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upon excess tellurium was filtered off. Weight
of unreacted tellurium, 0.2770 g, calc. 0.2642 g.

To 11.56 g tetraphenylarsonium cyanide,
dissolved in 200 ml acetonitrile, was added
3.58 g tellurium powder. The reaction mixture
was stirred for 6 h, and the slightly yellow
product precipitated slowly. The reaction
mixture was finally slowly heated to 40°C to
dissolve the product, the solution was set
aside for some minutes, and the clear solution
was decanted from traces of unreacted tel-
lurium. The residue was washed with 20 ml
acetonitrile, making the total volume 220 ml.
After 2 h at —7°C, the clear solution was
decanted from the precipitated product, and
the crystals were washed with cold acetonitrile
and finally with ether, yielding 5.6 g pure
tetraphenylarsonium tellurocyanate. Removal
of the mother liquor from the product by
filtration was found to cause severe decomposi-
tion, as the crystals, when wet by acetonitrile,
were rapidly attacked by moisture.

The volume of the mother liquor was
reduced in vacuum to 50 ml, and an additional
amount of 4.5 g pure tetraphenylarsonium
tellurocyanate thereby precipitated, making
the total yield 10 g, or 66 9, based on consumed
tellurium. By addition of diethyl ether to the
mother liquor, unreacted tetraphenylarsonium
cyanide and the rest of the tellurocyanate
could be precipitated.

In a similar experiment, but where the
reaction mixture was evaporated to dryness
after completed reaction and the product
recrystallized from acetone after filtration,
the yield of pure tetraphenylarsonium telluro-
cyanate, from 7.95 g tetraphenylarsonium
cyanide and excess tellurium, was 6.5 g, or
53 %. (Found: C 56.62; H 3.98; N 2.57. Calec.
for C,H,AsNTe: C 55.92; H 3.75; N 2.61.).

Tetramethylammonium  tellurocyanate. To
tetramethylammonium cyanide in 250 ml
acetonitrile, made in situ from 26.4 g tetra-
methylammonium chloride and 31.0 g potas-
sium cyanide,® and filtered, was added 12.76 g
tellurium powder, and the mixture was stirred
for 3 h at room temperature. Traces of un-
reacted reactants were filtered off, and the
solvent was removed in vacuum, yielding
21.6 g raw product, 95 9% based on added
tellurium, of rather high purity. Pure samples
could be obtained in more than 50 9, yield
through one crystallization from acetone.
(Found: C 26.43; H 5.45; N 11.32: Cale. for
CH,;N,Te: C 26.33; H 5.30; N 12.29.).
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Severa,l methods have been employed
for the quantitative determination of
homovanillic acid (HVA, 3-methoxy-4-
hydroxyphenylacetic acid) in biological
material such as brain tissue, cerebrospinal
fluid and urine. The final assay procedures
for this important metabolite ofP dopamine
include, e.g., gas-liquid chromatography,
pectrophotometry and spectrofluorimetry,
fter suitable chemical rearrangement of
the HVA.

A spectrofluorimetric method commonly
used 1s that of Andén et al.,! which with
minor modifications has been adopted
by other workers.?~* The method involves
oxidation of the sample, using potassium
ferricyanide in ammonia. This results in
the formation of a highly fluorescent
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dimerization product of HVA, the structure
of which has been established.® Some
other compounds closely related to HVA
also give a similar blue fluorescence upon
oxidation with potassium ferricyanide.®

All methods require preliminary extrac-
tion and purification steps in order to
remove interfering substances and con-
centrate the small amounts of HVA
present in biological material. Various
solvent extraction techniques are com-
monly used prior to the spectrofluorimetric
assay."»®* Frequent internal standardiza-
tion is necessary due to somewhat fluctuat-
ing recoveries throughout the extraction
procedure.

Column chromatographic anion ex-
change procedures have also been em-
ployed for the purification of HVA.**
Thus, Juorio et al.® employed a column
of Dowex 1x 2 (4x 26 mm, acetate form)
for the sorption of HVA from a brain
tissue extract. Elution was performed with
about 5 ml of 0.1 N HCI, followed by
fluorimetric determination. However, in
our experience, larger volumes (10— 15 ml)
were necessary for the complete elution,
thus interfering with the concentration
of the HVA to a small sample. Possibly,
non-ionic interaction forces between the
aromatic resin matrix and the HVA might
interfere with the elution step. The inten-
sity of the fluorescence was moreover
depressed by the presence of even small
amounts of HCI in the final sample, and
the linearity of the fluorescence seemed
to be somewhat impaired. In other
methods for urinary assay of HVA ¢
the substance was eluted from a Dowex
1 x 4 column (chloride form), using a large
volume (22 ml) of 1.5 N sodium chloride.
This eluate had then to be subjected to
further solvent extraction steps prior to
fluorimetric assay.

In the course of a study to separate
various phenolic acids we observed that
HVA, previously adsorbed to a column
of Dowex 1x 4 (chloride form), could be
eluted completely in a small volume of
HCI containing various organic solvents.
Of several organic solvents tested, in-
cluding methanol, ethanol, propanol, ethyl-
ene glycol, methyl and ethyl cellosolve,
none was significantly more effective than
ethanol. The elution pattern of HVA using
0.05 N ethanolic (60 9% v/v) HCl com-
pared to that using 0.05 N aqueous HCI
18 shown in Fig. 1.

Roughly, a fourfold decrease in the elution
volume was noted in favour of the mixed
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Fig. 1. Elution pattern of 10 ug HVA. Resin
bed: Dowex 1Xx4 (chloride form, 200--400
mesh) 4x 50 mm. Flow rate: 0.6 ml/min.
Eluent: (a) 0.05 N ethanolic (50 % v/v) HCl;
(b) 0.05 N aqueous HCIl. Each fraction contains
1 ml. The fluorescence is given in arbitrary
fluorescence units, after oxidation of each
fraction and against an appropriate
standard of the same solute composition.

golvent. Moreover, the absolute fluores-
cence intensity obtained after oxidation
of HVA in various mixed solvents was
increased in proportion to the decreased
polarity of the solvent, without a corre-
sponding increase in the blank fluores-
cence. Thus, the fluorescence of HVA was
almost doubled when the oxidation was
performed in the above-mentioned HCI-
ethanol (60 %) mixture compared to the
corresponding aqueous solution, in agree-
ment with other reports.* A corresponding
increase in fluorescense could also be
noted when the ethanol was added after
the termination of the reaction.

In this communication some further de-
tails will be given of the assay procecure
for HVA, as applied to brain tissue.

Columns (4 x 50 mm) of the anion exchange
resin Dowex 1x4 (chloride form, 200—400
mesh) are prepared immediately before use.
The columns are pretreated with 20 ml of
0.05 N ethanolic (50 %) HCl in order to remove
interfering fluorescent material, and then
rinsed with water to neutrality.

The brain tissue (generally 0.5 to 1 g) is
homogenized in 10 ml of 0.4 N ice-cold per-
chloric acid. After centrifugation and filtra-
tion, the clear supernatant fluid is neutralized
to pH 6.5 with 5 N potassium hydroxide added
drop-wise. The slightly soluble potassium
perchlorate is spun down at 0°C. The
neutralized extract is allowed to pass through
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the pretreated Dowex column, at & rate of 0.6
ml/min, followed by 10 ml of water. Elution
is then performed with 0.06 N ethanolic
(60 %) HCIL. The first ml is discarded, and the
following 5 ml are collected.

The eluate is assayed for HVA essentially
according to the oxidation procedure de-
scribed earlier.’»® To 1 ml of the eluate is
added 1 ml 5§ N ammonia and 0.05 ml 0.75 9%
zine sulfate (ZnSO,-7H;0). To this mixture
is further added 0.2 ml of 0.02 9, potassium
ferricyanide, and the oxidation is terminated
after 4 min with 0.2 ml 0.5 9, cysteine hydro-
chloride. An internal standard is prepared by
adding a known amount (0.5 to 2 ug) of
authentic HVA to another sample, and the
fluorescence developed is compared to that
of an external standard, and a reagent blank,
with the same solute composition. An un-
oxidized tissue blank is also included, prepared
by neutralizing the oxidant with the cysteine
before the eluate sample is added. The fluores-
cence developed is read in an Aminco-Bowman
spectrophotofluorimeter, with the activating
and fluorescence wave-lengths set at 310 and
425 nm, respectively (uncorrected instrumental
values).

The internal standard is usually in a very
good agreement (95 to 105 %) with the
external standard, making further correc-
tions unnecessary. The addition of zinc ions
to the reaction mixture seems to improve the
recovery somewhat. The reason for this is not
clear; possibly the zinc ions form complexes
with catechol compounds present in tissue,
which would otherwise interfere with the
oxidation. If the tissue proteins are precipitated
with zine hydroxide instead of perchloric acid,
the present method, slightly modified, gives
good recoveries of HVA without addition of
further zinc ions.”

In an earlier communication ® we reported
on the column chromatographic separation
and assay of urinary HVA, using a mixture
of 0.3 N acetic acid and ethanol (60:40 v/v)
for elution. This modification of the eluent
was necessary to prevent the elution of inter-
fering substances in the urine.

The use of mixed organic solvents in anion
exchange chromatography has been reported
earlier, e.g. for the separation of certain
organic acids and phenols »!° (for review, see
e.g. Samuelson 1!). In a few papers the success-
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ful separation -of biogenic amines and their
basic metabolites from strong cation exchange
resins have been reported, using various
mixtures of organic solvents and mineral acids
for elution.!?:2® QGenerally, however, these
mixed solvents seem to have attracted only
a limited interest in microanalytical work on
biological material.

The present study, as well as further work
in progress, suggest a wider application of
mixed organic solvents to the differential
anion exchange separation and assay of acid
compounds of biological interest.
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