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Abstract: The initial results on a novel procedure for the synthesis of pyrrolo[1,2-a]indoles via
gold(I)-catalyzed tandem cyclization/C-H activation/cyclization is described. The procedure
allowed the access to a highly functionalized pyrrolo[1,2-a]indoles in a one-pot process starting from
anilinodiynes. The mechanism of this reaction by using gold(I) catalysis, interestingly proceeded
via 5-endo-dig cyclization at only one of the alkyne of the diyne fragment, leadig to the formation of
2-alkynylindole derivative. We are purposing a Csp®-H bond activation and generating gold(I)-
carbene species with [1,5]-H migration and cyclization following by [1,2]-H shift. The result we
achieved 1-benzhydryl-2-(phenylethynyl)-1-H-indole moiety first cyclization was confirmed by
using 'H, ¥C NMR spectroscopy and X-ray. Interestingly we have developed intramolecular
cyclization of indole moiety with high yield, short reaction time and room temperature.
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1. Introduction

The carbon-hydrogen bond is unfunctional group its unique position in organic chemistry is
well illustrated by the standard representation of organic molecule.In 2018, our group synthesized of
indenes by direct Csp3-H bond activation by using gold(I) high yielding procedure and new
activation modes for the direct gold(I)-catalyzed Csp3-H bond activation alkynyl tripheniylmethanes
to get 1,1,2-triphenyl indenes derivatives (Scheme 1).

o
% SbFg

H C1(20 mol%)

"//§ DCE,105°C

Scheme 1. gold(I)-catalyzed synthesis of indenes by direct Csp-3-H bond activation.
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2. Experimental Section (Preparation of starting material)

The synthesis of starting material alkynes was developed. Initially we started with addition of
Br2to 2 methylbut-3-yn-2-ol leading to the formation of the corresponding 4-bromo-2-methylbut-3-2-
ol.
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2-methylbut-3-yn-2-ol 4-bromo-2-methylbut-3-yn-2-ol

In the next step we were used 4-bromo-2-methylbut-3-2-ol with phenylacetylene gave rise to 2-

ethyl-6-phenylhexa-3,5-diyn-2-ol.
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4-bromo-2-methylbut-3-yn-2-ol 2-methyl-6-phenylhexa-3,5-diyn-2-ol

Among we used 2-methyl- 6-phenylhexa-3,5-diyn-2-ol reacted with KOH foe evolving acetone
and we obtained buta-1-3-diyn-1-ylbenzeze.

1.KOH
/N = = - — —
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2-methyl-6-phenylhexa-3,5-diyn-2-ol buta-1,3-diyn-1-ylbenzene

Further we treated 2-iodoaniline with benzhydryl bromide we get N-benzhydryl 2-iodoanilne.

Br :
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Then move to final step for formation of starting material by taking buta-1-3 -diyn-1-ylbenzeze
with N-benzhydryl 2-iodoanilne and we get N-benzhydryl-2-(phenylbuta-1,3-diyn-1-yl).
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N-benzhydryl-2-iodoaniline N-benzhydryl-2-(phenylbuta-1,3-diyn-1-yl)aniline

As assuming we have been trying to be developing of polyaromatic heterocyclic pyrrolo[1,2-a]
indoles by using Au(l)- catalyst.
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Scheme 2. Synthesis Of polyaromatic heterocycles pyrrolo [1,2-a] indoles by Au(I)-Catalyzed tandem

Cyclization/C-H Activaton/Cyclization.

3. Results and Discussion

In the synthesis of heterocyclic compound Initial tandem gold(I)-catalized screening was carried
out by using highly reactive cationic gold(I)-complex (Echavarren catalyst). Initially we use between
5-20 mol% then we decided to 5 mol% gold(I) catalyst in DCM at room temperature and we have
achieved 90 % yield.
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Scheme 3. Synthesis of polyaromatic heterocycles pyrrole[1,2-a] indoles by Au(I)-catalyzed Tandem
cyclization/C-H activation/cyclization.

Crystallographic data: The cyclization of indole moiety we have confirmed by with the help of
X- ray crystallographic technique in (figure 2).

Figure 2. crystallographic data of N-benzhydryl-2-(phenylbuta-1,3-diyn-1-yl)aniline .
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4. Conclusions

The synthesis of polyaromatic heterocycles pyrrole [1,2- a] indoles by Au(l)-catalysed tandem
cyclization/C-H activation/cyclization. Further had been developed 5-endo-diagonal cyclisation by
using gold(I) catalyst. In future we trying to change for one more cyclization by changing
intermediate conditions.
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