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Abstract: 1-Amino-pyrimidine-2-thiones 2 or 11 and 1-acylmethyl-pyrimidine-2-thiones 13 react with 3,3-
pentamethyleneoxaziridine 3 or hydroxylamine-O-sulfonic acid by electrophilic amination of the sulfur
atom yielding zwitterionic 2-amino-1-imidothiopyrimidinium-N-ylides 4 and 12 or 1-aminopyrimidine-2-
ones 5 and 1-acylmethylpyrimidine-2-ones 14. The pyrimidine-2-ones 5§ and 14 can be cyclized by
dehydration to 1,3,4-oxadiazolo{3,2-a]pyrimidinium salts 6 and oxazolo[3,2-a]pyrimidinium salts 15.

Introduction

Earlier studies' conducted by our group involved 1-aminopyrimidine-2-hydrazones having a deep
purple or violet color that might be attributed to the formation of zwitterionic 1-amido-2-hydrazinopyri-
midinium ylides 1 (X = NHNH,, R? = aryl or acyl). We wished to test this hypothesis by the synthesis
of structurally related S-analogous compounds 4 and 12 [] (X = SNH,)] in order to examine their absorp-
tion behavior. 1-Amido-3-aminothio-pyrimidinium ylides 4 are generally unknown. A possible route to-
ylides of structure 4 is the deprotonation of corresponding 1-amino-3-aminothiopyrimidinium salts, which
might be available by electrophilic amination of pyrimidine-2-thiones 2 or 11 with
pentamethyleneoxaziridine. The latter is reported? to aminate thiouracils that do not form ylides, but
instead either neutral pyrimidines (through deprotonation of a ring nitrogen atom) or
benzylideneaminothiopyrimidinones.
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Another goal of our investigation was to carry out the quantum chemical calculation of the anticipated 1-
amido-3-aminothiopyrimidinium ylide moiety (in 4).
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Results and Discussion

Synthesis. Reacting 3,3-pentamethyleneoxaziridine 3 or hydroxylamine-O-sulfonic acid with 1-
acylamino or 1-phenylureido-pyrimidine-2-thiones 2 (R* = aryl, alkyl or anilino) at room temperature
produces the target products 4 in a clean reaction. Intermediates (e. g. 9 or 2-aminothiopyrimidinium salts)
were not isolated. This transformation was extended to 1-arylamino substituted pyrimidine-2-thiones 11
giving 2-amino-1-arylimidothiopyrimidinium-N-ylides 12. The structure of the N-ylide 4d in solid state
was examined by X-ray analysis. The pyrimidine ring (see Figure 1) is nearly planar (mean deviation 0.4
pmy); the exocyclic heteroatoms S and N1 are located 6 and 14 pm, respectively, outside the ring plane.
The bond length N2-C8 (136.1 pm) between position 1 and 2 of the ring corresponds to some double bond
character. The N1-N2 bond length (139.8 pm) is similar to the value (141.3) in a known 1-aminopyrimi-
dine-2-imine* lies between the values for N-N single and double bonds.

= Alkyl A1y
A
NH20503H th) H
2 4 2
(R2. = NHg)
reflux
acetic anhydride
"
Z N’N\H HCIO, Z N3N 2
PN — o L )R
R N/ko H0 R 0
2 6 C|04
NaOH | .chssy 4 56 R U R22C:OCII -CHgSH
(R2C0),0
a a CeH, CH;
b b 4CH,CH, CH,
2 ¢ 4-CH,CH, CH,CH,
“ d dd  4CHCH, CH,
e 4CHCH, NHCH,
N’ ~H t 4CH,CH, NH, g\
)\ r [ 3 ] +CH,OCH, CH; R clo,4
b “CcH,  CH, i
CH, i 4-CICH, CH, H,



Electrophilic amination of pyrimidine-2-thiones 3769

"
AL »Q\
L w0 e

. o=O +H0 | - ”"=O

11 12ar! - #CH305H4,
R2 = 4-NO2CgHy)

Fig. 1: Molecular structure of the N-ylide 4d°

The NH, group does not appear to be involved in strong hydrogen bonding; the short non-bonded contacts
N4...N3 286 pm (intramolecular) and N4...N1 (1-x, 1-y, 1-z) 312 pm may correspond to weak hydrogen
bonds.
The 'H and PC-NMR spectroscopic data (see Table 2) also correspond to structures 4 and 12. The pale
yellow color of 2-aminothio-1-imidopyrimidinium ylides 4 and 12 differs from the deep violet or purple
color observed in the assumed 1-amido-2-hydrazinopyrimidinium-N-ylides 1 (X = NH,)*, thus not support-
ing the proposed structure of the latter compounds.

When the 1-ureidopyrimidine-2-thione 2 (R' = 4-CH;C¢H,, R, = NH,) was treated with 3,3-penta-
methyleneoxaziridine 3, the 1-ureido-pyrimidine-2-one 5f was isolated instead of the S-amination product
4. The formation of this product can be explained via a similar intermediate 9, which loses water rather
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than cyclohexanone (formation of 4). The water hydrolyzes the resulting 2-cyclohexylidenaminothiopyr-
imidinium-N-ylide 10.

We further explored the possibility of cyclizing the 1-acylamido-2-aminothiopyrimidinium ylides
4 to condensed pyrimidines. Since facile dehydration occurs in the mass spectrometer (electron impact)
giving [M* - H,O] rather than the molecular ion in a number of cases (see Table 2), preparative dehydra-
tion was attempted. The desired pyrimido[1,2-€]1,2,4,5-thiatriazinium salts, however, could not be
synthesized. Compounds 4, when melted or heated in PPA, yielded complex mixtures of decomposition pro-
ducts. Heating in acetic anhydride surprisingly provides the 1-acylamino-pyrimidine-2-ones § by exchanging
the aminothio group for oxygen, a formal hydrolysis. It is possible that a nucleophilic attack of the amino
nitrogen atom of 4 on acetic anhydride is involved, since acetamide is an expected by-product (TLC).

The structure of 2-acylaminopyrimidine-2-ones § could be demonstrated by spectroscopic data (see
Table 2) and by an independent synthesis, viz. hydrolysis of the corresponding 1-amino-2-methylthio-
pyrimidinium sait 7', When the 1-acylamido-2-aminothiopyrimidinium-N-ylide 4d was treated with a mix-
ture of acetic anhydride and perchloric acid, 1,3,4-oxadiazolo[3,2-a]pyrimidinium perchlorate 6d was
obtained (method E) rather than the corresponding pyrimidine-2-one 5d. Since isolated 1-acylaminopyrimi-
dine-2-9ne 5d also gave 1,3,4-oxadiazolo[3,2-a]pyrimidinium perchlorate 6d under these conditions, the
former can be expected to be an intermediate in the synthesis starting from 4. 1,3,4-Oxadiazolo[3,2-a]-
pyrimidinium salts 6 can independently be synthesized by refluxing 1-amino-2-methylthiopyrimidinium
iodides 8° with acetic anhydride/acetyl chloride (method F). Known syntheses of the 1,3,4-oxadiazolo[3,2-
a]pyrimidine system are usually based on a final assembly of the pyrimidine ring rather than the oxadi-
azole ring®.

In reactions of 3,3-pentamethyleneoxaziridine 3 with 1-acylmethyl-pyrimidine-2-thiones 13, which
are C-analogues of 2, no S-amination products could be isolated, but only 1-acylmethyl-pyrimidine-2-ones
4. Obviously these products were formed in a similar manner to the pyrimidine-2-ones §. 1-Phenacyl-
pyrimidine-2-one 14b could be dehydrated with acetic anhydride/perchloric acid giving the oxazolo[3,2-
aJpyrimidinium perchlorate 15. This product was identical with the compound prepared earlier’ starting
from 2-methylthio-1-phenacyl-pyrimidinium iodide by elimination of methylthiol in the presence of
pyridine.
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The above-mentioned results demonstrate that pentamethyleneoxaziridine or hydroxylamine-O-sul-
fonic acid are able to S-aminate 1-aminopyrimidine-2-thiones that cannot be stabilized by deprotonation of
a ring NH group as was known for thiouracils. The expected 1-amino-2-aminothiopyrimidinium salts can-
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ation of the NH substituent attached to position 1, or pyrimidine-2-ones by hydrolysis.

Quantum Chemical Studies on N-Ylides of Type 4. The parent system of 4d is an ylide of typ A.
Ab initio calculations®® (HF/4-31G) reveal that there are at least 4 different rotamers (A-D) with E(A) <
E(C)< E(B) < ED); the results of PM3'%!*are at variance with these data (see Table 4, AH{C) < AH(A)
< AH{D) < H(®B)), but it should be borne in mind that AAH{A-C) is quite small (4.6 kcal/mol). Inter-
estingly, annelation of an aromatic ring does not change this sequence considerably: With a 3-21G basis
conformer E is most stable compared with F, G, and H. A similar result is obtained with PM3; AAH{(E-
G)(PM3) is of course insignificant. The potential hypersurface AH{PM3) = AH(®,, 6,) with
0 <0, < 180and 180° < O, < 360° (B, = O6(1-2-3-4), ©(4-5-6-7) is shown in Fig. 2 (56 data points,
polynomial interpolation). For obvious reasons no detailed ab initio investigations have been undertaken

Fig. 2: Potential hypersurface of E (PM3 values; 8, = 6(1-2-3-4), 6, = 6(4-5-6-7);
polynomial interpolation '

3m
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for 4d. Semiempirical calculations again reveal that there are at least 4 different rotamers on the energy
hypersurface (I (Fig. 3), J (Fig. 4), K (Fig. 5), and L (Fig. 6)) with I and J of comparable stability. But
as ab initio results on the model compounds A and D have shown (vide supra) the PM3 calculations prob-
ably overestimate the thermodynamic stability of D (= H = L). As shown above both ab initio and semi-
empirical energies (enthalpies) differ considerably for different rotamers as do calculated rotational bar-
riers. In Fig. 7 the rotational barrier for A (ab initio values with a 4-31G basis, fully optimized;

0 < 6(1-2-3-4) < 180° is drawn; a value of AE = 34.4 kcal/mol is obtained. Single point calculations
with extended basis sets (Table 5) do not alter this result considerably. In contrast to these data PM3 yields
(Fig. 8, Table 5) AAH; = 11.0 kcal/mol, which seems to be more reliable. The rotational barrier for E
(0 < 6(1-2-3-4) < 180°) resembles this value quite closely (Fig. 9, AAH; = 8.6 kcal/mol). In conclusion
it may be remarked that the preferred occurrence of a rotamer of type A (E, I) is in accord with the X-ray
investigation an 4d. These X-ray results make it possible to compare geometrical data (bond lengths, bond
angles) with those calculated for A, E, and I. The main points are as follows: On the ab initio level the
model system A seems to be unsuitable when r(4-5),,,, amd r(4-5),, (for 4d) are compared. The reason is
obvious; the anellation of a benzenoid ring casts off this disagreement. On the 3-21G level there is a slight
difference between r(6-7);, and r(6-7),,. PM3 calculations lead to a very short N(3)-N(4)-distance as do
the AM1 and MNDO models: the variation of AHwith r(3-4) is remarkable (Fig. 10; AM1 data; AAH; =
AH; (1.398 A) - AH{(min) = 3.3 kcal/mol). On the AM1 level an S-N distance (r(6-7)) of 1.639 A is
obtained, but the variation of AH; with r(6-7) in this region (AAH; = AH(1.682 A) - AH/(1.636 A))
amounts to only 0.9 kcal/mol. Obviously calculated bond lengths of the ylides (and of other dipolar com-
pounds)*? should be treated with some caution,
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Fig.3: Calculated structure of I (PM3) Fig.4: Calculated structure of J (PM3)

Fig.5: Calculated structure of K (PM3) Fig.6: Calculated structure of L (PM3)
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Table 1: 1-Acylimido-2-aminothiopyrimidinium-N-ylides 4, 1-Acylaminopyrimidine-2-ones §, 1,3,4-Oxadi-
azolo[3,2-a]pyrimidinium Salts § and 2-Aminothio-1-(4-nitrophenylimido)-pyrimidinium-N-ylide 12, 1-Acyl-
methylpyrimidine-2-ones 14 and Oxazolo[3,2-a]pyrimidinium Salts 15

Yield m.p. Molecular formula  'H-NMR (DMSO-dg)
[%)/ rCl Elemental analysis
Method Caled. C HN
Found

4a  TUA 140-143  CyH,N,0S (322.4)  7.17 - 7.65 (m, SH, C,H,); 7.68 - 7.97 (m, 5H,
(toluene)  63.34 4.38 17.38 C.H,); 8.08 (d, J = 7.1 Hz, 1H, NCCH); 8.38 (d,
63.36 4.41 17.18 7 = 7.1 Hz, 1H, CHN)

@a°  78/A 192-195  C,H,N,OS (274.3)  2.05 (s, 3H, CH,CO); 2.35 (s, 3H, CH,phenyl);
(toluene)  56.92 5.14 20.42 7.05 - 7.36 (m, 2H, CH); 7.49 (d, J = 7.1 Hz,
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86/A

TIA
61/B

69/A

40/A

SU/A

67/C

74/C
83/D

93/A

143-145
(toluene)

180-182
(aceto-
nitrile)

200-202
(aceto-
nitrile)

160-162
(toluene)

187-190
(aceto-
nitrile)

167-169
(ethanol)

282-283
(ethanol)

209-211
(aceto-
nitrile)

254-255
(ethanol)

57.00 5.17 20.14

C,4H,6N,0S (288.4)
58.31 5.59 19.43
58.33 5.64 19.55

CsH,N,0S (336.4)
64.27 4.79 16.65
64.32 4.76 16.72

CysH7N;0S (351.4)
61.52 4.88 19.93
61.45 4.80 19.96

CiuHN,O;S (352.4)
61.35 4.58 15.90

61.10 4.54 15.70

C»H3N,OSCl (356.9)
57.22 3.67 15.70
57.86 3.45 16.40

CrHN0, (291.3)
70.09 4.50 14.42
69.94 4.29 14.37

CuHysN;0, (305.3)
70.81 4.95 13.76
70.88 4.98 13.57

CnHNO, (244.2)
59.01 4.95 22.94
59.04 5.15 23.05

C,HsN;0, (321.3)
67.28 4.70 13.08
67.15 4.87 13.17
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1H, CHCN); 8.00 - 8.17 (m, 2H, CH)); 8.40 (d,
] = 7.1 Hz, 1H, CHN); 11.67 (s, 2H, NH,)

1.12 (¢, T = 7.3 Hz, 3H, CH,CH,); 2.11 (q,J =
6.9 Hz, 2H, CH,CH,); 2.48 (s, 3H, CH,phenyl);
7.42(d,J = 8Hz, 2H, CH,); 8.05(d,J = 6.9 Hz,
1H, CHCN); 8.32 (d, J = 8 Hz, C/H)); 9.13(d,J
= 6.9 Hz, 1H, CHN)

2.48 (s, 3H, CH,); 7.40 (m, 2H, CH,); 7.52-7.60
(m, 3H, CHy; 8.07 (m, 2H, CH,); 8.15 d,] =
6.9 Hz, 1H, CHCN); 8.18 (m, 2H, C/H,); 9.44 (d,
J = 6.9 Hz, 1H, CHN); 12.34 (s, 2H, NH,)

3.34 (s, 3H, CH,); 7.25 - 7.60 (m, 5H, CH;);
8.15(d, J = 7.1 Hz, 1H, CHCN); 8.35 (m, 4H,
CsHy); 9.4 d, J = 7.1 Hz, 1H, CHN)

2.48 (s, 3H, CHy); 7.11 (m, 2H, CH}); 7.38-7.47
(m, 3H, CHy); 7.52-8.03 (m, 2H, CH)); 8.10 (d,
] = 6.9 Hz, 1H, HCN); 8.45 (m, 2H, CHy); 9,36
(d,J] = 6.9 Hz, 1H, CHN)

7.5 (m, 3H, CH,); 7.72 (m, 2H,C,H); 7.9(m,2H,
CH)); 8.25 (d,1H,J=7 Hz,CHCN); 8.4(m,2H,CHy);
8.86 (d, J = 7 Hz, 1H, CHN); 11.5(s,2H, NH,)

7.17 d, J = 7.09 Hz, 1H, CHN); 7.45 (m, 3H,
CH;CO); 7.56-7.6 (m, 3H, CHy); 7.7-7.9 (m, 2H,
C:H;CO); 8.03-8.18 (m, 2H, C/H;); 8.38 (d, J =
7.09 Hz, 1H, CHCN)

2,48 (s, 3H, CH,); 7.25 (d, J = 7.09 Hz,

1H, CHN); 7.39-7.45 (m, 3H, CH,); 7.52 (m,
2H, C(H,); 7.63-7.69 (m, 2H,C4H; ); 7.76-8.00 (m,
2H, CH)); 8.58(d, J = 7.2 Hz, 1H, CHN)

2.49 (s, 3H, CH,); 6.84 (s, 2H, NH,); 7.48 (d,
] = 7.3 Hz, 1H, CHCN); 8.04 (m, 2H, C(H,); 8.14
-8.36 (m, 2H,C¢H,); 8.40 (d, J=6.9 Hz, 1H, CHN)

3.38 (s, 3H, CH,0); 7.14 (d, J = 7.1Hz,1H,CHN)
7.55 (m, 3H,C,H,); 7.59-7.66 (m, 2H,C,H,); 7.97-
8.00 (m, 2H,CGH,); 8.19 (m, 2H,CGH,); 8.31 (4, J
= 7.1 Hz, 1H, CHCN); 11.88 (s, 1H, NH)
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6d> 96/E? 333-335 C:H 4 N;O5C1 (387.1)  2.51 (s, 3H, CH,); 7.50-7.76 (m, 3H, C¢Hy);
69/E? (acetan- 55.75 3.64 10.84 7.82-7.87 (m, 2H, C.H,); 8.18-8.28 (m, 2H,
hydride) 55.97 3.58 10.71 CsH;); 8.41-8.52 (m, 2H, C4H,); 8.89 (d, J=7.28
319-320 Hz, 1H, CH); 10.20 (d, J = 7.28 Hz,1H, CHN)
(aceto-
nitrile)
61 32/F 256-283¢9 C H,CLN,05 (346.1)  3.22 (s, 3H, CH,); 8.05 (d, J = 8 Hz, 2H, CH,),
(acetic 41.64 2.62 12.14 8.75(,J = 8 Hz, 2H, CH,), 9.16 (d,J = 7
acid) 41.53 2.69 11.97 Hz, 1H, CH), 10.40 (d, J = 7 Hz, 1H, CHN)
1229 98 233-235 C;H;sN,O,S (339.4) 2.38 (s, 3H, CH;); 6.82 (m, 2H, CH,); 7.37 (m,
(aceto- 60.16 4.46 16.51 2H, CH,-NO,); 7.61 (d,J = 7.1 Hz, 1H, CHCN);
nitrile) 60.21 4.37 16.51 8.10-8.15 (m, 4H, C/H,, CH,NO,); 8.64 (d,J =
) 7.1 Hz, 1H, CHN); 10.60 (s, 2H, NH,)
14a 70 209-210 CsH N,O, (290.3) 3.32 (s,2H,CH,); 7.17 (d,J=6.9Hz,1H,CHCN);7.48-
(aceto- 74.47 4.87 9.65 7.59(m,3H,C¢H;CO);7.66(m,3H,C.H;),7.77(m,2H,
nitrile) 74.70 4.83 9.91 CH,C0);8.1(m,2H,C¢H,),8.25(d,T=6.9Hz, 1H,CHN)
14b 68 268-270 CsHisN,O, (304.4) 2.4 (s, 3H, CH;,), 3.30 (s, 2H, CHy), 7.14 (d,J
(aceto- 74.96 5.31 9.20 = 6.9 Hz, 1H, CHCN), 7.31 (m, 3H, C¢H;), 7.41 -
nitrile) 74.78 5.34 8.93 7.59 (m, 2H, CH,), 7.70 (m, 2H, C.Hy), 8.00 (m,
2H, CgH,)), 8.20(d,J = 7.1 Hz, 1H, CHN)
1sb 76 255-257°
(ethanol)

» BC.NMR ([DJDMS0): 20.85, 21.11, 105.43, 128.28, 129.72, 131.76, 143.16, 152.16, 163.68, 168.81,
180.40; MS (70 eV) m/z (%): 256 (M*-H,0, 100), 224 (43), 201 (26), 185 (33), 184 (29), 116 (25), 115 (36),
91 (41), 65 (31),44 (46), 43 (57), 42 (25), 39 (31), 28 (26), 18 (46)

» BC-NMR ([DDMSO): 21.13, 105.63, 127.94, 128.37, 128.66, 129.77, 131.37, 131.75, 132.74, 143.28,
152.51, 163.86, 165.41, 180.81; MS (70 eV) m/z (%): 318 M*-H,0, 100), 182 (15), 121 (19), 115 (19) 105
(67), 103 (21), 91 (24), 89 (16), 77 (79), 65 (20), 63 (18), 51 (28), 39 (16);

UV (acetonitrile) A, (nm) (log €): 290 (4.24), 390 (4.29)

9 MS (70 eV) m/z (%): 334(M*-H,0,42), 318(16), 200(21), 105(100), 91(26), 86(17), 77(65), 51 (27)

9 BC.NMR ([DJDMSO): 21.23, 100.73, 127.98, 128.14, 128.85, 129.75, 131.25, 132.85, 133.04, 142.77,
151.75, 153.82, 166.37, 170.99; MS (70 eV) m/z (%): 305 (M*, 2), 226 (15), 184 (22), 105 (100), 77 (35),
43 (19). - 2 MS (70 eV) m/z (%): 244 (M*, 16), 243 (100), 217 (46), 216 (25), 202 (30), 201 (55), 129 (85),
128 (39), 115 (28); UV (acetonitrile) A, (nm) (log €): 295 (4.37), 388 (3.26)

D BC.NMR ([DDMSO): 55.5, 100.29, 114.37, 127.71, 127.81, 128.72, 130.01, 131.22, 132.75, 151.30,
153.68, 162.82, 166.18; 170.18; MS (70 eV) m/z (%): 321 (M*, 3), 200 (46), 105 (100), 77 (59), 51 (17);
® decomposition. - ¥ *C-NMR ([D;DMSO): 21.26, 101.08, 128.00, 128.39, 128.47, 130.30, 131.34, 132.11,
132.96, 143.37, 152.70, 163.49, 166.37, 170.69; MS (70 eV) m/z (%): 288 (M*-ClQ,, 4), 201 (16), 200
(25), 105 (100), 77 (57), 51 (20), 44 (16), 40 (54); UV (acetonitrile) A, (nm): 254, 354, - ? starting from 5d
7 starting from 4d. - © PC-NMR ([D;]DMSO): 21.13, 106.45, 112.94, 125.62, 128.42, 129.74, 131.72,
140.44, 143.28, 151.90, 152.72, 163.80, 180.52; MS (70 eV) m/z (%): 339 (M*, 15), 338 (70), 305 (24), 259
(24), 202 (37), 201 (91), 169 (27), 143 (22), 142 (21), 118 (22), 117 (29), 116 (37), 115 (100), 91 (61), 90
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-(30), 89 (34), 65 (74), 64 (46), 63 (69), 52 (25), 51 (24), 39 (51), 30 (76); UV (acetonitrile) A, (nm): 305
(4.58), 402 (3.59). - ° Ref.* mp 255-258°C

Table 2: Calculated Bond Lengths, Bond Angles, and Dihedral Angles of A - L [Semiempirical (PM3, AM1,
MINDO/3) and Ab Initio Values

A* B c D E F G’ ;o r J K L exp*

r(1-2) 1.220 1.207 1.219 1.208 1.226 1.206 1.225 1.206 1.234(1.258, 1.210 1.212 1.232 1.246
(1.241) (1.217) (1.239) (1.216) (1.239) (1.214) (1.238) (1.214) 1.240)

r(2-3) 1415 1.431 1413 1425 1.406 1.434 1.407 1.434 1.419(1.398, 1.448 1.435 1.423 1.347
(1.339) (1.350) (1.343) (1.353) (1.336) (1.371) (1.339) (1.372) 1.402)

r(3-4) 1.319 1309 1.333 1.324 1,336 1.310 1.335 1310 1.329(1.318, 1.298 1.321 1.351 1.398
(1.397) (1.382) (1.395) (1.374) (1.446) (1.456) (1.451) (1.460) 1.325)

r(4-5) 1.324 1328 1321 1.324 1.409 1.418 1.407 1.417 1.406(1.424, 1.421 1.413 1.403 1.361
(1.258) (1.256) (1.262) (1.269) (1.347) (1.336) (1.353) (1.344)  1.406)

r(5-6) 1.750 1.748 1.734 1.733 1.787 1.788 1.788 1.788 1.787(1.739, 1.785 1.788 1.787 1.753
(1.790) (1.785) (1.802) (1.799) (1.821) (1.817) (1.829) (1.824) 1.702)

r(6-T) 1757 1756 1.741 1741 1750 1.749 1.753 1.753 1.739(1.629, 1.739 1.737 1.736 1.682
(1.762) (1.765) (1.762) (1.761) (1.739) (1.734) (1.746) (1.751) 1.636)

e(2-34) 121.1 1200 120.6 120.2 123.7 122.3 123.8 122.6 123.5(123.4, 124.9 126.0 122.4 113.8
(109.0) (112.5) (108.7) (112.5) (115.4) (109.5) (116.2) (109.3) 122.6)

e(5-6-7) 984 983 1119 1122 1024 1024 102.6 102.2 1059 (117.2,-105.9 113.3 122.4 102.3
(95.9) (95.6) (105.6) (106.2) (100.0) (100.3) (107.8) (106.2) 118.8)

lel-2-34)| 0.1 17722 03 1793 0.1 1796 1.2 1794 0100, 1267 1424 2.0 34
©0.0) (180.0) (0.9) (180.3) (0.0) (183.4) (1.8) (177.0)  9.3)

[e@-5-67)] 179.6 1798 0.8 0.1 1779 178.4 49.1 55.0 179.9 (179.9, 1775 46 2.7 173.0
(180.0) (180.0) (31.3) (33.2) (180.0) (176.8) (40.7) (41.5) 175.5)

Ea.u.) 713, -713. <713, -T13. -878. -878. .§78. -878.
32379 29893 31970 29584 22884 20144 22180 19949
E.f 00 156 26 175 0.0 172 45 184
Hp 101 194 S5 135 425 504 42.6 492  82.7(1269, 89.4 87.9 8l.4
4 D) 4235 6731 1.187 5.387 3.272 5447 1.122 4.389 4.939'3 (5.799, 7.306 6.352 21.88
6.210)

* values in parenthesis: 4-31G (fully optimized);values in parenthesis: 3-21G (fully optimized); values in parenthesis: AM1,
MNDO (fully optimized); 4d; in A; energy of the most stable conformer: 0.0 kcal/mol (rel.); in kcal/mol
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Table 3: Energies of Conformers of Type A (ab initio *, PM3)

E(6(1-2-3-4)=0°) E(6(1-2-3-4)=100" E (kal/mol)

4-31G -713.32379 -713.26987 34.4
D95//4-31G -714.12696 -714.07387 333
6-31G"//4-31G -714.26659 -714.21546 32.1
6-311G™//4-31G  -714.37568 -714.32523 31.7
MP2/6-31g°//4-31G -715.31073 -715.26759 27.1
PM3 10.1 20.7° 10.6

*in a.u.; ® H{max) = 21.1 kcal/mol (8(1-2-3-4) = 115°)

Experimental

IR spectra: IR-Specord 71 Carl-Zeiss-Jena. - 'H NMR: BS 487/c (80 MHz) Tesla
Brno, WP 200 (300 MHz) Bruker. - *C NMR: WP 300 (50 MHz) Bruker. - MS (70eV): HP 5995 A Hewlett
Packard. - UV spectra: UV/VIS spectrometer Specord, Carl-Zeiss-Jena.

Known syntheses of the starting pyrimidines 2!, 13° and the 3,3-penta-

methyleneoxaziridine 3* were used.

1-Acylamido-2-aminothiopyrimidinium-N-ylides 4 and 12, 1-Ureidopyrimidine-2-one 5f and 1-Acyl-
methylpyrimidine-2-ones 14 - General Procedures

Method A. 3 mmol 1-Acylaminopyrimidine-2-thione 2, l-arylaminopyrimidine-2-thione 11,

or 1-acylmethylpyrimidine-2-thione 13 were added to S0 ml of 0.1 mol solution of 3,3-pentamethyleneoxaziri-
dine 3 in toluene. After stirring the mixture at room temperature for 1 h, the precipitate was filtered off and
recrystallized. If no precipitate was obtained, the toluene was evaporated in vacuum. The remaining oil was
crystallized by addition of ether.

Method B. 0.36 g (3 mmol) Hydroxylamine-O-sulfonic acid were added to a solution of
3 mmol of 2 in 20 ml 4% ethanolic NaOH. A yellow precipitate appeared immediately. After 20 min the reac-
tion mixture was diluted with water and acidified with HCl. The precipitate was filtered and recrystallized.

1-Acylaminopyrimidine-2-ones §

Method C. A mixture of 3 mmol 1-acylamido-2-aminothiopyrimidinium-N-ylide 4 and 10ml
acetic anhydride was refluxed for 10 min. The resulting colorless solution was allowed to cool to room tem-
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perature and was diluted with about 30 ml water. The product was filtered and recrystallized.

Method D. A mixture of 1.0 g (2.1 mmol) of 4-(4-anisyl)-1-benzoylamino-2-methylthio-
pyrimidinium iodide 7 (R' = 4-CH,OC¢H,, R? = CgHj), 20 ml ethanol, and 0.3 g (6.3 mmol) NaOH in 5 ml
water was refluxed for 4 h. The ethanol was evaporated in vacuum. A small amount of water was added to
dissolve the Nal formed. The resulting solution was acidified to pH 1 by adding concentrated HC1 while cooling
with ice. The yellow precipitate was filtered by suction, washed with ethanol and recrystallized.

1,3,4-Oxadiazolo[3,2-a]pyrimidinium Perchlorates 6 and Oxazolo[3,2-a]pyrimidinium Perchlorate 15b
Method E. 0.3 g 70% HCIO, were added to 10 ml acetic anhydride under intensive ice
cooling and stirring. After 10 min, 3 mmol 1-acylamido-2-aminothiopyrimidinium-N-ylide 4d, 1-acylimido-
pyrimidine-2-one 5, or 1-acylmethylpyrimidine-2-one 14 were added. After 30 min stirring at ambient tempera-
ture the solution was allowed to stand until a colorless precipitate occurred (30 min). It was filtered by suction
and recrystallized.

Method F. A mixture of 0.01 mol 1l-amino-2-methylthiopyrimidinium perchlorate 8, 2ml acetyl
chloride, and 20 ml acetic anhydride was refluxed for 1 h. The mixture was concentrated in vacuum. The prod-
uct crystallized after adding a few drops of acetonitrile or ethanol. It was filtered by suction and recrystallized.

Molecular Structure of N-Ylide 4d.

Crystal data: CsH,eN,0S, M= 336.4. Triclinic, space group Pl,a = 955.2(2), b = 983.5(2), c= 1027.5(3)
pm, o= 87.99(2), 8= 67.59(2), y= 67.02(2)°,

U=0.8142nm’,Z =2, D, = 1.372 Mg m3, (Mo K,) = 0.71069 A, p = 0.2 mm’,

T = 178 K, F(000) = 352.

Data collection and refinement: A pale yellow prism 0.7 x 0.35 x 0.3 mm was mounted on a glass fibre in inert
oil and transferred to the cold gas stream of the diffractometer (Siemens R3 with LT-2 low-temperature attach-
ment). Data were collected to 26,,, S0° with monochromated Mo K, radiation. Of 3044 measured intensities,
2863 were unique (R, 0.021) and 2181 > 4 (oF) used for all calculations (program system "Siemens
SHELXTL PLUS").

Structure solution and refinement: The structure was solved by direct methods and subjected to anisotropic full-
matrix least-squares refinement on F. Hydrogen atoms of the NH, group were refined freely; others were
included using a riding model. Refinement proceeded to R 0.036, wR 0.041. The weighting scheme was w' =
o*(F) + 0.0003 F°. 228 parameters; S 1.4; max. A/ 0.002; max.Ap 0.2 x 10 ¢ pm™. Final atom coordinates
are given in Table 3.
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