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could be  impur i f ied  b y  a mino r  c o m p o n e n t  of v e r y  s imi lar  
s t ruc tu re .  

On GLC a sample  p rev ious ly  pur i f ied  b y  p r e p a r a t i v e  
TLC showed a ce r t a in  a m o u n t  of a n o t h e r  componen t ,  
w i th  a s l ight ly  h igher  r e t e n t i o n  t i m e  on  a S E - 3 0 % -  
C h r o m o s o r b - W - A W  co lumn  t h a n  the  m a j o r  one. The  
same  mix tu re ,  b u t  w i t h  s u b s t a n t i a l l y  lesser a m o u n t s  of 
t he  m i n o r  c o m p o n e n t ,  was  fo rmed  d u r i n g  p e r m a n g a n a t e  
ox ida t ion  of ocote ine  (I) in  ace tone  a t  room t e m p e r a t u r e  n 
(26% yield,  m.p.  201-202~ t h u s  conf i rming  s t r u c t u r e  I I I  
for t h e  m a j o r  c o m p o n e n t ,  w h i c h  was accord ing ly  n a m e d  
dehydrooco te ine .  

The  he te rogeneous  c h a r a c t e r  of t h e  isola ted p r o d u c t  was 
conf i rmed  b y  mass  spec t rome t ry ,  where  2 series of peaks  
appear ,  w i t h  re la t ive  in tens i t i e s  d e p e n d i n g  on t he  opera t -  
ing t e m p e r a t u r e .  Spec t r a  r u n  a t  n o r m a l  t e m p e r a t u r e s  
show peaks  co r re spond ing  to  I I  (m/e 367 (M+), 352 (M-15), 
337, 322, 183.5 (M++)), t o g e t h e r  w i t h  peaks  due  to a 
lower molecu la r  we igh t  c o m p o n e n t  (M+ 365). R u n s  m a d e  
a t  h igher  t e m p e r a t u r e ,  a n d  w h e n  mos t  of t he  sample  h a d  
volat i l ized,  exh ib i t  on ly  t i le peaks  co r respond ing  to t h e  
m i n o r  c o m p o n e n t  (m/e 365 (M+), 350 (M-15), 335, 320, 
182.5 (M++)). The  s imi l a r i t y  of b o t h  f r a g m e n t a t i o n  pa t -  
te rns ,  a l t h o u g h  - as in  t he  a p o r p h i n e  field 1~ 1~ _ of no 
d iagnos t ic  value,  ind ica tes  a close s t r u c t u r a l  s imi lar i ty .  
T a k i n g  in to  accoun t  t he  N M R  d a t a  of t he  i so la ted  m a t e -  
rial, wh ich  favors  a s imi la r  s u b s t i t u e n t  o r ien ta t ion ,  for- 
m u l a  I V  can  be a d v a n c e d  for t he  second componen t .  Dide- 

hydrooco te ine  (IV) is a r e p r e s e n t a t i v e  of a new k ind  of 
a p o r p h i n e - t y p e  alkaloids.  

Zusammen/assung. Zwei neue  Alkaloide  des A p o r p h i n -  
typus ,  D e h y d r o o c o t e i n  (III) u n d  D idehyd rooeo t e in  (IV), 
w u r d e n  aus  Ocotea puberula (Nees et  Mart . )  Nees isoliert ,  
u n d  ihre  S t r u k t u r e n  aufgekl~trt. 

F. BARALLE, N. SCHVARZBERG, 
M. VERNENGO and  J. COMII~ 

Instituto Nacional de t:armacologia y Bromatologta, 
Caseros 2167, Buenos Aires, Argentina, and 
Departamento de Qutmiea Orgdniea, 
Facultad de Ciencias Exactas y Naturales, 
Pabelldn 2, Ciudad Universitaria, 
Buenos Aires (Argentina), 
3 January 7972. 

11 M. P. CAVA, S. C. HAVlCEE, A. LINDERT and R. J. SPANGLER, 
Tetrahedron Left. 7966, 2937. 

is M. OHASHI, J. M. WILSON, H. BUDZIKIEWICZ. IVi. SHAMMA, W, A. 
SLUSARCHYK and C. DJERASSI, J. Am. chem. Soc. 85, 2807 (1963). 

13 A. H, JACKSON and J. A. MARTIN, J. chem. Soc. (C) 7966, 2181. 
I4 R. M. SOTELO and M. J. VERNENGO, An. Asoc. quire, argent. 55, 165 

(1967). 

T h e  S truc ture  of M e s o b i l i r h o d i n  

Mesobi l i rhod in  was recorded  as a m i n o r  p r o d u c t  du r ing  
t he  syn thes i s  of mesobi l iv io l inL  SEIDEL a n d  MOLLER = 
p roposed  a b i l ad iene  b, c s t r u c t u r e  i someric  w i t h  meso-  
b i l iv io l in  (bi ladiene a, b) and  c o n t a i n i n g  t he  same  side 
cha in  subs t i t uen t s .  Mesobi l iv iol in  and  mesob i l i rhod in  h a v e  
r ecen t ly  been  p r e p a r e d  a f rom mesobi l i rub inogen .  A s t ruc-  
t u r e  was p roposed  a for mesob i l i rhod in  b u t  ce r t a in  a l ter-  
n a t e  poss ibi l i t ies  were no t  e l imina ted .  T he  s t ruc tu re -  
p roposed  is d i f fe rent  to  t h a t  4,5 for mesob i l i rhod in  pre-  
p a r e d  b y  a lka l ine  i somer iza t ion  of i -Urobi l in .  

W e  h a v e  p r e p a r e d  a rhod ino id  p i g m e n t  t r o m  mesobi l i -  
r u b i n o g e n  6, 7 wh ich  is p r e s u m a b l y  t he  same  as mesobi l i -  
r h o d i n  p r e p a r e d  b y  STOLL a n d  GRAY a. Analys i s  of t h e  
mass  s p e c t r u m  a n d  N M R - s p e c t r u m  suppor t s  t h e  p roposed  
s t r u c t u r e  I. Th i s  es tab l i shes  t h a t  t h e  two  p r e p a r a t i v e  
m e t h o d s  yield iden t i ca l  p roduc ts ,  a n d  no t  d i f fe rent  as is 
c u r r e n t l y  ind ica ted .  

Crude mesob i l i rub inogen  was p r e p a r e d  b y  t he  sod ium 
a m a l g a m  reduc t i on  7 of two  300 m g  lots  of b i l i rub in  
(Nu t r i t i ona l  Biochemicals) .  T he  c rude  mesob i l i rub inogen  
was dissolved in m e t h a n o l  and  h e a t e d  for 7 m i n  w i th  1/10 
v o l u m e  of 20% FeCla in HC16. The  p r o d u c t s  were p h a s e d  
in to  CHC1 a a n d  w a s h e d  free of acid. Comple te  esterif ica-  
t ion  was assured  b y  t he  add i t i on  of d i azome thane .  Meso- 
b i l i r hod in  es ter  was  pur i f ied  to  c h r o m a t o g r a p h i c  homo-  
gene i ty  b y  p r e p a r a t i v e  t h i n  layer  c h r o m a t o g r a p h y  s, 9 on  
sil ica gel w i th  CC14:CH3COOCHa (1:2 v/v) .  Ana ly t i ca l  
c h r o m a t o g r a p h y  of t h e  red  p r e s m n p t i v e  mesob i l i rhod in  
d i m e t h y l  es ter  on  2 a d d i t i o n a l  sys t ems  9 revea led  on ly  1 
p i g m e n t  zone. The  e lect ronic  a b s o r p t i o n  spec t ra  of meso-  
b i l i r hod in  d i m e t h y l  es ter  showed  abso rp t ion  m a x i m a  a t  
557 a n d  306 n m  in 5% HC1-CH3OH w / v ;  578,541 and  316 
n m  in e t h a n o l  s a t u r a t e d  w i t h  zinc ace ta te .  

The  mass  s p e c t r u m  of t he  pu re  p r e c i p i t a t e d  d i m e t h y l  
es ter  was recorded  in an  ALl -MS 9 i n s t r u m e n t .  Di rec t  in le t  

p robe  was employed,  w i t h  a source t e m p e r a t u r e  a b o u t  
220 ~ a t  70 eV. 

Principal /ragment ions /rom mesobilirhodin dimethyl 
ester with their intensities i n  parentheses. 494 m/e (100) is 
t a k e n  as t h e  base  peak,  a n d  on ly  peaks  w i t h  i n t e n s i t y  
g rea te r  t h a n  5% are given.  Below 300 m/e only  peaks  w i t h  
i n t e n s i t y  g rea te r  t h a n  10% are  given.  Peaks  below 170 
m/e are no t  given.  

618 (5) M+ 333 (5) 303 (10) 211 (12) 
494 (100) 334 (5) 302 (11) 208 (12) 
480 (3) 319 (5) 301 (9) 194 (27) 
420 (5) 318 (12) 300 (5) 185 (18) 
417 (8) 317 (15) 299 (10) 183 (19) 
373 (8)' 316 (31) 287 (11) 182 (10) 
372 (18) 315 (13) 244 (11) 181 (31) 
371 (27) 314 (5) 243 (26) 180 (78) 
348 (7) 305 (7) 229 (17) 170 (18) 
346 (6) 304 (19) 213 (11) 
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The proposed structure and fragmentation pattern are 
presented in Figure 1. The fragmentation pattern follows 
that  for phycoerythrobilin dimethyl ester s and mesobili- 
violin s. The identity of the fragment ions at 371 re~e; 
194 m/e; is not known. I t  is possible that  they are derived 
from an impurity, or Urobilin admixture in the sample. 

Dimethyl esters of: Max in nm in 
ethanol saturated 
with zinc a6etate 

Number of double 
bonds conjugated 

The probable assignment of the proton resonances .from 
the NMR-spectrum is given in the Table. Assignment is 
based on earlier work with biladienes s,9,~, and bilatrie- 
nes 9, ~0, n and stercobilin ~a 

Possible structures, in which the methylene bridge and 
pyrrolidone ring are adjacent ~ would be expected to show 
a similar biladiene fragmentation pattern. The fragmenta- 
tion peaks, however, would be expected to occur at 492 
and 478 m/e (tripyrrole) ; 318 and 302 m/e (dipyrrole). 

Mesobiliverdin 685 I0 
Phyeocyanobilin 664 9 
Mesobiliviolin 626 576 8 
Phyeoerythrobilin 603 557 7 
Mesobilirhodin 578 541 6 
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I CH300(~1 COOCH3 ] t 
CH3 CHa CH2 CHs 
I 1 I I 

CH3 C�89 ~ C ~  CH~ CH~ Ct~ CN2 
H I I H I I I I I I 

0 ~ ~ 'C"  " C  # "C  / 0 
L H N H H Hi, H 

MESOBILIRHODIN 
I 

rrde 618 

CHsOOC COOCH~ CH3OOC COOCHs 
I I I I 

~H,t CHa ICH, CH3 , c., 
CH 3 C~ CH3 CH 2 CH 2 CH~ CH~ CH 2 CH 3 CH a CH 2 CH 2 
I I I I i I ~ i I ,, I I I II 

O/" %C" %C / H2 O~ %C/" % C "" "H 
H H H H H H H H 

m/e 494 m/e 480 

l ~ o o c ~  
Ct..I~ CH 2 
I 1 

CH3 CH 2 CH~t CH 2 
I H _1 J-h I J 

m/e 304 

: F , ooc.. l.+ 

/ CH2 CHs CH~ CH a | COOCHs 
! t I 1 J / I 

H'~ iH 2. CIH3 C ~ " C  / ~ 0  
LH2 Hz H j 

rrde 316 c~LC(~J"H'N 

- C H 2 C O O C H 3 ~  m/e 243 82 H 
- C H z C H z C O O C H 3 ~ m / e  229 m/e 180 

Chenfical shifts Relative intensity Assignment 

6.59 Singlet 1 -CH= 

5.43 Singtet 1 -CH= 
4.24 UnresoIved 2 -CH~- 

3.62 Singlets 3 -OCH 3 
3.60 Singlets 3 -OCH a 
3.24 Unresolved 1 H x 
3.04 Unresolved 1 H +  

2.87 Triplet 4 -CH 2- 
2,46 Triplet 4 -CH 2- 
2.10 Multiplet 2 -CH 2- 
1.97 Singlets 3 ~ C H  3 
1.95 Singlets 3 ~ CH 3 
1.85 Quartet 2 -CH 2- 
1.69 Singlet 3 ~ C H  3 
1.32 Doublet 3 + C H  3 
1.05 Triplets 3 -CH 3 
1.03 Triplets 3 -CH 3 

Methine Bridge proton 

Methine Bridge proton 

Methylene Bridge proton 

Methyl ester protons 

Methyl ester protons 
C-7' Proton 
C-I Proton 

/~-I~{ethylene of propionie ester 
s-Methylene of propionic ester 
Methylene of A ring ethyl 
E-Methyls (B or C ring) 
/5-Methyls (B or C ring) 
Methylene of D ring ethyl 
/~-Methyl (D-ring) 
C-1 Methyl 

Methyl of A or D ring ethyl 
Methyl of A or D ring ethyl  

C-2 proton not definitely identified. Chemical shifts in pprn (~) from internal TMS HA-100 Varian NMR-Speetrometer. 
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The  mass  s p e c t r u m  does no t  al low a d i s t inc t ion  be t ween  
t he  p roposed  s t r u c t u r e  and  one in wh ich  r ings  A and  D are 
i n t e r c h a n g e d  and  in which  t he  m e t h y l e n e  br idge  is a t  t he  

posi t ion.  Our  p roposed  s t r u c t u r e  (I) possesses 6 con- 
j u g a t e d  double  b o n d s  in t h e  c o n j u g a t e d  chain.  This  a l ter-  
n a t e  s t r u c t u r e  would  h a v e  a c o n j u g a t e d  b o n d  cha in  of 
on ly  5 bonds  a n d  would  be  expec t ed  (see below) to h a v e  
a b s o r p t i o n  m a x i m a  a t  sho r t e r  wave leng ths .  W e  have ,  
therefore ,  ass igned b i l ad iene  a, b i somer  s t r u c t u r e  (I) to  
mesob i l i rhod in  d i m e t h y l  ester.  

The  s t r u c t u r e  p roposed  here  is iden t i ca l  to  t h a t  pro- 
posed  for mesob i l i rhod in  p r e p a r e d  f rom i -Urobi l in  ~, s. Th i s  

es tab l i shes  t h a t  mesob i l i rhod in  p r e p a r e d  b y  a lka l ine  iso- 
mer i za t ion  of i -Urob i l in  a n d  FeC13 ox ida t i on  of mesobi l i -  
r u b i n o g e n  are iden t i ca l  ~4. 

Zusammen/assung. Ft i r  das  P i g m e n t  Mesob i l i rhod in  
wird  a u f g r u n d  yon  m a s s e n s p e k t r o m e t r i s c h e n  D a t e n  u n d  
der  N M R - S p e k t r e n  eine neue  S t r u k t u r  abgele i te t .  
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I s o l a t i o n  o f  M a r i d o m y c i n s  a n d  S t r u c t u r e  o f  M a r i d o m y c i n  I I  

Maridomycins ,  a new group of macro l ide  an t ib io t ics ,  
were o b t a i n e d  f rom Streptomyces hygroscopicus 2, and  n a m -  
ed as m a r i d o m y c i n  I, 11, I I I ,  IV, V and  VI ,  respect ively ,  
a n d  cha rac t e r i zed  as follows: 

All oi these  an t ib io t i c s  show n o t h i n g  b u t  u l t r av io l e t  end  
a b s o r p t i o n  ill m e t h a n o l .  T h e y  are classified as macro l ide  
an t ib io t i c s  f rom the i r  phys ico-chemica l ,  chemica l  a n d  
microbiological  proper t ies .  T he  s t r u c t u r e  of m a r i d o m y c i n  
I I  was e luc ida ted  as shown  in t he  char t .  

M a r i d o m y c i n  I I  (II) was  o b t a i n e d  as colorless pr isms,  
p K a '  6.9, I R 2 : 1 7 4 0  ( - O - C O - ) ,  1235 ( - O A c ) ,  2730 

I 
( - C H O ) ,  N M R a :  1.01 (9H, d,--CH--(CH3) ~, - -CH--CH3),  

I 
2.25 (3ti ,  s, --OAc), 2.54 (6H, s, --N(CH3)2), 3.56 (3H, s, 
-OCH3) , 5.66 (1H, dd, H ~ C = C < ) ,  6.10 (1H, dd, 

H 
\ / (1H, s, ; / C = C ~  ), 9.65 - -Cl iO)  (in d~-M%CO), 3.96 

I H 
(1H, q, H O - C - - H ,  J = 9 ,  2.5 Hz), 6.04 (1H, dd, ~/C-C.~- / , 

t 
J = 1 6 ,  9Hz) ,  5.49 (1H, dd, H ) C = C ~ / ,  J = 1 6 ,  9Hz) ,  3.10 

O 
(1H, dd ?, .(i -.~ -H). N M R  inspec t ion  and  sp in  decoup-  

l i ng  e x p e r i m e n t s  of I I  showed  t h a t  the  c o m p o u n d  con- 

H H  
I I / O  

t a ins  H O - - C - - C = C - - C  ~ C - -  group.  
] I I I 

H H 
W h e n  I I  was a c e t y l a t e d  w i t h  one mole  of acet ic  an-  

hydr ide ,  t he  2 ' - m o n o a c e t a t e  (VIII ) ,  C4~Hr~NO17, p K a '  
4.7, MS:  m/e 885 (M+), N M R :  2.06 (3H, s, --OAc),  4.02 

I 
(1H, q, H O - - C - - H )  was ob ta ined .  An  a l t e r n a t i v e  ace ty la-  

I 
t i on  of I I  w i t h  one mole  of ace ty l  chlor ide  gave  t h e  9-mono-  
ace t a t e  (IX),  p K a '  6.6, MS:  m/e 885 (M+). 

Ace ty l a t i on  of V I I I  and  I X  led to t he  same d i ace t a t e  
C~6H73NOls (VII) ,  [~]~9 _81.4 o (c = 0.5 in  E t O H ) ,  p K a '  

I 
4.7, MS:  m/e 927 (M+), I R  (CHCla): 3480 (--C--OH),  1240 

I 
(--OAc), N M R :  2.02, 2.04 (each 3H, s, --OAc).  

On ca t a ly t i c  h y d r o g e n a t i o n  I I  gave  t e t r a h y d r o  I I  (X), 
C4~H73NO1~, N M R  : d i s a p p e a r a n c e  of olefinic p ro tons  of I I  
a t  5.5-6.3 ppm,  and  on ace ty l a t i on  X af forded t he  tr i-  

a ce t a t e  (XI),  C~sH7DNOx,, I R  (CHC13): 3500 ( - - C - O H ) ,  
I 

1240 ( O A c ) ,  N M R :  2.00, 2.02, 2.06 (each 3H, s, --OAc).  

Name m.p. (decomp.) [:x]~ 3 MW 2 
(c = 1.0 in EtOH) (VPO in 

EtOAc) 

MS e role M + Mol. Formula MIC ~ (mcg/ml) 

Maridomycin I (I) 129-132 ~ --72.3 ~ 
Maridomyein II (II) 134-136 ~ --71.9 ~ 
Maridomyein III (III) 135-138 ~ --76.0 ~ 
Maridomycin IV (IV) 143-146 ~ --76.2 ~ 
Maridomyein V (V) 144-149 ~ -- 73.6 ~ 
Maridomycin VI (VI) 149-154 ~ --77.7 ~ 

910 
881 
911 
896 
882 
864 

857 C43HrlNO16 0.5 
843 C42HegNO16 0.5 
829 C41H67NO16 1.0 
815 C4oH~6NO16 2.0 
815 C~0H~NOI~ 5.0 
801 C~gH63NO16 5.0 


