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A NEW ROUTE TO HIGHLY SUBSTITUTED lH-PYRROL3(2H)-ONES 

Giirgio Adembri^,Angda M.CeUi,Lucia RJm~~patkJlo,M~ §cotton and Akssmdro Sqa 

IsMut di Chimica Organica,Piam dei Mmtdlini 43.1-53 100 Siuultaiy. 

Abbocr: Reaction of 3.4dk~yl-3-hcxen-2.5dione , 1. with ally1 or atyl primary amincs 2~ledmhighly.sllbdlutcdIH- 

PymlJ(w-4lncs. 38+ The SenKmre wascstablishaihmasiagkaytalX-rayandysisafcompomd3e. 

It has been shown that 3.4-d&@-3-hexen-2,5dione, 1, is a molecule ofparticular interest for its capacity 

to react in diEbrent ways, according to the reagents and reaction conditions,usualty leading to carbocyclic or 

heterocyciic compou&st-~. 

In our attempts to explore and exploit the synthetic potentiality of this molecule we have undertaken 

astudyofthebehaviourof 1 towardsalkylandarylprimaryamines,2a-g. Thetworeagents,kept inanhy- 

drous benzene under m&ax for one hour, reacted to give in all cases one -3m in 90?? 

yield (estimated on the reaction residue by NMR). 

Analytic data sbmved that the products lost one mobzule of watfx as compared with the reagents. In 

theIRspectra NHand OHabsorptionbandswereabsentwbikcarbonylicbandswerepresent.The tH 

NMR spectra showed, besides signals fbr amine groups, four singlets br fbur methyls (oue of these at high 

field: 1%1.6 ppm); the t3C NMR spectra had the peaks ComJpoading to three uubonyls, four methyls, a 

quaternary carbon (-8Oppm) and two unsatumted carbons (-109 and -181ppm). These data did not allow the 

assignment of the correct structure to the product&. The problem was solved through a single-crystal X-ray 
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diEaction study of compound 3~. This product has the structure of l-(p-bromophenyl>2.4diace@-2,3- 

dihydro-2,5-dimethyl-pyrroL3-one7 

Figure. ORTEP drawing of compoud 3~. 

This reaction is a new pathway for obtaia& 1,2,2,4,5 poly&&ued pyrrol-3-ones bearing elec- 

tron-withdrawing groups for which only a few syntheses are known&* I. It 0% the advantages of ease of 

performance and high yield. 

The reaction must involve a rearmngement of the skeleton of 1 with the migration of one acetyl group. 

A possible mechanism of reaction could pass f&n the amino-alcohol (I) and subsequent attack of the OH 

group on tbe electron-poor carbon of the double bond with formation of an epoxide (II). Opening of the lat- 

ter with migration ofthe acetyl group, followed by cyclization and ehmbution of onern&culeof water 

would lead to the product. 
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The compounds 3a-g are not very stable but, slowly in the solid state and less slowly in solution (es- 

pecially in presence of traces of +H or _ OH ions), they transfbrm to compounds l&g’*. The reaction 

could proceed to 4a-g by bss of one molecule of acetic acid, and subsequent oxidation by oxygen in the air. 

The oxidation probably proceeds as for other 1,2-&ubstituted pyrroM-ones: the oxidation of these 

compounds is well known and a mechanism has been proposed13. 
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Selected NMR data for wmpounds 3a-g. 3a: *H NTblR 6: 1.59 (3H.Me.s); 2.28 (3YMe.s); 2.48 (3H., 

Me&; 2.50 (3YMe,s); 13C NMR 6: 16.45 (Me); 18.20 (Me); 25.36 (Me);30.03 (Me); 83.43 (C-2); 

110.28(C-4); lSl.W(C-5); 192.52 (CO); 193 71 (CO); 198.56 (CO). 3b: 1H NMR 6: 1.58 (3H,Me,s}; 

2.28 (3YMe,s); 2.47 (3H,Me,s); 2.49 (3YMe.s); 13C NMR 6: 16.44 (Me); 18.59 (Me); 25.25 (Me); 

29.89(Me); 83.33(C-2); 110.08 (C-4); 181.70 (C-S); 191.94 (CO); 193.58 (CO); 198.58 (CO). 3~: 1H 

NMR 6: 1.62(3H,Me,s); 2.28 (3H,Me,s); 2.46 (3HJbfe,s); 2.49 (3H,Me,s); 1% NMR 6: 16.37 (Me); 

18.46@4e); 25.14(Me); 29.79(Me); 83.19&-2);109.93(C4); 181.53 (C-S); 191.77 (CO),193.41 (CO), 

198.47 (CO). 3d: IH NMR 6: 1.58 (3YMe.s); 2.26 (3H,Me,s); 2.39 (3YMe.s); 2.47 (3RMe,s); 2.48 

(3H,Me,s). 3e: ‘H NMR S: 1.58 (3H,Me,s); 2.26 (3H,Me,s), 2.46 (6H.2 Me,s). 3t: 1H NMR 6 1.56 

(3H,Me,s); 2.23 (3H,Me,s); 2.45 (3H,Me,s); 2.66 (3H,Me,s); 13C NMR 6: 15.25 (Me); 18.10 (Me); 

24.4O(Me); 29.65(Me); 82.89(C-2);109Sl(C4); 181.48(C-5);190.97 (CO); 193.22 (CO);199.04 (CO) 

3g: lH NMR 6: 1.50 (3H,Me,s); 2.21(3H,Me,s); 2.41(3E&Me,s); 2.71(3H,Me,s). NMR spectra were 

recorded for CDC13 solutions with a Bruker AC 200 (200 MHz) instrument. 



7. x-myda!aforcmmpomd3c: Bond hq#s(An@rch) with e.s.d. ‘s ia pammbws: 

Br-cIS 1.91(2) C2-c6 

Nl-CZ lSl(3) C2-C7 

NI-CS 1.29(2) c3-C4 

Nl-Cl2 I.ey2) c4-cs 

01x3 I .29(3) c4-C9 

02-C7 1.36(3) c5-Cl1 

03-C9 1.25(3) C7-C8 

C2-C3 1.65(3) 

Bond angles(deg.) with e.s.d. ‘s in parenthews: 

Br-C 15-C 14 120(l) 02-C7-C8 

Br-ClS-Cl6 120(2) 03-C9-C4 

Nl-CZ-C3 94t2) 03-C9-ClO 

Nl-C2-C6 1 l5(2) C2-NlC5 

Nl-C2-C7 112(2) CZ-Nl-Cl2 

Nl-C5-C4 113(2) CZ-C3-C4 

Nl-CS-Cll l24(2) C2-C7-C8 

NlC12-Cl3 121(2) C3-C2-C6 

Nl-Cl2-Cl7 118(2) C3-C2C7 

Ol-C3-C2 115(2) c3-C4-C5 

01 -c3-C4 131(2) c3-C4-C9 

02-C7-C2 108(2) 

1.66(3) 

1.48(4) 

1.39(3) 

1.49(3) 

1.43(3) 

1.55(3) 

i.5q4j 

132(2) 

llS(2) 

123(2) 

116(l) 

116(l) 

113(2) 

l20(2) 

112(2) 

108(2) 

103(2) 

l26(2) 

m-Cl0 

Cl2C13 

C12-C17 

C13-Cl4 

C14-ClS 

C15C16 

C16-Cl7 

1.47(3) 

1.38(3) 

1.38(3) 

1.38(3) 

l.40(3) 

1.30(3) 

1.42(3) 

c4-C5-C11 123(2) 

c4-C9-C10 122(2) 

C5-Nl-ClZ 127(2) 

c5-C4-C9 13 l(2) 

C6-CZC7 1 U(2) 

C12-Cl3C14 123(2) 

C12C17C16 115(2) 

C13C12-Cl7 l20(2) 

C13-Cl4-Cl5 11W) 
cl4-Cl5-C16 12o(a 
C15-Cl6-Cl7 125(3) 
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2.51 (3H,Me,s). IR: 3360,1670,1650. Se: 1H NMR 6: 1.36 (3yMe.g); 2.44 (3H,2 Me,@. lR: 3250, 

1670,163O. SC: ‘H NMR 6: 1.41(3H,Me.s); 2.40(3H,Me,s); 2.54(3H,I’&s). IR: 3230,1690,1620. %: 
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