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Catalytic reduction of the nitroenamines 1 under neutral conditions to the 
aminomethyl derivatives ? is well-knowna. We now wish to report the unexpected 
formation of the symmetrically substituted pyrazines ;! during catalytic reduction 
of 1 under acidic conditions. 

Thus, hydrogenation of 2-nitromethylene-hexahydroaxepine3 (Ip) in methanol 

containing acetic acid at 450 In an J&te apparatus in presence of 10% Pd/C 
catalyst resulted in an uptake of 2.5 moles of hydrogen. Addition of the 
calculated amount of alcoholic HCl and evaporation of the solvent, followed by 
crystallization of the residue from methanol/isopropsnol gave a 67% yield of the 
dihydrochloride of 2,5-bls(5-aminopentyl)pyrazine (&), m&p. 3050 (a>. The 
structure of the compound rests on the following evidence . There are only three 
bands in the 'H NMR speatrum of the dlhydrochloride In D20, with the intensity 
ratio lr4:6 at 8.33 (sharp singlet), 2.50 - 3.17 (m> and 1.17 - 2.00 ppm (ml. 
The free base (a>, liberated by NaOH, and crystallised from hexane, had m.p. 
58-61’. Its ‘H NMR spectrum In CDC13 likewise showed a sharp singlet at 8.38 
ppm, multiplets at 2.5 - 3.0 and 1.4 - 2.0 ppm, and a singlet at 1.33 ppm (NH2; 
vanishing on deuteration); 
The acetyl derivative 5 

these four bands had the intensity ratio 1:4:6:2. 
also exhibited a low-field singlet In its ‘H NMR spectrum. 

This was seen at 8.33 ppm in CDC13 + DMSO-d6. In TFA, this was shifted further 
downfield, to 9.05 ppm; in this solvent, the other bands were at 3.09 - 3.70 
(ml, 2.50 (s; NCCCH3) and 1.33 - 2.17 (ml, the Intensity of the four bands being 
In the ratio 1:4:3:6. 

The mass spectrum of the base & showed the molecular ion at m/e 250, 
corresponding to the molecular formula C14R26N4. The mass spectral fragmentation 
pattern of the acetyl derivative indicated the presence of two side-chains of the 
structure -(CH2J5-NH-AC: molecular Ion at m/e 334 (loo%), peaks at m/e 221 (90%; 
loss of CH2=CR-CH2-CH2JRAa) and 108 (loss of a second molecule of 
CH2=CH-CH2-CH2-RRAc). This leaves a nucleus represented by C4H2N2. 

The nucleus must evidently be aromatic, and the two protons attached to it 
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a: n=3 
br n=b 

0: n=5 
d: nr6 

I! B $ 
R = -(CH2)5-~~2 

must be situated In Identical environments in order to give rise to the sharp 

singlet at low fleld in the 'H NMR spectra described above. 

Of the six possible struotures (4 - E) possessing an aromatic C&H2N2 nucleus 

with the required symmetry, E and 2 oould be straightaway ruled out by the 

further topological requirement that two chains of seven oontlnuous carbon atoms 

each should be present in the molecule6. A choioe between the pyridazines (A, 

81, and the pyrazines (3, E) could be easily made on the basis of the U.V. and 
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‘Ii HMR spectra. Thus the acetyl derivative had Xm, (BtOH): 275 (log L 3.87) 

and 300 nm (sh) (log E 3.12); Xm, (EtOH-HCl): 278 nm (log E 3.87). This was 

eomparable to the U.V. spectrum of methylpyrazine7: A,,,, (pH 7): 271 (log E 

3.77) and 295 nm (ah) (log E 3.05); %m, (2N H2S04>: 276 nm (log E 3.82). In 
contrast, 4-methylpyrldaeine Is reported to have the following U.V. spectrums: 
x (pH 7): 247 (log E 3.16) and 292 nm (log E 2.57); X,, (pH 0.7): 221 nm 
6: E 3.78). A oomparison of the chemical shift of the nuclear proton confirms 
this deduction. The +protons of pyridaxine resonate at 9.21 ppm and the 
P-protons at 7.50 ppm9. The nuclear protons of 2,5-dimethylpyrazine are seen at 

8.35 pm”; this tallies well with the chemical shift of the low-field singlet 
in the base & and its acetyl derivative, as reported above. 

The final choice between the pyrazines J$ and 2 could be made by taking 
recourse to classical organic chemistry. Drastic alkaline potassium permanganate 
oxidation of & gave a dicarboxylic acid, C6H4W204 (Mass spectrums m/e 168 9 
1244801, identical (m.p., mired m.p., I.R., paper chromatogram) with authentic 
pyraxine-2,5-dicarboxyllo acid. Structure B is thus established. 

The yields of the homologous pyraxlnes as a function of the ring-sise of the 
starting nltroenamine are listed in the Table. In the case of the 5 and 

6-membered rings (la, lb) (n P 3,4), the reduction product was a mixture of 2 and 
2; the former had to be removed by vacuum distillation before the pyraeines & 

and 2 could be obtained pure. 

a-Aminoketones are known to cyclodlmerixe to pyrasines 11 . We believe that 
in our reaction, an or-aminoketlmlne may be the intermediate which dimerises to a 
dihydropyrazine; subsequent oxidation, perhaps during work-up, would lead to 
the fully aromatic pyrasines. 

Synthetic procedures leading directly to syausetrically substituted 
pyradnes bearing functional groups in the side-chains are extremely rare”9’2. 
It Is in this context that the present method assumes signlfioance. The dlemine 
a, for Instance, Is now easily accessible from aaprolactam in three sirple 
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the iminoether and the nitromethylene derivative &. 
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