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Zusammenfassung. Aus Maackia amurensis Rupr. et
Maxim. var. Buwuergeri (Maxim.) C. K. Schneid wurde
ausser dem bekannten Sophorol ein Phenol C;;H,,0; iso-
liert. Auf Grund spektroskopischer Untersuchungen und
dem Vergleich mit einem synthetisch hergestellten Deri-
vat (IT1; R=CH,;) wird dem Maackiain die Struktur
(I, R=H) eines Chromanocumarans zugeschrieben.

Sauerstoff-Heteroringe®. Die Konfiguration
und Synthese des d,/I-Homopterocarpins

Homopterocarpin, cin farbloser Inhaltsstoff des roten
Sandelholzes sowie anderer Pterocarpus-Spezies?, wurde
bereits im Jahre 1874 von CazENEUVE? isoliert. Im Jahre
1940 ist die Struktur dieser Verbindung von ROBERTSON
et al.* sowie von SpATH und ScHLAGER?® im Sinne der
Formel IV aufgeklart worden.

An dieser Stelle soll tiber den Konstitutionsbeweis
dieses Naturstoffes durch die Synthese berichtet werden.
Wir synthetisierten d,/-Homopterocarpin auf dem von
uns friither ® mitgeteilten Wege.

Die Entalkylierung des 27,47, 7-Trimethoxyisoflavons
(I) Ry = Ry = Me*57 mit Aluminiumchlorid in Benzol®
unter Riickfluss ergab das entsprechende Trihydroxyiso-
flavon (I) Ry = R, = H vom Smp. 272° (Zers.) (Acetyl-
derivat Smp. 148-150°) in guter Ausbeute.

Bei der selektiven Methylierung des letzteren mit
Methyljodid in Aceton in Gegenwart von Kalinmcarbonat
bei Zimmertemperatur entstand 2’,4’-Dihydroxy-7-me-
thoxyisoflavon (I} R, = CH,;, R, = H (Smp. 207-208°) in
739%,iger Ausbeute.

Dieses partiell methylierte Isoflavon gab bei der Re-
duktion mit NaBH,%?® in Dioxan nur in schlechter Aus-
beute das Sterecisomerengemisch der entsprechenden Iso-
flavan-4-ole I1.

Das rohe Stereoisomerengemisch liess sich durch Istiin-
diges Kochen in Essigsiure leicht in ein Gemisch von
tetracyclischer Verbindung I1I und entsprechendem Iso-
flav-3-en iiberfithren. Letzteres konnten wir nur durch ein
UV-Maximum bei 327 myp charakterisieren. Die Verbindung
III wurde ohne weitere Reinigung durch Methylierung mit
Methyljodid in Aceton in 4, -Homopterocarpin (IV) tiber-
gefiibrt.

Das so erhaltene ¢, -Homopterocarpin (IV) schmolz bei
123-125°, wihrend das natiirliche, optisch aktive Homo-
pterocarpin den Schmelzpunkt §7°41° aufweist. Die syn-
thetische Verbindung ergab jedoch vollig gleiche IR-
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{Chloroform) und UV-Spektren (Amax 285 my, £; 9250)
wie der Naturstoff.

Modellbetrachtungen* zeigen, dass die frans-Verkniip-
fung der beiden Ringe B und C des Homopterocarpins
{1V}, im Gegensatz zur cis-Verkniipfung, zu einer span-
nungsreichen Struktur fithrt,

Der glatte Ringschluss der Substanz II mit Sidure
scheint cis-Verkniipfung wahrscheinlich zu machen. Im
56,4 Mhz NMR-Spektrum?!? von 1V werden die Reso-
nanzen des Protons an C,, als Dublett mit Zentrum bei
99,3 C/S und die Methoxylgruppen bei 196,0 C/S bei
hoherer Feldstérke als das Signal des Chloroforms beob-
achtet. Am Modell des Homopterocarpins (IV) mit cis-
verbundenen B-C-Ringen ergeben sich fiir die Winkel
zwischen den durch die Atome H-C,,—Cyp und C;~Cypp-H
bestimmten Ebenen Werte von ungefihr 0-10°, die nach
ConroYY J =7,7-8 C/S ergeben wiirden. Die Kupp-
lungskonstante des Protons an Cyp,, J = 5,9, weist auf cis-
Stellung ! der Ringe B-C des Homopterocarpins (IV) hin.
Alle oben erwdhnten Resultate lassen sich am besten
durch die Formel V interpretieren.
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Befriedigende analytische Resultate wurden fiir alle er-
wahnten synthetischen Verbindungen erhalten1s.

16 Wir danken den Herren Professoren T. Irig, T. Marsumoro und
T. MasaMUNE an dieser Universitit fiir ihre Ermutigung zur
Durchfihrung dieser Arbeit.
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Ein Teil der Kosten fiir diese Untersuchungen wurde durch das
Unterrichtsministerium fur wissenschaftliche Forschung gedeckt.
Fur diese Beihilfe méchten wir an dieser Stelle ebenfalls unseren
ergebensten Dank aussprechen.
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Some Physicochemical Properties of Anticatalase

Trialreported that after injection of catalase to rabbits
and consecutive test tube precipitation of the formed
anticatalase from the rabbit serum by the antigen, the
catalase could be denatured by a shift in pH, the denatured
catalase could then be centrifuged off and the purified
anticatalase would remain in the supernate. The following
study was undertaken to gain more information about the
cheniical nature of this anticatalase.

A 0.4%, lyophilized catalase {Worthington Biochemical
Corp.} solution in physiological saline is administered to
rabbits as follows: during the first week 0.5 ml each for
four days, during the second 1.0 ml, the third 1.5 ml and
the fourth 2.0 ml (also for four days). Injections after a
three day interval are given subcutaneously, all others
intravenously into the ear vein. 4-7 days after the last in-
jection the rabbits are bled from the heart under nembutal
anesthesia. 30 mg of crystalline catalase in suspension
(Sigma Chemical Co.) are added to 100 ml of antiserum
and the solution is allowed to stand at room temperature
for 6-8 h. Next, it is kept for 4-7 days at approximately
3°C. The resulting precipitate is collected by centrifugation
in the cold and stored while the supernate is treated again
as described above by addition of catalase to a final con-
centration of 0.5 mg/ml etc. The combined precipitates
are washed three times with equal volumes of cold physio-
logical saline, suspended in 1.5 ml of distilled water (if
100 ml antiserum were used) and 1.5 ml 0.1N HCI is
added. The suspension is allowed to stand 5 min in the
cold. 0.5 ml of 0.1 M phosphate buffer (pH 5.7) is added,
followed by 1.5 ml of cold 0.1 N NaOH. The precipitate
formed is removed by centrifugation and the supernate
containing the anticatalase is dialysed for 18 h against
0.1 M phosphate buffer of pH 5.7. Yield: approximately
530 mg.

For the amino endgroup analysis the fluorodinitro-
benzene method was used? 60 mg of DNP protein were
hydrolysed in a sealed tube with 10 ml of 5.7N HCI at
110°C for 16 h. The hydrolysate was extracted with ether
and passed through a silicic acid column. The fraction that
eluted with the 179, butanol-chloroform mixture was
chromatographed in toluene-chloroethanolpyridine-aque-
ous ammonia solvent followed by 1.5 phosphate buffer
{pH 6.0) in the second dimension. Agar plate precipitin
tests were performed according to the method of WiLson
and PrRINGLE®. In the experiments on amino acid com-
position 10 mg of the dried protein were hydrolysed with
2ml 5.7 N HClfor 2Zh at 110°C. The resulting hydrolysate
was evacuated to dryness in vacuo over NaOH pellets,
dissolved in sodium citrate buffer pH 2.2 and analysed in
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Summary. The racemic form of homopterocarpin {V),
a constituent of red sandal-wood, has been synthesized by
a method which has previously been proposed by the
authors. N.M. R. spectral studies in conjunction with the
examination of models have enabled the assignment of the
¢is configuration (V) to homopterocarpin.
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the Spinco Amino-Acid Analyser?. Protein concentrations
were determined spectrophotometrically after the EL%

Tem

(280 my, pH 5.7 0.1 N phosphate buffer) was found to be
15.2 when spectral absorption and Kjeldahl nitrogen data
were correlated and a nitrogen content of 16%, was as-
sumed. Sedimentation studies on the dialysed material
were performed on a Spinco Model E ultracentrifuge at an
average temperature of 25°C and a speed of 59780 rpm.
Pictures were taken at 16 min intervals. For the molecular
weight determinations the ultracentrifuge was run at
8225 rpm. The synthetic boundary cell was used for the
approach to equilibrium experiment as well as the area
measurement. Data for the meniscus only were utilized.
CHARLWOODS reported a S,yw value of 6.50 for rabbit
y-globulin (in phosphate buffer, r/2 0.2 pH 6.8). Con-
centration-dependence was small (not more than 3-49,
for a change in protein concentration of 1% w/v). Our
5.5 20 value of 6.93 for anticatalase is derived by correct-
ing S for viscosity and density of the solvent and extra-
polating to zero concentration. Using Archibald’s pro-
cedure at 8210 rpm and assuming a partial specitic volume
of 0.735, CHARLWOOD obtained a molecular weight of
187600. Anticatalase exhibits a molecnlar weight of
177600, The Figure depicts ultracentrifuge sedimentation
runs of catalase and anticatalase separately and com-
bined. The shoulder indicating an impurity on the left of
catalase peak becomes more apparent within the catalase-
anticatalase reaction. Some catalase and some anticatalase
have remained unreacted, probably becausc this anti-
catalase fraction lost activity during isolation. The question
arises as to why the catalase-anticatalase peak appears so
small although approximately 60°%, of the anticatalase
material and 60%, of the catalase has reacted. DEUTSCH
and SeaBRra® reported that the solubility of the catalase-
anticatalase complex is much lower than that for other
antigen-antibody complexes and we observed a slight
turbidity in our reaction mixture probably due to undis-
solved precipitin. In order to rule out the possibility that
the ‘unreacting anticatalase’ might represent another type
of antibody carried as an impurity in the isolation, an
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