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HETEROCONDENSED URACIL BETAINES BY THREE COMPONENT REACTION:

IMINOPHOSPHORANE, HETEROARENE, ISOCYANP\TE‘l
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Institut fir Organische Chemie und Biochemie® und Institut fiir Anorganische Chemieb
der Universitdt Bonn, Gerhard-Domagk-Str. 1, 0-53G0C Bonn 1, FRG

Summary: 1,3~-Dimethyl-6{triphenyiphosphoranylideneaminoluracit 1 affords with pyridines and
the isocyanates 2a—F in a novel type of a three component reaction pyridol[1,2-flpyrimido-
(4.5-d]lpyrimidines BSa—k (X-ray analysis of 5a).

Recently, we have reported on a simple procedure for annulating a pyrimidine ring to an
existing heterocyclic moiety, via iminoy;)hospl'mr-anes,2 By this means, uracils give pyrimido-
{4,5-d]pyrimidines :3these versatile reactions supplement our synthetic strategy of tailor made

heterocycies starting from heterocyclic 3-enamino esters and their iminophosphoranes ,5

In the course of heterocyclic syntheses with dihalcn_:,entlr'iphF.lnyIphv:)sphn::ranes1 combined
with studies on E:-aminorur'acil,6 upon treatment of 1,3-dimethyi-5(triphenyiphosphoranylidene-
amino)uracil 1 with isocyanates 2a—F in pyridine (as solvent}, we have found a surprising-
ly simple and versatile three component reaction leading to novel types of heterocondensed ura-
cils Ba—th (of. Scheme 1.

In an one-pot procedure, carbodiimides 3 are generated in situ by Aza-Wittig reaction
from the highly polarized uracil 1 ,6‘7 followed by a spontaneous addition to pyridine, present
originally as solvent. The reaction proceeds presumably via an 1,6-dipolar pyridinium yiide
L B to form the tricycle &4 A which in turn is dehydrogenated to afford the yellow to orange
colored, novel pyride[1,2-f]lpyrimido{4,5-dlpyrimidines Sa—F; from these, Se exhibits a
remarkably strong fluorescence. This reaction course represents a fundamentally new type of
heteroannulation. The structure of 5 & was estabiished by an X-ray8 diffraction analysis of
crystals obtained from ethanol (¢f. Figure 1).

Following from this analysis, S & exists as a totally planar moiecule { e.g. torsion angle

at N(14) (piot): 0.0°}. Similar to several studies of Potts et al.? on cross and pseudocross con-
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Scheme 1
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Figure 1. X-ray crystal structure of S a

jugated mesoionic betaines. it can be assumed that 5a—F1 can be described also in zwitter-
ionic canonical formulae. This is i.a. supported by some bond lengths:9 thus, the bond Ci5}-
C(9) shows o-character with mw-contributions ( 142.2(4) pm) and the bond C{14)-N(14) is ex-
tremely long (147.5(4) pm ) signifying no w-overlap between pyridine ring and C{14). With in-
creasing polarity of the solvent, the UV-absorption maxima shift to shorter wavelengths indica-
ting a charge separation in the ground state of the molecule _10 in 5Sa—h. the low field shift
of 8-H (9.31-10.29 ppm) 9-H (7.93-8.12 ppm)_ and 11-H (9.31-9.85 ppm) in the *H NMR spec-
tra may be explained by anisotropic effects caused by C=0 and C=N groups. respectively, but
as well as by a positive polarization of the pyridine moiety.

This three component reaction can also be transferred to substituted pyridines, as e.g.
ethyl nicotinate and 4-picoline, and the tricycles S5, Sh are smoothly formed:

CH,
o /, | CO4C,Hs
PN NIPN
Ay S0
|
CH
Sq

At present, pyridine alkaloids, such as nicotine and anabasine, are studied as heteroarene
components in this synthesis of uracil betaines; additionally, we have found that this novel hete-
roannulation can be easily transferred also to other 6 mw-heteroarenes and their benzo deriva-
tives. Further investigations and additional aspects of this generally applicable reaction will be

the subject of a forthcoming publication.
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