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Abstract: Pyrrolophenanthridone alkaloids were easily synthesized by palladium acetate catalyzed arylation oj 
N-acylindolines (5a-c) followed by &hydrogenation. 

Hippadine (la), pratorimine (lb), pratorinine (lc) and pratosinine (Id) comprise a series of 

pyrrolophenenthridone alkaloids1 isolated from the bulbs of several Crinum species (A-1 . These 

alkaloids are quite widely distributed in this species and possess significant biological activity. Hippadine (la) 

reversibly inhibits fertility in male rats with a remarkable decrease both in testicular weight and in DNA content.2 

The structures of these alkaloids have been established by spectroscopic means and the previous controversy 

about the smcture of pratorimine (lb) and pratorinine (lc) settled by X-ray crystallographic anaIysis.3 Although 

lengthy syntheses of hippadine (la) 4.5 and pratorimine (lb)6 have been reported, there is still no general method 

for the synthesis of these structurally related alkaloids. We now report a new direct synthesis of these 

pyrrolophenanthridone alkaloids based on palladium catalyzed arylation of N-acylindolines (5) as shown in 

Scheme 1. 
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Initially, it was found that palladium (II) acetate catalyzed intramolecular arylation of N-piperonyl indole (2) 

occurred exclusively7 at the indole C2 position to give a mixture of the two regioisomers (3) and (4). 
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Successful cyclization on to the benzene ring was achieved by carrying out the reaction on the related indoline. In 

a typical experiment, the N-acylindoline (5a) (0.1 mmol), derived from piperonyl chloride and indoline, was 

heated with palladium (II) acetate (0.1 mmol) in glacial acetic acid at 115 120’ for 5 h to give a mixture of the 

dihydrophenanthridone (6a; 15%) and the structural isomer (7; 10%). Quantitative dehydrogenation (of the 

mixture) with dicyanodichloroquinone in dioxan gave hippadine (la) and its structural isomer. 

Similarly, the N-acylindolines (5d, e, f) underwent cyclization respectively to the dihydrocompounds (6d; 

50%), &, 25%), 6f; 25%)8. In each case, only a single isomer was observed. Dehydrogenation of compounds 

(6d, e, f) gave pratosinine (Id) and the benzyl ethers (le, f) respectively. Although the yields obtained in the 

cyclization step are not high, the route is very direct, short and effective. 
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Scheme 1 
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