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A&*-The S + N allylic transposition of4-allylthiopyrimidin-2(lH)-ones4 and S-allylthio-l&W&in- 
3(2H)+nes 5 has been performed successfully by catalysis of palladium(H) salts. In both cases the N-alkylated 
products (6 and 7) are obtained with no traces of the C-alkylated products. 

Aromatic thio-Claisen rearrangement has been studied 
extensively owing to its synthetic utility.’ The nitrogen 
containing heteroaromatic thioClaisen rearrange- 
ment (the S + C rearrangement) is well known,’ 
however, examples of the S -+ N rearrangements are 
very scarce. The S + N allylic rearrangements of 2- 
allylthioimidazoles2 and 2-allylthiobenzthiazoles3 are 
typical examples. It has been reported that S- 
allylthiopyrimidines,4 8-allylthiocaffeines,2 3-allylthio- 
1,2,4-triazin-5(2H)-ones’ and 2allylthiopyrimidin- 
4(3H)-ones6 do not rearrange, or provide the expected 
rearranged products in low yields. 

Recently we have demonstrated that a Pd-salt very 
effectively catalyzes the rearrangement of the latter two 
examples.5*6 We also found that a similar catalytic 
system effected the S + N allylic transposition of 4- 
allylthiopyrimidin-2( 1 H)-ones 4 and 5-allylthio- l&l- 
triazin-3j2H)one.s 5. In this paper we describe the 
results of the systematic investigation on this novel 
rearrangement. 

RESULTS AND DISCUSSION 

Fourrey et 01.’ have noted that 4allylthiopyrimidin- 
2-ones : 4-allylthiopyrimidin-2(3Hbone 2 undergoes 
the S -+ C rearrangement very smoothly, however the 
thermal rearrangement of the corresponding (1 H)-one 
analogue 1 is not induced (Scheme 1). After 
confirmation of these results, we applied our Pd 
catalyst system to 1 and found that the S + N allylic 
transposition of 1 proceeded very smoothly in the 
presence of 2 mol% of bis(benzonitrile~palladium(II) 
chloride by refluxing for 2 hr in tetrahydrofuran (‘IHF) 
under an N2 atmosphere. l-Methyl-3-allyl4thiouracil 
(6h) was isolated in quantitative yield (1 = 4h, entry 8, 
Table 1). 

Encouraged by this result, we next examined the re- 
arrangement of 4-aIlylthiopyrimidin2(1H)-ones bear- 
ing no substituent on the N-l position (R’ = H, 
Scheme 2). by systematically changing the substituents 
R2-R6. By the catalysis of 2 mol% of Pd(II) salt., 4a 
underwent the specific S + N rearrangement and 

1 

2 

A 
- no rercdon 

Scheme 1. 

3 

yielded 6a as a single product (entry 1). The S -, C(5) 
rearranged product was not detected by thorough 
examination of the reaction mixture by means of TLC 
and ‘H-NMR. The structure of 6e was determined by 
its ‘H-NMR spectrum, which shows the presence of the 
olefinic proton on C-S carbon. In the absence of the 
Pd(If) salt, 4a was stable under xylene reflux. At 150 
(neat), 4a decomposed to give an intractable mixture of 
products. The specific N-3 allylation may be primarily 
ascribed to the predominance of the tautomer A in the, 
equilibrium with the tautomer B (Scheme 3).s A similar’ 
speciiic or preferential S + N rearrangement over the S 
+C rearrangement was reported for the Pd(If)- 
catalyzed rearrangement of S-allylthioimidates.9 The 
specificity of the S + N allylic transposition is generally 
seen from the results summarized in Table 1 (entries l- 
7). The reaction proceeded very smoothly, independent 
of the electronic nature of the substituent R2 (entries l- 
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4). No significant differences of reactivity were smoothly and provided the N3crotyl product 6g in 
discernible among the cases of R* = H, R* = CHJ and quantitative yield. When R3 = CH,, no rearrangement 
R* = F. However, the reactivity is highly dependent on tookplaceeveninrefluxingdioxane.Thismaybedue to 
thesubstitution pattern oftheallylicmoiety. Inthecase a repulsive pseudo-A&3) interaction” between C-2 
of Rs = CH3 (entry 7), the reaction proceeded (pyrimidine) carbonyl oxygen and the terminal R’ 

Table 1. Palladium-catalyzed S + N allylic rearrangement of 4-allylthiopyrimidin-2(1H)-ones (4) and Eallykhic+l,2,5Ctriazinzin- 

Y2H)snes (5) 

Substrate 
Pd’ Reaction Conversion Product Yield0 

Entry 4or 5 R’ R2 R3 R* R’ R6 (mol%) COditiOllSb (%I 6or7 (“/.) 

14aHH 
2 4b HCH, 
3 4eHF 
4 YHH 
5 4e HH 
6 
76 L 

H H 
H CH, 

8 4h CH, H 
9 5aHH 

10 !Rl H CH, 
11 Se H H 

H H H H 2 THF, 3 hr 
H H H H 2 THF, 2 hr 
H H H H 2 THF, 2 hr 
H H H CH, 2 THF, 2 hr 

CH, H H H 10 Dioxane, 10 hr 
H CH, H H 10 Dioxane, 11 hr 
H H CH, H 2 THF, 2 hr 
H H H H 2 THF, 2 hr 
H H H - 1 THF, 1 hr 
H H H - 1 THF, 1 hr 

CH, H H - 5 THF, 5 hr 

93 
100 
100 
100 

0 
51 

100 
100 
100 
100 
65 

90 
93 

2 96 92 

St 38 

2 100 100 

; 97 82 
7e 77 

’ PdCI,(PhCN)I as a catalyst. 
b At the reRux temp. 
‘Isolated yields based on conversions. 
d A mixture with kotylthio-5-methylpyrimidin-2(1 H)-onc (4a) (4g : 4e = 57 : 43), see Experimental. 
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methyl group in a six-membered chairlike transition 
state. The rearrangement of 41 was very slow, resulting 
in low yield. 

S-Allylthio-l&t-triazin-3(2HFones 5 showed a 
similar reactivity to 4. The starting material 5a was 
recovered completely under xylene reflux. Heating at 
150” for 2 hr of ?+a (neat) provided 4-allyl-5-thio-1,2,4- 
triazine-3,5(2H,4H)ione 7a in 38% yield based on 
79% conversion. In contrast in the presence of a 
catalytic amount of PdCl,(PhCN), the rearrangement 
of SP proceeded very smoothly at the refluxing 
temperature of THF and 7a was obtained almost 
quantitatively (entry 9). The specific S -+ N rearrange- 
ment also resulted with other triazines (entries 10 
and 11). 

In entry 11, only the methallyl-type product was 
obtained with no trace of the crotyl-type product while 
in entry 7, only the crotyl-type product was afforded 
without the formation of the methallyl-type product. 
These complete allylic inversions indicate that the 
reaction proceeded in an intramolecular fashion. 

All these results are explained in the same manner as 
in the case of the Pd(lI)-catalyzed S + N allylic 
transposition of S-allylthioimidates reported pre- 
viously and support the mechanism proposed 
therein.’ ’ 

Generally alkylation at the N-3 (pyrimidine) or at the 
N-4 (triazine) position is known to proceed in 
undesirable yields. 4*12 The efficiency of the present 
method is apparent from the high structural Bexibility 
and ready availability of the starting material as well as 
its high yield with a lack of side products. 

EXPERIMENTAL 

M.ps were determined in capillary tubes with a Mettler FP 
61 instrument and uncorrected. Short-path (bulb-to-bulb) 
distillation was carried out in a Kugebohr apparatus. 
Microanalyses were obtained with a Perkin-Elmer 240 or 
240B instrument. Measurement of IR spectra was made on a 
Hitachi 260-10 spectrometer. ‘H-NMR were measured at 60 
MHz on a Hitachi R-24B NMR spectrometer using 
tetramethylsilane as an internal standard. Mass spectra were 
run on a Shimadzu LKB-WOOB instrument. 

General procedure for preparation of 6allylthiopyrimidin- 
2(1H)-ones (4a-g) and 5-allylthio-lZ,etriazin-y2H)-ones (S) 

To a stirred soln ofCthiouracil(R’ = R2 = R6 = H (4a,4e, 
4f),R’=R6=H,R2=CH,(4b,4g),R’=R6=H,R2=F - 
(4e), Ri = R2 = H, R6 = CH; &I); 10 mmol) or Cthio-baaa- 
uracil (R’ = R2 = H (Sa. Se). R’ = H. R2 = CH, (5b): 10 
mmol) and sodium methoxide(l1 mmoljin MeOH (%mi)‘was 
added ally1 halide (ally1 bromide (4a-d, Sa,b), trans-crotyl 
bromide (4e, 5e), methallyl chloride (4f). 3-chloro-1-butene 
(4g); 13 mmol) at room temp. The mixture was stirred 
overnight at the same temp. After removal of the solvent under 
reduced pressure, the residue was partitioned between CHCI, 
and H,O, and then the organicextract wasdried over MgSO,. 
Evaporation of the solvent gave crude 4 or 5, which was 
recrystallized from EtOH (4a), n-hexancEtOH (4b-f) or n- 
hexane-acetone (5). In the case of the preparation of 4g, a 
similar extractive workup provided a yellow solid, which was 
recrystaRized from n-hexancacetone to give a mixture of 4g 
and4e(combinedyield 17.3y0;4g:4e = 57:43from ‘H-NMR 
analysis). 

4-Allylthiopyn’midin-2(1H~one (4a) 
Yield 79.8”/,; m.p. 157.7”; IR (Nujol, cm-‘) 16%. 1405m, 

124Chn,1190m,91Sm;1H-NMR(CDCl,)63.86(d.J = 6.0Hq 
2H), 4.98-5.43 (m, 2H), 5.59-6.20(m, lH), 6.23 (d, J = 6.6 Hz, 

lH), 7.45 (d, J = 6.6 Hz, 1H); mass m/e (relative intensity) 168 
(M+, 7), 167 (5). 153 (IOO), 68 (16), 41 (24), 39 (24). (Calc for 
C,H,N,OS: C, 49.98; H, 4.79; N, 16.66; S, 19.06. Found: C, 
49.78; H, 4.76; N, 16.71; S, 19.03x.) 

4-Allylthio-5-methylpyrimidin-2(1 H)-one (4b) 
Yield 70.3%; m.p. 170.5”; IR (Nujol, cm-‘) 1640s. 1610s. 

136Om. 107Om,91Om, 775m:‘H-NMR(CM=11)62.00(s, 3H), 
3.85 (d, J = 6.6 Hz, 2H), 4.976.23 (m, 3H), 7.23 (s. 1H); mass 
m/e(relativeintensitv) 182(M+. 17). 16711OOL 149(17).71(15). 
4i (20). 39 (35). (Cacfor d,H ,,N;OS: ‘C, 52.73 ; ‘H.5.53‘; N; 
15.38;S,17.60.Found:C,52.79;H,5.67;N,15.27;S,17.43%.) 

4-Allylthio-5-fuoropyrimidin-31 H)-one (4c) 
Yield 52.8%; m.p.- 150.0”; IR (Nujol, cm-‘) 1650s. 1630s. 

1380m. 1315m. 1075m.91Om.79Om:‘H-NMR(CDCIAd3.86 
(d,J=‘5.4Hz,2H),5.Ct36.14(m,3H),7.4O(d,J~3.0&,1H); 
massm/e(relativeintensity) 186(M+, 1% 171(100), 153(14).74 
(11),41(33),39(33).(CalcforC,H,N2OSF:C,45.15;H,3.79; 
N, 15.05; S, 17.22. Found: C. 45.18; H, 3.87; N, 15.07; S, 
17.34X.) 

4-AIlylthio-6-methylpyrimidin-2(1 HFone (4d) 
Yield 32.0”/.; m.p. 152.5”; IR (Nujol, en-‘) 166Os, 1600s 

1265m,1095m~92Om;‘H-NMR(CD~Cl,)62.37(s,3H),3.96(d, 
J = 6.6 Hz 2H). 5.05-5.48 (m. 2H). 5666.20 (m. 1H). 6.13 (s. 
1H); mass m/e (relative intensity) i82 (M’, 12). i67 &&I), 14i 
(19), 82 (la), 39 (24). (Calc for CiH,,,NsOS: C, 52.73; H, 5.53; 
N. 15.38; S. 17.60. Found: C. 52.54; H. 5.64: N. 15.44: S. 
17.62x.) 

4-Trans-crotylthiopyrimidin-2(1H)-one (4e) 
Yield 80.2”/,; m.p. 139.3’; IR (Nujol, cm-‘) 16409, 161Os, 

1405m, 124Om, 109Om; ‘H-NMR (CDCI,) 6 1.67 (d, J = 4.8 
Hz, 3H), 3.78 (d, J = 5.4 HZ 2H), 5.21-5.93 (m, 2H), 6.06 (d, 
J = 7.2 Hz, lH), 7.40 (d, J = 7.2 Hz, 1H); mass m/e (relative 
intensity) 182(M+,26), 167(100), 153(24), 149(50), 128(31),86 
(22), 55 (61), 39 (24). (Calc for C,H,,N,OS : C, 52.73 ; H, 5.53 ; 
N, 15.38; S. 17.60. Found: C, 52.57; H, 5.56; N, 15.63; S, 
17.57X.) 

4-Methallylrhiopyrimidin-2(1 H)-one (4f) 
Yield 40.6%; m.p. 133.0”; IR (Nujol, cn- *) 163Os, 1605s. 

14OOm, 124Om, 1085m; ‘H-NMR (CDCI,) 6 1.83 (s, 3H), 3.88 
(s,2H),4.86(brs,lH),5.OO(brs,lH),6.19(d.J =7.2Ha,lH), 
74O(d, J = 7.2 Hz, 1H); mass m/e(relative intensity) 182(M+, 
7),167(100),149(21),68(11),39(16).(CalcforC,H,,N,OS:C, 
52.73;H,S.53;N, 1538;S, 17.6O.Found:C,52.63;H,5.57;N, 
15.57 ; S, 17.58x.) 

4 - (1 - Methyl - 2 - propenyl)thio - 5 - methylpyrimidin - 2(1 H) - 
one (4g) 

‘H-NMR (CDCI,) 6 1.55 (d, J = 6.6 Hz, 3HX 2.02 (s, 3H), 
4.6-6.2 (m, 4H), 7.30 (s, IH). 

Yield 73.6% ; m.p. 74.4” ; IR (Nujol, cm- ‘) 167Om, 162Om, 
156Os, 125Om. lOSOm;‘H-NMR(CDC1,)6384(d,J = 6.0H2, 
2H),5.00-5.45(m,2H),5.53-6.22(m, lH),7.51 (s, lH);massm/e 
(relative intensity) 169 (M’, 1), 154 (100). 128 (39). 72 (21). 41 
(40),39(30).(CalcforC6H,N,OS:C,42.59;H,4.17;N,24.83; 
S, 18.95. Found:C,42.69; H.4.19; N,2468;S, 19.11x.) 

5-Allylthio-6-merhyl11~4-triazin-Y2H~ow (Sb) 
Yield 52.5x;m.p. 143.0”; IR(Nujol,cm-i) 32OOw, 306Ow. 

16509,1585s, 132Om. 107Os,955m;‘H-NMR(CDCl,)~229(s, 
3H), 3.92 (d, J = 6.0 Hz, 2H), 5.10-6.19 (m, 3H); mass m/e 
(relativeintensity) 183(M+, 13). 168(1C0),142(29),86(22),41 
(29). (Calc for C,H,NsOS: C, 45.89; H, 4.95; N. 22.94; S, 
17.50. Found: C, 46.05; H, 5.08; N, 22.83; S, 17.28%.) 

5-Trans-crotylthio-1,2,4-triuzin-3(2H)-one (Se) 
Yield 14.2%; m.p. 114.4”; IR (Nujol, cm-‘) 312Ow, 302Ow, 

167Om. 1605s. 1555s, 124Om. 1 lSOm;‘H-NMR(CDCl,)6 1.68 
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(d, J = 5.4Hz,3H),3.83(d, J = 5.4Hx,2H), 5.27-6.15(m,4H), 
7.66(s,lH);massm/e(relativeintensity)183(M~,2),168(100). 
128 (32), 72 (20), 55 (71). (Calc for C,H,N,OS: C, 45.89; H, 
4.95;N,22.94;S, 17.5O.Found:C,45.82;H.4.93;N,22.88;S, 
17.47%) 

I-Methyl4allylrhiopyrimidin-2(lH)-one (4h) 
Into a suspension of NaH (63% assay, 168 mg, 4.4 mmol) in 

DMF (15 ml) was added 4a (673 mg, 4 mmol) at room temp. 
After stitring at the same temp for 30 min under Nz, Me1 (375 
/II, 6 mmol) was added, and then the mixture was stirred for I 
hr. Usual extractive workup with CHCI, gave crude&, which 
was subjected to column chromatography (silica gel, n- 
hexane-acetone gradient) to provide pure 4h (404 mg, 55.4% 
yield). The analytically pure compound was obtained by 
recrystallization from n-hexan+acetone: m.p. 122.7”; IR 
(Nujol, cm-‘) 1645s, 16OOm, 149Om. 132Om. 105&n, 95Om; 
’ H-NMR (CDCI,) 6 3.42(s, 3H), 3.83 (d, J = 6.6 Hz, 2H), 4.93- 
5.37(m,2H),5.54-5.92(m,lH),6.07(d,J = 6.6Hz,lH),7.24(d, 
J = 6.6 Hz, 1H);mass m/e(relativeintensity) 182(M’, 7), 167 
(l~~141(22),100(8),42(21).(CalcforC,H,~N,OS:C,52.73; 
H,5.53;N,15.38;S,17.60.Found:C,52.85;H,5.55;N,15.42; 
s, 17.300/,.) 

S + N Allylic rearrangement 

(a) Thermal rearrawement 
Treatment of 4s in refluxing xylene for 7 hr under N, 

provided only the starting material. The complete recovery 
and the absence of 6a were thoroughly checked by TLC and 
‘H-NMR. 

Under N, Sa was heated (neat, 169 mg, 1 mmol)at 150” for 2 
hr. After cooling, the mixture wasdirectly subjected to column 
chromatography (silica gel, n-hexansaatone gradient) to 
give7a(51mg)andthestartingmaterial!Ia(35mg).Theyieldof 
the rearranged products was 38% on the basis of 79% 
conversion. 

(b) Pd(II~Cutalyzed S + N allylic rearrangement 
General procedure. A THF or dioxane soln of 4 or 5 (in the 

case of entry 7 in Table 1, a mixture of 4g and 4e (57 : 43) was 

used ; 1 mmol) and PdCI,(PhCN), amounts and conditions 
are shown in Table 1. After evaporation of the solvent, the 
residue was directly subjected to a column purification (silica 
gel, n-hexancacetone gradient) to give the spectroscopically 
pure compound 6 or 7. Analytically pure samples were 
obtained by recrystallization from n-hexane-acetone or by 
distillation. 

3-Allyl4thiouracil(6a) 
M.p.157.9”;IR(Nujol,cm-‘)32OOw,306Ow, 168Os,16OOs, 

142Om, 119Om. 11 lOm, 795m ; ‘H-NMR (CDCl,-acetone-d,) 
s4.92-5.37(m,4H), 5.59-6.21 (m, lH),644(d, J = 7.2Hz, lH), 
7.04(d, J = 7.2 Hz., 1H); mass m/e(relative intensity) 168 (M+, 
20), 153 (lOO), 86 (lo), 39 (14). (Calc for C,HsNzOS: C, 49.98; 
H,4.79;N,16.66;S,19.06.Found:C,50.10;H,4.84;N,l6.57; 
s, 19.15%) 

MIp. 115.8”~IR(Nujol,rm”j3180w,3050w, 1685s. 1615% 
1415m. 134Om. 1190m. 1115m. 102Om: ‘H-NMR(CDCI%) 6 
2.10 (s; 3H), 41985.36 (m. 4H), 5.57-6.18 (m. lH), 7.02-(d, 
J = 5.4Hz, lH);massm/e(relativeintensity) 182(M’,27), 167 
(100),71(11),39(19).(CalcforC,H,,N,OS:C,52.73;H,5.53; 
N, 15.38; S, 17.60. Found: C, 52.71; H, 5.58; N, 15.31; S, 
17.75%.) 

3-Allyl-5-jhwro4thiouracil (SC) 
M.p. 136.5”; IR (Nujol, cm-‘) 314Ow, 305Ow. 1670s. 1630s. 

143Om, 125Om. 12OChn, 770m; ‘H-NMR (CD&) 6 4.93-5.40 
(m,4H),5.546.18(m, lH),7.08(d, J = 1.8Hz, lH);massm/e 
(relative intensity) 186 (M+, 97), 171 (IOO), 104 (9), 41 (14), 39 
(21). (Calc for C,H,N,OSF: C, 45.15; H, 3.79; N, 15.05; S, 
17.22. Found: C, 45.20; H, 3.83; N, 14.94; S, 17.22%) 

M:p. 172.4°~IR(Nujol,cm~1j3200w,3060w, 16859,1620s, 
1325m. 1240s. 1095m: ‘H-NMR ICDCI,) 6 2.07 Is. 3H14.96 
5.37 (m,4H), 5.55-6.2b(m, IH), 6.43 (s, 1H); mass’n$e(&lative 
intensity) 182(M’,28), 167(100),100(9),41(12),39(12).(Calc 
forC,H,,N,OS:C,52.73;H.5.53;N,15.38;S,17.60.Found: 
C, 52.93; H, 5.58; N, 15.33; S, 17.380/..) 

3-Methallvl4thiouracil(6f) 
M.p. lf3.7.; IR (Nujol; cm-‘) 321Ow, 308Om, 169Os, 1610.3, 

142Om. 1180s. 115Om: ‘H-NMR (CDCI,) 6 1.80 Is. 3Hk 4.53 
(br s, HI), 4.78 (br s, lH), 4.92 (s, 2H), 6.G(d, J = 7.2 Hi IH). 
6.86 (dd, J = 6.47.2 Hz, 1H) ; mass m/e (relative intensity) 182 
(M+, 21), 167 (100). 86 (9). 39 (12). (Calc for CsH,,NzOS: C, 
52.73;H,5.53;N,15.38;S,17.60.Found:C.52.71;H,5.57;N, 
15.32; S, 17.59%) 

M.p: 150.7”;~Rol(ujol,cm~i)~220W,3150w, 17OOs, 164th. 
1355m, 123Om, 119Om. 111Om. 77Om; ‘H-NMR (CD&) 6 
1.66 (d, J = 4.8 HG 3H), 2.10 (s, 3H). 5.03 (d, J = 4.8 HG 2H), 
5.17-6.06 (m, 2H), 7.02 (d, J = 5.4 Hz, 1H); mass m/e (relative 
intensitv) 196fM+.301. 167(100). 142111).81 (9).55(9).(Calc 
for C,H;,N,&:C,55&; H,6.ib;N,i4.27; S, ib.34: Found: 
C, 55.10; H, 6.27; N, 14.25; S, 16.06x.) 

I-Methyl-3-allyl4thiouracil (Se) 
B.p. 153-158”(0.75mmHg);1R(neat,cm-‘)308Ow,293Ow, 

1680s. 161Os, 137Om, 133Om, 1205s. 1115m. 765m; ‘H-NMR 
(CDClz) 6 3.40 (s, 3H), 5.00-5.43 (m, 4H), 5.63-6.27 (m, lH), 
6.51 (d, J = 7.8 Hz, lH), 6.97 (d, J = 7.8 HZ 1H); mass m/e 
(relative intensity) 182 (M+, 28), 167 (IOO), 98 (5). 42 (17). (Calc 
forCt,H,,N,0S:C,52.73;H,5.53;N, 15.38;s. 17.6O.Found: 
C, 52.56; H, 5.64; N, 15.77; S, 17.71%.) 

4-AlIyl-5-thio-l&l-rriazine-3,5(2H,4H)-dione (7a) 
M.p. 84.9”; IR (Nujol, cm-‘) 327Om, 307Ow, 1670s. 157Om, 

141Om,13C0m,11859,108Om,73Om;‘H-NMR(CDCI,)G4.36 
(d,J = 5.4H~2H),5.0~5.40(m,2H),5.50-6.12(m,1H),7.61(s, 
1H): mass m/e (relative intensitv) 169 (M+. 20). 154 (100). 72 
(16j,~l(~~j9(i4).(CalcforC,~;N,O‘S:C~42.~9;H,b.l~~N, 
24.83;S,18.95.Found:C,43.35;H,4.17;N,25.28;S,18.570/,) 

4- Allyl- 5 -thio- 6-methyl- 1,2,4- triazine- 3,Y2H,4H)-dione 
(lb) 

M.p. 100.9”; IR (Nujol, cm-‘) 1680s. 1575m, 13209 12109, 
1115m ; ‘H-NMR (CDCI,) 6 243 (s, 3H), 5.00-5.41 (m, 4H), 
5.6M.17 (m, 1H); mass m/e (relative intensity) 183 (M+, 21), 
168 (lOO), 142 (9), 72 (ll), 41 (22). (Calc for C,H,NzOS: C, 
45.89;H,4.95;N,22.94;S,17.50.Found:C,45.79;H,4.99;N, 
22.96 ; S, 17.37x.) 

4 - Methallyl - 5 - thio - 1.2.4 - rriazine - 3,5(2H,4H) - dione (7e) 
B.p.142-145”(0.6mmHg);lR(neat,cn~’)3180-Wbrm, 

29@3w, 1695s 1575m, 136Om. 1245s; ‘H-NMR(CDC1,)6 1.64 
(d,J = 6.6H~3H),5.10-5.50(m,2H),5.99-6.47(m,2H),7.79(s, 
1H); mass m/e(relative intensity) 183 (M+, 21), 168 (lOO), 130 
(9),112(11),55(24).(CalcforC7H,N,OS:C,45.89;H,4.95;N, 
22.94;S, 17.50.Found:C,46.05;H,5.13;N,22.68;S, 17.43%) 
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