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COMMUNICATIONS TO THE EDITOR

NEPTUNIUM(VI) IN MOLTEN NITRATES:!
Sir:

There has been no direct evidence for the exist-
ence of neptunium(VI) in any molten salt system.
In molten chlorides,? neptunium has been prepared
in the (III), (IV) and (V) states. In molten
nitrates,? the LiNO;—KNO; eutectic, only Np(V)
has been observed. A study of the solvent extrac-
tion?® of neptunium from the LiNO3-KNO; eutectic
showed a large increase in the distribution coef-
ficient upon the addition of NH,NO;. This fact
could be explained by either a “salting effect”
or by a valence change. This work has shown
that Np(V) is oxidized to Np(VI} by the action
of NH(NOj;in the LINOs~KNO; eutectic.

The reaction vessel was fabricated from a 10-mm.
quartz absorption cell which was fused to a 20-cm.
length of 12 mm. quartz tubing. This cell fitted
into a small furnace* which fitted into the cell
compartment of a Cary Recording Spectropho-
tometer Model 14. The spectral measurements in
the molten nitrates were carried out at 182°.

Neptunium-237 in dilute HNO; was placed in
the reaction vessel and carefully dried by evacuat-
ing and heating. Filtered, molten LiNO3KNOs3
eutectic was added to the cell and the resulting
green solution yielded the spectrum of Np(V).
The addition of NH,NO; to the melt resulted in
bubbling and spectral measurements showed the
Np(V) peak at 9820 A. to decrease and a new peak
at 11,600 A. to grow in. The next day the Np(V)
peak had decreased to only 29, of its original value.
The color of the melt changed from bright green
to a brownish yellow.

Since the major peak of Np(VI) in perchlorate
solution is at 12,280 A.% the spectrum of Np(VI)
in concentrated nitric acid was measured. In this
case the major peak occurred at a still shorter
wave length, 11,220 A,

The action of NHyNO; in molten nitrates is ex-
tremely interesting. For instance, NpO; is insolu-
ble, in molten nitrates. However, the addition of
NH;NO; to the melt at a temperature of 250° will
dissolve the oxide quickly to vield Np(V) in solu-
tion. UOj, which is insoluble in molten nitrates, is
dissolved easily by the action of NH;NO;., NH,NO;
dissolves many metallic oxides in the molten nitrate
system.® It acts asboth an acid and an oxidizing
agent in molten nitrates.

The Np(VI) ion is not stable in the nitrate melt
and in a matter of days this ion will revert to the
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(V) state. Also the Np(VI) ion is not stable with
respect to higher temperatures. At about 220°
the Np(VI) is reduced to Np(V). The Np(V)
ion is stable in nitrate melts to about 350°. At
380° neptunium precipitates from the solution
and as yet the brown solid has not been identified;
however, it probably is NpOs.

The oxidation of Np(V) to Np(VI) also may be
accomplished by bubbling ozone through the solu-
tion of Np(V) in the nitrate melt. Sometimes
during this oxidation a brown precipitate forms.
Work is now in progress to identify this solid.
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A METHYLATED DERIVATIVE OF
TETRAHYDROFOLATE AS AN INTERMEDIATE OF
METHIONINE BIOSYNTHESIS!

Sir:

In a recent communication® a report has been
made of an enzymatic system isolated from a
mutant® of Escherichia colt (113-3, Davis, grown
on vitamin By, and methionine) which is capable
of carrying out the reaction

N§, NY.methylene folate-Hq® + homocysteine —>
methionine -+ folate-H;

This enzymatic system is comprised of several
cofactors (DPNH, FAD, ATP, Mg*+) and two
enzymes, which have now been partially purified.
One enzyme is the component missing in another
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(10) AppeENDUM.—Since this communication was submitted for
publication a paper by Keresztesy and Donaldson has appeared which
describes some recent studies on prefolic A, a compound isolated
by them from horse liver. In consultation with these authors at
the Federation Meetings in April 1961 several properties of their
compound resembled those of the intermediate of methionine bio-
synthesis, N5-methy! folate-Hy, reported by us at that time. Keresz-
tesy and Donaldson!! have now synthesized this compound (as have
Sakami and Ukstins!?) by reduction of N5 NW.methylene folate-Hs
with borohydride and have shown that it may be converted to formal-
dehyde and folate-Hs by their enzymatic system. We have now pre-
pared this compound synthetically by their method and have found
that it contains one mole of methyl group per mole of folate com-
pound. It is converted in our enzymatic system to methionine but to
only one-half the extent of the enzymatically prepared compound.
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