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THIOXO-5-PYRIMIDINECARBOXYLIC ACID ESTERS 
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AbstacI- Substituted 1.2,3Atewhydro-6-methyl-2-thioxo-5-pyrimidinccarboxylic acid esters are 

prepared in high o v d l  yield from 2-methylene-3-oxobutanoic acid esters and 2-(4- 

methoxybenzyl)-2-thiopseudoma hydrochloride. 

I t  h a  been reported that 1 . 2 . 3 . 4 - t e t r a h y h b m e t h y l - 2 - t h i o x o - 5 - p y c  acid esters 1 (X = s)' can 

be prepared & the Biginex condensation2 or by the condensation of thioma with 2-phenylmethylene-3- 

oxobut.anoic acid esters 3 (R1 = phenyl) 3. In o w  hands both of these methods gave low yiclds and funhemore, 

neither mcthod could be used for the synthesis of N-3 substituvd pyrimidinethiones 1 (X = S). In the preceding 

communication we reponed a simple method for the synthesis of pyrimidinoncs 1 (X = 0 )  from readily available 

starting materials, 2 (X = 0 ,  R4 =Me) and 3 (Scheme 1) 4. We reasoned that the use of properly protected 

thiourea in a v q  similar p e s s  might provide a g c n d  mcthcd for the synthesis of pyrimidinethiones 1 (X = 

S). Consequently, we prepared 2-(4-methoxybenzyl)-2-thiopseudoma hydrochloride 2 [X = S, R4 = p- 

nxthoxybcnzyl (PMB)] 5. In the present communication we wish to r e p ~  its d l i ty  for a high yield synthesis of 

substituted 1.2,3,4- tetrahydro -~methyl-2-thioxo-5-pyrimidinecarboxyLic acidcsms 1 (X = S). 

Scheme 1 

R R' 

2-(4-Methoxybenzyl)-2-thiopseudo~~ea hydrochloride 2 (X = S. R4 = PMB), prepand by the reaction of 4- 

methoxybenzyl chloride with thioma5, was treated with unsatmtcd kctoester (06 in thc presence of sodium 

acetate (or sodium bicarbonate) to pmvidc 1.4dihydmpy1kidinc 4 (X = S, R~ = PMB)~ in excellent yield 

(Scheme I). On reaction with uifluomadc acid/ethanethiol, 4 underwent s m t h  dcpmtcction to provide 

1 . 2 , 3 A - t c t r a h y d r o - b m e t h y l - 2 - t h i o x o - 5 - p ~ l c  acid ester (1. X = S, R3 = I@ in gwd ovemll 

yield (see Table I). This method is fairly gemral and the produns 8n conveniently isolated by crystallization. 11 

is applicable for the synthesis of pyrimidinethioncs 1 0( = S, R3 = H) fmm unsaturated kctoester (3) derivcd 



fmn hindcad amolatic ( d c a  2-4) and rmmwmic aldehydes (enuy 5). Rrpmtion of some of thoe 

wm$unds by the published methods gave pmr yields; for comparison, see tabk 1 fmtnate c. The scope of our 

method is funher illuswtcd by h e  prcpratinn of N-3 substituted pyrimidinethioncs 1 (X = S). ~ h u s ,  the 

manncnt of l.4-dihydroprimidinc 4 (X = S. R1 = 3-nihuphenyl. R2 = Et. R4 = PMB) with knzyl 

bmmids/potasdum carbonate foUowui by dsprolccfion with trifluoroacctic acidlethanethiol provided 

r e g i o r p i k d y  the N-3 dkyhtcd pyrimidine 1 (X =S. RI  = 3-nimphenyl. R2 =El, R3 = bcnzyl) (mp 182- 

184O0 in 78% yisld 9. Ihc oxidation ( m s h l m p x y b w u o i c  acid. McOH) of the akylated intermediate 

provided the comsponding pyrimidinone (X = 0. R1 = 3-nimphenyl, R2 = El, R3 = knzyl) 4. 

Attempted synthesis of 1 (X = S. R1 = 3-nimphenyl. R2 =El, R3 = knzyl) by the Biginelli condensation (I- 

bcnzylthiourca. ethyl acctoscclate, 3-nimbuualdehyde. EtOWHCI) was unsuccesful. Momver, the reacriol~ [ I -  

bcnzylthiourca. 3 t~~ = 3-nihuphenyl, R2 = El), EtOWHCI] nponed by AIkasaby3 to yield 1 (X = S, ~1 = 3- 

nimphcnyl, R2 = H, R3 = Bcnzyl) led inslcad m 4-mthyl-&(3-nimphenyl)-2-(benzyIamino)-6H-l,3.thi~~zi~~e.S- 

carboxylic acid ethyl c n u  5 (85%, mp 117'C from isopropanol), the smrctun of which was confmed by X-my 

cvsrallography (Figure I) lo. In this connection it is inas t ing  to note that the treament of pyrimidine 1 (X = S, 

R1 = 3-nimphenyl, R2 = EL ~3 = H) with bcnzyl bromidc/potassium carbonate gavc the 1.4-dihydropyrimidine 

4 (X = S. R1 = 3-nitmphenyl. R2 = EL R4 = bcnzyl), mp 129-130°C 11. 

In summary, we have shown that ICdihydmpyrimidine 4 (X = S. R4 = PMB) which is readily avaihbk from 2- 

(4-mthoxybcnzyl)-2-thwp~~udom hydrochloride 2 (X = S. R~ = PMB) and 2-mthylene-3-oxabuti(noic ;rid 

ester 3. can bc utilircd for the synthesis of a varicty of substituted pyrimidinethiones 1 (X = S). Some of thcrr 

compounds arc unaaxssible by thc prcviou$ly nponcd methodology. 

Tvoical: 2-I(3-N1tmphcnyl)mthylenc1-3-m:obutanoic acid ethyl estcr (1.05 g. 4.0 -01) (prepirrcd 

fmm 3 - ~ h u ~ C h y &  and ethylye1oaccracc) in DMF (5 ml) was mami with 2-(4-mcthoxyknzyl)-2- 

thiopscudourca hydrochloride (1.12 g. 4.8 nnnol) and d u m  acctate (410 mg. 5.0 mmol). The reaction mixture 

was stirred at I. L for 30 min and then at 65'C overnight It was cooled m ambient temperature, diluted with 

water and exwcted with ether. Thc combincd extracts wcn washed (water, brine), dried (MgS04) and 

evaporami. m e  resulting l,&lihydmpyrimidinc was dissolved in THF (6 ml) and mated with trifluoroacettc 

acid (2 ml) and ethanethiol(2 ml). Ihc -lion war h a m i  at 70°C until completion. Most of the solvest was 

evaporated and the midue was a y s t a l l i  horn absolute ethanol 
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Table 1: Synthesis of 1,2,3,4-tetrahydro-6-methyl-2-thioxo-5-pyrimidine. 
carboxylic acid esters. 

R' 

htn R' Yield' MP ('Ob 

1 81% (24%)c 206-7 (ethanol) 

' Yield is basal on ihc aystallinc product   so la led; thc mud yicld is higher. All pmducu g4\ ', 
sausfactoty microanalysis. 'The figure m panniheris idicatcs the yicld obtained via thc Ihg~wl l l  
condensation. Crystallized fmm isopropyl cthn. 

5 Fig= 1: Thc solid state srmcturr of 5 

4: B. C. O'Rcilly and K. S. Aoual, p~ceeding communication in this issue. 

5: -n of 2-(4-- A ssuspcnsion of thiourea (3.8 g. 50.0 

mmol) in anhydrous THF (30 ml) at O°C was mated dropwise with Cmethoxybenzyl chloride (8.0 g, 50.0 

d). The mction was s!incd at r.t  f a  2 h and then at 6S°Cfor 4 h. It was wled  to ambient temperature 

and diluted with anhydrous ether. The multing solid was filtmd and washed with anhydrous ether to give a 

mlaless solid (10.9g, 94.4%). mp 16L-163°C. 



6: The unsamted ketastcr (3) is pnparcd in high yield fmm an aldehyde and ethyl acnoacetate by standard 

Knocvenagel condensation. 

7: Thc 1.4-dihydropyrimidine 4 (X = S, ~4 = PMB) can bc isolated and stored as its hydrochloride salt. 

8: ?he products w a r  identified by IR, IH NMR , I ~ c  NMR and Mass spectromefry. Specual data for 1,2,3.4- 

t e a a h y & 0 6 - m e t h y l - 4 - ( 3 - n i t r o p h e n y l > 2 - f h i o  acid ethyl ester (enoy 1) IH NMR 

(Acctonedg): 6 9.40 (br s. IH. N,-H), 8.8 (br s. IH. Nj-H). 8.17 (s, 1H. mmatic). 8.14 (d. J = 7.9 Hz. 

lH, aromatic), 7.76 (4 J = 7.4 Hz, IH, ammatic), 7.63 (t, J = 7.9 Hz, IH, aromatic), 5.52 (d, 1 = 3.0 HZ, 

IH, methine), 4.0 (dq, J = 7.0 and 2.6 Hz, 2H, ethyl ester). 2.40 (s, 3H, methyl) and 1.17 (I, J = i .0  HZ, 

3H, ethyl estedppm: IR WBr): 3183,1716,1661,1595, 1532, 1346,1326, 1276, 1189,1104 and 901 cm- 

1. 

9: IHNMR (CDC13): 8 8.32 (s, IH, NI-H), 8.15 (d, J = 7.9 Hz, IH, aromatic), 8.11 (s, IH, aromatic), 7.64 (d, 

J=7.9 Hz, IH, aromatic),7.51 (1, J=7.9Hz, IH, ammatic),7.32 (m, SH, aromatic),5.98,4.18 (ABq, J s 

5.29 H r  2H, bcnzylic), 6.00 (s, IH, mcthinc), 4.11 (a 2H, cthyl ester), 2.39 (s, 3H, methyl) and 1.18 (I, 

1 =7.38 Hz, 3H, ethyl esla) ppm; IR (KBr): 3314,1651,1529,1344,1252,1215 and 1127 cm-1; 
2 -  .n ,--- -w*iizn ( L U L L ~  shows a ~hiocaimnyi ar 176.3 ppm. 

10:For h = 1.5418A, a = 12.063 (2). b = 19.882 (4). c = 8.836 (1) A, a = 99.91 (I), P = 99.26 (I), y = 

95.46(1)0. V =2044 (1) ~ 3 ;  Dobs = 1.32 g cm-3 (Deal= 1.34 fo rZ= 4, C21H21N304S). Space group pi. 

A mml of 5578 reflections w a r  measured on a Syntex P2, dithctometer at 2 3 T  with the e - 28 variable scan 

technique and were c o d  only for Lonna-polarization factors. The srmctme was solved by direct 

methods and refmed by full manix least squans analysis on the basis of 3042 "observed" reflections with I 

30 0. Some site disorder was found f a  the methyl of the ethyl ester. Although most hydrogen positions 

were evident on difference maps, they wex introduced in idealized positions and their scattering taken inm 

account in the later stages of refinement. The least squares weights, w = o -2 (Fo) were calculated with the 

assumption that a 0 = e2 + @I)2 when e is a statistical counting error and p = .04. The refinements 

(assuming isotropic motion f a  the disordered methyl, and anisompic motion for all other C, N. 0, S atoms) 

converged at R = 0.059. Rw = 0.072. The fmal diffennce map contained no signiiicant features. The 

conformations of the two independent molecules of the asymmtric unit differ dgniflcantly only in the degree 

of rotation (A=  No) about the CH-Ax b o d s  to the phenyl rings. The hydrogen on the exocyclic nirrogen 

atom is intermolecularly hydrogen bnded (N---0,2.86.2.84 A) to the carbonyl oxygen of the ester group. 

1 1 : 1 ~ ~ ~ ( C D C 1 3 ) :  68.11 (s, IH,aromatic),8,09(d, J = 7 9 H z ,  IH,aromatic),7.62(d, J=7.4Hr,  IH, 

ammatic), 7.42 (t, J = 7.9 Hz, IH, aromatic), 7.18 @I s,5H, aromatic), 6.25 @IS, IH, N1-H), 5.80 (s, lH, 

methine), 4.24 (ABq, J = 13.2 Hz, 2H, bcnzylic), 4.13 (q, J = 6.8 Hz, ZH, ethyl ester), 2.34 (s, 3H, methyl) 

and 1.21 (t, J = 6.8 Hz, 3H, ethyl ester) ppm; IR (KBr): 3328,1678, 1652, 1627,1584, 1412, 1204, 1032. 

931.902871.7W and 770 -1. This uxllpovnd was identical with the pmduct obtained by the direct 

eondcosarion Of 2-bcnryl-2-thiopscudm hydrochloride with 3 (R1= 3-nimphenyl, RZ = El). 

Rece ived ,  8 t h  January, 1987 


