and 49.1 [C1]; 34.1 and 33.6 [C8]; 23.1 and 22.0 [C7].

5-(1,4-Dioxanylmethyl)-2-methoxy-2-methyl-5-phenyltetrahydrofuran HD3:
Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 85:15. Yield = 55%.  Microanalysis: % calculated: C(69.84), H(8.27); % measured: C(69.90), H(8.40).
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1H NMR (250 MHz, CDCl3, ): 7.32–7.06 m, 5H [Ph]; 3.90–2.87, 7H [1,4-dioxane cycle protons]; 3.30 s, 3.25 s, 3.12 s and 3.07s, 3H [OCH3] (diastereoisomers ratio = 22:26:25:27); 1.48 s, 1.45 s, 1.41 s and 1.40 s, 3H [C7H3]; 2.54–1.00 m, 6H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 148.6, 147.1, 146.4 and 145.6 [C12]; 128.1, 128.0 126.6, 126.5, 126.45, 126.4, 125.2, 124.9 and 124.7 [C13, C14, C15, C16 and C17]; 108.6, 108.2,108.0 and 107.9 [C2]; 87.0, 86.8, 86.7 and 86.5 [C5]; 73.0, 72.7 and 72.5 [C8]; 71.8, 71.75, 71.5, 71.4, 66.85, 66.8, 66.75, 66.7, 66.3, 66.2 and 65.9 [C9, C10 and C11]; 49.3, 49.1, 48.8 and 48.75 [C1]; 46.2, 46.0, 45.6, 45.4, 40.0, 38.5, 38.1, 37.9, 37.7, 37.6, 37.3 and 36.7 [C3, C4 and C6]; 22.9, 22.4 and 22.0 [C7].
2-Methoxy-5-(2-methoxycarbonyl-2-methylpropyl)-2-methyl-5-phenyltetrahydrofuran HB3:

Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 90:10. Yield = 32%. Microanalysis: % calculated: C(70.56), H(8.55); % measured: C(70.84), H(8.85).
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1H NMR (250 MHz, CDCl3, ): 7.93–7.05 m, 5H [Ph]; 3.31 s and 3.27 s, 3H [CO2CH3] (diastereoisomers ratio = 60:40); 3.17 s and 3.13 s, 3H [OCH3]; 1.41 s, 1.40 s, 1.08 s, 1.04 s, 0.96 s and 0.81 s, 9H [C7H3, C9H3 and C10H3]; 2.53–0.80 m, 6H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 178.0 and 177.6 [C11]; 147.7 and 145.0 [C13]; 128.1, 128.0, 126.4, 126.1 and 127.4 [C14, C15, C16, C17 and C18]; 108.8 and 108.3 [C2]; 88.2 and 87.6 [C5]; 53.0, 52.9, 41.8, 41.1, 37.7 and 36.7 [C3, C4 and C6]; 51.5 and 51.3 [C12]; 49.4 and 48.9 [C1]; 41.4 and 41.7 [C8]; 28.6, 27.9, 26.2 and 25.3 [C9 and C10]; 22.3 and 22.2 [C7].

5-Cyclohexylmethyl-5-ethoxycarbonyl-2-methoxy-2-methyltetrahydrofuran (HC4):

Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 95:5. Yield = 50%. Microanalysis: % calculated: C(67.57), H(9.92); % measured: C(67.83), H(10.11).
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1H NMR (250 MHz, CDCl3, ): 4.13 q (J = 7.1 Hz) and 4.11 q (J = 7.1 Hz), 2H [CO2CH2]; 3.20 s and 3.19 s, 3H [OCH3] (diastereoisomers ratio = 75:25); 1.67 s and 1.43 s, 3H [C7H3]; 1.21 t (J = 7.1 Hz) and 1.18 t (J = 7.1 Hz), 3H [CO2CH2CH3]; 2.25–0.80 m, 17H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 174.9 [C14]; 108.9 and 108.5 [C2]; 87.8 and 86.5 [C5]; 60.9 and 60.7 [C15]; 49.1 and 48.7 [C1]; 46.9, 46.6, 39.3, 37.6, 38.0, 36.3 34.4, 34.3, 34.0, 33.8, 26.6 and 26.3 [C3, C4, C6, C9, C10, C11, C12 and C13]; 35.0 and 34.5 [C8]; 21.6 and 21.55 [C7]; 14.2 and 14.1 [C16].

5-(1,4-Dioxanylmethyl)-5-ethoxycarbonyl-2-methoxy-2-methyltetrahydrofuran HD4:

Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 70:30. Yield = 43%. Microanalysis: % calculated: C(58.32), H(8.39); % measured: C(58.04), H(8.50).
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1H NMR (250 MHz, CDCl3, ): 3.99 q (J = 7.1 Hz), 3.97 q (J = 7.1 Hz), 3.95 q (J = 7.1 Hz) and 3.93 q (J = 7.1 Hz), 2H [CO2CH2]; 3.54–3.03 m, 7H [1,4-dioxane cycle protons]; 3.08 s, 3.06 s, 3.05 s and 3.03 s, 3H [OCH3] (diastereoisomers ratio = 32:15:10:43); 2.35–0.95 m, 12H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 175.3, 174.0, 173.6 and 173.5 [C12]; 109.0, 108.9, 108.8 and 108.6, [C2]; 86.0, 84.8, 84.5 and 84.1 [C5]; 72.1 , 71.9 and 71.7 [C8]; 71.1, 71.0, 70.9, 66.3, 66.1 and 66.08 [C9, C10 and C11]; 60.9, 60.8, 60.6 and 60.3 [C13] ; 48.9, 48.7, 48.5 and 48.2 [C1]; 41.5, 41.2, 39.8, 38.6, 38.2, 37.8, 37.4, 34.6, 33.7 and 32.0 [C3, C4 and C6]; 22.0, 21.5 and 21.4 [C7]; 14.0, 13.9, 13.85 and 13.8 [C14].

5-Ethoxycarbonyl-5-(2-methoxycarbonyl-2-methylpropyl)-2-methoxy-2-methyltetrahydrofuran HB4:

Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 80:20. Yield = 38%.  Microanalysis: % calculated: C(59.58), H(8.67); % measured: C(59.80), H(8.72).
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1H NMR (250 MHz, CDCl3, ): 3.83 q (J = 7.0 Hz) and 3.82 q (J = 7.0 Hz), 2H [CO2CH2]; 3.42 s and 3.32 s, 3H [CO2CH3] (diastereoisomers ratio = 75:25); 2.97 s and 2.93 s, 3H [OCH3]; 2.17–1.33 m, 6H [C3H2, C4H2,  C6H2]; 1.16 s and 1.05 s, 3H [C7H3]; 0.97 t (J = 7.0 Hz), 3H [CO2CH2CH3]; 0.90 s, 6H, [C9H3 and C10H3]. 13C NMR (62.9 MHz, CDCl3, ): 177.8 and 177.4 [C11]; 175.3 and 174.4 [C13]; 109.1 and 109.0 [C2];  86.2 and 84.6 [C5]; 60.9 and 60.7 [C14]; 51.4 [C12]; 48.8 and 48.5 [C1]; 48.4, 48.1, 37.7, 37.0 and 36.7 [C3, C4 and C6]; 41.1 and 40.05 [C8]; 28.5, 26.5, 26.4 and 25.1 [C9 and C10]; 21.9 and 20.3 [C7]; 14.0 and 13.8 [C15].

5-Acetyl-5-cyclohexylmethyl-2-methoxy-2-methyltetrahydrofuran HC5:

Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 98:2. Yield = 40%. Microanalysis: % calculated: C(70.83), H(10.30); % measured: C(70.78), H(10.50).
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1H NMR (250 MHz, CDCl3, ): 3.24 s, 3H [OCH3]; 2.20 s and 2.16 s, 3H [COCH3] (diastereoisomers ratio = 60:40); 1.42 s, 3H [CH3]; 2.00–0.80 m, 17H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 213.2 and 212.9 [C14]; 109.0 and 108.5 [C2]; 93.1 and 92.2 [C5]; 49.5 and 48.7 [C1]; 49.5, 48.7, 38.05, 38.0, 34.9 and 34.6 [C3, C4 and C6]; 34.4, 33.1, 26.3, 26.2 and 26.1 [C9, C10, C11, C12 and C13]; 34.2 and 33.7 [C8]; 26.7 and 25.8 [C15]; 22.3 and 21.9 [C7].

5-Acetyl-5-(1,4-dioxanylmethyl)-2-methoxy-2-methyltetrahydrofuran HD5:
Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 70:30. Yield = 34%. Microanalysis: % calculated: C(60.45), H(8.58) ; % measured: C(60.59), H(8.92).
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1H NMR (250 MHz, CDCl3, ): 3.54 s, 3.50 s, 3.48 s and 3.47 s, 3H [OCH3] (diastereoisomers ratio = 37:13:24:26); 3.90–3.00 m, 7H [1,4-dioxane cycle protons]; 2.16 s, 2.13 s and 2.11s, 3H [COCH3]; 1.44 s, 1.41 s and 1.38 s, 3H [C7H3]; 2.40–1.25 m, 6H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 213.2, 212.1, 210.9 and 209.9 [C12]; 109.4, 109.2, 109.0 and 108.9 [C2]; 90.2, 90.1, 90.0 and 89.7 [C5]; 72.2, 72.0 and 71.5 [C8]; 71.0, 70.9, 66.5, 66.2 and 66.1 [C9, C10 and C11]; 49.5, 49.4, 48.75 and 48.7 [C1]; 41.9, 40.2, 38.7, 38.2, 38.0, 37.8, 37.4, 36.3, 34.28, 32.3, 31.3 and 29.5 [C3, C4 and C6]; 27.3, 27.0, 26.5 and 26.3 [C13]; 22.3, 21.7, 21.65 and 21.6 [C7].

5-Acetyl-5-(2-methoxycarbonyl-2-methylpropyl)-2-methoxy-2-methyltetrahydrofuran HB5:

Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 75:25. Yield = 33%.  Microanalysis: % calculated: C(61.76), H(8.82); % measured: C(62.04), H(8.48).
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1H NMR (250 MHz, CDCl3, ): 3.58 s and 3.55 s, 3H [CO2CH3] (diastereoisomers ratio = 80:20); 3.23 s and 3.21 s, 3H [OCH3]; 2.22–1.00 m, 18H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 214.3 [C13]; 178.3 [C11]; 112.2 and 110.3 [C2]; 91.9 and 91.2 [C5]; 51.7 and 51,6 [C12]; 49.3 and 49.1 [C1]; 40,5[C8]; 46.5, 37.1, 36.8, 35.7 and 35.3 [C3, C4 and C6]; 28.8, 27.1, 26.4, 25.4, 24.1 and 23.5 [C9, C10 and C14]; 21.8 and 20.9 [C7].

5-Cyclohexylmethyl-5-cyano-2-methoxy-2-methyltetrahydrofuran HC6:
Initiator = lauroyl peroxide. Alumina gel column, petroleum ether–ether = 95:5. Yield = 44%. Microanalysis: % calculated: C(70.85), H(9.77), N(5.91); % measured: C(70.71), H(9.53), N(6.23).
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1H NMR (250 MHz, CDCl3, ): 3.25 s and 3.15 s, 3H [OCH3] (diastereoisomers ratio = 93:7); 1.42 s, 3H [CH3]; 2.33–0.99 m, 17H [other protons]. 13C NMR (62.9 MHz, CDCl3, ): 121.2 and 121.0 [C14]; 109.4 and 109.3 [C2]; 80.6 and 80.1 [C5]; 48.9 [C1]; 47.4, 38.4, 38.1, 38.0, 37.1, 34.0, 33.8, 29.6, 29.5, 26.5 and 26.1 [C3, C4, C6, C9, C10, C11, C12 and C13]; 34.9 [C8]; 22.7 [C7].

Table 7. Rate constants of the homolysis of the O–O bond of unsaturated peroxides (10–4 s–1).


PC1
PC2
PC3

T/°C
1st
run
2nd
run
1st
run
2nd
run
1st
run
2nd
run

125
3.51
3.48
–
–
4.50
4.45

127.5
4.64
4.62
4.37
4.44
5.74
5.75

130
6.02
5.86
5.82
5.84
7.43
7.36

132.5
7.69
7.70
7.49
7.54
9.48
9.33

135
10.06
9.93
9.79
9.77
11.99
11.76

137.5
12.84
12.66
12.40
12.77
15.04
14.92

140
16.32
15.97
15.97
16.10
18.58
18.54

142.5
20.35
20.19
20.26
20.33
23.20
22.86

145
25.50
24.88
25.51
25.29
29.16
28.34

147.5
31.53
31.31
31.59
31.65
35.81
34.88

150
–
–
–
–
43.50
42.45

Table 8. Rate constants of the homolysis of the O–O bond of unsaturated peroxides (10–4 s–1).


PC4
PC6
PC7

T/°C
1st
run
2nd
run
1st
run
2nd
run
1st
run
2nd
run

122.5
–
–
2.84
2.66
–
–

125
4.30
4.21
3.58
3.40
3.73
4.00

127.5
5.44
5.39
4.33
4.37
4.67
4.95

130
6.95
6.94
5.21
5.31
5.94
6.10

132.5
8.23
8.74
6.51
6.49
7.54
7.65

135
11.14
10.94
8.10
8.09
9.36
9.57

137.5
13.79
14.01
10.05
10.28
11.59
12.18

140
17.11
17.20
12.38
12.57
14.50
15.00

142.5
20.65
20.77
15.09
15.26
18.14
18.39

145
25.53
25.02
18.27
18.54
21.97
22.25

147.5
–
–
22.15
22.27
26.73
27.47

