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Abstract---The high pressure (10-15 kbar) reaction of N-substi- 

tuted Z(1H)-pyridones possessing bulky groups such as cyclohexenyl, 

isopropyl, and phenyl with dimethyl acetylenedicarboxylate each 

yielded only one isomer of a 1:3 molar adduct along with a 1:l 

adduct while N-methyl- and N-benzyl-Z(1H)-pyridones each gave 

isomeric mixtures of 1:3 molar adducts together with a 1:l molar 

adduct. The formation of these 1:3 molar adducts is discussed. 

2 We have reported a successful synthesis of the isaquinuclidienone system by the 

high pressure Diels-Alder reaction of Z(1H)-pyridones with dimethyl acetylenedi- 

carboxylate (DMAD), which failed at ambient pressure.3'4 Further studies have now 

shown that 1:3 molar adducts are formed along with 1:l molar adducts when substi- 

tuents are absent from the ring carbons of a Z(1H)-pyridone. This is the subject of 

the present report. 

Reaction of 1-(5,5-dimethyl-3-cyclahex-2-en-l-anyl)-Z(lH)-pyridone (1; R=di- 
medonyl) with DMAD' in dichloromethane at 15 kbar and 46 'C resulted in the for- 

6 mation of a 1:3 molar adduct (2; R=dimedonyl) along with the 1:l adduct (2; R= 
dimedonyl)' in almost the same ratio. The structure of  A (R=dimedonyl) was de- 

duced from a comparison of its 'H and 13c n.m.r. spectra with those of 3- iR= 

1 dimedonyl). The main differences in the H spectra are that the resonances for 

the 1-H and 8-H of 1 are at significantly lower field than the I-H and 4-H of A, 
and that the 4'-methylene group of Lappears as an AB system while that of Jis 



a singlet. The methylene assignments in these compounds are based on those of 

Mariano et al.,' but it is possible that the 4'- and 6'-resonances should be 

interchanged. This does not however alter the conclusion that the proton arrange- 

ments in 2 and Lmust be very similar indeed, but that the environment round what 
corresponds to the the bridgehead protons of 2 is different in 2 The 13c n.m.r. 
spectrum confirms the structural relationship, and shows that in addition to the 

2 3 corresponding resonances for 2, 5,possesses two sp and two sp C atoms not bonded 

to hydrogen, and four ester groups. This permits us to form one additional ring in 

reacting A across the 2,s-positions to give &. Separate experiments showed that 

2 was not formed from 3 and nor was formed from fi and hexamethyl benzenehexa- - 2' 

c a r b o ~ ~ l a t e , ~  a self-condensation product of DMAD under the reaction conditions. 

Although other formulations such as L a n d  Acannot be rigorously excluded the most 

probable structure for 3 is as shown. Analogous 1:l and 1:3 molar adducts1•‹ have 
been obtained (Table) from I-isoprapyl- and 1-phenyl-Z(1H)-pyridones while the 1- 

methyl and I-benzyl-2(1H)-pyridones gave the 1:3 molar adducts as mixtures of 

isomers. No 1:3 molar adducts were obtained from 6-methoxy-1-methyl-, 1.3-dimethyl- 

and 4,6-dimethyl-1-phenyl-2(1H)-pyridones, probably because of steric hindrance. 

The 1:3 molar adducts could be formed by a stepwise Michael type addition of DMAD 

to the pyridone to yield a large ring compound ifollowed by a disrotatory intra- 

molecular cyclisationl1 leading to an exo or endo product, or a mixture. The two 

conformational isomers would be possible in the structure 4 when R is not bulky. - 
Table. Reactions of 2(1H)-pyridones with DMAD 

2(1H)-Pyridone Pressure Temperature Time % yielda of Adducts 

R kbar OC h '  2 .., 3 - 
Dimedonyl 15 4 6 7 2  36 36 

a ~ o t  optimised. 
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