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tion became prominent. There was no effect on the initial
flash-height peak when CoA was added initially; the total
light emitted, however, was greater in the presence of
CoA. AIrTH et al.? suggested the following explanation
for this effect: CoA removes the inhibitory effect of oxy-
luciferin by reacting with it and forming the compound
oxyluciferyl-CoA. This compound reacts with cysteine,
as could be shown, and forms oxyluciferyl-cysteine. There
was, however, no stimulation of the light emission by
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likely. There was no indication that autoxidation is the
process responsible for this effect. No autoxidation could
be observed during the time the measurements were
made4,

Zusammenfassung. Cysteinlosung (Cystein-HCl geldst
in 0,1 M Phosphatpuffer) von verschiedenen Konzentra-
tionen (0-4,65M) wurde zu Luziferinlosung (gereinigtes
kristallines Luziferin geldst in Methanol, 0,1 mg/ml) oder
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this secondary addition of cysteine to the reaction mix-
ture. Moreover, no cysteine derivative of oxyluciferin
could be formed in the absence of CoA, indicating that
cysteine alone has no stimulatory effect.

Quite different from this are the results obtained in the
Cypridina luciferase-luciferin system. Not only does the
addition of cysteine alone increase the total light emitted
but, also, it increases the initial flash-height peak. This
stimulated light emission is directly proportional to the
cysteine concentration. This indicates the possibility that
cysteine is capable of reacting directly with the oxy-
luciferin compound or with any other inhibitor —whatever
it is—of the Cypridina system. The increase in the initial
flash-height peak indicates either a release of luciferase
from small amounts of impurities still present in the
enzyme solution or some kind of energy transfer. This
latter reaction, the electron transition, seems more than

Methyl 11-Methoxy-18-0x0-3-epialloyohimban-
16c-carboxylate, a New Keto Ester Derived from
Reserpine

Recent reports on the chemistry of methyl neoreserpate
{V}1prompt us to describe some experiences with prepara-
tion of this compound. Our investigations lend additional
experimental support for the mechanism proposed for
formation of V from reserpine {I)'». Extended reaction
times (refluxing for 64 h with sodium methoxide) in the
methanolysis of reserpine to methyl reserpate (II) re-
sulted in the formation of the more stable methyl neo-
reserpate (V)1a, We have found that an additional product
is formed when the reaction is carried out in a glass-lined
bomb at 100° for 6 h. Although a small amount of methyl
neoreserpate was recovered from accumulated mother
liquors by alumina chromatography, the major product,
formulated as methyl 11l-methoxy-18-oxo-3-epialloyo-

zu praktisch reiner, gepufferter Luziferaselosung (0,1
mg/ml) zugegeben. Mit zunchmenden Cystein-Konzen-
trationen ergibt sich eine Zunahme in der Hohe der
Reaktionskurve.
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himban-16«-carboxylate (IV), appeared to be a keto
ester from its infrared spectrum (v;l:}‘ol 1730 and 1700

cm-t), This colorless crystalline substance, m.p. 114.5-
117.5°, [a]#+69° (¢, 0.49 in pyridine) (Found: C, 67.0;
H, 7.08; N, 7.45; (O)CH,, 7.78; H,0, 4.90. Cp,H,N,0, -
3/4H,0 requires C, 66.7; H, 6.99; N, 7.07; 2(O)CH,, 7.58;
H,O, 3.41), gave a bright yellow crystalline 2, 4-dinitro-
phenylhydrazone, m.p. 194-204°, yNulel 1732 cm-,

Ag‘}a{’él 360 mp2 The loss of methoxyl suggested by the
3

1 (a) W.E.RoseN and J. M, O’CoNNOR, J. org. Chem. 26, 3051 (1961),
- (b) W. E. RoseN and H, SueErPARD, J. Amer. chem. Soc, 83, 4240
{1961). — (c) W. E. Rosex and J. N. SHooLERY, J. Amer. chem.
Soe. 83, 4816 {1961),

# For visible spectra of other saturated ketone dinitrophenylhydra-
zones see C. DjEraAsst and E. Ryax, J. Amer. chem. Soc. 71, 1000
(1949). — J. P. Puiruies, J. org. Chem. 27, 1443 (1962).
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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).

N

NN
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NH,

HOOC - CH,S

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.
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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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