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Abstract - The absolute stereochemistry of tetronomycin (2). a novel acyl- 

tetronic acid ionophore, was confirmed by comparison of the degradation product 

3 with the synthetic enantiomer 9 derived f r o m  L-rhamnose. The enantiomer 

18 o f  the polyether subunit of 2 was synthesized by coupling 9 with tetra- 

hydropyran portion 15 prepared from D-glucose. 

Tetronasin (ICI-139603)~ (1) and tetronomycin2 (2)  reported early in the 1980s are structurally 

unique polyether antibiotics which contain a-acyl-8-tetronic acids as an acidic function. As 

seen from the absolute structures depicted below, which have been determined by X-ray crystallog- 

raphic analyses, the two molecules share very similar constitution but tetronomycin has the 

opposite configurations at all ten chiral  center^.^ Furthermore, it should be noted that the 

tetronic acid of 2 bears additional methylene group at the y-position. This paper describes 

confirmation of the absolute structure of tetronomycin via a chemical degradation study, and also 

synthesis of the enantiomer o f  the polyether subunit. 

Ozonolysis of 2 in dichloromethane at low temperatures followed by reductive workup with sodium 

Tetronasin (lCl-139603) 

(1) 

Tetronornycin 

(2) 



borohydr ide  produced t e t r a h y d r o f u r a n  f r a g m e n t  3) [olD2'  -11.9' 0.88, CHC13) i n  74% y i e l d .  I n  

o r d e r  t o  d e t e r m i n e  t h e  a b s o l u t e  s t e r e o c h e m i s t r y  of t h e  d e g r a d a t i o n  p r o d u c t  3, we have p repa red  

(3&6&,7S) cornpound 9 f o r  c o m p a r i s o n  by u s i n g  L-rhamnal - d i a c e t a t e  (4) as che  s t a r t i n g  m a t e r i a l  . 

(Scheme 1). Thus ,  ( 4 ~ ) - ) - a c e t o x y - ( 5 ~ ) - m e t h o x ~ m e t h a x y - 2 ~ h e x e e l  ( 5 )  o b t a i n e d  f r o m  4 i n  8 0 %  y i e l d  

v i a  P e r l i n  r e a c t i o n 5  and Q-me thoxymethy la t i an  was s u b j e c t e d  t o  c a t a l y t i c  hydrogena t ion  (10% Pd-C, 

AcOEt) and t h e n  W i t t i g  r e a c t i o n  w i t h  Ph3P=CHCOOMe i n  r e f l u x i n g  MeCN. The r e s u l t i n g  c o n j u g a t e d  

e s t e r  6 (86% y i e l d  f o r  t h e  t w o  s t e p s )  was t r e a t e d  w i t h  m e t h a n o l i c  KOH t o  g i v e  a n  i n s e p a r a b l e  

m i x t u r e  o f  - - t e t r a h y d r o f u r a n  7 a n d  i s o m e r  (3 .4: l  r a t i o  by ' ~ - n m r ,  94% y i e l d ) .  T h e  

m i x t u r e  was s u b j e c t e d  c o  r e d u c t i o n  w i t h  i-Bu2A1H (Et20,  -40 "C), r emova l  of t h e  MOM p r o t e c t i n g  

g roup  (1:40 HCIITHF, 40-45 OC), and s e l e c t i v e  Q - s i l y l a t i o n  (t-BuMe2SiC1, i rn idazo le ,  -80 t o  10 OC) 

t o  a f f o r d  8 as a homogeneous o i l  a f t e r  ch romatograph ic  purification (34% o v e r a l l  y i e l d  f rom 6 ) .  

F i n a l l y ,  *me thy la t ion  of 8 (MeZSO4, NaH. THE) f o l l o w e d  by d e s i l y l s t i o n  (TsOH, aqueous acetone) 

a f f o r d e d  compound 9 (90% y i e l d ) ,  [ a l D Z 7  +12.6' (c 1.37, CHC13), which was i n d i s t i n g u i s h a b l e  f rom 

3 i n  t h e i r  ' ~ - n r n r  s p e c t r a .  T h u s ,  t h e  o b s e r v e d  s i g n  o f  [elD f o r  3, o p p o s i t e  t o  t h a t  of  9 ,  

s u p p o r r s  t h e  a b s o l u t e  s t e r e o c h e m i s t r y  p r e v i o u s l y  a s s i g n e d  fo r  2. 

With  t e t r a h y d r o f u r a n  9 a t  hands ,  we p u r s u e d  s y n t h e s i s  of t h e  e n a n t i o m e r i c  p a l y e t h e r  f r a g m e n t  (18) 

by j o i n i n g  9 w i t h  t e t r a h y d r o p y r a n  a l d e h y d e  15 (Scheme 2). The (6s) c h i r a l i t y  of 15 was s e c u r e d  

Scheme 1. 
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by employ ing  u n s a t u r a t e d  s u g a r  10 as t h e  s t a r t i n g  m a t e r i a l ,  r e a d i l y  a c c e s s i b l e  from 9-glucose.h 

C a t a l y t i c  hydrogena t ion  of 10 (10% Pd-C, A c O E t )  under  medium p r e s s u r e  produced a 5:1 m i x t u r e  of 

11 and i t s  C-Me epirner.6 The m i x t u r e  was ~ e q u e n t i ~ l l y  t r e a t e d  v i t h  t o luene -1 - su l fon ic  a c i d  i n  

r e f l u x i n g  aqueous acetone and w i t h  Ph3P=CHCOOMe i n  r e f l u x i n g  MeCN t o  g i v e  12 (homogeneous o i l )  i n  

79% ~ i e l d  a f c e r  s i l i c a  g e l  chromatography. The t e r m i n a l  a c e t o x y  g roup  i n  12 was t h e n  r e p l a c e d  by 

t - b u t y l d i m e t h y l s i l y l ~ x y  g roup  by h y d r o l y s i b  w i t h  0.5% m e t h a n o l i c  XOH f o l l o w e d  by s e l e c t i v e  sily- 

l a t i o n .  The r e s u l t i n g  compound 13 (71% y i e l d )  was now t r e a t e d  w i t h  40% T r i t o n  B  (1 e q u i v )  i n  THF 

a t  0  'C f o r  1 5  min  a n d  t h e n  w i t h t - B u O K  (0.2 e q u i v . )  i n  TWF a t  room t e m p e r a t u r e  f o r  4 h ,  a f f o r -  

d i n g  a 5 : l  m i x t u r e  o f  t e t r ahydropyran  (14) and its C(2) e p i m e r  (68% ~ i e l d )  which are ch romatogra -  

p h i c a l l y  s e p a r a b l e .  Compound 14 w a s  c o n v e r t e d  t o  a l d e h y d e  15 (91% y i e l d )  by Swern o x i d a t i o n  
7 

a f t e r  d e s i l y l a t i o n  (TsOH, aq. and t h e  a ldehyde  was employed f a r  a J u l i a  coup l ing8  w i t h  

s u l f o n e  16 d e r i v e d  f rom 9 i n  two s t e p s .  (PhSSPh, g-Bu3P, py r id ine19  t h e n  MCPBA). 

T h u s ,  s u l f o n e  16 was m e t a l l a t e d  v i t h  n-BuLi (1.1 e q u i v . ,  THF, - 7 8  OC)  a n d ,  a f t e r  a d d i t i o n  o f  

M ~ B ~ ~ , "  a l l o w e d  t o  r e a c t  w i t h  15 t o  g i v e  hydroxysu l fone  17 i n  73% y i e l d .  g -Benroy la t ion  of t h i s  

i n t e r m e d i a t e  (PhCOC1. Et3N, 84% y i e l d )  f o l l o w e d  by t r e a t m e n t  v i t h  5% Na-Hg (Na2HP04. MeOH) 

a f f o r d e d  a 2: l  m i x t u r e  of 18 and *-olefin i s o m e r  (55% y i e l d )  which are s e p a r a b l e  by HPLC. 
11 
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