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Abstruct: Coumarin (l), the putative natural product isolated from Coichicurn decaisnei, has been shown, by 
spectroscopic analysis and total synthesis. to be isoeugenetin methyl ether (2a), a synthetic derivative of the 

isoeugenetin (2b), isolated from Eugeniu curvop~~~dlafa. 0 1998 Elsevier Science Ltd. All rights reserved. 

The discovery of the carbamoyl variation of the Baker-Venkataraman rearrangement as a 
general route to 4-hydroxycoumarinsl invited its application to the total synthesis of coumarin 
natural products]>2 not only because of their wide occurrence and diverse biological activities, 
but significantly as a result of the specific advantages of the retrosynthetic analysis whose basis 
is the Directed ortho Metalation (DoM) - Negishi cross coupling protocol (Scheme 1). This 
tactic allows regiospecific construction of the substituted coumarin heterocycle and the 
instalation of the C-3 substituent in a manner which is not dependent upon C vs 0 
alkylation.l>3 As a target, 4,6-dimethoxy-3,7-dimethylcoumarin (I), the unnamed natural 
product isolated from the tubers of Colchicunz decaisnei whose structure was elucidated by 
extensive NMR analysis,4 was chosen. Herein we report the synthesis of 1, demonstrate that 
the proposed structure4 is incompatible with that of the synthetic material, and show, by total 
synthesis, that the natural product is identical to isoeugenetin methyl ether (2a), a known 
derivative of isoeugenitin (2b), isolated from Eugenia ca~yophyllata.~ 

Scheme 1 

0 OMe OR 0 
DoM - Negishi Carbamoyl 1 2a: R = Me 
cross coupling Baker-Venkataraman 2b:R=H 
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The synthesis of 1 (Scheme 2) was initiated by regiospecific electrophilic bromination of 
the aryl carbamate 3 with NBS followed by Pd-catalyzed Negishi cross-coupling6 with 
MeZnCl to furnish the tolyl carbamate 5.7 Lithiation-zinc transmetalation of 5 followed by 
cross coupling with propionyl chloride resulted in the formation of a mixture of 6 and 7 in a 
7:93 ratio. Although inseparable by column chromatography, the mixture was subjected to 
crystallization (hexanes/-20°C) to cleanly produce 7 in 76% yield.8 The regioselectivity was 
expected on the basis of meta-methyl group effect in DoM reactions.9 The carbamoyl Baker- 
Venkataraman rearrangement of 7 using NaH in refluxing toluene followed by TFA 
cyclization in one-pot reaction1 proceeded smoothly to give coumarin 8 in excellent yield. 
Methylation under reported conditions,3b except in non-toxic DMPU rather than HMPA, 
concluded the synthesis of 1 in five steps and 28% overall yield, illustrating the efficiency of 
the new general 4-hydroxycoumarin construction method. 1 
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Examination of the spectral data,10 especially the IR and NMR spectra, of synthetic 1 
showed vast discrepencies with those reported4 for the natural product isolated from C. 
decaisnei which was assigned the same structure. Analysis of the reported4 NOE data and a 
characteristic difference in IH NMR of chemical shifts of vinylic proton in 2- and 3-methyl 
substituted chromen-4-ones11 led to the proposal of an alternate chromen-4-one structure 2a. 
Interestingly, compound 2a had been previously synthesized to confirm the structure of 
isoeugenitin (2b), isolated from Eugenia caryophyllata. 5a The lack of reported spectroscopic 
data for 2a forced the repetition of its synthesis according to Schmid and Bolletersb by 
Claisen condensation of the acetophenone 9 12 to give 10 followed by acid-catalyzed 
cyclization (Scheme 3). The spectroscopic data (IR, 13C, IH NMR, MS)13 of synthetic 2a was 
in full agreement with that reported4 for the natural product isolated from C. decaisnei whose 
structure is duly revised from 1 to 2a. 
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In summary, the new synthetic protocol consisting of sequential Directed ortho Metalation, 
Negishi cross coupling, and carbamoyl Baker-Venkataraman reactions1 has been applied to an 
efficient construction of 4,6-dimethoxy-3?7-dimethylcoumarin (l), a structure assigned4 to a 
compound isolated from Colchicum decaisnei. The achievement of this unequivocal synthesis 
coupled with spectral data comparison led to the reassignment of structure 1 to 2a, 
isoeugenetin methyl ether, a known derivative of isoeugenetin (2b)s isolated from Eugenia 
caryophyllmz~a This was confirmed by synthesis of 2a. Thus, compound 1 is, to the best of 
our knowledge, not a natural product.14 
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