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Abstract - 3-Alkyl-S,~phenylpylimidine-2,4-diones (uracil derivafives) have been prepared 

in moderate to good yields h m  Nahmoylsulfilimines and diphenylcycloppenone in one 

step. The &I p u p  was regioselectively introduced into to the N-3 position of the 

pyrimidine L67& 

Sulfilimines (or sulfimides) are a well-known class of sulfUr ylides,' and theii N-functionalized derivatives especially 

useful for the synthesis of heterocycles. Thex f u n c t i o d i  sulfilimines are classiied as N-aryl or olefinic 

sulfilimines (R2S=~-CR'=CR2R'); N%nidoylsulfilimines &S=N-CR'=NR2),? N-acylsuliilimines (R,S=N-CR1=3),' 

and N-thioacylsulfilimines (R,S=N-CR1=S)? These sulfilimines, as shown below, have a nucleophilic center (X) and 

? 
R ~ S = N - C = ~  

f? - R~S'-N=C-X (x=  C, N, 0, S) 

a sulfonium group as a good-leaving p u p .  As a df they serve as a building block for the introduction of the 

N=C-X moiety into heterocycles. On the other hand Ncarbamoylsulfilies (3) have two nucleophilic nitrogens 

and a leaving sulfonium group, suggesting that they are usell reagents for the introduction of a urea unit (NHCO-NR) 

into heterocycles. Our interest in the synthesis of hetencycles using sulfur ylides" led us to study the tractivities of 3, 
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h m  which we found a new mute to pyrimidine-2,4diones (urdcils) (Scheme 1). Umcils are one of the biologically 

most impltant class of heterocycles and many synthetic methods have been reported.' 

0 

R-NCO Ph 
2 APh 4 

Ph2S=NH Ph2S=N-CO-NH-R - 
CHCI3, rt 

1 3 toluene, reflux 

Scheme I 

Treatment of sulfilimineR (1) with alkyl i s o c y m  (2) in chloroform at room temperature gave N- 

carbamoylsulfilies (3) in 57.92% yields (Table 1). However. the reaction with aryl isocyanata did not proceed 

smoothly, and the corresponding urea derivafiva were sometimes formed. The product (3% R=H) was prepared 

using trimethylsilyl isocyanate. The reaction of 3 with diphenylcyclopmpenone (4)' was canied out in refltoring 

toluene an4 as expected resulted in the formation of 3-alkyl-5,6-diphenylpyrimidine-2,4dionm (9) or isomeric 1 -alky- 

5,6diphenylpyrimidii2.4diones (10) in 5144% yields (Table 1). Since it was difficult to distinguish clearly 

between the two isomeric shuctures (9) and (10) on the basis of the spectral dara X-ray sbuctural analysis was 

p iormed using the product obtained h m  3d, and the results apparently showed that the condensation product is 3- 

butylpylimdine-2,4-done (9d). not I-butylpyrimidine-2.4dione (10d) (Figure I).'' The reaction pathway is 

considered to be that shown in Scheme 1 ." The nitrogen atom substituted by the alkyl group (R) would attack at the 

carbony1 gmup of 4 @ath a) to give the ringqpened intermediates (S), which is cyclized by Michael addition, giving the 

second intennedi- (6). Elination of diphenyl sulfide h n i  6 would give the final pmducts (9). An a l t e d v e  
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mute is also possible, whm the ylide nitrogen would attack at the C-2 position of 4 (path b) to give the adduct (7). 

E m i o n  of diphenyl sulfide h m  7 followed by c y c l i o n  of the resulting ketene intermediate (8) would fonn the 

product (9). The regioselective N-alkylation of pyrimidine-2,4diones by alkylating agents was repolred to be 

sometimes mublesome, and also the unambiguous synthesis of N-alkylatd pylimidme2,4diones h m  N-alkylated 

starting materials is rather  limited.'^" Thus, we have show a new one-step synthesis of py~imidine-2,4dione (uracil) 

derivatives h m  N ~ o y l s u l f i l i i i n e s  (3) and diphenylcycloppenone (4), w h e ~  the alkyl p u p  is regioselectively 

intduced into the N-3 position. 

Table 1. Products (3) and (9) 

T~iccal experimer~alpmcedurr: 

N-B~r~lcarbamoyl-S,S-diphrnyI.~ulfilirnim ( 3 4  To a s t h d  solution of 1' (1.28 g, 6.4 mmol) in CHCI, (10 mL) was 

added butyl isocyanate (0.74 mL, 6.7 mmol) dropwise. Alter stining at it for 3 h the solvent was removed to give oil. 

which was solidified by addig ethyl acetate-hexane. The precipitates weE collected by filhation to give 3d (1.09 g, 

57% yield), colorless needles, mp 73-74 'C (ethyl acetatc). R (KBr): 3375,2950, 1590, 1500. 1260cn1-'. 'H-NMR 

(CDCIJS0.91 (t,J=7.4%3H), 1.32-1.41 (m,2H), 1.46-1.53(m2H),3.26@rs,2H), 
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- 
Figure I 

4.95 (br s, IH), 7.43-7.70 ( m  10 H). MS: n h  (Oh) 300 (M': 15). 228 (52), 201 (12), 186 (100). Anal. Calcd for 

C,,H#>OS: C.67.96:H:6.71:N.9.33. Found: C,68.08; H,6.77;N,9.49. 

3-Ruh~l-j,6-dphe~l-1,2,3,Clehu~dn~i17zid1~-2,4dione (9d) A mixture of 3d (301 mg, 1.0 mmol) and 4 (200 

mg_ 1.0 nunol) in toluene (5 mL) was refluxed for 13 h. Atier removal of the solvent, the solid residue was 

r e c m  from CHC1, to give 9d (293 mg, 94% yield), wrhite needles, mp 181-182 "C. IR (KBr): 3 100, 2995, 

1700_ 1640. 1455 cm~'. 'H-NMR (CDCI,): 6 0.94 ( f h 7 . 4  3H). 1.32 - 1.42 (m 2H), 1.61 - 1.68 (m, 2H), 3.95 (5 

.J=7 .6 H% 2FQ.7.09-7.36 ( n ~  10H), 9.53 (br s, 1H). MS: ndz (%) 320 (M', 82), 278 (Sl), 264 (loo), 220 (60), 104 

(56). Anal. Calcdfor C&&O,: C, 74.97; H, 6.29; N, 8.75. Found: C. 74.96; H, 6.36; N, 8.74. 
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