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that xylerythrin is also closely related to
polyporic acid (2,5-diphenyl-3,6-dihydro-
xy-1,4-benzoquinone) another fungus pig-
ment.® Its structure can, at least formally,
be constructed from one molecule of
polyporic acid and one molecule of p-
hydroxyphenylacetic acid.

Of the other pigments of the fungus, pig-
ment A has the composition C,,H,;0, with
one methoxyl group. Methylation gave a
monomethyl ether, identical with xyl-
erythrin dimethyl ether. Pigment A is
thus one of the two possible monomethyl
ethers of xylerythrin.

Pigment C has the composition C,¢H, O,
and its spectral properties suggest that it
is a hydroxy derivative of xylerythrin. Pig-
ment D has not yet been completely
characterised, but its optical properties are
similar to those of the other pigments,
suggesting a close relationship to them.

It is hoped to publish a full account of the
isolation of the pigments, the chemical reac-
tions of xylerythrin and the determination of
the complete structure of the other pigments
at a later occasion.

The author wishes to thank Dr. G. Spiteller,
the University of Vienna, for the mass spectra.
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he cyanide-nitroprusside test, or

Brand’s test,! has frequently been used
for the detection of an increased amount of
cystine in the urine. The test depends upon
the fact that cystine (CSSC) is reduced by
sodium cyanide (NaCN) to its sulphydryl
derivative, cysteine (CSH), and the latter
reacts with sodium nitroprusside (NaNP)
to give a magenta red colour in slightly
alkaline medium. In practice the procedure
has the disadvantage of involving a
poison, NaCN, and in laboratories without
adequate ventilation systems it is poten-
tially hazardous to carry out large series of
Brand’s tests, as in screening examinations
for the detection of cystinuria.?-®

In order to minimize ' the hazard,
sodium hydridoborate was tested instead
of NaCN as a reducing agent for CSSC.
Sodium hydridoborate i1s known to have a
low toxicity and its water solutions are
capable of reducing CSSC into two moles
of CSH. The reduction of CSSC by NaCN,
however, has been reported to produce
only one mole of CSH per mole of CSSC,
the other half of the CSSC molecule being
converted via a-amino-g-rhodanpropionic
acid into a cyclic compound, 2-aminothia-
zoline-4-carboxylic acid or its tautomer,
4-carboxythiazolidon-2-imide,*? which do
not take part in the colour reaction with
NaNP. It was found that the reduction of
CSSC took place rapidly when sodium
hydridoborate was used and the nitroprus-
side reaction yielded about the same colour
intensity by visual comparison, as when
NaCN was used as reducing agent. How-
ever, the colour produced when sodium
hydridoborate was used faded very quickly.
This is in agreement with the finding that
fading of the colour developed by the
nitroprusside reaction can be inhibited by
addition of cyanide.®® In order to obtain
some qualitative and quantitative data
regarding the - ninhydrin-positive com-
ponents produced during the reaction be-
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tween CSSC, NaCN and NaNP, the
following study was carried out by means
of an automatic amino acid analyzer.

Experimental. The analysis of the ninhydrin-
positive compounds was performed according
to the method described,’® by means of an
automatic amino acid analyzer.!! The results
of the chromatographic runs were evaluated
according to the height-times-width method °
and the readings were taken at 440 mu and
570 mpu wavelength. As reference solutions
0.01 M of CSH-hydrochloride and CSSC were
used. For CSH the correlation coefficient
between the area and micromoles could only be
determined indirectly since CSH in the solu-
tion applied to the column had already been
oxidised to CSSC to some extent. The test
mixtures contained 0.1 mmole of CSH and
CSSC, respectively. NaCN was added in
equimolar amounts (0.1 mmole) and NaNP
0.02 mmole in order to meet the conditions in
the Brand’s test.! The mixture was made
slightly alkaline by the addition of 0.1 ml of
concentrated ammonia and the final volume of
the test mixtures was adjusted to 10 ml with
distilled water. Aliquots of 0.5—1.0 ml were
applied to the 150 em column of the automatic
amino acid analyzer and the analyses were run
using two different 0.067 M sodium -citrate
buffers of pH 3.25 and 4.25, respectively.!!
Table 1 gives the composition of the samples
analysed through experiments Nos. 1 to 6. The
time interval from mixing the components
until an aliquot was applied on the column was
156 min. A duplicate of sample No. 6 was also
analysed after 24 h. CSSC and CSH were
obtained from Merck Co. Rahway, N.J. The
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chemicals for the automatic amino acid

- analyzer were obtained from Pierce Chemical

Co., Rockford, Ill.

As seen in Table 1 (Expt. No. 1) it is clear
that if freshly prepared solutions of commercial
CSH are used, two peaks are always obtained.
The variation of the peaks seems to indicate
that before the chromatographic separation
some oxidation of CSH to CSSC had occurred.
Experiment No. 2 was designed to show that
on the addition of NaCN to CSH no additional
peaks were formed. However, a new peak (y)
did appear, which was also present when CSSC
was treated with NaCN (Expts. Nos. 5 and 6).
This finding might be explained by partial
reoxidation of CSH into CSSC in Expt. No. 2,
and a subsequent cleavage of CSSC thus
formed into CSH and «-amino-g-rhodan-
propionic acid, which in turn cyclizes to
thiazolidon-2-imide and 2-aminothiazoline
derivatives.® This seems to be confirmed in
Expts. Nos. 5 and 6 where pure CSSC was
used and the corresponding compounds were
found at y and J peaks. No other ninhydrin-
positive peaks were found in the chromato-
grams after the 6 peak, except the ammonia
peak which appears about 24 h after the delta
peak.

It can be seen in Expt. No. 2 that total
recovery was approximately 80 9, for the
amino acids in question, the rest probably
being converted to the y peak assuming 100 %,
recovery. Quantitative evaluation of the y
peak was not possible since the correlation
coefficient for this compound could not be
accurately determined. Support for a cyclic
derivative is seen in the absorbance readings,
where the y peak gives the highest optical

Table 1. Absorbance readings of the peaks and recovery of CSH and CSSC in the samples analysed.

Absorbance readings umoles recovered
Expt. Com
No. ponents
a® B » CSH? | CSSC# % CSH CSSC
1 CSH a. — — — 26.2 5.9 - 9.4 0.26
b. — — — 22.0 | 24.9 — 7.4 1.3
2 CSH + NaCN 4+ NH, - trace | 19.2 | 19.8 | 11.8 trace 6.9 0.6
3 CSH + NaNP + NH; 7.0 15.6 | trace | 26.5 | 19.4 — 9.2 1.0
4 CSSC + NH, a. — — — — 190 - — 9.9
b. — — — — 194 — — 10.1
51 CSSC + NaCN + NH, — trace | 16.2 6.3 | 134.5 3.8 2.2 7.1
6 CSSC + NaCN + NaNP + NH,
a. after 15 min - 26.8 | 28.0 3.3 | 148.2 3.4 1.1 7.8
b. after 24 h — 25.0 8.1 2.8 | 83.1 8.5 1.0 4.4

4 Absorbance readings at 570 mu wavelength; b absorbance readings at 440 mu wavelength.
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Fig. 1. Recording of the ninhydrin-positive

peaks from different experiments. -+ Absorb-

ance at 440 myu wavelength, — absorbance at
570 mu wavelength.

absorbance reading at 440 mu wavelength,
thus indicating a colour similar to that ob-
tained between proline or hydroxyproline, and
ninhydrin. The 6 peak, on the other hand,
gives the highest optical density at 570 my,
as the amino acids usually do with ninhydrin
(Fig. 1). These findings support the view
that the & peak represents the substance
2-aminothiazoline-4-carboxylic acid and the
y peak the substance 4-carboxy-thiazolidon-
2-imide. The position of the peaks in the
chromatograms are also in agreement with
this hypothesis.

From Expt. No. 3 it is evident that the y
peek is absent when CSH is treated with
NaNP only, and a § peak appears. This peak
must be due to NaNP, as is the similar situa-
tion recorded in Expt. No. 6.

The total recovery in Expt. No. 3 was
approximately 100 9, for CSH and CSSC,
further indicating that the « and f peaks are
derived from the reagent. CSSC gives only
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one peak, as seen in Expt. No. 4. By the
addition of NaCN to CSSC the cleavage
described in the literature %7 is demonstrated
(Expts. Nos. 5 and 6) by the formation of the
y and & peaks. Since the total recovery of
CSH and CSSC was approximately 865 9,
of the original CSSC, this may be due to the
fact that when equimolar amounts of NaCN
and CSSC are mixed only 15 % of CSSC is
reduced. This is in agreement with the find-
ings of several semi-quantitative studies %13
and may be the main reason why in Brand’s
test a large excess of NaCN is required.

Although using entirely different methods
of analyses, the present results confirm in
principle the earlier findings in respect to the
components produced during the cyanide-
nitroprusside test. Due to the complexity of
the reaction, similar studies under the influence
of several other reducing agents will be neces-
sary in order to establish the superiority of
cyanide in this splitting reaction.
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