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analysis  was conf i rmed  by  the  p ro ton  magne t i c  resonance  
spec t rum 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 ro ton  m agne 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 
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ford (Conn.), for this measurement. 
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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). 
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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). 
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vaccinia  virus mul t ip l ica t ion  by  CACP is approx ima te ly  10~ 
the same as t h a t  of 6-azauracil  r iboside ~. T h a t  ra t io  for -z 
benzimidazole,  the  referent ia l  compound  is 3, under  the  ~ 75 
same condit ions.  

CACP, when tes ted  by  the  p laque  method ,  did not  o< 5~ 
inh ib i t  t h e  mul t ip l ica t ion  of Newcas t le  disease virus  "% 
{NDV) and Wes t e rn  equine  encephalomyel i t i s  virus  ~ 25 
(WEE) .  

Fig. ~. I n h i b i t o r y  effect of ~2-carboxymethyhnercapto-4-amino-5- 
(p-chlorphenyl) -pyr imidine .  Monolayer  of chick embryo  cells was in- 
fected wi th  1000 p laque- forming  uni ts  of vacc in ia  virus.  After solid- 
i fying of the agar  overlay,  a glass cy l inder  was moun ted  in the gel. 
0.05 m l  of solut ion 10 mg CACP/ml  was p ipe t t ed  into the cyl inder .  

5 days  af ter  infection. Dish of t0  cm dimneter .  
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Fig, 3. Relat ionship l)etwcen the concent ra t ion  of CACP and  the 
d(,~r(,e of inhibi t ion of vaecinia  virus  mul t ip l ica t ion  and the ex ten t  of 
macroscopic damage  to chor ioal lantoic  mcmbrane,~. • = yield of 
virlls; j ~ macroscopic dallla~e. The crossc~ × and + refer to t i le 

75% virus inh ib i to ry  and  "2 + toxic  concent ra t ion  re ' ;pectively.  

Zusammen/assung. M i t d e r  Methode der H e m m u n g  der  
Plaquebi ldung bei gleichzeit iger Diffusion der  an t iv i ra len  
Stoffe durch den Agar wurde eine holm Se lek t iv i tg t  des 
2-Carboxymethylmereapto - 4 - amino-5(p-ctdorphcnyl)-pyri-  
midins fiir die H e m m u n g  des Vaecinevirus  festgestell t ,  l)as 
Verh~iltnis der  toxischen und der v i ru shemmenden  Kon-  
zentrat ionen wurde in den Membranku l tu ren  - -15  ge- 
flmden. 1)ie Substanz war  gegen andere  Viren (NI)V, 
W E E )  unwirksam. 
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Act iva t ion  of A m i n o  A c i d s  
in the  Liver  in e C l  4 I n t o x i c a t i o n  

Recen t  findings on the  f a t t y  l iver  induced in rats  by a 
wide va r i e ty  of toxic  substances  show ear ly  damage  in 
the  ex t r ami tochondr i a l  f ract ions of the  cellX-S. 

"With respect  to CC14 poisoning, an hypothes is  has been 
formula ted  regarding an inhibi t ion  of the  hepat ic  tri-  
glycer ide-secret ing mechan i sm • p robab ly  re la ted to an 
inhibi t ion of l ipoprote in  format ion.  In  this connection,  
a d iminished incorpora t ion  of amino acids into the l iver 
and p lasma p ro te insS :  as well  as into the  plasma lipo- 
proteins s has been reported.  

The  present  work  concerns a demons t rab le  inhibi t ion 
of the  first s tep of the  prote in  synthesis,  t ha t  is the 
amino acid ac t iva t ion ,  which occurs dur ing the early 
stages of CC14 intoxicat ion.  

The  assay was per formed  wi th  the  me thod  of the  
amino-acy l  h y d r o x a m a t e  fo rmat ion  by using the  p H  5 
enzyme ob ta ined  f rom l iver  according to HOAGLAND et  
al. ~. Resul t s  of our  exper iments  are shown in the Table.  

The  results  presented  in this communica t ion  suggest 
t ha t  the  deficiency in the  amino acid ac t iva t ion  m a y  

account  for the impa i rment  of the prote in  and l ipoprote in  
synthesis, as well as for the  d rama t i c  morphologica l  
changes, which are known to occur in the  l iver  af ter  CCI, 
administrat ion.  I t  is qui te  likely t h a t  such a deficiency 
may  be set in the pathological  sequence leading to e i ther  
necrosis or  steatosis, the la t te r  being also re la ted to t i le 
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