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ADstract-Them1 cycloaddition of activated 1,3-butadienes to benz- 

azepinopyrrolinedione 4 took place to C=O instead of C=C in the enone 
system, yielding dihydropyrane derivatives. The change of reactivity 

compared to isoquinolinopyrrolinedione 1 was attributed to the steric 

hindrance on C=C of the enone due to non-planarity of the aromatic 

ring and the dioxopyrroline ring. 

Enones, as dienophile in Diele-Alder reaction, must be inherently ambident ( path 

A or path B in Chart 1 ) .  However, they always give the products following path A 

I em-addition 1 ,  no example of path B reaction ( one-aqition ) having been re- 

ported to our knowledge. Although preference of ene-addition over one-addition 

could be suggested theoretically2, occurrence of the latter path is still not pro- 

3 hibited, since simple ketones often give the product of one-addition . We now pre- 

sent examples, which we believe the first, of path B reaction of an enone system. 
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Chart 1 

Diels-Alder cycloaddtion of activated butadienes to the A -pyrroline-4,s-dione 

I dioxopyrroline ) l- gives, in good yield, an adduct 2 under kinetically controlled 
or an adduct 2 under thermodynamic conditions5. Both adducts are the 

products following path A. 
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Chart 2 



Substituting the dienophile to i6 in the above reaction caused dramatic change 

in the product where path B adduct predominated over path A adduct. For example, 

heating of ?with 1.3-bis(trimethylsily1oxy)butadiene at 18O'C for 15 min and iso- 

7 
lation of the product after silica gel chromatography yielded two adducts, 2 , mp 
202-204'C, and 5,  mp 191-195'C. in 4.5 and 39.5% yield, respectively. The minor 

product 2 was revealed as the &-= adduct ( thermodynamic product ) resulted by 

path A cycloaddition, on the basis of spectral resembrance ( UV, IR, NMR ) with the 

5 corresponding six-membered ring compound J ( R=Me I . The major product 6- was the 

product resulted by path B reaction. 

similar reaction of 4 with l-methoxy-3-trimethylsilylo~ybutadiene resulted in two 
products. 5 ( identical with the compound obtained above ) andz, mp 196-198•‹C in 

33% and 23% yields, both of which were the path B products, no path A product being 

isolated from this reaction. 

i) 

M e 0  

MeOOC 
4 -, 

OTMS 

6 - t 
MeOOC 

7 Me 
Chart 3 - 
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The structures of 5 and 7 were elucidated mainly by spectroscopic means which 

allowed full determination of their structures: elementary analyses together with 

high resolution MS confirmed their formulas, W indicated the presence of a conju- 

gated system which is similar to that of the original dioxopyrroline, IR suggested 

1 disapperance of a five membered-ring ketone, and H-NMR and 13c-Nt4&8 unambigously 

established their functional srouos. - .  
  he 'H-NMR spectra of 2 and 7 showed 

N = rnterestlng behavioure. C14-H of the 

C w H  c2!-H both compounds showed appreciable broad- 
Mp0 0 

2&J- ening at room temp.. which changed to a 

70. sharp singlet at 70•‹C and to a clean dou- 

b blet at -30•‹C. This phenomenon indicates 
2,' A,, 

L 
that the compounds exist in equilibrium 

0 '  -1 
between two conformational isomers ( for 

L L  example, 72 and 72 for Z ) . 
-a ' 

1.21 6 .  ~wn 

Signal pattern of armafic pmtonr of  in c o a l  
lomtled two O*lemr in benzene ring) 

AS suggested from the configuration of the products, the above unusual ~iels- 

Alder reaction is obviously due to "on-planarity of the aromatic ring with dioxo- 

pyrroline ring in the dienophile 4, thus the aromatic ring causing steric hindrance 

for approaching the dienes to dioxopyrroline by path A. On the contrary, in the 

six-membered ring congener b the aromatic ring is almost coplanar with the dioxo- 
pyrroline ring. In fact, W spectra of 1 and 4 showed appeciable difference in the 
intensity at the longest wave-length. 

That the steric hidrance is a factor which influences the pathway of Diels-Alder 

reaction of enones was shown by the following examples. In Diels-Alder reac- 

tion of the dioxopyrroline a with activated butadienes, ene-adduct ( path A product I 

predominates when R=H or ~ e ,  while one-adduct ( path B product 1 predominates when 

R=Et, i-Pr, or CH2coo~t. ~pparently inhibition of taking coplanarity of phenyl and 

dioxopyrroline ring due to restricted rotation is prohibiting path A approach of the 

diem to the dienophile. Details will be discussed later. 
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i - iii 

a: P2S5, b: 1. BrCH2COOMe, 2. KHC03, 3. PPh3, t-BuOK, c: lCOC1)2 

7. 2,  WlEtOH): Amax 238(8=10800), 282nm1~=71001. IRlKBr): 1770, 1750, 1725, 

1720cm-l. 'H-NMR(cDc~~) : 6 6.911 18, s 1, 6.56( lH, s I, 4.92 ( lH, t, J= 

3 H z  1 ,  3.87, 3.841 each3H. s I ,  3.081 3H. s ) ,  0.27( 9H. s ) .  
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