ALXYLATION AND ACYLATION OF 2-AMINOPYRIMIDINE N-OXIDES
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and V. P. Mamaev

Products of both O- and N-acylation are formed in the acylation of 2-aminopyrimi-

dine N-oxides, whereas only O-alkylation products are formed by the action of al-

kylating agents. The reaction of 2-aminopyrimidine N-oxides with aldehydes gives

only products of reaction at the amino group; the structures of the resulting com~
pounds depend on the reactivity of the carbonyl component.

Aminopyrimidine N-oxides, which display interesting biological properties [1, 2}, have
not yet been adequately studied. Reports dealing with methods for the synthesis of these
compounds and their chemical properties are limited, and the N-oxides of di- and triamino-
pyrimidines are still more accessible [1-4]. 2-Aminopyrimidine l-oxide (I) [5], 2-amino-
4,6-dimethylpyrimidine l-oxide (II) [6], and substituted 2-amino-4-aryloxypyrimidine l-oxides
[7] have been synthesized from 2-monoamino derivatives. Continuing our study of pyrimidine
N-oxides [8] we investigated the effect of the N+0 group on the reactivity of the 2-amino
group in alkylation and acylation reactions.

We selected N-oxides I and II and the previously undescribed 2-amino-4—phenylpyrimidine
l-oxide (III) as the starting compounds. The latter compound was obtained by the oxidation
of 2-amino-4-phenylpyrimidine with hydrogen peroxide in the presence of catalytic amounts of
sodium tungstate in analogy with the oxidation of 2-aminopyridines and pyrazines [9]. How-
ever, in contrast to pyridines, in addition to oxidation to an N-oxide, we observed signifi-
cant destructive oxidative decomposition of phenylpyrimidine to benzoic acid, which led to
the isolation of N-oxide III from the reaction mixture in the form of the benzoate. A de—
crease in the oxidation temperature from 70°C to 40°C slows down the formation of ITI marked-
ly, but destructive oxidation still cannot be avoided.

Compounds I-IIT contain two reaction centers (the NH, and N+0 groups) at which alkyla-
tion and acylation are possible.

The acylation of N-oxides II and ITI by the action of Ac,0, AcCl, or PhCoCl proceeds
significantly more rapidly than acylation of the corresponding pyrimidines. The action on
N-oxide III of an equimolar amount of Ac,0 or PhCOCL in acetone, chloroform, or pyridine at
room temperature gives monoacyl derivatives, in the IR spectra of which a band of stretching
vibrations of an N+O group (v 1180 cm™') is retained [10], and a band of a carbonyl group is
found at 1700-1740 ecm™*. On the basis of these data and the PMR spectral data, which are
examined below, it may be assumed that the derivatives obtained are 2-acetamido- and 2-benz-
amido-4-phenylpyrimidine l-oxides (IV, VI). 2-Acetamido-4,6-dimethylpyrimidine l-oxide (V)
was similarly obtained from N-oxide IT and Ac,0 in acetone. Compound V is identical to the
N-oxide obtained by oxidation of 2-acetamido-4,6-dimethylpyrimidine by the method in fe].

The reaction of N-oxide IIT with acetyl chloride was faster than the reaction with ace-—
tic anhydride; however, if the reaction mixture was worked up a few minutes after the disapperar-
ance of III [according to thin-layer chromatography (TLC)], primarily the starting pyrimidine
and a very small amount of IV were isolated. These results, as well as chromatographic ob-
servation of the course of the acylation in various solvents, made it possible to assume that
initial attack by the acyl cation takes place at the oxygen atom of the N+0 group rather than
at the nitrogen atom of the amino group. When this reaction was carried out in dry aceto-
nitrile, it led to the formation of unstable chloride VII, which darkens in air and contains
an absorption band of a carbonyl group in its IR spectrum at 1825 em ', from which we obtain-
ed stable perchlorate VITI (vCO 1830 cm ', which is characteristic for N-acetoxyazinium deriv-
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TABLE 2. Melting Points and Results of Elementary Amnalysis
of the Synthesized Compounds

Found, % Cale., %

Com- °C Empirical formula
pound | P c ’ H l c1| N ’ l H Cl‘ N
| 1921032 1638} 481 — 122301 CHNO 642) 48 | — | 224
v | 178—1785P1 63,11 5.2 ] — [183] CuallNsO, 628] 4,8 — | 18,3
V 148 (dec,C |53,2] 6,11 — |23,4] CsHuN;Op 5301 6,1 | — | 23,1
vi | 175—177P | 703! 43| — |146] CiHisN;O, 701 45| — | 14,4
VI | 150—1559 [43.6] 3.8 111,6]13,3] CpHpCINOs 43.7] 37 110,81 128
X | 165—17¢d |525) 3,81 9,2]10,4] C;H,CINGO, 52.11 3.6 | 9,05 10,7
X | 117—1254d [34,1) 4.0 [127]14,8] CgH;CIN3Os 34,11 43 126 | 14,9
X1 101—104d (4400 41 { — 113,00 CypHCINGGs 4371 37 (10,81 128
XI1 | 118—121d | — | = | 9,1]10.3] CizHCIN;Oq — | — 9,05} 10,7
X1V | 188—190b |66,4f 44| — | 18,1] Ci7H N0, 66,6] 48| — 1183
XVI | 185-187¢ 160,7] 40! — |16,2] CiH;sCIN,O, 59.6] 3,8 10,4 | 16,4
XVIL | 148-151b 144,9] 45] — }13,1] CyoHisNa0sS 459] 48| — 1134
XVII | 182—183,5f (44,11 39 | — 113,91 CHCIN;Os 4381 40| — | 139
X1X | 953—-956.51166,1] 49 | — ]159] CarHpNeO,- 66,11 5.0 | — | 16,1

-CH,CO0H
XX | 233—237b [58,2] 46| — 27,1} CisHNeOs 58,11 45| — | 27,1
XX1I | 126—1282 |77,91 53| — |16,0 17HisNg 784] 54 | — | 161
XXIV | 174—175 |73,901 52| — 119,6] CouHupNg-05H,0 [738] 521 — {192
XXV 94978 1928,2] 2.4 139,4]16,1| CsHsClN;05 27,97 2.3 41,11 16,3
XxVI | 195—197b [43,4] 3,1 131,9]12,6] C12HClsNaOs 43,11 30 131,8 | 126
b

ZFrom aqueous alcohol. From alcohol. CFrom benzene—alcohol.
The product was washed with absolute ether, and the melting
point was obtained in a sealed capillary. From CHClsz-alcohol.

%Tm1ﬁﬁdmkﬂuﬁh:add. &From dioxane.
atives [11]). The data from the IR spectra and the results of elementary analysis provided
a basis for the assumption that the compounds obtained are l-acetoxy-2-amino-4-phenylpyrimi~-
dinium chloride and perchlorate. 1-Benzoxy—2-amino-4-phenyl- and l-acetoxy-2~amino-4,6-di-

methylpyrimidinium perchlorates (IX, X) were similarly obtained from IIT and II, respective-
ly, by the action of benzoyl and acetyl chlorides.

R‘ R' RI
N RCOCI /(LN . /(kN
R' /(CTS)\NHZ g C:TDJ\NHZ Rr" Q)\
0

v
QCOR 1~ (o]
iy il v,V Vi

i
A, G

MHCOR

N7 TNH, NHCOR
OCOR CIC; oH  Cio;
Vi, 1X, X X1, i

I R'=R"=H; Il R’'=R"=CH,, IIl R’=CqH;, R”=H; IV, VII, VIII, XI R=CH,, R'=CqH,
R”=H; V, X R=R'=R”=CHj; VI, IX, XII R=R'=C¢H;, R”"=H

A comparison of the spectral characteristics of 2-acylaminopyrimidine N-oxide perchlo-
rates XI and XIT with the spectral data for the perchlorates of l-acyloxy derivatives VIII-X
(Table 1) indicates their substantial difference. Thus in the case of perchlorates of 1-
acyloxy derivatives the absorption band of the CO group is found at 1800-1850 cm™', whereas
it is found at 1700 em” ' in the case of perchlorates of 2-acylaminopyrimidines; in the lat-
ter case the band remains essentially unchanged as compared with the absorption band of the
starting IV-VI, respectively. The bands of vibrations of the NH, group that are absent in
the spectra of acylamine derivatives IV-VI, XI, and XII are retained in the IR spectra of
VII-X. At the same time, a shift to weak field of the signal of the 6-H proton, which is
in the o position relative to the nitrogen atom, as compared with N-oxides ITI, IV, and VI

is observed in the PMR spectra of VIII, IX, XI, and XII, which have a quaternized nitrogen
atom (Table 1).

The perchlorates of l-acyloxy-2-aminopyrimidines are stable in solid form at room tem—

perature for several weeks; however, in solution in, for example, acetone they are converted
irreversibly to acetamido derivatives.
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1-Acyloxypyrimidinium cations were previously only assumed as intermediates in some
reaction of pyrimidine N-oxides [8]; for the first time we have isolated them in the form of
perchlorates for derivatives that contain a donor amino group. I1-Acetoxy=-4-phenylpyrimidin-
ium perchlorate was not isolated under similar conditions. The presence of an amino group
in the pyrimidine ring evidently stabilizes the structure of a cation of the pyrimidinium
type (VII-X).

Consequently, the primary reaction of 2-aminopyrimidine N-~oxides in the case of acyl-
ation with acid anhydrides and halides is attack by the acyl cation on the oxygen atom of
the N»0 group to give l-acyloxy derivatives of pyrimidine, which readily undergo rearrange-
ment to more stable 2-acylaminopyrimidine N-oxides, evidently via a scheme similar to that
presented in [4].

From among other acylating agents, taking into account the interest in substituted 2-
ureidopyrimidines [12], we examined the action of phenyl and p-chlorophenyl isocyanates. We
isolated two substances from the reaction mixture after the reaction of pyrimidine III and
phenyl isocyanate. According to the analytical and spectral data (Tables 1 and 2), one of
them corresponded to the expected 2-phenylureido-4-phenylpyrimidine l-oxide (XIV). The sec-
ond compound, which was isolated in small amounts, gave an IR spectrum with a band at 1785
em ' (CO) and had the empirical composition €, H;Ns0.; in analogy with [13], it evidently
has the 2-oxo-7-phenyl-2H-1,2,4-oxadiazolo[2,3-alpyrimidine (XV) structure. 2-(p-Chloro-
phenyl)ureido-4-phenylpyrimidine l-oxide (XVI) was isolated when p-chlorophenyl isocyanate
was used under similar conditions.

During a study of the alkylation of 2-aminopyrimidine N-oxides we examined both the
action of ordinary alkylating agents, viz., dimethyl sulfate and methyl p~toluenesulfonate,
and the reaction with aldehydes, .which makes it possible to obtain alkylamino derivatives
(benzyl, methylol, etc.) from pyridines and their N-oxides [14].

Tn the case of alkylation of IIT with dimethyl sulfate or methyl p—-toluenesulfonate
we obtained only O-methoxy derivatives, which were isolated in the form of salts, viz., 1-
methoxy~-2-amino-4-phenylpyrimidinium methylsulfate (XVII) and perchlorate (XVIIIL). A signal

| ¢ H
CHy CeHy 6'5
N
x N
fi -*@ LA
o NTNH % NHCONHAr T w
C v —_—
o //gﬂi/’/' b— Eonmar ) 0—Cxq
65
N il XIV, XV xv
QL. S
o N/LNH
I +1 2
OCH, X
XVIt, XVIN

XIV Ar=CgHs, XVI Ar=p-CeH;Cl, XVI1 X-=CH;S0,~, XVl X-=CIO,

of a methoxy group at 4.30 ppm appears in the PMR spectra of these compounds, while bands of
and NH, group are retained in the IR spectra; an intense band at 1200-1300 cm™* (C—0) is ob~
served in the spectrum of XVII (an intense band of a perchlorate ion is found in this region
in the spectrum of XVIII).

Literature data on the reaction of 2-aminopyrimidines with aldehydes are limited. It
is known that 2-amino-4,6-dimethylpyrimidine reacts with chloral to give an N-methylol deriv-—
ative [15], whereas 2-aminopyrimidine forms a bisproduct [16, 17]; a Schiff base was obtained
from 2-aminopyrimidine only through the iminophosphorane [18]. The behavior of aminopyrim-
idine N-oxides in this reaction has not been studied.

We were able to achieve the condensation of IIT with benzaldehyde in refluxing xylene
with the addition of catalytic amounts of phosphorus exychloride. With respect to the ana-
lytical and spectral data, the compound obtained corresponds to the bis(l-oxy-4-phenyl-2-
pyrimidinylamino)phenylmethane (XIX) structure (Tables 1 and 2). Bis(l-oxy-2-pyrimidinyl-
amino)phenylmethane (XX) was similarly obtained from I.
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Under milder conditions {(in the absence of POCl,; or in benzene) the reaction of N-oxides
I and III with benzaldehyde does not take place, whereas 2-amino-4-phenylpyrimidine (XXIIIa)
reacts with benzaldehyde when the components are refluxed in benzene with the addition of
POCls. However, in this case the product is the unstable compound XXII, which, in analogy with
[17], gives 2-benzylamino-4-phenylpyrimidine (XXIIIb) on treatment with formic acid. An in-
crease in the temperature of condensation of 2-aminopyrimidine XXIIIa with benzaldehyde made
it possible to obtain bisproduct XXIV.

In contrast to XXII, bisproducts XIX and XX upon treatment with formic acid do not form
benzylamino derivatives XXI but undergo decomposition to the starting N-oxides. The reac—
tion of 2-amino-4-phenylpyrimidine with benzaldehyde in formic acid leads to the formation
of benzylamino derivative XXII1Ib, whereas a similar reaction is not observed for aminopyrim—
idine N-oxides.

CgHCHO(CEH,) _
Py —NH, [Py—NH—X CHCGHS]
XXill a XXH
CeHyCHO, HCOOH
xylene ;
(PyNH), CHC H, Py—NHCH,C H,
XXV XXltth

N—Ces
XX, XX 3, by XXy Py= -(@5
N

Products with structures other than that of benzaldehyde were isolated in the reaction
of I and ITTI with a more reactive carbonyl compound, viz., chloral in benzene. Unstable
XXV, which decomposes on storing in air, was obtained from N-oxide I, while III gave rela~
tively stable XXVI, to which, on the basis of analytical and spectral data, the 2~ (o~hydroxy-
Bs B, B-trichloroethyl)amino-4R-pyrimidine l-oxide structure (XXV, R = H; XXVI, R = Ph) was
assigned. Bands of stretching vibrations of amino and oxo groups (3530-3540 em™ in CCl,)
are observed in the IR spectra of these compounds. As compared with the spectrum of the
starting compound, signals at 6.00 and 6.31 ppm, which are related to the trichloroethyl
group in XXV and XXVI, respectively, appear in the PMR spectra.

Thus products of both O~ and N-acylation were isolated in the acylation of 2-aminopy-
rimidine N-oxides, whereas only products of reaction at the amino group were isolateéd in the
reaction of these compounds with aldehydes; the structures of the compounds. cbtained depend
on the reactivity of the carbonyl component.

EXPERIMENTAL

The IR spectra of KBr pellets (s 0.25%Z), solutions in CCl,, and suspensions in perflu-
orinated oil were recorded with UR-20 and Specord spectrometers. The UV spectra of solutions
of the compounds in ethanol were recorded with a Specord UV-vis spectrophotometer. The PMR
spectra were recorded with a Varian A56/60 spectrometer with hexamethyldisiloxane as the in-
ternal standard. The yields, melting points, and results of elementary analysis of the syn~
thesized compounds are presented in Table 2.

2-Aminopyrimidine l-oxide (I) was obtained by the method in [5] in 30% yield and had
mp 185-187°C. 2-Amino~4, 6-dimethylpyrimidine l-oxide (II) was obtained by the method in
[6] in 207 yield (mp 252°C), as well as by oxidation of 2-amino-4,6~dimethylpyrimidine with
a mixture of 30% H,0, and CH,COOH by the method in [19] in 20% vield.

2-Amino-4-phenylpyrimidine 1-Oxide (III). A mixture of 10.9 g (64 mmole) of pyrimidine
XXITiIa, 200 ml of 30% H.0,, and 2 g of Na,W0,-2H,0 was heated with stirring at 70°C for 3
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h until the solid material dissolved completely. The mixture was then cooled, and the re-~
sulting precipitate was removed by filtration and washed with water to give 10 g (50%).of
a product with mp 156-157°C (from aqueous alcohol). Found: N 13.5%. C;oHoN50-CgHsCOOH.
Calculated: N 13.67%.

A solution of 10 g of the benzoate in chloroform was washed with a 10% solution of po-
tassium carbonate, and the organic layer was dried with magnesium sulfate and evaporated to
give 5.2 g (44% based on the starting pyrimidine) of product. UV spectrum, A (log ¢):
220 (4.39), 275 (4.11), and 360 nm (4.21). max

Perchlorate of III. This compound, with mp 170-172°C (in a sealed capillary), was ob-
tained by the addition of a small excess of perchloric acid to a solution of III in acetic
acid or acetonitrile. PMR spectrum (DMSO): 8.77 (1H, d, J = 7 Hz, 6-H), 8.13 (2H, m, aro-
matic protons), and 7.65 ppm (3H, m, aromatic + 5-H protons). TFound: C1 12.8; N 14.37%.
C10HeN;0-HCI10,. Calculated: €1 12.3; N 14.6%.

Perchlorate of II. This compound, with mp 197-200°C (in a sealed capillary), was sim—
ilarly obtained (De¢~DMSO): 6.83 (1H, s, 5-H), 2.40 (3H, s, 6-CH3), and 2.33 ppm (3H, s,
4~CH;). Found: C 30.1; H 4.38; N 17.25. CeHoN30°HC10,+*H,0., Calculated: C 29.9; H 4.97;
N 17.4%.

2-Acetamido-4~phenylpyrimidine 1-Oxide (IV). A solution of 1 g (5 mmole) of pyrimi-
dine in 10 ml of acetone and 0.56 ml (6 mmole) of Ac,0 was stirred at room temperature for
3.5 h, and the resulting precipitate was removed by filtration and washed with acetone to
give 0.8 g (72%) of product. UV spectrum, Amax (log e): 232 (4.34), 296 (4.09), and 347
nm (4.23).

2-Acetamido—4,6-dimethylpyrimidine 1-Oxide (V). A mixture of 0.7 g (5 mmole) of pyrim-
idine II in 30 ml of acetone and 0.56 g (6 mmole) of Ac,0 was stirred at 40°C for 3.5 h,
after which the solvent was evaporated, and the residue was treated with a solution of so-
dium bicarbonate. After 2 h, the mixture was evaporated to dryness, and the residue was
separated with a column filled with silica gel [elution with CH,Cl,—alcohol (3:1)] to give
0.6 g (69%) of a product with mp 148°C (mp 148°C [6]).

2-Benzamido~4-phenylpyrimidine 1-Oxide (VI). A mixture of 2 g (10 mmole) of N-oxide
TIT in 50 ml of pyridine and 1.2 ml (10 mmole) of benzoyl chloride was stirred at 20°C for
5 h, after which it was poured into water, and the aqueous mixture was acidified with 27
HC1 solution. The precipitate was removed by filtration to give 2.5 g of pyrimidine VI. UV
spectrum, Xmax (log €): 264 (4.42), 312 (4.16), and 349 nm (4.26).

Perchlorates XI and XII were obtained in the same way as thie perchlorates of II and III.

1-Acetoxy—-2-amino-4-phenylpyrimidinium Chloride (VII). A mixture of 6.7 g (4 mmole)
of oxide IIT in 5 ml of dry acetonitrile and 0.3 ml of acetyl chloride was stirred for 10
min, after which the precipitate was removed by filtration and washed with ether to give 0.7
g (70%) of product. IR spectrum: 1825 (CO) and 1665 cm™* [6(NH2)]. The product was un-
stable in air.

1-Acetoxy-2-amino-4-phenylpyrimidine Perchlorate (VIII). A 0.3-ml sample of 70% HC10,
was added to a suspension of chloride VII in acetonitrile, absolute ether was added to the
resulting solution, and the precipitate was removed by filtration and washed with absolute
ether to give perchlorate VIIT. UV spectrum (in H,0), 2 (log €): 225 (4.23), 280 (4.12),
and 340 nm (3.96). max

A solution of 0.2 g of perchlorate VIII in 10 ml of acetone was allowed to stand at
20°C for 10 days, after which the mixture was treated with sodium carbonate solution and ex-
tracted with chloroform. The chloroform was evaporated to give oxide IV.

Perchlorates IX and X were similarly obtained from pyrimidines IT and III by the action
of AcCl or PhCOCl.

2-Phenylureido~4-phenylpyrimidine 1~Oxide (XIV). A mixture of 0.5 g (2.7 mmole) of py-
rimidine IIT and 0.5 ml of phenyl isocyanate in 35 ml of absolute xylene was refluxed for 10
h until the starting compound vanished. The precipitate was removed by filtration to give
0.4 g (487 based on the alcohol) of product. Compound XV (40 mg), with mp 231-233°C, pre-
cipitated from the alcohol filtrate on standing. M' 213.0552 (high-resolution mass spectrum).
C;.:H,N;0,. Calculated: M 213.0538.
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Compound XVI was similarly obtained from pyrimidine IIT and p-chlorophenyl isocyanate.

1-Methoxy~2-amino-4-phenylpyrimidinium Methylsulfate (XVII). A 1-g (5 mmole) sample of
ITTI was heated in 15 ml of chloroform and 0.5 ml (5 mmole) of dimethyl sulfate at 4G°C for
3.5 h, after which another 0.5 ml of dimethyl sulfate was added, and the mixture was heated
for another 30 min. It was then cooled, and the resulting precipitate was removed by filtra-
tion to give 1 g (60%) of N-methoxy derivative XVII. The perchlorate obtained from XVII was
identical to perchlorate XVIII.

1-Methoxy—-2-amino-4-phenylpyrimidinium Perchlorate (XVIII). A mixture of 1 g (5 mmole)
of IIT and 1.9 g (5 mmole) of methyl p-~toluenesulfonate was heated at 100°C for 12 h, after
which it was dissolved in 5 ml of alcoheol, and 2 ml of HClO, was added. The resulting pre-
cipitate was removed by filtration and washed with ether to give 0.8 g (47%) of product. UV
spectrum (in H,0), Xmax (log €): 224 (4.23) and 294 nm (4.24).

Bis(1-oxy-4~phenyl-2-pyrimidinylamino) phenylmethane (XIX). Two drops of POCl, were
added to 2.7 g (14 mmole) of IIT and 1.4 ml (14 mmole) of benzaldehyde in 25 ml of absolute
xylene, and the reaction mixture was refluxed with a Dean—Stark adapter for 17 h. The mix—
ture was then cooled, and the precipitate was removed by filtration to give 2.3 g of product.
Recrystaliization from alcohol—acetic acid gave the acetate of XIX (13%). UV spectrum,

Amax (log €): 222 (4.60), 248 (4.29), 278 sh (4.36), and 360 nm (4.37).

Bisproduct XX was similarly obtained in 327% yield from oxide I after refluxing for 4 h,
while bisproduct XXIV was obtained in 15% yield from pyrimidine XXIIIa.

2-Benzylamino—4~phenylpyrimidine (XXIIIb). A 3-g (17 mmole) sample of pyrimidine XXIIIa
was refluxed in 50 ml of absolute benzene and 1.8 ml (17 mmole) of benzaldehyde containing
three drops of POCL; for 8 h in an apparatus equipped with a DeanStark adapter. The pre-
cipitate was removed by filtration to give 44.3 g of XXIT with mp 168-175°C. The odor of
benzaldehyde developed when alcohol was added. A 1-g sample of XXII was heated with 10 ml
of formic acid for 4 h, after which the mixture was cooled and poured into water. The aque—
ous mixture was neutralized with sodium bicarbonate solution, and the resulting precipitate
was removed by filtration to give 0.3 g of pyrimidine XXIITb. UV spectrum, A (log €):250
(4.39) and 331 nm (3.68). max

Compound XXIIIb was also obtained by refluxing equimolar amounts of aminopyrimidine
XXTITa and benzaldehyde in formic acid for 13 h with subsequent workup as described above.

2~ (a~Hydroxy-8,8,B8-trichloroethylamino) pyrimidine- 1~oxide (XXV). A solution of 0.86
ml (10 mmole) of chloral in 10 ml of benzene was added dropwise to a suspension of 1 g (9
mmole) of pyrimidine I in 10 ml of absolute benzene, and the reaction mixture was stirred
at 40°C for 4 h. It was then cooled, and the resulting precipitate was removed by filtra-
tion to give 1.1 g of product. The precipitate was separated by filtration to give 1.1 g
of product. The precipitate was separated with a column filled with silica gel [elution with
CHCls—alcohol (10:1)}.  The yield was 0.6 g. The product should be stored in vacuo. UV
spectrum, Amax (log e): 229 (4.31), 255 (3.78), and 348 nm (3.78).

2- (a~Hydroxy-B,8,B~trichloroethylamino)—4-phenylpyrimidine-1-oxide (XXV1). This com-
pound was similarly obtained in 70% yield as described above from pyrimidine III and chloral.
LV spectrum, xmax (log &): 225 (4.38), 278 (4.12), and 357 nm (4.23).
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SYNTHESIS AND STRUCTURE OF 2'-SUBSTITUTED 1-(1,3-DIOXAN-5-YL)URACILS.
POSITIVE ROLE OF THE Eu(fod)s; NMR SHIFT REAGENT

Yu. Yu. Samitov, I. N. Goncharova, UDC 547.841'854.4.07:541.634:543.422.25
N. P. Ramzaeva, A. F. Mishnev,
and Ya. Ya. Bleidelis

The configuration of 1-(2-R-1,3-dioxan~-5-yl)uracils and the conformation of the
dioxane ring in these compounds were investigated by 'H NMR spectroscopy with the
aid of the Eu(fod)s shift reagent. It is shown that the dioxane ring exists in
the preferred chair conformation with an axial orientation of the pyrimidine ring;
this is confirmed by the resonance of the 5'-H, proton in the form of a broad sin-
glet with vi/2%8.5 Hz. An analysis of the spectral peculiarities of the synthe-
sized compounds made it possible to establish the orientation of the substituents
attached to the second C, steric center. The three-dimensional structure of 1-(2,2-
dimethyl-1,3~dioxan-5-yl)uracil was determined by an x-ray diffraction study, and
the axial orientation of the pyrimidine ring was confirmed. Tt is shown that sig-
nificant flattening of the carbon part of the ring (¢ = 46.6°) is observed in

this molecule. An intramolecular (Cs...0,r = 3.05 2) hydrogen bond was observed
in the molecule of this compound.

By means of the reaction of 1-{1,3-dihydroxy-2-propyl)-uracil {1] with acetone, iso-
butyraldehyde, and orthoformic and orthoacetic esters with Dowex-50 ion-exchange resin in the
Ht form [2] as the catalyst we synthesized cyclic acetals and ketals, viz., 2'-substituted
1-(1,3-dioxan~5-yl)-uracils (II-V):

TI
g2
o 0
i 7
HN/iD 0
AN T e
i g
HOCH,CHCH,OH j

1 o n-vab

I R'=R?=Me; III R!=H, R?=i-Pr; IVa R'=OEt, R:=H; IVb R!=H, R’=OEt
Va R'=0Et, R?=Me; Vb R'=Me, R?=OEt

Tnstitute of Organic Synthesis, Academy of Sciences of the Latvian SSR, Riga 226006.
V. I. Ul'yanov-Lenin Kazan State University, Kazan 420008. Translated from Khimiya Geterot-—
siklicheskikh Soedinenii, No. 11, pp. 1523-1531, November, 1981. Original article submitted
June 1, 1981.
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