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Abstract: 1-(3-Morpholinopmp2--enyl)benzottiazole (1) is a useful synthon of the type ['-CH2-CH=C+NR2] 

as demonstrated by the preparation of allylamines 4. It can also provide a [+ -CH-CHfCH +] fragment for the 
synthesis of 1,2-diarylpyrmles 6. 

We have recently demonstrated the considerable synthetic utility of benzotriazole derivatives. 1 We now 

introduce 1-(3-morpholinoprop-2-enyl)benzotriazole (1) as a valuable synthetic precursor of allylamines of type 

4 and 1,2-diarylpyrroles 6. 

The utility of compound 1 is based on the ability of its ¢t-lithio derivative to react regiospecifically with 

various electrophiles to yield products containing a labile benzotriazole moiety. Such intermediates can be 

further funetionalized in a number of ways. Thus, treatment of 1 with butyl lithium, followed by the addition of 

iodoalkanes, results in the formation of derivatives 2. By analogy with other benzotriazole derivatives, 

intermediates 2 presumably exist in equilibrium with ion pairs 3. 2 Subsequent addition of Grignard reagents to 

the reaction mixture gives allylamines 4a-e 3 in 64-73% yields (Scheme 1). This reaction is related to previous 

preparations of allylamines by the addition of suitable nucleophiles to ct,[~-unsaturated imines and imininm 

salts. 4-10 However, our method is the first to enable the construction of specific allylamines in a one pot 

process via successive attachments of two different radicals to the three carbon unit. 
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4a RI= R2 = CH3 4lP¢ 
4b R1 = n-C4He, 1:!2 = CHa 
4¢ R 1 = CH3, 1:!2 = n-C4H9 
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Treatment of I with butyl lithium, followed by the addition of diatylimines presumably yields diamines 5, 

which undergo cyclization in situ to give 1,2-diarylpyrroles 6a-c in 60-68% total yields 11 on brief heating in the 

presence of a catalytic amount of sulfuric acid (Scheme 2). This method, along with that recently reported 12 

using 1-propargylbenzotriazole as a C3-fragment, may be classifcd as [3+2]-pyrrole syntheses as both methods 

involve formation of the a,d bonds. Both compound 1 and 1-propargylbenzotriazole provide three-carbon 

fragments with one nucleophilic and one electrophilic terminus, while all previously reported pyrrole syntbese~ 

of this type utilize a C3-building block with two eloclxophilic termini. 13 

To date, only two 1,2-diarylpyrroles with the 3,4,5-positions unsubsfituted have been reported, although 

they appear to possess important neuroleptic activity. 14,15 1,2-Dipbenylpyrrole was previously obtained in 

57% yield from aniline and 13-benzoylacetaldehyde, 15 the latter reagent prepared in 47% overall yield in a three 

step procedure. Alternatively, condensation of N-((x-cyanobenzyl)aniline and its o-chloro analog with acrolein 

gave 1,2-diphenylpyrrole 16 and 1-phenyl-2-(o-cldorophenyl)pyrrole 17 in 27% and 31% yields, respectively. 
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Scheme 2 

Starting material 1 is readily prepared in quantity by a two step procedure. 18 Reaction of acrolein with 

two equivalents of benzotriazole and one equivalent of morpholine in refluxing toluene forms adduct 7, which 

eliminates one benzotriazole moiety on treatment with sodium hydride (Scheme 3). 
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The synthetic applications of compound 1 illustrate the advantages of benzotriazole as a synthetic 

auxiliary (for a review see 1). Thus, benzotriazole can either be displaced by Grignard reagents (as in the 

preparation of aUylamines 4) or other nuclcophiles, or eliminated in basic (preparation of 1 from 7) or acidic 

(preparation of pyrroles 6) conditions. Significantly, benzotriazole can reverse polarity via the formation of 

adducts; the I~-carbon of acrolein is strongly electrophilic, whereas in the anion of I it is the nucleophilic center. 

In conclusion, 1-(3-morpholinoprop-2-enyl)benzotriazole (1) is a useful synthon of the type 

[-CH2-CH=C+NR2] or [+ -CH-CH=CH+]. Although in this work NR 2 was uniformly morpholino, the 

procedure is probably of general application to other dialkylamino groups. 
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