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Rearrangement of Pyrrolo[2,1-c][l,4]benzodiazepines into 
Cyclopenta[b][1,4]benzodiazepines Under Microwave or 

Conventional Heating Conditions. 
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Abstract : Microwave or conventional heating of 2-hydroxy or 2-0x0-pyrolo[2,1-c][ 1,4]benzodiazepine- 
diones in boiling phcsphoryl chloride led to cyclopenta[bl[l,4]benzodiazepines. 
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We recently described a new rearrangement of pyrrolo[2,1-c][1,4]benzodiazepines into cyclopenta[b] 

[1,4]benzodiazepines (Scheme l), that only occurred under microwave heating conditions1 in boiling POC13. 

Scheme 1 

In the light of this preliminary result and taking into account the potentialities offered by this new tricyclic 

system in the field of medicinal chemistry, we investigated the behaviour of 2-hydroxypyrrolo[2,1-c] 

[1,4]benzodiazepine 1 and 2-oxopyrrolo[2,1-c][1,4]benzodiazepine 9 whose NlO-Cl1 chloroimidates could not 

be prepared by reaction with phosphoryl chloridez. Indeed, when 1 was heated in POC13 in the presence of a 

catalytic amount of pyridine at 60-8O”C, no reaction occurred. However, when the same reaction was conducted 

in boiling POC13, under normal or microwave heating conditions it produced in 45% yield a very complex 

mixture of rearranged or aromatized compounds3 (Scheme 2) which we identified as the 

pyrrolobenzodiazepinedione S4 and its chloroimidate 6, the dihydropyrrolobenzodiazepine 2, the 

dichlorotetrahydrocyclopentabenzodiazepine 3, the cyclopentabenzodiazepine 7 and its chloroimidate 8. The 

structures of all these compounds were confirmed by their analytical data (IR, 1H NMR, l3C NMR, MS and 

elemental analysis. See Table of Spectroscopic Data). The percentage of each compound depends on the 

experimental conditions and for example, in normal conditions the major products were found to be 6 and 7 

accompanied with two minor products 2 and 3 and only trace amounts of 5 and 8. Under microwave heating 

conditions 6 and 7 were the major products, 2,5 and 8 the minors and no trace of 3 was found. The structures 

were confiied by unequivocal synthesis: treatment of 5 in boiling POC13 gave 6 (85%) and no rearrangement 

into 7 or 8 was observed. 
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Scheme 2 
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Similar treatment of 7 gave 8 (90%). Compound 2 was synthesized in two steps from 1, by initial 

treatment with mesyl chloride in pyridines followed by an elimination reaction in boiling DMF in presence of 

DBU. Oxidation of 2 by DDQ in refluxing dioxan led to 5. This synthesis of 5 is considerably more efficient 

than those previously described6 (Scheme 3). 
Scheme 3 
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In contrast to our observations in the unsubstituted series, two different competing reactions exist for 1. 
They involve rearrangement and aromatization processes as described in Scheme 2. According to the pathway 

A, the reaction begins with a dehydration reaction leading to 2 which is then oxidized to give the aromatic 

pyrrolobenzodiazepines 5 and 6, or is rearranged and then oxidized to give the aromatic 

cyclopentabenzodiazepines 7 and 8, probably via the non-isolated dihydrocyclopentabenzodiazepine 4. This 

pathway seems to be predominant under microwave heating conditions because no trace of 3 was found in these 

conditions. According to the pathway B, the first step of the reaction is the rearrangement of 1 giving 3 which 
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then leads to 4. To confirm the pathway A, we treated 2 in boiling FQCl3/pyridine under microwave heating 

conditions. This reaction furnished a mixture of compounds 5.6.7 and 8. 

Scheme 4 
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In order to extend the scope of this rearrangement we studied the behaviour of the pyrrolo[2,1-c] 
[1,4]benzodiazepine-25.1 l&one 9. Thus, when 9 was treated with boiling POC13 in the presence of a catalytic 

amount of pyridine at 80-9O“C for 1.5 hour, only the 2-chloropyrrolo[2,1-c][ 1,4]benzodiazepine 10 was 
obtained, in agreement with a previous report2. Surprisingly when the reaction was conducted under microwave 
heating conditions7, 9 rearranged and subsequently aromatized to give only the 2,5- 
dichlorocyclopenta[b[ 1,4]benzodiazepine 11 as a major product and its corresponding lactam 12 in a ratio 85/15 
(1H NMR) in 47% total yield. No trace of aromatized pyrrolobenzodiazepine was found (Scheme 4). 

Furthermore, the chloroalkene 10 is an intermediate of this rearrangement as was observed for 2. Treatment of 
10 in boiling POC13/pyridine under microwave heating conditions also gave a mixture of 11 and 12. 

In conclusion, the rearrangement of pyrrolo[2,1-c][l,4]benzodiazepines into cyclopenta[b] 
[ 1,4]benzodiazepines seems to be quite general and can be applied to derivatives bearing a substituent in the 2 
position or a C2-C3 double bond. 
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