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In the Kober reaction carried out by the procedure of BrRownN? as modified by BauLp?,
using the latter’s ‘‘oestriol reagent’’, 2-methoxyoestrone gave an immediate orange-pink colour
in the first stage of the reaction which changed to red after 20 min heating. In the second stage
of the reaction the colour changed to a purple-pink, which showed a rather fiat absorption
maximum between 545 and 550 mu (cf. oestriol and oestrone, max. at 512.5 my).

Good separation of 2-methoxyoestrone from oestrone was achieved by chromatography on
a Celite column using the solvent system 709, (v/v) methanol in water/309%, (v/v) benzene in
n-hexane.

The starting material for the isolation was ketonic-phenolic material from 700 1 of enzymically
hydrolysed late pregnancy urine prepared as described by MARRIAN ef al.®. The fraction of this
containing oestrone and less ‘‘polar”’ ketonic phenols had been previously separated on a Celite
column in the system 70 9%, (v/v) methanol in water/20 9, (v/v) n-hexane in benzene. This fraction
was chromatographed on Celite using the system 70 9%, (v/v) methanol in water/309% (v/v) benzene
in n-hexane. Those portions of the eluate which gave a Kober reaction suggestive of the presence
of 2-methoxyoestrone were combined and yielded 94 mg of a brown oil. On leaching this with
a small volume of acetone at —20° about 10 mg of a white crystalline substance was obtained.
This gave a negative Kober reaction and was not further investigated. The material soluble in
cold acetone was chromatographed on Al,O, (acid washed; activated by heating at 140°) using
benzene-hexane, benzene and acetone-benzene for elution. The fractions richest in the 2-methoxy-
oestrone-like Kober chromogen were combined and recrystallized twice from methanol at —20°,
when 2.1 mg of a white crystalline product, m.p. 183-184° (uncorr.), was obtained. A further
2.1 mg of material, m.p. 182-183°, was obtained from the mother liquors. The infrared spectrum
on a sample of the product was kindly determined by Dr. T. F. GALLAGHER who reported that
it was “identical in all respects with that of 2-methoxyoestrone’.

The authors are grateful to the Medical Research Council for a grant from which the expenses
of this work were defrayed.
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Studies of hemins a, and a,*

Several studies'~11 have shown that it is possible to cleave the hemin from cytochrome ¢ compo-
nents of muscle and extract it into organic solvents. There was, however, no complete agreement on
the properties of the compounds isolated. NEGELEIN? indicated that the cryptohemin he had
isolated, the reduced pyridine hemochromogen of which had absorption bands at 582 and 533 my,
was an artifact derived from protohemin. In a reinvestigation and extension of these studies,
RocHE AND BENEVENT® concluded that a pigment with absorption maxima in the same positions as
those of NEGELEIN’s cryptohemin, is the compound first extracted from heart muscle, and further
that this comnpound can give rise during isolation to a hemin with a single absorption band in the
visible region at 587 mu.

Recent work?® 10, 11 has positively identified a hemin with absorption peaks at 430 and 587 mu
as a porphyrin compound which could be derived from cytochromes a and a3. LEMBERG and co-
workers!?: 13, 14 also investigated the cryptohemin and concluded that is was not derived from
protohemin, but, because of the low concentration in which it was found, decided that it was not
the prosthetic group of either cytochrome a or a;. MORRISON AND STOTZ!? Were able to isolate two
hemins from a purified cyotchrome a and ag preparation. These hemins were labeled a, and a,. In
our earlier reports it was indicated that the spectra of these two compounds were similar. In the
present study, with the aid of a new paper chromatographic method?®, it became evident that there
was cross-contamination of the two components on the column. The new technique permitted us to
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pilot the column procedure, and by rechromatography ultimately to obtain the pure individual
components. Thus it has become possible to demonstrate distinct differences in their spectral
properties.

The hemins were extracted from heart muscle as described by CoNNELLY, MORRISON AND
Stotz!é, and were purified by the column chromatographic procedurel®. Spectra of oxidized and
reduced pyridine hemochromogens were obtained with a Beckman DU spectrophotometer em-
ploying a solvent which consisted of 1 ml pyridine and 2 ml o.05 N NaOH. The hemins were
converted to the porphyrins by a modification of the procedure of MORELL AND STEWART!". To
1 umole hemin dissolved in 10 ml glacial acetic acid, 0.3 ml iron reagent was added under CO,
or N,. The solution was allowed to stand for 5 to 10 min, poured into an equal volume of ether,
and then layered over the same volume of saturated sodium acetate. The iron reagent was made
up of 3.0 g FeSO,-7H,0 dissolved in 15 ml 0.23 N HCL

Fig. 1 shows the spectra of the oxidized and reduced pyridine hemochromogens of hemins
a, and a,. The reduced hemin a; has an absorption peak at 582 mu, while @, has a maximum
absorption at 587 mu. The difference between the
two hemins is not as great in the Soret region, only
2 my separating their maxima at 432 and 430 myu.
It may be noted that the spectrum of hemin a, has
a small f-peak at 533 mu, which is missing in the
hemin a, spectrum. Table I shows a comparison of
the spectra of hemins a; and a, and the porphyrins
derived from these hemins, with the data that
LEMBERG and his group have reported 2. 13, The

similarities are apparent.
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Recently, LUNDEGARDH!8 observed that on treatment of a heart muscle oxidase preparation
with pyridine and alkali there occurs a peak at 583—584 mu with a low extinction, and this peak
shifts with time to 586-588 myu with an increase in the extinction. Earlier, MORRISON AND StoTZ?
studied the rate of release of the hemin from a purified cytochrome oxidase preparation. It was
noted that the hemins were released from the proteins at two considerably different rates.
Chromatography showed that it was hemin a; which is more rapidly extracted than hemin a,.
It seems possible that hemin a, (a-peak 582 my) is the most rapidly extracted by the procedure
employed by LUNDEGARDH as well, and that later release of hemin a, (a-peak 587 myu) might cause
the shift in the spectrum toward the higher wave length.

The data in Table I indicate that hemin a, is closely related in its spectral properties to the
cryptohemin a of LEMBERGI®. Although LEMBERG has considered his cryptohemin a to be an arti-
fact from the preparative procedure, it is interesting to note that other investigators have reported
the presence of a f-band in hemin a preparations similar in position to that occurring in hemin
a,% 20, LEMBERG 2! accounts for the presence of the f-bands on the basis of solvents employed for
the spectral work. We have not been able to observe the presence of these bands in purified hemin
ay preparations, but consider that this band is an indication of the presence of hemin q,.

TABLE I
COMPARISON OF SPECTRAL PROPERTIES OF HEMIN @ TYPE COMPOUNDS

Pyridine hemochromogen

Compound Pyridine hmochrmgen o f::‘ime Poril/z;win

Hemin a, 582 535 562 532 638, 583, 558, 513, 418
Hemin g, 587 — 575 530 646, 583, 558, 516, 412
Cryptohemin a* 582 533 562 533 642, 584, 559, 513, 421
Hemin &** 587 — 570 533 647, 583, 558, 517, 412

* LEMBERG AND FaLK!2,
** LEMBERG!.
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From the data presented here, and our earlier report!® which gave no evidence of intercon-
version of the two hemins a, we are not inclined to discard LEMBERG’s cryptohemin @, which appears
to be identical with our hemin @, as artifact.
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Preliminary Notes

Latent ribonuclease activity in a ribonucleoprotein

In an account of an electrophoretic investigation of a ribonucleoprotein preparation obtained
from Escherichia coli it was reported that exposure of the nucleoprotein to high concentrations
of urea effected a separation of protein and ribonucleic acid (RNA), presumably by the rupture
of hydrogen bonds between the two moieties'. The present communication contains a description
of a second event which takes place in the same system, namely, the degradation of the RNA.
This degradation appears to be the result of an enzymic process initiated by the action of urea.

It was initially observed that treatment of the nucleoprotein with 4 M or 7-8 M urea caused
the appearance of two electrophoretically distinct ultraviolet-absorbing components, one migrating
with the velocity of free RNA, and the other more slowly!. The slow component showed a mobility
in starch, at pH 8.4, similar to that of a mixture of ribonucleotides. Eluted from the starch block,
it was found to contain organically bound phosphorus. It may be noted that polymerized nucleic
acid has previously been shown to have a higher electrophoretic mobility than nucleotides at
pH 8.64.

\’Vghen the duration of the urea treatment was held to a minimum (30 min before the start
of electrophoresis, in these experiments), the slow component comprised only a small part of
the ultraviolet-absorbing material. With the passage of time, however, the slow component in-
creased in quantity, while the fast component diminished and eventually disappeared, indicating
a progressive degradation of RNA to smaller fragments.

‘The degradation was then investigated by following the appearance of acid-soluble ultra-
violet-absorbing material at 0~3°. In the absence of urea, nucleoprotein solutions were stable
in the cold for at least one week, and precipitation by o.1t M HCIO, was complete (98-99%) -
The addition of urea initiated a release of acid-soluble material which continued until all of the
RNA was degraded.



