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Abstract: A coavcniul synlhwis of 5-subslitutcd 6-manbad cyclic ureas is &suiW. Tk key step involves inbnmoledtx 
cyclization of 1.3diii~ &rivativca with ur&anc pmecling gnx~ps on Ihe nitrogen atans. 

The ability of compounds containing two amino groups, in which at least one is protected as a 

urethane, to cyclii haa been recognized by those in the field of peptide synthesis for over sixty years.’ 

For example, formation of hydantoin derivatives has bctn shown to occur when glycinc is the scc~nd 

amino acid in a peptide chain and the terminal amine is protected by a benzyloxycarbonyl gro~p.~ 

Treatment of such a peptide with alkali may result in the elimination of benzyl alcohol and formation of a 

hydantoin. This reaction is a problem for those synthesizing pepddes and possibly for this reason has not 

ttzived much aftention outside this field. 

The published procedure for formation of 6membered cyclic ureas involves simply heating 1.3- 

diaminopxopane and urea.’ While this procedure produces tetrahydro-2(1H)-pyrimidinone in high yield, 

the conditions are quite harsh, and consequently this pmcedure is not applicable to compounds containing 

substituents that are not very thermally stable. Also substitution on the propylene chain may significantly 

lower the yield or possibly prevent ring formation. 

We report here a new method for synthesizing 5-substituted 6-membered cyclic unas based on ring 

closulc of bis-urethanes derived from 1,3&uninopropanes in conjunction with the elimination of the 

corresponding alcohol. This procedure involves mild conditions and has potential for allowing a wide 

variety of substituents on C-5. 

R 

An example is the preparation of 5-azido-l&diazacyclohex-2-one? Reaction of 1,3-diamino-2- 

hydroxypropane with bcnzylchlotoformatc produced 2-hydroxy-N.N’-bis(benzyloxycarbonyl)- 1.3- 

diaminopropane. The hydroxy group was then transformed to an azide via the mqlatc under standard 

conditions. ’ The bis-unxbanc was stir14 with 5 cquiv. anhydrous C&O, in CH,CN at tMltuc under N, 

for two days. The resulting solution was filtered and chromatographed on silica gel (CHClJMeOH 

gradient). The cyclization step was found to occur in 96% isolated yield in this case. Byproducts of the 

reaction were dibenzyl carbonate and bcnzyl alcohol which were easily separated from the desired urea. 

Several examples of 5-substituted cyclic ureas that wcrt ptqared are given in Table 1. 
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TaMe 1 

1 =Hgh H W H 7073 CH,CN 4Sh %% 

2 OCHgh CH#M- CH, H 7073 CH,CN Uh 61% 

OBn OC(CH& 5OT 

OBn OcHQh 7OT 

DMF 15 h 35% 

DMF 20h 43% 

The success of the reaction depends upon the urethane and the reaction conditions. For example. a 

ten-butyloxycarbonyl-substitu~ diamine cyclized in one case (entry 3) whereas the tBoc analog of entry 

1 did not. Cyclizations occurred in either acetonitrile or DMF. but not necessarily in both solvents. 

Depending upon the exact reaction conditions and starting materials, one or both of the urethane protecting 

groups may be removed in the cyclization step. The requirement for a base being present indicates that 

C.sJ!O, may deprotonate one of the nitrogen atoms which then attacks the carbonyl carbon on the other 

urethane eliminating benzyl alcohol. Dibenzyl carbonate and benzyl alcohol were isolated in the first 

reaction described in Table 1. thus indicating that in this case a small amount of benzyl alcohol is 

deprotonated and the akoxide ion nucleophilically attacks the remaining urethane. 

In conclusion, the methodology presented herein provides a simple and direct mute to S-substituted 

cyclic ureas. Routine hydrogenation of the azido group in the case where there is an azide on the S-C, or 

utilizing another substituent in this position, would enable access to a variety of functionalized ureas. 

However, hydroxyl groups in the S-position must IX protected during cyclization since use of a free 

hydroxyl results in an alternative cyclization to a 5-membered cyclic urethane rather than a 6membenzd 

cyclic urea. 
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