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Abstract: A convencient and stereospecific synthesis of (2)-benzylidenephthdides, including
thunberginol F, from phthalides is described.
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Several 3-benzylidenephthalides have been isolated from natural sources*. Some of
them are known to possess useful biological activity' and are also vauable
intermediates® for the synthesis of naturally occurring biologically active compound.

Most of the natural 3-benzylidenephthalides exist in the (2)-configuration.
Synthe-tic methods for construction of a 3-benzylidene-phthalide skeleton have been
developed®. Some of these methods for synthesizing highly oxygen-functionalized
compounds seem to be impractical or fail to give satisfactory yield and other methods
lead to a mixture of (E)- and (2)- isomers. Herein, we report a novel, general method
for synthesis of (2)-3-benzylidene-phthalides.
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2a-c was obtained from 1a-c in 71-86% yield. Dehydration of 2a-c with p-TsOH
provided 3-benzylidenephthalides 3a-c in 80- 95% yield. The double bond of 3a-c were
shown to be (2)-configuration. This was indicated by dy of the vinyl protons of 3a-c
(d 6.40, 6.37 and 6.35 ppm, respectively). M. Watanabe et al.’ reported that the
chemical shifts of the vinyl protons of unstable (E)-isomers of 3-benzylidenephtha-

* E-mail: bdi@lzu.edu.cn



956 Zhi Wei WANG et al.

lides are shifted downfield from the corresponding stable @)-isomers. The vinyl
protons of (E)-isomers and )-isomers of 3benzylidenephthalides appear at about
6.80 ppm and 6.35 ppm respectively. In addition, demethylation of compound 3c with
BBr; led to form thunberginol F (3d), which was isolated from Hydrangea Dulcis
Folium and has (2)-configuation™. This result confirmed that 3a-c were in the (2)-
configuation’.
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6. 2a (78%): white solid, mp 144-146°C. IR (KBr, cm‘l): 3435, 1745, 1613, 1396, 1061. 'HNMR
(acetone-d6, d ppm): 2.88 (br, s, 1H, OH, D,O exchangeable), 5.20 (d,1H, J=4.8 Hz, H-8), 5.75
(d, 1H, J=4.8 Hz, H-3), 7.0-8.0 (m, 9H, HAr). MS (FAB) m/'z 241 (M+1, 95), 223 (M-17, 100).
(Found: C, 74.74%; H, 5.25%. CisH1,03 requires C, 74.99%; H, 5.03%). 2b (86%): white
solid, mp 140-142°C. IR (KBr, cm'l): 3426, 1764, 1610, 1514, 1491, 1248. 1HNMR(CDCI3, d
ppm): 2.40 (br, s, 1H, OH, D,O exchangeable), 3.80, 3.94 (s, 6H, Z OCHj3), 5.13 (d, 1H, J=4.8
Hz, H-8), 5.55 (d, 1H, J=4.8 Hz, H-3), 6.50 (d, 1H, J=8.0 Hz, H-6), 6.86 (d, 3H, J=8.0 Hz, H-3",
H-5" and H-4), 7.25 (d, 2H, J=8.0 Hz, H-2" and H-6"), 7.45 (t, 1H, J=8.0 Hz, H-5). MS (FAB)
m/z 301 (M+1, 57), 283 (100), 255 (65). (Found: C, 68.12%; H, 5.50%. C;7H160s requires C,
67.99%; H,5.37%). 2c (71%): white solid, mp 172-176°C. IR (KBr, cm'l): 3387, 1759, 1598,
1515, 1488, 1465, 1420, 1273, 1138, 1072, 1051, 1024, 1001. 'HNMR (CDCl3, d ppm): 2.95 (br,
s, 1H, OH, D,0 exchangeable), 3.82, 3.87 (s, 9H, 3 OCH3), 5.16 (d, 1H, J = 4.8 Hz, H-8), 557
(d, 1H, J=4.8 Hz, H-3), 6.43 (d, 1H, J=8.0 Hz, H-5"), 6.50-6.70 (m, 4H, H-2", H-4" |, H-6 and
H-6"), 743 (t, 1H, J=8.0 Hz, H5). MS (FAB) my/z 331 (M+1, 87), 313 (100), 285 (50).
(Found: C, 65.57%; H, 5.44%. CigH1506 requires C, 65.45%; H, 5.49%.). 3a (80%): white
solid. mp 88-89°C. (Iitz: 95-97°C). IR(KBr, cm?): 1779, 1655, 1603, 971. *HNMR (CDCl;, d
ppm): 6.40 (s, 1H, H-8), 7.3-8.0 (m, 9H, HAr). MS(FAB)m/z 223 (60), 222 (M™, 55). (Found:
C, 80.82%; H, 4.66%. C;sH100, requires C, 81.07%; H, 4.54%). 3b (85%): white solid. mp
187-188°C. IR(KBr, cm‘l): 1770, 1654, 1600, 1491, 1258. *HNMR (CDCl3, d ppm): 3.87 (s, 3H,
OCHp3), 4.05 (s, 3H, OCHg), 6.37 (s, 1H, H-8), 6.93 (d, 1H, J=7.5 Hz, H-6), 6.95 (d, 2H, J=8.9
Hz, H-3° and H-5"), 7.30 (d, 1H, J=7.5 Hz, H4), 7.66 (t, 1H, J=7.5 Hz, H5), 7.83 (d, 2H,
J=89 Hz, H-2" and H-6"). MS(FAB)m/z : 283 (M+1, 85), 282 (M", 90). (Found: C, 72.51%;
H, 5.20; Ci7H1404 requires C, 72.33%; H, 5.00%). 3c (95%): ydlowish solid. mp 186-188°C
(lit": amorphous powder). IR(KBr, cm): 2920, 1771, 1600, 1515, 1259. *HNMR (CDCls, d
ppm): 3.93, 3.98, 4.03 (3s, 9H, 3 OCH3), 6.35 (s, 1H, H-8), 6.90 (d, 1H, J=8 Hz, H-5"), 6.92 (br,
s, 1H, J=8 Hz, H-6), 7.29 (br, s, 1H, J=8 Hz, H-4), 7.40 (br, d, 1H, J=8 Hz, H-6"), 7.46 (br, s,
1H, H-2'), 7.64 (t, 1H, J=8 Hz, H-5). MS(FAB)m/z 312 (M*, 100), 297 (35), HRMS: Cadld. for
CisH160s: 312.0998, Found: 312.0986. 3d (86%) yelowish solid. mp 240-243°C (lit": 242-
243°C). IR (KBr, cm'l): 3274, 1737 (C=0), 1604. 'HNMR (DMSO-d6, d ppm): 6.62 (s, 1H, H-
8),6.80 (d, 1H, J = 8 Hz, H-5"), 6.91 (br, d, 1H, J=8 Hz, H-6), 7.05 (br, d, 1H, J=8 Hz, H-6"),
7.39 (br, s, 1H, H-2"), 7.41 (br, d, 1H, J=8 Hz, H-4), 7.58 (t, 1H, J=8 Hz, H-5). MS(FAB) m/z:
270 (M*, 100). (Found: C, 66.46%; H, 4.01%. CisH100s requires C, 66.67%; H, 3.73%).
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