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CHEMICAL IONIZATION MASS SPECTRA OF NEW MACROLIDE 

ANTIBIOTICS, M-4365 A2 AND G2 

Ammonia and i sobu tane  chemical  i o n i z a t i o n  ( C I )  mass 

spec t ra  of b a s i c  16-membered r i n g  m a c r o l i d e  a n t i b i o t i c s ,  

M-4365 A2 and G2, a r e  descr ibed.  

+ 
The s p e c t r a  show p r o t o n a t e d  m o l e c u l a r  i o n s  (MH , m/e 

582 and 566, r e s p e c t i v e l y )  as t h e  base peak i n  a l l  cases. 

Cleavage of desosamine m o i e t y  from M-4365 A2 and G2 a f fo rds  

t h e  p ro tona ted  (m/e 176)- and oxonium (m/e 174) - t ype  i o n s .  

These i o n s  a r e  shown t o  be use fu l  i n  t h e  s t r u c t u r a l  

c h a r a c t e r i z a t i o n  of new m a c r o l i d e  a n t i b i o t i c s .  

Chemical i o n i z a t i o n  mass spec t romet ry  (CIMS) i s  u s e f u l  f o r  m o l e c u l a r -  

we igh t  d e t e r m i n a t i o n  and s t r u c t u r a l  c h a r a c t e r i z a t i o n  o f  r e l a t i v e l y  n o n - v o l a t i l e  

n a t u r a l  p roduc ts .  M a c r o l i d e  a n t i b i o t i c s ,  which possess a  l a r g e  r i n g  l a c t o n e  

w i t h  sugar m o i e t i e s ,  a r e  a l s o  p o l a r  compounds and v e r y - d i f f i c u l t  t o  g e t  

r e l i a b l e  E l  mass s p e c t r a  u s i n g  t h e i r  i n t a c t  molecules. ' )  There a r e  o n l y  few 

papers o f  CIMS f o r  t h i s  group, however, M i t s c h e r  has r e p o r t e d  C I  mass spec t ra  

of p r e v i o u s l y  known 14- and 16-membered r i n g  m a c r o l i d e  a n t i b i o t i c s  u s i n g  i s o -  

butane as a  r e a c t a n t  gas. 2,3) 



Basic macro l ide  a n t i b i o t i c s ,  M-4365 A2 and G2 a re  produced by Micromono- 

spora capiZZata MCRL 0940 and t h e i r  s t r u c t u r e s  have r e c e n t l y  been proposed as 

( I )  and ( I I ) ,  r e ~ p e c t i v e l y . ~ )  Therefore, we were i n t e r e s t e d  t o  conf i rm t he  

CH3 
M-4365 A2 ( I )  

s t r u c t u r e s  o f  M-4365 A2 ( I )  and G2 (11)  by CIMS. CIMS i s  t he  gas-phase r e a c t i o n  

o f  r e a c t a n t  i o n s  and t he  subs t ra te ,  and i s  v a r i e d  w i t h  t he  v a r i e t i e s  of r e a c t a n t  

gases. For t h e  r e a c t a n t  gases, methane and isobutane have been w ide l y  used, 

however, ammonia and d imethylamine a re  employed e f f e c t i v e l y  t o  p o l a r  n a t u r a l  

p roduc ts .  I n  mac ro l i de  a n t i b i o t i c  chemis t ry ,  o n l y  isobutane has been used as a  

r e a c t a n t  gas o f  CIMS, therefore,  we have determined t o  use ammonia besides i s o -  

butane t o  ou r  f u r t h e r  s t ud ies  o f  M-4365 A2 ( I )  and G2 (11) .  

C I  mass spec t ra  o f  M-4365 A2 ( I ,  F ig .1 )  show an abundant p ro tonated  

mo lecu la r  i o n  (MH') peak a t  m/e 582 as t h e  base peak us ing  bo th  r e a c t a n t  gases. 

Wi th  isobutane,  smal l  peaks a t  m/e 620, 624 and 638 a re  observed i n  h igher  mass 
+ 

reg ion .  They a re  a  mo lecu la r - i on  c l u s t e r  r e s u l t i n g  from the  attachment of C3H3 , 
+ + 

i-C3H7 and t-C4H9 - reac tan t  ions ,  r e s p e c t i v e l y  t o  M-4365 A2 molecule. I n  
+ 

c o n t r a s t  t o  t h e  behav io r  i n  isobutane, no mo lecu la r - i on  c l u s t e r  (M.NH4 and 
t 

M.(NH3)NH4 ) a r e  observed i n  t he  ammonia C I  mass spectrum, as i s  t o  be expected 

f o r  h i g h  p ro ton  a f f i n i t y  o f  ammonia. 5 3 6 )  I n  bo th  spec t ra ,  a  peak appeared a t  

m/e 566 corresponds t o  t he  l o s s  of oxygen f rom MH+ i o n  and such de-epoxydation 

process has been observed a l s o  i n  E I  mass spectrum o f  peracety l -angolamycin.  7 )  
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Fig.1. Chemical i o n i z a t i o n  mass spec t r a  o f  M-4365 A p .  

Fig .2 .  Chemical i o n i z a t i o n  mass spec t ra  o f  M-4365 G2. 

(201 



As the  major fragment ions ,  we consider t h a t  t h e  aglycone ion a t  m/e 407 a r i s e s  

from t h e  cleavage of the  g lycosidic  bond and the  protonation i n  isobutane CI mass 

spectrum, whereas the  corresponding ion a t  m/e 424 i n  ammonia CI mass spectrum 
t 

i s  formed by t h e  addi t ion  of an ammonium ion (NH4). The de ta i l ed  mechanisms of 

these  fragmentations a r e  under inves t igat ion using model compounds. 

On the  o the r  hand, sugar (desosamine) ions a r e  prominently observed a t  

m/e 176, 174 and 158. The s t r u c t u r e s  of these  ions may be assigned a s  t h e  

protonated ion (IV, m/e 176) and t h e  oxonium-type ions (V, m/e 174 and VI, m/e 

158).  

desosamine (111) m/e 176 (IV) m/e 174 ( V )  m/e 158 (VI) 

Isobutane and ammonia CI mass spect ra  of M-4365 G2 (11) a r e  q u i t e  s imi l a r  

t o  t h a t  of M-4365 A 2  (F ig .2 ) .  Namely, a protonated molecular ion peak a t  m/e 566 

i s  observed a s  a base peak i n  both spec t ra .  The c l u s t e r  ion formed by attachment 

o f  t-butylcarbonium ion t o  M-4365 G 2  molecule appeared a t  m/e 622 i n  isobutane 

CI mass spectrum, however, no c l u s t e r  ion i s  observed i n  ammonia CI mass 

spectrum. Aglycone ion of M-4365 G 2  a t  m/e 391 r e s u l t s  from t h e  cleavage of the  

g lycosidic  bond and the  protonation i n  isobutane CI mass spectrum. However, 

t h e  corresponding ion observed a t  m/e 408 i n  ammonia CI mass spectrum follows 
t 

ammonium ion (NH4 ) attachment. The sugar-derived ions i n  the  low mass region 

a r e  a l s o  s imi la r  t o  the  case  of M-4365 A 2 .  

As mentioned above, i t  i s  remarkably suggested t h a t  t h e  cleavage of the  

g lycosidic  bond of M-4365 A 2  and G 2  gives two d i f f e r e n t  sugar ions,  one i s  a 

protonated ion a t  m/e 176, the  o t h e r  i s  a oxonium-type ion a t  m/e 174. In order 

t o  inves t iga te  these  peaks, we measured CI mass spectrum of M-4365 G 2  (11) using 
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F ig .3 .  Chemical i o n i z a t i o n  mass spectrum of M-4365 G2. 

Fig.4. Chemical i o n i z a t i o n  mass spec t ra  o f  desosamine 

and desosamine hydroch lo r ide .  



ammonia-d (ND ) as shifting reactant gas. Ammonia-d3 CI mass spectrum of M- 3 3 
+ 

4365 G2 (11) is shown in Fig.3. As is to be expected, each peak at m/e 566 (MH ), 

176, 174 and 158 in the ammonia CI mass spectrum shifts to mle 571 (d4~LI+), 179, 

176 and 159, respectively in this spectrum. Consequently, the structures of the 

sugar-derived ions (IV, V and VI) are finally estimated by shifting technique. 

The detailed study of the hydrogen-deuterium exchange reaction on active 

hydrogens in this case will be published elsewhere. On similar view-point, we 

are interested in investigating CI mass-spectrometric behavior of desosamine 

molecule (111) itself. Isobutane and ammonia CI mass spectra of (111)-free base 

and hydrochloride are shown in Fig.4. It is quite unexpected that only protonated 

ion (m/e 176) is observed. This result suggests that an aglycone participates 

significantly in the cleavage of the glycosidic bond. 

In conclusion, under isobutane and ammonia CI mass-spectrometric condition, 

M-4365 A2 (I) and G2 (11) give the protonated molecular ion (MH') as the most 

abundant peak and the fragmentation involving carbon-carbon bond fission does 

not occur. As the major fragmentation pathway, glycosidic bond cleavage is only 

observed. There is no difference between isobutane and ammonia CIMS for M-4365 A2 

(I) and G2 (11) except cluster ion formation 

Experimental 

The mass spectra were obtained using a Shimadzu LKB-9000B mass spectro- 

meter equipped with chemical ionization source. Operating conditions were as 

follows: ion source temperature, 190°C ; electron energy, 500 eV ; 

accelerating voltage, 3.5 KV ; reactant gas pressure, 0.3 torr (isobutane, 

ammonia and ammonia-d3) ; emission current, 500 uA. The samples were introduced 

into the ion source by means of a direct probe and volatilized at probe 

temperatures of approximately 230-240°C. 
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