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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. AmTH et al. 3 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 st imulation of the light emission by 

likely. There was no indication tha t  autoxidat ion is the 
process responsible for this effect. No autoxidat ion could 
be observed during the t ime the measurements were 
madeq  

Zusammen/assung. Cysteinl6sung (Cystein-HC1 gel6st 
in 0,1M Phosphatpuffer) von versehiedenen Konzentra-  
tionen (0-4,65M) wurde zu Luziferinl6sung (gereinigtes 
kristallines Luziferin gel6st in Methanol, 0,1 mg/ml) oder 
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Fig. 2. Influence of cysteine concen- 
tration on the Cypridina Iuciferase- 
luciferin system. 25 ), of cysteine were 
added to the same quantity of luci- 
ferase in either 25 ~. (solid line) or 
10 ml (dotted line) of solution. 

this secondary addition of cysteine to the reaction mix- 
ture. Moreover, no cysteine derivat ive of oxyluciferin 
could be formed in the absence of CoA, indicating tha t  
cysteine alone has no s t imulatory 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 
st imulated light emission is directly proportional to the 
cysteine concentration. This indicates the possibility tha t  
cysteine is capable of reacting directly with the oxy- 
luciferin compound or with any other inhibi tor - -whatever  
it i s - -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 

zu praktisch reiner, gepufferter Luziferasel6sung (0,1 
mg/ml) zugegeben. Mit zunehmenden Cystein-Konzen- 
trationen ergibt sich eine Zunahme in der H6he der 
Reaktionskurve. 
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M e t h y l  11- M e t h o x y -  1 8 - o x o -  3 - e p i a l l o y o h i m b a n -  

1 6 a - c a r b o x y l a t e ,  a N e w  K e t o  E s t e r  D e r i v e d  f r o m  

R e s e r p i n e  

Recent  reports on the chemistry of methyl  neoreserpate 
(V) 1 prompt  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) 1~. Extended  reaction 
times (refluxing for 64 h with sodium methoxide) in the 
methanolysis of reserpine to methyl  reserpate (II) re- 
suited in the formation of the more stable methyl neo- 
reserpate (V) la. We have found tha t  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  ll-methoxy-18-oxo-3-epialloyo- 

himban-16~-carboxylate (IV), appeared to be a keto 
ester from its infrared spectrum (V~uajX l 1730 and 1700 

cm-X). This colorless crystalline substance, m,p. 114.5- 
117.5% [~]~+69 ° (c, 0.49 in pyridine) (Found: C, 67.0; 
H, 7.08; N, 7.45; (O)CH 3, 7.78; H,O, 4.90. C2zH~aN,O 4 • 
3/4H~O requires C, 66.7; H, 6.99; N, 7.07; 2(O)CHz, 7.58; 
HzO, 3.41), gave a bright yellow crystalline 2, 4-dinitro- 
phenylhydrazone, m.p. 194-204 °, r Nuj°l 1732 cm -1, 

max 
2 ~ 1 ,  360 mpt e. The loss of methoxyl suggested by the 

x (a) W. E. ROSEN and J. M. O'CONNOR, J. org. Chem. Ca, 3051 (1961). 
- (b) W. E. RosE~ and H. StIEreARD, J. Amer. chem. Soc. 83, 4240 
(1961). - (e) W. E. ROSEN and J. N. S}{OOLERY, J. Amer. chem. 
Sos. 83, 4816 (1961). 
For visible spectra of other saturated ketone dinitrophenylhydra- 
zones see C. DJERASSX and E. RYAN, J. Amer. chem. Soc. 71, i000 
(1949).- J. P. PHILLIPS, J. org. Chem. 27, 1443 (1962). 
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analysis  was conf i rmed  by  the  p ro ton  magne t i c  resonance  
s p e c t r u m  a which showed only  two m e t h o x y l  peaks  (sharp) 
(z values  6.18 and  6.20, respect ively) ,  each of i n t ens i ty  
equ iva len t  to  3 p ro tons .  A cons idera t ion  of the  mechan-  
ism proposed for t he  fo rma t ion  of m e t h y l  neoreserpate 
(V) lb p rov ides  a r e a d y  exp lana t ion  for the  p roduc t i on  of 
b o t h  IV and  V. I n t e r m e d i a t e  a, /?-unsaturated 7 - h y d r o x y  
es te r  I I I  arises by  a flip in confo rmat ion  and  reverse  
Michae l - type  e l imina t ion  of methano l .  Re -add i t i on  of 
m e t h a n o l  leads  to  V, while i somer iza t ion  of the  double  
b o n d  fol lowed by  ke ton iza t ion  4 leads to  t h e  18-oxo 
de r iva t ive  IV. The conf igura t ion  a t  C-3 has  r ema ined  /?, 
as would  be expec ted  since 3-ep ia l loyohimbanes  are s tab le  
to  base  a t  th is  cen te r  s, b u t  is now axial.  Conf i rming this ,  
t he  in f ra red  s p e c t r u m  shows t w o  d i s t inc t  bands ,  a t  2790 
a n d  2850 cm -1, charac te r i s t i c  for trans-quinolizidines6; 
t he  p r o t o n  m a g n e t i c  resonance  s p e c t r u m  a reveals  no 
a l ipha t ic  peaks  downf ie ld  f rom the  two me thoxy I  peaks  :; 
acid equi l ibra t ion  s tudies  p roduce  no new isomerS; and  
the  subs tance  readi ly  forms  a A~-derivative (;t~,~. 376 m~) 
upon  cont ro l led  ox ida t ion  wi th  mercur ic  ace ta t e  -~. The  
16 -me thoxyca rbony t  func t ion  is assigned the  the rmo-  
d y n a m i c a l l y  more  s tab le  equator ia l  con fo rma t ion  because  
of  the  equi l ib ra t ing  condi t ions  under  which  IV is formed.  
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All of these  cons idera t ions  are consonan t  w i th  s t ruc tu re  
IV  and  lend addi t iona l  expe r imen ta l  s u p p o r t  for  the  
m e c h a n i s m  proposed  for the  fo rma t ion  of m e t h y l  neo- 
reserpa te  from reserpine.  Detai ls  of these  a n d  o the r  
expe r imen t s  will be publ i shed  elsewhere.  

Zusammen/assung. 11-Methoxy-18-oxo-  3-epial loyohim- 
ban-16e-ca rbonsAueremethy les te r  (IV) wurde  n a c h M e t h -  
anolyse  des Reserp ins  isoliert.  Wir  n e h m e n  an, dass  der  
e,/?-unges'Xttigte ;~-Oxycarbons~ureester  I I I  die gemein-  
same Zwischens tufe  bei der  Bi ldung yon  IV und  Methyl-  
Neoreserpat dars te l t t .  
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s Obtained with a Varian Model V-4300 B spectrometer operated at 
56.4 mc using deuterated chloroform as soIvent and tetramethyl- 
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of the Central Research Divisim~, American Cyanamid Co., Stam- 
ford (Conn.), for this measurement. 
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7 C-3 equatorial proton signals arc observed at 5.67v in pseudo- 
yohlmbine (J. D. ALBRIGHT, L. A. MITSCHER, and L. GOnI)MAn, 
J. org, Chcm, 28, 38 (1963)) and at 5.56r in reserpine and me- 
thyl reserpate 1~ whereas C-3 axial proton signals are observed 
at higher field. 
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Inhibition of Vaccinia Virus Multiplication by 
2-Carboxymethylmercapto-4-amino-5- ( p - c h l o r -  

p h e n y l )  -pyrimidine 

A series of 5 -a ry lpyr imid iues  were  t e s t ed  for the i r  inhi-  
b i to ry  ac t iv i ty  for virus  mul t ip l ica t ion .  Marked  select ive 
inhib i t ion  of vaccinia  v i rus  mul t ip l i ca t ion  was  found  in 
t he  case of 2 -ca rboxymethy lmercap to -4 -amino-5 - (p -ch lo r -  
pheny l - )pyr imid ine  (CACP) (Figure 1). A wide inh ib i to ry  
zone of vaccinia  virus  p laque  fo rma t ion  wi th  a na r row 
zone of tox ic i ty  was p roduced  b y  CACP in t i ssue  cu l ture  
(Figure 2). 

NH~ 

Fig. I. 2-carboxymethylmercapto-4-amino-5-(p-chlorphenyl)-pyrim- 
idiile (CACP). 

A more  deta i led  eva lua t ion  of the  inh ib i to ry  effect  of 
CACP was carr ied out,  using the  m e m b r a n e  cul ture  m e t h -  
od which was  descr ibed  by  TAMM1 a and  par t i a l ly  modi-  
fied by  us 4. The dependence  of the  i nh ib i to ry  and  toxic  
effects  of CACP on its concen t r a t ion  in m e m b r a n e  cul tures  
is shown in Figure  3. 75% virus inh ib i to ry  concen t ra t ion ,  
lower ing vaccin ia  virus mul t ip l i ca t ion  to  25% of t he  con- 
trol,  is 0.02 mg  CACP/mt.  The toxic  concen t ra t ion ,  which 
causes damage  to  the  chor ioal lantoic  m e m b r a n e s  of a 2+  
degree (according to  TAMM2), is 0.3 mg  CACP/ml .  

The  ra t io  of b o t h  values  (i.e. toxic  and  virus  inh ib i to ry  
concen t ra t ions )  is 15. Thus  the  se lec t iv i ty  of inh ib i t ion  of 

1 f. TAM.',[, K. FOLKERS, aud F. L. i{ORSFALL JR., J.  exp. Med. 98, 
-2o.9 (i953). 
I, TA~,~M, .l. Bact. ";2, 4'2 I1956}. 

a I. TAMN: and J. R. OVERMAN, Virology 3, 185 (1957). 
* ]3. RAtA and D. BLAgKOV16, Acta Virol. 5, 308 (1961). 


