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DERIVATION OF A DIAZABICYCL0[3.2.0]HEPTADIENE FROM 

A DIAZATRICYCL0[4.1.0.0z~7]HEPTENE. 

Yoshiro Kobayashiz Takaharu Nakano, Masaharu Nakajima and Itsumaro Kumadaki 

Tokyo College of Pharmacy, Horinouchi, Hachioji, 192-03 JAPAN 

Abstract: Trifluoromethylated 3,5-diazatricyclo[4.1.0.0z~7]hept-3-ene was 
converted thermally or photochemically to 2,4-diazabicyclo[3.2.O]hepta-2,6- 
diene compound. The latter wasphotolyzedto an imidazole compound. 

In the previous paper, we reported the synthesis of 1,2,4,6,7_pentakis(tri- 

fluoromethyl)-3,5-diazatricyclo[4.l.O.O2~7]hept-3-ene (L), a new valence bond 

isomer of diazepine. 1) Now, we found that thermal and photochemicalreactions 

of &gave another valence bond isomer of the diazepine, 1,3,5,6,7_pentakis(tri- 

fluoromethyl)-2,4-diazabicyclo[3.2.O]hepta-2,6-diene (3. 

Heating a solution of l_ in ether at 140' gave 5 quantitatively. Half life 

of l_at this temperature -is 4.3 h. 2_: mp 138°C; "F-NMR(Et20) S2) -0.66 (6F, 

m) 7.6 (3F, s) 8.6 (3F, m) 9.7 (3F, m); 'H-NMR((C0 ) 
3-1 

CO) 6 10.5 (bs NH); 

IR(Nujo1) v 3160, 1705, 1620, 1500 and 1280-1100 cm ; Mass M/e 434 (M+); High 

resolution mass spectrum calcd. for C10HN2F15 433.990, found 433.992. Further, 

I_ isomerized rapidly to 2_in acetone or methanol. This fact suggests that this 

isomerization is not a free radical, but an ionic reaction. Taking this 

polarity-dependence and high acidity of l-into consideration, 1) the mechanism 

of this isomerization is speculated as route a or b in the following scheme, 

but we can neither,distinguish these two mechanisms, nor determine whether they 

are concerted or not. I 
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Irradiation 

pressure mercury 

of a solution of &in ether in a quartz tube with a low 

lamp gave 2_, which was cleaved to 2,4,5-tris(trifluoromethyl)- 

imidazole (3 and hexafluorobutyne-2 by further irradiation. & mp 148-151°C 

(purified by bulb-to-bulb distillation at 110°C/5 mmHg); "F-NMR((CD,)zCO) S2) 

-3.0 (6F, s), 1.0 (3F, s); 
-1 

'H-NMR((CD3)2CO) 6 5.7 (bs); IR(Nujo1) v 1320, 1280, 

and 1220-1150 cm ; mass M/e 272 (M+); High resolution mass spectrum calcd. for 

C6HN2Fg 272.000, found 272.000. This result is distinguished from that of 

photolysis of 2-oxabicyclo[3.2.0]hepta-3,6-diene, which did not give any 

observable changes. 4) 

Addition of triethylamine to a solution of 2_in ether caused quantitative 

precipitation of a salt 4_. 5 mp 115'C (dec.); '9F-NMR((CD,),CO S3) -3.0 

(6F, m), 3.6 (3F, s), 6.0 (6F, m); 1H-NMR((CD3)2CO) 6 1.40 (9H, t, J=7.0 Hz), 

3.4 (6H, q, J=7.0 Hz), 7.36 (lH, s); IR(Nujo1) v 2700-2600, 1680, 1510, and 

1280-1100 cm 
-1 ; Anal, calcd. for C16H16N3F15 C, 35.62; H, 2.98; N, 7.69; F, 

53.23. Found C, 35.90; H, 3.01; N, 7.85; F, 53.24. 

This high acidity of&might be explained by bishomoaromaticity of an 

anion part of 5. This hypothesis is supported by Goldstein's rule of bicyclo- 

aromaticity. 5) Compound _2_ was regained from $on treatment with trifluoro- 

acetic acid. 
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