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Isolation of 6 -hydroxymethy l -eugenin  from C h a e t o m i u m  m i n u t u m  

F r o m  cu l tu re  f i l t r a t e s  of the c h a e t o c i n - p r o d u c i n g  
fungus  Chaetomium minutum 1, we h a v e  i so la ted  a m i n o r  
me tabo l i t e ,  m.p.  199-202 ~ wh ich  ana lyses  as C12H~,O a 
(M+ = 236). On t he  basis  of chemica l  a n d  spect roscopic  
ev idence  s u m m a r i z e d  below, we propose  s t r u c t u r e  1 for 
t he  new compound .  
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(J < 0.5 Hz),  whereas  no  such effect  was  found  w i t h  t he  
m e t h y l e n e  group.  Th i s  c lear ly  ind ica tes  t h e  v iny l ic  
pos i t i on  of t he  respec t ive  p ro ton .  I r r a d i a t i o n  of t he  
m e t h o x y  g roup  and  a nuc lea r  O v e r h a u s e r  effect  7 of 
approx .  20% for t h e  p r o t o n  a t  6.55 ppm,  wh ich  is in  
g o o d  a g r e e m e n t  w i t h  t h e  a r o m a t i c  pos i t ion  as ass igned  
in 1, was  observed.  

I t  is i n t e r e s t i ng  to  no t e  t h a t  t h e  same  c h r o m o n e  
s y s t e m  is p r e sen t  in eugen in  (5) and  eugen i t in  (3), f ound  
in t he  wi ldgrowing  clove Eugenia caryophyllata 4,s, in  
l eprar ic  acid (4) a c o n s t i t u e n t  of va r ious  l ichen  species 5, a, 
a n d  in  t h e  m o u l d  m e t a b o l i t e  6 - h y d r o x y - m e t h y l - e u g e n i n  
(1). The  l a t t e r  is devo id  of a n t i m i c r o b i a l  a c t i v i t y  9. 

Zusammen/assung. 6 - H y d r o x y m e t h y l - e u g e n i n  (1) wurde  
als N e b e n p r o d u k t  yon  Chae toc in  aus  d e m  P i l z s t a m m  
Chaetomium minutum isoIiert. E u g e n i n  und  Eugen i t in ,  die 
Inha l t s s to f f e  der  Nelke Eugenia caryophyllata, Lepra r i a -  
sgure aus  ve r sch i edenen  F lech ten ,  sowie der  P i l z m e t a b o l i t  
1 u n t e r s c h e i d e n  s ich n u t  in  S te l lung  6 des Chromon-  
gertistes.  
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The  N M R - s p e c t r u m  in (CDa)2SO shows s ignals  for a 
v iny l ic  m e t h y l  a t  6 = 2.38 p p m  and  a m e t h o x y l  group a t  
3.88 ppm.  The  s ing le t  a t  4.46 p p m  is cons i s t en t  w i t h  t h e  
presence  of a h y d r o x y m e t h y l  g roup  (vm~z 3420 cm-1),  
wh ich  on  a c e t y l a t i o n  (2, m.p.  165-166 ~ M + = 278) is 
sh i f ted  downfie ld  to  5.02 p p m  (in (CDa)2SO). The  second 
h y d r o x y l  (6 = 13.05 ppm)  is s t rong ly  h y d r o g e n - b o n d e d  
and  c a n n o t  be  a c e t y l a t e d  w i t h  A%O in pyr id ine .  The  I R -  
a b s o r p t i o n s  a t  1660, 1625 and  1575 cm -1 (KBr)  are  
cha rac t e r i s t i c  of a che la ted  c h r o m o n e  ~'s. T he  UV-  
s p e c t r u m  (in d ioxane)  w i t h  m a x i m a  a t  234~ 251, 257, 288 
a n d  315 n m  (infl) (log ~ = 4.29, 4.26, 4.26, 3.87) closely 
resembles  those  of eugen i t in  (3) ~ a n d  leprar ic  acid (4)5, s. 
The  i d e n t i t y  of t h e  c h r o m o p h o r e  s y s t e m  was es t ab l i shed  
b y  h y d r o g e n o l y t i c  (Pd/C 10%, in d ioxane)  convers ion  of 
1 in to  eugen i t in  (3). 

The  chemica l  co r re l a t ion  w i t h  eugen i t in  (3) does no t  
d e t e r m i n e  t h e  p o i n t  of a t t a c h m e n t  of t h e  h y d r o x y m e t h y l  
group.  Th i s  p r o b l e m  was so lved  b y  N M D R .  Decoup l ing  of 
t he  m e t h y l  g roup  a t  2.38 p p m  (1, in  (CDa)~SO) causes  a 
s ign i f i can t  e n h a n c e m e n t  of t h e  s ignal  a t  6.16 p p m  
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New Anti-Malarial  Agent with Potential Repository Effect 

Drugs  of t he  a m i n o q u i n o l i n e  t y p e  h a v e  b e e n  k n o w n  for 
t h e i r  a c t i v i t y  aga ins t  t h e  e r y t h r o c y t i c  s tages  of t he  ma-  
l a r ia  pa r a s i t e  in  h u m a n s 1 .  A n o t h e r  g roup  of c o m p o u n d s  
wh ich  m i g h t  acqu i re  t he i r  b iological  ef fec t iveness  as a n t a -  
gonis ts  of V i t a m i n  K, a n d  are  of cons iderab le  a n t i m a l a r i a l  
ac t iv i ty ,  consis ts  of 2 -hydroxy ,  3-alkyl,  1 , 4 - n a p h t h o -  
q u i n o n e  and  re l a t ed  de r i va t i ve s  e. 

Thus ,  t h e  d e v e l o p m e n t  of new agen t s  t h a t  would  s t ruc-  
t u r a l l y  inc lude  sy s t ems  r e l a t ed  to  n a p h t h o q u i n o n e s  a long  
w i t h  t he  N-he terocyc l ics  could be  useful  as a n t i m a l a r i a l  

a g e n t s ,  s ince t h e  res i s t ance  of t h e  p a r a s i t e  to  n i t rogen-  
he terocycl ics  shou ld  n o t  i m p l y  re s i s t ance  to  c o m p o u n d s  of 
t he  n a p h t h o q u i n o n e  t y p e  as b o t h  are  r eac t i ng  t h r o u g h  
d i f f e ren t  m e c h a n i s m s .  These  cons ide ra t ions  sugges ted  to 
us  new s u b s t i t u t e d  n a p h t h o l i c  c o m p o u n d s  a n d  t h e i r  re- 
duced  t e t r a h y d r o -  de r i va t i ve s  as side cha ins  a t t a c h e d  to  
4 -aminoqu ino l ines  a n d  9-amino-acr id ines  sys tems.  The  
c h e m i s t r y  of these  c o m p o u n d s  w i t h  t h e  d i f fe ren t  ap-  

p roaches  for t h e i r  syn theses  h a d  b e e n  fully descr ibed  a. Re-  
l a t ed  c o m p o u n d s  of t he  t y p e  4-amino,  1 - n a p h t h o l  and  i ts  
r educed  t e t r a h y d r o - f o r m ,  4-amino,  1-hydroxy,  5,6, 7,8-  
t e t r a h y d r o n a p h t h a l e n e ,  could r ead i ly  undergo  chemica l  
ox ida t i on  to  give t he  co r r e spond ing  n a p h t h o q u i n o i d  s t ruc-  
t u r e  4. As r e p r e s e n t a t i v e  for th i s  g roup  of compound-s ,  
4-(7-chloro-4, aminoquino ly l ) -2 ,  d i e t h y l a m i n o m e t h y l - 5 ,  
6,7, 8 - t e t r a h y d r o - l - n a p h t h o l  (I) was  se lec ted  for t e s t i n g  
for  a n t i m a l a r i a l  ac t iv i ty .  

The  c o m p o u n d  dissolves read i ly  in  w a t e r  a n d  is colour-  
less. These  p rope r t i e s  p rov ide  the  a d v a n t a g e s  for poss ible  
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p rac t i ca l  app l i ca t ions  w i t h o u t  fac ing t h e  p r o b l e m s  of sk in  
colour ing and  insolubi l i ty .  Chemical ly ,  c o m p o u n d  I could 
be  p r e p a r e d  t h r o u g h  c o n d e n s a t i o n  of b o t h  moiet ies ,  2- 
d i e t h y l a m i n o m e t h y l - 4 - a m i n o - 5 ,  6, 7, 8 - t e t r a h y d r o - l - n a p h -  
t h o l  and  4, 7-d ichloroquinol ine .  T he  fo rmer  is accessible  
t h r o u g h  a M a n n i c h  r eac t ion  ( f o r m a l d e h y d e / d i e t h y l a m i n e )  
w i t h  4-ace tamino-5 ,  6, 7, 8 - t e t r a h y d r o - l - n a p h t h o l  follow- 
ed b y  acid hydro lys i s .  

/-s 
\__/ 

(i) 

Biological  t e s t i ng  was based  on  t he  response  to t h e  pro-  
duc t  b y  Plasmodium ber~hei in  mice.  Fo r  th i s  pu rpose  
mice  of N M R I - S P F - H a n n .  s t r a i n  (males) were used of 
we igh ts  18-22 g. I n f ec t i on  was induced  in  t h e  mice  groups  
t h r o u g h  i.p. i nocu la t ion  of hepa r in i zed  in fec ted  b lood di- 
lu t ed  w i t h  phys io logica l  sal ine solut ion.  I n o c u l u m  for  each  
mouse  was 0.3 ml  w i t h  ca. 10 ~ in fec ted  e r y t h r o c y t e s  w i t h  
K 173 s t r a i n  of Plasmodium berghei. 

Oral  t r e a t m e n t  w i t h  t he  c o m p o u n d  in w a t e r  so lu t ion  
fol lowed 2 h a f t e r  infect ion.  The  var ious  doses in  t h e  dif- 
f e ren t  groups  of in fec ted  mice  were g iven  da i ly  once for  4 
consecu t ive  days.  Regu l a r  b lood  microscopica l  e x a m i n a -  
t ions  were  car r ied  o u t  (Giemsa s ta in ing) ,  3 days  a f t e r  in- 
fec t ion  for a pe r iod  of 4 weeks pos t - infec t ion .  Cr i te r ia  for a 
g iven  dose to  be  c u r a t i v e :  w h e n  no  pa ra s i t e s  could be  
microscopica l ly  de t ec t ed  in  t h e  b lood  samples  w i t h d r a w n  
f rom the  t r e a t e d  an imals .  T he  s ame  an i m a l s  were  s u b m i t -  
t ed  to  f u r t h e r  r e in fec t ion  a n d  if t h e  new in fec t ion  is e s t ab -  
l ished as in  controls ,  t h e n  t he  an i m a l s  t h a t  h a d  b e e n  ini- 
t i a l ly  t r e a t e d  w i t h  these  doses were cons idered  to be  cu red  
and  t he  g iven  doses as cura t ive .  The  re -exposure  to  in- 
fec t ion  was to  secure t h e  r a t i o n a l i z a t i o n  of t h e  absence  of 
t he  pa ras i t e s  in t he  t r e a t e d  an i m a l s  as due  to t r e a t m e n t  
a n d  no t  due  to  p r e i m m u n i t y  factors.  I n  these  s tudies  dos- 
ages r ange  of 5 m g / k g  b o d y  we igh t  t h r o u g h  to  100 m g / k g  
were found  to  be  cura t ive .  Lower  doses of 1 m g / k g  were 
i nac t ive  a n d  of 2.5 m g / k g  t h e  a c t i v i t y  was poor.  

F u r t h e r  t he  c o m p o u n d  I was  t e s t ed  for  i t s  r epos i to ry  
effect. F o r  t h i s  pu rpose  single oral  doses of 100 m g / k g  
b o d y  we igh t  and  250 m g / k g  were g iven  to  mice i and  2 
weeks  before  in fec t ion  w i t h  Sch izontes  b e a r i n g  e ry th ro -  

cytes.  This  oral  app l i c a t i on  was shown  to be i nac t i ve  to  
p r o t e c t  t h e  an ima l s  aga ins t  infect ion.  On t h e  o t h e r  h a n d ,  
s.c. app l i ca t i ons  of t he  same  single doses, 100 m g  a n d  
250 m g / k g  b o d y  we igh t  could p rov ide  conlp le te  p r o t e c t i o n  
a g a i n s t  in fec t ion  w i t h  t h e  p a r a s i t e  for  a pe r iod  of a t  l eas t  
2 weeks. Insp i re  of t he  exposure  to  mass ive  infect ion,  no  
p a r a s i t e m a e  could be  obse rved  for a pe r iod  of 4 weeks pos t  
in fec t ion  exposure .  

I n  add i t ion ,  c o m p o u n d  I was  e v a l u a t e d  for  i ts  an t i -  
ma la r i a l  a c t i v i t y  in  a n o t h e r  g roup  of expe r imen t s .  This  
was  based  on compar i son  of response  to  c o m p o u n d  b y  
Plasmodium berghei K G 1 7 3  m a l a r i a  in  mice as expressed  
in m e a n  s u r v i v a l  t i m e s  a n d  t h e  m e a n  su rv iva l  t i m e s  of un-  
t r e a t e d  con t ro l s  5. A s ingle  dose a t  t h e  des i red  level  is 
g iven  72 h a f te r  mice  in fec t ion  w i t h  P. berghei. To consider  
t he  t e s t e d  c o m p o u n d  as act ive ,  a m i n i m u m  su rv iva l  t i m e  
of 13 days  is required .  I f  t h e  t r e a t e d  mice  l ived  60 days  or 
more ,  t he  c o m p o u n d  is cons idered  as cura t ive .  I n  these  
expe r imen t s ,  doses of 5 m g / k g  b o d y  w e i g h t  gave  a n  in- 
crease in su rv iva l  days  of 3.7. Doses of 10 m g  caused  in- 
crease in t h e  su rv iva l  days  b y  12.3. Cures were af fec ted  
(5/5) a t  doses of 40 t h r o u g h  350 m g / k g  b o d y  weight .  A t  
20 m g / k g  cure  r a t e  was 4/5. 

These  b io log ica l  f ind ings  show t h a t  t he  c o m p o u n d  I 
possesses b o t h  cu ra t i ve  and  p r o p h y l a c t i c  effect  aga ins t  
ma l a r i a  in fec t ion  in mice. Th i s  m a y  offer  a lead for  fu tu re  
syn theses  of c o m p o u n d s  bea r ing  s t r u c t u r a l  f ea tu res  of 
b io logica l ly  ac t ive  groupings  of a n t i m a l a r i a l s  as for  t he  
s u b s t i t u t e d  n a p h t h o q u i n o n e s  and  n i t rogen-he te rocyc l i cs  ~. 

Zusamme~/assu~2g. E i n  po ten t ie l l es  Ma la r i ami t t e l ,  wel- 
ches  S t r u k t u r e l e m e n t e  w i r k s a m e r  He t e rocyc l en  m i t  den-  
j en igen  der  N a p h t o c h i n o n e  ve re in t ,  w u r d e  in o r ien t ie ren-  
den  Ve r suchen  als w i r k s a m  gefunden.  
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B e h a v i o u r  of a G u a n i d i n e - D e p e n d e n t  S tra in  of P o l i o v i r u s  1 in S u c r o s e  D e n s i t y  and pH G r a d i e n t s  

Resu l t s  of r ecen t  researches  i nd i ca t e  t h a t  guan id ine  in- 
v a l i d a t e s  t he  func t i ons  of new l y - f o r m ed  E n t e r o v i r u s  pro-  
teins1,E T h e  g u a n i d i n e  m a r k e r  is t h o u g h t  to  be  a p a r t  of 
t he  nuc leo t ide  sequence  of v i r a l  R N A  w h i c h  codes for  pro-  
t e i n  syn thes i s  a. T h e  researches  r epo r t ed  he re  h a v e  b e e n  
ca r r ied  ou t  to  e s t ab l i sh  if a s t a t e  of g n a n i d i n e  dependence  
is a c c o m p a n i e d  b y  mod i f i ca t ions  in  t h e  dens i ty  a n d  in  t h e  
isoelectr ic p o i n t  of t h e  v i r a l  par t ic le .  

Materials and methods. Researches  h a v e  been  ca r r ied  
ou t  b y  us ing  a c o n c e n t r a t e d ,  G e n e t r o n - t r e a t e d  suspens ion  
in H a n k ' s  B S S  of b o t h  a B r u n e n d e r s  s t r a i n  of po l iov i rus  1 

a n d  i ts  guan id ine  d e p e n d e n t  v a r i a n t  G 200, wh ich  requi res  
200 ~g /ml  of g u a n i d i n e  HC1 for  o p t i m a l  g rowth .  

To s t u d y  v i ra l  dens i ty ,  0.5 ml  of v i ra l  suspens ion  were 
layered  on  the  t op  of a p r e fo rmed  4.5 ml  sucrose g r a d i e n t  
(42-30%)  in Tris m g  buf fe r  ( 0 . 0 5 M  Tris, 0.025M KC1, 
0.0052//I MgC12 mg;  p H  7.45 ) in  5 ml  t ubes  of cellulose n i t r a t e ,  
and  cen t r i fuged  in Spinco ( ro tor  S W  50) a t  35,000 r p m  x 
100 ra in  a t  + 4~ F r a c t i o n s  were col lected f rom t h e  
b o t t o m  of t h e  tubes .  P l a q u e  fo rming  un i t s  of e i t he r  v i ruses  
were  t i t r a t e d  accord ing  t o  t h e  DULBECCO a n d  V o a ~  tech-  
n ique  4 t a k i n g  a d v a n t a g e  of t h e  f ac t  t h a t  60 ~g /ml  of 


