SYNTHESIS OF N-SUBSTITUTED 1-(2-PYRROLYL)-3-ALKANOLS

I. S. Monakhova and A. V. Malev UDC 547.744.07

A new method for the synthesis of alcohols of a number of N-substituted pyrroles
from 2-methoxy-1l,6-dioxaspiro(4,4]nonanes and primary amines is described.

Alcohols of the pyrrole series are of interest in connection with the presence of
physiological activity (antimicrobial and anesthetic action) in some of their derivatives,
particularly their esters [1-3]. The most widespread methods for the preparation of alco-
hols of the pyrrole series are based on alkylation of the nitrogen atom of pyrrole and its
homologs [1l] or on the reaction of 1,4-dicarbonyl compounds with primary amino alcohols [2,
3]. These methods are distinguished by their multistep character [1], by the use of start-
ing compounds that are difficult to obtain [2, 3], and by the possibility of the production
of only N-alkanols of the pyrrole series.

We have developed a method for the preparation of N-aryl-, N-alkyl-, and N-hydroxy-
alkyl-substituted 1-(2-pyrrolyl)-3-alkanols that is based on the reaction of 2-methoxy-1,6-
dioxaspiro[4,4]lnonane and its homologs with primary aromatic and aliphatic amines or amino

alcohols.
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The IR spectra of these compounds contain absorption bands characteristic for the
pyrrole ring: two bands at 1550-1660 cm~' (C=C) and an intense band at 1274-1295 cm~! for
N-alkyl substituted compounds and at 1325-1327 cm™' for N-aryl-substituted compounds, which
is in agreement with [4], and vibrations at 3360-3380 cm~' (associated OH).

EXPERIMENTAL

The IR spectra of thin capillary layers of the compounds between potassium bromide
plates were recorded with a UR-20 spectrometer.

2-Methoxy-1,6-dioxaspiro[4,4]nonane (XIV), 2-methoxy-7-methyl-1,6-dioxaspiro[4,4]-
nonane (XV), and 2-methoxy-7,7-dimethyl-1,6-dioxaspiro[4,4]nonane (XVI) were obtained by
known methods [5].

N-Substituted 1-(2-Pyrrolyl)-3-alkanols. 1-(N-Phenyl-2-pyrrolyl)-3-propanol (I). A
mixture of 4.74 g (0.03 mole) of XIV, 2.88 g (0.031 mole) of aniline, and 15 ml of propionic
acid was heated on a boiling-water bath for 1.5 h, after which it was cooled and poured into
150 ml of water. The aqueous mixture was cooled, and potassium hydroxide was added until it
was alkaline. It was then extracted with ether,* and the ether extracts were dried with
calcined magnesium sulfate. The ether was removed by distillation, and the residue was
vacuum distilled to give 5.25 g (87%) of product.

*When monoethanolamine was used as the starting amine, the extraction was carried out with
ethyl acetate, prior to which the aqueous solution was saturated with sodium chloride.
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TABLE 1. N-Substituted 1-(2-Pyrrolyl)-3-alkanols

% . Empirical

Com~ ’ 2 ° -3
Egund R ' R ! R bp * C(mm) P formula
. } ; .
1 CeHs H | H | 144—145(2) 1 1,5760 ' CuH;NO
I, CeHs , CHj j H 1 158—159 (3) 11,5682 CiHi;NO
Ml CeHs ‘' CHy | CH, | 1715—1735(8) | 15608 CysHypNO
IV o-CHCHy ' H I'H LO171—172 (9) oLEet0 . CHENO
V | oCHGHs - CHy | H 1705—171,3 (9) 15845 +  CisHpNO
VI i O-CH3C5H4 I CHg CH3 140 (1,5) 1.5468 CIGI_IZINO
VII  #-CH, H H 125—196 (1) 1,5015 CyHiNO
VIII 1-CsHy CH, H 116—117 (1) 1,4997 CiaHay NO
IX ' fret-CHy,  H H . 1313 1,5040 CuHENO
X | iree-CHe 1+ CHy = CH, 135—136 (5) ' 14968 Ci3HNO
XI | HOCH,CH, ' H H ;. 162—163(3) ! 15187 CoHsNO;
XII ' HOCHQCHZ CH3 H 152—153 (2) l,5180 ' Cer;NOz
XII . HOCH,CH, . CH, CHs = 1725—173(3) | 15158 CuHNO;
Com-| Found, % 1 Cale,% R spectra, ¥, cmi
e e ¢ = T e T . LT - - - . B .
.poundf ¢ ' H N ¢ H N ! O-H C—N(N_R),Yle}.d, %
£ e T
1] 776 E 7.9 6,8 776 75 70 0 330 | 1325 | 87
o, 730 : 80 6.7 78,1 8,0 65 | 330 | 1835 . 8i
m! 784 @ 84 6,0 786 84 61 | 3375 | 135 | 73
| 780 . 80 6.4 78,1 8,0 65 3380 | 1327 98
v| 783 0 88 | 61 | 786 g4 | 61 l 3380 | 1325 | 8l
vi| 788 | 84 56 79.0 87 5.8 3370 | 1327 1 72
VI 730 1 107 76 72.9 106 | 77 | 335 | 1290 62
Vi, 737 - 107 7.3 73,8 10,9 72 | 3380 | 1201 | 56
x| 727 10,6 7.9 72.9 106 77 ¢ 3375 + 1280 | 44
X 743 1t 67 | 746 | 111 6.7 3380, . 1274 42
XI ! 637 92 | 81 639 | 89 : 83 ' 338 ! 1293 | 56
XN 653 93 77 655 | 94 76 + 3375 1 1295 | 60
XII © 666 9,6 71 670 i 97 7.1 3380 1205 | 67
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