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Recently, a new pyranocoumarln, avlcennol (1) was 1 sol ated from Zanthoxylum avlcennae, 

the relative posltlons of the substltuents on the fully substituted benzenold ring being 

establlshed by NOE and the novel appllcatlon of a lanthanlde shift reagent 
1 

We are now able 

to conflrm structure (I) for avlcennol by a synthetic sequence ln which each substltuent 1s 

Introduced in a reglospeclflc manner 

The synthetic plan almed to xntroduce the 3-hydroxy-3-methylbutenyl group by dye- 

sensltlsed photo-oxygenation of the corresponding 8-(3-methylbut-2-enyl)coumdrln (2), Its 

possible blogenetlc precursor 
2 

From a knowledge of the mechanism, 
3 

a study of models 

revealed that formatlon of the trans isomer should be expected and not the ~1s as previously 

supposed 
2 

We envisaged InsertIon of the 2,2-dlmethylchromrnr rmg helng nmompl~ shed by 

pyrolytrc rearrangement of a l,l-dunethylpropargyl ether, 
4 

consequently, the key lntermedlate 

was the brs ether (3) which was obtaIned in the following way 

Prenylatlon of the readily available 5,7-dlacetoxycoumarln 1s known to proceed slightly 

more rapIdly at C-5 than at C-7 leadlng, after saponlflcatlon to a mixture XI which the phenol 

(7) predom1nntes 
5 

I’slng excess prenyl bromlde/K2C03 in refluxlng 1,2-dmethoxyethdne It has 

now been possible to modify condltlons to grve 7 (607) free from Its isomer After methylatlon, 

we utlllsed the reglospeclflc rearrangement of 6, first encountered during the synthesis of 

toddaculln, 
5 

to Insert the prenyl moiety at C-8 Pyrolysrs of b at 180” ln butyrlc anhydrIde/ 

dlethylanlluw gave the butyrate (5, 85%) db sole product This 1s a remarkable rearrangement 

in which the para product 1s formed exclus~oely from Clalsen rearrangement of an ether which, 

PossessIng a vacant ortho posItIon, might well have heen expected to give only the ortho 

product The derived (LX Ya2C03, 25’) phenol (4) wds ionvtrted (2-chloro-2-methylbut-3-yne/ 

K2C03/KI ln refluxlng 2% aq acetone) to the l,l-dunethylpropargyl ether (3, 76%) which 

rearranged to the only vacant posltlon on hratlng at 180~ glvlng the pyranocoumarln (2, 887) 

m p 113-114°, ln an overall yield of 30% from 5,7-dlacetoxyrournarlll 

Structure (2) has been tentatively assigned on spectroscopic grounds to dlpetalrne, a new 

coumnr~n Isolated in an x~~pure form from the root bark of Z dlpetalum 
6 

Dirt< L comparison of 

synthetic and natural samples has now enabled this assignment to he ronfIrmed The presence 

of 2 ln the extract prevents the crystalllsatlon of another new coumarln, dlpetalolactone, 

which has been formulated as 8 
6 

lhe synthcsls of tbls unique dlpyranoeoumarln was achlwed 

(62%) by pyrolysis at 180’ of the bls(l,l-duwthylpropargyl) ether (9) derived from 5,7- 

dlhydroxycoumarln Agaln, the synthetic materIs. and that of natural provenance were found 

to be ldentlcal 
953 
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Synthetic route to dlpetaltne (2) and avlcennol (1) 

Synthetic route to drpet alolactone ( 8) 

Haematoporphyrln-sensltlsed photo-oxygenation' of 2 UI pyrldme produced a hydroperoxlde 

which, after reduction mth trlphenylphosphme m ether, afforded the trans allyllc alcohol 

(1, 50%) only, which was found to be completely ldentlcal to natural avlcennol 
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