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ca. 190° (dec., softens at 78-85°). Found: C, 41.84; H,
4.62; Anal. calcd. for C,(H,,N;O;Cl: C, 42.00; H, 4.209%,.
5’-Chloro-5'-deoxy-2’, 3’-O-isopropylideneionosine was
similarly obtained in 499%, yield. The product, isolated
by extraction with chloroform and crystallization from
water, had the physical constants previously reported®.

Dinucleoside phosphates. Uridylyl-(3’-5")-adenosine (I11)
was synthesized by heating 5'-chloro-5'-deoxy-2’,3'-0-
isopropylideneadenosine (I) with 1.2 equivalents of tri-
n-butyl ammonium-3’-uridylate in dry DMF for 3 h. The
reaction product was isolated after removal of solvent
by preparative paper chromatography? Yield 459%;
REf (A), 0.34; Rf (B), 0.16. 4,,, H,O-260nm; 0.1N
HCI-260 nm; 0.1 N NaOH-262 nm.

The structure of this product was established by
identifying the products of formic acid and enzymatic
hydrolyses by paper chromatography. Formic acid hydro-
lysis gave uracil and adenine, snake venom phospho-
diesterase hydrolysis, uridine and adenosine-5’-phosphate
and pancreatic ribonuclease hydrolysis uridine-3'-phos-
phate and adenosine, thus indicating that the isolated
product was uridylyl-(3’-5")-adenosine and mnot the
expected 2’,3'-O-isopropylidene adenosine compound.
There is no obvious explanation for the loss of the iso-
propylidene group during the formation of the dinucleo-
side phosphate. The hydrogen chloride produced during
the course of the reaction may be responsible for this
deblocking but curiously the same product was obtained
even when an extra mole of tri-x-butyl amine was added
to the reaction mixture.

Besides 1II, two minor products having 1, at 262
and at 290 nm were also formed. The product with 1, .
290 nm is also formed when a DMF solution of I is
heated at 100° for 3 h but most of the chloro compound
is still present at the end of 3 h. This fact indicates that
N,, 5’-cyclization which is a facile reaction in the case
of 2',3'-O-isopropylidene-5'-O-p-toluene sulfonyl adeno-
sine” is much slower with I and hence its ability to react
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with other nucleophiles. For instance, 2, 3'-O-isopropyli-
dene adenosine is obtained when I is treated with 0.1 N
NaOH at 100° for 3 h. This difference in the behaviour
of the tosylate and the corresponding chloro compound
may be attributed to the different rates at which these
groups are displaced.

Uridylyl-(3’-5')-inosine {IV) was obtained in 309, yield
by refluxing 5'-chloro-5'-deoxy-2’, 3’-O-isopropylideneino-
sine (II) with 1.5 equiv. of uridine-3’-phosphate and 2.5
equiv. of tri-n-butyl amine in water for 12 h. The struc-
ture of the product (IV), Rf (B), 0.35; 4 ., H,0-252.5 nm;
0.1N HCI-252 nm, was established by identifying the
products of enzymatic hydrolysis as with the correspond-
ing adenosine compound. In this case too, two products
other than IV were formed, one of which was 2/, 3"-O-
isopropylideneionosine. In contrast to the reaction of I,
the reaction of II with uridine-3’-phosphate anion in
DMF resulted in a mixture of 5 products and dioxane
and ethanol proved to be poor solvents for this reaction?®.

Zusammenfassung. Uridylyl-(3’-5")-adenosin und Uri-
dylyl-(3’-5’)-ionosin wurden durch Umsetzung eines pas-
senden 5’-chloro-5’-deoxy-2’, 3’-O-isopropylidene-Nukleo-
sids mit Uridin-3’-phosphat synthetisiert.
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Chemical Constituents of the Antibiotic Fraction of Arnebia nobilis!

Ethanol extracts of the roots of Awvnebia nobilis Ra-
chinger (N.O. Boraginaceae)? showed bactericidal and
fungicidal activity when put through a wide screen of
biological tests®. The antibiotic activity was found to
be associated with the hexane soluble fraction of this
material. This fraction on silica gel chromatography
yielded 4 dark red crystalline products, provisionally
designated as A-1 (CyH,,O04)* m.p. 116-117°, A-2
(CysH,,0;) m.p. 92-94°, A-3 (C,;H,;04) m.p. 104-105°
and A-4 (C,¢H,(O;) m.p. 146°. The data leading to the
characterization of A-4 as the naphthaquinone alkanin
(I, R=H) originally isolated from Alkanna tinctoria® and
subsequently from Onosma echiodes® and Arnebia hispi-
dissima” and of A-3 and A-1 as alkannin monoacetate

(I, R=Ac) and as alkannin g, g-dimethylacrylate (I,
R=(CH,), C=CHCO) follows.
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A-4 was identified as alkannin® as it formed a tri-
acetate m.p. 132° a dibenzoate m.p. 175-178° and a
monomethyl ether m.p. 99° on treatment with methanolic
hydrochloric acid. Its mass spectrum had a M+ peak at
288 and significant peaks at m/e 270, 255, 229 and 227
assignable to the ions III, IV, V and VI respectively.
The formation of an ion such as V by the loss of HC = CH
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is a common feature of the mass spectra of quinones®.
Its formation in substantial amounts is evidence that of
the 2 tautomeric structures I and 11 of alkanninl?, the
structure I predominates. Mass fragmentation of IT should
not give the ion m/e 229 but ions with m/e 91 (VII) and
116 which are formed in less significant amounts.
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In addition to a UV-maximum at 280 nm, which is
present in the spectra of all 4 compounds isolated, A-1
has a maximum at 216.5 nm which along with the strong
bands at 1700 and 1150 cm-! in its IR-spectrum indicate
that this compound is an «, f~unsaturated ester. Its mass
spectrum has a molecular ion peak at m/e 370. This ion
readily loses 100 mass units and the subsequent abundant
fragments are the same as those observed in the mass
spectrum of alkannin except for an additional peak at
m/e 100. Hydrolysis of A-1 with N KOH in an atmosphere
of nitrogen yielded alkannin and an acid (C,HiO,;
M+, 100) m.p. 65-66°, which formed an anilide (C,;H,,;ON)
m.p. 126-127°. This acid was identified as g, f-dimethyl-
acrylic acid (MMP- and IR-, UV- and NMR-spectra).
A-1 is, therefore, alkannin f,8-dimethylacrylate (I,
R=(CH,),-C=CH - CO). This structure is in agreement with
its NMR-spectrum!!: two CH,d v 8.42 and 8.30 (J,
1.5 cps) [(CH,), C=CH-CH,—]; two CH, d 7 8.04 and 7.80
(/. 1.5cps) [(CH,), C=CH-CO-]; m (H.H,) 7 7.4; ¢ (Hy)
T4.82;m (H;) v4.20; ¢ (Hg) v 3.98; d (Hy) 7 3.06; s (HHy)
T 2.84 and 2s (H.H,) 7 —2.27 and —2.47 (disappeared
on D,O shake) and also the chemical and spectral
properties of a tetraacetate (C,gH,,0,,) m.p. 192° formed
on reductive acetylation of A-1 with zinc dust, acetic
anhydride and fused sodium acetate.

A-3 was found to have an acetyl function (IR 1740,
1250 cm-t; NMR s (3H) 7©7.85). Its mass spectrum
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showed no molecular ion peak, the molecule losing 60
mass units to give an abundant peak at m/e 270 and its
NMR-spectrum was similar to the NMR-spectrum of A-1.
On alkaline hydrolysis, A-3 yielded alkannin and acetic
acid and is, therefore, alkannin monoacetate (I, R=Ac).

A-2 (CyH,,0,) appears to be a tiglic acid ester of
dihydrohydroxyalkannin (VIII) as it yields tiglic acid
and the cyclic ether (IX) on alkaline hydrolysis. The
structure of A-2 has still to be confirmed.
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The antibiotic activity of these alkannin derivatives
has been established; A-2 would appear to be the most
potent, inhibiting the growths of Gram-positive bacteria
(Staphylococcus aureus and Bactllus subtilis) and fungi
(Candida albicans and Cryptococcus meoformans) at a
concentration 6.25 pg/mli2.

Zusammenfassung. Aus den Wurzeln von Arnebia no-
bilis wurden 4 antibiotisch wirksame Stoffe isoliert. Die
Struktur von dreien wurde aufgeklirt.
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CO-Binding Pigment (P-450) and Other Electron Transport Components in Hepatoma Bearing Rats

It has been established that liver microsomes contain

a family of hydroxylating enzymes?! which are to a greater.

or lesser degree coupled to a specific electron flow system.
A variety of compounds are metabolized by this oxidation

. route. These microsomal systems which are responsible
for oxidation of (certain) carcinogens and of other foreign
metabolites contain ‘mixed-function oxidases’ in which,
commonly, NADPH supplies the necessary reducing
equivalents. The type reaction:

AH + DH, + 0, > AOH + D + H,0

is characteristic of this category of detoxication. One
oxygen is incorporated into the carcinogen substrate
(AH), the other oxygen is reduced at the expense of a
donor (DH,; usually NADPH+* 4+ H*) to water. This
literature has been viewed by MasoN et al.?2 and by
KinG et al.® and, with respect to drug oxidation, by
GILLETTE%.

KaTo et al.® reported that the oxidation rate of drugs
by liver microsomes was significantly lower than normal
in rats bearing Walker carcinosarcoma 256, KaTo et al.$
have further noted a lower than normal activity of certain



