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INVESTIGATION OF THE RELATIVE RATE OF NiTRATION OF
FIVE-MEMBERED HETEROQAROMATIC COMPOUNDS
BY' THE COMPETITION METHOD

M. A. Trushule, K. K. Venters

Institute of Organic Synthesis, Academy of Sclences of the
Latvian 3SR, Riga, USSR

There are some complications with meosurement of the reoc.
tivity of the furen.compounds in the nitration reaclion that are
due to the low stobility of furan ring under strong-acid condi-
tions. Perhops this is the reason why comparative data on fu-
rans and other five-membered heterccycles are not to be found
in the fiterature.

For our investigotions we selected a relative acid-resistant com-
pound - methyl 2-furoate (I} which was compared with ¢nalog-
ous thicphene and pyrrole derivatives (compounds 11 and HI) in
the nitration reaction using the competition method.
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Nitration of compound | with acetyl nitrate {formed by the ad-
dition of nitric acid 10 acetic enhydride) gives methy! 5-nitro-2-
-furcate (IV} and adducts V and V1. The [otter are trected with
sodium acetate to be converted into compound IV, Anologous
nitration of compound 1l gives a mixture of compeunds VIl and
VIl {in rotic 1,44 : 1) but compound !l gives IX and X {in rdtic
3:1).

The relative recctivity of compounds |—IIl has bBeeninvestig-
ated by the method of competition nitrotior using small quan-
tity of nitrating ogent. Ratios of the formed nitroproducts give
evideace of the relative velocity of the initial attack of the
carbon atems of heterocvcles by the active nitrating particle,
Separation, estimation and quantitative determination of the
starting matericls ond reaction preducts have besn performed
using TLC and GLC. The results of our investigation support
such a sequence of relotive reactivities of heferocycles: pyrro-
le } furan ) thiophene, which is in good agreement with the
resuits obtained in the investigation of the above heteroarema-
tic compounds in other electrophilic and radical reactions.
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CATALYTIC S8YNTHESIS AND CONVERSION OF HETEROCYCLIC
ALDEHYDES

M. Shimanska, L Leitis, . lovel, Yu. Goldberg, R, Skolmeistere

institute of Orgaenic Synthesis, Academy of Sciences of the
Latvian SSR, Riga, USSR

Aldehydes in the pyridine and diazine series have found wide
applicotion as semipreducts in the synthesis and production of
medicements, agricultural chemicels and analytical reegents,
Vapour-phase oxidation of 2., 3-, 4-mono-, 2,3-, 2,4-, 2,5,
2,6-di-, 2,4,6-trimethylpyridines, methylpyrazine and 4-methyi-
pyrimidine to the coerresponding formyl derivalives was studied
at 250—450 °C using vonadium-molybdenum catalysts with va-
rious ratios of vanadium and molybdenum oxydes.

Selectivity of aldehydes formation was onalysed as to the cato-
lyst composition and reaction conditions. It wos found that the
highest yield of monopyridinaldehyles could be gained when
the catolyst contained malnly the .solid solution of MoOj in
V205, whereas dialdehyde formation in the reaction of 2,6-di-
methylpyridine oxidation was maximal on the vanadium-molyb-
denum cotalysts having predeminantly MeOs (hexagonal and
rhombic forms}. Cn the cetalysts containing equal amounts of
both oxides maximum yields of diazinoldehydes were obtained.
Interaction between methyl derivatives of pyridines and diazines
with the active centres on the catolyst surfoce was studied
using IRS, EPR and l:NS methods,

It wos established that oldehydes are formed on the cotalyst
surface on heating the adsorbed methylrzines in the oxygen.
A possible mechanism explaining oxidative conversions of me-
thylpyridines and the corresponding aldehydes on the vanaodi-
um-malybdenum catolysts is suggested on the basis of 2-methyl-.
2.6-dimethylpyridines, pyridine-2-carboxaldehyde, §-methylpyri-
dine-2-carbexeldehyde end pyridine-2,4-dicerboxaldehyde oxid-
ation kinetics data. Parallelconsecutive model is suggested os
the most plausible mechanism for the reaction of methylpyridin-
es. On the other hond, oxidation of 2,6-dimethylpyridine to py-
ridinedicarboxaldehyde proceeds ‘mainly in ¢ ¢onsecutive mon-
ner via &-methylpyridine-2-carboxaldehyde,

It is assumed that in the process of methylpyridine ond pyridine-
carboxaldehyde oxidation different sites of the catalyst cre
implicated. .

The effect of H2O vapours on the adsorption and oxidotion of
methylpyridines and pyridincldehydes on vanadiummalybdenum
catalysts was investigated to reveal that water promotes ac-
cumulation of pyridinoldehydes, apparently, by inhibiting their
consecutive conversions.

Conditions have been worked out for the catalytic synthesis of
2-, 3-, d-pyrdine-, 3-methylpyridine-2-, 4-methylpyridine-2-, 5-
-methylpyridine-2-, 2-methylpyridine-4-, 6-methylpyridine-2-alde-
hydes and pyridine-2,6-dialdehyde pyrazinoldehyde and 4-pyri-
midingidehyde by means of vapourphase exidation of ‘the «p-
propriote methyl dervatives. The present method provides pro-
duction of the obove compounds at the rate of 200 g/l h, with
60—B0 % selectivity.
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