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Organisch-Chemisches Institut der Westfalischen Wilhelms- 

Universitat.Orl&ansring 23, D-4400 Miinster. FRG._ 

SUMMARY: Benzopyrrolizines 2 and 1 have been obtained by reaction of the - 
dihydropyrrolizidine chromium(O)carbene complexes $ and 2 with acetylenes. 

The regiochemistry of the cycloaddition of alkoxypropynes could be 

reversed leading for the first time to a trimethylsilyl-benzopyrrolizine 

g with a substitution pattern necessary for subsequent synthesis of 

mitomycin A. 

The construction of benzene derivatives with a substitution pattern 

related to mitomycins required a laborious low yield multistep route in 

the synthesis of mitomycin A 5 2) as well as mitosanes 3) , mitosenes 4) 

and more simple indole derivatives 5). Recently, we reported a 13 step 

synthesis of the mitosanederivative 5 with a total yield of 2.5% 6'. 

In our search for a shorter and more efficient way to suitably 

substituted mitoserraderivatives 1) we investigated the Dijtz reaction 7) 

using a modified method of functionalization of the addition product which 

has been shown recently to give indole derivatives $ starting from N- 
8) methylpyrrole . 
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A reaction of the carbene complex 4 obtained in 67% yield in the usual 

way 7, , however, gave only the wrong regioisomers s/q '#lo) upon reaction 

with alkoxypropynes as shown by NOE experiments. 
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The regioselectivity of the additi.on of acetylenes to the carbene 

complex 2 may be controlled by steric and/or electronic effects. From a 

reaction with 1-hexyne only 5c 10) = was obtained indicating a determinating 

steric influence on the reaction. This would explain the course of 

formation of benzopyrrolizines z/g since the methyl group (E,=6.001')) is 

more bulky than the methoxy group (ES= +0.99 111) . 

A reaction of 4 with 1-trimethylsilylpropyne gave besides small amounts 

of 2 mainly the benzopyrrolizine derivative 5d lo) with the desired = 
substitution pattern. This has been proven unequivocally by NOE 

mesurements. Unoptimized experiments resulted in a yield of 32% of pure g 

rendering our new method superior to any of the previously reported 2-6). 

The easily convertible trimethylsilyl group, moreover, paves the way to 

various 7-functionalized benzopyrrolizines not accessible so far 12) _ 

6 70 7b 

Apart from dihydro derivatives even 3H-pyrrolizines are amenable to the 

Ddtz reaction, which may be useful for the synthesis of 1.2-functionalized 

benzopyrrolizines. 

From the anion of 3H-pyrrolizine 13) 42% of the carbene complex i& have 

been obtained by the procedure described already 7). Only one of two 
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possible 3H-tautomers was formed 10) due to the electron withdrawing 

character of the carbene functionality 14) . A first informal reaction of & 

with 1-hexyne gave 18% of the 9H-benzopyrrolizine z lo' obviously formed 

via the more unstable tautomer 7a 15) . = 
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