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Abstract: Dopamine, norepinephrine and epinephrine react at room temperature, in acetate buffer (3<pH«6) with
sodium nitrite or in non-deaerated phosphate buffer (pH 7.4) with NO. The comresponding 6-nitro derivatives are formed.

Numerous studies have shown that nitration of phenols occurs at room temperature by treatment with
nitrate in strongly acidic conditions 1. Catalytic amounts of nitrous acid which generates highly reactive NOyt+ /
NO* entities have been shown to accelerate this process 2.3, Various mechanisms have been proposed: i)
electrophilic attack by NO* 4; ii) radical reaction implicating phenoxy radicals, NO and/or NO3 3. However the
functionalisation of phenols in mild conditions has been reported i. e formation of ortho-nitrotyrosine from
tyrosine and nitrous acid at pH 2-4 6,

We have evaluated the possibility that this type of reaction might be applied to the nitration of
physiological polyfunctional compounds presenting phenolic functions. We report here that, in the presence of
nitrite and in mild conditions (pH 4-5), norepinephrine 1a, epinephrine 1b and dopamine 1c, are quantitatively
converted into their 6-nitro derivatives (2a, 2b, 2¢). Identical products are obtained when these hormones arg
treated with NO in non deaerated buffer at pH 7.4.

Reactivity of Catecholamines with Sodium Nitrite: When 1a, 1b or 1c were treated at pH 7.4
with sodium nitrite 7, no reaction was observed by HPLC analysis 8 even after a 7-hour incubation period.
Conversely, the nitration of catecholamines occured at a pH lower than pH 6. The kinetics of the transformation
were pH-dependent (results not shown) and for instance a quantitative nitration of 1b was obtained in 2 min at
pH 4. HPLC purified derivatives obtained from 1a, 1b and 1¢ were caracterized by NMR 9 and mass
spectroscopy techniques 10 Data obtained were in agreement with the structure of the corresponding 6-nitro-
catecholamines 2a, 2b, 2¢:
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Reactivity of Catecholamines with Nitric Oxide in a non-deaerated Buffer at pH 7.4:
NO 11 was bubbled for 10 to 15 min into a non-deaerated solution of catecholamines at pH 7.4 at room
temperature. In all cases, HPL.C analysis indicated a quantitative conversion into the 6-nitro-derivatives 2a,
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2h, 2¢. These structures were confirmed by Electrospray MS analysis 10 presenting respectively molecular ion
peaks MH* at 215, 229 and 199. In all cases, no reaction was detected in absence of oxygen.

NO has been shown to be an important mediator of physiological processes 12, but few data are actually
available concerning its reactivity. The reversible formation of phenoxy radicals have been detected by EPR
when NO reacted with hindered phenols 13. However in presence of Oz in aqueous solution, NO led
exclusively to the formation of nitrite 14:15. This reaction was dependent on NO concentration according to a
second-order rate kinetics and the generation of an electrophilic NoO4 entity, which split rapidly into NO2™ ion
was postulated. In our conditions, this intermediate should react preferentially upon the C-6 nucleophilic center
of the catecholamines to give the respective C-6 nitro derivatives.

The possibility that such a reaction might oceur in vivo is appealing. Indeed, among the potent lung
vasoconstrictor circulating hormones, catecholamines exhibit in physiological fluids, a life-span similar to that
reported for NO. Furthermore, NO and catecholamines exert rapid and totally reversible effects. In fact, it has
been observed during the treatment of respiratory distress syndrome that NO introduced directly into the
patients’ lungs, reduces pulmonary vasoconstriction 16. In this particular therapeutic use, both norepinephrine,
epinephrine and NO are present in oxygenated blood at pH 7.4. In this case, it might be postulated that the
pharmacological effects of NO could be mediated by an inactivation of the endogenous vasoconstrictors through
a direct reaction. This hypothesis is supported by the observation of decrease of norepinephrine concentration in
the pig pulmonary blood after NO inhaladon 17. The biological significance of such a reactivity of NO with

hormones presenting phenolic function is currently under study.
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