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de masse, ce qui cor respond A la pe r t e  d ' u n e  mol6cule 
d ' ac ide  ac6t ique et  d ' une  mol6cule d ' o x y d e  de carbone  8. 

Son spect re  de R M N  diff6re essent ie l lement  de celui 
du t6 t raac6 ta te  I V b  par  l ' absence  du signal dfi au p ro ton  
H 9 et  pa r  la d ispar i t ion  d ' u n  s ingulet  de g r o u p e m e n t  
ac6toxy et  pa r  la pr6sence d ' u n  double t  ~ 357 Hz  a t t r i -  
buable  ~ un  p ro ton  vinyl ique.  

Ces modif ica t ions  sugg6rent  que le p rodu i t  de t he rmo-  
lyse poss6de t rois  fonct ions  ac6toxy et  une  double  liaison 
t r isubst i tu6e.  Le d6placement  pa ramagn6 t ique  du signal 
dfi au m6thy le  en C-1 (145 Hz) ainsi que  l ' abso rp t ion  UV 
de ce compos6 (Zmax~ 254nm;  e = 10.120) indique  que le 
double  liaison est  conjugu6e au noyau a roma t ique  et  pa r  
cons6quent  en posi t ion 9-12. 

L ' ensemble  de ces r6sul tats  condui t  X a t t r i bue r  au pro-  
dui t  de d6grada t ion  pyro ly t ique  la formule  VI I .  La for- 
ma t i on  de ce compos6 que nous appelons  tr iac6tyl-7,  15, 
32 bis nor-11, 16 glaucanol,  peu t  s ' expl iquer  par  le m6ca- 
n isme sch6matis6 ci-dessous:  

Signalons que  plusieurs  au teurs  4-7 on t  d6jS~ rappor t6  
la d6composi t ion  t he rmique  de cer ta ines  e-ac6toxy-cyclo-  
hexanones  plus ou moins  subst i tu6es.  Certa ins  des pro-  
dui ts  ob tenus  sont  des d6riv6s cyclo-pent6niques  qui 
r6sul tera ient  de la per te  d ' oxyde  de carbone  avec con- 
t r ac t ion  de cycle. 

Plus  r6cemment ,  CARLSON et BATEMAN s on t  pu pr6pa- 
rer le cyclonon6ne pa r  the rmolyse  de l 'ac6foxy-1 cyclo 
d6canone. P a r  ailleurs, COOKSON et coll. 9 on t  r appor t6  
l ' ob ten t ion  du st i lb6ne par  d6composi t ion  t h e r m i q u e  de 
la benzyl  ~-ac6toxy benzyl  c6tone (C6Hs-CH2-CO- 
CH (OAc)-C6Hs) 10 

Summary. The pyrolys is  of 7, 12, 15, 32- te t raace ty l  
16-nor glaucanol  I V b  (a degrada t ion  p roduc t  of glauca- 
rubin) leads to  the  olefin 7, 15, 32-tr iacetyl  11, 16-bis nor 

glaucanol  V I I  which has a con t rac ted  r ing C. A mecha-  
n ism is p roposed  for the  fo rma t ion  of c o m p o u n d  VII .  
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s I1 est int6ressant de signaler que les spectres de masse du compos6 
t6traac6tyl6 IV b e t  du produit de pyrolyse VII pr6sentent tous 
les deux un pie important 5 m/e 221. La mesure de masse de cet 
ion indique qu'il a la composition C17Hlv (Calc. pour C17H17: 221, 
1330; Tr.: 221, 1336). Nous lui attribuons la forlnule suivante 
(ou une structure mdsom6re). 

L'obtention de cet ion 5 partir du compos4 IV b sugg6re qu'une 
contraction du cycle C analogue & celle observ6e au cours de la 
pyrolyse a lieu ~galement lots de la mesure du spectre. 
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N e w  C a r o t e n o i d s  f r o m  Streptomyces mediolani n .  s p .  

Despi te  the  growing knowledge of the  phys io logy of 
ac t inomycetes ,  the  accumula t ion  of carotenoids  in micro- 
organisms belonging to this  group has so far never  been  
clearly establ ished.  In  the  p resen t  s t u d y  a new species 
of S t rep tomyces ,  n a m e d  S. mediolani, has  been  found to  
produce  up to 3 % of d ry  weight  of a mix tu re  of ca ro tenoid  
compounds ,  and  a pep t ide  antibiot ic ,  when  grown in 
shake  flasks on a sui table medium.  One c o m p o u n d  has 
been  ident i f ied as i soreniera tene  1 ( synonym leprotene2).  
Two other  p igm en t s  were phenol ic  caro tenoids  and  the i r  
s t ruc ture  has been  de te rmined  as 3 -hydroxyisoren ie ra tene  
and 3, 3 ' -d ihydroxyisoren ie ra tene  respect ively.  3 -Hydroxy  
isoreniera tene shows the  in teres t ing  p r o p e r t y  of improv ing  
the  colour of egg yolk when  admin i s t e red  as a feed addi-  
t ive  to  the  laying hen 3. 

Microorganism. St rep tomyces  s t ra in  2215/74 F.I .  has  
been  isolated f rom a soil sample  in our  labora tory .  I t s  
main  features  are as follows: sporophores  are long and  
s t ra igh t ;  f rom these,  t h rough  monopodia l  branching ,  the  
spore-bear ing hyphae  originate as long, s t ra igh t  to  s l ight ly  
f lexuous f i laments .  Spores are cyl indrical  in shape,  and 
devoid of any  o rnamen ta t ion .  Growth  is a lways very  
good on the  mos t  c o m m o n  agar  med ia ;  the  subs t r a t e  
mycel ium grows as a compact ,  smoo th  pat ina ,  showing 
a yolk-yel low to orange-yel low colour. The aerial myce-  
l ium is very  a b u n d a n t  showing a ve lve ty  to d u s t y  aspect ;  

its colour varies f rom yel low-vani l la  to yel low-rose or 
yellow-beige, according to  the  d i f ferent  subs t r a t e s  on 
which it is grown. 

I t  has  been possible to  conclude,  f rom the  examina t i on  
of all the  subgeneric  t a x a  of the  genus S t r e p t o m y c e s  
known in the  l i terature,  t h a t  our  cul ture  belongs to a 
new species, to which  the  n a m e  S. mediolani has  been  
given. 

Fermentation. The spore suspension p repared  f rom a 
cul ture of S. mediolani grown on a solid med i u m con- 
ta in ing yeas t  ex t rac t ,  glucose, and inorganic  salts, was  
used to inoculate  300 ml E r l enmeye r  flasks each con- 
ta in ing 60 ml  of a l iquid m e d i u m  hav ing  dextr in ,  casein, 
corn-s teep  liquor, calcium ca rbona te  and  o ther  inorganic  
salts as ingredients .  Af te r  27 h of incuba t ion  at  28 ~ on 
a ro t a ry  shaker,  a l iquots  of t he  cul ture  were t r ans fe r red  
to 300 ml E r l e n m e y e r  flasks each conta in ing  30 iill of 
the  following p roduc t ion  m e d i u m  : soluble s tarch,  37.5 g; 
morsu i t  (a mal tose  rich syrup  man i fac tu red  by  F .R.A.G.D. ,  
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I ta ly) ,  33 g; s o y b e a n  mea l  40 g; NaC1, 1.25 g; K H , P O  4, 
3 g; MgSO4.TH,O,  0.5 g; CaCO 3, 3.5 g; (NH4),SO 4, 1.5 g; 
Z n S O , . 7 H , O ,  0 . 005g ;  FeSO 4 .7H ,O ,  0 . 005g ;  CuSO 4. 
5H20,  0.001 g; t a p  w a t e r  up  to  1000 ml.  T he  f lasks  were 
i n c u b a t e d  for 8 days  on  a r o t a r y  shake r  a t  29~ 

Chemical studies. T he  e x t r a c t s  p r e p a r e d  f rom t he  myce-  
l ium of S. mediolani w i t h  t he  a id  of d i f fe ren t  organic  
so lven ts  conta ined-  3 m a i n  caro tenoids ,  de s igna t ed  A, B 
a n d  C, t o g e t h e r  w i t h  o t h e r  m i n o r  p igment s .  C o m p o u n d  
A a n d  B were epiphasic ,  whi le  p i g m e n t  C p r e c i p i t a t e d  
a t  t he  in ter fac ies  in t h e  b iphas i c  sys t em p e t r o l e u m  e the r  
(b.p. 40-60~ aqueous  m e t h a n o l .  S e p a r a t i o n  of t h e  
ep iphas ic  p i g m e n t s  b y  c h r o m a t o g r a p h y  on  a l u m i n u m  
oxide, us ing  p e t r o l e u m  e t h e r  c o n t a i n i n g  inc reas ing  
a m o u n t s  of ace tone  as deve lop ing  agent ,  a l lowed isola- 
t i on  of p i g m e n t  A, C40H4s, red  c rys ta l s  m.p.  200-201 ~ 
~max (pe t ro leum ether)  278, 428 (inflexion),  448, 478 nm,  
a n d  of p i g m e n t  B, a m o r p h o u s  red  power,  m,p.  180-185 ~ 
~max (pe t ro leum e ther )  278, 340 (cis-peak), 425 (inflexion),  
446, 473 nm.  P i g m e n t  C was pur i f ied  b y  c h r o m a t o g r a p h y  
on  silicic acid us ing  10% ace tone  in benzene  as deve lop ing  
so lvent ,  a n d  i so la ted  as a da rk - r ed  a m o r p h o u s  solid, 
m.p.  200 ~ (dec.), ~max (pe t ro l eum ether)  278, 340 (cis- 
peak),  425 (inflexion),  445, 475 nm.  

P i g m e n t  A was p r o v e d  to  be  iden t ica l  to  i so ren ie ra tene  1 
(I) b y  d i rec t  c o m p a r i s o n  w i t h  an  a u t h e n t i c  sample*.  
P i g m e n t s  B a n d  C were  soluble  in e thano l i c  p o t a s s i u m  
h y d r o x i d e  a n d  showed a h y d r o x y l  b a n d  in t he  I R  a t  
3590 cm -1 ( m e t h y l e n e  chlor ide  solut ion) .  On t r e a t m e n t  
w i t h  acet ic  a n h y d r i d e  a n d  pyr id ine ,  p i g m e n t s  B a n d  C 
were c o n v e r t e d  to  a m o n o a c e t a t e  (C4~H500 ,, m.p.  156-158 ~ ) 
a n d  a d i ace t a t e  (C,4Hs,O4, m.p .  182-184 ~ respect ive ly ,  
b o t h  de r i va t i ve s  showing  U V  a n d  vis ible  s p e c t r u m  iden-  
t ica l  to  those  d i sp layed  b y  I (no cis-peak), a n d  a phenol ic  
ace t a t e  b a n d  a t  1758 cm -1 in t h e  I R  ( K B r  pellets).  T rea t -  
m e n t  of t he  ace ty l  d e r i v a t i v e  of p i g m e n t  B w i t h  ch romic  
a n h y d r i d e  in benzene-ace t i c  acid gave  c roce t ind ia l  5, 
2, 3, 6 - t r i m e t h y l b e n z a l d e h y d e  6, a n d  2, 3, 6 - t r ime thy l -4 -  
a c e t o x y b e n z a l d e h y d e  ~, as m a i n  b r e a k d o w n  produc ts .  All 
c o m p o u n d s  were iden t i f i ed  b y  d i rec t  compar i son  (UV, 
visible,  a n d  IR- spec t r a ,  m ixed  m.p.,  c h r o m a t o g r a p h i c  
behav iour )  w i t h  a u t h e n t i c  samples  p r epa red  b y  syn thes i s .  
Similar ly,  oxidat iOn of t he  d iace ty l  d e r i v a t i v e  of p i g m e n t  
C gave  c roce t ind ia l  and  2, 3 , 6 - t r i m e t hy l - 4 - ace t oxybenz -  
a ldehyde  as m a j o r  r eac t ion  p roduc t s .  S t ruc tu re s  I I  and  I I I  
could the re fo re  be  w r i t t e n  for p i g m e n t s  B a n d  C. 

The  new ca ro teno ids  B (3 -hydroxy isoren ie ra tene)  a n d  
C (3, 3 ' -d ihydroxy i so ren ie ra t ene )  h a v e  been  s u b s e q u e n t l y  
p r e p a r e d  b y  chemica l  syn thes i s .  The  W i t t i g  r eac t ion  of 
c roce t ind ia l  w i t h  t r ipheny l -2 ,  3, 6 - t r i m e t h y l b e n z y l p h o s -  
p h o n i u m  b r o m i d e  s a n d  tr iphenyl-E2,  3 ,6 - t r ime thy l -4 -  
( 2 ' - t e t r a h y d r o p y r a n y l o x y ) l - b e n z y l p h o s p h o n i u m  b r o m i d e  
as r eagen t s  was  used. Fo r  t he  p r e p a r a t i o n  of t he  l a t t e r  
reagent ,  2, 3, 6 - t r i m e t h y l - 4 - h y d r o x y b e n z a l d e h y d e  6 was  
c o n v e r t e d  to t he  4 - ( 2 ' - t e t r a h y d r o p y r a n y l o x y )  de r iva t ive ,  
t h e n  reduced  w i t h  l i t h i u m  a l u m i n u m  hyd r i de  to  2, 3, 6- 
t r ime thy l -4 - (2 ' - t e t r ahydropyrany loxy) -benzy la lcoho l ,  m.p.  
85 ~ wh ich  w a s . i n  t u r n  c o n v e r t e d  to  t h e  p h o s p h o n i u m  
b romide  b y  t h e  usual  p rocedu re  10. W h e n  c roce t ind ia l  was  
al lowed to  r eac t  w i t h  t r i p h e n y l - 2 , 3 , 6 - t r i m e t h y l - 4 - ( 2 ' -  
t e t r a h y d r o p y r a n y l o x y ) - b e n z y l p h o s p h o n i u m  b r o m i d e  in 

t he  p resence  of n - b u t y l  l i t h ium,  s y m m e t r i c  3, 3 ' -d i t e t ra -  
h y d r o p y r a n y l o x y i s o r e n i e r a t e n e ,  C50H6,O,, m.p.  185-187 ~ 
was ob ta ined .  R e m o v a l  of t he  p r o t e c t i n g  group  b y  acid 
t r e a t m e n t  a f forded I I I  (overal l  yield 60%).  W h e n  t he  
W i t t i g  r eac t ion  was  r epea t ed  s t a r t i n g  w i t h  a m i x t u r e  of 
b o t h  p h o s p h o n i u m  bromides ,  a p r o d u c t  was o b t a i n e d  
f rom which,  a f t e r  r e m o v a l  of t he  t e t r a h y d r o p y r a n y l  
group,  3 -hydroxy- i so ren ie ra t ene  (II)  was  isola ted in 30% 
yield,  t o g e t h e r  w i t h  lower a m o u n t s  of I and  I I I .  The  
s y n t h e t i c  c o m p o u n d s  I I  a n d  I I I  d i sp layed  the  same  
vis ible  and  IR-spec t r a ,  a n d  iden t ica l  c h r o m a t o g r a p h i c  
behav iour ,  also a f t e r  ace ty la t ion ,  as n a t u r a l  p i g m e n t s  
B and  C. 

The  pep t ide  an t ib io t i c  h i s t i d o m y c i n  n was i so la ted  
f rom the  f i l tered b r o t h  b y  abso rp t i on -e lu t i on  on  ion 
exchange  resins  followed b y  molecu la r  sieves f rac t iona-  
t ion.  The  iden t i f i ca t ion  of t he  an t ib io t i c  was  pe r fo rmed  
on t h e  bas is  of i ts  chemica l  a n d  biological  proper t ies ,  
and  of a d i rec t  compar i son  w i t h  an  a u t h e n t i c  sample  TM. 
The  s u b s t a n c e  was respons ib le  for t he  a n t i b a c t e r i a l  
a c t i v i t y  d i sp layed  b y  cu l tu re  l iquids  of S. mediolani 13 

Riassunto. Dal  micelio di  Streptomyces mediolani n. sp., 
co l t i va to  in condiz ioni  ae rea te  e sommerse ,  sono s ta f f  
isolat i  i so ren ie ra tene  e due  n u o v i  ca ro teno id i  fenolici. 
In  base  ai  r i su l t a t i  della demol iz ione  os s ida t iva  sono s t a t e  
a t t r i b u i t e  ai  due  n u o v i  c o m p o s t i  le s t r u t t u r e  corr ispon-  
den t i  al  3-oss i isorenieratene e 3, 3 ' -d ioss i isoreniera tene.  ~: 
s t a t a  ino l t re  rea l i zza ta  la s in tes i  dei due  p i g m e n t i  con  
un  p r o c e d i m e n t o  c o m p o r t a n t e  u n a  condensazione ,  se- 
condo Wi t t ig ,  f ra  c roce t ind ia lde ide  e gli a p p r o p r i a t i  alo- 
genur i  di  benzi lfosfonio.  
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