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Abstract - Structures o f  13-384 a n t i b i o t i c s  have been deduced based on chemical 

degradation aqd spectroscopic evidence. 

1 A n t i b i o t i c s  13-384 components 1 (11 and 5 (21 are produced hy Micromonospora Carbonacea. 

They are h igh ly  ac t i ve  against  gram p o s i t i v e  bac te r i a  and i n  p a r t i c u l a r  they are a c t i v e  

against m e t h i c i l l i n  r e s i s t a n t  Staphylococci. Both of these compounds belong t o  the  group o f  

2 ol igosacchar ide a n t i b i o t i c s  as character ized by the  oresence of two or tho es ter  carbon 

atoms, aromatic es ters  and several sugar residues. L i k e  everninomicins compound ( 1 )  shows 

the presence o f  a n i t r o  group a t  v max 1540 cm-' and compound (2 )  lacks  t h i s  absorpt ion.  

C a t a l y t i c  hydrogenation o f  compound ( 1 )  y i e l d s  compound ( 2 )  thus es tab l ish ing t h a t  the  two 

compounds d i f f e r  i n  t h e i r  ox idat ion  l eve l  and i t  w i l l  be evident i n  t h i s  communication t h a t  

compound (11 possesses evern i t rose moiety ( 3 )  and compound (2 )  c o n t a ~ n s  3-desnitro-3-amno- 

1 evern i t rose residue (4 ) .  The H-nmr spectrum o f  (11 (see attached spectrum w i th  a few 

re levant  assignments) ind ica ted the presence of five methyl doublets, two t e r t i a r y  methyls, 

two aromatic methyls and f i v e  methoxyl groups. The "c-nmr spectrum ind ica ted t w o  o r tho  

es ter  carbons a t  6 119.2 and 120.4 and when compared8 w i th  everninomicin 0 ( 5 )  i t  showed an 

ex t ra  aromatic ester carbonyl carbon a t  6157.0, and s i x  ex t ra  aromatic carbons a t  

6 161.7, 96.3, 158.5, 115.2, 138.7 and 106.8 corresponding t o  t h e  aromatic res7due a t  C52 i n  

( 1 ) .  Methylat ion of ( 1 )  w i t h  dialomethane y ie lded  the d ~ k t h y l  d e r i v a t i v e  ( 6 )  i n  wh~ch  one 

of the  phenol ic hydroxyl groups escaped methylat ion.  

Compound (11 i s  an amorphous so l i d ,  C70Hg7N038C12, u max 1540 cm-' ( n i t r o ) ,  -47.2' 

(methanol). Molecular weight of (11 i s  establ ished t o  be 1629 based on FAB ( fas t  atom 

bombardment) mass spectrometry. I n  an e a r l i e r  pub l ica t ion3 we have disclosed the use of h igh 

reso lu t i on  FA8 mass spectrometry f o r  the  determinat ion of molecular weight and fragmentat~on 

pa t te rn  of o l igosacchar ide a n t i b i o t i c s .  We, therefore,  compared the FA8 mass spectra of ( 1 )  

and everninomicin D ( 5 )  (see Figure 1 I and concluded tha t  a )  the  two a n t i b i o t i c s  have 



i d e n t i c a l  composition and sequence of A, 8 and C r ings;  b )  the  E r i n g  has an ex t ra  hydroxyl 

group i n  (1): c )  the H r i n g  i n  ( 1 )  has a hydroxyl group compared t o  a methoxyl group i n  (51 

and the subs t i t u t i on  pat tern  a t  C5? i n  the  two compounds are d i f fe rent .  

Accurate mass measurement ind ica ted t h a t  the group attached a t  C5? i n  compound ( 1 )  t o  be 

1 C8H7U4 (m/z 167) and based on H-nmr spectra, as w i l l  be discussed l a t e r ,  i t  appeared t o  be a 

2.4-dihydroxy-6-methylbenzoyloxy residue. Resul ts o f  the h igh reso lu t i on  FA8 mass spectral  

data of some important ions  of ( 1 )  are summarized i n  Figure 1. As has been reported e a r l i e r ,  

these compounds fragment a t  the  center ortho es ter  generating two sets o f  fragment ions  which 

are easy t o  recognize: one set shows ch lo r i ne  isotopes and the other se t  o f  ions  contains no 

chlor ine.  We observed peaks for  (M+H)+ and ( M + N ~ ) +  o f  moderate i n t e n s i t y  using g lycero l  and 

th iog l yce ro l  as a mat r ix  and dimethyl sulphoxide as solvent.  However, t o  obta in  the accurate 

composition of ( 1 ) .  C70Hg7N038C12. s have added the accurate mass o f  the ch lo r i ne  conta in ing 

fragment mlz 696.1874 (ca lcu la ted for  C29H40N014C12: m l z  696.18261 and the o ther  fragment a t  

mlz 935.3386 (ca lcu la ted for  C41H59024 mlz 935.3396) and subtracted two mass u n i t s  because 

each o f  the  above fragments ar ises  by the  t r a n s f e r  o f  a hydrogen atom. Using s i m i l a r  

argument we have establ ished the composition o f  ( 2 )  t o  be C70Hg9N036C12. AS  one would expect 

4 i n  chemical degradation experiments, ( 1 )  behaves very s i m i l a r l y  t o  everninomicin D ( 5 ) .  

Thus when a methylene ch lo r i de  so lu t ion  of ( 1 )  i s  s t i r r e d  w i t h  0.1N HCl , it y i e l d s  ( 7 )  which 

when t reated w i th  diazornethane undergoes cleavage t o  y i e l d  the  lac tone (8 )  and compound (9) .  

6 The lactone ( 8 )  i s  found t o  be i d e n t i c a l  w i t h  the one obtained from everninomicins 85, C and 

lJ4. Single and two dimensional 400 MHz nmr data of ( 8 )  show the C18 hydroxyl t o  have 

4 equator ia l  stereochemistry, which i s  the  opposite o f  what we reported i n  an e a r l i e r  work . 
based on an assumption, from i r  data, o f  a boat conformation f o r  the  lactone r i n g  i n  (81. 

I n  compound ( 1 )  strong NOESY connect iv i ty  among the 17, 19 and 21 protons, p lus  the  two 

d i a x i a l  couplings (J18,19 = J19,20 = 8 Hz) demonstrate a cha i r  conformation and arabino 

9 stereochemistry f o r  r i n g  C. A recent pub l i ca t i on  has a lso  suggested rev i s i on  of HIE 

stereochemistry. Compound (9 )  i s  an amorphous s o l i d  C43H64025 (mlz 980.38321, h1i6 -46.9' 

(chloroform), A trifluoroethanol 242 nm (22,231). 261 (11099). 278 nm (5223), 294 nm 

(2970), v max 1735 cm-' ( es te r ) .  l ~ - ~ m r s p e c t r u m  of (9 )  shows the presence of two methyl 

doublets (61.31, 1.33), a t e r t i a r y  methyl ( 6 1 . 2 ) .  an aromatic mrthyl  ( 62 .5 ) .  f i v e  methoxyl 

groups, four anomrric hydrogens ( 65.31, 4.27, 4.96, 4.78). two aromatic hydrogens appear a t  

( 66.33) and H52 appears a t  ( 65.43) as a doublet  of a doublet and the l a rge  coupl ing 

constants (J51,52 = J52,53a = 9.7 Hz: J52,53e = 5.8 Hz) would suggest H52 t o  be i n  an ax ia l  

o r ien ta t ion .  
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In-nmr Spectrum of Compound (1) 

2% m CDC131CD~ OD 



( 1 1 )  R = H; R1 = OMe. Rz = OH 

(13) R = Me. R'  - R2 - OMe 

(17) R = H, R' = RZ = OMe 
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1n compound (9). CZ3 appears a t  6 71.1 compared t o  6 45.8 f o r  o ~ g o s e ~ ' ~  ( l o ) ,  i n d i c a t i n g  a 

h y d r o ~ y l  subs t i t u t i on  a t  t h a t  carbon. Also i n  compound (9 )  C45 appears a t  6 72.5 compared t o  

6 80.5 i n  (10).  This i nd i ca tes  t ha t  the  C45 methoxyl group i n  compound (10) which appears 

a t  6 58.4 i s  replaced by a hydroxyl subst i tuent  a t  t h a t  p o s i t i o n  i n  compound (9 ) .  

1 The H-nmr spectra o f  ( 9 )  and (10) show the expected s i m i l a r i t i e s  and di f ferences. For 

example, cha rac te r i s t i c  s i n g l e t s  f a r  H54 are present i n  both the  compounds a t  65.14 and 

5.22. I n  compound ( 9 )  H5? appears a t  65.43 as  a m u l t i p l e t  and two dimensional nmr 

connec t i v i t y  experiments demonstrate i t s  ax ia l -ax ia l  couplings w i t h  H51 and H53. As I n  ( l o ) ,  

H50 and H51 i n  (9)  are both  ax ia l .  Hydrolysis o f  ( 9 )  i n  methanol and p-toluenesulphonic acid 

y i e l d s  (11)  and (12).  

The mass spectral  data of (11)  shows ions corresponding t o  (151 a t  m/z 133 and (16 )  a t  m/z 

161. When the l ~ - n m r  and l3c-nm, spectra o f  (111 are compared w i t h  ever te t rose 8 (171 
7 

s t r i k i n g  s i m i l a r i t ~ e s  become apparent. The d l f f e rence  between the two compounds i s  the  

absence of the s igna l  f o r  the C45 0-methyl group i n  (11).  This i s  consistent w i t h  a l l  the 

observations made so f a r  i n  nmr and ms of (1 )  and (9) .  Thus compound (11)  must be 

45-des-U-rnethylevertetrose 0. To v e r i f y  the  s t ruc tu re  f u r the r  and a lso  t o  assign the 

absolute stereochemistry o f  (11 1 i t  i s  methylated w l t h  methyl i od ide  i n  the  presence of 

sodium hydr ide  and dimethyl sulphoxide. Permethylated compound (131 thus obtained i s  found 

t o  be i d e n t i c a l  i n  a l l  respects [nmr, mass spectra, IdD -61.8 (CHCl3l] when compared w i th  

5 permethylated ever te t rose B . The s t ruc tu re  and absolute stereochemistry o f  ever te t rose 8 

7 (171 have been r i g i d l y  establ ished by us i n  an e a r l i e r  pub l i ca t i on  . 
The s t ruc tu re  of compound (12). o i l ,  CI7HZZO9 (m/z 370.1255: calc.  370.1264) has been 

assigned based an nmr and high reso lu t l an  mass spectral  data and c o r r e l a t i o n  w i th  the data 

4 
publ ished on olgose s ide chain (14) . Upon methanolysis o f  compound (11, compound (19)  was 

i so la ted  which on treatment w l t h  diazomethane y ie lded (12).  Compound (191, C15H1809 

(m/z 342.0942) showed an aromatic methyl a t  62.50 (d: J60,62 = 1 Hz), two meta coupled 

aromatlc protons a t  66.23 (H58: J58,60 = 2 HZ) and 66.19 (HsO: J58,60 = 2 HZ and 

J60,62 = 1 Hz), a carbomethoxyl group a t  63.80, two methylene dioxy protons H54 a t  65.03 

and 5.24 ( J  = 0 Hz), H50 a t  64.51 (J50,51 = 5 HZ) and H51 a t  64.47 (J51,52 = 5 HZ). 

13c-nmr o f  (19) and (12) a lso  v e r i f y  the  s t ruc tures  assigned t o  these compounds. 

Compounds (11)  and (12)  are der ived by methanolysis of ( 9 )  and as we have argued i n  an 

4 e a r l i e r  pub l i ca t i on  dur ing  t h e  s t r u c t u r a l  e l uc ida t i on  o f  olgose (10).  we concluded t h a t  ( 9 )  

i s  der ived by the l o s s  o f  methanol between the -C02Me and C53 hydroxyl  group i n  (12) and the 

hydroxyls a t  Cg6. C47 i n ( l l 1 )  forming an o r tho  es ter  l inkage i n  (9) .  This, as i n  the  case o f  



olgose, would exp la i n  the  presence of -C02Me i n  (12)  and an o r t ho  es te r  i n  ( 9 ) .  

As mentioned, m i l d  a c i d i c  hyd ro l ys i s  of  ( 1 )  y i e l d s  ( 7 )  which undergoes cleavage w i t h  

diazomethane t o  y i e l d  ( 8 )  and (9 ) .  This sequence o f  r eac t i ons  p a r a l l e l s  chemical degradat ion 

2 of everninomicins . It has been po in ted  ou t  a l ready t h a t  ( 1 )  has two o r t ho  es te r  carbons ou t  

of  which one belongs t o  compound (9) .  The second or tho  es te r  i s  opened t o  a hydroxv es te r  i n  

( 7 )  under ac i d i c  cond i t i ons  and dur ing  t h e  diazomethane reac t i on  t h e  newly formed hydroxy 

es te r  moiety i s  cleaved t o  g i v e  (81  i n  which t h e  phenol ic  hydroxyl  qroup i s  methylated and 

compound ( 9 )  i n  which two pheno l i c  hydroxyl  groups are methylated. I n  (71, a new es te r  

carbon.yl group i s  formed and i t  lacks  the  presence o f  one of  t h e  o r t h o  e s t e r  carbons o f  ( 1 ) .  

We ProPoSe, therefore,  t h a t  t h e  combination of  t h i s  es te r  carbonyl  group a t  C16 w i t h  t h e  

hydroxyl  groups a t  CZ0 and CZ4 o f  ( 7 )  r e s u l t s  i n  the  format ion of  t h e  second o r t ho  es te r  

carbon i n  the  s t r uc tu re  of  ( 1 ) .  Upon reduc t ion  of  ( 1 )  t o  g ive  ( 2 ) ,  the  on l y  changes i n  t h e  

13c-nm? spectrum a r e  t h e  s h i f t  o f  the  C s 5  resonance from 6 90.2 t o  6 54.7 and t h e  C-65 methyl 

resonance from 6 19.5 t o  6 20.7. This i s  cons i s t en t  w i t h  ( 2 )  having a s t r u c t u r e  d i f f e r i n g  

from t h a t  o f  ( 1 )  on l y  i n  t h a t  the  C-65 n i t r o  group i s  replaced w i t h  an amino group. Thus, 

based on a l l  the  above observat ions a n t i b i o t i c s  13-384 components 1 and 5 a re  assigned 

s t r uc tu res  ( 1 )  and ( 2 ) .  respec t ive ly .  I n  a subsequent p u b l i c a t i o n  we s h a l l  d iscuss  the  

d e t a i l s  f o r  a r r i v i n g  a t  t h e  so l u t i on  conformat ion (18)  f o r  compound ( 1 )  based on NOESY 

experiments. 
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