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Abstract

A simple and stereocontrolled synthesis of racemic 2,3,4,5-tetrasubstituted
tetrahydrofurans was achieved from acyl-Claisen derived syn-disubstituted amides. 
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Hz, 4 H, 3′-Ar). ¹³C NMR (100
MHz, CDCl3): δ = 13.7 (2 × CH3),
51.0 (2 × CH), 55.2 (OCH3),
88.0 (2 × CH), 113.6 (2 × CH),
127.4 (2 × CH), 134.5 (q), 159.0(q).
IR (film): 2954, 2833, 1609, 1584, 1507, 1454, 1299, 1239, 1169,
1025, 821, 726 cm-¹. MS (EI+): m/z (%) = 312
(8) [M+], 176 (100), 161 (60),
135 (12), 77 (6). Anal. Calcd for C20H24O3 [M+]:
312.17254. Found: 312.17286. The ¹H NMR data
was in agreement with the literature values.¹4(±)-2-(3,4-Dimethoxyphenyl)-3,4-dimethyl-5-(3-methoxy-4-hydroxyphenyl)tetrahydrofuran
(12b):

            
¹H
NMR (400 MHz, CDCl3): δ = 1.12 (d, J = 6.4 Hz, 6 H, 3- and 4-CH3),
1.95-2.02 (m, 2 H, 3- and 4-H), 3.91 (s, 9 H, OMe), 4.75
(d, J = 10.0 Hz, 2 H, 2- and
5-H), 5.69 (br s, 1 H, OH), 6.81-6.92 (m, 6 H, Ar-H). ¹³C
NMR (100 MHz, CDCl3): δ = 14.3 (2 × CH3),
47.8 (2 × CH, C-3 and C-4), 56.0 (3 × OCH3),
86.4 (2 × CH, C-2 and C-5), 108.3 (2 × CH),
114.1 (2 × CH), 119 (2 × CH),
129.1 (q), 140.1 (q), 146.1 (q), 146.8 (q). IR (film): 3426.6, 2967.1,
1766, 1607.1, 1519, 1459.9, 1380.0, 1275.8, 1237.2, 1176, 1033 cm-¹.
MS (ESI): m/z (%) = 381
(11) [M + Na]+, 359
(8) 
[M + H]+,
259 (83), 237 (100), 191 (22). Anal. Calcd for C21H27O5:
359.1858 [M + H+].
Found: 359.1864.
(±)-Talaumidin (rac
            -2, 12c): ¹H NMR (400 MHz,
CDCl3): 
δ = 1.03 (m, 6 H,
3- and 4-CH3), 1.78 (m, 2 H, 3- and 4-H), 3.91 (s, 3
H, OCH3), 4.61 (d, J = 5.2
Hz, 2 H, 2- and 5-H), 5.59 (br s, 1 H, OH), 5.94 (s, 2 H, OCH2O),
6.77-6.93 (m, 6 H, Ar-H). ¹³C
NMR (100 MHz, CDCl3): δ = 13.8 (CH3),
50.8 (CH), 51.1 (CH), 55.9 (OCH3), 88.2 (CH), 88.4 (CH),
100.9 (CH2), 106.5 (CH), 107.9 (CH), 108.5 (CH), 114.0
(CH), 119.4 (CH), 119.6 (CH), 134.1 (q), 136.5 (q), 145.1 (q), 146.5
(q). IR (film): 3468.5, 2959, 1770, 1609, 1515, 1488, 1447, 1365,
1273, 1243, 1036, 934 cm-¹. MS (ESI): m/z (%) = 343
(100) [M + H]+, 339
(8), 325 (17). Anal. Calcd for C20H23O5:
343.1545 [M + H+].
Found: 343.1551. The ¹H- and ¹³C
NMR data were in agreement with the literature values.²b(±)-Fragransin A2 (rac
            -1, 12d): ¹H
NMR (300 MHz, CDCl3): δ = 1.05 (d, J = 6.3 Hz, 6 H, 3- and 4-CH3),
1.76 (m, 2 H, 3- and 4-H), 3.91 (s, 6 H, OCH3), 4.61
(d, J = 9.3 Hz, 2 H, 2- and
5-H), 5.55 (s, 2 H, OH), 6.78-6.94 (m, 6 H, Ar-H). ¹³C
NMR (75 MHz, CDCl3): δ = 13.8 (2 × CH3),
50.8 (CH), 51.1 (CH), 56.0 (OCH3), 88.2 (CH), 88.4 (CH),
106.6 (CH), 107.9 (CH), 108.6 (CH), 114.0 (CH), 119.4 (CH), 119.7 (CH),
134.1 (q), 136.9 (q), 145.1 (q), 146.9 (q). IR (film): 3451, 2958,
2926, 1772, 1607, 1515, 1460, 1247, 1036 
cm-¹.
MS (ESI): m/z (%) = 343
(100) [M + H]+, 321
(6), 301 (8), 292 (10), 259 (60). Anal. Calcd for C20H23O5:
343.1545 [M - H+].
Found: 343.1536. The ¹H- and ¹³C-NMR
data were in agreement with the literature values.²b
            

2,5-Di(4-methoxyphenyl)-3-methyl-4-propyltetrahydro-furan
(12e): ¹H NMR (400
MHz, CDCl3): δ = 0.83 (m, 3 H, CH2CH2CH
            3), 1.23 (m, 2 H, CH2CH
            2CH3), 1.34 (d, J = 6.8 Hz,
3 H, 3-CH3), 1.51 (m, 2 H, CH
            2CH2CH3),
2.09 (m, 1 H, 4-H), 2.45 (m, 1 H, 3-H), 3.82 (s, 6 H, OMe), 4.84
(d, J = 9.6 Hz, 2 H, 2- and
5-H), 6.90 (d, J = 8.4 Hz, 4
H, Ar-H), 7.26 (d, J = 8.8 Hz,
4 H, Ar-H). ¹³C NMR (100 MHz, CDCl3): 
δ = 14.2
(CH3), 14.7 (CH3), 20.3 (CH2),
33.3 (CH2), 42.0 (CH), 51.7 (CH), 55.3 (OCH3),
85.2 (2 × CH), 114.0 (2 × CH),
128.3 (2 × CH), 140.2 (q), 160.0(q).
IR (film): 2958, 2339, 1773, 1613, 1516, 1462, 1299, 1251, 1171, 1034,
988, 833 cm-¹. MS (ESI): m/z (%) = 363
(3) [M + Na]+, 303
(4), 271 (100). Anal. Calcd for C22H28O3Na:
363.1931 [M + Na+].
Found: 363.1926.
2-(4-Methoxyphenyl)-3,4-dimethyl-5-phenyl
tetrahydro-furan (12g): ¹H
NMR (400 MHz, CDCl3): δ = 0.63 (d, J = 6.0 Hz, 3 H, 4-CH3),
1.04 (d, J = 6.0 Hz, 3 H, 3-CH3),
1.78 (m, 1 H, 3-H), 2.25 (m, 1 H, 4-H), 3.83 (s, 3 H, OCH3),
4.40 (d, J = 9.0 Hz, 1 H, 2-H),
5.17 (d, J = 9.0 Hz, 1 H, 5-H),
6.93 (d, J = 9.0 Hz, 2 H, Ar-H),
7.28-7.35 (m, 5 H, Ar-H), 7.43 (d, 
              J = 9.0
Hz, 2 H, Ar-H). ¹³C NMR (100 MHz, CDCl3): δ = 15.0
(CH3), 15.3 (CH3), 45.9 (CH), 48.5 (CH), 55.3
(OCH3), 83.0 (CH), 87.3 (CH), 113.8 (CH), 127.0 (CH),
127.8 (CH), 127.9 (CH), 132.9 (q), 141.0(q), 162.6 (q). IR (film):
2958, 2836, 1613, 1515, 1454, 1222, 1036, 825, 704 cm-¹.
MS (ESI): m/z (%) = 283
(100) [M + H]+, 265
(42), 177 (19), 149 (16), 121 (36). Anal. Calcd for C19H23O2:
283.1693 [M + H+]. Found:
283.1680.
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