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Abstract—Condensation reactions of barbituacids with aldehydes, ketones, atigkir analogsalso with

participation of C- and N-nucleophiles as third components, resulting in versatile pyrimidine-containing
heterocyclic systems areonsidered.
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I. INTRODUCTION In the simplest instances where the molecule of the

carbonyl compound brought into reaction with hydro-

The ability of hydroxypyrimidines (here the term xypyrimidine lacks any groups alongside the carbonyl
“hydroxypyrimidin€ is used also with respect to that would be capable to participate in transforma-
their possible tautomers) to react with carbonyltions two alternatives of condensations can be dis-
compounds was amply demonstrated uprtdw. The tinguished. In the firstase the reagents reactin 1:1
interest to these reactions has been generated mostigtio to furnish 5e-hydroxyalkyl(aralkyl) hydroxy-
by the search of new biologically active substancepyrimidine derivatives that as a rule undergo intra-
since the presence in an organic molecule of anolecular dehydration resulting in a 5-ylidene com-
pyrimidine moiety that actually is a pharmacophorepound with an activated C=®ond. In thesecond
frequently provides the molecule with some kindcase the condensation provides 'Sybdenebishydro-
of biological effect. Yet the basic structures that werexypyrimidines (here condensation occurs at the ratio
subjected to the studies of such transformations ipyrimidine-carbonyl compound 2:1). Many among
some detail are few innumber. Nonetheless the 5,5-ylidenebishydroxypyrimidines are able to under-
progress achieved in this particular field of go intramolecular cyclization to afford polycyclic
pyrimidine derivatives chemistry is very significant. structures.
Therefore it seems appropriate to summarize the

. . . A large group of hydroxypyrimidines transforma-
av_allaple o_Iata especially because the attempts done fns involves a third component, C- or N-nucleo-
this direction concerned only narrow range safb-

strates and of chemical reactiotigreof. We should phile. These reactions provide additional possibilities

note at once that the present review ddalsly with of creating pyrimidine-containing  heterocyclic
= : ) systems.
hydroxypyrimidine reactions not with any class of
carbonyl compounds but with carbonyl compounds iny; 5-YLIDENE DERIVATIVES OF BARBITURIC
traditional sense,i.e. with aldehydes, ketones, ACIDS
quinones and their derivatives and heteroanalogs
(e.g., with nitroso compounds); secondly, we Barbituric acids, thei2-thio- and 2-selenoanalogs,
consider in the review the condensations with theboth substituted and unsubstituted at nitrogens, were
reaction center on theX®f the pyrimidinering. most often studied as C-nucleophiles of pyrimidine
_ character. Their reaction with carbonyl compounds,
" The study was carried out under financial support ofwith aromatic or heteroaromatic aldehydes givise
investigations in the field of natural sciences from Res- to 5-arylmethylene(hetarylmethylene)barbituric acids
sian Ministry of Education, grant no. 168 2001. (2, n= 0), commonly in a high yield [449]. In this
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way reaction of ferrocenecarboxaldehyde with theundergo condensation with barbituric acids providing
barbituric acid occur$30]. In reactionbetween tere- compounds®, n= 1-3) [5, 15, 21, 39, 40, 554].
phthalic aldehyde and barbituric acid takart both
carbonyls of the former [31]These transformations
are treated in part or comprehensively in som
reviews [3234]. The character of solvent if it was At the same time the saturated aliphatic aldehydes
not a pronounced base in the most cases did not affewtith barbituric acids afford colored substances
the direction of reaction. Compoundsl)( were (chromogens)d). The latter arise due to oxidative
obtained in water [2,35], aqueous dioxang35], degradation of the intermediate 5-alkylidenebarbituric
aqueous DMF[36], in alcohols [7, 11, 13, 25, 26. acids under the aerobic conditiofs6, 57]. By an
38-43], acetic acid[10, 12, 43-45], acetic anhydride ex_ample of reaction betweetl,3-d|ethylbarb|tur|c
[21], or in a mixture of acetic acid and acetic acid and hexanal in the presence of air oxygen and
anhydride [3]. With benzaldehydes possessingFES ions Scheme 2 was demonstrated to be valid
electron-withdrawing groups the use of dehydration27]-
media (mixtures of acetic acid and acetic anhydride)

In these reactions instead of aromatic aldehydes
ethe corresponding azomethines can be uf&sl.

are yet recommended20]. The condensation is Scheme 2.
facilitated by some Lewis acidge.g., anhydrous
ZnCl,) [46, 47]. A condensation of barbituric acid Q
with several benzaldehydes was described to occur in Ry /\
DMF in the presence of trimethylchlorosilafs]. 2 )\N *OHC "R
X
Also some examples of acid4)(syntheses were ﬁ
described that were carried out with no solvent at
microwave irradiation in the presence of KSF o) 0
50, 51]. 3+
| | Do Rj\ “ IR+OHC—R'
) -H _
R 0 XN 00 TN )
SN =X~ Ar(Het) R R
Xél\N O 2
R X = 0,S; R= H, Ak; R = Al
1

_ In the course of the process crotonic condensation
X = 0,8, Sen= 02 and formation of pyrano[2,8}pyrimidine derivatives
_ _ as precursors of the coloretdibstances were observed
These transformations are represented in agener[agg]_ Alkanals, 2-alkenals that may arise also
scheme; the intermediate-hydroxymethyl deriv- jn sjtu as products of the crotonic condensation, and

ativesA are sometimes isolated (Scheme 1). 2,4-alkadienals react with 2-thiobarbituric acids to
furnish yellow, orange, or recigments[58, 59]
Scheme 1. depending on the heating time under aerobic condi-

tions. Thekinetics of these pigments formation were
studied in[59]. We believe the information on isola-

O O HO
- - tion of individual 5-alkylidenebarbituric acids in
i + >:o _— i reaction between aliphatic aldehydes dparbituric
X ON"TXo X N0 acid based only on the data of elemental analysis to
I I be erroneous [60].

Malonic aldehyde, same asu,p-unsaturated
aldehydes affords with 2-thiobarbituric acid a pigment

A
O
- _ that was assigned structur®) ([61]. This pigment
N formation is used in quantitative and qualitative
Il\I o

-H,0 X)\ analysis on malonic aldehyde Vrarious, in particular
biological, liquids by spectrophotometric [62] and
fluorscence [63]methods. It was shown that the

The substituted cinnamaldehydes, 5-aryl-2,4-pentasensitivity of the method was reduced in neutral and
dienals, and also their heterocyclanalogs readily alkaline media[62].
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0 OH 0O R®
2
HN NN NH R\N = R*
S)\N/ OH O N’gs X)\I.‘I 0
H R!
3 4

C=C bond, andhen the adduct is oxidized into 2-(5-
pyrimidinyl)-p-quinone {) [72]. This reaction was
advanced as a method of quantitative analysis of
p-quinone and 1,4-naphthoquinone isolution.
Kinetics of reaction betweerbarbituric acid and
p-quinone were also studigd?].

The hexafluoroacetone with barbituric acid af@0
in the presence of tertiary amines insteadeaflidene

A reaction betweerbarbituric acid and polysac-
charidepolyaldehydes was descrijéd]. Depending
on the condensation conditions and reagents ratio t
products contain in their molecules from one to thre
barbituric acid molecules per monomenit.

derivative affords in a high yield 5-(1-hydroxy-1-tri-
fluoromethyl-2,2,2-trifluoroethyl)barbituric acid 8)
3]. The substances similar to compoundB) (
apparently may be regarded as intermediates in form-
ation of derivatives of 1-6) type. It is presumable
After heating barbituric acids with simple ketonesthat the dehydration of compound)(is an equilibr-
(acetone, butanone) the corresponding 5-alkylidenaum process, and the equilibrium is virtualpmplete-
derivatives 4) were isolated65]. 5-Ylidene deriva- ly shifted to compound8) because of high electro-
tives @) arise also in reactions of barbituric acid philicity of the C=C bond in the corresponding
with  4-cyano-3,4,5-triphenyl-2,5-cyclohexadiene-4-5-ylidene derivative.
one in the presence diCl, [66]. 2-Monosubstituted Kinetics of reactions ofbarbituric and 2-thio-

and 2,6-disubstitutedy-pyrones, 4-pyridones with L . e g .
1,3-(un)substituted _barbituric_and 2_-thiobarbituric\?vaérrbe'tirtlgdiggl[jsi ";‘E{]‘ pbde'L"Ze;%y;ﬁr;érfb;ﬂgg:g‘;%g‘z
acids also afford 5-ylidenebarbituric acids) @t heat- ;i jaiqehyde,  4-hydroxybenzaldehydgr4], of
ing in a mixture ofacetic acid and acetic anhydride 1,3-dimethylbarbituric acid with2-nitro-, 4-nitro-,
[67-70]. If the pyran ring contained carboxy groups 5’y qinitrobenzaldehydes [75]. The formation of
In 2 :and6 positions, the condensationascompanied g ,rimethylene derivatives from barbituric and
by decarboxylation. The attempts to prepare by this, yoionarhituric acids §) and benzaldehyde in
procedure  5-(4-pyranylidene)barbituric acifom o001 2 methyl-1-propanol,  acetonitril§74]
v-pyrone or 4-oxo-H-pyran-2,6-dicarboxylic acid (55,5 the kinetic law of a seconarder process,

were unsuccessful67].

with first order with respect to eachieagent. The

R O R3 00 Me limiting stage of the reaction is dehydration of the
N _ HN Me intermediateproduct, 5-¢-hydroxy-4-dimethylamino-
x=( _ Y o:< _ benzyl)barbituric acid A (Scheme A1, 74]. The

N HN — reactivity of 2-thiobarbituric acid turned out to be
0 R* 0 & N n higher than that of barbituriacid. Also was revealed

5 p P that with decreasing polarity of the alcohol the

reactivity of the barbituric acids iseduced. This is
apparently due to the decrease in the solvation energy
of barbituric acid anion and aldehyde that on the one
In reaction with barbituric acid giving ylidene hand reduces the activation enthalpy of the reaction
derivative 6) only one of keto groups fron,6-di- and on the other hand increases the role of the entropy

methyl-1-phenyl-4,5,6,7-tetrahydroindazol-4,5-dione, factor in the course of condensation and thus makes
is involved that in4 position [71]. its contribution more important than that of thetiv-

ation enthalpy.

O HO The reaction betweeprquinone and barbituric acid
in aqueous methanol affording quinon@) (is also
described with the secoratderkinetic equation, with
the first order ineach componerj76].

00 NH . CF,
0] )\ CF,
NH 0" N O _
o) o) H Nitroso compounds aszaanalogs of aldehydes
7

8 behavevery similarly to the latter with respect to
barbituric acids. For instanceN,N-dimethyl-4-

However in reaction withp-quinone or 1,4- nitrosoaniline afforded in reaction with barbituric acid
naphthoquinone the barbituric acfast adds to the the corresponding 5-imino derivatived)( Yet the

5 X = 0,S; Y = 0O, NH, C(CN)Ph.
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nitroso compound turned out to be less reactive thamediates in theseeactions. This assumption was
the aldehyde, but the kinetic relations in the reactiorconfirmed by special experiments [77] (Scheme 3).
were the samd41].

Scheme 3.

O
HN /N O
A N~
0] O NMe, 1 + /& - -~ 10
H 9 O ITI X

Ill. 5,5'-YLIDENEBISBARBITURIC ACIDS However kinetics of 5,5ylidenebarbituric acids

The k | ff . £ 5 5 vli formation were not studied up tithow. As themost
e known examples of formation of 5,5™-ylidene- rapaple formation mechanism of compoundg)(

bisbarbituric acids X9), condensation products of 5,4 q1) may be regarded addition of a barbituric acid
composition aldehydeyrimidine 1:2, are relatively pion 1o the C=C bond in the corresponding 5-aryl-
rare. For instance, barbituric and 2-thiobarbituric methylenebarbituric acid1}.

acids with benzaldehydes in pyridine yielded di-

pyridinium salts of 5,5benzylidenebis[(2-thio)- V. INTRAMOLECYLAR CYCLIZATION
barbituric] acids[77, 78], and from2-thiobarbituric ' OLEC cyc O

acid and benzaldehyde in aniline was obtained a di- the condensation products from barbituscids
anilinium salt[79]. Note that unlike barbituric acid onq carbonyl compounds containing other reactive
which furnishes these salts only with aldehydesgroups can undergo transformations providing

containing electron-withdrawing group$/7], the  yersatile pyrimidine-containing heterocyclic systems
2-thiobarbituric acid is capable of reacting in this way Py g y y '

also with less electrophilic aldehydg#s]. At acidify- 5-(o-Halobenzylidene)barbituric acids1)( when
ing these salts the tricyclic structure decomposed intheated to 22260°C suffer dehydrohalogenation
5-arylmethylene(2-thio)barbituric 1] and (2-thio)- affording 5-deaza-10-oxaflavind?) in 85-92% yield
barbituric acids[77, 78]. Some bisderivatives of [82].
barbituric acids are stable not only aslts. For
instance, with isatin and 1-methylisatin the barbituric

acid gives the corresponding bisderivatived)( at 9 , 9 K
the C=0 group of isatin[80], and 2-thiobarbituric NN , Ry N\ 4
(but not barbituric) acid with the most electrophilic A R | R
aromatic aldehydes in alcohol provides the cor- 0" N0 sTNT 0
responding bis-2-thiobarbituric acifig3]. " R13
1,3-Dimethyl-6-mercaptouracil with formaldehyde
in methanol at 20C also forms 5,5’-methylenebis O
derivative (@0) [81]. RZ\NJS{@
R SJ\N (0]
R NN R'

YH YH OH OH 14
R' R' O
\WN/ HN”X = NH
X)\N A O)\N 0 O Nl&\o In contrast too-halobenzaldehydes the aliphatic

halocarbonyl compounds apparently alkylate the C
atom of the barbituricacids, and their carbonyl
group takes part in formation of an ether bond with a
carbonyl at € of the pyrimidinering. For instance,

10,11, X, Y= 0O, S;:R= H, Ar; R = H, Me. 1,3-diaryl-2-thiobarbituric acids with chloroacetone

afford 1,3-diaryl-6-methyl-4-oxo-2-thioxo-1,2,3,4-

It is presumable that compound40f and (1) tetrahydrofuro[2,3]pyrimidines (13, R®= H, R} =
arise from addition of a 2-thiobarbiturarcid molecule Me) [83], andwith 2-bromocyclohexanone tetrahydro-
to the 5-ylidenebarbituric acidsl) that are inter- benzofuro[2,3d]pyrimidines (4) [84].

R R H H
10 1
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Scheme 4.
0] 0]
CHO iy H,0, 25°C N ONH
R + )\ R /&
OH O7 N °x o X
H OH
EtOH/H,,0 16
X
Jj\ Dioxane
HN™ " NH
O 0]
0] 0] OH
NH AcO/Ac,0 ¢ =
R A 12 : Py R
0" N"™X X~ N0
H H
15 1
X=20,5S
Chromenopyrimidine derivatived ?) arise also at R 0 o Ar

heating 5-salicylidenebarbituric acids obtaindm > M
barbituric acids and salicylaldehyd¢82, 85]. Be- R4MN/ e
sides these compounds barbituric acids with salicyl- N”gx o)\N 007 Ph

aldehydes afford 4 more types of substances: (1) I |

5-salicylidene derivativesl] same as with the other 17 R Me 18
benzaldehydes [86]; (2) 5/ 5alicylidenebisbarbituric

acids (0) [82]; (3) 1,5-dihydro-5-[2-oxo(thioxo)-4,6- o R o R
dioxohexahydopyrimidin-5-yl]-2H-chromeno[2, 3]- 2 2
pyrimidine-2,4(3)-diones (5) in 83-85% vyield[29, RN ] RN | N,
86, 87], and (4) 1&hydroxy-2,3,4,16-tetrahydro- Ay s Ay R
1H-chromenol[2,3d]pyrimidine-2,4-diones 16) [86] X7 0 REOXTN OFR
(Scheme 4). Apparently one type of the above com- R 19 R 20

pounds was obtained if6].

~ Compounds 12) are also obtained when 5-salicyl-  ynsubstituted and 1,3-disubstituted 2-thiobarbituric
idenebarbituric acids 1j prepared from barbituric acids with benzoin on boiling in benzene in the

acids and salicylaldehyde are subjected to intrapresence ofp-toluenesulfonic acid giveise to furo-
molecular cyclization effected by acetic anhydride[2 3-d]pyrimidines (L3, R® = R* = Ph) in 55-60%

[35]. Hydrogenation of chromenopyrimidinesl?)  yield [89].

with sodium borohydride provides compounds/,( _ _ _ o
R® = H) that also arise at cyclization of B-fydr- Yet with various monosaccharides the barbituric

oxybenzyl)barbituric acids or directly at boiling acids do not yield fused heterocyclic systems but only
barbituric acid and salicylaldehydes in alcoholic solu-2-glucopyranosyl derivative$90].
tio_n containing methanesulfonic g~toluenesulfonic Another approach to pyrimidines fused with oxy-
acid [35]. gen-containing rings consists in reacting barbituric
The condensation product of barbituric acid andacids with a,B-unsaturated ketones. Therewith the
4,6-dihydroxypyrimidine-5-carboxaldehyde enters abarbituric acids first add to thactivated C=Cbond,
complicated chain of transformations apparently duend in reaction with chalcones the addition products
to nucleophilic attack on the €atom in the dihydr- (18) have been isolated in 676% yield [29]; then at
oxypyrimidine fragment by the carbonyl from the the expense of the carbonyl groufpsms a pyran ring
barbituric acid. As a result formS-aminomethylene- to yield finally pyrano[2,3d]pyrimidines (@9). As
barbituric acid or derivatives theref88]. examples of these reactions may be cited those of
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barbituric acids with chalcond91], 4-aryl-3-butene- in the presence of perchloric or phosphoric acids
2-ones[92, 93] inacetic acid in the presence of®,. yielded pyrano[2,3]pyrimidine derivatives 24) [97].

However at boiling in methanol in the presence of
, . : S : For a number ofy-pyrones and 3-acylchromones
triethylamine the thiobarbituric acids only add to thereactions with barbituric acids (X = O. S, R = H,

activated C=C bond of the chalcone. Similarly were . . o
prepared  1,3-diaryl-5,7,7-trimethyl-4-oxo-2-thioxo- Me, Et, Ph) were described carried out at heating first

1,2,3,4-tetrahydro- H-pyrano[2,3d]pyrimidines @o) N @ mixture of pyridine with triethylamine, and then
from 4-methyl-3-penten-2-onf94]. CompoundsZ0) N acetic acid contalnlng'sulfurlc acid wheoecurred
were also obtained at heating 2-thiobarbituric acig?ot only the condensation of the reagents but also
with excess acetone or methyl ethyl ketone in thed rearrangement with opening of the pyraimg
presence of triethylamings2]. The reactiorbetween followed by its closure [98101]. Fromthese trans-
barbituric acid and levoglucosenorl) gives rise to  formations resulted in particular compoundb,( 26)
a mixture of two substances: a product of barbiturid98, 99].
acid addition across the C=C bond of levoglucose- 5_aryimethylene- or 5-alkylidenebarbituric acids
none @3), and a product of cyclization of the latter y,ssessing a conjugated heterodiene fragment enter
into semiketal 22) [95]. into intramolecular DielsAlder reactions when the
ylidene part of their molecules contains doubtends.
0 The barbituric acid and its 1,3-substituted derivatives
HN reacting with aldehydes of terpene or steroid nature
@O + A [102], e.g., with (R)- and @©)-citronellal [103, 104],
— N"~0 6-alkenals[105, 106], ando-allyloxy-, o-allylamino-
H or o-(3-butenyl)benzaldehydes [10F10] afford the
21 corresponding unsaturated 5-ylidene compounds that
0 further undergo intramolecular hetero-Diefdder
o) 0 reactions with participation of the carbonyl oxygen
from position4(6) of the pyrimidine ring and of the
+ 0 0 double bonds at €atom or at more removed atoms
of the ylidenefragment. Therewittdepending on the
HN\H/NH structure of the olefin fragment occurs either version
0 a or b of its coordination with the heterodiesgstem,
22 23 or both. As a result othese conversionf®rm in good
yields tri- or polycyclic pyrimidine-containing com-
The presence of a hydroxy group in tmetho- Pounds 27, 2§ (Scheme 5). At the use othiral
position of the benzengng in chalcone also provides catalysts the reaction occurs enantioselectiyehi].
a possibility of utilizing the group in preparation of  Apart from the reaction with maloni@ldehyde
pyrano[2,3d]pyrimidine derivatives. For instance, described above some othesises ofbarbituric acids
the reaction of 1,3-d|aryI-2-th|obarb|tu_r|c aC|ds_V\_/|th reactions withp-dicarbonyl compounds arknown.
4-(2-hydroxyphenyl)-3-buten-2-one  in  pyridiné The condensation of 1,3-diaryl-2-thiobarbituric acid
afford,z, compoundslf, R =chyAc, R" = H) in i ethyl acetoacetate givesse to pyrano[2,3]-
65-75% yield [96]. pyrimidines @9) [112]. By treating pyranopyr-
The reaction of 1,3-disubstituted barbituric acidsimidines @9) with the Grignard reagent the carbonyl
with o,B-unsaturated3-chloroketones of-diketones group in position7 was substituted by two alkyls, and
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Scheme 5.
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%4 | N/R a R 4 l ~ N~ R b @ | N/R
5
R N/&O /&O N/go
1'{1 1 1

2

R
50 s 07 N 5 O
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27 1 28
Scheme 6.

0]
N~
0] N/gX

X X |
/CH2+ O:< _— >:<
Y Y
X —— Cyclization products

0 0 o
H
~ \N v / 2
1Y o — ;\% .
X I\|I 0] X ITT @)
the resulting substance®() possessed antibacterial 0 o) R’

n iCi rties. : 2
and fungicidal properties R\ RS A
o A A AN
3 O I\\I

' O Me ' O ﬁl llil R
RN & RNNF 32 33
X)\II\I 0" "0 O)\ITI SN The amino group in a carbonyl compound can be
R R produced in situ. Thus pyrimido[4,58]quinoline
29 30 derivatives 80, R = R = H) were obtained by
reduction of 5e-nitrobenzylidenebarbituric acidd)(
0 0 [116].
R‘N y N,Me
)\ ! /g V. THREE-COMPONENT CONDENSATIONS
O II\I N II\I o
R Me Condensations involving C-nucleophiles. The
31 reactions of barbituric acids, carbonyl compounds,

By condensation of barbituric acids witb-tri- ~and C-nucleophiles can be described by a scheme

phenylphosphoranylideneaminobenzaldehyde or witficluding two pathways leadinffom the reagents to
6-amino-1,3-dimethyluracil-5-carboxaldehyde infinal products (Scheme 6). Examples for both paths
pyridine derivatives of pyrimido[4,Bjquinoline @0, ~ Were described.

R = R = H) and pyrido[2,3:6,5- d']_dlloyflm'd'g‘e Relatively seldom are events of barbituric acids
(31) respectively were obtained (yields 4%)  ,qgition to the activated multiple bonds of molecules
[113]. Reaction of 3-amino-1gttolyloxy)isoquino-  grom the other compoundslasses arisingrom con-
Iz'njzgi'g%?%‘:"liiwgi )‘f‘gtg 3bir_tt)éttLr’2ﬁ ;%Se%/%[ded densation of C-nucleophiles and aldehydes. As
Syrimidol 5b§)nap¥1th3>/ridirlle’ 5 [114]y The cor  €xample the addition of barbituric acid to 2-benzylid-
densation of 1,3-diaryl-2-thiobarbituric acids with pe o S IAAGNS, BTl and to- anvidenemaiono-
3-R-5-amino-1-phenyl-4-pyrazoledaoxaldehydes '
gives rise to derivatives of H-pyrazolo[4,3':5,6]- The final products of barbituric acid addition to
pyrido[2,3d]pyrimidine 33) [115]. 3-cyanomethylene-2-indolinones are spiro{oxindol-
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3,5'-(5H-pyrano[2,3d]pyrimidines)} (34) [119-121]. 1,2,3,4,5,6,7,8,9,10-decahydropyrimido[4]J§uino-
lines 37) that are readily oxidized even with hydro-
xylamine into 5-aryl-8,8-dimethyl-2,4,6-trioxo-
1,2,3,4,6,7,8,9- octahydropyrimido[4tﬁquinolines
(38) [128]. Theketone carbonyl group is not involved
|5nto these transformations.

The addition of cyclohexanone and malononitrile
to 5-arylmethylenebarbituric acidd)(was described
[122, 123]. The probability oaddition of the second
molecule of CH-acid to the exocyclic C=C bond
according to quantum-chemical calculations depend
on the electron density on the bond [128bme cases The role of the CH-acid component can be played
of organomagnesium compounds addition to theéy phenacylpyridiniumbromide andthus in acetic
C=C bond in the 5-arylmethylenebarbituric acid} ( acid in the presence of ammonium acetate succeeds
are known [125]. preparatlon of pyr|d0[2 Mpyrimidines @5, R

Ar, R* = H, R° = Ph) in 46-82% yields [13, 38]

The reaction betweef,3-dimethylbarbituric acid,

R? pyridoindoloacetaldehyde derivative, arfdbenzyl-
oxy-1-butene provides analogs of alkaloid strychto-
R’ zidine 39) [129]. This multistage procesacludes as

a stage a hetero Dieladlder reaction.

R .9 R iy
0 5
»i COOEt XTNNo
Ry | R
40
XJ\II\I g ¢
R' Condensation involving N-nucleophiles. The

36 2-thiobarbituric acids enter into Mannich reaction
with formaldehyde, piperidine or morpholing.0],
In reaction of 5-furfurylidenebarbituric acid with with anilines[16, 17]giving rise to the corresponding
ethyl cyanoacetate or diethyl malonate in the presencg-aminomethyl derivatives4Q). Mannich bases4Q)
of ammonium acetate were obtained respectively ethyform also in reaction of 5-arylidenebarbiturcids
7-amino-2,4-dioxo-5-(2-furyl)-1,2,3,4-tetngdro- (1) with piperidine or morpholine thus suggesting that
p)érido[z,3d]pyrimidine-6-carboxylate33(5, X = O, the arylidene derivatives1l] may be regarded as
R® = 5-furyl, R”* = COOEt, R = NH,) and ethyl organic Lewis acids[130].
[é%?j]&?ﬁgm?m(g gugg)rbldf)’/%ég .;@he[);azké)]/dr(c):%yr:]lfjo A similar reaction of barbituric acid with f_orm-
pounds 85, X = O, S, R = Ph, 2-furyl, 2-thienyl, 2ldehyde and Cu(dandd)CIO; (danda = 3,7-diaza-
4-pyridyl, R = COOEt, B = Ph, NH,) were pre- nonane-1,9-diamine) in watenethanol mixture
pared by reaction between aryl(hetaryl)methylenereSUItS in copper(ll) complex with a macroazacyclane
malononitriles, aryl(hetaryl)cyanoacetates, and aryl' gand that contains barbituric acid as a spirosubstitu-
(hetaryl)benzoylacetates with 2-thiobarbituric acids€nt In the macroring 41) [131].

[127].
5-Arylmethylenebarbituric acidslf undergo con- NH HN NH )
densation with 3-amino-5,5-dimethyl-2-cyclohexe- ( =0 2Cl0, -H,0
none to furnish 5-aryl-8,8-dimethyl-2,4,6-trioxo- NH HN
o R 0 R 0 41
2 2
N RN j . .
A | Me A W Me N-Nucleophile may act as a unit connecting two
o N N Me O N N Me pyrimidine moieties into a pyridinging. Thus a
R H R three-component condensation of barbituric or
37 38 1,3-diaryl-2-thiobarbituric acids with aromatic
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aldehydes and ammonia or anilines provides deriva- With hydroxylamine the 5-arylmethylenebarbituric

tives of pyrido[2,3d:6,5-d']dipyrimidine @2) [132, acids () afford isoxazolo[3,4d]pyrimidine deriva-

133]. tives @7) [11] or isoxazolo[5,4d]pyrimidine deriva-
tives @8) [140].

0O R 0 O R3 3 3
R R® R O R 0 R
N N N R- R~
Py Il A PN | NN N B
XN S0 XN A Lo L
R' R' R R' R* X iy N
42 43 47 48

5-(1,3-Diaryl-3-oxopropyl)-1,3-dimethylbarbituric _ o , _
acids (8) obtained from 1,3-dimethylbarbituriacid Thus the reactions of barbituric acids with carbon-
and appropriate chalcones on heating with ammoniuril compounds are promising for preparation of a
carbonate in acetic acid afford in €88% yield great number of fundamental structures containing

pyrido[2,3-d]pyrimidines @5, R' = R*= Me, R* = the pyrimidinering, in particular, fused with other
Ar, R*= H, R = Ph)[29]. heterocycles.
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