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Considerable interest attaches to heterocycles containing (4n+2) IT systems of electrons. We 

report that reaction of certain 1,2_dihydropyrazines (I) with dimethyl acetylenedicarboxylate(I1) 

leads to a novel series of pericyclic reactions plausibly implicating the elusive 10 electron 

1,4-diazoclne and which serve to delineate the properties of this heterocyclic system to some 

extent. 
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1 
Treatment of l,Z-dicycl~hexyl-l,2-dihydro-2,5-d~ptenylpyrdzine (la) with au equivalent of 

(II) at room temperature for 3 days in THF affords a 1:l adduct (Va) (see table) formulated as 

the l,Z-dicyclohexyl-6,7-dicarbomethoxy-2,5-diphenyl-3,8-dihydroazetidino[3,2-b]pyridine. A par- 

allel experiment with 6-deutero-(Ib) (>95% d) gave (Vb) in which the vicinal proton at 

6 4.64 was absent. 
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b 144-145.5 

c 122-3.5 (73) 0.77-2.01 (m. 44H, dodecyl), 2.17-2.72 (b, lH, methine), 

2.89-3.41 (b, 1H. methine), 3.40 (8, 3H, ester), 3.90 (8, 3H, 

ester), 3.98 (d, lH, J=4.2 Hz, C3H), 4.60 (d, lH, J=4.2 Hz, 

C8H) and 7.04-7.71 (m, lOH, aromatic). 

135-7 (91) 0.82 (8, 3H, -C(CH3)3), 1.03 (s, 3H, -C(CH3)3), 3.25 (6, 3H, 

ester), 3.90 (6, 3H, ester) 4.17 (d, 1H. 534.5 Hz, C3H) 4.76 

(d, lH, J-4.5 Hz, C8H) 7.08-7.71 (m, lOH, aromatic). 

Heating (V) briefly in benzene gave pyrroles (VII) and the ketenimines (VIII)4 in approximately 

d 

(87) 

The valence tautomerism of (IV) to (V) is represented as reversible to account for thermolysis 

products of (V).2 (q.v.). New heterocycles similarly prepared are listed in table 1. 

Table 1 

1,2-Dialkyl-6,7-dicarbomethoxy-2,5-diphenyl-3,8-dihydroazetidino[3,2-blpyrazines (V)* 

m m.p. Yield (X) N.m.r. spectra data 

a 144-145.5 (87) 0.51-1.95 (m, 20H, cyclohaxyl), 2.05-2.49 (b, lH, methine), 

2.67-3.17 (b, lli, methine), 3.27 (s, 3H, ester) 3.86 (s, 3H, 

ester), 4.18(d,lH, J=4.0 Hz, C3H), 4.64 (d, lH, J=4.0 Hz, C8H) 

7.11-7.77 (m, lOH, aromatic). 

0.50-1.96 (m, 20H, cyclohexyl), 2.05-2.48 (b, 1H. methine), 

2.67-3.15 (b, lH, methine), 3.27 (s, 3H, ester), 3.86 (8, 3H. 

ester), 4.18 (t, lH, J=2.0 Hz, C3H), 7.11-7.78 (m, 10H. 

aromatic). 

equal amounts. For the thermolysis of (Vd) the progress of the reaction was conveniently followed 

by n.m.r. and is rationalized as a valence tautomerism of (V) to (IV),5 selective [1,31 sigma- 

tropic 6 (C-W alkyl shift to (VI) followed by cycloreversion 7 

shift to give (VII) and (VIII) (see Scheme 2 and table 2). 

Exposure of ketenimines (VIII) to water (e.g. chromatography on 

the structure of which were proven by synthesis. The structure 

(in the case of Va+VIIa) by 1,3-dipolar addition of (II) to the 

(11) ) 
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with an accompanying 1,2-hydride 

A1203) afforded the amides (IX) 

of the pyrrole (VII) was proven 

asiridine (X)8 
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TABLE 2 

R-NH-CO- CH2Ph 

(IX) 

PRODUCTS OF THEP.MOLYSIS OF 3,8-DIHYDROAZETIDINO[3,2-b]PYRAZINES 

Substrate Pyrrole(VI1) Amide(IX) 
A 

Ketenimine(VII1) 
B 

Va oil (89%)A m.p. 131-2.5 (93%) 6M (CDC13) 4.72 (d, J = 1.5 Hz) 

-1 
ir(CHC13) 2050 cm 

VC m.p. 106-7.5 (87%) m.p. 142-3.5(82%) 6 TMS(CDC13) 4.73 (d, J = 1.5 Hz) 

-1 
ir(CHC13) 2045 cm 

Vd m.p. 92-93 (92%) m.p. 135-6.5(89%) 6 W(CDC13) 4.85(s) 
C 

ir(CHC13) 2050 cm 
-1 I 

A. Identical with authentic samples. B. Characterized spectroscopically, readily hydrated 

to amides (IX). C. Treatment with D20 gave PhCHDCONDtBu 

Additional evidence in support of the proposed mode of cleavage of (V) in scheme 2 is 

provided by a parallel experiment with 8-deutero - (Vb) 

5-position was deuterated and (VIII) in which the allenic 

at 64.72. The stereochemistry of the transformations 

under investigation. 

which gave (VII) in which the 

proton was clearly visible 

given in Scheme 2 are currently 
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