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Abstract —The possibility of preparing 1,2,5-oxa-, -thia-, and -selenadiazole N-oxides from polyfunctional
nitroso- and isonitrosopyrimidines and -pyridine was examined.

We found previously that the reactions of 6-amino-
5-nitrosouracils with sulfur or selenium monochloride
yield 1,2,5-chalcogenadiazolo[3,4-d]pyrimidines [1,
2]. In this study we examined the applicability of this
reaction to o-amino nitroso compounds containing
additional reaction centers such as hydroxy and amino
groups. As starting compounds we used 5-nitroso
derivatives of 1-hydroxyethyl-6-aminouracil (Ia) [3],
4,6-diamino-1,2-dihydropyrimidin-2-one (Ib) [4], and
2,4,6-triaminopyrimidine (Ic) [4], and aso 3-nitroso-
2,6-diaminopyridine Id [5]. Treatment of la—ld with
sulfur or selenium monochloride under the conditions
similar to those described in [1] resulted in formation
of 1,2,5-chalcogenadiazole N-oxides Ila-I1h in good
yields (Scheme 1).

The reactive functional groups present in the start-
ing amino nitroso compounds, at equimolar ratio of
the reactants, exert no appreciable effect on the course
of cyclization with the formation of 1,2,5-thiadiazole
N-oxides and their selenium analogs.

An dlternative route to 1,2,5-oxa-, -thia-, and se-
lenadiazoles, based on transformations of aliphatic
and aromatic 1,2-dioximes [6-8], is limited by diffi-
cult availability of heterocyclic 1,2-dioximes.

With 6-amino-5-nitrosouracil le as example, we
showed that the amino group in an acidic medium is
readily replaced by hydroxylamine; the reaction prod-
uct isomerizes into uracil 5,6-dioxime Illa existing,
according to single crystal X-ray diffraction data, in
the form of the (4Z,5E) isomer [9]. The reactions
between 1b-1d and excess hydroxylamine taken as a
mixture of acetate and hydrochloride resulted in re-
placement of all the amino groups with the formation
of tri- and tetraoxime derivatives of pyrimidine (I11b,
[11c) and pyridine (111d) (Scheme 2). The reactivity is
apparently influenced by the steric factors: 1-Substi-
tuted 6-amino-5-nitrosouracils do not react with
hydroxylamine under the similar conditions.
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Pyrimidine oximes Illa-lllc are oxidized with
nitric acid to furoxanes 1Va and 1VDb; in the case of
I11b and Illc, the reaction is accompanied by the
hydrolysis of the oxime group in the 4-position of the
starting pyrimidine.
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Scheme 2.
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The compositions and structures of the products
were determined by elemental analysis, mass spec-
trometry, and IR spectroscopy (Tables 1, 2).

In contrast to pyridine 2,3,6-trioxime 111d whose
mass spectrum contains a strong molecular peak, in

Table 1. Properties of lla-Ilh, Il1b-Illd, and 1Vb

the mass spectra of I11a-111c the molecular peaks are
lacking, which is apparently due to low volatility of
these compounds and their tendency to dehydration.
The mass spectra of N-oxides Ila-I1h, IVa, and IVb
contain strong and moderately intense peaks of molec-

= 5 Found, % Calculated, %

gl g mp, °C Formula

S} = C H N C H N

&)
lla 75 250 31.30 2.60 24.35 CeHgN,O,4S 31.30 261 24.35
b 65 >280 (decomp.) 25.90 2.20 20.15 CgHgN,O,4Se 25.90 2.16 20.14
llc 80 220 35.70 240 33.30 CgH,N,OS 35.71 2.38 33.33
lid 75 260-280 32.40 1.85 25.90 CgH,N,OSe 3241 1.85 25.93
lle 65 >300 (decomp.) 25.95 1.60 37.85 C4H3N50,Se 25.95 1.62 37.84
[If 60 >300 (decomp.) 20.60 1.30 30.00 C4H4NgOS 20.60 1.29 30.04
g 85 >300 (decomp.) 26.10 2.20 45.60 C4H,NgOSe 26.09 2.17 45.65
[Ih 80 >340 (decomp.) 20.70 1.70 36.20 C4HsNs0, 20.69 172 36.21
[1b 70 >260 (decomp.) 25.70 2.70 37.40 C4HgNgO4 25.67 2.67 37.43
lllc 82 >260 (decomp.) 23.81 3.50 41.55 C4HgNgO4 23.76 297 41.58
[d 85 270 35.30 2.95 32.90 C4HgN,O4 35.29 3.53 32.94
IVb 60 230-260 25.90 1.60 37.85 C4H3N50, 25.95 1.62 37.84
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Table 2. Spectral characteristics of lla-llh,
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[ITb-Illd, and 1Vb

S
=
gl Mass spectrum, Mz (l,y, %) IR spectrum, v, cmt
S
lla |230(21), 214 (3), 200 (4), 187 (100), 171 (43), 156 (25), | 3400-3000, 1720, 1690, 1680, 1640, 1610, 15501480
140 (44)
llb |278 (10), 262 (3), 240 (2), 235 (84), 219 (26), 204 (18) | 3400-3050, 1710, 1680, 1610, 1540-1490
188 (18), 170 (13), 157 (100)
llc |168(38), 152 (13), 138 (100), 108 (25), 90 (26), 79 (32) | 3200-3000, 1670, 1650, 1610, 1590, 1570, 1560, 1540, 1520
ld | 216 (32), 200 (10), 138 (27), 122 (46), 104 (7), 93 (9), |3320-3010, 1680, 1630, 1580, 1550, 1500
79 (100)
lle |185 (100), 169 (72), 155 (7), 141 (12), 126 (22), 109 |3400-3000, 1720, 1690, 1650, 1630-1500
(14), 105 (8)
I1f | 233 (6), 217 (14), 201 (28), 157 (22), 155 (25), 153 (6) | 3350-3000, 1700, 1680, 1650, 1640, 1600-1500
105 (6)
llg |184 (48), 168 (16), 154 (57), 136 (8), 96 (15), 82 (18), | 3350-3050, 1650, 1610, 1550, 1540-1500
68 (23)
llh |232 (24), 216 (5), 154 (47), 138 (36), 95 (24), 82 (27), | 3400-3050, 1650, 1610, 15501500
68 (33)
[11b {169 (84) [M - H20]+, 154 (100), 152 (12), 139 (35), |3530-3100, 1710, 1700, 1680, 1650, 1630, 1600-1500
111 (26)
llic [184 (22) [M — H,O]*, 168 (19), 154 (12), 152 (14), |3400-3100, 1630, 1620, 1600, 1580, 1560, 1550
138 (20), 122 (26)
I11d | 170 (55), 152 (42), 140 (8), 122 (32), 106 (13), 95 (34),| 3360-3050, 1640, 1620, 1600, 1580, 1570, 1540
93 (16), 79 (57), 64 (31), 52 (100)
Vb (185 (11), 169 (19), 155 (6), 154 (10), 153 (14), 138 |3600-3000, 1710, 1660, 1650, 1640, 1610, 1600-1550
(12), 123 (29), 82 (12), 69 (18), 53 (41)

ular ions; these ions show consistent fragmentation
pattern [1, 10, 11].

EXPERIMENTAL

The mass spectra were recorded on a Varian MAT-
112 device at the ionizing electron energy of 70 eV
and ion source temperature of 220°C. The IR spectra
were taken on a Specord-80 spectrometer (mulls in
mineral oil). The purity of the substances was checked
by TLC on Silufol UV-254 plates.

4-(2-Hydr oxyethyl)-4,5,6,7- tetrahydro[l 2,5]thia-
diazolo[3,4-d]pyrimidine-5,7-dione Nl-oxide Ila.
A 0.2-ml portion of sulfur monochloride was added
with cooling and vigorous stirring to a suspension of
0.4 g of la in anhydrous DMF. The mixture was di-
luted with anhydrous chloroform until the reaction
product fully precipitated. The product was recrystal-
lized from water avoiding prolonged heating. Yield
0.35 g.

5 Amino[1,2 5]th|ad|azolo[3 4- b]pyrldlne
N-oxide Ilc. A suspension of 0.3 g of Id in an-

hydrous DMF was cooled on an ice bath, and 0.2 ml
of sulfur monochloride was carefully added. The
precipitate was immediately filtered off, washed with
anhydrous chloroform, and recrystallized from water.
Yield 0.3 g.

7-Amino-4,5- d|hydro[1 2,5]thiadiazol o[ 3,4-d] py-
rimidin-5-one N-oxide Ile. A 0.2-ml portion of
sulfur monochloride was added with vigorous stirring
to a suspension of 0.3 g of 1b in anhydrous DMF. The
precipitate was filtered off, washed with anhydrous
chloroform, and dried in air. Then the product was
dissolved in a minima amount of hot water, and
the solution was filtered. A saturated sodium acetate
solution was added to the filtrate until a precipitate
formed, which was filtered off and dried in air. Yield
0.23 g.

5 7-Amino[1,2,5]thiadiazol o[ 3,4-d]pyrimidine
N-oxide | Ig. A 0.2-ml portion of sulfur monochloride
was added with vigorous stirring and cooling to a sus-
pension of 0.3 g of Ic in anhydrous DMF. The precip-
itate was filtered off, washed with anhydrous chloro-
form, and dried in air, after which it was dissolved
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in hot water, and the solution was neutralized with
a saturated sodium carbonate solution. The precipitate
that formed upon neutralization was filtered off,
washed with a small amount of cold water, and dried
in ar. Yield of Ilg 0.3 g.

Selena derivatives I1b, I1d, 11f, 11h were prepared
similarly.

4,5,6-Tris(hydroximino)hexahydropyrimidin-2-
onelllb. A mixture of 1.0 g of Ib, 7.0 g of hydroxyl-
amine hydrochloride, and 4.0 g of sodium acetate in
25 ml of water was heated with tirring at 65-70°C
until the mixture decolorized. The precipitate was
filtered off, washed with cold water and alcohol, and
dried in air. Yield 0.85 g.

2,4,5,6-Tetrakis(hydroximino)hexahydropyr-
imidine Il1lc. To 1.5 g of Ic in 50 ml of water we
added 6.3 g of hydroxylamine hydrochloride and 3.3 g
of sodium acetate. On heating to 60°C, the starting
compound dissolved to form a yellow solution, from
which the product gradually precipitated. After
cooling, the precipitate was filtered off, washed with
water and acohol, and dried in air. Yield 1.6 g.

2,3,6-Tris(hydroximino)-1,2,3,6-tetrahydropyri-
dinellld. To 1.4 g of 1d in 50 ml of water we added
4.2 g of hydroxylamine hydrochloride and 2.5 g of
sodium acetate. The mixture was heated to 60°C. The
red solution became yellow, and a precipitate formed,
which was filtered off after cooling, washed with
water and alcohol, and dried in air. Yield 1.47 g.

5-Hydroximino-4,5,6,7-tetrahydro[1,2,5]oxadia-
zolo[3,4-d]pyrimidin-7-one N'-oxide IVb. A 2.0-g
portion of IIlc was carefully dissolved in 10 ml of
nitric acid and 1 ml of sulfuric acid on heating to
40°C. Then the mixture was cooled and neutralized

with agueous ammonia. The precipitate was filtered
off and recrystalized from aqueous acohol. Yield
09 g

4,5,6,7-Tetrahydro[1,2,5]oxadiazol o[ 3,4-d] py-
rimidine-5,7-dione N'-oxide 1Va was prepared
similarly from Ila and IlIb. The product is identical
to that described in [10, 11].
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