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S P E C I A L I A  
Les  a u t e u r s  s o n t  seu ls r e sponsab le s  des  op in ions  exp r im6es  d a n s  ces b r~ves  c o m m u n i c a t i o n s .  - F i l r  die K u r z m i t t e i l u n g e n  
i s t  ausschl iess l ich  de r  A u t o r  v e r a n t w o r t l i c h .  - P e r  le b r e v i  c o m u n i c a z i o n i  $ r e sponsab i l e  solo l ' au to re .  - T h e  ed i t o r s  
do  n o t  h o l d  t h e m s e l v e s  r e spons ib le  for  t h e  op in ions  expres sed  in  t h e  a u t h o r s '  b r i e f  r epo r t s .  - O w e T c r ~ e ~ o c r b  aa 

~opoz~ne coo6meHga ~ec'ev HC~mU~Te~H0 a ~ o p .  - E1 r e sponsab l e  de los i n fo rmes  reducidos ,  es tg  el  au to r .  

T h e  S t r u c t u r e  o f  T r y p t a n t h r i n  z 

T r y p t a n t h r i n  is a n  an t ib io t i c ,  w h i c h  is p r o d u c e d  b y  t h e  
yeas t  Candida lipolytica on ly  in  t h e  p resence  of large 
a m o u n t s  of L - t r y p t o p h a n  1. I t  f o rms  yel low crysta ls ,  
mp.  266-267 °, wh ich  could  be  pur i f i ed  b y  s u b l i m a t i o n  
in  h igh  v a c u o  a t  150-160 °, a n d  is a l ipophi l ic  n e u t r a l  
c o m p o u n d .  

The  molecu la r  fornlula ,  CzsH8N202, c a l c u l a t e d  f rom 
microana lyses ,  could  be  con f i rmed  b y  a molecu la r  ion 
p e a k  a t  m/e 248 in t h e  mass  s p e c t r u m .  I n t e n s e  f r a g m e n t  
p e a k s  a t  role 220 a n d  192 i nd i ca t e  t h a t  b o t h  oxygen  a t o m s  
are  p r e s e n t  in  c a r b o n y l  groups,  wh ich  show a b s o r p t i o n  
b a n d s  a t  1688 a n d  1725 cm -1 in t h e  in f ra red  a b s o r p t i o n  
s p e c t r u m .  

T h e  a r o m a t i c  c h a r a c t e r  of T r y p t a n t h r i n  is i nd i ca t ed  b y  
t h e  u l t r a v i o l e t  a b s o r p t i o n  s p e c t r u m  in  e thano lZ  a n d  b y  
t h e  h i g h  s t a b i l i t y  n o t  on ly  of t h e  molecu la r  ion (m/e 248 
in  t h e  mass  spec t rum) ,  b u t  also of t h e  d o u b l y  c h a r g e d  
m o l e c u l a r  ion  (role 124, i so topic  peaks  a t  124.5 a n d  125). 

T h e  N M R - s p e c t r u m  of T r y p t a n t h r i n  in  deu t e roch lo ro -  
fo rm shows  on ly  a c o m p l e x  g roup  of s ignals  in  t h e  r a n g e  
f rom ~ 7.2 t o  8.7 p p m  (Figure  1). Al l  8 h y d r o g e n  a t o m s  
m u s t ,  the re fore ,  be  b o u n d  to  t h e  a r o m a t i c  s y s t em .  Since 
no  N - H  re sonance  a p p e a r s  in  t h e  spec t rum,  also t h e  two  
n i t r o g e n  a t o m s  are  c l a imed  to  be  p a r t s  of a n  en l a rged  
a r o m a t i c  molecule.  

A t h r e e - d i m e n s i o n a l  X - r a y  ana lys i s  ha s  a l lowed us to  
ass ign t h e  fo rmu la  I to  t r y p t a n t h r i n .  

Su i t ab l e  s ingle c rys ta l s  were  g rown  f rom m e t h a n o l  b y  
slow e v a p o r a t i o n .  Crys ta l  d a t a :  Ca~HsN,O 2, F .W.  = 
248.2; monocl in ic ,  a ~- 7,46 ± 0.06, b = 7.66 -q- 0.06, 
c = 20.78 -t- 0 . 1 6 ~ ;  fl ------ 109.0 :~ 0.5 ° , V = 1122.7A3; 
F ( 0 0 0 )  = 512 .  

Space  g roup  P21/c (C5~, No. 14) f rom s y s t e m a t i c  ab-  
sences;  Z = 4, D = 1.47 g c m  -~. Cu-K  e r a d i a t i o n  (A t a k e n  

as 1.5418A),  # m  ~-- 8.4 cm -1. The  er rors  q u o t e d  for  cell 
d i m e n s i o n s  a re  t h e  m a x i m u m .  I n t e n s i t y  d a t a  were  
r ecorded  b y  t he  equ i inc l i na t i on  WEISS~NBERG techn ique ,  
us ing  Ni - f i l t e red  Cu-K~ r a d i a t i o n ;  a b s o r p t i o n  co r rec t ions  
were  n o t  appl ied ,  no r  were  e x t i n c t i o n  correc t ions .  1207 
i n d e p e n d e n t  non-ze ro  ref lec t ions  were  col lected a n d  used 
in t h e  b lock -d i agona l  l ea s t - squa re s  r e f i nemen t .  T h e  
s t r u c t u r e  was  so lved  b y  d i rec t  m e t h o d s ,  accord ing  to  a 
p r o c e d u r e  2 m a k i n g  use of SAYRE'S e q u a t i o n  app l ied  to  
300 re f lec t ions  w i t h  t h e  l a rges t  t E ~ z  J's values .  The  f i r s t  
E - m a p  c o m p u t e d  w i t h  t h e  se t  of phases  so o b t a i n e d  
s h o w e d  al l  t he  n o n - h y d r o g e n  a toms .  T h e  chemica l  species 
were  t h e n  recognized  b y  chemica l  knowledge  a n d  b y  
ana ly s i s  of t h e  e l ec t ron  p o p u l a t i o n  of  t h e  peaks  f o u n d  in 
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1 92nd communication of the series: Metabolic Products of Microor- 
ganisms. -91s t  comm. see: F. SCHINDLER and H. Z,~IINER, Arch. 
Mikrobiol., in press (1971). 

2 W. FEDE~t, Atti del IV Convegno A.I.C. (Cagliari 1970), p. 13. 
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ppm 8 5 ~ Z 0 Fig. 1. NMR-Spectrum of tryptanthrin in CDCI 3. 
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t h e  succeeding FOURIER syntheses.  All the  hydrogen  
a toms  were found in t he  f inal  difference FOURIER synthe-  
sis. A final  s t ruc ture  fac tor  ca lcula t ion inc luding  aniso- 
t ropic  t empera tu re  factors  for the  nonhydrogen  a toms  
and B va lue  of 4]k ~ for the  hydrogen  a toms gave an R 
va lue  of 0.089. 

The  s t ruc ture  of T r y p t a n t h r i n  consists of a series of 4 
condensed rings mak ing  a comple te ly  p lanar  system. 
F igure  2 shows a pro jec t ion  of the  molecule  on i ts  mean  
plane:  t he  largest  dev ia t ion  f rom this p lane  is 0.06/k. 

The  p lanar i ty  of t ryp tan th r in ,  conf i rmed by  the  present  
crys ta l lographic  analysis,  agrees v e r y  wel l  w i t h  t he  
aforesaid spectroscopic  ev idence  for an  a romat ic  cha rac te r  
of the  comple te  molecule.  

A compound  of t he  formula  I, 6,12-dihydro-6,12-di- 
oxoindolo-[2,  1-b]-quinazoline, had  been known before as 
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Fig. 2. A schematic drawing of the nmlecule projected on the mean 
plane. 

a syn the t ic  compound  s. t towever ,  i ts  fo rmat ion  in l iving 
cells and i ts  biological  a c t i v i t y  were unknown.  I t  is 
formed by  the  condensa t ion  of isat ine m e t h y l  e ther  w i th  
o-aminobenzaldeyhde,  followed by  the  ox ida t ion  of the  
in te rmedia te  a lcohol  (BIRD) or by  the  condensat ion  of 
i sa t inyl  chloride wi th  anthrani l ic  acid (FRIEDLXNDER and 
ROSCHDESTWENSKV). Syn the t i c  samples  prepared  accord- 
ing to  BIRD and to FRIEDLANDER and ROSCHDESTWENS- 
KY 8 p roved  to be ident ical  wi th  the  na tu ra l  compound  in 
th in - layer  ch romatography ,  me l t ing  point ,  and by  
spectroscopic  methods .  

Zusammen]assung. Eine  R6n tgens t ruk tu rana lyse  des 
Ant ib io t i cums  T r y p t a n t h r i n  ergab die S t ruk tu r fo rme l  I. 
T r y p t a n t h r i n  erwies sich als ident isch m i t  syn the t i schem 
6,12-Dihydro-6,12-dioxoindolo-[2,1-b]-chinazolin.  
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Zur B i o g e n e s e  des  X a n t h o c i l l i n s ,  II~: Die  H e r k u n f t  d e s  S t i c k s t o f f s  der  I s o n i t r t l - G r u p p e n  

Das  An t ib io t i kum X~nthoci l l in  X en t s t eh t  bei de r  Fer-  
m e n t a t i o n  yon Penieitlium notatum West l ing  2 und ha t  die 
S t ruk tu r  des 1.4-Bis-(4-hydroxyphenyl)-2,3-diisonitril- 
buta - l .3 -d iens  (I) 8. Der iva t e  des Xanthoc i l l ins  (Methyl-  
/ither, m-Methoxy-methy l~ the r )  wurden  auch in Ku l tu r -  
16sungen einer  Aspergillus-Art and  in Dichotomomyces 
albus aufgefunden  4. 
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Wie frfihere Un te r suchungen  zeigten, is t  Tyros in  ein 
gu te r  Vorti iufer fiir das  1 .4-Diphenyl-butadien-Ger i i s t  yon 
I, w/ihrend die Kohtens tof fa tome der  I soni t r i I -Gruppen  
f iberraschenderweise n ich t  aus  d e m  b e k a n n t e n  C : S t o f f -  
wechsel  (Methionin, Formia t )  s t a m m e n  I. 

Die  F rage  nach  der  H e r k u n f t  der  S t icks tof fa tome in den 
I son i t r i l -Gruppen  verd ien t  un te r  diesem Aspekt  besonderes 
In teresse :  Es  ist  denkbar ,  dass hier  die S t icks tof fa tome 
des Tyrosins  vorl iegen,  das decarboxyl ie r t  und als in t ak te  
Ce-C~-N-Einheit  e ingebaut  wird.  I m  Lanfe  der  Biosyn-  
these erfolgt  an  den S t icks tof fa tomen Verknf ipfung m i t  
e inem noch unbekann ten  C-Precursor,  wobei  im Zuge einer  
Reakt ionsfo lge  schliesslich die I soni t r i l -Gruppen  ent-  
stehen. 

E inen  a l t e rna t iven  Weg  sehen wir  im E inbau  von  Stick- 
stoff  in eine Xanthoci l l in-Vors tufe ,  die nur  aus den Koh-  
lens tof fa tomen (Cs-C,-) des Tyrosins  besteht .  H ie r  kSnnte  
der  St ickstof t  - e twa durch  einen Transamin ie rungsme-  
chanismus  - gemeinsam m i t  dem Kohlens to f fa tom der 
sp~teren Isoni t r i l -Gruppe  (aus einer  Aminos£ure  ?) fiber- 
t r agen  werden.  I n  beiden F~l len  l~sst sich die E n t s t e h u n g  
der  I son i t r i I -Funk t ion  durch  Dehydra t i s i e rung  fiber 
Formylamino-Zwischens tu fen  erkl/ iren 1. 

Wie  wir  f r i iher  du rch  E inbauve r suche  m i t  15N-markier- 
tern Tyros in  fanden,  wird  der  St ickstoff  ausTyros in  zwar 
in I e ingebaut ,  die E inbau ra t e  be t r~gt  fiir aSN jedoch  nur  
e twa  15% der  gleichzei t ig  e rmi t t e l t en  E i n b a u r a t e  des 
a -Kohlens to f fa toms  aus Tyros in  (Versuche m i t  Tyrosin-  
2.1~C_15N) i. 

Es  lag nahe,  dieses Ergebnis  durch  Transaminierungs-  
reakf ionen  in der  K u l t u r  zu erkl/ iren:  Dabe i  kann  ent-  
weder  mark ie r t e r  S t icks tof f  aus  d e m  eingesetz ten  Tyro-  
s i n - 2 : 4 C : S N  abgespa l ten  und auf  den  e igent l ichen Pre-  
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587 (1968). - A. TAKATSOKL S. SUzuKI, K. ANDO, G. TAMURA 
und K. AroMA :J. Antibiot., Tokyo 21, 671 (1968). 


