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Abstract- A series of potential anthelmintic 2-acyl-4-0x0-l,2, 

3,4,6,7,12,1Zboc:ahydropyrazino[l ',2': 1 ,2]pyrido[3,4-b]indolcs 

has been synthesized in high yicld by Pictet-Spenglcr reaction 

between tryptamine and the approprintc N-acyl-N-(2,Z-diethoxy- 

cthy1)glycine cthyl ester. 

Diseases caused hy helmintic infections are of great importance in human and vete- 

rinary medicine.' P r a r i q u a n t e ~ ~ - ~  is a p y r a z i n o [ 2 , 1 - a ] i s o q u i n o l i n e  derivative 6 

which cxhibits an excellent activity and tolerance in experimental animals in- 

fected with S c h i n t o n a m a e  and a variety of tapeworms, as well as a remarkable a c -  

tivity against all species of S c h i n t o n o m a e  pathogenic to man and a wide range o f  

cestades. IT has been claimed that praziquantel seems to meet mast of the requirr- 

ments o f  an ideal antiparasitic agtn: for u s e  in human and veterinary medicine. 
7 

In this paper we report a short and efficient synthesis (three steps from amino- 

ncetaldchyde diethyl scetal, in 46.63% overall yicld) of a series of 2-acyl-4- 

0x0-1  ,2,3,4,6,7,12,12b-octahydropyra:ino[1 : 2 ]  p y i d [ 3 4 b ]  i d l e  1 ,  which 
% 

can be considered as prariquantel analogues b y  substitution of benzene ring b y  in- 

dole. 

In spite of the fact that the indolc nucleus is present in a great number of al- 

kaloids having the tetrahydro-6-carboline moiety, to our knowledge there are no 
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natural products containing the actahydropyrazino[l',2':l,2]pyrido[3,4-b]indole 

system. Only three compounds possessing this tetracyclic ring system have been 

synthesized, by alternative routes that imply the construction of ring D in the 

last step £ram 1-carboxy- (or e t h o x y c a r b o n y l ) - 1 , 2 , 3 , 4 - t e t r a h y d r ~ ~ e - ~ a r b o ~ i n e s , ~ ~ ~ ~  

Hawewer, by the reported procedures it is not possible to introduce the 4 - 0 x 0  subs- 

tituent present in praziquantel. 

The key step of our synthesis consists in the Pictet-Spengler reactionl1'l2 between 

trvptamine and an N-acyl-N-(2,2-dicthoryethy1)glycine ethyl ester, with simul- 

taneous closure of ring n by lactamization. 

Thus, treatment of ethyl 2-bromoacetate with aminoacetaldehyde diethyl acetal (2) 
"" 

in N,N-dimethylformamide at roam temperature gave N-(Z,2-diethoxyethY1)glycine 

ethyl ester (3) in 85% yield.13 The intermediates 4a-c and 4e were prepared by 
lu """" lu ""lu 

Schotten-Baumann acylation a t  the glycine derivative 3 with the appropriate acyl 
"" 

chloride. In turn, isonicotinoyl derivative 4d was more conveniently obtained by 
lu% 

treatment o f  the secondary m i n e  3 with isonicatinic anhydride in chloraform-tri- 
n. 

cthylamine. All acylatians were carried out overnight at room temperature in near- 

ly quantitative yield. Carboxamides 4a-e exhibited a characteristic i r  absorption 
lulu lu 

at 1645-1660 6' and 1735-1745 cm-' due to the amida and ester carhonyl groups 

respectively. Finally, Pictet-Spengler condensation of acetals 4 a - e  with tryptami- 
%lu % 

ne was effectcd using 50% aqueous acetic acid as the solvent, at r c f l u x  i o r  2-3 h. 

The crystalline pyrazinopyridaindoles 1s-e  were obtained in 59-81% yield. The ele- 
"""" % 

mental analysis and the spectroscopic data were in accordance with the assigned 

structures. Thus, the ir spectra showed the strain of indole U - I l  bond between 3150 

EtO OEt 

ii 
C02Et i i 

,OEt -- NH2CH2CH\ - 
OEt 

H I 

(i) BrCH2COZEt (0.2 eq) , N,N-dimethylfomamide, r. t., overnight; (iii acyl chloride (leq) : CH3COC1, 
C6HsCOC1, C6HlICK1, C6H5CH2CK1, IN KZC03 (excess), water-methylene chloride, r. t., overnight or 

(4-Csl14NCO)20 (2 cq), triethylamine-chlorofom, r. t., overnight; (iii) tryptamine (1.3 eq), 50% ,&a- 

ter acetic acid, ref lux,  2-3 h. 
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and 3 3 0 0  cm-I (Table 1) and the presence of two amido carbanyl groups between 

1610 and 1660 cm-l. 

Comp. mpa yield ir(KBr) , v max(cm-') P Analys~i, Calcd. (Found) 
("C) ($1 

NH indale CO-NM C H N 

"~om~ounds la-e werc crystallized fmm absolutc methanol and compound 5 from absolute ethanol 
în. 2. % 

h~lementary analysis of compound l c  was calculated far CZ2H21N30Z.H20 . 
V L  

On the other hand, hydrolysis of the acetyl derivative la with ZN h y d r o c h l o r i c  
11% 

acid afforded the tctracyclic amine 5 i n  85% yield. This secondary amine could 
IV 

allow the further introduction of radicals of grcater pharmacological use an the 

nitrogen atom of thc piperaiine ring. As example, aiylation o f  5 with phenacyl 
% 

chloride gave l e  in 76% yield. 
IV% 

(i) ZN HC1, reflux, 3h; (ii) C H CH COCl (1 . I  eq), 1U K2COJ (excess), water-chloroform, r.t ., 
6 5 2' 

overnight. 
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