ml (5 mmole) of concentrated HCl, and 30 ml of butanol (or ethanol for XX) was refluxed for
2 h, after yhich the resulting precipitate (after evaporation of the solvent in the case of
XX) was triturated in 30 ml of 25% ammonium hydroxide, washed successively with water and
ethanol, and crystallized from ethanol-benzene (4:1).

Compound XVIII. This compound, with mp 234-235°C, was obtained in 28% yield. TFound:
C 71.3; H 4.0; Cl1 17.4; N 6.6%. C24H24C1, N2, Calculated: C 71.8; H 3.5; Cl1 17.7; N 7.0%.

Compound XIX. This compound, with mp 237-238°C, was obtained in 21%Z yield. Found:
C 64.6; H 3.0, Br + C1 25.8; N 6.6%. Ca,H;4BrClNz. Calculated: C 64.6; B 3.1; Br + Cl 25.9:
N 6.3%.

Compound XX. This compound, with mp 183-184°C, was obtained in 12% yield. Found: C
65.23 H 3.7; Br 22.63 N 7.9%. C,9H;3BrN;. Calculated: C 65.3; H 3.8; Br 22.9: N 8.0%.

LITERATURE CITED

1. H.-H. Perkampus, A. Knop, and J.V.Knop., Z. Naturforsch., 23a, 840 (1968).
2. R. Schaaf and H.-H. Perkampus, Tetrahedron, 37, 341 (1981).
3. V. D. Shatrov, V. S. Kuznetsov, 0. M, Andreev, et al., Zh. Prikl. Spektrosk., 29, 51
(1978).
4. R. H. Wiley, C. H. Garboe, and F. N. Hayes, J. Org. Chem., 23, 268 (1958).
5. N. S. Kozlov, K. N. Gusak, V. A. Serzhanina, and N. A. Krot, Khim. Geterotsikl. Soedin.,
No. 10, 1398 (1985).
6. R. N. Nurmukhametov, Absorption and Luminescence of Aromatic Compounds [in Russian],
Khimiya, Moscow (1971), p. 216.
7. C. Brown and B. J. Sikkel, J. Chem. Soc., Perkin Trams. 1, No. 12, 3007 (1982).
8. N. S. Kozlov, L. F. Gladchenko, V. A. Serzhanina, G. S. Shmanai, I. P. Stremok, G. P..
Korotyshova, and R. D. Sauts, Khim. Geterotsikl. Soedin., No. 4, 511 (1978).
9. N. S. Kozlov, L. F. Gladchenko, V. A. Serzhanina, G. V. Vorob'eva, 0. D. Zhikhareva,
G. S. Shmanai, and R. D. Sauts, Khim. Geterotsikl. Soedin., No. 9, 1237 (1977).
10. N. S. Kozlov, O, D. Zhikhareva, and L. F. Gladchenko, Vestsi AN BSSR Ser. Khim., Navuk,
No. 5, 72 (1979).
11, N. S. Kozlov, L. V. Korobchenko, G. S. Shmanai, and M. P. Tsvirko, Khim. Geterotsikl.
Soedin., No. 1, 116 (1976).
12, B. M. Krasovitskii and B. M. Bolotin, Organic Luminophores [in Russian], Khimiya, Moscow
(1984), p. 334,

SELECTIVE O- AND Ns-AILKYLATION OF 2-ALKYLTHIO-4-HYDROXYPYRIMIDINES
BY HALOACETATES

P. I. Vaipilavichyus and V. Yu. Syadyaryavichyute UDC 547.854.07:543,422:
541,124

The effect of a number of factors on the regioselectivity of alkylation of 2-alkyl-
thio-4~hydroxypyrimidines by methyl bromocacetate has been studied. In non-polar
and low-polarity solvents Ng—alkylation predominated whereas O-alkylation occurred
in aprotic dipolar solvents. Preparative methods for the synthesis of 0- and Ny~
carbomethoxymethyl. 2-alkylthio-4~hydroxypyrimidines have been developed.

We have previously shown [1] that the sodium salts of 2-methylthio-~4-hydroxypyrimidines
(Ia, b) form a mixture of O~ and Ns-alkylation products (IIa, b; IIIa, b) in methanol.

With a view to developing a preparative methoed for O- and Ng-cafbalkoxymethyl 2-alkyl-
thio-4~hydroxypyrimidines (II, III) we have studied the effects of a number of factors on
the regioselectivity of alkylatlon of 4-hydroxypyrimidines I using methyl chloro- and bromo-
acetates

V.- Kapsukas State University, Vilnyus, 232734. Translated from Khimiya Geterotsikliches-
kikh Soedinenii, No.- 12, pp. 1655~1658, December, 1987. Original article submitted July 7,
1986. ,
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On the basis of [2] it would be expected that an increase in the steric hindrance of
substituents in positions 2 or 5 of the pyrimidine ring of anions of I would give rise to a
change in the ratio of 0- and Ns-alkylation products. For verification we have investigated
the alkylation of the 4~hydroxypyrimidines Ic-g by methyl bromoacetate in methanol—sodium
methylate. Data in Table 2 shows that the isomer ratio under these conditions varied little
with the structure of the anions I.

Among factors influencing the direction of alkylation of ambident anions the most impor-
tant is apparently the nature of the solvent [2]. We have alkylated the sodium salt of Ib
in different solvents. As apparent from Table 1 non-polar and low-polarity solvents led only
to the Ns—-isomer IIIb (with .the exception of diethyl ether which gave IIb and IIIb in the
ratio 1:4). A significant increase in the O-alkyl contributionwas observed in aprotic dipolar
solvents but the effect on the regioselectivity was nonuniform. Thus, acetone and acetonitrile
led to a mixture of IIb and IIIb in the ratio 1:3 and 1:4:1, respectively, but in dimethyl for-
mamide and hexamethylphosphoric triamide to IIb only. Thus solvent variation can direct the
regioselectivity of alkylation of Na salts of 2~alkylthio-4~hydroxypyrimidines by methyl bro-
moacetate.

A study of the alkylation of ambident anions has shown that their tendency to react at
the center of highest electron density increases with growth of the cation radius [2]. When
triethylamine was used as base and solvent and tetrabutylammonium bromide as phase transfer
catalyst the alkylation of &4-hydroxypyrimidines I by methyl bromoacetate occurred regioselec-
tively at the oxygen atom and depended on temperature. Thus, If, g up to 10°C and Ia-e up to
60°C gave only the O-isomers II. Increase in temperature led to the appearance of the O-iso-
mers II and Ns-isomers III which contradicted the behavior of the majority of ambident anioms
{2]. A similar decrease in the O-alkylation component of acetoacetate enolate with increase
in temperature was recorded in [3] for N-methylpyrrolidone. We did not observe isomerization
of II to III. Exchange of methyl chloroacetate for methyl bromoacetate had virtually no ef-
fect on the formation of II. This type of O-alkylation of the 4~-hydroxypyrimidines I dif-
fered conveniently from the alkylation of I anions in aprotic dipolar solvents because it
avoided the need to pre-synthesize the Na salts of I.

In order to prove the structure of isomers IIc-g and IIIc~-g we have compared their UV,
IR, and PMR spectra (Table 3) with those of the previously reported [1] O- and N;-isomers
(IIa, b; IIIa, b). The UV spectra of IIc-g showed absorptions at 253-256 nm and IIIc-g at
291-293 nm. In their IR spectra the O-isomers IIc-g had ester absorption at 1744-1747 cm—*

TABLE 1. Effect of Solvent on the Alkylation of
the Na-Salts of 6-Methyl-2-methylthio-4-hydroxy-
pyrimidine (Ib) by Methyl Bromoacetate

Overall | Relative yield, %
Solvent yield, %
O-isomer |Nj-isomer
Carbon tetrachloride 77 0 100
Dioxane 75 0 100
Tetrahydrofuran 70 0 100
Toluene 56 Traces ~ 100
Diethyl ether 64 20 80
Acetone 66 25 75
Methanol* 73 50 50
Acetonitile 70 59 4]
Dimethylformamide 68 100 0
Hexamethylphosphoric wiamide 70 100 0

*From [1].
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TABLE 2. Parameters of the Componnds Synthesized

Gom- mP. *C | Found, % Empirical | Caleulated, % |Yield, o < »
pound* | R for bp, *C formula

(hiPa) ¢ |H| N ¢ lu]l ~n |A|B]C
Ila 0,38} 54—55 26| 52
b 0,57 180,5—81,5 33172
Iic 0,62 55—56 | 49,9-16,01 11,7 | CioH1aN205S 496 58] 11,6 {40}79
Ild 0,59] 67—68 { 524 (6,1] 10,8 | C;;H;sN;O38 51,5 16,3 10,9 | 45|76
Ile 0,69] 53—54 | 89,7 {55 9,2 | CisHigN2O:S 59,2 153 9,2 {4768
of 0,64} 5455 | 51,9 16,4 11,0 | CyHsN:OsS 51,6 {6,3] 10,9 (44|71
g |064[160(8) |553 {70} 101 | CiHawoN:0:S | 549 (71| 99 |43]60
ifla 0,23} 95—96 22 45
b 0,45) 76—77 33 77
e 0,60] 50—51 | 49,8 [5,9] 11,9 | CjoH14N20sS 496 158 11,6 |35 60
111d 047| 54—55 | 52,0 |6,5| 11,2 C1HsN20sS 51,5 16,3| 109 {30 62
IIle 0,50 71 59,0 1531 93 | CisHisN05S 59,2 15,3 92 }38 77
It 0,56 94—95 | 51,7 16,0]| 11.0 | C)H;sN205S 51,5 {63} 109 }44 75
Mg | 052{135(1.3)] 552 [7:6] 10,1 | CisHxN:055 | 549 [7.1] 99 |43| |58

*For IIa, b and IIIa, b see [1].

*%A) Data for alkylation of Ia-g Na-salts by methyl bromo-
acetate in methanol. B) Alkylation of Ia-g by methyl bromo-
acetate in triethylamine in the presence of tetrabutylammo-
nium bromide. C) Alkylation of Ia-g Na-salts by methyl bromo-
acetate in carbon tetrachloride.

whereas Ns-isomers IIIc-g showed the ester at 1740-1746 cm™' together with a clear lactam C=0
band at 1660-1680 ecm~'. The PMR spectra were characterized by signals (among others) for the
OCH, protons at 4,73-4.85 ppm in IIc-g and by the NCH, protons at 4.65-4.72 ppm in IIlc-g.

Alkylation of 2-alkylthio-4-hydroxypyrimidines I by methyl haloacetates did not lead
to Nj-alkylation products (in contrast to the alkylation of 4-hydroxypyrimidines by alkyl
halides [4]).

The obtained data can be explained by the general rules characterizing classical ambi-
dent anions .and serves as a basic method for selective O- and Ns-alkylation of . 2-alkylthio-
4-hydroxypyrimidines by haloacetates. :

EXPERIMENTAL

Monitoring of reactions and product purities was carried on TLC using Silufol plates
and iodine vapor visualization. Column chromatography was performed on Chemapol L 100/160
silica gel using chloroform: ethyl acetate (5:1) as eluent. UV Spectra were measured om a
Specord UV-vis spectrometer with ethanol solvent and IR spectra on a Specord IR-75 spectrom-
eter with Vaseline mulls. PMR Spectra were recorded on a Tesla BS-487C (80 MHz) instrument
using trifluoroacetic acid solvent and HMDS internal standard.

2-Alkylthio-4-hydroxypyrimidines (I) were obtained by method [5] (Ia, b, f), [6] (Ic),
or [7] (Ie). Compound Id was prepared by alkylation of the Na-salt of 4-methyl-2-thiouracil
by isopropyl iodide in DMF in 767% yield with mp 152-153°C (from ethanol). Found: C 51.9:
H 6.65 N 15.1%. CgH12N20S. Calculated: C 52.2; H 6.63 N 15.2%; M 184. 4-Hydroxypyrimidine
Ig was obtained similarly by [8] in 75% yield with mp 128-130°C (ethanol). Found: C 56.3;
H 7.45 N 13.3%. CioH16N20S. Calculated: C 56.6; H 7.6, N 13.2%; M 212. The sodium salts
of the 4-hydroxypyrimidines I were synthesized similarly [4]. Parameters and spectral data
for new compounds are given in Tables 2 and 3.

Alkylation of 2-alkylthio—4-hydroxypyrimidine Na-salts (Ia-g). A mixture of Ia-g Na-
salt (10 mmole), methyl bromoacetate (1.84 g, 12 mmole), and the appropriate solvent (5 ml)
were stirred for 1 h at 90°C. The precipitate was removed, the solvent evaporated in vacuo
and the residue was washed with water, dried, and column chromatographed. The separated iso-
mers were crystallized from hexane or distilled in vacuo.

2-Alkylthio-4-carbomethoxymethoxypyrimidines (IIa-g). The methyl haloacetate (0.12 mole)
was added dropwise with stirring to la-g (0.1 mole) and tetrabutylammonium bromide (3.2 g,
0.01 mole) in triethylamine (40 ml) at 0-10°C (If, g) or at 50-60°C (Ia-e). The mixture was
held at the stated temperature for 3 h (If, g) or 5 min (Ia-e), cooled, and diluted with
water (1.5 liter). With the exception of IIg, the crystalline product was filtered off,
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TABLE 3. Spectral Data for IIe-g, IIllc-g

IR spectru
v spe)‘; v, %m- I, PMR spectrum, 8, ppm (J, Hz)
Com-~ | trum, ax’ c=0 C=0
=0 |C 2 OCH, OCH,
pound | nm (log &) (lac- \ RZ=CH, 2
festen) tam) g ¥ (3H, 9 |G, [
Oc | 204 (4,12), | 1747 0,98 (3H, t, 634 (IH,s) 213|478 345
256 (4,17) - J=T7): 2,85 -
. (2H,q, J=T7)
md*{ 207 (3,90), | 1747 1,31 (6H, d, 6,25 (1H, s) 2,28 4,79 3,64
254 (4,17) J=7); 3,54—
393 (1H,m) _
lle | 204 (4.39), | 1744 4,10 (2H, s); 6,38 (1H,s) 2,18 4,73 3,43
254 (4,16) 6.88 (5H, s)
If 203 (3,95), 1746 2,23 (3H,s) 0,78 (3H, t, 2,18 4,85 3,46
253 (4,14) I=7); 2,20
(2H, q J=7)
g | 204 (396), | 1745 096 (3H, t, 0,90 (6H, d, 2,18 4,82 3,46
254 (4,24) J=8); 2,80 I=7); 2,67—
(2H, q, /=8) {298 (1H,m)
Mic | 296 (3,74), | 1746} 1670 | 1,07 (3H, t 6,09 (1H, §) 2,06 4,69 347
, 292 (3,95) J=8); 3,31
. (2H,q J=3)
1d” | 228 (3,72), | 1740 | 1680 | 1,33 (6H, d 594 (1H, s) 2,13 465 3,65
' 293 (3,94) J=7); 375—
4,13 (1H,m)
Iie | 222(shoulder]| 1746 | 1671 {4,38 (2H.s); |6,06 (IH,s) 1,96 4.66 3,44
292 (3,94) 7,00 (5H, s} ’
It 226 (3,74), | 1743 1660 [ 2,60 (3H, s) |072 (3H, t, 2,12 4,72 3,51
293 (4,02) I=7); 2,12 ’
(2H,q, J=7)
Iig 249 (3,85), | 1744 | 1668 [ 1,04 (3H, t, 0,85 (6H, d 2,08 466 3,48
291 (3,91) J=8); 3,10 J=7); 2,95— -1
(2H, q, J=8) {3,28 (1H,m)
*PMR Spectrum recorded in CDCls

washed with water, and recrystallized from hexane.

2-Alkylthio-3-carbomethoxymethyl-4-pyrimidones (IIia-g).

For the liquid product IIg, it was sep-
arated, dissolved in ether, dried over CaCl,, the ether removed, and distilled in vacuo.
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