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Abstract : Tandem annelation of the acetal 5 in acidic medium gave the intermediate tetracyclic 
amide 4, which was in turn reduced to 3b,4,6,7-tetrahydro-5-methyl-5H,SH-pyrazino- 
[2,1 -c]pyrrolo[l,2-a][l,4]benzodiazepinel. 

Development of novel antidepressant agents with a lower incidence of extrapyramidal and 

cardiovascular effects is a matter of lively current interest in medicinal chemistry’. Following our 

searches on new heterocyclic systems having a fused pyrrole moiety as potential CNS agents*, we 

became interested in synthesizing new condensed heterocycles, which may show such an intriguing 

pharmacological profile. This paper describes the synthesis of 3b,4,6,7-tetrahydro-5-methyl- 

-5H,SH-pyrazino[2,1 -c]pyrrolo[l,2-a][l,4]benzodiazepinel, which represents a new tetracy- 

clic ring system closely related to the isomeric compound aptazapine (CGS 7525A) 2 , a “non-clas- 

sic” antidepressant drug that is currently under clinical trials in the United States3. 

N’/ a% 3 
NwN-cH3 

c ,C”3 
N 

6 

:I 
N- 

/ 

1 2 

6471 



6472 

Scheme 

a,b 

c 

d 
NH/ at 3 

1 N\__/N-cH3 

Reagents: a) CICH$OCI, NEt3, THF, 0”; b) CHaNHCH2CH(OCH& K2CO3. DMF, 70”; C) 37% 

HCI, THF, R.T. to reflux ; d) IAH, H2SO4, THF, O”. 
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A wide variety of heterocyclic systems has been prepared by rr-cyciization of several kinds 

of N-acyliminium ions4. Such a procedure presents the distinctive advantage to offer a quite direct 

access to even complex polycyclic compounds. Consequently, x-cyclization of the suitable 

N-acyliminium ion 3 seemed to us an attractive route to our target compound 1 (Eq. 1). 

1 

In particular we wish to report on the one-pot, acid catalyzed preparation of the tetracyclic 

derivative 4 starting from the amidoacetal 5 (Scheme), by an experimentally simple, high yie] 

ding process involving sequentially: i) hydrolysis of 5 to the intermediate hydroxyamide 6; ii) 

dehydration of 6 to give the N-acyliminium ion 3; iii) x-cyclization to 4. This sequence, there- 

fore, allows the direct transformation of the open-chain compound 5 into the tetracyclic derivative 

4 by a tandem annelation procedure. 

The required acetal 55 was obtained in two steps from the known 1-(2-aminomethylphenyl) 

-1 H-pyrroles by treatment with chloroacetyl chloride, followed by reaction with methylamino- 

acetaldehyde dimethyl acetal (64% overall yield)‘. Subsequent cyclization to the tetracyclic com- 

pound 48 was readily performed by stirring 5 in THF with 37% HCI (2N real acid concentration) 

(80% yield). Final reduction of 4 with lithium aluminum hydride/sulfuric acid (2:l) afforded in 

89% yield the desired 3b,4,6,7-tetrahydro-5-methyl-5H,SH-pyrazino[2,1 -c]pyrrolo[l,2-a] 

[1,4]benzodiazepine lg. 

Pharmacological properties of the tetracyclic compounds here described are under current 

investigation and will be reported elsewhere. 
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