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The constitution of the lignan, ot;obain(l)l_3 rests largely on

interpretation of nuclear magnetic resonance spectra and the fact that
the dehydrogenation product, dehydro-otobain (II) differs from the known
2,3~dimethyl-6, 7-methylenedioxy-1-(3',L' -methylenedioxyphenyl) naphtha-
lene(III). We have sought confirmation of this by 2 synthesis of II.
The conversion of phenylpropiclic acid to the anhydride of 1~
phenylnaphthalene-2,3,~dicarboxylic acid by the action of acetic anhy-
dride was first observed by Michael and Bucher.h The early history
of this reaction has been reviewed5 and the generality demonstrated.6

In particular, Haworth and Kelly7

reported that piperonylpropiolic
acid(IV), on heating under reflux with acetic anhydride, yielded 6,7~
methylenedioxy-1-(3',h' -methylenedioxyphenyl )naphthalene-2,3-dicarboxylic
anhydride(V). Subjection of 2-bromo-l,S5-methylenedioxyphenylpropiolic
acid(VIII, R=H) to similar trestment in the hope of obtaining the
snalogue (IX) gave no identifiable crystalline products. We have
observed, however, that piperonylpropiolic acid(IV) under very mild
conditions, namely treatment with dicyclohexylcarbodiimide in dimethoxy-
ethane solution below 0°, undergoes anhydride formation and ring

closure to yield V in excellent yield. Application of this procedure
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to VII1 (R=H) has now permitted isolation of IX, readily converted to
dehydro-otobain (II).

Bromination of piperonal readily gave 6-bromopiperona18(VII) which
on treatment with triethyl phosphonciodoacetate (the Wadswortih-Emmons
acetylenic acid synthesis9) yielded ethyl 2-bromo-i,S-methylenedioxy-
phenylpropiolate (VIII, R=C,Hs) [ C;3Hg0,Br, m.p. 100-201°, X L4.53(C%C),
5.90n (esteri] . The corresponding 2-bromo-L,5-methylenedioxyphenyl~
propiolic acid(VIII,R=H) [ C1oHsOBr, m.p. 181-163°(dec.)t%, X 3.4 brosd
(carboxyl-GH), L.53(CSC), 5.96n (carbopyl SC=0)] obtained by alkaline
hydrolysis, on treatment with N,N-dicyclohexylcarbodiimide in dimethoxy-
ethane yielded two major products,a dibrome and a moncbromo anhydride,
ceparated by crystallizetion and purified by chromatography on silica gel.

The dibromoanhydride, obtained as yellow plates, is 5-bromo-7,8-~
methylenedioxy-1-(2' -bromo-L',5' ~methylenedioxyphenyl) naphthalene-2,3-
dicarboxylic anhydride(IX) [020H30,Br2, m.p. 255-258°, X\ 5.45 and 5.63p
(anhydride carbonyl), C=C absen?] . Alkaline hydrolysis of IX gave the
dicarboxylic acid (X,R=H), which can be reconverted to IX on heatingf
Esterification of the acid with diazomethane gave the dimethyl ester
(X, R=CHj) [CZQHI‘OBBrz, m.p. 185-186°,>\5.80p(ester)] R whﬁse mclear
magnetic resonance spectrum showed singlet peaks of correct intensity at
§3.65 and 3,94 (two CH groups as carbomethoxyls), 5.83 and 5.96 (two
methylenedioxy groups) and 6,73, 6.98, 7.54 and 8.90 (four sromatic
protons). Reduction of the ester (X, R=CH,) with lithium aluminum hy-
dride - aluminum chloride in ether solution proceeded with debromination
and yielded the diol, 2,3-bishydroxymethyl-7,8-methylenedioxy-1-(3'L'-
methylenedioxyphenyl Jnaphthalene (XI) [Conlsos, m.p. 200-203°, X 3.0p
(hydroxyl), carbonyl absent] . Hydrogenolysis of the diol with 10%

ralladium-carbon catalyst in ethyl acetate solution gave 2,3-dimethyl-
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7,8-methylenedioxy-1-(3',)' -methylenedioxyphenyl )naphthalene (m.p. and
mixed m.p. 184-185°) identified as dehydro-otobain(II) by infrared com-
parison with authentic specimenz(n_:.p. 185-187°).

The monobromoanhydride, obtained as pale yellow crystals from the
carbodiimide reaction, is shown to be 6,7-methylenedioxy-l-(2'~bromo-y',
5! -methylenedioxyphenyl) naphthalene-2,3~dicarboxylic anhydride (XII)

[ CaoHolpBr, m.p. 263-266°,\5.45 and 5.63 p (anhydride carbonyl)] by
its conversion (by tbe seme pathway as IX-*X->XI-+II) to III(dehydro-
epigalbacin)z.

Satisfactory analyses have been obtained for all new compounds.
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