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Iauben die im Forme l schema  fiir (7) und  (11) gegebenen 
Zuordnungen.  

Der  s ter ische Ver lauf  der  CoREv-Methylen ie rung  yon  
A~-3-Keto-Steroiden der  A/B-cis-  und  A/B-trans-Reihe 
is t  also unabh~ngig  y o n  der  angul~ren C10-Methylgruppe. 

I m  Tie rve r such  wird  an  Kan inchen  bei perora ler  
Appl ika t ion  im Clauberg-Tes t  die Ak t iv i t~ t  des 19-Nor- 
17~-acetoxy-progesterons  durch  die Einff ihrung der  i ,  2~- 
Methy lengruppe  s ta rk  e rh6h t  und  du t ch  die 1,2fl- 
Me thy lengruppe  abgeschw~icht, 

Summary. The syntheses  and s t ruc tu re -de te rmina t ions  
of 1, 22~- and  1, 2~-methylene-19-nor-17~-acetoxy-proges o 
te rones  descr ibed p rove  t h a t  there  is no inf luence of  the  
angular  C10-methylgrou p on the  s ter ic  course of the  
CouR~v-me thy l ena t i ons  of  A~-3-keto-steroids. 
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Hauptlaboratorium der Schering AG, Berlin 
(Deutschland), 24. Mai 7967. 

Diketop iperaz ines  f r o m  Fermenta t ions :  
Metabol i tes ,  Art i facts ,  or B o t h  

The  f requen t  isolat ion in our  l abo ra to ry  of L-leucyl-L- 
prol ine anhydr ide  (I) and,  occasionally,  o the r  d iketo-  
p iperazines  f rom ex t rac t s  of fe rmenta t ions  designed e i ther  
for modi f ica t ion  of s teroids or  p repa ra t ion  of an t ib io t ics  
led us to  consider  the  source of this  mater ia l .  I n  our  
hands,  a t  this stage, the  isolat ion of I was for tu i tous  in 
eve ry  ins tance  and  was usual ly  due  to s imi lar i ty  in 
solubi l i ty  proper t ies  wi th  the  desired product .  

Numerous  au thors  h a v e  repor ted  the  isolat ion of I and 
o ther  d iketopiperazines  f rom microbiologicM sources 1-1,. 
Studies in some laborator ies  1,v,~0m cla im t h a t  I c anno t  
be isolated f rom unfe rmen ted  cul ture  media,  and these 
reports,  combined  wi th  the  repor ted  isolat ion of I f rom 
s i lkworm pupae  ~3 and adrena l  cor tex  ex t rac t s  14,15 made  
i t  a p p e a r  t h a t  I is a c o m m o n  metabol i te .  Our  f r equen t  
encounters  w i th  I in i t ia l ly  lent  some suppor t  to this  view. 
However ,  when we examined  several  typ ica l  un fe rmen ted  
media,  we were  a lways  able to  isolate  I by  ex t rac t ion  
wi th  e thy l  ace ta t e  and c h r o m a t o g r a p h y  over  a lumina.  
The  isolated crysta l l ine  p roduc t  is ident ica l  in me l t ing  
point, opt ical  rota t ion,  ana ly t ica l  data ,  I R -  and nmr-  
spectra  wi th  au then t i c  I and,  further ,  gave  leucine and 
prol ine upon hydrolysis .  Minor amoun t s  of o ther  d iketo-  
piperazines were encountered  occasionally.  

Looking  fu r ther  in to  the  mat te r ,  we h a v e  isolated 181 
mg  of I /kg  of peptone,  227 m g / k g  of corn s teep l iquor  and 
a smaller  a m o u n t  from lac ta lbumin  hydrolyza te .  TAMURA 
et  al. 16 have  also found diketopiperazines in unfe rmented  
peptone  and the i r  da t a  show abou t  1% of I and smal ler  
a m o u n t s  of o ther  diketopiperazines.  I n  fe rmenta t ions  
wherein  we encountered  I, the  above  complex  n i t rogen 
sources were invar iab ly  present ,  and a lways  in suff icient  
q u a n t i t y  to  expla in  the  presence of I in t he  ext rac ts .  

I n  v i ew of these  data ,  i t  is n o t  surpris ing t h a t  re la t ive ly  
large quant i t i es  of diketopiperazines,  especial ly I, are  
f r equen t ly  isolated f rom fe rmen ta t ion  mixtures .  The  
occurrence of these substances  m a y  of ten ref lect  the  
prev ious  h is tory  of t he  media  const i tuents ,  pa r t i cu la r ly  
in regard  to hydrolys is  of pro te in  and subsequent  exposure  
of the  products  to hea t IL  

As microbes are qui te  capable  of prote in  hydrolysis  i t  
is also likely, indeed probable,  t h a t  a cer ta in  propor t ion  
of the  diketopiperazines  present  m a y  arise dur ing  the  
f e rmen ta t ion  to  replace or supp lement  the  q u a n t i t y  
supplied in the  medium.  This  m a y  ra t ional ize  t he  con- 
f l ict ing claims on the  subject .  Never theless ,  we feel t h a t  
the  appa ren t  p roduc t ion  of simple d iketopiperazines  in 
f e rmen ta t ion  processes should be  v iewed wi th  some 
measure  of res t ra in t  and invar iab ly  be  accompanied  by  
careful  cont ro l  exper iments  to  e l iminate  t he  s t rong  
possibi l i ty  of mis tak ing  an a r t i fac t  for a val id  metabol i te .  

This  p recau t ion  is especial ly i m p o r t a n t  as a n u m b e r  of 
complex  or  more  h ighly  e labora ted  d ike top iperaz ine  
de r iva t ives  (e.g. spor idesmins-gl io toxins  etc.) h a v e  been  
isolated f rom fe rmenta t ions  and the i r  biological  p roper -  
t ies have  m a d e  the i r  b iosyn the t ic  origin a subjec t  of con- 
siderable impor tance  z2,~s-~z 

Zusammenfassung. Es wird gezeigt,  dass Dike topiper -  
azine, insbesondere L-LeucyI-L-prol in-anhydrid,  eher  aus 
dem Med ium s t a m m e n d e  Ar te fak te  als echte  mikrobiel le  
S tof fwechse lprodukte  sind. 
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