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Description 

This  invention  relates  to  mycaminosyl  tylonolides  and  their  production,  and  provides  new  14-substituted 
mycaminosyl  tylonolide  derivatives  of  formula  (I) 

C H  

10 

( I )  
R2 

15 

20 
-  wherein 

R1  is  a  hydroxyl,  lower  alkanoyloxy,  benzoyloxy  or  azide  group,  or  an  amino  group  optionally  substituted 
with  at  least  one  group  selected  from  lower  alkyl  and  lower  alkanoyl  groups; R2  is  a  hydrogen  atom  or  hydroxyl  group; 

R3  is  a  hydrogen  atom  or  formyl  group;  and  —  means  a  double  bond  or  the  group  /   V 
-  and  salts  thereof. 

There  are  many  patent  publications  on  mycaminosyl  tylonolide  derivatives.  For  example,  U.S.Patent  No.  4  438 
109  discloses  a  wide  variety  of  compounds  in  which  the  23-position  carbon  of  the  macro  lactone  ring  has 
substituents  such  as  hydroxyl,  alkanoyloxy  and  arylcarbonyloxy  groups;  and  EP-A-70  170  discloses  compounds 
in  which  substituent  groups  at  the  23-position  carbon  in  the  macro-lactone  ring  are  hydroxyl,  halogen,  or 
optionally  substituted  amino.  FR-A-2  555  587,  published  on  31st  May  1985,  discloses  some  compounds  of 
formula  (I)  where  R1  is  hydrogen,  carboxylic  ester  or  substituted  amide. 

The  compounds  of  this  invention  are  new  mycaminosyl  tylonolide  derivatives  and  salts  thereof  which  have 
never  been  found  in  nature,  are  difficult  to  synthesize,  and  are  characterised  in  that  a  hydroxyl,  lower 
alkanoyloxy,  benzoyloxy  or  azido  group,  or  an  amino  group  optionally  substituted  with  a  lower  alkyl  or  lower 
alkanoyl  group,  is  directly  attached  to  the  14-position. 

The  compounds  of  this  invention  have  a  broad  spectrum  of  antibacterial  activity  against  Gram-positive  and 
-negative  bacteria  as  detailed  below.  "Lower  alkyl  groups"  herein  means  linear  or  branched  alkyl  groups  of  1  to 
6  carbon  atoms,  such  as  methyl,  ethyl,  n-propyl,  isopropyl,  n-butyl,  isobutyl,  tert.-butyl  and  n-pentyl. 

"Lower  alkanoyl  groups"  herein  means  linear  or  branched  alkanoyl  groups  of  1  to  6  carbon  atoms,  such  as 
acetyl,  propionyl,  isopropionyl,  butyryl,  tert.-butyryl  and  valeryl;  and  "lower  alkanoyloxy  groups"  herein  means 
radicals  in  which  an  oxygen  atom  is  attached  to  the  carbonyl  of  a  "lower  alkanoyl  group",  such  as  acetoxy, 
propionyloxy,  isopropionyloxy,  butyryloxy,  t-butyryloxy,  valeryloxy  and  hexanoyloxy. 

"Amino  groups  optionally  substituted  with  a  lower  alkyl  or  lower  alkanoyl  group"  includes  unsubstituted 
amino,  methylamino,  dimethylamino,  ethylamino,  ethylmethylamino,  diethylamino,  propylamino,  iso- 
propylamino,  butylamino,  butylmethylamino,  acetamide,  butyramide  and  pentanamide  groups. 

Each  of  the  compounds  of  this  invention  (having  an  asymmetric  carbon  at  the  14-position  of  the  macro- 
lactone  ring)  exists  in  two  stereoisomeric  forms  depending  on  whether  the  substituent  group  R1  at  the  14- 
position  is  attached  in  the  a-  or  P-configuration.  All  these  individual  stereoisomers  and  mixtures  thereof  are 
included  in  this  invention. 

The  macro-lactone  compounds  of  this  invention  form  salts  with  various  acids.  These  acids  include  inorganic 
acids  such  as  hydrochloric,  hydrobromic,  hydroiodic,  sulfuric,  nitric  and  phosphoric  acids,  and  organic  acids 
such  as  formic,  acetic,  oxalic,  citric,  succinic,  maleic,  malic,  tartaric,  methanesulfonic,  ethanesulfonic  and 
toluenesulfonic  acids.  The  salts  of  these  acids  can  be  prepared  by  usual  methods. 

The  compounds  of  this  invention  have  a  broad  anti-bacterial  spectrum  against  Gram-positive  and  -negative 
bacteria.  Those  having  a  dimethyiamino  group  at  the  14-position  in  the  a-configuration,  in  particular,  exhibit 
powerful  activity  against  Gram-negative  bacteria. 

The  Table  below  lists  minimum  growth-inhibition  concentrations  of  compounds  (I)  against  various  bacteria. 
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Table  (Minimum  Growth-Inhibition  Concentrations,  y/ml) 
Example  No. 

Strain  MT  1  2  3  5 

B.  Subtilis  NRRL  B-558  3.12  3.12  <0.2  0.39  <0.2  0.78  0.78 
M.  luteus  PC1  1001  <0.2  <0.2  <0.2  <0.2  <0.2  0.2  <0.2 
Staph.  aureus  Smith  1.56  0.78  0.39  0.39  0.78  0.78  0.39 
E.coliK-12  25  12.5  12.5  12.5  12.5  6.25  3.12 
Kl.  pneumoniae  PCI-602  3.12  1.56  12.5  12.5  3.12  3.12  1.56 
Sal.  entiritidis  1891  3.12  1.56  3.12  3.12  3.12  0.78  1.56 10 

MT:  Micaminosyl  Tylonolide 

The  compounds  of  this  invention  can  be  prepared  by  any  of  the  methods  described  below: 
15 

Process  1 

CH 20 
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i)  Oxidation 
ii)  Removal  of  any  protective  group(s) 

50 

wherein 
R4  is  a  hydrogen  atom  or  an  optionally  protected  formyl  group; 
R5  is  an  oxygen  atom  or  a  protective  group  for  carbonyl; 
R6  is  a  hydrogen  atom  or  optionally  protected  hydroxyl; 
R7  and  R8  are  optionally  protected  hydroxyls;  and 
R2,  R3  and  —  are  as  defined  above.  Preferable  protective  groups  are  as  follows: 
Protective  groups  for  formyl  at  R4  and  for  carbonyl  at  R5  -  acetals,  thioacetals,  ketals  and  thioketals,  such  as 

dimethylacetal,  diethylacetal,  diethylthioacetal,  ethyleneacetal,  ethylenethioacetal,  propyleneacetal,  dim- 
ethylketal,  diethylketal,  diethylthioketal,  ethyleneketal,  ethylenethioketal  and  propyleneketal. 

Protective  groups  for  hydroxyls  at  R6  and  R7  -  lower  acyls,  such  as  acetyl,  propionyl,  butyryl,  valeryl  and 
isovaleryl. 

Protective  groups  for  hydroxyl  at  R8  -  tert.-butyldimethylsilyl,  2-tetrahydropyranyl  and  2-tetrahydrofuranyl. 
This  process  involves  two  steps: 
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(i)  oxidation  of  the  formyl  group  at  the  14-position  of  starting  material  (II)  to  form  14-formoxy-3'- 
dimethylaminooxide  compound,  and  then  (ii)  reducing  the  formed  compound  to  convert  14-formoxy  and  to 
change  3'-dimethylaminooxide  to  3'-dimethylamino,  and  then  removing  any  protective  group(s). 

i)  The  oxidation  of  the  starting  material  (II)  can  be  carried  out  in  conventional  manner;  it  is  preferably  carried 
out  using  an  oxidation  agent  such  as  peroxy  acid  (for  example,  meta-chloro  perbenzoic  acid,  peracetic  acid, 
etc).  It  is  preferable  to  add  inorganic  alkaline  salt  (for  example,  sodium  hydrogen  carbonate,  potassium 
hydrogen  carbonate,  sodium  acetate,  etc.)  to  inhibit  side  reactions.  The  oxidation  can  be  carried  out  in  organic 
solvent  such  as  chloroform,  dichloromethane,  etc. 

ii)  The  reduction  process  can  be  carried  out  in  conventional  manner  to  convert  14-formoxy  to  14-hydroxy  and 
to  change  3'-dimethylaminooxide  to  3'-dimethylamino  using  a  suitable  reducing  agent  such  as  tri- 
phenylphosphite.  Removal  of  protective  groups  for  the  hydroxyls  at  R6  and  R7  may  be  easily  effected  by 
heating  in  methanol,  an  aqueous  alcohol  or  an  aqueous  aprotic  solvent.  Protective  groups  for  the  formyl  at  R4, 
and  for  the  carbonyl  at  R5,  can  be  removed  by  treatment  with  mineral  acid  such  as  hydrochloric  and  sulfuric 
acids,  or  organic  acid  such  as  acetic,  trifluoroacetic  and  trichloroacetic  acids.  A  protective  group  for  the 
hydroxyl  at  R8  can  be  removed  by  treatment  with  tetrabutylammonium  fluoride  or  potassium  fluoride,  etc., 
under  neutral  conditions,  or  can  be  removed  together  with  protective  groups  for  formyl  at  R4  and  carbonyl  at 
R5  by  treatment  with  mineral  acid  (such  as  hydrochloric  acid  and  sulfuric  acid)  or  organic  acid  (such  as  acetic, 
trifluoroacetic  and  trichloroacetic  acids). 
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(i)  Esterification  (R1a-OH  or  reactive  derivative  thereof) 
(ii)  Removal  of  any  protective  group(s) 
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R1a  is  a  lower  alkanoyl  or  benzoyl  group; 
R4  is  a  hydrogen  atom  or  optionally  protected  formyl;  and 
R2.  R3,  —  ,  R5,  R6,  R7  and  R8  are  as  defined  above. 
This  process  involves  two  steps: 
(i)  esterification  of  the  hydroxyl  group  at  the  14-position  of  starting  material  (III),  and  (ii)  removal  of 

protective  group(s)  if  any. 

10  Step  (i): 

Esterification  of  starting  materials  (III)  may  be  effected  by  any  known  technique  -  preferably  by  reaction  with 
acid  anhydride  (e.g.,  acetic  anhydride,  valeric  anhydride  or  butyric  anhydride)  or  acid  halide  (e.g.,  acetyl 
chloride,  propionyl  chloride,  butyryl  chloride  or  benzoyl  chloride)  in  an  organic  solvent  such  as  pyridine  or 

15  diethylamine;  the  DCC  process  (reaction  of  free  carboxylic  acids  in  pyridine  or  pyridine-dimethylamino- 
pyridine  in  the  presence  of  dicyclohexylcarbodiimide)  may  be  adopted. 

The  esterification  may  also  be  effected  by  reacting  with  formic  acid,  acetic  acid,  propionic  acid,  valeric  acid, 
etc.  (that  is,  free  carboxylic  acid)  in  the  presence  of  diethyl  azodicarboxylic  acid,  triphenylphosphine,  etc.  in  a 
solvent  such  as  dry  toluene,  dry  oxolane,  etc.  In  this  case,  the  configuration  at  the  14-position  of  the  formed 

20  compound  is  opposite  to  that  of  the  starting  material. 

Step  (ii): 

Removal  of  protective  group(s)  may  be  effected  in  a  manner  similar  to  that  at  ii)  in  Process  1. 
25 

30  Process  3 
Compound   ( I I I )  

A z i d e   f o r m a t i o n  35 

40 

CH3 

45 

( I V )  
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(a)  (i)  Animation 
v/  (ii)  Removal  of  protective  groups 

(b)  Removal  of  any 
protective  group(s) 
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10 

( I c )  

15 

wherein 
R1b  is  azido  or  an  amino  group  optionally  substituted  with  at  least  one  group  selected  from  lower  alkyl  and 

lower  alkanoyl  groups;  and 
R2,  R3,  zs_z,  R4,  R5,  R6,  R7  anc|  R8  are  as  defined  above. 
This  process  also  involves  two  reaction  steps: 
(1)  azide  formation  at  the  14-position,  and 
(2)  (a)  amination,  followed  by  removal  of  protective  group(s)  if  any,  or  (b)  direct  removal  of  protective 

group(s)  from  the  azide  compound. 
Azide  formation  in  step  (1)  is  preferably  carried  out  by  reaction  with  azidodiphenylphosphoryl  (or  hydrazoic 

acid)  in  a  solvent,  such  as  anhydrous  toluene  or  oxolane,  in  the  presence  of  diethyl  azodicarboxylate  and 
triphenylphosphine. 

Amination  in  step  (2)  can  be  easily  effected  by  treatment  of  azide  compound  (IV)  with  triphenylphosphine 
and  water  in  a  solvent  such  as  oxolane  or  acetonitrile.  It  is  possible,  when  desired,  to  introduce  a  lower  alkyl  or 
lower  alkanoyl  group  to  the  amino  compound  thus  obtained. 

Introduction  of  a  lower  alkyl  group,  for  example,  may  be  achieved  by  reaction  with  an  aldehyde  (e.g. 
paraformaldehyde,  acetaldehyde  and  propionaldehyde)  in  anhydrous  methanol  at  room  temperature  or  at  an 
elevated  temperature,  followed  by  reduction  with  sodium  cyanoborohydride,  sodium  borohydride  or  the  like. 

Lower  alkanoyl  groups  can  be  introduced  by  reaction  with  an  acid  halide  or  acid  anhydride  (e.g.  methyl 
chloroformate,  ethyl  chloroformate,  acetyl  chloride,  propionyl  chloride  or  acetic  anhydride). 

Removal  of  the  protective  groups  can  be  effected  in  the  same  manner  as  in  Process  1. 
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Process  4 
Compound   { M )  

45 

(  StSD  1  ) I n t r o d u c t i o n   of  l e a v i n g   c r o u p  

50 

55 
(i)  Substitution  reaction 

L  (ii)  Removal  of  protective  groups 
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10 
<xd> 

Rl  15 

(wherein  L  is  a  leaving  group;  and  R1,  R2,  R3  and  —  are  as  defined  above). 
This  process  consists  of  two  steps:  introduction  a  suitable  leaving  group  to  the  C-14  hydroxyl  in  starting 

material  (III)  (Step  1),  and  subsequent  substitution  reaction  (Step  2). 
Preferable  leaving  groups  to  be  introduced  in  Step  1  are  organic  sulfonic  acid  residues,  such  as  tosyl  and 

mesyl  groups.  These  groups  may  be  easily  introduced  by  reaction  of  corresponding  halides  (e.g.,  tosyl  chloride 
and  mesyl  chloride)  in  a  solvent  such  as  pyridine  ortriethylamine. 

The  reaction  conditions  of  Step  2  are  selected  depending  on  the  type  of  substituting  group;  for  example, 
sodium  azide,  sodium  acetate,  alkylamines  and  sodium  alcoholates  are  generally  subjected  to  reaction  in  a 
solvent  such  as  dimethylformamide  or  acetonitrile.  Removal  of  the  protective  groups  may  be  effected  in  the 
same  manner  as  in  Process  1. 

20 

25 

30  Other  Processes  

(A)  Deformylation  at  the  19-position 

35  O S , " ?  CI*  CH3 CKO 

This  process  involves  removal  of  the  formyl  group  from  the  19-position  in  mycaminosyl  tylonolide 
40  derivatives.  The  reaction  is  preferably  carried  out  by  the  action  of  chlorotris(triphenylphosphine)rhodium  in  an 

organic  solvent,  such  as  benzene  or  toluene,  at  room  or  elevated  temperature. 

(B)  Epoxidation  at  the  12,  13-double  bond 

45 

50 

This  process  involves  epoxidation  at  the  12,13-double  bond  in  mycaminosyl  tylonolide  derivatives.  The 
55  reaction  is  preferably  carried  out  by  the  action  of  m-chloroperbenzoic  acid  under  cooling  or  heating,  followed 

by  treatment  with  acid. 

(C)  Dehydroxylation  at  the  4'-position 
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10 
This  process  involves  conversion  of  the  hydroxyl  at  the  4'-position  in  mycaminosyl  tylonolide  derivatives  into 

hydrogen.  The  reaction  is  preferably  carried  out  by  the  action  of  benzylsulfonium  chloride  in  a  solvent,  such  as 
pyridine,  at  a  temperature  of  -40  to  -30°  C,  followed  by  treatment  with  sodium  iodide  and  tributyltin  hydride  in 
that  order. 

These  reactions,  (A),  (B)  and  (C),  may  be  adopted,  as  required,  before,  during  or  after  any  of  Processes  1  to  4 
described  above. 

As  stated  earlier,  each  of  the  compounds  of  this  invention  exists  in  two  stereoisomeric  forms  (a-  and  (5- isomers  at  14-C).  In  these  isomers,  the  steric  configuration  can  be  inverted  by  the  action  of  an  organic  acid 
(e.g.,  formic  and  acetic  acids),  hydrazoic  acid  or  azidodiphenylphosphoryl,  etc.  -  the  method  of  Mitsunobu 
(Oyo  Mitsunobu:  Synthesis,  1981,  1-28).  Hence,  the  esterification  in  Process  2  using  diethyl  azodicarboxylyl  and 
triphenylphosphine  as  well  as  the  azide  formation  reaction  in  Process  3  using  azidodiphenylphosphoryl,  which 
is  the  reaction  of  the  above  Mitsunobu  method,  is  accompanied  by  inversion  of  steric  configuration  at  the  14- 
position  (a-  to  p-conformation,  or  vice  versa). 

It  is  also  known  that  the  substituent  reaction  in  Process  4  is  generally  accompanied  by  inversion  of  steric 
configuration. 

Thus  a  compound  of  this  invention  having  a  desired  steric  configuration  at  the  14-position  can  be  obtained 
by  using  a  starting  material  having  a  14-hydroxyl  group  of  a  specific  configuration. 

The  reaction  products  obtained  by  the  processes  described  above  can  be  treated  by  extraction  with  organic 
solvent,  recrystallization,  filtration,  reprecipitation,  column  chromatography  and  other  known  techniques,  to 
give  pure  products. 

The  pure  compounds  (I)  thus  obtained  may  be  formed  into  tablets,  powder,  granules,  capsules,  injections 
and  other  pharmaceutical  preparations  for  oral  and  parenteral  administration.  A  suitable  daily  dose  is  10  mg  to 
1000  mg;  a  daily  total  of  10  to  1,000  mg  is  usually  administered  in  1  to  4  doses. 

The  following  Examples  further  detail  preparative  methods  of  the  compounds  of  this  invention.  Some  of  the 
starting  materials  used  for  the  synthesis  thereof  are  novel  compounds,  so  their  manufacturing  methods  are also  shown  in  the  following  Reference  Examples. 
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ex.   no.   
Rl  *2  R3  —  

2  / - C H 3 C O O -   OH  CHO  =  

3  ^ - ( C H 3 ) 2 C H C H 2 C O O -   »  »  // 

4  / - C E 3 C H 2 C O O -   //  
'  

// 

5  f i~ \   / - C O O -   /'  **  "  

C H 3 ^  

8  G - C H 3 C O O -   OH  "  // 
• 

9  d -   C H 3 C H 2 C   0 0 -   //  /'  "  

10  / - C H 3 ^ N -  
C H 3 ^  

12  a - C E 3 C 0 - N E -   "  "  "  

13  a -   1 I V > N -   E  E  

14  C - C H 2 > N -   -  CHO  A  
C H 3 ^   ^ ~ -  

1  /?-0H  OH  CHO  =  

11  ^ - O H  
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Reference  Example  1 

Hycaminosyl  tylonolide  diethylacetal  (38.5  g)  was  dissolved  in  a  mixture  of  800  ml  benzene  and  200  ml 
55  sulfolane  ethylene  glycol  (37  ml),  pyridine  p-toluenesulfonate  (18  g)  and  p-toluenesulfonic  acid  (5.5  g)  were 

added,  and  the  resulting  mixture  was  heated  under  reflux  for  48  hours  according  to  the  method  of  Tsuchiya 
[Jpn.  J.  Antibiotics,  32  (Suppl.)  (1979),  S  129  -  135].  The  reaction  mixture  was  poured  into  an  aqueous  saturated 
solution  of  sodium  bicarbonate,  and  the  mixture  was  extracted  separately  with  benzene  and  chloroform.  Each 
organic  layer  was  treated  as  usual,  the  solvent  was  distilled  off,  and  the  residue  was  purified  by  silica  gel 

60  column  chromatography  (chloroform/methanol/28  °/o-ammonia:  30/1/0.1  ~  18/1/0.1),  giving  pure  mycaminosyl 
tylonolide  9,20-diethyleneacetal  (yield:  a  total  of  24.4  g).  It  showed  the  following  properties: 

[a]20D+i2°(c1,CHCI3) 
NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 65 
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1.76 
2.50 
5.75 
6.36 

3H  Me-22 
6H  NMe2 
1H  H-10 
1H  H-11 

Reference  Example  2 

10  Acetic  anhydride  (5.6  g)  was  added  to  a  solution  of  mycaminosyl  tylonolide  9,20-diethyleneacetal  (17.2  g)  in 
172  ml  acetonitrile,  and  the  mixture  was  kept  stirred  overnight.  After  concentrating  the  reaction  mixture,  the 
residue  was  extracted  with  benzene,  and  the  extract  was  worked  up  as  usual,  affording  17.4  g  of  2',4'-di-O- 
acetylmycarninosyl  tylonolide  9,20-diethyleneacetal  as  solid.  It  showed  the  following  properties: 

[a]22D-17°  (d,CHCI3) 
15  NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 
1.75  3H  Me-22 
2.01  3H  Ac 
2.05  3H  Ac 
2.34  6H  NMe2 
4.65  1H  H-1' 

20 

25 
Reference  Example  3 

Tert.-butylchlorodimethylsilane  (17  g)  was  added  to  a  solution  of  17.4  g  2',4'-di-0-acetylmycaminosyl 
tylonolide  9,20-diethyleneacetal  and  9.2  g  imidazole  in  140  ml  N-N-dimethylformamide,  and  the  mixture  was 

30  heated  at  80°  C  for  nine  hours.  After  concentrating  the  reaction  mixture,  the  residue  was  extracted  with 
benzene,  and  the  extract  was  worked  up  as  usual,  affording  22  g  of  2'-4'-di-O-acetyl-3,23-di-O-tert- 
butyldimethylsilylmycaminosyl  tylonolide  9,20-diethyleneacetal  as  solid.  It  showed  the  following  properties- 

[a]22D-58°  (d,CHCI3) 
NMR  spectrum  (CDCI3): 

35 
8  (ppm)  Number  of  H  Assignment 

1.71  3H  Me-22 
2.05,  2.06  3H  Ac  x  2 

2.35  6H  NMe2 
40  4.45  1H  H-1' 

Reference  Example  4 
45 

1M  solution  of  tetrabutylammonium  fluoride  in  oxolane  (20  ml)  was  added  to  a  solution  of  22  g  2',4'-di-O- 
acetyl-3,23-di-O-tert.-butyldimethylsilylmycaminosyl  tylonolide  9,20-diethyleneacetal  in  220  ml  oxolane,  and  the 
mixture  was  allowed  to  stand  at  room  temperature  for  two  hours.  After  concentrating  the  reaction  mixture,  the 
residue  was  extracted  with  benzene,  the  extract  was  worked  up  as  usual,  the  solvent  was  distilled  off,  and  the 

50  residue  was  purified  by  silica  gel  column  chromatography  (toluene/ethyl  acetate:  1/1  ~  1/2),  giving  16  g  of 
pure  2',4'-di-acetyl-3-O-tert.-butyldimethylsilylmycaminosyl  tylonolide  9,20-diethyleneacetal  as  solid.  It  showed 
the  following  properties: 

[apoD-54°(d,CHCI3) 
NMR  spectrum  (CDCI3): 

55 
8  (ppm)  Number  of  H  Assignment 

0.89  9H  Si-tBu 
1.75  3H  Me-22 

2.05,  2.06  3H  Ac  x  2 
2.34  6H  NMe2 
4.44  1H  H-1' 

60 

65 

10 



EP  0202  111  B1 

Reference  Example  5 

2',4'-di-0-acetyl-3-0-tert.-butyldimethylsilylmycaminosyl  tylonolide  9,20-diethyleneacetal  (5.02  g)  was  dis- 
solved  in  a  mixture  of  25  ml  benzene  and  25  ml  dimethylsulf  oxide,  1.67  g  of  pyridinium  trifluoroacetate  and  2.37 

5  g  of  N,N'-dicyclohexyIcarbodiimide  were  added  in  that  order,  and  the  resulting  mixture  was  kept  stirred  at 
room  temperature  overnight.  The  reaction  mixture  was  poured  into  a  solution  of  0.97  g  oxalic  acid  dihydrate  in 
20  ml  dioxane,  the  precipitate  was  filtered  off,  and  the  filtrate  was  concentrated.  The  residue  was  dissolved  in 
benzene,  the  solution  was  worked  up  as  usual,  and  the  solvent  was  distilled  off,  affording  4.7  g  of  2',4'-di-O- 
acetyl-3-O-tert.-butyldirnethyisilyl-23-deoxy-23-oxomycaminosyl  tylonolide  9,20-diethyleneacetal  as  solid.  It 

10  showed  the  following  properties: 
NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 
1.80  3H  Me-22 

15  2.07  6H  Acx2 
2.38  6H  NMe2 
9.67  1H  H-23 

20 
Reference  Example  6 

Sodium  bicarbonate  (1.4  g)  was  added  to  a  solution  of  4.7  g  2',4'-di-O-acetyl-3-O-tert.-butyldimethylsilyl-23- 
deoxy-23-oxomycaminosyl  tylonolide  9,20-diethyleneacetal  in  90  ml  chloroform,  3.01  g  of  m-chloroperbenzoic 

25  acid  was  further  added  at  room  temperature,  and  the  mixture  was  stirred  for  three  hours.  The  reaction  mixture 
was  extracted  with  chloroform,  the  organic  layer  was  worked  up  as  usual,  and  the  solvent  was  distilled  off.  The 
residue  was  then  dissolved  in  toluene,  4.2  ml  triphenyl  phosphite  was  added  to  the  solution,  and  the  mixture 
was  kept  stirred  overnight  at  room  temperature.  The  reaction  mixture  was  subjected  to  silica  gel  column 
chromatography  (toluene/ethyl  acetate:  3/1),  giving  1.22  g  of  2',4'-di-O-acetyl-3-O-tert.-butyldimethylsilyl-14- 

30  dehydroxymethyl-14-fS-formoxymycaminosyl  tylonolide  9,20-diethyleneacetal  as  solid.  It  showed  the  following 
properties: 

[a]20D  -35°  (c2,  CHCI3) 
NMR  spectrum  (CDCI3): 

35  5  (ppm)  Number  of  H  Assignment 
2.34  6H  Nme2 
5.49  1H  H-14 
8.03  1H  OCHO 

40 

Reference  Example  7 

A  solution  of  1.2  g  2',4'-di-0-acetyl-3-0-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-p-formoxymycami- 
45  nosyl  tylonolide  9,20-diethyleneacetal  in  24  ml  methanol  was  heated  at  50°  C  overnight  with  stirring.  After 

concentrating  the  reaction  mixture,  the  residue  was  purified  by  silica  gel  column  chromatography 
(chloroform/methanol/28  %-ammonia:  30/1/0.1  ~  10/1/0.1),  affording  1.06  g  of  3-O-tert.-butyldimethylsilyl-14- 
dehydroxymethyl-14-P-hydroxymycaminosyl  tylonolide  as  solid.  It  showed  the  following  properties: 

NMR  spectrum  (CDCI3): 
50 

8  (ppm)  Number  of  H  Assignment 
1.78  3H  Me-22 
2.52  6H  NMe2 
5.51  1H  H-13 
5.73  1H  H-10 
6.35  1H  H-11 

55 

60  Reference  Example  8 

Acetic  anhydride  (0.3  ml)  was  added  to  a  solution  of  1.06  g  3-O-tert.-butyldimethylsilyl-14-dehydroxymethyl- 
14-P-hydroxymycaminosyl  tylonolide  9,20-diethyleneacetal  in  11  ml  acetonitrile,  and  the  mixture  was  allowed  to 
stand  at  room  temperature  overnight.  After  concentrating  the  reaction  mixture,  the  residue  was  dissolved  in 

65  chloroform,  and  the  solution  thus  obtained  was  treated  as  usual,  giving  1.04  g  of  2',4'-di-O-acetyl-3-O-tert.- 

11 
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butyldimethylsilyl-14-dehydroxymethyl-14-p-hydroxymycaminosyl  tylonolide  9,20-diethyleneacetal  as  solid.  It 
showed  the  following  properties: 

[a]20D  -61°  (c2,  CHCI3) 
NMR  spectrum  (CDCI3): 

5 
8  (ppm)  Number  of  H  Assignment 

0.90  9H  Si-tBu 
1.73  3H  Me-22 
2.34  6H  NMe2 

10  4.30  1HJl314=J1415=10Hz  H-14 
5.43  '  1H'  H-13 
5.68  1H  H-10 
6.33  1H  H-11 

15 

Example  1 

3-O-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-p-hydroxymycaminosyl  tylonolide  9,20-diethyleneacetal 
20  (24  mg)  was  dissolved  in  0.12  ml  acetonitrile,  0.12  ml  of  1N-HCI  was  added,  and  the  mixture  was  allowed  to 

stand  at  37°  C  overnight.  An  aqueous  saturated  solution  of  sodium  bicarbonate  was  added  to  the  reaction 
mixture  to  make  it  alkaline,  the  alkaline  solution  thus  obtained  was  extracted  with  chloroform,  and  the  extract 
was  worked  up  as  usual.  After  destining  off  the  solvent,  the  residue  was  purified  by  silica  gel  chromatography 
(chloroform/methanol/28°/o-ammonia:  15/1/0.1),  affording  13  mg  of  14-dehydroxymethyl-14-p-hydroxy- 

25  mycaminosyl  tylonolide  as  solid.  It  showed  the  following  properties: 
[<x]20D-24°  (d,CHCI3) 
NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 
30  1.83  3H  Me-22 

Number  of  H  Assignment 
9H  Si-tBu 
3H  Me-22 
6H  NMe2 

1HJl314=J1415=10Hz  H-14 
1H'  H-13 
1H  H-10 
1H  H-11 

8  (ppm)  Number  of  H  Assignment 
1.83  3H  Me-22 
2.50  6H  NMe2 
4.45  1H(t)J1314=J1415=9Hz  H-14 
5.83  1H(d)  '  H-13 
6.34  1H  H-10 
9.70  1H  H-20 

Example  2 

35 

40 
2',4'-di-0-acetyl-3-0-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-P-hydroxymycaminosyl  tylonolide  9,20- 

diethyleneacetal  (40  mg),  obtained  in  Reference  Example  8,  was  dissolved  in  0.2  ml  pyridine,  11  ul  acetic 
anhydride  was  added,  and  the  mixture  was  allowed  to  stand  at  room  temperature  overnight.  The  reaction 
mixture  was  worked  up  as  usual,  the  solvent  was  distilled  off,  the  solid  left  was  dissolved  in  0.4  ml  methanol, 

45  and  the  solution  was  heated  at  50°  C  overnight  with  stirring.  After  concentration  to  dryness,  the  residue  was 
dissolved  in  a  mixture  of  0.2  ml  acetonitrile  and  0.2  ml  1N-HCI,  and  the  solution  was  allowed  to  stand  at  37°  C 
overnight.  An  aqueous  saturated  solution  of  sodium  bicarbonate  was  added  to  the  reaction  mixture  to  make  it 
alkaline,  the  alkaline  solution  thus  obtained  was  extracted  with  chloroform,  and  the  extract  was  worked  up  as 
usual.  After  distilling  off  the  solvent,  the  residue  was  purified  by  silica  gel  column  chromatography 

50  (chloroform/methanol/28°/o-ammonia:  30/1/0.1  ~  15/1/0.1),  affording  10.9  mg  of  14-P-acetoxy-14-dehydroxym- 
ethylmycaminosyl  tylonolide  as  solid.  It  showed  the  following  properties: 

[aPD0c(d,CHCI3) 
NMR  spectrum  (CDCI3): 

55  8  (DDm)  Number  of  H  Assianment 8  (ppm)  Number  of  H  Assignment 
1.92  3H  Me-22 
2.11  3H  Ac 
2.50  6H  NMe2 
6.35  1H  H-10 
7.27  1H  H-11 60 

65 

12 
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Example  3 

14-Dehydroxymethyl-14-P-isovaleryloxymycaminosyl  tylonolide  was  prepared  in  the  same  manner  as  in 
Example  2  except  that  42  u.l  valeric  anhydride  was  used  in  place  of  11  u.l  acetic  anhydride  (yield:  12.8  mg).  It 

5  showed  the  following  properties: 
[a]i7D-5c(c1,CHCI3) 
NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 
10  1.92  3H  Me-22 

2.50  6H  NMe2 
6.36  1H  H-10 
7.26  1H  H-11 

15 

Example  4 

20  14-Dehydroxymethyl-14-p-propionyloxymycaminosyl  tylonolide  was  prepared  in  the  same  manner  as  in 
Example  2  except  that  8  |il  propionyl  chloride  was  used  in  place  of  11  \i\  acetic  anhydride  (yield:  14.4  mg).  It 
showed  the  following  properties: 

[a]"D+4°(c1.CHCI3) 
NMR  spectrum  (CDCI3): 

25 
8  (ppm)  Number  of  H  Assignment 

1.93  3H  Me-22 
2.51  6H  NMe2 
6.36  1H  H-10 

30  7.26  1H  H-11 

35  Example  5 

14-Dehydroxymethyl-14-P-benzoyloxymycaminosyl  tylonolide  was  prepared  in  the  same  manner  as  in 
Example  2  except  that  11  u.l  benzoyl  chloride  was  used  in  place  of  11  u.1  acetic  anhydride  (yield:  16.9  mg).  It 
showed  the  following  properties: 

40  [a]17D-50°  (c1,CHCI3) 
NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 
2.00  3H  Me-22 

45  2.52  6H  NMe2 
6.39  1H  H-10 
7.29  1H  H-11 

50 

Reference  Example  9 

Triphenylphosphine  (530  mg)  was  added  to  a  solution  of  796  mg  2',4'-di-O-acetyl-3-O-tert.-butyldimethylsilyl- 
55  14-dehydroxymethyl-14-P-hydroxymycaminosyl  tylonolide  9,20-diethyleneacetal,  obtained  in  Reference  Exam- 

ple  8,  in  8  ml  anhydrous  toluene,  and  the  mixture  was  stirred  until  clear.  The  solution  was  then  cooled  to  -30"  C, 
azidodiphenylphosphoryl  (0.43  ml)  and  diethyl  azodicarboxylate  (0.31  ml)  were  added,  and  stirring  was 
continued  for  one  and  a  half  hour  while  allowing  the  temperature  to  rise  to  0°C.  Benzene  was  added  to  the 
reaction  mixture,  the  organic  solution  was  worked  up  as  usual,  the  solvents  were  distilled  off,  the  residue  was 

60  purified  by  silica  gel  column  chromatography  (hexane/ethyl  acetate:  3/1  ~  2/1),  and  a  fraction  containing,  as 
main  component,  2',4'-di-O-acetyl-14-a-azido-3-O-tert.-butyldimethylsilyl-14-dehydroxymethylmycaminosyl  ty- 
lonolide  9,20-diethyleneacetal,  was  collected.  The  compound  isolated  after  concentration  showed  the 
following  properties: 

IR2110cm-i 
65  NMR  spectrum  (CDCI3): 

13 
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5  (ppm)  Number  of  H  Assignment 
2.31  6H  NMe2 
5.55  1H  H-10 
6.27  1H  H-11 

10  Reference  Example  10 

Triphenylphosphine  (0.7  g)  was  added  to  a  solution  of  700  mg  2',4'-di-O-acetyl-14-a-azido-3-O-tert.- 
butyldimethylsilyl-14-dehydroxymethylmycaminosyl  tylonolide  9,20-diethyleneacetal  in  1  ml  oxolane,  and  the 
mixture  was  heated  at  40°  C  overnight  with  stirring.  Water  (0.2  ml)  was  added,  and  the  resulting  mixture  was 

jg  further  heated  at  40cC  overnight  with  stirring.  After  concentrating  the  reaction  mixture,  the  residue  was 
purified  by  silica  gel  column  chromatography  (toluene/ethyl  acetate:  1/1,  ~  toluene/acetone:  2/1),  affording 
440  mg  2',4'-di-O-acetyl-14-a-amino-3-O-tert.-butyldimethylsilyl-14-dehydroxymethylmycaminosyl  tylonolide 
9,20-diethyleneacetal.  It  showed  the  following  properties: 

NMR  spectrum  (CDCI3): 
20 8  (ppm)  Number  of  H  Assignment 

2.00  6H  Ac  x  2 
2.32  6H  NMe2 
5.40  1H  H-10 

25 

Reference  Example  1  1 
30 

A  solution  of  440  mg  2',4'-di-0-acetyl-14-a-amino-3-0-tert.-butyldimethylsilyl-14-dehydroxymethylmycami- 
nosyl  tylonolide  9,20-diethyleneacetal  in  4.4  ml  methanol  was  heated  at  50°  C  overnight.  After  concentrating  the 
reaction  mixture,  the  residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28  °/o- 
ammonia:  40/1/0.1  ~  20/1/0.1),  affording  383  mg  14-a-amino-3-0-tert.-butyldimethylsilyl-14-dehydroxym- 

35  ethylmycaminosyl  tylonolide  9,20-diethyleneacetal.  It  showed  the  following  properties- 
[a]20D-73°(c1,CHCI3) 
NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 
40  1-78  3H  Me-22 

2.50  6H  NMe2 
5.39  1H  H-10 
6.18  1H  H-11 

45 

Reference  Example  12 

50  14-a-Amino-3-O-tert.-butyldimethylsilyl-14-dehydroxymethylmycaminosyl  tylonolide  9,20-diethyleneacetal 
(41  mg)  was  dissolved  in  0.82  ml  anhydrous  methanol,  16  mg  paraformaldehyde  was  added,  and  the  mixture 
was  heated  at  65°C  for  one  hour  with  stirring.  To  the  clear  solution  thus  obtained  was  added  16  mg  sodium 
cyanoborohydride  under  ice  cooling,  and  the  mixture  was  stirred  for  30  minutes.  After  concentrating  the 
reaction  mixture,  the  residue  was  extracted  with  chloroform,  the  extract  was  worked  up  as  usual,  the  solvent 

55  was  distilled  off,  and  the  residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28 
%-ammonia:  30/1/0.1),  affording  33  mg  of  3-O-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-a-dimethyl- 
aminomycaminosyl  tylonolide  9,20-diethyleneacetal.  It  showed  the  following  properties: 

NMR  spectrum  (CDCI3): 

60  5  (ppm)  Number  of  H  Assignment 
1.78  3H  Me-22 
2.37  6H  14-NMe2 
2.50  6H  3'-NMe2 
5.42  1H  H-10 

65  6.28  1H  H-11 

14 
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Example  6 

S-O-tert.-butyldimethylsilyl-M-dehydroxymethyl-K-a-dimethylaminomycaminosyl  tylonolide  9,20-diethyl- 
eneacetal  (30  mg),  obtained  in  Reference  Example  12,  was  dissolved  in  a  mixture  of  0.15  ml  acetonitrile  and  0.15 

5  ml  1N-HCI,  and  the  solution  was  allowed  to  stand  at  37°  C  overnight.  An  aqueous-saturated  solution  of  sodium 
bicarbonate  (1  ml)  was  added,  the  mixture  was  extracted  with  chloroform,  the  extract  was  worked  up  as  usual, 
the  solvent  was  distilled  off,  and  the  residue  was  purified  by  silica  gel  column  chromatography  (chloroform 
/methanol/28  °/o-ammonia:  25/1/0.1  ~  20/1/0.1),  affording  20.5  mg  of  14-dehydroxymethyl-14-a-dimethyl- 
aminomycaminosyl  tylonolide.  It  showed  the  following  properties: 

10  [a]20D-15°(c1,CHCI3) 
NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 
1.86  3H  Me-22 

15  2.34  6H  14-NMe, 
1.86  3H  Me-22 
2.34  6H  14-NMe2 
2.50  6H  3'-NMe2 
6.23  1H  H-10 
7.12  1H  H-11 
9.76  1H  H-20 

20 

Reference  Example  13 

25  3-0-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-a-dimethylaminomycaminosyl  tylonolide  9,20-diethyl- 
eneacetal  (100  mg),  obtained  in  Reference  Example  12,  was  dissolved  in  1  ml  anhydrous  pyridine,  35  mg 
benzylsulfonyl  chloride  was  added  at  a  temperature  of  -38  to  -35°  C,  and  the  mixture  was  stirred  for  two  hours. 
After  adding  0.1  ml  water,  the  reaction  mixture  was  concentrated,  the  residue  was  treated  with  5  ml  benzene, 
the  organic  layer  was  worked  up  as  usual,  and  the  solvent  was  distilled  off.  The  residue  left  was  dissolved  in  1 

30  ml  anhydrous  butanone,  93  mg  sodium  iodide  was  added,  and  the  mixture  was  heated  at  80°  C  for  30  minutes 
with  stirring.  At  the  end  of  reaction,  4  ml  benzene  was  added,  the  resulting  mixture  was  worked  up  as  usual, 
and  the  solvents  were  distilled  off.  Anhydrous  benzene  (1  ml)  and  tributyl  tin  hydride  (180  mg)  were  added,  and 
the  mixture  was  heated  at  80°  C  for  30  minutes  with  stirring.  After  concentrating  the  reaction  mixture,  the 
residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28  %-ammonia:  50/1/0.1  ~ 

35  30/1/0.1  ~  10/1/0.1),  affording  69  mg  of  3-0-tert.-butyldimethylsilyl-14-dehydroxymethyl-4'-deoxy-14-a-dim- 
ethylaminomycaminosyl  tylonolide  9,20-diethyleneacetal  (with  17  mg  of  the  starting  material  being  recovered). 
It  showed  the  following  properties: 

NMR  spectrum  (CDCI3): 

40  8  (ppm)  Number  of  H  Assignment 
1.78  3H  Me-22 
2.31  6H  3'-NMe2 
2.37  6H  14-NMe2 
5.42  1H  H-10 

45  6.27  1H  H-11 

Reference  Example  14 
50 

3-0-tert.-butyldimethylsilyl-14-dehydroxymethyl-4'-deoxy-14-a-dimethylaminomycaminosyl  tylonolide  9,20- 
diethyleneacetal  (50  mg)  was  dissolved  in  1  ml  oxolane,  0.3  ml  of  1M  tetrabutylammonium  fluoride  solution  in 
oxolane  was  added,  and  the  mixture  was  heated  at  40°  C  for  three  hours  with  stirring.  After  concentrating  the 
reaction  mixture,  the  residue  was  dissolved  in  4  ml  benzene,  the  solution  was  worked  up  as  usual,  the  solvent 

55  was  distilled  off,  and  the  residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28 
%-ammonia:  30/1/0.1  ~  15/1/0.1),  affording  37.5  mg  of  14-dehydroxymethyl-4'-deoxy-14-a-dimethylamino- 
mycaminosyl  tylonolide  9,20-diethyleneacetal).  It  showed  the  following  properties: 

NMR  spectrum  (CDCI3): 

60  8  (ppm)  Number  of  H  Assignment 
2.31  6H  3'-NMe2 
2.37  6H  14-NMe2 
5.41  1H  H-10 
6.26  1H  H-11 

65 

15 
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Example  7 

14-Dehydroxymethyl-4'-deoxy-14-a-dimethylaminomycaminosyl  tylonolide  9,20-diethyleneacetal  (71  mg), 
obtained  in  Reference  Example  14,  was  dissolved  in  a  mixture  of  0.2  ml  acetonitrile  and  4  ml  0.1  N-HCI,  and  the 

5  solution  was  allowed  to  stand  at  room  temperature  for  seven  hours.  An  aqueous  saturated  solution  of  sodium 
bicarbonate  (1  ml)  was  added,  the  resulting  mixture  was  extracted  with  chloroform,  the  extract  was  worked  up 
as  usual,  the  solvent  was  distilled  off,  and  the  residue  was  purified  by  silica  gel  column  chromatography 
(chloroform/methanol/28  °/o-ammonia:  30/1/0.1  ~  20/1/0.1),  affording  50.2  mg  of  14-dehydroxymethyl-4'-deoxy- 
14-a-dimethylaminomycaminosyl  tylonolide.  It  showed  the  following  properties: 

10  NMR  spectrum  (CDCI3): 

5  (ppm)  Number  of  H  Assignment 
1.84  3H  Me-22 
2.28  6H  3'-NMe2 

15  2.35  6H  14-NMe, 

1.84  3H  Me-22 
2.28  6H  3'-NMe2 
2.35  6H  14-NMe2 
6.24  1H  H-10 
7.13  1H  H-11 
9.76  1H  H-20 

20 

Example  8 
25 

2',4'-di-0-acetyl-3-0-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-P-hydroxymycaminosyl  tylonolide  9,20- 
diethyleneacetal  (100  mg),  obtained  in  Reference  Example  8,  was  dissolved  in  1  ml  anhydrous  benzene,  70  mg 
triphenylphosphine  and  41  p.l  diethyl  azodicarboxylate  were  added  in  that  order,  16  uJ  glacial  acetic  acid  was 
then  added  under  ice  cooling,  and  the  mixture  was  stirred  at  room  temperature  for  30  minutes.  Benzene  was 

2Q  added  to  the  reaction  mixture,  the  solution  was  worked  up  as  usual,  the  solvent  was  distilled  off,  and  the 
residue  was  purified  by  silica  gel  column  chromatography  (toluene/ethyl  acetate:  4/1  ~  3/1  ~  2/1).  A  fraction 
containing,  as  main  component,  14-a-acyloxy  derivative  was  collected  and  concentrated,  the  residue  was 
dissolved  in  1  ml  methanol,  and  the  methanolic  solution  was  allowed  to  stand  at  37°  C  overnight.  After 
concentrating  the  reaction  mixture,  the  residue  was  purified  by  silica  gel  column  chromatography 

35  (chloroform/methanol/28  %-ammonia:  30/1/0.1),  and  a  fraction  containing,  as  main  component,  3-O-tert.- 
butyldimethylsilyl-14-dehydroxymethyl-14-a-acetoxymycaminosyl  tylonolide  9,20-diethyleneacetal  was  collec- 
ted.  After  concentration,  the  residue  was  dissolved  in  oxolane,  1  ml  of  1  M  tetrabutylammonium  fluoride 
solution  in  oxolane  was  added,  and  the  mixture  was  allowed  to  stand  at  room  temperature  for  three  hours.  The 
reaction  mixture  was  concentrated,  the  residue  was  extracted  with  chloroform,  the  extract  was  worked  up  as 

4q  usual,  the  solvent  was  distilled  off,  and  the  residue  was  purified  by  silica  gel  column  chromatography 
(chloroform/methanol/28  °/o-ammonia:  35/1/0.1  ~  25/1/0.1).  The  product  thus  obtained  was  hydrolyzed  using  a 
mixture  of  acetonitrile  and  0.1  N-HCI,  and  the  reaction  mixture  was  subjected  to  silica  gel  column 
chromatography  (chloroform/methanol/28  °/o-ammonia:  30/1/0.1  -  22/1/0.1),  affording  22.3  mg  of  14-a-acetoxy- 
14-dehydroxymethylmycaminosyl  tylonolide.  It  showed  the  following  properties: 

45  [a]20D-64°(c1,CHCi3) 
NMR  spectrum  (CDCI3): 

8  (ppm)  Number  of  H  Assignment 
1.93  3H  Me-22 

t-n  2.16  3H  Ac 
1.93  3H  Me-22 
2.16  3H  Ac 
2.50  6H  NMe2 
6.34  1H  H-10 
7.16  1H  H-11 
9.71  1H  H-20 

55 

Example  9 
60 

14-Dehydroxymethyl-14-a-propionyloxymethylmycaminosyl  tylonolide  was  prepared  in  the  same  manner  as  in 
Example  8,  except  that  19  u.l  propionic  acid  was  used  in  place  of  acetic  acid  (yield:  19  mg).  It  showed  the 
following  properties: 

[ apOp^Md.CHCIa)  
65  NMR  spectrum  (CDCI3): 

16 
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5  (ppm)  Number  of  H  Assignment 
1.95  3H  Me-22 
2.50  6H  NMe2 
6.33  1H  H-10 
7.16  1H  H-11 
9.72  1H  H-20 

3H  Me-22 
6H  NMe2 
1H  H-10 
1H  H-11 
1H  H-20 

Reference  Example  15 

2',4'-di-0-acetyl-3-0-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-p-hydroxymycaminosyl  tylonolide  9,20- 
diethyleneacetal  (436  mg),  obtained  in  Reference  Example  8,  was  dissolved  in  4.4  ml  anhydrous  benzene,  300 

JS  mg  triphenylphosphine  and  0.17  ml  diethyl  azodicarboxylate  were  added  in  that  order,  42  ul  formic  acid  was 
then  added  under  ice  cooling,  and  the  mixture  was  stirred  at  room  temperature  for  30  minutes.  Benzene  was 
added  to  the  reaction  mixture,  then  solution  was  worked  up  as  usual,  the  solvent  was  distilled  off,  and  the 
residue  was  subjected  twice  to  silica  gel  column  chromatography  (toluene/ethyl  acetate:  3/1).  Fractions 
containing,  as  main  component,  14-a-formoxy  derivative  were  collected  and  concentrated,  the  residue  was 

_-  dissolved  in  2.4  ml  methanol,  and  the  methanolic  solution  was  heated  at  60°  C  overnight.  After  concentrating 
the  reaction  mixture,  the  residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28 
°/o-ammonia:  30/1/0.1  ~  20/1/0.1),  and  a  fraction  containing,  as  main  component,  the  deacetylated  product  was 
collected.  After  concentration,  the  residue  was  dissolved  in  2  ml  anhydrous  acetonitrile,  55  ml  of  acetic 
anhydride  was  added,  and  the  mixture  was  allowed  to  stand  at  room  temperature  overnight.  The  reaction 
mixture  was  concentrated,  the  residue  was  dissolved  in  25  ml  chloroform,  the  solution  was  worked  up  as  usual, 
the  solvent  was  distilled  off,  and  the  residue  was  purified  by  silica  gel  column  chromatography  (toluene/ethyl 
acetate:  7/3  ~  5/3),  affording  189  mg  of  2',4'-di-O-acetyl-3-O-tert.-butylmethylsilyl-14-dehydroxymethyl-14-a- 
hydroxymycaminosyl  tylonolide  9,20-diethyleneacetal.  It  showed  the  following  properties: 

[a]20D-63°  (d,CHCI3) 
NMR  spectrum  (CDCI3): 30 
8  (ppm)  Number  of  H  Assignment 

1.76  3H  Me-22 
2.04,  2.06  3H  Ac  x  2 

2.35  6H  NMe2 
5.42  1H  H-10 
6.17  1H  H-11 

35 

40 
Reference  Example  16 

2',4'-di-O-acetyl-3-O-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-a-hydroxymycaminosyl  tylonolide  9,20- 
diethyleneacetal  (89.3  mg)  was  dissolved  in  0.9  ml  anhydrous  oxolane,  59  mg  triphenylphosphine,  49  ul 

45  azidodiphenylphosphoryl  and  35  ml  diethyl  azodicarboxylate  were  added  in  that  order  at  -30°  C,  and  the 
temperature  of  the  mixture  was  allowed  to  rise  to  0°C  over  a  period  of  1.5  hours.  After  concentrating  the 
reaction  mixture,  the  residue  was  extracted  with  5  ml  benzene,  the  extract  was  worked  up  as  usual,  the  solvent 
was  distilled  off,  and  the  residue  was  subjected  to  silica  gel  column  chromatography  (hexane/ethyl  acetate: 
3/1  ~  2/1).  Fractions  containing  14-(3-azide  derivative  were  collected,  and  the  combined  solution  was 

50  concentrated. 
The  solid  thus  obtained  was  dissolved  in  0.7  ml  oxolane,  40  ml  triphenylphosphine  was  added,  and  the 

mixture  was  allowed  to  stand  at  50°  C  overnight.  After  adding  0.1  mi  water,  the  resulting  mixture  was  heated  at 
50°  C  for  ten  hours  with  stirring.  After  concentrating  the  reaction  mixture,  the  syrup  left  was  dissolved  in  1  ml 
methanol,  and  the  solution  was  allowed  to  stand  at  60°  C  for  six  hours.  The  solvents  were  distilled  off,  and  the 

55  residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28  °/o-ammonia:  30/1/0.1  ~ 
20/1/0.1),  affording  45  mg  of  14-P-amino-3-O-tert.-butyldimethylsilyl-14-dehydroxymethylmycaminosyl  tylonol- 
ide  9,20-diethyleneacetal.  It  showed  the  following  properties: 

[a]20D-64°(c1,CHCI3) 
NMR  spectrum  (CDCI3): 

60 
8  (ppm)  Number  of  H  Assignment 

1.74  3H  Me-22 
2.50  6H  NMe2 
5.63  1H  H-10 

65  6.30  1H  H-11 

17 



E P 0 2 0 2 1 1 1 B 1  

Example  10 

Paraformaldehyde  (25  mg)  was  added  to  a  solution  of  50  mg  14-p-amino-3-O-tert.-butyldimethylsilyl-14- 
dehydroxymethylmycaminosyl  tylonolide  9,20-diethyleneacetal  (obtained  in  Reference  Example  16)  in  0.5  ml S  anhydrous  methanol,  and  the  mixture  was  heated  at  65°  C  for  2.5  hours.  Sodium  cyanoborohydride  (30  mg)  was then  added  to  the  resulting  clear  solution  under  ice  cooling,  and  stirring  was  continued  for  one  hour.  After 
concentrating  the  reaction  mixture,  the  residue  was  extracted  with  chloroform,  the  extract  was  worked  up  as 
usual,  and  the  solvent  was  distilled  off.  The  solid  left  was  dissolved  in  0.5  ml  oxolane,  0.13  ml  of  1  M 
tetrabutylammonium  fluoride  solution  in  oxolane  was  added,  and  the  mixture  was  allowed  to  stand  at  room 10  temperature  for  nine  hours.  The  reaction  mixture  was  again  concentrated,  the  residue  was  extracted  with 
chloroform,  the  extract  was  worked  up  as  usual,  the  solvent  was  distilled  off,  and  the  residue  was  purified  by silica  gel  column  chromatography  (chloroform/methanol/28  %-ammonia:  30/1/0.1  ~  20/1/0.1  ~  15/1/0.1), 
affording  27  mg  of  14-P-dimethylamino-debutylsilyl  derivative.  It  was  dissolved  in  0.14  ml  acetonitrile  and  1.1  mi 
0.1  N-HCI,  and  the  solution  was  allowed  to  stand  at  room  temperature  for  six  hours.  An  aqueous  saturated 

15  solution  of  sodium  bicarbonate  was  added,  the  mixture  was  extracted  with  chloroform,  the  extract  was  worked 
up  as  usual,  the  solvent  was  distilled  off,  and  the  residue  was  purified  by  silica  gel  column  chromatography 
(chloroform/methanol/28  o/o-ammonia:  30/1/0.1  ~  10/1/0.1),  giving  25  mg  of  14-dehydroxymethyl-14-P-dim- 
ethylaminomycaminosyl  tylonolide  as  solid.  It  showed  the  following  properties- 

[a]20D  -32°  (c0.6,  CHCI3) 
20  NMR  spectrum  (CDCI3): 

5  (ppm)  Number  of  H  Assignment 
1.83  3H  Me-22 
2.30  6H  14-NMe2 

25  2.50  6H  3'-NMe2 
6.29  1H  H-10 
7.30  1H  H-11 
9.71  1H  H-20 

30 

Example  11 

14-a-Acetoxy-14-dehydroxymethylmycaminosyl  tylonolide  (100  mg),  obtained  in  Example  8,  was  dissolved  in 
35  2  ml  of  a  28  °/o-ammonia:  methanol  mixture  (1  :  10),  and  the  solution  was  allowed  to  stand  at  20°  C  for  five  hours. 

After  concentrating  the  reaction  mixture,  the  residue  was  purified  by  silica  gel  column  chromatography 
(chloroform/methanol/28  o/o-ammonia:  20/1/0.1  ~  10/1/0.1),  giving  28  mg  of  14-dehydroxymethyl-14-a- 
hydroxymycaminosyl  tylonolide  as  solid.  It  showed  the  following  properties: 

NMR  spectrum  (CDCI3): 
40 

5  (ppm)  Number  of  H  Assignment 
1.98  3H  Me-22 
2.52  6H  NMe2 
6.35  1H  H-10 

45  7.18  1H  H-11 
9.72  1H  H-20 

50  Example  12 

14-a-Amino-3-O-tert.-butyldimethylsilyl-14-dehydroxymethylmycaminosyl  tylonolide  9,20-diethyleneacetal 
(30  mg),  obtained  in  Reference  Example  11,  was  dissolved  in  0.6  ml  of  60  °/o  aqueous  methanol,  and  9.6  mg sodium  bicarbonate  was  added.  To  this  mixture  was  added  under  ice  cooling  5.9  u.l  methyl  chloroformate,  and 

55  stirring  was  continued  for  one  hour.  An  aqueous  saturated  solution  of  sodium  bicarbonate  was  then  added,  the 
mixture  was  extracted  with  chloroform,  the  extract  was  worked  up  as  usual,  the  solvent  was  distilled  off,  and 
the  residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28  °/o-ammonia:  30/1/0.1), 
giving  19.8  mg  of  3-O-tert.-butyldimethylsilyl-14-dehydroxymethyl-14-a-methylcarbamoylmycaminosyl  tylonol- 
ide  as  solid.  It  was  dissolved  in  a  mixture  of  0.1  ml  acetonitrile  and  0.1  ml  1  N-HCI,  and  the  mixture  was  allowed 

60  to  stand  at  room  temperature  for  five  hours.  An  aqueous  saturated  solution  of  sodium  bicarbonate  was  then 
added,  the  mixture  was  extracted  with  chloroform,  the  extract  was  worked  up  as  usual,  the  solvent  was distilled  off,  and  the  residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28  o/o- 
ammonia:  20/1/0.1  ~  18/1/0.1),  giving  11.5  mg  of  14-dehydroxymethyl-14-a-methylcarbamoylmycaminosyl 
tylonolide  as  solid.  It  showed  the  following  properties: 

65  NMR  spectrum  (CDCI3): 

18 
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8  (ppm)  Number  of  H  Assignment 
1.90  3H  Me-22 
2.50  6H  NMe2 
3.71  3H  COOMe 
6.27  1H  H-10 
7.10  1H  H-11 
9.71  1H  H-20 

Example  13 

10 

14-Dehydroxymethyl-4'-deoxy-14-a-dimethylaminomycaminosyl  tylonolide  (50  mg),  obtained  in  Example  7, 
15  was  dissolved  in  1  ml  benzene,  95  mg  chlorotris(triphenylphosphine)rhodium  was  added,  and  the  mixture  was 

heated  at  80°  C  for  ten  hours.  The  reaction  mixture  was  filtered,  washed  with  benzene,  and  the  organic  layers 
were  added  to  the  filtrate.  The  combined  solution  was  worked  up  as  usual,  the  solvents  were  distilled  off,  and 
the  residue  was  purified  by  silica  gel  column  chromatography  (chloroform/methanol/28  °/o-ammonia:  30/1/0.1 
—  20/1/0.1),  giving  9.8  mg  of  19-deformyl-14-dehydroxymethyl-4'-deoxy-14-a-dimethylaminomycaminosyl 

20  tylonolide  as  solid.  It  showed  the  following  properties: 
NMR  spectrum  (CDCI3): 

5  (ppm)  Number  of  H  Assignment 
2.29  6H  3'-NMe2 

25  2.26  6H  14-NMe2 
6.26  1H  H-10 

30  Example  14 

14-Dehydroxymethyl-4'-deoxy-14-a-dimethylaminomycaminosyl  tylonolide  9,20-diethyleneacetal  (45  mg), 
obtained  in  Reference  Example  14,  was  dissolved  in  0.45  ml  chloroform,  40  mg  m-chloroperbenzoic  acid  was 
added  under  ice  cooling,  and  the  mixture,  after  addition  of  chloroform,  was  allowed  to  stand  at  room 

35  temperature  for  one  hour.  The  reaction  mixture  was  worked  up  as  usual,  giving  a  solid  product  after  distilling 
off  the  solvent.  It  was  dissolved  in  0.5  ml  toluene,  0.05  ml  triphenyl  phosphite  was  added,  and  the  mixture  was 
kept  stirred  overnight  at  room  temperature.  After  concentration,  0.3  ml  acetonitrile  and  4  ml  0.1  N-HCI  were 
added,  and  the  mixture  was  again  allowed  to  stand  at  room  temperature  overnight.  After  washing  with 
benzene,  an  aqueous  saturated  solution  of  sodium  bicarbonate  was  added,  followed  by  extraction  with 

40  chloroform.  The  extract  was  worked  up  as  usual,  the  solvent  was  distilled  off,  and  the  residue  was  purified  by 
silica  gel  column  chromatography  (chloroform/methanol/28  °/o-ammonia:  30/1/0.1  ~  15/1/0.1),  giving  15  mg  of 
14-dehydroxymethyl-4'-deoxy-12,13-epoxy-14-a-dimethylaminomycaminosyl  tylonolide  as  solid.  It  showed  the 
following  properties: 

NMR  spectrum  (CDCI3): 
45 

8  (ppm)  Number  of  H  Assignment 
2.27  6H  3'-NMe2 
9.72  1H  H-20 

50 

Claims 

1  .  A  mycaminosyl  tylonolide  derivative  of  formula 
55 

60 

65 
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CES  r - R '  

10 

15  or  a  salt  thereof 
wherein 
R1  is  a  hydroxyl,  Ĉ   to  C6  alkanoyloxy,  benzoyloxy  or  azido  group,  or  an  amino  group  optionally  substituted 

with  at  least  one  group  selected  from  CT  to  C6  alkyl  and  Ĉ   to  C6  alkanoyl  groups; R2  is  a  hydrogen  atom  or  hydroxyl  group; 
20  R3  is  a  hydrogen  atom  or  formyl  group;  and 

—  means  a  double  bond 
or  the  group  O, 

*  >■  • 
2.  A  compound  according  to  claim  1  wherein  R1  is  a  C,  to  C6  alkanoyloxy  group  or  an  amino  group  substituted 

25  with  at  least  one  C,  to  C6  alkyl  group. 
3.  A  compound  according  to  claim  2  wherein  R1  is  a  Cj  to  C6  alkanoyloxy  group  of  p-configuration  or  a  (̂   to 

C6  alkyl  amino  group  of  a-configuration. 
4.  A  compound  according  to  claim  1  selected  from  14-p-acetoxy-14-dehydroxymethylmycaminosyl  tylonolide, 

14-dehydroxymethyl-4'-deoxy-14-a-dimethylaminomycaminosyl  tylonolide,  and  salts  thereof. 
2q  5.  A  process  for  producing  mycaminosyl  tylonolide  derivative  of  formula 

35 
0 —  

40 

45 

wherein 
R1a  is  a  Ct  to  C6  alkanoyl  or  benzoyl  group, 
R2  is  a  hydrogen  atom  or  hydroxyl  group,  and 
R3  is  a  hydrogen  atom  or  formyl  group,  which  comprises  reacting  compound  of  formula 50 

55 

60 

65 

20 
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rw1^ 

10 

15 

wherein 
R4  is  a  hydrogen  atom  or  optionally  protected  formyl; 
R5  is  an  oxygen  atom  or  a  protective  group  for  carbonyl; 
R6  is  a  hydrogen  atom  or  optionally  protected  hydroxyl  group; 
R7  and  R8  are  optionally  protected  hydroxyl  groups;  and 
^^   means  a  double  bond  or  the  group  .0  

-  with  carboxylic  acid  of  formula  -1 

Ria-OH 

.210 

£ \  

25 

wherein  R1a  is  a  Ĉ   to  C6  alkanoyl  or  benzoyl  group  -  or  reactive  derivative  thereof,  followed  by  removal  of  any 
protective  group(s). 

6.  A  process  for  producing  mycaminosyl  tylonolide  derivative  of  formula 
30 

35 

40 

45 

wherein 
R1b  is  an  amino  group  optionally  substituted  with  at  least  one  group  selected  from  Cj  to  C6  alkyl  and  Ĉ   to  C6 

50  alkanoyl  groups, 
R2  is  a  hydrogen  atom  or  hydroxyl  group,  and 
R3  is  a  hydrogen  atom  or  formyl  group,  which  comprises  forming  azido  compound  of  formula 

55 
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CH5 

10 

15  N3 

wherein 
R4  is  a  hydrogen  atom  or  optionally  protected  formyl; 
R5  is  a  oxygen  atom  or  a  protective  group  for  carbonyl; 

20  R6  is  a  hydrogen  atom  or  optionally  protected  hydroxyl  group; R7  and  R8  are  optionally  protected  hydroxyl  groups;  and 
—  means  a  double  bond  or  the  group  0  

-  and  then  animating  the  azido  group,  optionally  alkylating  or  amidating  the  resulting  amino  group,  and 
2§  removing  any  protective  group(s). 

7.  A  process  for  producing  mycaminosyl  tylonolide  derivative  of  formula 

30 

35 

40 

which  comprises  oxidation  of  compound  of  formula 

45 

50 

55 

wherein 
R2  is  a  hydrogen  atom  or  hydroxyl  group; 60  R3  is  a  hydrogen  atom  or  formyl  group; 
—  means  a  double  bond  or  the  group  , 0  
R4  is  a  hydrogen  atom  or  optionally  protected  formyl  group; 
R5  is  an  oxygen  atom  or  a  protective  group  for  carbonyl; 

65  R6  is  a  hydrogen  atom  or  optionally  protected  hydroxyl;  and 
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R7  and  R8  are  optionally  protected  hydroxyl  groups  -  to  form  14-formoxy-3'-dimethylaminooxide  compound, 
converting  14-formoxy  to  14-hydroxy  and  3'-dimethylaminooxide  to  3'-dimethylamino,  and  removing  any 
protective  group(s). 

8.  A  process  for  producing  mycaminosyl  tylonolide  derivative  of  formula 

10 

15 

20 
wherein 

R2  is  a  hydrogen  atom  or  hydroxyl  group  and 
R3  is  a  hydrogen  atom  or  formyl  group  which  comprises  converting  to  14-azido  the  14-hydroxy  group  of 

compound  of  formula 
25 

CH. 

CH. 
N <  

30 

^  

35 

40 
wherein 

R4  is  a  hydrogen  atom  or  optionally  protected  formyl; 
R5  is  an  oxygen  atom  or  a  protective  group  for  carbonyl; 
R6  is  a  hydrogen  atom  or  optionally  protected  hydroxyl  group; 
R7  and  R8  are  optionally  protected  hydroxyl  groups;  and 45 

-  followed  by  removal  of  any  protective  group(s). —  means  a  double  bond  or  the  group 
9.  A  process  for  converting  a  compound  according  to  claim  1  wherein  R'  is  hydroxy  to  another  compound 

according  to  claim  1  wherein  R'  is  other  than  hydroxy,  which  comprises  introduction  of  a  leaving  group  in  place 
of  hydroxy  at  the  14-position  of  the  starting  compound,  replacement  of  the  leaving  group  in  the  resulting 
intermediate  by  a  said  substituent  R'  other  than  hydroxy,  and  removal  of  any  protective  group(s). 

10.  A  process  according  to  any  of  claims  5  to  9  which  includes  at  least  one  of  the  steps  of  deformylation  at 
the  19-position,  epoxidation  at  the  12,  13-double  bond,  and  dehydroxylation  at  the  4'-position. 

50 

55 

Patentanspriiche 

1.  Mycaminosyltylonolid-Derivat  der  Formel 
60 

65 
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CH5 

10 

oder  ein  Salz  davon, 
wobei 
R1  eine  Hydroxyl-,  Cr  bis  C6-Alkanoyloxy-,  Benzoyloxy-  oder  Azidogruppe  oder  eine  Aminogruppe, 

gegebenenfalls  substituiert  durch  mindestens  eine  Gruppe  ausgewahlt  aus  Cr  bis  C6-Alkyl-  und  Cr  bis  C6- 
Alkanoylgruppen,  ist, 

R2  ein  Wasserstoffatom  oder  eine  Hydroxylgruppe  ist, 
R3  ein  Wasserstoffatom  oder  eine  Formylgruppe  bedeutet  und 
^_^  eine  Doppelbindung  oder  die  Gruppe  O  bedeutet. 
2.  Verbindung  nach  Anspruch  1,  wobei  R1  eine  Cr  bis  C6-Alkanoyloxygruppe  oder  eine  durch  mindestens 

eine  Cr  bis  C6-Alkylgruppe  substituierte  Aminogruppe  ist. 
3.  Verbindung  nach  Anspruch  2,  wobei  R1  eine  Cr  bis  C6-Alkanoyloxygruppe  mit  P-Konfiguration  oder  eine 

Cr  bis  C6-Alkylaminogruppe  mit  a-Konfiguration  ist. 
4.  Verbindung  nach  Anspruch  1,  ausgewahlt  aus  14-P-Acetoxy-14-dehydroxymethylmycaminosyl-tylonolid,  14- 

Dehydroxymethyl-4'-deoxy-14-a-dimethylaminomycaminosyl-tylonolid  und  deren  Salzen. 
5.  Verfahren  zur  Herstellung  eines  Mycaminosyltylonolid-Derivats  der  Formel 

15 

20 

25 

30 

35 r- 

40 

45 

in  der 
R^  eine  Cr  bis  C6-Alkanoyl-  oder  Benzoylgruppe, 
R2  ein  Wasserstoffatom  oder  eine  Hydroxylgruppe  und 
R3  ein  Wasserstoffatom  oder  die  Formylgruppe  ist,  umfassend  die  Umsetzung  einer  Verbindung  der  Formel 50 

55 
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? . * =  

10 

15  OH 

in  der 
R4  ein  Wasserstoffatom  oder  eine  gegebenenfalls  geschutzte  Formylgruppe, 
R5  ein  Sauerstoffatom  oder  eine  Schutzgruppe  fur  die  Carbonylgruppe, 

20  R6  ein  Wasserstoffatom  oder  eine  gegebenenfalls  geschutzte  Hydroxylgruppe  ist, 
R7  und  R8  gegebenenfalls  geschutzte  Hydroxylgruppen  sind  und 
—  eine  Doppelbindung  oder  die  Gruppe  .0  bedeutet, 
mit  Carbonsaure  der  Formel  ^  

25  R1a-OH, 

wobei 
R1,  eine  Cr  bis  C6-Alkanoyl-  oder  Benzoylgruppe  ist,  oder  einem  reaktionsfahigen  Derivat  davon,  gefolgt  von 

einer  Entfernung  gegebenenfalls  vorhandener  Schutzgruppen. 

20 

30 6.  Verfahren  zur  Herstellung  eines  Mycaminosyltylonolid-Derivats  der  Formel 

CH,  r - K *  

35 
C  =  

40 

45 1 P. 
in  der 

R1b  eine  Aminogruppe,  gegebenenfalls  substituiert  durch  mindestens  eine  Gruppe  ausgewahlt  aus  Cr  bis  C6- 
Alkyl-  und  Cr  bis  C6-Alkanoylgruppen,  ist, 

R2  ein  Wasserstoffatom  oder  eine  Hydroxylgruppe  und 
R3  ein  Wasserstoffatom  oder  eine  Formylgruppe  ist,  umfassend  die  Herstellung  einer  Azidoverbindung  der 

Formel 

50 

55 

60 
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10 

15 

wobei 
R4  ein  Wasserstoffatom  oder  eine  gegebenenfalls  geschiitzte  Formylgruppe  ist, 
R5  ein  Sauerstoffatom  oder  eine  Schutzgruppe  ftir  Carbonyl, 
R6  ein  Wasserstoffatom  oder  eine  gegebenenfalls  geschiitzte  Hydroxylgruppe  ist, 
R7  und  R8  gegebenenfalls  geschutzte  Hydroxylgruppen  sind  und 
^^2  eine  Doppelbindung  oder  die  Gruppe  .O  ist, 
und  anschlieBende  Aminierung  der  Azidogruppe,  gegebenenfalls  Alkylierung  oder  Amidierung  der  er- 

haltenen  Aminogruppe  und  Entfernung  etwaiger  vorhandener  Schutzgruppen. 
7.  Verfahren  zur  Herstellung  eines  Mycaminosyltylonolid-Derivats  der  Formel 

20 

25 

30 

35 

40 

umfassend  die  Oxidation  einer  Verbindung  der  Formel 

CH,  [ - £ *  45 

50 

C H j C r \  

55 

Ctf3 

wobei 
R2  ein  Wasserstoffatom  oder  eine  Hydroxylgruppe, 
R3  ein  Wasserstoffatom  oder  eine  Formylgruppe  ist, 
—  eine  Doppelbindung  oder  die  Gruppe  /CL  bedeutet, 
R4  ein  Wasserstoffatom  oder  eine  gegebenenfalls  geschutzte  Formylgruppe, 
R5  ein  Sauerstoffatom  oder  eine  Schutzgruppe  fur  Carbonyl, 
R6  ein  Wasserstoffatom  oder  eine  gegebenenfalls  geschutzte  Hydroxylgruppe  ist  und 

60 
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R7  und  R8  gegebenenfalls  geschiitzte  Hydroxylgruppen  bedeuten,  unter  Bildung  einer  14-Formoxy-3' 
dimethylaminoxid-Verbindung,  Umwandlung  der  14-Formoxygruppe  in  eine  14-Hydroxygruppe  und  der  3' 
Dimethylaminoxidgruppe  in  eine  3'-Dimethylaminogruppe,  und  Entfernung  etwa  vorhandener  Schutzgruppen. 

8.  Verfahren  zur  Herstellung  eines  Mycaminosyltylonolid-Derivats  der  Formel 

c  — 10 

15 

20 
in  der 

R2  ein  Wasserstoffatom  Oder  eine  Hydroxylgruppe  und 
R3  ein  Wasserstoffatom  oder  eine  Formylgruppe  ist,  umfassend  die  Umwandlung  der  14-Hydroxygruppe  in 

eine  14-Azidogruppe  einer  Verbindung  der  Formel 
25 

30 

P." 
35 

40 
wobei 

R4  ein  Wasserstoffatom  oder  eine  gegebenenfalls  geschiitzte  Formylgruppe, 
R5  ein  Sauerstoffatom  oder  eine  Schutzgruppe  fur  Carbonyl, 
R6  ein  Wasserstoffatom  oder  eine  gegebenenfalls  geschiitzte  Hydroxylgruppe  ist, 
R7  und  R8  gegebenenfalls  geschutzte  Hydroxylgruppen  sind  und 
—  eine  Doppelbindung  oder  die  Gruppe  .0^  bedeutet, 

gefolgt  durch  Entfernung  etwa  vorhandener  Schutzgruppen. 
9.  Verfahren  zur  Umwandlung  einer  Verbindung  nach  Anspruch  1,  in  der  R'  eine  Hydroxygruppe  ist,  in  eine 

andere  Verbindung  nach  Anspruch  1,  in  der  R'  eine  andere  Bedeutung  als  Hydroxy  hat,  umfassend  die 
Einfiihrung  einer  austretenden  Gruppe  anstelle  der  Hydroxygruppe  in  14-Stellung  der  Ausgangsverbindung, 
Ersatz  der  austretenden  Gruppe  in  dem  erhaltenen  Zwischenprodukt  durch  den  erwahnten  Substituenten  R', 
der  keine  Hydroxygruppe  ist,  und  Entfernung  etwa  vorhandener  Schutzgruppen. 

10.  Verfahren  nach  einem  der  Anspruche  5  bis  9,  umfassend  mindestens  eine  Stufe  der  Deformylierung  in  19- 
Stellung,  Epoxidierung  der  12,13-Doppelbindung  und  Dehydroxylierung  in  4'-Stellung. 

45 
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55 

Revendications 

1.  Derive  de  mycaminosyl  tylonolide  de  formule: 60 

65 
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CHj  r-?.3 

10 

15 

ou  un  sel  de  ce  derive, 
oii: 
-  R1  represente  un  groupe  hydroxyle,  alcanoyloxy  en  C,  a  C6,  benzoyloxy  ou  azido,  ou  un  groupe  amino facultativement  substitue  par  au  moins  un  groupe  choisi  parmi  les  groupes  alkyle  en  C,  a  C6  et  alcanoyle  en  C, 

-  R2  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle; 
-  R3  represente  un  atome  d'hydrogene  ou  un  groupe  formyle;  et 

signifie  une  double  liaison  ou  le  groupe  .0. 
L  a  • 

2.  Compose  selon  la  revendication  1,  dans  lequel  R1  represente  un  groupe  alcanoyloxy  en  C,  a  C6  ou  un 
groupe  amino  substitue  par  au  moins  un  groupe  alkyle  en  (̂   a  C6. 

3.  Compose  selon  la  revendication  2,  dans  lequel  R1  represente  un  groupe  alcanoyloxy  en  C,  a  C6  de 
configuration  |3  ou  un  groupe  alkylamino  en  C]  a  C6  de  configuration  a. 

4.  Compose  selon  la  revendication  1,  choisi  parmi  l'acetoxy-14|3  deshydroxymethyl-14  mycaminosyl 
tylonolide,  le  deshydroxymethyl-14  desoxy-4'  dimethyiamino-14a  mycaminosyl  tylonolide,  et  leurs  sels. 

5.  Procede  de  fabrication  d'un  derive  de  mycaminosyl  tylonolide  de  formule: 

20 

25 

30 

CHS 35 
CH3 

V - C H i   <  H :  

40 

45 

K r °  
ou: 

-  R1a  represente  un  groupe  alcanoyle  en  Ĉ   a  C6  ou  benzoyle; 
-  R2  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle;  et 
-  R3  represente  un  atome  d'hydrogene  ou  un  groupe  formyle, 
qui  consiste  a  faire  reagir  un  compose  de  formule: 
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R * =  

10 

15 

ou: 
-  R4  represente  un  atome  d'hydrogene  ou  un  groupe  formyle  facultativement  protege; 
-  R5  represente  un  atome  d'oxygene  ou  un  groupe  protecteur  de  carbonyle; 
-  R6  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle  facultativement  protege;  et 
-  R7  et  R8  represented  des  groupes  hydroxyle  facultativement  proteges;  et 

signifie  une  double  liaison  ou  le  groupe  , 0 .  

20 

Z I \  avec  un  acide  carboxylique  de  formule: 

25  RVOH 

oil  R1a  represente  un  groupe  alcanoyle  en  Cj  a  C6  ou  benzoyle,  ou  un  derive  reactif  de  cet  acide, 
en  faisant  suivre  par  I'elimination  de  tout  (tous)  groupe(s)  protecteur(s). 
6.  Procede  de  fabrication  d'un  derive  de  mycaminosyl  tylonolide  de  formule: 

30 
C H ,  

0  =  35 

40 

R, 45 
ou: 

-  R1t,  represente  un  groupe  amino  facultativement  substitue  par  au  moins  un  groupe  choisi  parmi  les  groupes 
alkyle  en  C-\  a  C6  et  alcanoyle  en  C1  a  C6; 

-  R2  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle;  et 
-  R3  represente  un  atome  d'hydrogene  ou  un  groupe  formyle, 
qui  consiste  a  former  un  compose  azido  de  formule: 
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10 

15 

ou: 
-  R4  represente  un  atome  d'hydrogene  ou  un  groupe  formyle  facultativement  protege; 
-  R5  represente  un  atome  d'oxygene  ou  un  groupe  protecteur  de  carbonyle; 

20  -  R6  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle  facultativement  protege;  et 
-  R7  et  R8  representent  des  groupes  hydroxyle  facultativement  proteges;  et 
-  —  signifie  une  double  liaison  ou  le  groupe  O. 

L  X  ; 
puis  a  aminer  le  groupe  azido,  facultativement  a  alkyler  ou  a  amider  le  groupe  amino  resultant,  et  a  eliminer 

25  tout  (tous)  groupe(s)  protecteur(s). 
7.  Procede  de  fabrication  d'un  derive  de  mycaminosyl  tylonolide  de  formule: 

■E:  • 

30 

35 

40 
OH 

qui  consiste  a  oxyder  un  compose  de  formule: 

45 

50 

55 

ou: 
-  R2  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle; 
-  R3  represente  un  atome  d'hydrogene  ou  un  groupe  formyle; 
-  zzs.  signifie  une  double  liaison  ou  le  groupe  .0. 

-  R4  represente  un  atome  d'hydrogene  ou  un  groupe  formyle  facultativement  protege; 
-  R5  represente  un  atome  d'oxygene  ou  un  groupe  protecteur  de  carbonyle; 
-  R6  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle  facultativement  protege;  et 
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-  R7  et  R8  represented  des  groupes  hydroxyle  facultativement  proteges, 
pour  former  un  compose  formoxy-14  dimethylamino-3'  oxyde,  a  convertir  le  formoxy-14  en  hydroxy-14  et  le 

dimethylamino-3,  oxyde  en  dimethylamino-3',  et  a  eliminertout  (tous)  groupe(s)  protecteur(s). 
8.  Procede  de  fabrication  d'un  derive  de  mycaminosyl  tylonolide  de  formule: 

10 0 =  

15 

20 
ou: 

-  R2  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle;  et 
-  R3  represente  un  atome  d'hydrogene  ou  un  groupe  formyle, 
qui  consiste  a  convertir  en  azido-14  le  groupe  hydroxy-14  du  compose  de  formule: 

25 

CK. 

30 

35 

40 
ou: 

-  R4  represente  un  atome  d'hydrogene  ou  un  groupe  formyle  facultativement  protege; 
-  R5  represente  un  atome  d'oxygene  ou  un  groupe  protecteur  de  carbonyle; 
-  R6  represente  un  atome  d'hydrogene  ou  un  groupe  hydroxyle  facultativement  protege; 
-  R7  et  R8  represented  des  groupes  hydroxyle  facultativement  proteges;  et 

designe  une  double  liaison  ou  le  groupe  /O .  

en  faisant  suivre  par  I'elimination  de  tout  (tous)  groupe(s)  protecteur(s). 
9.  Procede  de  conversion  d'un  compose  selon  la  revendication  1,  dans  lequel  R'  represente  hydroxy  en  un 

autre  compose  selon  la  revendication  1,  dans  lequel  R'  est  autre  qu'hydroxy,  qui  consiste  a  introduire  un 
groupe  partant  a  la  place  d'hydroxy  en  position  14  du  compose  de  depart,  a  remplacer  le  groupe  partant  dans 
I'intermediaire  resultant  par  ledit  substituant  R'  autre  qu'hydroxy,  et  eliminer  tout  (tous)  groupe(s)  protecteu 
r(s). 

10.  Procede  selon  I'une  des  revendications  5  a  9,  qui  comprend  au  moins  I'une  des  etapes  de  deformylation 
en  position  19,  epoxydation  sur  la  double  liaison  12,  13,  et  deshydroxylation  en  position  4'. 
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