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Nuclear Magnetic Resonance and Stereochemistry of 
l,2,3,5,6,7-Hexamethoxy-9,lQud~ethyl-9,lQ-dihydroanthriacene, a Dimer of 

3,4,5 - Trimet hoxypr op enylbenzene 
J. MACMILLAN* and E. R. H. WALKER 

(Department of Organic Chemistry, The University, Bristol BS8 ITS) 

Sz~mmary Acid-catalysed dimerisation of 3,4,5-trimethoxy- 
propenylbenzene yields 1,2,3,5,6,7-hexamethoxy-9,10- 
diethyl-9,lO-dihydroanthracene to which the 9,lO-trans- 
stereochemistry is allocated from the high-field methyl 
triplet signal in the n.m.r. spectrum. 

THE formation of tricyclic dimers of propenylbenzenes with 
acidic reagents is well d0cumented.l Although 9,lO-di- 
hydroanthracene structures were originally suggested2 for 
these dimers, the phenylindane structure (I) was sub- 
sequently established for the major products of dimerisa- 
tion.1 However Paile9 reported the formation of 9,lO- 
diethyl-9,1 O-dihydro-2,3,6,7-tetramethoxyanthracene from 
the dimerisation of isoeugenol methyl ether in 0.07% yield. 
We now report a further example of the acid-catalysed 
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dimerisation of a propenylbenzene to a 9,10-diethyl-9,10- 
dihydroanthracene and the determination of its stereo- 
chemistry. 

Di-isoelemicin, obtained4 in 4% yield by heating iso- 
elemicin (3,4,5-trimethoxypropenylbenzene) in methanolic 
hydrogen chloride, was kindly provided by Dr. J. F. W. 
Mamie. The structure (11) follows from high resolution 
mass spectrometry (M+ 416.2916, C24H3206 requires 
416-2918), from the U.V. absorption [Amax (hexane) 261 nm. 
( E  SlO), Aidtt .  255 and 271 nm. ( E  725 and 642)], and from the 
n.m.r. spectrum. The latter, determined for a CDCl, 
solution at  lOOMHz., was distinct from those1 of the 
phenylindane dimers (I) and uniquely defined the structure 
(11). The methyl groups were equivalent, their resonance 
occurring at  r 9-81 (t, J 7-25 Hz.) As expected from their 
prochiral environment the methylene protons occurred as 
two coincident AB-multiplets with JAB 13.5 Hz., centred 
at r 8.12 and shown by spin-decoupling to be coupled both 
to the methyl protons ( J  7.25 Hz.) and to a 2H triplet 
(7 5.72, J 3.7 Hz.). The latter signal was assigned to the 
equivalent 9-H and 10-H. The two aromatic protons were 
equivalent, occurring at  T 3.45 (s, 2H). Of the six methoxy- 
groups, four coincided at  r 6.16 and two at  T 6-10. 

By analogy with the cis- and trans-isomers of 9,lO- 
diethyl-9,l0-dihydro-9,10-dihydroxyanthraceneJ described 
in the preceding Communication, it is suggested that di- 
isoelemicin is the trans-isomer (11) with the central ring in 
a planar conformation. This conclusion agrees with the 
assignment5 of the cis-stereochemistry and conformation 
(111) to the major product from the reaction of 9,lO- 
disodioanthracene with ethyl iodide, made on the basis of 
the splitting pattern of the aryl protons. 
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