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Diels-Alder Reaction of 1-Methyl-4-substituted-2(1E)-pyridonee wlth Alkyl-l,3-butadiene 

----- A Novel Synthesis of Isoqumol~ne Derivatives ----- 

We wish to report the first successful D~els-Alder reaction of 1-methyl-4-substl- 

tuted-2(1H)-pyridones used as dienophiles. T h ~ s  reaction wlll be an advantageous 

synthetic method for isoquinaline derivat~ves. 

Reaction of 4-cyano-1-methyl-2(1~)-pyridone (I) wlth 2,3-dimethyl-1,3-butadiene 

(11) at 170' for 96 hr gave ~-4a-cya.no-4a,5,8,8a-tetrahydro-2,6,7-trlmethyl-l(2H)- 

~soquinolone (111) ~n 71.6% yield and at 190' gave I11 (31.0%), a-4a-eyano-4a,5,8, 

8a-tetrahydro-2,6,7-trlmethyl-1(2~)-~~0~uinlne (IY) (7.5761, and 2,6,7-trlmethyl- 

l(2E)-isoquinolone (17.6%). Heating of 4-methoxycarbonyl-1-methyl-2(lH)-pyrldon (Y) 

with I1 afforded ~-4a,5,8,8a-tetrahydr0-4a-methoxyearbonyl-2,6,7-trimethyl-l(2~)- 

i~~qu~nolone (VI) in 85.3% yleld. [cf. H.Kato, R.Fujlta, H.Hongo, and H.Tornisawa, 

Heterocycles, l2, 1(1979)]. 

Reaction of I wlth isoprene (VII) at 190' for 96 hr gave four kmds of crystals, 

cis- and ~ - 4 a - c y a n o - 4 a , 5 , 8 , 8 a - t e t r a h y d r 0 - 2 , 7 - d i m h 1 - 1 ( 2 ) - i u i n 1 0 n  and u- - 
and ~ - 4 a - c y a n o - 4 a , 5 , 8 , 8 a - t e t r a h y d r o - 2 , 6 - d i m t h y 1 - 1 ( 2 ) - i q u i n 1 n ,  but the ylelds 

of these products were only 4.0%, 3.474, 1.3%, and 1.7%, respectively. Heatlng of V 

with YII at 190' afforded ~-4a,5,8,8a-tetrahydro-4a-methoxycarbony1-2,7-d1methyl- 

l(2H)-~s~~umolone (VIII) ~n 5 0 . 5 %  yield. Treatment of VIII wlth LDA gave the more 

stable isomer, ~-4a,5,8,8a-tet1~hydr~~-4a-rnethoxycarb~ny1-2,7-diiethy1-1~2~~- 

lsoquinolone (1x1, in 68% yleld. Dehydrogenation of YIII and IX afforded 2,7-dunethyl- 

l(2fj)-isoquinolone. 

The structures of these products were conflrmed by thelr spectral comparisans and 

the~r stereochemical considerations (Alder-Stem rule, principle). 
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