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6,7-Di met hoxy-I -met hylisoquinol ine has been converted into 3-acetyl-3,6-di hyd ro-4,5-dimethoxybenzo[ 1,2- b: 
4,3-b’]dipyrrole (6b) and thence into 3,6-diacetyl-I ,2,3,6-tetrahydro-4,5-dimethoxybenzo[ 1,241: 4,3-b’]dipyrrole (7). 

The 1,2,3,6-tetrahydrobenzo[ 1,2-b: 4,3-b’]dipyrrole nucleus 
is present in the phosphodiesterase inhibitors PDE-I and -111 
(la, b) and in CC-10652 (2), a highly potent antitumour 
antibiotic isolated from Streptomyces zelensis. Considerable 
synthetic efforts have been devoted to this tricyclic system and 
a fascinating variety of approaches described.3 This Com- 

munication details an additional example which we believe 
represents a synthetically useful alternative, starting as it does 
from an isoquinoline, synthetic routes to which have been 
thoroughly examined.4 

Our approach was suggested by the report5 of the conver- 
sion of 5-nitroisoquinoline methiodide into 4-methylamino- 
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methylindole on treatment with titanium trichloride, a process 
involving, as well as nitro-group reduction, partial reduction 
of the pyridine ring, ring opening by cyclic enamine hydroly- 
sis, and reclosure in the alternative sense. As a model for the 
oxygenation pattern observed in the natural compounds, 
6,7-dimethoxy-l-methylisoquinoline (3a) was utilised for the 
sequence described hereinafter. 

Nitration of (3a)6 with conc. HN03-conc. H2S04 at 0 "C 
gave 6,7-dimet hoxy- 1-me t hy1-5,8-dinitroisoquinoline (3b) t 
(65%, m.p. 142-144 "C), already having all the atoms 
required for construction of the target compound. Treatment 
with AcOH-H202 (30%) (2 : 1) at 100 "C smoothly produced 
the N-oxide (91%, m.p. 173-175 "C), reaction of which with 
acetic anhydride at room temperature gave a mixture of the 
4-acetoxy-isoquinoline (3c) (33%, m.p. 113-115 "C) and the 
required 1-acetoxymethyl-derivative (3d) (66%, m.p. 115- 
116 "C). 

Careful reduction of (3d) with lithium aluminium hydride in 
tetrahydrofuran (THF) at -70 to 0 "C followed immediately, 
and without purification, by trapping with acetyl chloride at 
room temperature, produced the enamide-acetate (4a) (52%, 
m.p. 142-143 "C). Selective reduction of the nitro groups in 
(4a) using aqueous titanium trichloride at 10-15 "C gave (4b) 
(96%, amorphous), in which the stage was set for opening of 
the six-membered nitrogen ring and formation of the two 
five-membered rings. 

Treatment of (4b) with conc. HCl-EtOH (1 : 15) at reflux 
produced the tetrahydrobenzodipyrrole (5a) (48%, amor- 
phous). Following acetylation of the basic nitrogen [+ (5b) 
(98%, m.p. 250-253 "C)] attempts were made to remove the 
substituent 1-acetamido-group by catalytic hydrogenolysis, 
but to no avail. Complications also attended efforts to 
hydrolyse the side-chain amide in (5a). The solution to 
removal of the side-chain nitrogen function was suggested by 
the mass spectrum of (5a) which showed a base peak 
corresponding to the benzodipyrrole (6a), formed, we 
hypothesised, by thermally induced elimination in the spec- 
trometer. Thus pyrolysis of (5b) at 205-210 "C and 100-110 
mmHg smoothly and cleanly produced (6b) (62%, amor- 
phous). 

Brief treatment of (6b) with NaOH-MeOH at room 
temperature gave the known benzodipyrrole (6a), m.p. 
200-201 "C (lit.,7 201 "C). Reduction of (6b) with 
Na(CN)BH3-AcOH at 10-15 "C and then reaction with 
acetic anhydride gave 3,6-diace tyl- 1,2,3,6-te trahydro-4,5- 
dimethoxybenzo[ 1,2-b: 4,3-b']dipyrrole (7) (>95%, amor- 
phous)[67.56(1H,d,J4Hz),6.48(1H,d,J4Hz),4.36(2H, 
t,J6Hz),3.08(2H,t,J6Hz),4.01,3.81,2.67,and2.29(4x 
3H, 4 x s)]. 
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t Satisfactory combustion (crystalline compounds) and spectroscopic 
analyses were obtained for all new compounds. 


