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and  at  role 70 (39%), 69 (45%), 56 (25%), 55 (35%), 
43 (27%), 42 (32%) and 41 (30%). Metas tab le  ion peaks  
were de tec ted  for the  fol lowing t r ans i t ions :  m/e 154 -+ 
126 + CO (m* = 103.1); tn/e 154 -+ 111 + HNCO 
(m* = S0.0); role 111 -+ S3 + CO (m* = 62.1); and  role 
83 -+ 55 (m* = 36.4). Expuls ion  of the  e lements  of HNCO 
from the  molecular  ion s t rongly  suggested a cyclic Iac tam 
s t ruc ture  conta in ing  o ther  unsa tu r a t ed  groups in the  
ring. 

Exce l len t  crysta ls  of t he  amide  were ob ta ined  by  slow 
cooling of a me thano l - ace tone -hexane  (trace) solution. 
The observed Lau6 s y m m e t r y  and  ex t inc t ions  correspond 
to  the  space group P21212 ~ wi th  a = 9.666 4- 0.006, 
b = 5.870 / :  0.004, c = 13.067 :t: 0.010, /k; Z = 4; ~ 

calc. = 1.381 g/cmZ; and  ~ obsd. = 1.37 g/cm 3. Diffrac- 
t ion  in tensi t ies  were measured  in the  var iable  speed 
0-2 0 scan mode wi th  m o n o c h o m a t e d  MoK~ rad ia t ion  on 
a Syn t ex  P i  d i f f rac tomete r ;  of t he  1280 i ndependen t  
ref lect ions  inves t iga ted  (20 < 60.0~ a to ta l  of 1234 
were re ta ined  as objec t ive ly  observed.  No correct ions 
were appl ied  for e i ther  absorp t ion  or ext inc t ion .  

The equal  a t o m  s t ruc tu re  was  solved by  d i rec t  me th -  
ods3, 4 using a compute r i zed  s mul t ip le - formula  single- 
solut ion procedure  based  on the  general ized t a n g e n t  
formula  6. Fu l l -mat r ix  leas t -squares  r e f inemen t  of the  
s t ruc ture  (130 i n d e p e n d e n t  variables) w i th  anisotropic  
t he rma l  pa rame te r s  and  hydrogen  posi t ional  pa rame te r s  
yie lded a s t a n d a r d  res idual  R = 0.046 (for all observed 
da ta  and  a we igh ted  res idual  Rw = 0 .054) . 'Ref inement  
of t he  s t ruc ture  w i thou t  the  hydrogen  a toms  yielded the  
residuals R = 0.109 and  Rw = 0.143. 

The perspec t ive  view in the  Figure  represents  fully the  
molecular  conf igura t ion  and  conformat ion  of Gly-L-Pro 
l ac tam 7, s. This  is, to t he  bes t  of our knowledge,  the  f i rs t  
t ime th is  d ipep t ide  l a c t a m  has been isolated f rom a 
mar ine  organism or indeed  f rom any  na tu ra l  sourceS, 9. 

Since the  na tu ra l  specimen gives the  same ORD spec t rum 
as the  syn the t i c  mater ia l  p repa red  f rom L-proline, the  
absolute  conf igura t ion  is assigned as (S)-C~. 

As can be seen f rom the  Figure  ne i ther  of the  rings in 
the  molecule is p lanar ;  b o t h  in fact  show pronounced  
folding. In  the  pyrrol id ine  r ing the  a toms  C~, N1, C s, and  
C 7 are qui te  coplanar  (average devia t ion  0.015 ~) wi th  
C 9 cons iderably  out  of the  p lane  (0.55 ~).  This  par t icu lar  
r ing conformat ion  has been observed only  in 2,3-cis- 
3,4-trans-3,4-dihydroxyprolinel~ typ ica l ly  C s is out  o f  
t h e  p lane  n- la .  The d ioxopiperaz ine  r ing has a p ronounced  
fold abou t  the  line C2-C5; the  d ihedra l  angle be tween  the  
planes  C2, Ca, 03,N 4, H4, C~ and C2, N1, C7, C6,Os,Csis 38,3 deg. 
The pep t ide  bond  in the  f i rs t  of these  planes  is f lat  wi th  
a d ihedra l  angle abou t  N4-C ~ of only 0.8 ~ (o) = 179.2~ 
the  a toms  in th is  p lane  show average devia t ions  of only 
0.005 Jr. The second plane  is cons iderab ly  less p lanar  
(average devia t ion  0.030 ~) due in p a r t  to  a s l ight  twis t  of 
7.2 ~ abou t  t he  pep t ide  bond  N~-C s (m = 172.8~ The only 
o ther  example  of a nonp lana r  d ioxopiperazine  r ing is t h a t  
f rom L-Ala-L-Ala ~*, where  t he  d ihedra l  angle be tween  the  
near ly  p lanar  pep~ide groups  is 25.7 ~ 

Zusammen/assung. Es wird  fiber die Isol ierung und  
Charakter is ierung der T i t e lve rb indung  (Gly-L-Pro Lac 
tam,  I) aus dem Seestern Luidia clathrata ber ichte t .  Die 
Kr i s t a l l s t ruk tu r  dieses Dioxopiperaz inder iva t s  wurde  
ermi t te l t .  Der  P iperaz inr ing  liegt in der W a n n e n - K o n  
fo rmat ion  vor. 
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A perspective representation of the structure of Gly-L-Pro lactam. 
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Anthraquinones in the Fungus Talaromyces stipitatus 
In  t he  course of morphologica l  s tudies  on the  ,genus 

Talaromyces 1, it  was observed t h a t  t he  s t ra in  CBS 349.72 
of Talaromyces stipitatus C. R. Ben j amin  ex STOLK and  
SAMSON (st. con. Penicillium stipitatum Thorn) showed 

di f ferent  p i g m e n t a t i o n  f rom the  o ther  s t rains  examined.  
This s t ra in  developed a r ed -b rown reverse  while the  others  
became yellowish.  I t  was decided to inves t iga te  the  
na tu re  of th is  red  colour. 
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The  fungus  was  g rown on Czapek -Dox  aga r  in  pe t r i  
d ishes  a t  24~ The  cu l tu res  (35 pla tes)  were e x t r a c t e d  
w i t h  e t h y l  a ce t a t e  a f t e r  14 days.  T he  res idue  o b t a i n e d  on  
e v a p o r a t i n g  t h e  so lven t  was  e x t r a c t e d  twice  w i t h  l igh t  
p e t r o l e u m  b.p.  40 -60~  a n d  t h e n  rec rys ta l l i zed  f rom 
c h l o r o f o r m - m e t h a n o l  (2 : 1). B r i g h t  r ed  needles  (18mg) were 
ob ta ined .  Colour reac t ions ,  UV-  a n d  v is ib le  spec t r a  a n d  
t he  d e c o m p o s i t i o n  p a t t e r n  of t h e  mass  s p e c t r u m  were 
cha rac t e r i s t i c  for a n  a n t h r a q u i n o n e  der iva t ive .  The  
p i g m e n t  p r o v e d  to  be  e r y t h r o g l a u c i n  (1, 4, 8 - t r ihydroxy ,  
3 -methy l ,  6 - m e t h o x y a n t h r a q u i n o n e ) ,  s ince i t  was com- 
p le t e ly  iden t i ca l  w i t h  p r e p a r a t i o n s  of e r y t h r og l auc in  
i so la ted  f r o m  Eurotium rubrurn CBS 110.31 (st. con. 
Aspergillus se]unctus = A.  ruber ~) a n d  syn thes i zed  f rom 
c a t e n a r i n  3. 

F r o m  t h e  m o t h e r  l iquor  2 o the r  a n t h r a q u i n o n e  
de r i va t i ve s  were i so la ted  a f t e r  c h r o m a t o g r a p h i n g  severa l  
t i m e s  on p r e p a r a t i v e  si l ica gel G layers  us ing  d i f fe ren t  
so lven t  sys tems .  One c o m p o u n t  (1 mg) t u r n e d  ou t  to  be  
c a t e n a r i n  ( !, 4, 6, 8 - t e t r ahyd r oxy ,  3 - m e t h y l a n t h r a q u i n -  
one) a n d  showed comple t e  a g r e e m e n t  ill all  respects  w i t h  
c a t e n a r i n  o b t a i n e d  f rom Drechslera catenaria CBS 
191.29 = Helminthosporium catenarium ~. The  o the r  
s u b s t a n c e  (0.5 rag) could be  iden t i f i ed  as e n m d i n  (1, 6, 8- 
t r i h y d r o x y ,  3 - m e t h y l a n t h r a q u i n o l l e )  b y  d i rec t  compar i son  
w i t h  a commerc i a l  s ample  (Fluka) .  

E r y t h r o g l a u c i n  occurs  in  cu l tu res  of severa l  Aspergillus 
s p p )  a n d  in  t h e  l i chen  Xanthoria elegans 5. So far  i t  h a s  
n o t  been  de t ec t ed  ill a species of Talaromyces or Penicil- 
lium. C a t e n a r i n  was i so la ted  f rom severa l  Drechslera = 
Helminthosporium spp.*, Eurotium amstelodami (st. con. 
Aspergillus amstelodami) 6, a n d  on ly  once de t ec t ed  in a 
Penicil l ium species viz. P .  islandicum L T he  s i m u l t a n e o u s  
p resence  of c a t e n a r i n  a n d  i ts  6 - m e t h y l e t h e r  e r y t h r og l auc in  
in  a fungus  has  no t  been  r epo r t ed  previous ly .  E m o d i n  is 
a n  u b i q u i t o u s  n a t u r a l  a n t h r a q u i n o n e .  I t  occurs  in  b o t h  
h i g h e r  a n d  lower  fungi .  T he  i so la t ion  f rom Hamigera 
avellanea = Talaromyces avellaneus (con. st.  PenicilIium 
avellaneam) has  been  descr ibed  s. 

Phys i co -chemiea l  d a t a  of t he  T. stipitatus m e t a b o l i t e s  9. 
E r y t h r o g l a u c i n :  m.p .  204-206~ tool. wt.  300.06227, calc. 

for C16H1206 300.0633810; 2max (MeOH):  232, 256, 277, 
305, 465 sh, 480 sh, 490, 510 sh, 523 Ilm; Ar~a~ (MeOH/  
K O H ) :  245, 312, 550, 590 sh  n m ;  Vmax (KBr ) :  1598 cm -I. 
C a t e n a r i n :  mol.  wt.  286.046126, calc. for C15HmO ~ 
286.047731; Zmax ( E t O N ) ;  232, 257, 272 sh, 282, 302 sh, 
468 sh, 482, 491, 512, 525 n m ;  2max ( E t O H / K O H ) :  221, 
257, 300, 324, 530 n m ;  Vmax (KBr ) :  1600 c m - L  E m o d i n :  
tool. wt.  270.053787, cMc. for  CxsHloO z 270.052817; 2max 
(MeOH) : 223, 253, 267, 288, 304 sh, 438 I lm;  2max (MeOH/  
KOH)  : 221, 255, 310, 498 nm.  

Zusammen/assung. Drei  A n t h r a c h i n o n p i g m e n t e  w u r d e n  
aus  d e m  Sch immelp i l z  Talaromyces stipitatus CBS 349.72 
isoliert .  Die U n t e r s u c h u n g  zeigte, dass  sic V e r b i n d u n g e n  
iden t i sch  s ind m i t  E ry th rog lauc in ,  C a t e n a r i n  u n d  E m o d i n .  
D u r c h  Vergle ich  m i t  a u t h e n t i s c h e n  P r o b e n  k o n n t e  diese 
A n s i c h t  bes t / i t ig t  werden.  
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Inhibition of Arylpyruvate Oxidase by Chelating Agents ~ 

p - H y d r o x y p h e n y l p y r u v a t e  ox idase  a n d  p h e n y l p y r u v a t e  
ox idase  h a v e  been  s h o w n  to be  i n h i b i t e d  b y  severa l  
che l a t i ng  agents~,  3, especia l ly  d i e t h y l d i t h i o c a r b a m a t e ,  
w h i c h  suggests  t h a t  i t  m a y  be  a copper -co l l tMning  
enzyme.  W i t h  some c o p p e r - c o n t a i n i n g  enzymes  t h e  m e t a l  
is so f i rmly  b o u n d  t h a t  che la t ing  agen ts  do no t  r e m o v e  i t  
f rom t h e  e n z y m e  molecule*.  Most  me ta l loenzymes ,  how- 
ever,  are  i n h i b i t e d  b y  che l a t i ng  agen t s  t h r o u g h  t h e  r e m o v a l  
of t h e  ca t ion  f rom t h e  ho loenzyme.  T he  p r e s en t  s t u d y  was 
u n d e r t a k e n  to  decide  wh ich  m e c h a n i s m  appl ies  to  p- 
h y d r o x y p h e n y l p y r u v a t e  oxidase.  

Methods. p - F l y d r o x y p h e n y l p y r u v a t e  ox idase  5 and  
p h e n y l p y r u v a t e  ox idase  6 were assayed  b y  t h e  c h a n g e  ill 
op t i ca l  d e n s i t y  of t h e  e n d - b o r a t e  com p l ex  of t h e  sub-  
s t ra te .  E n z y m e  was pur i f i ed  as ou t l i ned  p rev ious ly  r; t e s t s  
on  i n h i b i t i o n  were car r ied  ou t  on  m a t e r i a l  pur i f i ed  to  
s tep  (c). All  r eagen t s  were t he  bes t  com m er c i a l l y  avai lable ,  
and  dis t i l led  w a t e r  was  deionised to  a c o n c e n t r a t i o n  of less 
t h a n  1 p a r t  pe r  mi l l ion.  Copper,  n icke l  and  coba l t  were 
assayed  as complexes  w i t h  d i e t h y l d i t h i o c a r b a m a t e  ~ a n d  
i ron as i t s  comp lex  w i t h  1, 1 0 - p h e n a n t h r o l i n e  ~. C a d m i u m  
was  as sayed  as i t s  com p l ex  w i t h  d i t h i zone  1~ Unless  
o the rwise  s t a t e d  al l  buf fers  were 1 m M  in ascorba te .  

Results and discussion. The  degree of i n h i b i t i o n  of b o t h  
ac t iv i t i e s  b y  chela t i l lg  agen t s  is shown  in Tab le  I. D ie thy l -  
d i t h i o c a r b a m a t e  was t he  m o s t  ef fec t ive  che l a t i ng  a g e n t  
tes ted .  I n  each  case p h e n y l p y r u v a t e  ox idase  was in- 
h i b i t e d  more  comple t e ly  t h a n  p - h y d r o x y p h e n y l p y r u v a t e .  

R e a c t i v a t i o n  was obse rved  on  a d d i t i o n  of severa l  
ca t ions  to  p - h y d r o x y p h e l l y l p y r u v a t e  ox idase  t h a t  h a d  
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