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Abstract: Various enamines were synthesized by the reaction of 2-propargyl-a-tetralone with amines in
the benzene media. The triple bond of the propargyl group in the side chain of the synthesized enamines is
activated by the BF3*OEt; catalyst to make nucleophilic addition of amines to the triple bond easier. An
intermediate is obtained as a result of cyclization. In the course of the subsequent reaction, the
intermediate is isomerized to form new derivatives of 4,5-dihydro-1H-benzo[g] indole.
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It should be noted that many
biologically active natural products containing
pyrrole and its derivatives are widely spread in
the nature. For example, 2-acetyl pyrrole has
been found in cocoa, coffee and tobacco leaf.
Other natural molecules such as hemoglobin,
chlorophyll, porphines and some natural dyes
are made on the basis of pyrrole scaffold [1].

One of the most important condensed
derivatives of pyrroles are 4,5-
dihydrobenzo[g]indoles. These compounds are
important building blocks in the synthesis of
phthalocyanines, naphthalocyanine, special
conductors, red line optical materials, infrared
dye compounds and other specially formed
compounds [2-4].

Also, some derivatives of 4,5-

+ CH==CH

N-OH

Here in presented research work is
devoted to obtaining new N-derivatives of 4,5-
dihydrobenzo[g]indoles based on the reaction
of 2-propargyl a-tetralone with various amines
in the presence of BF;*OEt; catalyst.

As can be seen from the scheme given
above, the first step of synthesis is the enamine
formation [8] which is followed by C=C bond
activation through catalytic influence of

—_—

dihydrobenzo[g] indole have antimicrobial,
antivirus and inhibitory properties [5, 6].

There are some works in the literature
dealing with the synthesis of dihydrobenzo[g]
indoles. For example, Makata et al.
synthesized some derivatives of 4,5-
dihydro[g]indole in 40-45% vyield from the
reaction between 2-acetyl-1-tetralone and
glycine ethyl ester hydrochloride under reflux
condition at a temperature of 140°C [7] in the
dimethylsulfoxide atmosphere.

Trofimov and others synthesized 4,5-
dhydrobenzo[g]indole and its  N-vinyl
derivative in 71 % yield by the reaction of a-
tetralone oxime and acetylene in super-basic
media at 140°C [1].

KOH/DMSO

140°

soN

BF3+OEt, that makes the nucleophilic attack of
nitrogen possible. Thus, intra-molecularly
cyclized intermediate (b), at the next stage,
isomerizes and forms the final products by
means of heating. As a result, N-based 4,5-
dihydrobenzo[g]indoles (1n-v) were
synthesized in 55-60% vyields in a single pot
fashion.
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Note that chemical structures of CHy), and 2.74-2.79 (t, J=8,2, 2H, CH,) ppm.

synthesized new products were characterized
by NMR spectroscopy (Fig. 1-2) CHj; protons
of 1-benzyl-2-methyl-4,5-dhydro-1H-benzo[g]
indole compound were observed at 2.06 ppm
as a singlet while protons of -CH, - CH; -
fragment as triplets at 2.55-2.61 (t, J=8,2, 2H,

The - CHyN - fragment of benzylic protons
appeared at 5.25 (s, 2H, N-CH,) ppm, and that
of =CH proton of the pyrrole at 5.82 (s, 1H,
=CH) ppm. The all 9 aromatic protons
resonated between 6.85-7.29 (m, 9H, Ar-H)
ppm as multiplets.

|

Fig.1. 'H NMR spectra of 1-benzyl-2-methyl-4,5-dihydro-1H-benzo[g]indole (I1).
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Fig.2. **C NMR spectra of 1-benzyl-2-methyl-4,5-dihydro-1H-benzo[g]indole (I1).
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The *C NMR spectra of 1-benzyl-2-methyl-
4,5-dhydro-1H-benzo[g]indole is:

(100 MHz, at DMSO): 3, 12.31 (CHy),
2254 (CH,), 31.39 (CH,), 48.51 (N - CH,),
106.10 (N - CH), 119.69 (CH - Ar), 121.94 (C
_ Ar), 125.80 (2C - Ar), 126,61 (CH - Ar),
127.19 (CH - Ar),128.34 (C - Ar), 128.43 (CH

- Ar), 128.95 (2CH - Ar), 130.12 (C - Ar),
131.12 (C - Ar), 136.27 (N - C), 138.50 (N -
0).

The detailed NMR analysis of 4,5-
dihydrobenzo[g] indoles is presented in the
experimental part.

Experimental part

The *H and *C NMR spectra of the
synthesized compounds were taken in the
Brucker DPX400 (CDCI3). IR spectroscopic
measurements were studied on a Perkin Elmer
1600 FTIR. The purity of the compounds were
analyzed by UB light (A = 254nm) on a thin
layer and their H-NMR spectra. Starting
compounds were synthesized by well-known
literature procedures [9, 10].

The synthesis of 1-benzyl-2-methyl-
4,5-dihydro-1H-benzo[glindole (I1).

1.84 g ( 0.01 mol ) 2-propargyl-1-
tetralone, 1.6 g ( 0.015 mol ) benzylamine and
some crystal of PTSA were added to a round
bottomed flask equipped with Dean Stark
apparatus with 30 ml dry benzene stirred for 8
hours at 80 °C, then 5 drop BF3;*OEt, was
added and stirring contunied for 6 hours.
Finally, the reaction mixture was allowed to
get cooled at a room temperature, then
extracted with diethyl ether and washed with
water. Organic phase was dried on MgSOa,.
Benzene was evaporated and the products
obtained as yellow crystals. Melting point is
138-140 °C.

Compounds 111-V were synthesized by
the same method.

The synthesis of 1-phenyl-2-methyl-
4,5-dihydro-1H-benzo[glindole (I11).

55% vyield. Melting Point is 142-
144°C. *H NMR (400 MHz, DMSO, d°): ~CHs
fragment were detected at 2.10 (s, 3H, CHj),
—CH,—CH,- fragment at 2.60-2.65 (t. J=8.2,

2H, CHy), 2.75-2.80 (t. J=8.2, 2H, CH,), = CH
proton of of the pyrroles circle at 5.85 (s.1H,
=CH) and 9 protons of aromatic circle at 6.88-
7.20 (m, 9H, Ar) ppm as multiplets.

3¢ — NMR (100 MHz, DMSO, d°: §
12.35, 2250, 31.60, 107.45(N-C), 120.10,
121.85, 124.70, 125.80, 126.90, 127.20,
128.40, 128.95, 128.99, 130.15, 131.15,
136.40 (N-C), 149.00 (N-C).

The synthesis of 1-(R-a-phenylethyl)-
2-methyl-4,5-dihydro-1H-benzo[glindole
(V).

50% vyield. Saturated liquid [a]= +
18,2° (0.55, CHsOH), 'H NMR (400 MHz,
DMSO, d° 1.55 (d, J=7.10, 3H, CH3), 2.19 (s,
3H, CHgj), 2.55-2.64 (t, J=8.25, 2H, CH)),
2.70-2.78 (t, J=8,25, 2H, CH,), 5.40 (q,
J=7.10, 1H, CH-CH3), 6.55-7.10 (m, 9H, Ar).

BC-NMR (100 MHz, DMSO, d°:
12.20, 1255, 22.35, 31.50, 51.20, 105.90,
120.20, 121.90, 124.60, 125.70, 125.90,
127.10, 128.35, 128.90, 129.04, 130.10,
131.20, 136.35 (N-C),149.40 (N-C).

The synthesis _of _1-propynil-2-
methyl-4,5-dihydro-1H-benzo[glindole (V).

50% vyield. Saturated yellow liquid. *H
NMR (400 MHz, DMSO,d6). 2.10 (s, 3H,
CHj5), 2.40 (t, J=2.60 Hz, 1H, =CH), 2.50-2.80
(m, 4H, CH,—CH, ), 4.62 (d, J-2.60 Hz, 2H,
CHy), 6.50-7.05 (m. 9H, Ar).

3C. NMR (100 MHz, DMSO, d6):
12.30, 22.45, 31.40, 36.45, 48.50, 73.50,
79.40, 106.11, 120.12, 121.90, 125.70, 126.35,
127.20, 128.90, 136.30.
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4,5-DIHIDRO-1H-BENZO[G]INDOLUN YEN TOROMOLORININ SINTEZ
A.S. Safarova

Bak: Dovlat Universiteti
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Benzol muhitinda 2-propargil-o-tetralonun aminlarlo garsiiglz tasirindan mixtolif enaminlar sintez edilmigdir. Sintez
edilon enaminlarin yan zancirindaki propargil grupunun tiggat rabitasi BF;-O (C,Hs), katalizatoru il aktivlasdiyindan
amin grupunun lcgat rabitays nukleofil hamlasi asanlasir. Naticads tsikllagmo bas verarok araliq mohsul alir.
Reaksiyanin sonrak: gedisi zaman: aral:q mohsul izomerlasarak 4,5-dihidro-1H-benzo[g]indolun yeni toramalori
amoalo gatirir.

Acar sozlar: pirrol, indol, tetralon, enamin.

CHHTE3 HOBBIX ITPOU3BOHBIX 4,5-THTH/[PO-1H-FEH30|GIHH/O0IA
A Caghaposa

Baxunckuii 'ocyoapcmeennwiti Ynusepcumem
AZ 1148 Faxy, ya. 3. Xanmunosa, 23; e-mail: ximicka_012@mail.ru

Paznuunvie enamunbl ObLIU CUHME3UPOBAHBL NO PEAKYUU 2-NPONAPSUT-O-MEMPAIOHA C AMUHAMU 8
Oen3zonbHblx cpedax. Tpoinas cesi3se NPOnapeUwibHOl epynnbl 6 OOKOBOU Yenu CUHME3UPOBAHHBIX EHAMUHOS,
Komopasi obiecuaem HyKieohuibHOe NPUCOeOUHeHUe AMUHOB K MPOUHOU CE513U, AKMUBUPYEMCsl KAMAIu3amopom
BF3 * OEt2. B pesynbmame yurkauzayuu nOIyNaemcs RPOMEXCYmouHblll npodykm. B xode nociedyiowetl peakyuu
NPOMENCYMOUHOE COCOUHEHUE UOMEPU3Yemcs C  00pazoéanueM HOBuIX npou3eooHvbix  4,5-oucuopo-1H-
berzo[glunoona.

Knioueswie cnosa: nuppon, uHoon, mempaioH, eHaMuH, 2-nponapeui-o-mempaioH
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