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Abstract: Rutaecarpine (6) and vasicolinone (9) alkaloids were alternatively 
prepared by Fischer indolization of 3-(phenylhydrazonomethyl)pyrrolo- 
quinazolinone (4) under thermal and acidic conditions, respectively. 

Recently we reported' a facile total synthesis of rutaecarpine3 (6) 

alkaloid of Evodia Rutaecarpa, by the Fischer indolization of 6-phenyl- 

hydrazono-6,7,8,9-tetrahydro-llX-pyrido[2,l-b]quinazolin-ll-one prepared from 

6,7,8,9-tetrahydro-llH-pyrido[2,l-b]quinazolin-ll-one alkaloid'. Earlier 

rutaecarpine syntheses ' built up the connection between C and E or B and D 

rings of the pentacyclic skeleton. 

Vasicolinone (9) was isolated6 from Adhatoda vasica, and Kaneko et al. 

prepared% it by the acid catalyzed cyclization of 2-chloro-3-[(3-indol)- 

ethyllquinazolin-4-one and the subsequentdimethylation of 3-(2-aminophenyl)- 

-1,2,3,9-tetrahydropyrrolo[2,l-b]quinazolin-9-one (8). In the cyclization 

step besides (8) or its N-formylated derivative (7) rutaecarpine (6) was also 

obtained in 9-44 % yields". 

Both types of alkaloids are of special interest in connection with their 

pharmacological activities*"~7~s, and rutaecarpine is one of the constituent 

parts of the traditional ancient Chinese herbal medicines: Whu-Chu-Yug, and 

Shih-Hu". 

Now we give account of a facile alternative total synthesis of 

rutaecarpine (6) and vasicolinone (9) by the Fischer indolization of 3-(phe- 

nylhydrazonomethyl)pyrroloquinazolinone (4) starting from anthranilic acid 

and 2-pyrrolidone. 

Reaction of anthranilic acid and 2-pyrrolidone, according to Kametani's 

method", in the presence of thionyl chloride" afforded deoxyvasicinone 

alkaloid (1) in 93 % yield". The treatment of the active methylene group'* of 

deoxyvasicinone (1) by Vilsmeier-Haack reagent, phosphoryl chloride-dimethyl- 
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formamide, afforded 3-(dimethylamino)methylene derivative (2) (m.p.:179-180'C) 

in 94 % yield14. 

The heating of an ethanolic suspension of dimethylaminomethylene 

derivative (2) with excess of phenylhydrazine for 3h gave phenylhydrazono 

compound (4) (m.p.: 162-164OC) in 87 % yield. Besides the W and 'H NMR 

spectra, the signal of C(3) at 46.7 ppm and that of side-chain =CH- moiety at 

136.9 ppm indicated the presence of hydrazono tautomer (I), instead of the 

hydrazine form (3)ls. 

when a solution of the hydrazone (4) in Dowtherm A was heated above 

160°C, preferably between 180 and 190°C for 30 min, the formed rutaecarpine (6) 

gradually precipitated, and after recrystallization from DMF rutaecarpine 

(6; m.p.: 258-260°C) was obtained in 49 % yield in pure form. 

In the first step the Fischer indolization of hydrazone (4) gave a 
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Scheme: i, POCI,,DMF, rt, lh, 60°C, 3h; ii, PhNH,, EtOH, A, 3h; iii, Dowtherm A, 160 -190 OC, 0.5 h; iv, EtOH saturated 

with HClgas, DMF, OOC;", 4*HCl, HOCH2CH20H, 160 -180 OC, 20 min.; vi, 10% aq. HCI, BuOH, 100 OC, 4h; vii, 

HCIMeOH,rt;viii,37% aq.HCHO,NaBH$N, MeCN,rt,2.5h. 
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spiro[3H]indoleninpyrroloquinazolinone (5)'"besides ammonia, then in the next 

step 5 was rearranged into the more stable pentacyclic compound (6)16. 

This rearrangement is very similar to that of the 3,3-disubstituted 

indolenines into 2,3-condensed indolo derivatives17. The mechanism of this 

type of ring-expansion reaction was studied by Rodriquez et al.'*, and they 

pointed out that it is a proton catalyzed one. When the Fischer indolization 

of hydrazone (I), was carried out under acidic conditions 3-(2-amino- 

phenyl)tetrahydropyrroloquinazolinones (7 or 8) were the main products, and 

the formation of rutaecarpine (6) could be detected only by TLC. So 3-(2- 

-formamidophenyl)pyrroloquinazolinone (7) (m-p.: 218-22O*C) was obtained in 

42 % yield from hydrazone hydrochloride'g (4.HCl) by heating in ethylene 

glycol at 160°C + 180°C for 20 min. 

l- 

(*) 

If hydrazone (4) was heated in 1:5 mixture of 10 % aqueous HCl and 

-butanol at 100°C for 4h 3-(2-aminophenyl)tetrahydropyrroloquinazolinone 

(m.p.:81-83*C) was isolated in 42 % yield. 

Under acidic conditions the spiroindoleninpyrroloquinazolinone 

after the protonation on indolenine nitrogen, suffered a retrograde a 

reaction to give the ring-opened pyrroloquinazolinone (7). 

The acid catalyzed rearrangement of hydrazone (4) is sensitive to 

(5) I 

idol 

the 

nature of the acid catalyst. When cont. sulfuric acid or PPA was used only 

tar formation occured. 

From 7, after hydrolysis of formamido group, or from (8) vasicolinone 

(9) was obtained quantitatively by dimethylation of the amino group with 37% 

aqueous HCHO in the presence of NaBH,CN in acetonitrile at ambient 

temperature, according to Kaneko et al." 
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