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Structures  of M a r i d o m y c i n  I, III, IV, V and VI, Macrol ide  Ant ib iot ics  

The isolat ion of mar idomyc ins  (I, II ,  I I I ,  IV, V, VI) and  
the  s t ruc tu re  of m a r i d o m y c i n  I I  have  been  repor ted  in 
the  preceding  pape r  1. All of these  componen t s  show similar 
physicochemical ,  chemical  and  biological proper t ies .  E a c h  
c o m p o n e n t  gave the  same color react ions  w i th  e r y t h r o m y -  
cin t e s t  and Dragendor f f  reagent ,  and  showed the  same 
ul t raviole t  end absorpt ion.  The following funct ional  
groups were observed in the  N M R - a n d  I R - s p e c t r a  of 
these  compounds  (Table I). 

Alkali  hydro lys is  of mar idomyc in  I (I), C4sH71NO16, 
l I I  (III),  C41HevNOl~, IV (IV), C40H65NO~6, V (V), 
Ca0H65NO16, VI (VI) C30H~aNO16 gave 1 mole each of 
propionic  acid and  isovaleric acid, 2 moles of propionic  
acid, 1 mole each of acetic acid and propionic  acid, 1 mole 
each of acet ic  acid and  propionic  acid, and  2 moles of 
acetic acid, respect ively .  Methanolys is  of I a f forded ~- 

and  B-methyl  isovaleryl  mycaroside .  By the  same t rea t -  
m e n t  bo th  I I I  and  IV gave s - m e t h y l  p rop iony l  mycaros ide  
(XXVII I )2 ,  [~]~2--145.2  (c = 0.5 in CHCla), and  i ts  
B-anomer ( X X I X ) ,  [~]~1 4- 18.2 (c = 1.5, in CHCI3), while 
V and  VI yie lded m and  B-methyl  ace ty l  mycaros ide  
( X X X )  2 (Table II).  

On mild acid hydrolys is  of 9 -dehydromar idomycins ,  
2 k inds  of demycarosy l  der ivat ives  were ob ta ined ;  one 
f rom 9-dehydro compounds  of I, I I I ,  V and  the  o ther  f rom 
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Table 1. NMR- and IR-spectra of maridomycins 

Component 

Group I II III IV V VI 

C4"-OAe -- 2.16 2.17 
Ca-OAc -- 2.25 2.24 2.26 
-N(CH3) 2 2.54 2.54 2.52 2.54 2.55 2.55 
-OCH 3 3.55 3.56 3.53 3.55 3.55 3.56 

-O-C-H 3.91 3.92 3.89 3.91 3.91 3.93 

HO-CeH 4.03 4.03 4.02 4.02 4.04 4.03 

CI'H 4.45 4.46 4.43 4.45 4.45 4.46 
C4"H 4.63 4.64 4.61 4.62 4.62 4.63 
CI"H 5.06 5.08 5.05 5.06 5.07 5.08 
Olefine CllH 5.69 5.66 5.67 5.65 5.69 5.67 
Olefine C10 H 6.09 6.10 6.08 6.08 6.09 6.10 
-CHO 9.63 9.65 9.62 9.64 9.64 9.64 

(d ppm, 100 Mc, in CDC13) 

IR ~-C-O-Ac (KBr) 1235 cm t _ 1237 cm -1 1242 cm 1 1239 cm -1 

Table II. Fatty acid and neutral sugar moieties 

Maridomycin Alkali hydrolysis Acid methanolvsis 

Fatty acid ct- and B-Neutral sugar 

I (CH3)2CHCH2COOH CH3CH2C00H R=(CH3)2CHCH2CO 
II (CH3)2CHCH2COOH CH3COOH R=(CHs)~CHCH2CO- 
III CHsCH2COOH CH3CH2COOH R=CH~CH2CO 
IV CHsCH2COOH CH3COOH R=CH3CH2CO- 
V CH~COOH CHzCH~COOH R-CHsCO- 
VI CH3COOH CH3COOH R=CH3CO- 

OCH3 

CH3-~O~I/X'(OCHs) 
R0,Z g J 

CH3 
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EXPERIENTIA 28/2 

F ig .  1. 

R1 Rz R e R 4 p K a '  

I COCH2CH 3 COCH2CH(CHa)  2 H H 6.9 
I II  z COCH~CH 3 COCH~CH 3 H H 6.9 
IV C O C H  a COCH~CH 3 H H 6.9 
V COCH2CH 3 COCH 3 H H 6.9 
VI COCH 3 COCH 3 H H 6.9 
X X X I  C O C H . C H a  COCH2CH(CH3)I  COCH3 C O C H  3 4.7 
X X X I I  COCH2CHa COCH2CH(CH3)~ COCH~CH 3 COCH2CH 3 4.7 
X X X I I I  COCH2CH3 COCH2CH(CHa)I  C O C H . C H  3 H 6.6 
X X X I V  COCH2CH~ COCH2CH(CH3) 2 H COCH2CH 3 4.7 

(1) 742 (5) 682-742-ACOH (9) 724--742-Hz0 
f(2) 644 (6) 584-644-AcOH 
I (3) 614 (7) 554-614-AcOH 
I(4) 599 (8) 539-sg9-AcOH 1 
I ] f 

i i 
CH 3 CHzCHO ' I 

0 I I O j 
HO 0 0 

HO N HO CH3 
/\ 

OCCH3 CH3 CH3 

0 @ ~ 0  > 00 I (H) T74 (TZ) 22g 

(13) 300 
1(10) 4-25 (14) 402 
I N+ 843 

(15) 85 

i l ICH3 

L 0 +CCHzCH 
', \ 

CH3 

Mass s p e c t r u m  of  m a r i d o m y c i n  I I  

Tab le  I I I .  

M+ (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

I 857 
I I  843 
I I I  829 
IV 815 
V 815 
VI 801 742 
VI I  927 826 
V I I I  885 784 
I X  885 784 
X X V I  841 740 
X X X I  941 840 
X X X I I  969 868 
X X X I I I  913 812 
X X X I V  913 812 

756 658 628 613 682 584 554 
742 644 614 599 682 584 554 
756 
742 
756 

539 
539 

658 628 613 682 584 554 539 
544 614 599 682 584 554 539 
658 628 613 682 584 554 539 
644 614 599 682 584 554 539 
728 698 683 766 668 638 623 
686 656 641 724 626 596 581 
686 656 641 724 626 596 581 
642 612 597 680 582 552 537 
742 712 697 766 688 638 623 
770 740 725 794 696 666 651 
714 684 669 738 640 610 595 
714 684 669 738 640 610 595 

738 439 174 229 300 402 85 
724 425 174 229 300 402 85 
738 439 174 201 300 374 57 
724 425 174 201 300 374 57 
738 439 174 187 300 360 43 
724 425 174 187 300 360 43 

467 216 229 342 444 85 
425 216 229 342 444 85 
467 174 229 300 402 85 
437 174 229 3 0 0  402 85 
481 216 229 342 444 85 
495 230 229 356 458 85 
495 174 229 300 402 85 
439 230 229 356 458 85 
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those of I I ,  IV, VI.  The difference be tween the  2 demycaro-  
syl der ivat ives  is assumed to come from the  f a t ty  acid 
moiet ies  at  carbon 3. And the  differences among 9-dehy- 
d romar idomyc in  I, I I I ,  V and among  9-dehydromarido-  
mycin  II ,  IV, VI,  all  come from the  f a t ty  acid moiet ies  at  
carbon 4". On the  basis of these findings, the  s t ructures  of 
mar idomycins  were proposed as shown in the  Figure.  

To confirm the  proposed structures,  the  mass fragmen- 
t a t ion  pa t te rns  4 of each componen t  and their  der iva t ives  
were inspected (Table I I I ) .  

Comparison of Mar idomycin  I and I I ;  Mar idomycin  I 
shows molecular  peak a t  857, which is 14 mass uni t  
greater  than  tha t  of I I  The  f ragments  (1), (2), (3), (4), 
(9) and (10) correspond to aglycone moiet ies  and show 1 
methy lene  (m/e 14) difference be tween  I and I I  

The f ragments  (11), (12), (13) and (14) indicate  t ha t  
t hey  have  the  same acylsugar  moiety.  

These mass pa t te rns  and the  l iberat ion of propionic  
acid from I wi th  alkali  hydrolysis  suggest tha t  the  propio- 
nyl  group is located at  carbon 3 or 9. The N M R  spin 
decoupling s tudy  excludes the  possibi l i ty of carbon 9. 
The  e l iminat ion mechan ism of the  propionic acid accounts 
for the f ragments  (5), (6), (7) and (8). 

Thus it  was concluded tha t  I has propionyl  group at  
carbon 3 instead of acetyl  group a t  carbon 3 in I I  

The  mass spectra of I -d iace ta te  (XXXI) ,  I -d ipropionate  
( X X X I I ) ,  I -9-propionate  ( X X X I I I )  and I -2 ' -propionate  
( X X X I V )  together  wi th  their  NMR-spec t r a  and p K a '  
va lues  suppor t  the  s t ructure  of I. 

The s t ructures  of o ther  mar idomycin  components  were 
establ ished analogously as shown in the  figure 5. 

Zusammen/assung. Strukturaufkl / i rung einer Gruppe 
yon Ant ib io t ika  aus der Reihe  der Makrolide. 
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A n t i m o n y  Trichlor ide  Catalyzed React ions  on 
Khusinol  

Unlike the wel l -known Lewis acids, a lumin ium chloride 
and boron tr if luoride,  which are extens ively  used in 
s t ruc tura l  and synthet ic  organic chemistry,  there  is no 
similar  record in the  l i tera ture  about  the  use of an t imony  
trichloride. L imi ted  use of a n t i m o n y  tr ichloride has, how- 
ever, been made  in the r ea r rangement  of phenolic ethers 1, 
and as a spray reagent  for the  ident i f ica t ion  of isoprenoids 3. 
We  have  recent ly  observed t h a t  an t imony  trichloride, 
unl ike a lumin ium chloride and boron tri t luoride, uniquely  
catalyses some reactions on terpenoids.  In  the  present  
communica t ion ,  an interes t ing addi t ion  of CHaOH to the  
methylenic  double bond of Khusinol  8 (1) in the  presence 
of ca ta ly t ic  a m o u n t  of a n t i m o n y  tr ichloride is described. 

Khusinol  (I), on warming  brief ly on water  ba th  wi th  a 
methanol ic  solution of an t imony  trichloride, affords a pale 
yel low mobile  l iquid from which a compound  ~ a s  isolated 
in a pure form (TLC) by  co lumn ch romatography  over  
alumina,  in 90% yield. Chemical  and spectroscopic da ta  

Terpeno ids ,  a Nucleophi l ic  Addit ion  React ion on 

presented in this paper  shows tha t  this compound  re- 
presents  a hyd roxy  ether  (II, C16H~sO~) All compounds  
gave sat isfactory e lementa l  analysis. 

The  IR- spec t rum of the  compound  showed intense 
bands a t  3450 cm -1 (hydroxyl  group), 1060 (methoxyl  
group) and at  810 cm -1 ( t r isubst i tuted double bond). The 
compound  gave a posi t ive t e t r an i t rome thane  test  and the  
presence of only 1 olefinic l inkage was confr imed by 
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