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Abstract: 5Carbomelhoxymethyl-2-cyanoiminoimidazolones, readily prepared from diphenyl N-cyanocarbonimidate, 

rearrange rapidly on treatment with base at room temperature to give 6carboxyhexahydropyrimidines. 

Dihydroorotic acid is an intermediate on the de nowo biosynthetic pathway leading to the pyrimidine bases, 

uractl, thymine and cytosne, structural components of DNA, RNA and the nucleotide coenzymes. Dihydroorotate 

dehydrogenase, the enzyme that converts dihydr~rotic acid to orotic aad, is probably the least studied of the enzymes 

Of this pathway but it appears to be a suitable target for interfering wtth nucleic acid metabolism.’ ,2+3 Most laboratory 

syntheses of pyrimidines bypass the oxidahon state equivalent to dihydroorotic acid, but we have recently reported a 

method of preparatron of hexahydropyrtmtdtnes in this oxidation state.” Problems arose in attempting to mcorporate the 

6-carboxy substituent and, as we have prevrously reported, 5-membered imidazolones rather than 6-membered 

pyrimidones are preferentially formed In the intramolecular cyclisation of amines to esters where there IS a choiceg This 

preference can be partially overcome by differentrally substituting the competing ester groups,” but both systems are 

formed even in the most favourable case. We now find, as we had previously surmised,’ that 

2~ya~imi~-5~ar~met~xymethy~ subacute ~m.~azolones rearrange smoothly wtth base under very mild conditions 

to give the ~orres~~~~ 6-car~xyhexahydropyrimidines. 
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a it= R2 = H, b R1 = Cti3CH2CH2, R2 = H, c RI = cyclohexyl, R2 = t-f, d Rt = CH3(CH2)6‘ R2 = H, 

e R1 = cyclopentyl, R2 = H, f Rt = PhCH2, Rp = PhCH2, g R1 = PhCH2, R2 = CH3CH2CH2, h Rt = PhCH2, 

R*=H 

In a typical procedure, the imtdazolone le was added to 2M NaOH at room temperature, the mixture stirred for 10 min 

and then diluted with water, extracted with ether and the aqueous solution acidified with conc.HCI to pH1. The resulting 

precipitate was collected and washed with ether to give 2e, mp 225-227 OC, EWX,.~~ 7,8 
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Previously. the rearrangement of Jmldazotones to pyr~m~dlnes was reported to take much more vigorous ~nd~tions 

(typcaily, KOH, 100 *C, hours} lo We believe that the above rearrangement involves nucleophilic addition to the 

carbonyl group with C-N bond cleavage being facilitated by the NCN substitu%nt, followed by reclosure on to the 

remarning ester group (Scheme) 

NCN 

Scheme 

We have also found that the urea 3, derived from the ~rres~~d~flg cya~olmine 1 h by actd hydrolysis, also undergoes 

facile rearrangement with base to the &membered derivative 4. The urea moiety presumably again allows the dispersion 

of charge and suggests that a range of compounds with the potential for extended conjugation should readily und%rgo 

this rearrangement 

3 4 

The major disadvantage with this synthesis of hexahydropyrim~d~~es is that racami~ation occurs on forma!ion of ihe 

5membered imidazolone 6 The N-cyano group IS readrly transformed rnto other funchonal entities to provide a group of 

compounds as potentral dihydroorotale dehydrogenase tnhrbttors. 
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