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SYNTHESIS OF 8-APOPLICATITOXIN TRIMETHYL ETHER 1 

* 
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Irradiation of 3-(3,4,5-trimethoxypheny1)methylene- 

4-(3,4-dimethoxyphenyl)methylenedihydro-2(3H)-furanone 

(VIII) afforded 8-apoplicatitoxin trimethyl ether (V) 

and the isomer (IX). The isomer ratio (V/IX) was 

found solvent-dependent. 

8-Apoplicatitoxin (112 isolated from Thuja plicata Donn is the - 
3 first natural papolignan, and is a possible precursor of the 

naphthalide lignans found in the same plant, v&., plicatin 

(11) , plicatinaphthol (111) , and plicatinaphthalene (IV) . 6 
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We now report the synthesis of trimethyl ether (V) of I uti- 
7 lizing the photocyclization of a 3,4-bisarylmethylenedihydro- 

2 (3H) -furanone. 

The half ester (VI) prepared starting from dimethyl 3,4,5-tri- 

methoxybenzylidene succinate was reduced with lithium aluminum 

hydride at -15O to give a hydroxy acid (VII) [ I R ( c H C ~ ~ ) ~ ~ - ~  

1682 (C=0) ; NMR(CDC13) 6 4.27 (28, broad S, -CEi20H) t 6.6-7.4 (68, m, 
I 

-cH=$- & Ar-H) , 7.70 (lH, s, -CH=C-11 , treatment of which with 
p-toluenesulfonic acid in the dark gave a furanone (VIII) Imp 

128-135O; IR(KB~)~~-' 1759 (C=O), 1627 (C=C) ; NMR(CDC13)6 4.99 (2H, 
I 

d, J=2Hz, -CH20CO-), 6.54(1H, d, J=2Hz, -CH=C-), 7.54(1H, s, 
I 

EtOH nm(1og E )  261(4.04), 271(4.04), 357(3.83)1. -CH=C-1; W Am, 

A solution of VIII (73 mg) in N,N-dimethylformamide (100 ml) 

was irradiated with a 100 W high-pressure mercury lamp with an 

ordinary borosilicate glass filter in the presence of l,4-diaza- 

bicyclo12.2.2]octane (20 mg). Chromatography of the crude 

product gave V (mp 221-221.5O, 34% yield), identical in IR 

spectrum and mixture melting point with an authentic sample, 8 

+ 
and the isomer (IX) (15% yield) Imp 195.5-196'; MS m/e 412(M ) ;  

~R(~Br)crn-' 1748 (C=O), 1690 (C=C) ; NMR(CDC13)6 ca. 3.8 (2H, m, C4- 

H), 4.81(2H, broad s, -CH20CO-), 5.22(1H, m, C1-H), 6.43(28, s, 

C2,- & C6,-H), 6.90(1H, d, J=8Hz, C6-H), 6.99(1H, d, J=8Hz, C5- 

H)1. 

The isomer ratio (V/IX) was found solvent-dependent. For 

example, the photocyclization in benzene gave V in 5% yield and 

IX in 16% yield. 

Detailed investigations as to the solvent effect in the present 
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system are currently in progress. 9 
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