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The reaction of 3-chloropropenyl alkyl ketones or 2,3-dichloropropyl alkyl ketones with 2-substituted ethyl-
amine derivatives leads to the formation of the hitherto unknown 1-(2-R-ethyl)-2-alkylpyrroles.

1t has previously been shown that the reaction of ammonia or primary amines with B,y-dihalopropyl ketones leads to the
formation of pyrrole derivatives [1].

In the present work we found that in the reaction of 3-chloropropenyl alkyl ketones or 2,3-dichloropropyl alkyl ketones
with 8-bromo-, B-alkoxy-, or B-dialkylaminoethylamines, in the present of hydrogen halide acceptors, the corresponding 1-(2-
bromo-, 2-alkoxy-, or 2-dialkylaminoethyl)-2-alkylpyrroles are formed:
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It was found that with increase in the molecular weight of the starting 3-chloropropenyl alkyl ketones, beginning from 3-
chloropropenyl propyl ketone, simultaneously with the corresponding 2-propylpyrroles, a secondary reaction product is
formed — 2-propyifuran 11% — and from 3-chloropropenyl butyl ketone 17% of 2-butylfuran is obtained.

This is probably explained by the fact that the starting 3-chloropropenyl alkyl ketones exist in the form of two configura-
tion isomers - trans-s-trans and trans-s-cis, whereby, in particular for the latter isomer, the most favorable steric conditions
are created for an intramolecular cyclization into the corresponding 2-alkylfurans:
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In fact, in the IR spectra of 3-chloropropeny! alkyl ketones two bands are observed of the stretching vibrations of car-
bonyl groups in the 1715-1702 and 1680-1676 cm~! regions, corresponding to the trans-s-trans and trans-s-cis isomers. Ac-
cording to the obtained data on the intensity of these bands, the proportion of the trans-s-cis-isomer in the mixture increases
with increase in the length and degree of branching of the alky! radical of the ketone, which leads to the formation of signifi-
cant amounts of furans in the case of high-molecular-weight ketones.
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TABLE 1. 1-(2-Bromoethyl)-, 1-(2-Alkoxyethyl)- and 1-(Z-Dialkylaminoethyl)-2-alkyl-

pyrroles
Com- Empirical bp, °C (mm Hg) } ’ o Yisld,
pound formula 1 i | ! %
1a CollLinBreN 102 .. 163 () 1,2076 1.5247 65
I'tb CyilioBBrN 117 ... 119 (1) 1,1939 1,6230 66
e CollyBrN 24,126 (3) 11712 1,5214 64
Hia CoallaNO 5 I Y SR ) 0.9¢17 14846 76
1 Col 15NO GO... 61 (3 0.9781 14810 73
e Cm”rii\jo 0. 72 {4} 0.9362 14788 70
1id CilLiNO 80,81 (4 08824 14770 65
Va CoHisNO 65...66 (2 0.9519 1,4795 81
e CiHwWNO 88...89 (3} 0.9376 14764 74
Vb CieHaoNs 109...110 (D) 0,9612 14942 75
Ve CiallyyNg 9. .. 120 (2) 0.9213 14919 72
\d CrallesNa 132000134 (3) 09097 11900 63
Vib CigHlaNy T 1S (3) 0.0797 £.5054 75
Vie Cral oy Ny 9. 120 (2) 09711 0.5026 71
Vd CisllusNy 129,130 (2) 0.96062 1,.5007 67
Vila ColL1aN2 90...92 (1) 0.9561 1,1990 76

TABLE 2. PMR Spectra of 1-(2-Bromoethyl)-, 1-(2-Alkoxyethyl)-, and 1-(2-Dialkyl-
aminoethyl)-2-alkylpyrroles

O PPM (in CH 40H)

Com~
pound | yym | senm | snm | cli—citt g | R Rt
Ia 5.6+4 5,82 I 6.43 3,48; 3,84 215 s —
Ila 5.65 5.80 6.35 341 3,70 219s 3,00 s
iVa 5.64 5.84 6,40 3.48; 3.82 2,148 1L10t5 332 q
Vb 5.62 5.80 6,32 2,65; 3,72 151 £; 270 @ |090¢t; 220 q
Vib 5.60 5,73 6.30 2.40; 3,70 156 t; 274 q {1.99m; 235 m
Vila 5,63 5,78 6.3 | 2,42; 3,67 216 g 1hiie; 314 g

The furans are formed according to the following scheme:
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To prevent the side formation of 2-alkylfuran and to increase the yield of 1-(2-bromoethyl)-2-alkylpyrroles, we utilized
the reaction of 2,3-dichloropropyl alkyl ketones with 8-bromoethylamine hydrobromide.

It was found that 2-alkylfurans are not formed in this reaction and the yield of 1-(2-bromoethyl)-2-propylpyrrole increases
from 49 to 64%.

In the IR spectra of all the synthesized pyrrols Ila-VIIa, besides the characteristic absorption bands for the pyrrole ring at
3100-3140 (vc.y), 1467-1570 (veoc), in the ring), 710-784 cm~! (8¢_y in the ring), characteristic absorption bands of the
functional groups are observed at 3340 (vn_pn), 2800 (vc_g), 1200 (veo.¢), and 725 cm-t (V).

In the PMR spectra of all the synthesized pyrroles Ila-VIIa there are characteristic multiplet signals of 3-, 4-, and 5-H pro-
tons of the pyrrole ring (~5.60-5.82 and 6.43 ppm), triplets of the methylene groups of the 1-CH,CH,R!-5 residue (or Br),
proton signals of the alkyl radicals R!2 and functional groups in the ethyl chain.

1-(2-Alkoxyethyl)- and 1-(2-dialkylaminoethyl)-2-alkylpyrroles obtained by the reaction of 1-(2-bromoethyl)-2-
alkylpyrroles with sodium alcoholates, secondary or primary amines in the presence of triethylamine.

EXPERIMENTAL

The purity of the synthesized compounds was monitored by GLC on a Chrom-3-IKZ chromatograph (mobile phase —
PMS-100, carrier — Chromosorb W) and TLC on Silufol UV-254 plates. The IR spectra were run on a UR-20 spectropho-
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tometer {without a solvent); the PMR spectra — on a Tesla BS-487B spectrometer (80 MHz), using HMDS as internal stan-
dard. The starting 2,3-dichloropropyl alkyl ketones were obtained by the method described in {2].

The characteristics of the synthesized compounds are given in Tables 1 and 2. The data of the elemental analyses of
compounds II-VII for C, H, Br, N correspond to the calculated values.

1-(2-BromoethyD)-2-R-pyrroles. A solution of 8 g of sodium carbonate in 100 ml of water and 14 mi (0.1 mole)
of triethylamine was added dropwise to a mixture of 10.3 g (0.05 mole) of 8-bromoethylamine hydrobromide and 50 ml of
benzene, and then a solution of 0.05 mole of 2,3-dichloropropyl alky! ketone in 50 m! of benzene was added, while maintain-
ing the temperature within 60-65°C. The reaction mixture was stirred for 6 h at this temperature. After cooling, the benzene
layer was separated, washed with water, the aqueous layer was extracted with benzene, and the combined benzene extracts were
dried over MgSQ,. After the evaporation of the solvent, the residue was distilled under vacuum in a nitrogen current.

1-(2-Alkoxy- or Aminoethyl)-2-R-pyrroles. A, A solution of 0.05 mole of 1-(2-bromoethyl)-2-R-pyrrole in
50 ml of absolute ether and 7 ml {0.05 mole) of triethylamine was added dropwise at 10-15°C, with stirring, to 0.05 mole of
the corresponding sodium alcoholate, secondary or primary amine in 50 ml of absolute ether. The reaction mixture was
stirred at room temperature for 1 h, and then was boiled for 5 h. After cooling, it was washed with water, the aqueous layer
was extracted with ether, and the combined extracts were dried over MgSQ,. After the evaporation of the solvent, the residue
was distilled under vacuum in a nitrogen current.

B. A solution of 0.05 mole of 2,3-dichloropropy! alkyl ketone in 50 mi of ether was added at 20-25°C, with stirring, t0
a solution of 0.05 mole of B-alkoxy- or 8-dialkylaminoethylamine and 14 ml (0.05 mole) of triethylamine in 50 mi of ether,
and the reaction mixture was boiled for 5 h. The separation and purification was carried out as described in the preceding pro-
cedure. According to the IR and PMR spectra, boiling points and refraction indices, the samples of pyrrole derivatives were
identical with the pyrroles obtained by method A.
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