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analysis was confirmed by the proton magnetic resonance
spectrum?® which showed only two methoxyl peaks (sharp)
(z values 6.18 and 6.20, respectively), each of intensity
equivalent to 3 protons. A consideration of the mechan-
ism proposed for the formation of methyl neoreserpate
(V)1® provides a ready explanation for the production of
both 1V and V. Intermediate «, f~unsaturated y-hydroxy
ester 11l arises by a flip in conformation and reverse
Michael-type elimination of methanol. Re-addition of
methanol leads to V, while isomerization of the double
bond followed by ketonization? leads to the 18-oxo
derivative IV. The configuration at C-3 has remained £,
as would be expected since 3-epialloyohimbanes are stable
to base at this center?, but is now axial. Confirming this,
the infrared spectrum shows two distinct bands, at 2790
and 2850 cm™%, characteristic for #rans-quinolizidines$;
the proton magnetic resonance spectrum? reveals no
aliphatic peaks downfield from the two methoxyl peaks?;
acid equilibration studies produce no new isomer?®; and
the substance readily forms a A%-derivative (4,,,, 376 my)
upon controlled oxidation with mercuric acetate®. The
16-methoxycarbonyl function is assigned the thermo-
dynamically more stable equatorial conformation because
of the equilibrating conditions under which 1V is formed.

(TR=-H) L

Inhibition of Vaccinia Virus Multiplication by
2-Carboxymethylmercapto-4-amino-5-(p-chlor-
phenyl)-pyrimidine

A series of 5-arylpyrimidines were tested for their inhi-
bitory activity for virus multiplication. Marked selective
inhibition of vaccinia virus multiplication was found in
the case of 2-carboxymethylmercapto-4-amino-5-{p-chlor-
phenyl-}pyrimidine {(CACP) (Figure 1). A wide inhibitory
zone of vaccinia virus plaque formation with a narrow
zone of toxicity was produced by CACP in tissue culture
(Figure 2).
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Fig. 1, 2-carboxymethylmercapto-4-amino-5-{p-chlorphenyl)-pyrim-
idine (CACP).
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All of these considerations are consonant with structure
IV and lend additional experimental support for the
mechanism proposed for the formation of methyl #neo-
reserpate from reserpine. Details of these and other
experiments will be published clsewhere.

Zusammenfassung. 11-Methoxy-18-oxo0-3-epialloyohim-
ban-16«-carbonsdueremethylester (IV) wurde nach Meth-
anolyse des Reserpins isoliert. Wir nehmen an, dass der
o, f-ungesittigte p-Oxycarbonsidureester III die gemein-
same Zwischenstufe bei der Bildung von IV und Methyl-
Neoreserpat darstellt.

L. A. MitscHER, ]J. K Paut, and L. GoLpmaN

Organic Chemical Reseavch Section, Ledevle Laboratovies,
Amevican Cyanamid Company, Peavl River (New York,
U.S. 4., December 10, 1962.
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A more detailed evaluation of the inhibitory effect of
CACP was carried out, using the membrane culture meth-
od which was described by TamMmm!-3 and partially modi-
fied by ust The dependence of the inhibitory and toxic
effects of CACP on its concentration in membrane cultures
is shown in Figure 3. 759, virus inhibitory concentration,
lowering vaccinia virus multiplication to 259, of the con-
trol, is 0.02 mg CACP/ml. The toxic concentration, which
causes damage to the chorioallantoic membranes of a 2+
degree (according to Tamm?), is 0.3 mg CACP/ml.

The ratio of both values {i.e. toxic and virus inhibitory
concentrations) is 15. Thus the selectivity of inhibition of

1 [, Tamy, K. Forkers, and I, L. HorsraLL Jr., J. exp. Med. 98,
299 (1953).

2 I, Tamm, J. Bact. 72, 42 (1956).

3 I. Tamwm and J. R. Overmax, Virclogy 3, 185 (1957).

B. Rapa and D. Buairovid, Acta Virol, 5, 308 {1961).
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vaccinia virus multiplication by CACP is approximately
the same as that of 6-azauracil ribosides. That ratio for
benzimidazole, the referential compound is 3, under the
same conditions.

CACP, when tested by the plaque method, did not
inhibit the multiplication of Newcastle disease virus
{(NDV) and Western equine encephalomyelitis virus
(WEE).

Fig. 2. Inhibitory effect of 2-carboxymethylmercapto-4-amino-5-

(p-chlorphenyl)-pyrimidine. Monolayer of chick embryo cells was in-

fected with 1000 plaque-forming units of vaccinia virus. After solid-

ifying of the agar overlay, a glass cylinder was mounted in the gel.

0.05 ml of solution 10 mg CACP/m! was pipetted into the cylinder.
5 days after infection. Dish of 10 cm diameter.

Activation of Amino Acids
in the Liver in CCl, Intoxication

Recent findings on the fatty liver induced in rats by a
wide variety of toxic substances show early damage in
the extramitochondrial fractions of the cell?-5.

With respect to CCl, poisoning, an hypothesis has been
formulated regarding an inhibition of the hepatic tri-
glyceride-secreting mechanism® probably related to an
inhibition of lipoprotein formation. In this connection,
a diminished incorporation of amino acids into the liver
and plasma proteins57? as well as into the plasma lipo-
proteins® has been reported.

The present work concerns a demonstrable inhibition
of the first step of the protein synthesis, that is the
amino acid activation, which occurs during the early
stages of CCl, intoxication.

The assay was performed with the method of the
amino-acyl hydroxamate formation by using the pH 5
enzyme obtained from liver according to HoaGgrLann ct
al.?. Results of our experiments are shown in the Table.

The results presented in this communication suggest
that the deficiency in the amino acid activation may
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Fig. 3. Relationship between the concentration of CACI> and the
degree of inhibition of vaccinia virus multiplication and the extent of
macroscopic damage to chorioallantoic membranes. « = yicld of
virus; ] s macroseopic damage. The crosses x and + refer to the
759%, virus inhibitory and 2+ toxic concentration respectively.

Zusammenfassung. Mit der Methode der Hemmung der
Plaquebildung bei gleichzeitiger Diffusion der antiviralen
Stoffe durch den Agar wurde cine hohe Selektivitdt des
2-Carboxymethylmercapto-4-amino-5(p-chlorphenyl)-pyri-
midins fiir die Hemmung des Vaccinevirus festgestellt. Das
Verhéltnis der toxischen und der virushemmenden Kon-
zentrationen wurde in den Membrankulturen =15 ge-
funden. Die Substanz war gegen andere Viren {(NDV,
WEE) unwirksam.
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account for the impairment of the protein and lipoprotein
synthesis, as well as for the dramatic morphological
changes, which are known to occur in the liver after CCl,
administration. It is quite likely that such a deficiency
may be set in the pathological sequence leading to either
necrosis or steatosis, the latter being also related to the
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