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Abstract: The anti-microbial natural product Plicatin B has been synthesized in 53% 

overall yield using a Heck reaction as the key step. The optimum conditions for this 

reaction have been determined. Halophenols proved much less reactive than their 

corresponding acetates. 

Plants produce a variety of phenolic natural products which have unsaturated skfe- 

chains. We became interested in using palladium catalyzed reactions for their synthesis,1 

however the electron donating nature of the hydroxyl substituent makes this strategy 

difficult, presumably because alkene insertion is slowed by the electron rich ring. In addition 

a number of side reactions can occur.2 

To study the optimum conditions for this strategy, we selected the natural product 

Plicatin B (l), the anti-microbial principle of psoralea juncea and other species.3 

(1) 
CO$de 

Accordingly, para-bromophenol was C-prenylated using the method of Fatope.45 It 

was hoped that Heck reaction of the phenol (2) with methyl acrylate would give Plicatin B 

directly (scheme 1). Under a variety of normal Heck conditions (e.g. 5 mole% (PhsP)2PdCia, 

1.2eq EtaN, toluene, 1ooOC) no reaction was observed.6 Heck and Ziegler have showed 

that bromophenols are moderately reactive at best.2 Surprisingly, the additional alkyl group 

of (2) seems to be sufficiently electron donating to block the arylation pathway totally. 
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We therefore converted the phenol (2) to its acetate (3) to reduce its electron rich nature, 

The reaction with methyl acrylate under Heck conditions now proceeded to give Plicatin 6 

acetate (4) (scheme 1) in 60% yield under optimum conditions (5 mole% Pd(OAc)2, 10 

mole% tri-o -tolylphosphine, triethylamine, toluene, lOoOC, 24 hours). The use of 

triphenylphosphine or a larger amount of tri-o -tolylphosphine led to reduced yields. In all 

cases, only the E-isomer of the product could be detected. 

Br (3) 

Scheme 1 

(i) NaH, toluene, prenyl bromide, (57%); (ii) methyl acrylate, (PhaP)2PdCl2. Et& CH&N or toluene, 

loO”C, 14 bra; (iii) AcCI, E&N. DMAP, CH&, (78%); (ii) methyl actylate,Pd(OAc)2, (o-tol)sP, EIJN. 

As the reactivity of the bromoacetate remained borderline at best we turned to the more 

reactive iodo compounds (scheme 2). The prenylated iodophenol (5) was prepared as 

before.4 Reaction with methyl acrylate in the presence of 5 mole% palladium and 10 mole% 

tri-o -tolylphosphine and an excess of triethylamine gave a low yield of Plicatin B (33%). In 

addition a mixture of starting material and other products was isolated. These appeared to 

be dimethylchromans, indicated by a downfield shift of the methyl groups from 1.7 to 1.3 

ppm.7 
The corresponding acetate (6) reacted with methyl acrylate more smoothly. Using 

palladium acetate (5 mole%) as the catalyst, but without added ligands. a 62% yield of (4) 

was obtained. Although it has been reported that addition of ligands inhibits the Heck 

reaction of iodides,s we were pleased to find that a 96% yield of Plicatin B acetate (4) was 

obtained in the presence of tri-o -tolylphosphine (10 mole%).*ls This yield enhancement 

appears to be due to the general low reactivity of the alkyl phenol derivatives. Experiments 

to clarify the role of additional aryl substituents are in progress. 
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I (iii) X = I,CH=CHCO&ts 

Scheme 2 

(i) NaH, toluene, prenyl bromide, (88%); (ii) methyl acrylate, (Ph3P)3PdCl3. Et3N, CH3CN or tduene, 

lOOW,lS hre; (iii) AcCI. EtsN, DMAP. Cl-&g, (91%); (ii) methyl acrylate, Pd(OA&, (o-tol)3P, Et3N, 

toluene; (v) K3CO3, MeOH, (89%) 

The synthesis was completed by methanolysis of the acetate (4) to give Plicatin B (1) in 

53% overall yield. The 1H and 13c NMR spectra of the synthetic and natural compounds 

were in close agreement.3 Various melting points are reported for Plicatin 8s. We observed 

a melting point of 70-72oC, in close agreement with that reported by Rasool et a@. 

Palladium mediated reactions are eminently suitable for the synthesis of this class of 

compounds provided the substituent pattern is carefully chosen and the reaction conditions 

are optimized. Further studies in this area are in progress. 
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