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known for a long time to be an important physiologi

t. Hypoxia arises from an imbalance between @
umptiond). Both human and animal tumours have bee
oxygen tension(2).

A wide variety of methods have been develog

recent years, several nitroimidazoles de
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reductases, resulting in re »mponents (Z=
2) under anaerobi yrocess (19,
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2lopment of new molecular probes for non-invasive
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We came out the reaction between 2-nitroimidazole and diethyl acetylendicarboxylate
obtaining traces of addition’s compounds. Surprisingly, when we used dimethyl
acetilendicarboxylate, the chemical yield increased considerably, obtaining a mixture of 4a and
5a (78%) as Z/E isomers found in a ratio 65/25. Structures of the compounds 4a and 5b were

confirmed by X-ray (see figure 2)

Figure 2. *-ray structures of 4a and b

The selective reduction of the double bound of 4a was carried out using 1 equivalent of
BH3-THF in THF at 0 °C, giving the compound 6a in a 80% yield. It is important to remark that,
under this reaction conditions, no evolution of 5a was observed, being only the Z isomer
transformed in 6a. When temperature was raised to 40°C or excess of borane was used,
solely degradation products were isolated. For this reason, we tried to convert compound 5a to
4a, employing different reaction conditions. The better results were found when p-
toluensulfonic acid was used, achieving selective and almost complete transformation of 5a in
4a by refluxing in acetonitrile. Finally, hydrolysis of 6a to 1a was unsuccessful in acidic or basic
conditions, or even when the reaction was carried out at high temperatures. Retro-Michael
reaction products was observed under basic conditions. Finally, compound la was only
obtained when 4a is maintained in water at room temperature during more than 30 days.

According to this synthetic pathway, similar results were found when 4(5)-nitroimidazole was

employed as nucleophile. Exclusively the regioisomer at position 4 (1b) was obtained.
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to diethyl fumarate

culations were carried out, in order to rationale the €

INPA charge HOMOenergy HOMO- HOM
e (V) LUMO  ene

ompound i *
p (B3LYP/6- HF/6-31G BHETEY (e
HF/6-31 G*
31+G)

Imidazole -0.497 -3.402

2-HiO4 -0.425 885

4 HO4 -0.445 -9.945

5-HO4 -0.484 -10.02¢

Table 1. Electronic proper

In table 1 are repre used. The first

column give ptained values are in

good agr diethyl fumarate was only

case, giving the corresponding 4-

. Transition structures for imidazole and &-nitroimidazole additi
calculates at HEA-31G* level

On the other hand, the transition structures for i

diethyl fumarate are shown in figure 3. |

fumarate are sited at enough distanc
of the heterocycle. This circu
regioisomer 2b.
In same way, fi
were used. gen atoms of the

interaction of those, the
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3. Redox potentials
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