Pyrrole studies, Part 48.1 13C NMR characterisation of
imines and related compounds derived from pyrrole-
2-carboxaldehydes and pyrrole-2,5-dicarboxaldehydes
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In contrast with the imines formed from monoaminoalkanes and a,w-diaminoalkanes with pyrrole-3,4-dicarbox-
aldehydes, which exist in a tautomeric 3H-pyrrole form, pyrrole-2-carboxaldehydes and -2,5-dicarboxaldehydes
react with amines to produce 1H-pyrrolyl-methylenimines. Pyrrole-2,5-dicarboxaldehydes with 1,2-diamino-ethane
and with 1,3-diaminopropane yield symmetrical macrocyclic systems, contrary to earlier reports.
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In earlier publications?we established, usif§dC NMR spec-
troscopy, that pyrrole-3-carboxaldehyde reacted with

\ — - . . -
N, aminoalkanesg,w-diaminoalkanes and aminoarenes to pro-
R N R=H H- N, duce imines having theHtpyrrole system and not that of the
N X -~ alternative Bi-pyrrole tautomer. In contrast, the correspond-
R N/ /H‘N/ ing reactions with pyrrole-3,4-dicarboxaldehydes produced
N / N/ imines having the 3-pyrrole system, which are stabilised by
z N intramolecular H-bonding? We now report theé3C NMR
\ / . spectra for the imine® and5, obtained from pyrrole-2-car-
boxaldehyde and pyrrole-2,5-dicarboxaldehyde (Table 1),
2 which show that they exist predominantly &&dyrroles and
not as H-bonded2-pyrrole tautomers. The symmetry of the
—H X = = - 13C NMR spectra ob unequivocally identifies the products
a E _ :ﬁ ;_ (832)2 g 2 _ :f ; _ CHa)s obtained froma,w-diaminoalkanes with pyrrole-2,5-dicar-
¢ R (CHa)s AT boxaldehydes as macrocyclic tetraimine systems, which
e R=H; X=(CHp) appear from infrared spectroscopic and elemental analysis to
f R=H; X=(CH)2NH(CH2), have a molecule of water occluded in the central cavity. This
g R =Me; X=(CHy), h R =Ph; X=(CHb»), evidence conflicts with the previously repod&darbino-
lamine structure for the macrocyclic systems. Analogous to
R
HO / \
N \ / \
NH H N N N,
[ X\ N /
N
N H N

5

aR=H X=(CHy), ¢R=Me, X=(CHy), dR=Me X=(CHys

Table 1 Characteristic '3C NMR signals for 1H-pyrrolylmethyleneimines and macrocycles

a-pyrrolyl a-pyrrolyl B-pyrrolyl B-pyrrolyl CH=N- N-CH2-
2a-2f 130:0+0-1 (s) 123-3+3-3 (d) 109:1£0-4 (d) 113-8+0-7 (d) 152:1£0-4 (d) 60-2+1-2 (t)
29, 2h 130:0+0°5 (s) 127-5+0-0 (d) 108:9+1-4 (d) 113-8+2-9 (d) 152:9+0-7 (d) 62-1+0-9 (t)
ba 132:7 (s) 1327 (s) 114-2 (d) 114-2 (d) 152-4 (d) 619 (t)
5¢ 1285 (s) 1285 (s) 1236 (s) 1236 (s) 1511 (d) 61-8 (t)
5d 1285 (s) 1285 (s) 1231 (s) 1231 (s) 149-8 (d) 589 (t)
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1,2-diaminoethane and fror\,N-dimethyl-1,3-diamino-
propane leads t8 and 10, respectively, which are identified
inter alia by a13C NMR signal a® 85.0 + 0.5 assignable to
C2 of the reduced heterocyclic ring.

In all reactions of pyrrole-2-carboxaldehyde and the 2,5-
dicarboxaldehydes with the,w-diamino-alkanes we found
no evidence for the formation of condensation adducts analo-
gous to9 and10or 11
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9 n=2; 10 n=3 11
the previously reported reaction of 1,3-diaminopropane withTeCht”iq”ef used: NMRYC and'H) and IR spectroscopy and mass
pyrrole-3,4-dicarboxaldehydésthe corresponding reaction spectrometry.

with pyrrole-2,5-dicarboxaldehyde leads to polymeric prod-references: 26

ucts. This observation reflects the lower NziSccis confor-

mational preference for the formyl groups of Received 2 March 2001; accepted 30 May 2001
pyrrole-2,5-dicarboxaldehyde, compared with the 3,4-Paper 01/781

dimethyl derivative, which, combined with greater entropy
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Dialkylamines react with pyrrole-2-carboxaldehyde to yield
5,10-bis(dialkylamino)dipyrrolo[1,2:1'2'd]pyrazines?0.21 2
which are characterisedter alia by their'3C NMR signal at
5 70.0 £ 2.6 assignable to the C2/C5 atoms of the pyrazind2
ring. In contrast, the products obtained from the reaction of
N,N’-dimethyl-a,w-diaminoalkanes with pyrrole-2-carbox-
aldehyde depend upon the alkane chain length\'-
Dimethyl-1,6-diaminohexane produces the dipyrrolopyrazineyq
11, but a more favourable intramolecular ring closure of the
intermediate iminium species obtained froMiN -dimethyl-

(Paper 0044).
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