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Abstract-6-Hydroxy-5-diazo-6l-uracil and 6-hydroxy-5-diazo-1,3-dimethyHeuracil enter into azo
coupling reaction withCH-acids, active phenols, arylamines, and heterocycles.coheitions of reaction
depend on the substrateharacter.

Pyrimidine derivatives, in particular, derivatives of ~ The goal of this research was investigation of the
uracil, occupy an important place in the chemistry ofability of 5-diazouracils to azo coupling with active
heterocyclic compounds. This aused by the wide aromatic compounds and CH-acids. We found that
spread of such compounds in living matter and by6-hydroxy-5-diazo-Bl-uracil () reacted with some
biological activity of many amonghem. The uracil substrates without catalyst in boiling methanol where
structure defines that these compounds can act bothexisted in the form of methoxy derivativiéa. This
as unsaturated carbonyl and aromatic compounds thusethod provided relatively good results when the
providing a versatile reactivity. coupling occurred enoughrapidly. Thus strong
CH-acids, for instance, acetylacetone, dimedone,
1-phenyl- and 14ttolyl)-3-methylpyrazol-5-ones,
and also 2-naphthol, under these conditions are
readily converted into derivativel$l -VII (Table 1).
éAt the same time in reaction of diazouradilwith
alkyl cyanoacetate was isolated a product whose struc-
ture wefailed to establish, and with benzoylacetone,
1-naphthol, and resorcinol the products of azo
coupling were strongly contaminated wittmpurities.
The formation of intractable reaction products along-
: . . . side the azo coupling may be due to diazouracil
diazo-@H-uracil, 5-diazo-6 methoxy-6H-uracil and ability to undergo recyclization (also to photo-

6-hydroxy-5-diazo-1,3-dimethyl-6H-uracil at heating : .
and in the presence of bases were described [4, 5. Agshemlcal one [11]) and to suffer replacement of diazo

to azo coupling the only communication reported on foup [12]. In wateralkali without heating diazo

: : o compound| readily reacts with 2-naphthol yielding
reaction of 6-hydroxy-5-diazotb-uracil with Me,NH : ; ‘
in anhydrous >r/nedi31/n{1] The ability of 5-;2azo- azo dyeVIl. However reaction with CH-acids and
uracils to undergo azo. coupling with other azoIess active phenols under these conditions results in

components may be predicted from the essentia‘fompleX reactionmixtures.

contribution of betaindrontier structures into their It turned out that the azo coupling of diazouracil
resonancehybrid. Thesignificance of this contribu- with quite a number of substrates can be more
tion is demonstrated by the fact that the length ofsuccessfully carried out atoom temperature in
the N=N bond and the position of its absorption bandethanol in the presence of an equimolar amount of
in the IR spectra [1, 6] are intermediate between thesBlaOH. Thebest results were obtained when the solu-
parameters in aryldiazonium salts [7, 8] and aliphatidion of compound (which in the ethanol transforms
diazo compounds [7, 9]. Recently the most ofapparently into 6-ethoxy derivativdb) was added
research connected with 5-diazouracil was directetb a preliminary prepared solution of phenolate or
to its transformations under biochemical conditionsenolate inethanol. The reaction is fast an in most
or to its biological activity[10]. Therefore it is an cases is not complicated by sidgmocesses. After
urgent task to prepare biologically active uracil neutralization of the reaction mixture witicetic acid
derivatives through azo coupling of 5-diazouracil. the coupling products were isolated in fajields.

Although 5-diazouracil and 6-hydroxy-5-diazo-1,3-
dimethyl-8H-uracil are known for a long time [1, 2],
the descriptions of their reactivity with respect to
nucleophiles are verjyimited. It is known that 5-di-
azouracil and its methyl-substituted derivatives ar
capable ofreversible addition of the simple nucleo-
philes (water, alcoholsHCN, amines) at6 position.
For instance, by diazotization of 5-aminouracil was
obtained a hydratedorm, 6-hydroxy-5-diazo-Bl-
uracil [1-4]. Besides recyclizations of 6-hydroxy-5-
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Under these conditions compounid cleanly reacted fragment of moleculeXIll in the course of this
with acetylacetone, benzoylacetone, alkyl cyanoprocess.
acetate, malononitrile, resorcinol, 1- and 2-naphthols, . . o of compound -VI, VIl -X, Xl
and anthrone furnishing the corresponding azo coupl- .
. ) was confirmed by!H NMR spectra (Table 2). In the
ing products I, VIl -XIll ) (Table 1); compounds spectrum of compoundll the methyl, and in the
Il and VIl were identical to those obtained by thesgectrum of comppoundV the met%{llene groups
corresponding reactions in methanol withaalkali. appear as couples afinglets, and in the spectra of
In the reaction of diazo compouridwith anthrone compoundsVIll and IX the signals of all protons
in alkaline reaction mixture arose a sodium sélV/ appear in double set including the protons of hetero-
that was isolated as dark-blue crystalline substanceycles. All eight anthracene protons of anthrone
The free acidXlll of light-yellow color was obtained derivative XIll appear as separate signals, and in the
by neutralization of the reactiomixture. Compounds presence of oxygen traces they coalescediys into
Xl andXIV are always isolated with anthraquinonefour peaks. Therefore to the compouneientioned
impurity due apparently to thease otheir hydrolysis. may be assigned the structure of 2-(uracil-5-yl)hydr-
This assumption is confirmed by ttiact that at heat- azones of 1,2,3-tricarbonyl compounds IlI, 1V,
ing hydrazone Xlll in water-ethanol solution of VIII -X, of 4-(uracil-5-yl)hydrazones of pyrazole-4,5-
hydrochloric acid anthraquinone forms in higteld.  dionesV, VI, and uracil-5-yl)hydrazone of anthra-
We failed to clear the transformation of the uracilquinone XIlI . Just the hydrazone structure in the
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Table 1. Reaction conditions and characteristics of compoutidsXV, XVII, XVIII

Compd.| Time, h Yield, g mp, Found, % Calculated, %
no (method) (%) °Cc Formula
' C H C H
i 5 (@ 0.25 (52) 268-270 45,15 4.36 CH,N,O, 45.38 4.20
i 0.25 0) 0.32 (67) 269-271 45.62 4.41 CH,N,O, 45.38 4.20
v 10 @ 0.36 (67) 298-300 51.57 5.16 C,,H..N,O, 51.80 5.04
\% 0.25 @) 0.33 (54) 330-335 54.05 3.68 C.H,N O, 53.85 3.85
Vi 0.25 @) 0.36 (56) 335-340 55.40 4.36 C,H.1.N:O, 55.21 4.29
VIl 0.25 0) 0.45 (75) 319-321 59.29 3.67 C,HoN,O; 59.57 3.55
VI 0.3 b) 0.42 (67) 286-288 56.48 4.36 C,,H.N,0O, 56.00 4.00
IX 1 (b 0.24 (47) 260-261 43.69 3.05 C,HNLO, 43.03 3.59
X 0.25 0) 0.17 (42) 249-252 41.52 2.20 C,H,N:O, 41.18 1.96
Xl 0.5 D) 0.40 (75) 360-362 48.90 3.44 C,,H-N,O, 48.39 3.23
XIl 0.25 0) 0.27 (50) 320-322 59.35 3.80 C,HoN,O; 59.57 3.55
Xl 0.1 b) 0.27 (42) 290-295 65.37 3.74 C,gH1N,0O 65.06 3.61
XIV 0.1 b) 0.24 (35) @ 60.52 3.21 C,gH.;N,O/,Na 61.02 3.10
Na: 6.15 Na: 6.50
XV 20 (@ 0.25 (64) 301-304 61.65 4.71 C,eH1.N,O; 61.94 4.52
XVII 7 (@ 0.25 (69) 243-245 62.24 4.45 C,eH1.N,O; 61.94 4.52
XVII 5 (@ 0.31 (76) 272-275 58.64 4.16 C,eH..N,O, 58.90 4.29

& Compound decomposed at 230C°C without melting.

molecules of these compounds results in nonequivaompounds/Ill andIX. In the spectra of hydrazones
ence of methyl (methylengroups in the azo coupl- V, VI appears a single set of signals; it means that the
ing productdlil andlV, and in existence of a mixture interconversionE- and Z-isomers occurs relatively

of E- andZ-isomers in asymmetrical derivativésl| easily, or that in solution exists a singeomer.Intra-
andIX. That the C=N bond possesses nearly doublenolecular hydrogen bond in these molecules apparent-
character is testified by théact, that coalescence of ly does not exist for the C=0O group in fve-
signals in the spectrum of compouh/dill in DMSO- membered ring is stronglyleviatedfrom the hyd-

dg starts to appear only at 130, and in the spectrum razone NHproton. It isconfirmed by the lack in their

of compoundlll it is not observed. The interconver- *H NMR spectra of a characteristic downfieignal.

sion of syn andanti-isomers is also hampered by the

intramolecular hydrogen bond between hydrazone NH 0 p-Oy~Me H X

proton and carbonyl groups of the fragment of CH- 5 L

acid; this hydrogen bond is indicated by downfield \N)TN‘NI(Ph H\N Me

shift of this proton in the spectra4.0 (Il ), 14.75 O)\N

(IV), 13.95 Yl ), 12.65 ppm KX). l

H
Intramolecular hydrogen bond stabilizes the stereo- VIIIA VIIB

isomeric derivatives of unsymmetrical CH-acids to |I|\|I
unequal extent. For instance, ircompound VI OFEt O H C
where an efficient intramolecular hydrogen bond mayH \Nj: H\N I\NJ\CO E
arise with any of two carbonyls, the ratio of A and B )/\ 25t
isomers equals to 72:28; in the derivative of cyano- g
acetateIX where the cyanagroup cannotform a H
hydrogen bond the ratio of A and B isomers is 87:13 IXA IXB

(in DMSO-dg). An evidence of thetrong influence of

the hydrazone fragment structure on the electron The coupling products with phenols: 5-(2-hydroxy-
density distribution in heterocycle is the splitting of 1-naphthylazo)uracil \(Il'), 5-(2,4-dihydroxyphenyl-
proton signals from the uracil ring in the spectra ofazo)uracil KlI), and 5-(1-hydroxy-2-naphthylazo)-
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uracil (XI1') unlike hydrazonesll -VI, VIII -X have The chemical shifts of naphthalene protons in these
deepercolor. The?roton CH of the uracil ring gives compounds are very different; therewith th coupling
a signal in their'H NMR spectra in weaker field constant in the doublets in the spectrum of compound
(8-8.5 ppm) (Table 2). On this basis a structure ofXIl is larger (9.1 HZ)than in the spectrum of azo
azo compounds and not hydrazones was assigned ¢ompound XV (8.4 Hz). Taking into account the
these compounds. In the molecules of compounds iknown fact that insimilar naphthalene derivatives the
question the azo group with OH group of the aromaticcoupling constant for & and CH protons is usual-
fragment form an intramolecular hydrogen bond ady larger than for CH and CH protons [13] to
shows the downfield position of the signal from this compound XII was assigned arortho-substituted
proton X, 12.45;XI, 15.2; X1l , 13.7 ppm). structure, andsubstanceXV was regarded apara

_ _ _ hydroxyazo compound. It is not yet clear how two
_ Dye XIl' was separated with an impurity hard t0 methy| groups in diazouraciffect the orientation of
isolate. According to'H NMR spectrum the latter is the substituents. At the same time the reaction condi-
an isomeric product substituted para-position. The  tjons apparently did not significantly influence the
aromatic signals of this impurity had the chemicalgrientation, for the main component of the mixture

shifts similar to those in the spectrum phra-sub-  gptained at heating diazouradilwith 1-naphthol in
stituted productXV that we obtained by heating methanol was azo compourXll .

1,3-dimethyl-5-diazouracil XVI) with 1-naphthol in

methanol. Methylated diazouracilXVI possesses reactivity

similar to that of diazouracil; however its coupling
The position of azo group in compoun®dl and with naphthols at heating in ethanol or methanol
XV was deducedrom the following observations: occurs more cleanly. By this procedure we prepared

Table 2. IR, UV, and'™H NMR spectra of compound$ -XV, XVII -XIX, XXI, XXIl, XXIV

Compd. IR spectrum, | UV spectrum, 'H NMR spectrum,d, ppm, J, HZ
no. v, cmt homae MM (lOgE)

Il 905, 1290, 1510,| 251 (3.86), |2.35 s (3H,COCH,) 2.45 s (3H,COCH,), 7.7 d (1H, H, J 6.1),
1620, 1665, 1700, 394 (4.12) [11.15 d (1H, H, J 5.3), 11.7 s (1H, H), 14.0 s (1H, NH)

3070, 3570
\Y 1600, 1665, 1710] 262 (3.79), |1.0 s (6H, 3CH), 2.5 s (2H, CHand DMSO), 2.6 s (2H, C§), 7.6 s (1H,
3245, 3515 424 (4.27) |H%, 11.3 s (1H, H), 11.8 s (1H, H), 14.75 s (1H, NH)
Vv 1380, 1630, 1690 245, 424 [2.3 s (3H, CH), 7.2 t.t (1H, H, %3 7.4),7.45 t.d (2H, H, H®, 33 7.1),
1705, 3240 7.65 s (1H, H), 7.9 d.d (2H, H" H®, 3J 8.2), 10.7 br.s (1H, H),
11.25 br.s (1H, H)
Vi 1380, 1515, 1640 246, 434 |2.25s(3H, Me in pyrazole), 2.35s (3H&,Me), 7.25d (2H, H, H®, J8.7),
1675, 1705, 3090, 7.6s(1H,H), 7.75d(2H,H, H®, J 8.5), 10.511.5 brs (2H,
3215 HY, H®)
Vil |810, 830, 1650,| 321 (4.13), |7.05d (1H, K, J9.2),7.45 t (1H, K, J 7.4), 7.6 t (1H, H J 7.7),
1690, 3380 483 (4.55) |7.85d (1H, H, J7.8),7.95d (1H, H, J9.3); 8.3 s (1H, 19, 8.7 d
(1H, H*, J 8.2), 11.8 s (2H, H, H%; 15.2 s (1H, OH)
VIl |950, 1560, 1595, 275 (3.91), |Form (A): 2.5 s (3H, Me and DMSO), 7.0 d (1H, & J 5.9), 7.8 d
1660, 1700, 3190 402 (4.16) | (2H, H*', H*, J7.2),10.95 d (1H, H, J5.2),13.95 s (1H, NH); Form
3570 (B): 2.45 s (3H, Me), 11.1 d (1H, HJ 5.4). Common: 7.47.7 m [Ph

and H of form (B)], 11.6 m (NH)
IX 760, 870, 1105,| 283 (3.76), |Form(A): 7.6 s(1H, H%), 11.8 s (1H, H), 12.65 s (1H, NH); Forn{B):
1650, 1665, 1685 379 (4.36) |7.5 s (1H, H), 10.8 br.s (1H, ¥, 11.6 s (1H, NH);Common: 1.3 m

2220, 3095, 3140 (CH,Me), 4.3 m (CHCH,), 11.2 d.s(NH)
3200

X 770, 1635, 1680, 308 (3.84), |7.6 s (1H, H), 11.15 s (1H, ¥, 11.6 s (1H, H), 12.0 s (1H, NH)
2190, 2210,3125 | 395 (4.27) | |

XI 1200, 1330, 1605 258 (3.52), |6.3 d (1H, H, J 2.12), 6.45 d.d (1H, B, %) 8.8, 2.2),7.55 d (1H,

1670, 31703440 | 400 (3.61), |H®, J8.8), 8.0 s (1H, {9, 10-12 br (1H, OH), 11.5 s (2H, H, H),
432 (3.62) |12.45 s (1H, OH) o |
Xl |1685, 1715, 3150 426 (3.73), |7.3d (1H, H, J9.1), 7.5's (2H, ¥, H"), 7.65 t (1H, K, J 7.3), 7.8 d
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TSUPAK et al.

Compd. IR spectrum, | UV spectrum, 'H NMR spectrum,d, ppm, J, HZ
no. v, cmt homme MM (lOgE)
3430 473 (3.72) |(1H, H*, J8.0), 8.2 s (1H, ¥, 8.3 d (1H, H, J7.9),11.6 br.s (1H,
HY, 11.7 s (1H, H), 13.7 s (1H, OH)
Xl 1300, 1590, 1660, 443 (4.02) |7.55 m (2H, H and H arom); other Harom: 7.75 m (2H), 8.1 d (1H,
1725, 3150, 3310, J7.9),8.35d (1H,J8.0), 8.4d (1HJ7.7),8.5d (1HJ7.9),7.95 m
3440 (H arom and anthraquinone;35 s (1H, NH),10.85 s (1H, H), 11.55 s
(1H, H), anthraquinone7.95 d.d, 8.2 d.d
XIV 1500, 1585, 1620249 (3.64), 2877.15 t (2H, H aromJ 7.4), 7.3 s (1H, 19, 7.5 t (2H, H aromJ 7.6),
1650, 3400-3500 (3.45), 469 |8.3d (2H, H aromJ 8.0), 9.45 t (2H, H aromJ 8.0); anthraquinone:
(3.02), 600 sh({7.95 d.d, 8.2 d.d ,
XV 845, 1580, 1615, 243, 282, [3.3 s g3H, NMe), 3.5 s (3H, NMe), 7.0 d (1H, H, J 8.4), 7.6 t
1640, 1720,3300 450, 650 |[(1H, H*', J9.0), 7.7 m (2H, B', H"), 8.2d (1H, H', J7.7), 8.4 s (1H,
H%, 8.9 d (1H, H', J 8.1)
XVIl  |1075, 1615, 1660 240, 360, |3.4 s (3H, NMe), 3.6 s (3H, NMe), 6.9 d (1H, H, J 9.4), 7.4 t.d
705, 3400 520 (1H, H, %1 7.5,%1.3), 7.5 t.d (1H, ¥',%7.7,%3 1.4), 7.6 d.d (1H,
H*, %37.93), 7.7d (1H, ¥, J9.4), 7.9 s (1H, ¥, 8.45d (1H, H', J
8.0), 15.4 s (1H, OH)
XVIII |1535, 1585, 1630 221, 295, |3.25 s (3H, NMe), 3.5 s (3H, NMe), 6.95 m (2H, H, H"), 7.35 t
1660, 1705,1220 338, 490 |[(1H, H*, J7.9),7.65d.d (1H, H', °38.3,71.1),7.85d (1H, H, J
8.5), 8.8 s (1H, B, 12.0 s (1H, EOH)
XIX 1300, 1630, 1660, 255 (3.88), (2.4 s (3H,COCH,), 2.45 s (3H,COCH,), 3.2 s (3H, NMe), 3.4 s
1705 400 (4.28) [(3H, N°Me), 8.1 s (1H, H), 14.1 s (1H, NH)
XXI  |1440, 1600, 1730 439 (3.47) |3.3 s gsH NMe), 7.85 d (2H, H, H®), 8.0 (2H, H, H%), 9.1 s
1770, 3180 (1H,
XXII 1595, 1640,1705 | 220, 275, |3.1s (6H, NMe), 3.45 s (3H, NMe), 3.5 s (3H, NMe), 6.7 d (2H, H,
482 H¥% J9.2), 7.7 s (1H, B, 7.8 d (2H, H, H%, J 9.2)
XXIV 1580, 1610, 1665 252, 296, [1.1t(3H, CHCH, J7.2),3.15s (3H, NMe), 3.8 s (3H, NMe), 4.2 q
1705, 3070,3215 | 404, 439 sh |(2H, CH,CH,, J 6.4), 7.5 m (5H, Ph), 7.7 s (1H,°®, 11.0-11.6 br.

(2H, NH)

2 14 NMR spectrum of compoun¥X|l was recorded in CfEOOH, of compoundXXIl in CDCl,, the rest spectra were registered
in DMSO-d;,

already mentioned azo compouR¥, and also coupl-

azo)uracil KVII ), and 1,3-dimethyl-5-(4,8-dihydroxy-

ing products with 2-naphthol and 1,5-dihydroxy- 1-naphthylazo)uracil XVIIl ) (Table 1). Reaction of

naphthalene:

\21!

DMS
NaOH

0]

”7

Me
Xvil

> 1-HOC

Me

)\

Me

MeOH, A

H’O
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1,3-dimethyl-5-(2-hydroxy-1-naphthyl-compoundXVI under these conditions with resorcinol

N
N 1-HOC oH;

MeOH A

”j o

XV

10H7 1 5 (HO)2C10H6,
\ ¢OH. A

OH

)/\JTN\ I(

XIX

HO
XVIII
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and phloroglucinol, as in thease of its NH-analo§),  are not individual. The catalytieffect of Lewis acids
results in intractable mixture of reaction products.in reactions of heterocyclic diazo compounds is
CompoundXVIl was also prepared by independentknown. In ourcase theboron trifluoride may on the
synthesis: by treating the coupling product of diazo-one hand operate as a dehydrating agent transforming
uracil | with 2-naphthol Y11') with dimethyl sulfate the hydrated diazouracil into moreactiveform XX;
under standard conditions used for uracils methylaen the other hand Bfmay coordinate with the nucleo-
tion [14]. Hydrazonelll also was successfully sub- philic sites of the molecules of diazouraclls XVI,
jected to this reaction yielding dimethylderivative XX undoubtedly increasing the electrophilicity of the
XIX. diazo group [complexes (C, E)]. With substituted
diazouracilll is not also excluded theupture of the

Reaction of diazouracil with ethanol solution of L : : ; .
sodium phenolate in the cold did not result in azoGJI‘ty%())Xy group providing highly active diazonium

coupling, and from the reaction mixture was isolate , o ) _ _
0n|y uracil apparenﬂy generated by reduction of Accordlng tQ ab initio calculations in the orbital
compound! with phenol. basis 3-21G with the use of software [15] among all
_ _ _ . possible complexes of E type the most feasible are
D|aZOUraC|ISI and XVI undel’ SUItab|e COﬂdItIOﬂS the Complexes W|th part|c|pat|on Of the unshared

enter into azo coupling with aromatic amines. Forgjectron pairs of pyridine nitrogen and oxygen atoms
instance, at dissolution of compouhdn anhydrous

pyridine it suffers dehydration and transforms into the F F

more electrophilic 5-diazouracil XiK). At heating "%B_

this solution with N-substituted arylamines occurs azo O N F7o N
coupling affording dyes containingnpurities. More Hy NZ Hyg N
efficient activation of diazouraciltandXVI provides ~ | o
addition of boron trifluoride etherate to their solutions 0 Il‘I o N

in acetonitrile. Undethese conditions the azo coupl- “BF;

ing with amines occurs fast abom temperature. This G H
procedure furnished sufficiently pure 5-(4-dimethyl- o
aminophenylazo)uracilXXI) and 1,3-dimethyl-5-(4- H NﬁN
dimethylaminophenylazo)uracilX¥ll ). Under these FFI ‘Nw
conditions into reaction with compoundenter also ;B:OJQN
1-diphenylaminonaphthalene and diphenylamine; how- F .

ever the azo compounds obtained in these processes

S T
R .
PhNMe, \N)j/N‘N
&
R

L XVI 5 ELO/MeCN o
/EFg O/BF3
N XXI, XXII ) 2N
H\N > N W
H !
O)\Il\l OH BF; 1 XVI BF; 8} Il\I OH
H R=H R=Me Me
B ~ HB(OH)F; D
0 < 0 < 0
+/N +4N +¢N
Hiy N BF; |Hyy N Me SN
DA I (P |
N g N 0" N BOHF,
Me
XX E F

R = H (XXI), Me (XXII).
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(the latter are additionally stabilized by attractive 5-Diazouracils| and XVI were prepared along
interaction H--F). Their stabilization energies (kJ procedures previously described [1, 2].

-1
mol™) equal t0164.6 for (G), 153.2 for (H), and Azo coupling of 5-diazouracils with CH-acids

151.2 for I, and phenols (a). 2 mmol ofdiazouracill, XVl was
Besides reactions with amines we found that diazodissolved at heating in methanol (60 ml in reaction
uracil I reacted with a heterocyclic substrate that didwith phenols, 20 ml in reaction with CH-acids),
not show either CH or OH aciditypamely with1,3- 2.1 mmol of CH-acid or phenol waadded, and the
dimethyl-5-phenyl-6-ethylpyrrolo[3,4-d]pyrimidine-  mixture was heated tboiling. Oncooling the separat-
2,4(1H,3H)-dione XXIII ). After a short heating in ed precipitate was washed apdrified. (b) 2 mmol of
ethanol an orange 1,3-dimethyl-5-phenyl-6-ethyl-7-diazouracill was dissolved at heating arstirring in
(5-uracilylazo)pyrrolo[3,4-d]pyrimidine-2,4-dione 35 ml of ethanol, and on cooling to 380°C, avoid-
(XXIV) was obtained. Interestingly, in thisase ing formation of ethoxy derivativélb precipitate the
sufficient activation of diazouracil is achieved by solution was mixed with a solution containing 2 mmol
adding HCI traces; the reaction proceeds also withouvf CH-acid or phenol and 2.5 mmol of NaOH in

catalyst, but more slowly. 10 ml of ethanol. The reaction mixture was kept until
the solution sample no morgave crimson color at
o) Ph heating with water solution dR-salt. Then theeac-
Me _ tion mixture was neutralized with glacialcetic acid
jj\ . N—Et and was stirred to the end of formation of the crystal-
g ITT line reaction prodct. The separated precipitate was
Me filtered off (if necessary the main part of solvent was
XXIII distilled off), washed withethanol, withwater, and
again with ethanol. In the synthesis of satlV the
Ph /Et reaction mixture was not neutralized, and fast crystal-
N, N H lization was initiated by cooling, the separatelde-
LA 7N ) N black precipitate was filtered off and washed on filter
MéOH NN N N>=0 with anhydrous methanol and then with benzene.
Me Me o7 Compounddll, 1V, VIII -X were recrystallized from
O H alcohol, compoundsV, VI, XV, XVII, XVIII,
XXIV XXIV were recrystallized fromDMF. Compounds

VII, XI, XII  were purified by precipitation from

Thus the research performed demonstrated thdMF solution withwater.Compoundsxlll, XIV are
5-diazouracils are capable of entering into azo couplnot efficiently purified by recrystallization; the anthra-
ing with some activesubstrates. This ability is due to quinone impurity may be partially removed by extrac-
a significant contribution of the betairfeontier forms  tion in a Soxhletapparatus.

into their electronicstructure. 1,3-Dimethyl-5-(2-hydroxy-1-naphthylazo)uracil
(XVI). To a suspension of 0.2 @.67 mmol) of dye
EXPERIMENTAL VIl in 1 ml of water containing 0.1 §1.5 mmol) of

IR spectra were recorded on spectrometer Specof§OH was added.255 ml (2.68mmol) of dimethy|
75IR from mulls in mineraloil. *H NMR spectra sulfate. The mixture wakeated to 4045°C till the
were registered on spectrometers Varian XL-10cstart of reaction, and in the course of dimetbylfate
(compoundXXI ) and Bruker DPX-250 (all other com- consumption was added 4 N solution of KOH
pounds) at operating frequencies 100 and 250 MHZ#naintaining the pH of the reaction m|xtur_e_W|th|r+ 9
respectively, as reference served the signals frod2 range.After the pH measuring was finished the
residual protons of solvent. Electron absorptionmixture was acidified with glaciahcetic acid, the
spectra were measured on Specord M-40 instrumerig¢action product was extracted into chloroform and
from solvents in ethanol or methanol. Elementalpurified by column chromatography on alumina,
analyses were carried out in the microanalysigluentchloroform.Yield of red crystalline compound
laboratory of the Chair of Organic Chemistry of XVII 0.075 g (34%), mp 29800°C (reprecipitation
Rostov StateJniversity. Melting point were measur- from DMF with water). Spectral characteristics were
ed by common method and are listed without correcidentical to those of the product obtained by coupling
tion. diazouracil XVI with 2-naphthol.
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3-(1,3-Dimethyl-5-uracilyl)hydrazone of pentane- ethanol containing a catalytic amountldCl, and the
2,3,4-trione (XIX) was synthesized in a similar way mixture was heated for 1 h. The separated precipitate
as compoundXVIl from dye VII with the use of was filtered off and recrystallized fro®MF. Yield
0.2 g (2.1mmol) of hydrazondll in 1 ml of 2 N  of orange powder of compourXiXIvV 0.37 g (46%),
NaOH solution, 0.5 ml (4 mmol) of dimethyl sulfate, mp >310°C. Found, %: C 57.36; H4.39.
and 4 N solution ofNaOH. Theprecipitate formed C20H19N704. Calculated, %: &G7.01; H 4.51.
after neutralization of the reaction mixture was
separated and thrice recrystallized frdmanzene (if
the precipitate did nofform, the reaction product
was extracted into ethyl acetate). Yield of yellow
crystalline compoundXiX 0.14 g (26%), mp 180
182°C. Found, %: C 50.03; +5.38. G4H;,N,O,.

Calculated, %: C49.62; H 5.26. _
_ _ _ 1. Thurber, T.C., Townsend, L.B., J. Heterocyclic
Uracil. Along procedure b was carried a reaction  chem., 1972, vol. 9, no. 3, pp. 62%36.

between 0.3 g (2 mmol) of diazouradilwith 0.2 g 2. Thurber, T.C., Townsend, L.B., J. Heterocyclic
(2.1 mmol) of phenol. After neutralization of the Chem., 1975, vol. 12, no. 4, pp. 71¥16.
reaction mixture the solvent was evaporated to dry- 3. Romani, S. and Klotzer, W.Lieb. Ann. C,1981,
ness, the residue wdawated for 30 min in 2 ml of no. 8, pp. 14291432.

ethanol, and on cooling the residue was separated and.. Romani, S. and Klotzer, W.J. HeterocyclicChem.,
recrystallized fromwater. Yield 0.1 g (45%), light- 1978, vol. 15, no. 8, ppl349-1350.

gray 1crystalline compoundnp>303C (decomp). IR 5. Thurber,T.C. andTownsend,L.B., J. Org. Chem.,
and 'H NMR spectra identic to those of uracil 1976, vol. 41, no. 6, ppl041-1051; Romani, S.,

registered under the sarenditions. Klotzer, W., and Virleitner, G.Lieb. Ann., 1979,

5-(4-Dimethylaminophenylazo)uracil (XXI). In no. 10, pp. 15181522. _

100 ml of anhydrous acetonitrile was dissolved 1.6 g 8- AbrahamD.J., Cochran,T.G, andRosensteinR.D.,
(10 mmol) of diazouracil in the presence of 1.3 ml J. Am. Chem.Soc., 1971, vol. 93, no. 23,
(10 mmol) of boron trifluoride etherate. Thdn22 ml pp. 62796281.

(10 mmol) of N,N-dimethylaniline was added. In 1 h /- Bellamy, L.J., The Infra-red Spectra of Complex
the separated precipitate was filtereff, boiled for Molecules, NewXork: Wiley, 1958; Kazitsynal.A.,
1.5 h in 150 ml of ethanolagain filteredoff, and and Kikot, B.S., Ashkinadze, L.D., and Reu-
recrystallized fromDMF. Yield of brown crystalline tov, O.A., Dokl. Akad.Nauk SSSR1963, vol. 151,
compoundXX| 2.2 g (79%), mp 284286°C. Found, no. 3, pp. 573576, Korobltsyna,N.K. and Nikola-
%: C 5577, H 493, N 26.83. 9_'13[\'502. Cal- ev, V.A., Zh. Org. Khim., 1976, vol. 12, no. 6,
culated, %: C55.60; H 5.02; N 27.03. pp. 12441251

] ) ] 8. Romming, C.,Acta Chem. Scand.1963, vol. 17,
1,3-Dimethyl-5-(4-dimethylaminophenylazo)- no. 5, pp. 14441454,

uracil (XXII) was prepared in a similar way from g cox, A.P., Thomas,L.F., andSheridan, J.Nature,

0.18 g (Immol) of diazouracill, 0.13 ml (Immol) 1958, vol. 181, no. 4614, pfL000-1001.
of boron trifluoride etherate, an@13 ml (1.1mmol) 10, Hunt,D.E. andPittillo, R.F., Appl. Microbiol., 1968,

of N,N-dimethylaniline in 10 ml of anhydrous aceto-  \q|. 16, no. 11, pp.1792-1793; Previc, E. and

nitrile. The product waspurified by boiling in 15 ml Richardson,Sh.,J. Bacteriol.,1969, vol. 97, no. 1,
of ethanol for 1.5 h. Yield of orange crystalline com- pp. 416425; Previc, E. andRichardson, Sh.,

pound XII 0.22 g (77%), mp 25259C (from J. Bacteriol., 1970, vol. 101, no. 1, pp. 18895;
DMF). Found, %: C 58.87; H5.83. C4H;;N50,. Agarwal, D.P., Eickhoff, K., and GoeddeH.W.,
Calculated, %: C58.54; H 5.92. Z. Naturforsch. B1969, vol. 24, no. 4, pp. 46870.

1,3-Dimethyl-7-(5-uracilylazo)-5-phenyl-6-ethyl- ~ 11. Tishler, M. and Stanovnik, B.Khim. GeterotsikI.

The study was carried out under financial support
of the Program“Universities of Russia. Fundamental
Research (grantno.5.3.1381).
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