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INVESTIGATIONS IN THE IMIDAZOLE SERIES
XXXIX. 2,3-Diphdropyrrolofl, 2-aJimidazoles*
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The synthesis of derivatives of 2,3-dihydropyrrolo[l, 2-alimidazole
from 1, 2-dialkylimidazolinesor 1, 2~ diarylkylimidazolines and phenacyl
bromides with subsequent heating of the 1, 2-disubstituted 3-phenacyl-
imidazolinium bromides in aqueous or ethanolic solution in the pres-
ence of bases has been effected.

A number of 3-oxo derivatives of 2, 3-dihydropyr-
rolo[1, 2-alimidazole obtained by a complex multistage
synthesis from aliphatic compounds has been described
in the literature [1, 2].

Continuing previous investigations [3—-7], we have
studied the quaternization of 1-benzyl-2-methyl- and
1, 2-dibenzylimidazolines with phenacyl bromide and
some of its p-substituted derivatives, obtaining in this
way previously-unreported quaternary l-benzyl-2-
methyl- or 1, 2-dibenzyl-3-phenacylimidazolinium salts
(I-VI, table), the structure of which is confirmed by
IR spectroscopy [presence of a band at 1690 em™ (CO)
in III).

When the imidazolinium bromides were boiled in an
aqueous solution of NaHCOg (IIT-VI) or NaOH (II) or in
an ethanolic solution of C;H;ONa (I}, as in the case of
the imidazolium halides [3, 4, 6, 7], closure of the pyr-
role ring took place with the formation of previously-
unknown derivatives of 2, 3-dihydropyrrolo[l, 2-a}im-
idazoles (VII-XI, table).

Under the action of NaOH in aqueous solution in the
cold on the bromides I, III, and V (and also from I on
heating with NaHCO; in aqueous solution), the corre-
sponding anhydrobases XII-XIV were isolated, as took
place in the case of imidazolium halides [5,7]. Com-
pounds XII-XIV gave qualitative color reactions
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with chloranil and picryl chloride. However, these
compounds differ from the anhydrobases of the imida-
zole series in structure and properties. The latter,
judging from their IR spectra (absence of an absorption
band of a CO group) are O-betaines [7], while com~
pounds XII-XIV have a sharp absorption bands of a CO
group (1640 and 1655 cm™) are, apparently, C-be-

* For part XXXVIII, see [7].

taines. The UV spectra of XII-XIV have two absorption
maxima in the 240 and 310 nm regions. Similar forms
of the anhydrobases (O- and C-betaines) have been ob-
served by Krohnke in the action of caustic soda on
phenacylpyridinium bromides [8, 9]. The 2-methyl-3-
p-nitrophenacyl-1, 4, 5-triphenylimidazolium O-betaine
that we have isolated previously [7] readily cyclizes on
being heated in water into the corresponding pyrrolo
[1,2-a]-imidazole. Imidazolinium anhydrobases are
also capable of undergoing conversion into derivatives
of 2, 83-dihydropyrrolo[l, 2-alimidazole. Thus, when
XIV was heated in water it gave X.

EXPERIMENTAL

1~Benzyl-2~methyl~ and 1,2-dibenzylimidazolines were prepared
by published methods {10,11].

1-Benzyl-2-methyl~ and 1,2-dibenzyl-3-phenacylimidazolinium
bromides (I~ VI, table). To a solution of 0.02 mole of the appropriate
bromoketone in 35-50 ml of acetone was added 0.02 mole of a 1,2~
disubstituted imidazoline (in the case of 1, 2-dibenzylimidazoline and
p-methylphenacyl bromide, at a temperature not above 0° C). The
mixture was boiled for 2 hr (in the preparation of I-IH}, left at room
temperature for 24 hr (V and VI) or kept at 0-2° C for 15-20 min
(IV), and then the precipitate was filtered off and washed with acetone.
The caramel-like bromide IV was isolated by decanting the solution.
The salts obtained were fairly pure and were used for conversion into
the dihydropyrroloimidazoles without recrystallization,

2, 8-Dihydropyrrolo[l, 2-alimidazoles (VII-XI, table), A) To a
solution of 4 M of an imidazolium bromide (O~ VI) in 250~300 ml of
water was added 4.4 mM of NaHCO,, the mixture was boiled for 2 hr
and cooled, and the precipitate (VII-XI) filtered off and washed with
water.

B) To a solution of 4.4 mM of II in 150 ml of water was added 4.8
mM of NaOH. The mixture was boiled and treated as described above.
The yield of VIII was 1.2 g (77.5%).

C) To a solution of 8 mM of II in 40 ml of anhydrous ethanol was
added a solution of C;HsONa prepared from 8.8 mM of sodium and 10
ml of aphydrous ethanol. The mixture was boiled for 1 hr and cooled,
and the precipitate of VII was filtered off.

D) A suspension of 0.1 g of XIV in 10 ml of water was heated to the
boil and cooled, and the precipitate was filtered off. The yield of X
was 0,08 g (83%), mp 128~129° C (from ethanol), A mixture with the
X obtained by method (A) gave no depression of the melting point,

1-Benzyl~2-methyl-3-~phenacylimidazolinm anhydrobase (XIL),

A) A solution of 1 g (2.7 mM) of the bromide I in 50 ml of water was
treated with 0.25 g (3 mM) of NaHCO;, The mixture was boiled for
1.5 hr and cooled, and after decantation of the aqueous solution the
brown oil that had separated out was triturated with ethanol, where~
upon it crystallized. The yield of technical XII was 0.6 g (76.5%). Pale
yellow crystals with mp 141-142° C (from ethanol), insoluble in water
and ether, soluble in benzene and acetone. Gives a crimson coloration
with picryl chloride and a blue-green one with chloranil. Found, %

C 77.68; H 6.69; N 9,51, Calculated for CigHygN,O, %: C 78.05; H
6.89; N 9.58. IR spectrum (in paraffin oil): 1640 cm™t Yook UV
spectrum: Ay 235 and 306 nm (¢ 1.35 x 10* and 1.414 x 10%),

B) A cooled solution of 1 g (2.7 mM) of the bromide I in 100 m! of
water was treated with 0.12 g (3 mM) of NaOH and left at room tern-
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perature for 24 hr, after which the oil that had separated out was tri-

turated with ethanol, Yield 0.7 (88.2%), mp 141-142° C (from ethanol).

1-Benzyl-8-p-bromophenacyl-2- methylimidazolium anhydrobase
(XI). This was obtained in a similar manner to XII (Method B). Yield
61%, Gream-colored crystals with mp 139~-141" C (from ethanol), in-
soluble in water, soluble in the majority of organic solvents. A mix-
ture with VI melted at 120° C. Found, %: C 61.46; H 5.25; Br 21.85;
N 1.68, Calculated for CyoH9BrN;O, %: C 61.46; H 5.16; Br 21.52; N
7.55. IR spectrum (in paraffin oil): 1655 cm™Yw co). UV spectrum:
Amax 2452nd 312nm(e 1.9 X 10* and1.514 x 104, Like XII, it gave
qualitative reactions with picryl chloride and chloranil.

1, 2~Dibenzyl~3-p~ bromophenacylimidazolium anhydrobase (XIV).
This was obtained in a similar manner to XII (method B). Yield 719,
mp 58~60" C. On treatment with hydrogen bromide it was converted
into the initial bromide V. IR spectrum: 1725 cm™ (CO). UV spectrums:
Amax 245 nm (shoulder) (log & 4.13) and Amax 310 nm (log & 3.67).
Found, %: C 67.50; H 5.21; Br 17.68; N 6,08. Calculated for CgsH,3Br
N,O, %: C 67,12; H 5,18; Br 17.87; N 6,26, C 67.12; H 5.18; Br 17.87;
N 6.26%.
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