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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 ~, and  n a m -  
ed as m a r i d o m y c i n  I, I I ,  I I I ,  IV, V and  VI,  respect ively ,  
a n d  cha rac t e r i zed  as follows: 

All of these  an t ib io t i c s  show n o t h i n g  b u t  Ul t ravio le t  end  
a b s o r p t i o n  in  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  
microbiologica l  p roper 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--CO--) ,  1235 (--OAc), 2730 

I 
(--CHO), N M R 3 : 1 . 0 1  (9H, d,- -CH--(CH3) 2, - -CH--CHa)  , 

I 
2.25 (3H, s, - -Odc) ,  2.54 (6H, s, --N(CH3)~), 3.56 (3H, s, 
--OCH3); 5.66 (1H, dd, " ~ -  / 6.10 (1H, dd, H H / C  - -C , , ) ,  

""/C:C~/" ), 9.65 (1H, s, - -CHO) ;  (in d~-Me2CO), 3.96 
I H 

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

J = 1 6 , 9 H z ) , 5 . 4 9 ( 1 H ,  dd, "~C--C / J = 1 6 , 9 H z ) ,  3.10 
H / --  ~ ,  O 

(1H, dd ?, -/--W----~I--H ). N M R  inspec t ion  and  spin  decoup-  
l ing e x p e r i m e n t s  of I I  showed  t h a t  t he  c o m p o u n d  con- 

H H  
O 

ta 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 h e  2 ' - m o n o a c e t a t e  (VII I ) ,  C44HT1NO17 , p K a '  
4.7, MS:  role 885 (M+), N M R :  2.06 (3H, s, --OAc),  4.02 

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

r 
t i on  of I I  w i t h  one mole  of ace ty l  ch lor ide  gave  t he  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  a n d  I X  led to  t he  same  d i ace t a t e  
C4,HvaNOts (VII) ,  Ea~) ~ -81 .4  ~ (c = 0.5 in E t O H ) ,  p K a '  

I 
4.7, MS:  m/e 927 (M+), I R  (CHC13): 3480 (--C--OH),  1240 

f 
(--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), 
Ca,H73NO16, N M R :  d i s a p p e a r a n c e  of olefinic p r o t ons  of I I  
a t  5.5-6.3 ppm,  and  on  a c e t y l a t i o n  X af forded t he  t r i -  

I 
a ce t a t e  (XI),  C4sH79NO19, I R  (CHC13): 3500 (--C--OH),  

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

Mild acid hydro lys i s  (0.05 N �9 HC1) of I I  y ie lded (XII ) ,  
C42HvtNO~7, a n d  a c e t y l a t i o n  of X I I  gave  t he  t e t r a a c e t a t e  
(XI I I ) ,  CsoH~9NO~, N M R :  2.02, 2.06 (each 6H, s, --OAc),  

H 
5.6-6.1 (2H, m, H ~ C = C ~ /  ). On ca ta ly t i c  h y d r o g e n a -  

t ion,  X I I  t ook  up  one m o l a r  e q u i v a l e n t  of h y d r o g e n  a n d  
t he  d i h y d r o  X I I  (XIV) ,  C4~H7aNO17, N M R  : d i s a p p e a r a n c e  
of olefinic pro tons ,  was  ob ta ined ,  

The  exis tence  of a n  a ldehyde  group  in I I  was  sugges ted  
f rom i ts  N M R  a n d  was a sce r t a ined  f rom t h e  f o r m a t i o n  of 
t h e  a lcohol  ( X X I V )  b y  N a B H  4 reduc t ion ,  a n d  t he  th io-  
s emica rbazone  (XXV) ,  UV:  ~ E t O H  270 nm,  I R :  1595 

m a x  

(NH2), 1520 (--C--N),  N M R :  7.44 (1H, t, - - C H ~ - - C H = N - - ) .  

S 

Hydro lys i s  of I I  w i t h  1 N K O H  afforded one mole each  
of acet ic  and  isovaler ic  acids. Hydro lys i s  of I I  w i t h  
0.5 N.HC1 gave  a l ipophi l ic  n e u t r a l  sugar  w h i c h  was iden-  
t i f ied as 4 - -O-- i sova le ry l  myca rose  4 ( X V I I )  b y  compar i -  
son w i t h  a u t h e n t i c  s ample  o b t a i n e d  f rom l eucomyc in  A 3. 

Me thano lys i s  of I I  w i t h  MeOH--HC1 y ie lded  n e u t r a l  
sugars,  wh ich  were  f u r t h e r  s epa ra t ed  in to  a - m e t h y l  
4-O-isovaleryl -L-mycaros ide  5 (XIX) ,  MS:  m/e 260 (M+), 
[a]~1 -151  ~ (c = 1.0 in  CHCI~) and  f l -methyl  4-O-isovaleryl-  
L-mycaros ide  5 (XVI I I ) ,  MS:  m/e 260 (M+), [a]~ + 8 . 6  ~ 
(c = 1.5 in  CHCla). B o t h  c o m p o u n d s  were ident i f ied  w i t h  
a u t h e n t i c  samples  o b t a i n e d  f rom leucomyc in  A 3. 

Acid hydro lys i s  of (X) u n d e r  mi ld  cond i t i ons  gave  de- 
m y c a r o s y l  t e t r a h y d r o  I I  (XX),  C~0HsaNOlv [a~D -19 .9  ~ 
(c = 1.0 in  E t O H ) ,  N M R :  2.30 (3H, s, OAc), 2.50 (6H, s, 
--N(CH3)2), 3.55 (3H, s , - -OCH3) , 3.90 (1H, q, - - O - - C - - H ) ,  
4.44 (1H, d, H~'~, J = 7Hz), 5.35 (1H, m, AcO--C3--H),  
9.62 (1H, s, - -CHO).  

A c e t y l a t i o n  of X X  afforded t e t r a a c e t y l  demycarosy l -  
t e t r a h y d r o  I I  (xxI), Ca~H6~NO~6 , MS:  role 787 (M+), 
N M R :  2.01 (9H, s, OAc), 2.04, (3H, s, OAc), I R  (CHC13): 
absence  of O H  group.  

1 Detailed microbiological and isolation studies will be published in 
J. Antibiotics (Tokyo). 

2 MW, molecular weight; VPO, vapour pressure osmometryin ethyl 
acetate; MS, mass spectrum; MIC, minimum inhibitory concentra- 
tion against staphylococcus aureus (mcg/nfi); NMR, nuclear 
magnetic resonance spectrum in CDC13 (~ (ppm)); IR, infrared 
spectrum (KBr, cm-1); UV, ultraviolet spectrum; TLC, thin layer 
chromatography (SiO2). 

8 s = singlet, d = doublet; dd = double doublet; t = triplet; q = 
quartet; oct ~ octet; m ~ multiplet; J = coupling constant. 

4 T. WATANABE, H. NISHIDA and K. SATAK~, Bull. chem. Soc., Japan 
S~, 1285 (1961). 

5 T. WATANABE, Bull. chem. Soc., Japan 33, 1101 and 1105 (1960); 
3d, 15 (1961). - S. 0MURA, H. OGURA and T. HATA; Tetrahedron 
Lett. 7967, 609. - T .  HATA, S. 0MURA, M. KATAGIRI, H. OGURA, 
K. NAYA, J. ABE and T. WATANABE, Chem. Pharm. Bull. 75, 358 
(1967). - S. OMORA, M. KATAGIRI, H. OGURA and T. HATA, Chem. 
Pharm. Bull. 16, 1167 (1968). 

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

EtOAc) 

MS 2 role M + Mol. Formula MIC 2 (mcg/ml) 

Maridomycin I (I) 129-132 ~ --72.3 ~ 910 
Maridomycin II (II) 134-136 ~ --7L9 ~ 881 
Maridomycin III  (III) 135-138 ~ --76.0 ~ 911 
Maridomycin IV (IV) 143-146 ~ --76.2 ~ 896 
Maridomycin V (V) 144-149 ~ --73.6 ~ 882 
Maridomycin VI (VI) 149-154 ~ --77.7 ~ 864 

857 C4aHvlNOle 0.5 
843 C4~HegNOln 0.5 
829 C41H~TNO~6 1.0 
815 C40HesNOle 2.0 
815 C40HesNOI~ 5.0 
801 C~gHeaNOle 5.0 
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A c i d  h y d r o l y s i s  u n d e r  v i g o r o u s  c o n d i t i o n  ( 2 N .  HC1, 
r e f l ux )  of  X X  g a v e  a n  a m i n o s u g a r ,  m y c a m i n o s e  e ( X X I I ) ,  
m . p .  1 1 3 - 1 1 5  ~ w h i c h  w a s  i d e n t i c a l  w i t h  a n  a u t h e n t i c  
s a m p l e  o b t a i n e d  f r o m  l e u c o m y c i n  A 3. 

M a r i d o m y c i n  I I  (II)  w a s  o x i d i z e d  w i t h  CrOD-pyr id ine  
c o m p l e x  o r  M n O  2 t o  d e h y d r o m a r i d o m y c i n  I I  ( X X V I ) ,  
m . p .  2 0 6 - 2 0 7 ~  ( d e c o m p . ) ,  w h i c h  w a s  i d e n t i c a l  w i t h  
a u t h e n t i c  s a m p l e  o f  c a r b o m y c i n  7 in  U V - ,  I R - ,  MS- ,  
N M R - s p e c t r a ,  spec i f i c  r o t a t i o n  a n d  R f  v a l u e s  o n  T L C .  

T h e  s t r u c t u r e  of  c a r b o m y c i n  h a s  b e e n  e l u c i d a t e d  b y  
WOODYVARD e t  al. s. 

F r o m  t h e s e  f i n d i n g s ,  t h e  s t r u c t u r e  of  m a r i d o m y c i n  I I  
w a s  d e t e r m i n e d  t o  be  I I .  I t s  a b s o l u t e  c o n f i g u r a t i o n ,  ex -  
c e p t  for  t h e  C g - h y d r o x y l  g r o u p ,  w a s  a l so  c la r i f i ed .  F u r t h e r  
t r e a t m e n t  of  X X V I  w i t h  K I  in  A c O H  y i e l d e d  d e h y d r o d e -  
e p o x y m a r i d o m y c i n  I I  w h i c h  w a s  i d e n t i c a l  w i t h  c a r b o m y -  
c in  B 7 in  a l l  r e s p e c t s .  

Zusammen/assung. D a s  a u s  Streptomyces hygroscopicus 
i so l i e r t e  n e u e  M a k r o l i d  M a r i d o m y c i n  I I  1/isst s i c h  m i t  
SSmre M y c a r c o s e  u n d  M y c a m i n o s e  s p a l t e n .  A u f  G r u n d  d e r  

O x i d a t i o n  i n s  C a r b o m y c i n  sowie  d e r  s p e k t r o s k o p i s c h e n  
D a t e n  w u r d e  d ie  S t r u k t u r  a l s  I I  e rk l~ r t .  

M. 1V[UROI, M. IZAWA, H .  ONe ,  
E .  HIGASHIDE a n d  T.  KISHI 

Research and Development Division, 
Takeda Chemical Industries, Ltd., Osaka (Japan), 
23 June 7977. 
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v The authors are greatly indebted to Dr. F. A. HOCHSTEIN of Chas 
Phizer & Co., Inc., for valuable gifts of earbomycin and carbomycin 
B. 

8 R. B, WOODWARD, Angew. Chem. 69, 50 (1957). - M. E. KUEHNE 
and B. W. BENSON, J. Am. chem. Soc. 87, 4660 (1965).- R. B. WooD- 
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(1965). 

E f f e c t  of  D i u r n a l  R h y t h m  a n d  F o o d  W i t h d r a w a l  o n  

O c c a s i o n a l l y ,  we  h a v e  o b s e r v e d  f r o m  one  d a y  t o  t h e  
n e x t  m a r k e d  d i f f e r e n c e s  in  t h e  l e v e l s  of  s e r u m  t r i g l y -  
c e r i d e s  of  n o r m a l  r a t s .  S i nce  f a s t i n g  c a n  a f f e c t  s e r u m  a n d  
l i v e r  l ip id  l eve l s  1,2 a n d  t h u s  m a y  o b s c u r e  a n y  c h a n g e s  
c a u s e d  b y  a g i v e n  t r e a t m e n t ,  o u r  a n i m a l s  h a d  b e e n  a l l o w e d  
a c c e s s  to  f ood  u n t i l  t h e y  we re  k i l led .  W h e n  r a t s  o f  s i m i l a r  
age ,  w e i g h t  a n d  b o d y  w e i g h t  g a i n  w e r e  u s e d ,  t h e  w i t h i n  
g r o u p  v a r i a t i o n  of  s e r u m  t r i g l y c e r i d e s  in  b o t h  t r e a t e d  a n d  
u n t r e a t e d  a n i m a l s  r a r e l y  e x c e e d e d  1 5 % ,  

BARRETT a h a s  f o u n d  t h a t  p l a s m a  f ree  f a t t y  a c i d s  of  r a t s  
e x h i b i t  a m a r k e d  d i u r n a l  r h y t h m .  T h i s  is in  a c c o r d  w i t h  
t h e  f i n d i n g  o f  e x t r e m e l y  h i g h  t u r n o v e r  r a t e s  o f  free f a t t y  
a c i d s  in t h e  p l a s m a  4. A s  f a r  as  we a r e  a w a r e ,  n o  s t u d i e s  
h a v e  b e e n  c o n d u c t e d  o n  t h e  e f fec t  of  d i u r n a l  r h y t h m  on  
s e r u m  t r i g l y c e r i d e s  in t h e  f ed  a n d  f a s t e d  r a t .  T h e r e f o r e .  
e x p e r i m e n t s  w e r e  c a r r i e d  o u t  to  d e t e r m i n e  t h e  e f f ec t  of  
f a s t i n g  a n d  k i l l i ng  t i m e  o n  r a t  s e r u m  t r i g l y c e r i d e s  las  wel l  
a s  o n  c h o l e s t e r o l  a n d  p h o s p h o l i p i d s ) .  

Methods. Since  h e m o l y z e d  b l o o d  w a s  s o m e t i m e s  o b t a i n -  
ed  in  o u r  s t u d i e s ,  we f i r s t  d e t e r m i n e d  t h e  e f fec t  of  h e m o l -  
y s i s  o n  s e r u m  t r i g l y c e r i d e s .  U n h e m o l y z e d  b lood  w a s  
c o l l e c t e d  f r o m  u n t r e a t e d  fed  a l b i n o  r a t s  (Cha r l e s  R i v e r l  
a t  09.00 h a n d  e a c h  s a m p l e  w a s  i m m e d i a t e l y  d i v i d e d  i n t o  
2 t u b e s .  T h e  b l o o d  f r o m  one  g r o u p  w a s  a l l o w e d  to  s t a n d  
for  3 h a n d  c l ea r  s e r u m  w a s  o b t a i n e d  a f t e r  c e n t r i f u g a t i o n .  
T h e  b l o o d  f r o m  Lhe s e c o n d  g r o u p  w a s  h e m o l y z e d  w i t h  t h e  
a i d  of  w o o d e n  a p p l i c a t o r s  a n d  c e n t r i f u g e d .  S e r u m  t n -  
g l y c e r i d e  l eve l s  w e r e  m e a s u r e d  b y  t h e  s e m i - a u t o m a t e d  
m e t h o d  of  KRAML a n d  COSYNS 5. 

F o r  t h e  s t u d i e s  on  d i u r n a l  r h y t h m ,  m a l e  a l b i n o  r a t s ,  
w e i g h i n g  1 8 0 - 1 9 0  g, w e r e  f ed  P u r i n a  l a b  c h o w  a d  l i b i t u m .  
L i g h t i n g  w a s  a u t o m a t i c a l l y  r e g u l a t e d  t o  p r o v i d e  12 d a i l y  
h of  l i g h t  f r o m  08.00 to  20.00 h.  A n i m a l s  w e r e  k e p t  u n d e r  
o b s e r v a t i o n  fo r  3 d a y s  a n d  o n l y  t h o s e  w i t h  n o r m a l  w e i g h t  
g a i n  a n d  food  i n t a k e  we re  u s e d .  O n  d a y  of k i l l i ng ,  f ood  
( b u t  n o t  w a t e r )  w a s  w i t h d r a w n  f r o m  h a l f  t h e  a n i m a l s  a t  
08.00 h a n d  t h e  r a t s  we re  d e c a p i t a t e d  a t  v a r i o u s  t i m e s  
d u r i n g  t h e  n e x t  24 h.  S e r u m  t r i g l y c e r i d e s  5, c h o l e s t e r o l  6, 
a n d  p h o s p h o l i p i d s  v we re  m e a s u r e d  a c c o r d i n g  to  p r e v i o u s l y  
d e s c r i b e d  t e c h n i q u e s .  

S e r u m  Lipid Leve ls  in the Rat  

Results and discussion. T h e  r e s u l t s  of  t h e  h e m o l y s i s  
s t u d y  ~are p r e s e n t e d  in  t h e  T a b l e .  I t  w a s  f o u n d  t h a t  
h e m o l y s i s  h a d  no  e f f ec t  o n  s e r u m  t r i g l y c e r i d e  l eve l s  in  
b o t h  m a l e  a n d  f e m a l e  r a t s .  

T h e  e f f e c t  of  f a s t i n g  a n d  d i u r n a l  r h y t h m  on  s e r u m  l i p id s  
is p r e s e n t e d  in  t h e  a c c o m p a n y i n g  F i g u r e .  I t  w a s  f o u n d  
t h a t  , b o t h  f a s t i n g  a n d  k i l l i ng  t i m e  h a d  a p r o f o u n d  e f f ec t  
on  s e r u m  t r i g l y c e r i d e  leve ls .  I n  f ed  r a t s ,  t r i g l y c e r i d e  
g l y c e r o l  l e v e l s  a t  08.00 h w e r e  14 m g / 1 0 0  m l  a n d  d e c l i n e d  
to  a m i n i m u m  of  7 - 8  m g  100 m l  in t h e  e a r l y  e v e n i n g .  
F a s t i n g  l eve l s  we re  m a r k e d l y  lower  t h a n  t h o s e  of  f ed  r a t s ,  
r e a c h i n g  a m i n i m u m  of  2 - 3  r a g / 1 0 0  m l  in  t h e  e v e n i n g  a n d  

Effect of hemolysis on rat  serum tngliyceride levels 

Triglyceride glycerol (mg~ 100 ml) 

Serum Male rats  Female rats  

Unhernolyzed 15.5 a- 1.43 10.6 :a: 1.10 
Heinolyzed 16.0:2:1.64 10.0 ~- 0.82 
Mean difference 0.5 ~ 0.92 0.6 = 1.12 

Blood from Charles River albino rats, weighing 180-190 g was used. 
Mean difference refers to difference in glycerol levels for each animal 
as a result of hemolysis. Results are presented as mean i s tandard 
error for 10 rats[group. 
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