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Description 

The  present  invention  relates  to  novel  cephem  compounds  useful  as  antibacterial  agents,  salts  permissible  as 
medicinal  drugs,  preparation  processes  for  them  and  further  antibacterial  agents  having  them  as  effective  ingredients. 

5  Cephalosporin  type  antibacterial  agents  exhibit  a  broad  antibacterial  activity  against  Gram-positive  bacteria  and 
Gram-negative  bacteria  and  various  cephasporin  compounds  have  already  been  synthesized.  Among  these  com- 
pounds,  however,  only  few  therapeutic  agents  exhibit  the  antibacterial  activity  against  Pseudomonas  aeruginosa  and 
there  is  no  agent  which  exhibits  potent  antibacterial  effect  broadly  from  Gram-positive  bacteria  including  staphylococ- 
cus  aureus  to  Gram-negative  bacteria  including  Pseudomonas  aeruginosa. 

10  Moreover,  compounds  having  the  thiochromone  skeleton  in  cephem  are  disclosed  in  Japanese  Unexamined  Patent 
Publication  No.  Sho  54-109995,  No.  Sho  57-165389  and  No.  Sho  57-165390  and  U.S.  Patent  No.  3904618.  These  link 
2-  or  3-position  of  thiochromone  skeleton  to  part  of  7-position  side  chain  of  cephem  and,  with  respect  to  compounds 
having  thiochromone  skeleton  at  3-position  side  chain  of  cephem,  synthesis,  to  say  nothing  of  disclosure  and  sugges- 
tion  in  specification  are  not  made  at  all. 

15  Since  cephalosporin  type  antibacterial  agents  exhibit  the  selective  toxicity  only  against  bacteria  and  do  not  affect 
on  the  animal  cells,  they  are  broadly  used  for  the  therapy  of  infective  diseases  due  to  bacteria  as  antibiotics  with  less 
side-effects,  thus  they  are  drugs  with  high  usefulness. 

In  recent,  however,  glucose-nonfermentable  Gram-negative  bacillus,  in  particular,  Pseudomonas  aeruginosa  is 
often  isolated  from  patients,  whose  immune  power  has  decreased,  as  a  inflaming  bacterium  for  hard-to-cure  infective 

20  diseases.  On  the  other  hand,  in  the  Gram-positive  bacteria,  staphylococcus  aureus  (MRSA)  resistant  to  overall  antibac- 
terial  agents  has  clinically  become  a  serious  object  of  public  concern. 

From  such  situation,  antibacterial  agents  being  well-balanced  against  both  Gram-positive  bacteria  including  MRSA 
and  Gram-negative  bacteria  including  Pseudomonas  aeruginosa  and  yet  exhibiting  potent  antibacterial  power  are 
sought. 

25  Aiming  at  providing  novel  cephalosporin  derivatives  having  excellent  antibacterial  power,  the  inventors  diligently 
studied  on  novel  cephalosporin  derivatives  having  2-(2-aminothiazole-4-yl)-2-substituted-oxyiminoacetamide  group  or 
2-(5-amino-1,2,4-thiadiazole-3-yl)-2-substituted-oxyiminoacetamide  group  at  7-position  of  cephem  skeleton  and  unu- 
sual  thiochromone  skeleton  at  3-position  through  sulfide  linkage.  As  a  result,  a  surprising  fact  has  been  found  that  the 
compounds  of  the  invention  have  potent  antibacterial  activity  against  Gram-positive  bacteria  and  Gram-negative  bacte- 

30  ria,  simultaneously  have  well-balanced  broad  antibacterial  spectra  against  up  to  Staphylococcus  aureus  (MRSA)  and 
Pseudomonas  aeruginosa  resistant  to  overall  antibacterial  agents  and  yet  increase  also  the  antibacterial  activity,  lead- 
ing  to  the  completion  of  the  invention. 

Namely,  the  inventive  compounds  having  2-(2-aminothiazole-4-yl)-2-substituted-oxyiminoacetamide  group  or  2-(5- 
amino-1,2,4-thiadiazole-3-yl)-2-substituted-oxyiminoacetamide  group  at  7-position  of  cephem  skeleton  and  (substi- 

35  tuted-thiochromone-2-yl)  thiomethyl  group  at  3-position  are  novel  compounds  never  found  in  the  literatures  and  have 
well-balanced  broad  spectra  and  potent  antibacterial  activity  against  from  Gram-positive  bacteria  including  MRSA  to 
Gram-negative  bacteria  including  Pseudomonas  aeruginosa. 

The  invention  relates  to  compounds  represented  by  a  general  formula  [I] 

45 

55  [wherein  R1  indicates  a  straight-chain  or  branched  lower  alkyl  group,  which  may  be  substituted  by  carboxyl  group  which 
may  be  protected,  trityl  group,  hydrogen  atom  or  fluorine-substituted  lower  alkyl  group,  R2  indicates  a  hydrogen  atom, 
metal  atom,  protective  group  for  carboxyl  group  or  ester  residue  producible  hydrolyzable  ester  in  vivo,  R3,  R4,  R5  and 
R6,  which  may  be  identical  or  different,  indicate  hydrogen  atoms,  halogen  atoms,  straight-chain  or  branched  lower  alkyl 
groups,  which  may  be  substituted,  mercapto  groups,  which  may  be  substituted,  lower  alkylamino  groups,  hydroxyl 
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groups,  which  may  be  protected,  lower  alkoxy  groups,  lower  alkanoyl  groups,  lower  alkoxycarbonyl  groups,  or  lower 
alkylenedioxy  group  which  may  be  substituted,  being  maybe  formed  with  R3  and  R4,  R7  indicates  a  hydrogen  atom, 
cyano  group,  halogen  atom  or  COOR8  (R8  is  hydrogen  atom  or  lower  alkyl  group),  R9  indicates  an  amino  group,  which 
may  be  protected,  Z  indicates  N  or  CH,  and  n  indicates  0  or  1],  preparation  processes  therefor  and  antibacterial  agents 

5  containing  said  compounds  as  effective  ingredients. 
In  following,  explanation  will  be  made  about  the  symbols  and  terminologies  described  in  this  apecification. 
The  substituent  R1  in  the  compounds  of  general  formula  [I]  means  a  straight-chain  or  branched  lower  alkyl  group, 

which  may  be  substituted  by  carboxyl  group  which  may  be  protected,  trityl  group,  hydrogen  atom  or  fluorine-substituted 
lower  alkyl  group. 

10  Here,  the  straight-chain  or  branched  lower  alkyl  group  indicates  an  alkyl  group  with  carbon  atoms  of  1  to  6.  Con- 
cretely,  methyl  group,  ethyl  group,  n-propyl  group,  i-propyl  group,  n-butyl  group,  i-butyl  group,  sec-butyl  group,  t-butyl 
group,  n-pentyl  group,  n-hexyl  group,  etc.  can  be  mentioned  and,  as  particularly  preferable  examples,  for  example, 
methyl  group,  ethyl  group,  n-propyl  group  and  i-propyl  group  are  mentioned. 

As  the  fluorine-substituted  lower  alkyl  groups,  fluoromethyl  group,  difluoromethyl  group,  trifluoromethyl  group,  2- 
15  f  luoroethyl  group,  2,2-dif  luoroethyl  group,  2,2,2-trif  luoroethyl  group,  1  -f  luoroethyl  group,  1  ,2-dif  luoroethyl  group,  etc.  can 

be  mentioned  and,  as  particularly  preferable  examples,  fluoromethyl  group  and  2-fluoroethyl  group  are  mentioned. 
As  preferable  examples  for  the  substituent  R1  which  may  be  substituted  by  carboxyl  group,  carboxymethyl  group, 

1-  carboxy-1-methylethyl  group,  1-carboxy-1-methylpropyl  group  and  1-carboxy-1-methylbutyl  group  are  mentioned. 
The  substituent  R2  in  the  compounds  of  general  formula  [I]  means  a  hydrogen  atom,  metal  atom  or  ester  residue 

20  producible  hydrolyzable  ester  in  vivo. 
Here,  as  the  metal  atoms,  alkali  metals  such  as  sodium  and  potassium  and  alkaline  earth  metals  such  as  calcium 

and  magnesium  can  be  mentioned  and,  as  preferable  examples,  sodium  and  potassium  are  mentioned. 
As  the  ester  residues  producible  hydrolyzable  ester  in  vivo,  lower  alkoxycarbonyloxyalkyl  group,  alkanoyloxymethyl 

group,  (2-oxo-1  ,3-dioxolene-4-yl)methyl  group  which  may  be  substituted,  etc.  can  be  mentioned  and,  as  particularly 
25  preferable  examples,  1  -(ethoxycarbonyloxy)  -ethyl  group,  acetoxymethyl  group,  pivaloyloxymethyl  group  and  5-methyl- 

2-  oxo-l  ,3-dioxolene-4-ylmethyl  group  can  be  mentioned. 
The  substituents  R3,  R4,  R5  and  R6,  in  the  compounds  of  general  formula  [I],  which  may  be  identical  or  different, 

mean  hydrogen  atoms,  halogen  atoms,  straight-chain  or  branched  lower  alkyl  groups,  which  may  be  substituted,  mer- 
capto  groups,  which  may  be  substituted,  lower  alkylamino  groups,  hydroxyl  groups,  which  may  be  protected,  lower 

30  alkoxy  groups,  lower  alkanoyl  groups,  lower  alkoxy  carbonyl  groups,  or  lower  alkylenedioxy  group,  which  may  be  sub- 
stituted,  being  maybe  formed  with  R3  and  R4. 

Here,  as  the  halogen  atoms,  fluorine  atom,  chlorine  atom,  bromine  atom  and  iodine  atom  are  mentioned. 
The  straight-chain  or  branched  lower  alkyl  group,  which  may  be  substituted,  indicates  an  alkyl  group  with  carbon 

atoms  of  1  to  6,  which  may  have  substituent.  Here,  the  substituent  means  an  alkoxy  group,  halogen  atom,  hydroxyl 
35  group,  which  may  be  protected,  and  amino  group,  which  may  be  substituted  by  lower  alkyl  group,  lower  acyl  group,  etc. 

As  particularly  preferable  examples  of  lower  alkyl  group,  which  may  be  substituted,  methyl  group,  ethyl  group,  n-propyl 
group,  i-propyl  group,  n-butyl  group,  i-butyl  group,  sec-butyl  group,  t-butyl  group,  methoxymethyl  group,  ethoxymethyl 
group,  1  -methoxyethyl  group,  2-methoxyethyl  group,  fluoromethyl  group,  2-fluoroethyl  group,  1  -f  luoroethyl  group,  chlo- 
romethyl  group,  2-chloroethyl  group,  1  -chloroethyl  group,  hydroxymethyl  group,  2-hydroxyethyl  group,  1  -hydroxyethyl 

40  group,  1  ,2-dihydroxyethyl  group,  aminomethyl  group,  2-aminoethyl  group,  1-aminoethyl  group,  methylaminomethyl 
group,  dimethylaminomethyl  group,  pyrrolidinylmethyl  group  and  cyclopropylaminomethyl  group  are  mentioned. 

As  particularly  preferable  exmaples  of  mercapto  group,  which  may  be  substituted,  methyl  mercapto  group,  ethylm- 
ercapto  group,  phenylmercapto  group,  (4-methyl-1  ,2,4-triazole-3-yl)  mercapto  group  and  (1-methyltetrazole-5-yl)mer- 
capto  group  are  mentioned. 

45  The  lower  alkylamino  group  indicates  an  amino  group  substituted  by  alkyl  group  with  carbon  atoms  of  1  to  6  and 
the  substituent  on  N  can  form  a  ring.  As  particularly  preferable  examples  of  lower  alkylamino  group,  methylamino  group, 
dimethylamino  group,  ethylamino  group,  diethylamino  group,  cyclopropylamino  group,  n-propylamino  group,  i-pro- 
pylamino  group,  pyrrolidinyl  group,  piperidinyl  group,  morpholinyl  group,  piperazinyl  group  and  N-methylpiperazinyl 
group  are  mentioned. 

so  The  lower  alkoxy  group  has  a  straight-chain  or  branched  alkyl  group  with  carbon  atoms  of  1  to  6.  Concretely,  meth- 
oxy  group,  ethoxy  group,  n-propoxy  group,  i-propoxy  group,  cyclopropoxy  group,  etc.  can  be  mentioned  and,  as  partic- 
ularly  preferable  examples,  methoxy  group  and  ethoxy  group  are  mentioned. 

The  lower  alkanoyl  group  indicates  a  straight-chain  or  branched  alkanoyl  group  with  carbon  atoms  of  1  to  6  and,  as 
particularly  preferable  examples,  acetyl  group  and  pivaloyl  group  are  mentioned. 

55  The  lower  alkoxycarbonyl  group  has  a  straight-chain  or  branched  alkyl  group  with  carbon  atoms  of  1  to  6  and,  con- 
cretely,  methoxycarbonyl  group  and  t-butoxycarbonyl  group  are  mentioned. 

As  particularly  preferable  examples  of  lower  alkylenedioxy  group  which  is  formed  with  R3  and  R4  and  which  may 
be  substituted,  methylenedioxy  group,  ethylenedioxy  group  and  dimethylmethylenedioxy  group  are  mentioned. 

The  substituent  R7  in  the  compounds  of  general  formula  [I]  means  a  hydrogen  atom,  cyano  group,  halogen  atom 
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or  COOR  (R  is  hydrogen  or  lower  alkyl  group).  Here,  as  the  halogen  atoms,  fluorine  atom,  chlorine  atom,  bromine 
atom  and  iodine  atom  are  mentioned.  The  lower  alkyl  group  in  this  COOR8  indicates  an  alkyl  group  with  carbon  atoms 
of  1  to  6.  Concretely,  methyl  group,  ethyl  group,  n-propyl  group,  i-propyl  group,  n-butyl  group,  sec-butyl  group,  t-butyl 
group,  etc.  can  be  mentioned  and,  as  particularly  preferable  examples,  methyl  group  and  ethyl  group  are  mentioned. 

5  Moreover,  for  the  partial  structure 

10 

15 
in  the  oxyimino  group  of  general  formula  [I],  there  exist  syn  isomer 

20 
I  -  C  -  CONH  -   \  

/Z  H  \  
a r rangement :   N  ;  and  a n t i   i s o m e r  

v  ;  

30 -   C  —  CONH  -  
E  11 
ar rangement :   N 

35 

Generally,  the  syn  isomer  exhibits  more  excellent  antibacterial  activity,  hence  every  OR  group  is  syn  isomer  in  this 
specification.  E/Z  nomenclature  is  described  in  J.  Am.  Chem.  Soc,  90,  509  (1968). 

40  The  compounds  of  general  formula  [I]  can  be  converted  to  their  pharmacologically  permissible  salts  or  physiologi- 
cally  hydrolyzable  nontoxic  esters  by  usual  methods. 

The  nontoxic  salts  of  the  compounds  of  general  formula  [I]  mean  medicinally  permissible  common  ones  and  salts 
of  4-position  carboxyl  group  of  cephem  skeleton  or  carboxyl  group  in  the  substituent  of  group  R1  at  7-position  of 
cephem  skeleton,  or  salts  in  2-aminothiazole  group  or  5-amino-1  ,2,4-thiadiazole  group  at  7-position  of  cephem  skeleton 

45  can  be  mentioned.  Metal  salts,  for  example,  with  sodium,  potassium,  calcium,  magnesium,  aluminum,  etc.,  organic 
amine  salts,  for  example,  triethylamine  salt,  pyridine  salt,  ethanolamine  salt,  triethanolamine  salt,  etc.,  inorganic  acid 
salts,  for  example,  with  hydrochloric  acid,  hydrobromic  acid,  nitric  acid,  sulfuric  acid,  perchloric  acid,  etc.,  organic  acid 
salts  with  acetic  acid,  lactic  acid,  propionic  acid,  maleic  acid,  fumaric  acid,  malic  acid,  tartaric  acid,  citric  acid,  etc.,  sul- 
fonic  acid  salts,  for  example,  with  methanesulfonic  acid,  isethionic  acid,  p-toluenesulfonic  acid,  etc.,  amino  acid  salts 

so  with  glutamic  acid,  aspartic  acid,  lysine,  arginine,  etc.,  and  the  like  can  be  mentioned. 
The  nontoxic  esters  of  general  formula  [I]  mean  medicinally  permissible  common  ones  at  4-position  carboxyl  group 

of  cephem  skeleton  and  alkanoyloxymethyl  group,  for  example,  acetoxymethyl  group,  pivaloyloxymethyl  group,  etc., 
alkoxycarbonyloxyalkyl  group,  for  example,  1  -(ethoxycarbonyloxy)  ethyl  group  etc.,  5-substituted-2-oxo-1,3-dioxol-4- 
ylmethyl  group,  for  example,  5-methyl-2-oxo-1,3-dioxol-4-ylmethyl  group  etc.,  and  the  like  can  be  mentioned. 

55  Next,  explanation  will  be  made  about  the  preparation  processes  for  the  compounds  of  the  invention. 
The  compounds  of  general  formula  [I]  can  be  prepared  through  either  of  following  processes  of  preparation  process 

A  and  preparation  process  B. 

4 
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Preparation  process  A 

The  inventive  compounds  [I]  can  be  prepared  by  reacting  compounds  represented  by  a  general  formula  [II] 

N-^r—  C - C O N H s  

10 

Z  N 

S x   OR1  0  

(0)   n 
t 

- S   \  

N A 

C O O R 3  

15 
[ n   J 

[wherein  R1  indicates  a  straight-chain  or  branched  lower  alkyl  group,  which  may  be  substituted  by  carboxyl  group  which 
20  may  be  protected,  trityl  group,  hydrogen  atom  or  fluorine-substituted  lower  alkyl  group,  R2  indicates  a  hydrogen  atom, 

metal  atom,  protective  group  for  carboxyl  group  or  ester  residue  producible  hydrolyzable  ester  in  vivo,  R9  indicates  an 
amino  group,  which  may  be  protected,  Z  indicates  N  or  CH,  n  indicates  0  or  1  ,  and  A  indicates  an  eliminating  group], 
with  compounds  represented  by  a  general  formula  [III] 

25  R3 

30 
R6  R5 

[ i n ]  

[wherein  R3,  R4,  R5and  R6,  which  maybe  identical  or  different,  indicate  hydrogen  atoms,  halogen  atoms,  straight-chain 
or  branched  lower  alkyl  groups,  which  may  be  substituted,  mercapto  groups,  which  may  be  substituted,  lower 
alkylamino  groups,  hydroxyl  groups,  which  may  be  protected,  lower  alkoxy  groups,  lower  alkanoyl  groups,  lower  alkox- 

40  ycarbonyl  groups,  or  lower  alkylenedioxy  group,  which  may  be  substituted,  being  maybe  formed  with  R3  and  R4,  R7  indi- 
cates  a  hydrogen  atom,  cyano  group,  halogen  atom  or  COOR8  (R8  is  hydrogen  or  lower  alkyl  group),  and  M  indicates 
a  hydrogen  atom,  metal  atom  or  quaternary  ammonium), 
and,  if  necessary,  by  reducing  and/or  removing  the  protective  group. 

Here,  as  the  eliminating  groups  A  in  the  compounds  of  general  formula  [II].  concretely,  halogen  atoms  such  as  chlo- 
45  rine,  bromine  and  iodine  or  acetoxy  group,  carbamoyloxy  group,  trifluoromethanesulfonyl  group,  p-toluenesulfonyloxy 

group,  etc.  can  be  mentioned  and,  particularly,  chlorine  atom,  bromine  atom,  iodine  atom  and  acetoxy  group  are  pref- 
erable. 

Moreover,  M  in  the  compounds  of  general  formula  [III]  means  a  hydrogen  atom,  metal  atom  or  quaternary  ammo- 
nium.  Here,  as  the  metal  atoms,  for  example,  sodium,  potassium,  calcium,  magnesium,  aluminum,  etc.  can  be  men- 

50  tioned  and,  as  particularly  preferable  examples,  sodium  and  potassium  are  mentioned.  As  the  quaternary  ammoniums, 
for  example,  triethylhydrogenammonium,  tri-n-butylhydrogenammonium,  tripropylhydrogenammonium,  tri-i-propylhy- 
drogenammonium,  di-i-propylethylhydrogenammonium,  tetraethylammonium,  tetra-n-butylammonium,  hydrogenpyrid- 
inium,  etc.  can  be  mentioned  and,  as  particularly  preferable  examples,  triethylhydrogenammonium,  tri-n- 
butylhydrogenammonium  and  hydrogenpyridinium  are  mentioned. 

55  The  reaction  between  compounds  of  general  formula  [II]  and  thiochromone  derivatives  of  general  formula  [III]  can 
be  conducted  in  organic  solvents,  for  example,  methylene  chloride,  chloroform,  ether,  ethyl  acetate,  tetrahydrofuran, 
acetonitrile,  N,N-dimethylformamide,  dimethylsulfoxide,  etc.  or  in  mixed  solvents  thereof.  In  the  reaction,  1  to  2  mol  of 
thiochromone  derivative  of  general  formula  [III]  are  used  for  1  mol  of  compound  of  general  formula  [II].  The  reaction  tem- 
perature  is  0  to  40  °C  and  the  reaction  time  is  0.5  to  10  hours. 

5 
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Moreover,  the  reaction  between  compounds  of  general  formula  [II],  A  being  acetoxy  group,  and  thiochromone  deriv- 
atives  of  general  formula  [III]  can  be  conducted  in  solvents,  for  example,  water,  phosphate  buffer,  acetone,  acetonitrile, 
methanol,  ethanol,  tetrahydrofuran,  dioxane,  N,N-dimethylformamide,  dimethyl  sulfoxide,  etc.  or  mixed  solvents  thereof. 
The  reaction  is  preferable  to  be  conducted  in  the  vicinity  of  neutral  condition.  The  reaction  temperature  is  from  room 

5  temperature  to  90  °C  and  the  reaction  time  is  1  to  10  hours.  Moreover,  this  reaction  is  promoted  by  conducting  in  the 
presence  of  iodides  such  as  sodium  iodide  and  potassium  iodide,  thiocyanates  such  as  sodium  thiocyanate  and  potas- 
sium  thiocyanate,  and  the  like. 

Compounds  of  general  formula  [I],  n  being  0,  can  be  prepared  by  reducing  sulfoxide  group  according  to  the  proc- 
esses  described  in  J.  Org.  Chem.,  36,  2430  (1974)  etc.  Namely,  compounds  of  general  formula  [I],  n  being  1,  are 

10  reacted  for  1  to  5  hours  after  dropwise  addition  of  acetyl  chloride  at  -40  to  0  °C  in  acetone  solvent  in  the  presence  of 
sodium  iodide  or  potassium  iodide,  or  compounds  of  general  formula  [I],  n  being  1  ,  are  reacted  for  0.5  to  5  hours  after 
dropwise  addition  of  phosphorus  tribromide  or  phosphorus  trichloride  at  -40  to  0  °C  in  the  solvent  of  N,N-dimethylfor- 
mamide,  methylene  chloride,  ethyl  acetate  or  the  like  to  reduce.  In  the  reaction,  3.5  to  10  mol  of  iodide  and  1  ,5  to  5  mol 
of  acetyl  chloride  or  1  .  1  to  6  mol  of  phosphorus  trichloride  or  phosphorus  tribromide  are  used  for  1  mol  of  compound  of 

15  general  formula  [I],  n  being  1  . 
In  the  inventive  compounds  [I],  the  protective  group  can  be  removed,  if  need  be. 
For  the  protective  groups  for  carboxyl  group,  amino  group  and  hydroxyl  group  in  the  general  formula  aforemen- 

tioned,  it  is  possible  to  use  the  protective  groups  usually  used  in  the  field  of  p-lactam  synthesis  by  appropriate  selection. 
For  introducing  and  removing  the  protective  group,  methods  described  in,  for  example,  "Protective  Groups  in 

20  Organic  Synthesis"  written  by  T.  W.  Green  and  published  by  Wiley  Inc.  in  1  981  etc.  can  be  used  by  appropriate  selection 
depending  on  the  type  of  that  protective  group. 

As  the  protective  groups  for  carboxyl  group,  for  example,  t-butyl  group,  2,2,2-trichloroethyl  group,  acetoxymethyl 
group,  propionyloxymethyl  group,  pivaloyloxymethyl  group,  1  -acetoxyethyl  group,  benzyl  group,  4-methoxybenzyl  group, 
3,4-dimethoxybenzyl  group,  4-nitrobenzyl  group,  benzhydryl  group,  bis(4-methoxyphenyl)methyl  group,  trialkylsilyl 

25  group,  etc.  can  be  mentioned  and,  particularly,  4-methoxybenzyl  group,  benzhydryl  group,  t-butyl  group,  trimethylsilyl 
group,  t-butyldimethylsilyl  group,  etc.  are  preferable. 

As  the  protective  groups  for  amino  group,  for  example,  trityl  group,  formyl  group,  chloroacetyl  group,  trifluoroacetyl 
group,  t-butoxycarbonyl  group,  trimethylsilyl  group,  t-butyldimethylsilyl  group,  etc.  can  be  mentioned. 

As  the  protective  groups  for  hydroxyl  group,  for  example,  2-methoxyethoxymethyl  group,  methoxymethyl  group, 
30  methylthiomethyl  group,  tetrahydropyranyl  group,  phenacyl  group,  i-propyl  group,  t-butyl  group,  benzyl  group,  4- 

nitrobenzyl  group,  acetyl  group,  2,2,2-trichloroethoxycarbonyl  group,  benzyloxycarbonyl  group,  t-butoxycarbonyl  group, 
trimethylsilyl  group,  t-butyldimethylsilyl  group,  also,  for  example,  orthoesters  such  as  methoxymethylidene  and  methox- 
yethylidene,  cyclic  acetals  such  as  benzylideneacetal,  methyleneacetal  and  ethyleneacetal,  cyclic  ketals  such  as  ace- 
tonide,  alkylenedioxys  such  as  methylenedioxy  group  and  cyclic  carbonate,  which  are  formed  by  linking  the  protective 

35  groups  one  another,  and  the  like  can  be  mentioned. 
Concretely  explaining  the  removing  methods  of  protective  group,  the  removal  of  protective  groups  such  as  trityl 

group,  formyl  group,  t-butoxycarbonyl  group,  benzhydryl  group,  2-methoxyethoxymethyl  group  and  4-methoxybenzyl 
group  can  be  performed  with  inorganic  or  organic  acids,  for  example,  hydrochloric  acid,  formic  acid,  trif  luoroacetic  acid, 
benzenesulfonic  acid,  p-toluenesulfonic  acid,  etc.  and  particularly  trifluoroacetic  acid  is  preferable. 

40  Besides,  when  using  trifluoroacetic  acid  as  an  acid,  the  reaction  is  promoted  and  the  side  reaction  is  also  sup- 
pressed  by  adding  anisole,  thioanisole  or  phenol. 

Moreover,  the  reaction  can  be  conducted  in  solvents,  for  example,  water,  methylene  chloride,  chloroform,  benzene, 
etc.,  which  do  not  participate  with  the  reaction,  or  mixed  solvents  thereof.  The  reaction  temperature  and  the  reaction 
time  are  appropriately  selected  depending  on  the  chemical  properties  of  the  inventive  compounds  [I]  and  the  type  of 

45  protective  groups  and,  particularly,  it  is  preferable  to  conduct  under  conditions  of  from  ice-cooling  to  warming  or  so. 
The  starting  material  compounds  [II]  in  the  preparation  process  A  can  be  prepared  as  follows: 
Compounds  of  general  formula  [II],  n  being  0,  can  be  prepared  by  reacting  7-amino-3-chloromethyl-3-cephem-4- 

carboxylic  acid  derivatives  [synthesizable  according  to,  for  example,  the  process  of  J.  Antibiotics,  38,  1738  (1985)],  7- 
aminocephalosporanic  acid  or  its  ester  with  compounds  represented  by  a  general  formula  [V] 

50 
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C - C O O H  

[ V ]  

[wherein  R1  indicates  a  stright-chain  or  branched  lower  alkyl  group,  which  may  be  substituted  by  carboxyl  group  which 
may  be  protected,  trityl  group,  hydrogen  atom  of  fluorine-substituted  lower  alkyl  group,  Z  indicates  N  or  CH,  and  R9  indi- 
cates  an  amino  group,  which  may  be  protected], 
or  their  reactive  derivatives  (for  example,  acid  halide,  mixed  acid  anhydride,  active  ester,  etc.). 

Compounds  of  general  formula  [II],  n  being  1,  can  be  prepared  by  oxidizing  compounds  of  general  formula  [II],  n 
being  0,  with  equimolar  of  m-chloroperbenzoic  acid,  hydrogen  peroxide  or  metaperiodic  acid  under  ice-cooling  to  at 
room  temperature  in  organic  solvents,  for  example,  methylene  chloride,  ethylene  chloride,  chloroform,  ether,  acetic 
acid,  etc.,  which  do  not  participate  with  the  reaction,  or  mixed  solvents  thereof  according  to  the  process  described  in  J. 
Org.  Chem.,35,  2430(1970). 

Compounds  of  general  formula  [II],  group  A  being  iodine  atom,  are  prepared  by  reacting  compounds  of  general  for- 
mula  [II],  group  A  being  chlorine  atom,  with  iodides  such  as  sodium  iodide  and  potassium  iodide  under  ice-cooling  to  at 
room  temperature  in  organic  solvents,  for  example,  acetone,  N,N-dimethylformamide,  dimethylsulfoxide,  etc.,  or  in  two- 
layer  systems  according  to,  for  example,  the  process  described  in  Synth.  Commun.,  16,  1029  (1981),  or  they  can  also 
be  prepared  by  reacting  compounds  [II],  group  A  being  acetoxy  group,  with  iodotrimethylsilane  in,  for  example,  methyl- 
ene  chloride,  chloroform,  ether,  ethylacetate,  tetrahydrofuran,  acetonitrile,  N,N-dimethylformamide,  dimethyl  sulfoxide 
or  mixed  solvents  thereof  according  to  the  process  described  in  Tetrahedron  Lett.,  22,  3915  (1981).  They  may  be  used 
for  next  reaction  without  isolation  or  purification. 

2-(2-Aminothiazole-4-yl)-2-substituted-oxyiminoacetic  acid  derivatives  or  2-(5-amino-1  ,2,4-thiadiazole-3-yl)-2-sub- 
stituted-oxyiminoacetic  acid  derivatives  can  be  prepared  by  using  2-(2-aminothiazole-4-yl)glyoxylic  acid  derivatives,  2- 
(5-amino-1,2,4-thiadiazole-3-yl)glyoxylic  acid  derivatives,  2-(2-aminothiazole-4-yl)-2-hydroxyiminoacetic  acid  deriva- 
tives  or  2-(5-amino-1  ,2,4-thiadiazole-3-yl)-2-hydroxyiminoacetic  acid  derivatives  according  to  the  processes  described 
in  Chem.  Pharm.  Bull.,  25,  31  15  (1977)  etc. 

Thiochromone  derivatives  of  general  formula  [III]  can  be  prepared  according  to  the  processes  described  in  Tetra- 
hedron,  34,  725(1978)  etc. 

Preparation  process  B 

The  inventive  compounds  [I]  can  be  prepared  by  acylating  compounds  represented  by  a  general  formula  [IV] 

[ I V ]  
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[wherein  R2  indicates  a  hydrogen  atom,  metal  atom,  protective  group  for  carboxyl  group  or  ester  residue  producible 
hydrolyzable  ester  in  vivo,  R3,  R4,  R5  and  R6,  which  may  be  identical  or  different,  indicate  hydrogen  atoms,  halogen 
atoms,  straight-chain  or  branched  lower  alkyl  groups,  which  may  be  substituted,  mercapto  groups,  which  may  be  sub- 
stituted,  lower  alkylamino  groups,  hydroxyl  groups,  which  may  be  protected,  lower  alkoxy  groups,  lower  alkanoyl  groups, 
lower  alkoxycarbonyl  groups,  or  lower  alkylenedioxy  group,  which  may  be  substituted,  being  maybe  formed  with  R3  and 
R4,  R7  indicates  a  hydrogen  atom,  cyano  group,  halogen  atom  or  COOR8  (R8  is  hydrogen  or  lower  alkyl  group),  and  n 
indicates  0  or  1], 
or  their  salts  with  compounds  represented  by  the  general  formula  [V]  or  their  reactive  derivatives  and,  if  necessary,  by 
reducing  said  compounds  and/or  removing  the  protective  group. 

In  more  detail,  it  is  possible  to  prepare  by  reacting  compounds  of  general  formula  [IV]  with  compounds  of  general 
formula  [V]  or  their  reactive  derivatives  (for  example,  acid  halide,  mixed  acid  anhydride,  active  ester,  etc.)  in  solvents, 
for  example,  water,  acetone,  dioxane,  acetonitrile,  tetrahydrofuran,  methylene  chloride,  chloroform,  benzene,  ethyl  ace- 
tate,  N,N-dimethylformamide,  dimethyl  sulfoxide,  etc.,  which  do  not  influence  on  the  reaction,  or  mixed  solvents  thereof. 

In  the  reaction,  1  to  1  .5  mol  of  compounds  of  general  formula  [V]  or  its  reactive  derivative  are  used  for  1  mol  of  com- 
pound  of  general  formula  [IV].  The  reaction  temperature  is  -40  to  40  °C  and  the  reaction  time  is  0.5  to  10  hours. 

When  using  acid  halide  as  a  reactive  derivative  of  compound  of  general  formula  [V],  it  is  preferable  to  conduct  in 
the  presence  of  deacidifying  agents,  for  example,  triethylamine,  N-methylmorpholine,  N,N-dimethylaniline,  pyridine,  etc. 

In  the  reaction  of  forming  acid  halide,  1  to  10  mol,  preferably  1  to  1.5  mol  of  halogenating  agents  such  as  thionyl 
chloride,  phosphorus  trichloride,  phosphorus  tribromide,  phosphorus  pentachloride,  phosphorus  oxychloride,  oxalyl 
chloride  and  phosgene  are  used  for  1  mol  of  compound  [V].  The  reaction  temperature  is  -40  to  100  °C,  preferably  -20 
to  20  °C  and  the  reaction  completes  for  the  reaction  time  of  10  to  120  minutes. 

In  the  reaction  of  forming  mixed  acid  anhydride,  1  to  1  .2  mol  of  deacidifying  agents,  for  example,  triethylamine,  N- 
methylmorpholine,  N,N-dimethylaniline,  pyridine,  etc.  and  1  to  1.2  mol  of  chloroformates,  for  example,  methylchlorofor- 
mate,  ethylchloroformate,  i-butylchloroformate,  etc.  are  used  for  1  mol  of  compound  [V].  The  reaction  temperature  is  - 
40  to  20  °C,  preferably  -20  to  5  °C  and  the  reaction  time  is  10  to  60  minutes. 

In  the  reaction  of  forming  active  ester,  1  to  1  .2  mol  of  N-hydroxy  compounds  (for  example,  N-hydroxysuccinimide, 
1  -hydroxybenzotriazole,  etc.)  or  phenol  compounds  (for  example,  4-nitrophenol,  2,4-dinitrophenol,  2,4,5-trichlorophe- 
nol,  etc.)  and  1  to  1  .4  mol  of  N,N-dicyclohexylcarbodiimide  are  used  for  1  mol  of  compound  [V].  The  reaction  tempera- 
ture  is  -10  to  50  °C  and  the  reaction  time  is  0.5  to  2  hours. 

Moreover,  when  using  compounds  of  general  formula  [V]  as  the  form  of  free  acids  in  acylation,  compounds  of  gen- 
eral  formula  [I]  can  also  be  prepared  in  the  presence  of  condensing  agents  such  as  carbodiimides  such  as  N,N-dicy- 
clohexylcarbodiimide  or  phosphorus  oxychloride  or  N,N-dimethylformamide  •  phosphorus  oxychloride  adduct. 

The  starting  material  compounds  [IV]  in  the  preparation  process  B  can  be  prepared  through  the  processes 
described  in  "Cephalosporins  and  Penicillins"  written  by  Flynn,  Academic  Press,  p.  151-171  (1972)  etc.  For  example, 
they  can  be  prepared  in  a  way  that  7-acylamino-3-halomethyl-3-cephem-4-carboxylic  acid  derivatives  (synthesizable 
according  to  the  processes  in  Japanese  Unexamined  Patent  Publication  No.  Sho  58-72590  and  No.  Sho  58-154588)  or 
7-acylaminocephalosporanic  acid  derivatives  or  7-benzylideneaminocephalospranic  acid  derivatives  are  reacted  with 
thiochromone  derivatives  of  general  formula  [III]  to  convert  to  compounds  represented  by  a  general  formula  [VI] 

[ V I ]  

[wherein  R2  indicates  a  hydrogen  atom,  metal  atom,  protective  group  for  carboxyl  group  or  ester  residue  producible 
hydrolyzable  ester  in  vivo,  R3,  R4,  R5  and  R6,  which  may  be  identical  or  different,  indicate  hydrogen  atoms,  halogen 
atoms,  straight-chain  or  branched  lower  alkyl  groups,  which  may  be  substituted,  mercapto  groups,  which  may  be  sub- 
stituted,  lower  alkylamino  groups,  hydroxyl  groups,  which  may  be  protected,  lower  alkoxy  groups,  lower  alkanoyl  groups, 
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lower  alkoxycarbonyl  groups,  or  lower  alkylenedioxy  group,  which  may  be  substituted,  being  maybe  formed  with  R3  and 
R4,  R7  indicates  a  hydrogen  atom,  cyano  group,  halogen  atom  or  COOR8  (R8  is  hydrogen  or  lower  alkyl  group),  R10 
indicates  an  acylamino  group  or  benzylideneamino  group,  and  n  indicates  0  or  1], 
and  then  by  deacylating  and  debenzylidenating  them. 

5  The  deacylating  reaction  is  already  publicly  known  in  the  same  field  and,  when  R10  is,  for  example,  pheny- 
lacetylamino  group,  phenoxyacetylamino  group  or  aminoadipylamino  group  in  the  compounds  represented  by  said  gen- 
eral  formula,  it  can  be  removed  according  to  the  method  described  in  Japanese  Patent  Publication  No.  Sho  49-20319. 
Namely,  after  said  compounds  were  reacted  with  phosphorus  pentachloride  or  phosphorus  oxychloride  for  0.5  to  2 
hours  at  -80  to  50  °C,  preferably  -65  to  0  °C  in  benzene,  toluene,  ethylacetate,  methylene  chloride,  ethylene  chloride  or 

10  mixed  solvents  thereof  in  the  presence  of  deacidifying  agents,  for  example,  N,N-dimethylaniline,  pyridine,  triethylamine, 
sodium  hydrogencarbonate,  potassium  hydrogencarbonate,  etc.,  they  are  treated  with  lower  alcohols,  for  example, 
methanol,  ethanol,  propanol,  etc.  and  then  hydrolyzed,  thus  the  acyl  group  in  acylamino  group  of  R10  can  be  removed. 

Further,  the  removal  of  phenylacetyl  group,  phenoxyacetyl  group  or  aminoadipyl  group  in  acylamino  group  can  also 
be  carried  out  by  the  method  described  in  Japanese  Unexamined  Patent  publication  No.  Sho  63-264487,  wherein  pen- 

15  icillin  G  acylase  or  fixed  penicillin  G  acylase  is  treated  at  a  pH  of  7  to  8,  preferably  7.5  to  7.8  at  room  temperature  in 
water  or  mixed  solvents  of  organic  solvents,  for  example,  acetone,  acetonitrile,  methanol,  ethanol,  tetrahydrofuran,  etc. 
with  water.  It  is  preferable  to  conduct  the  reaction  by  adding  the  bases,  for  example,  lithium  hydroxide,  sodium  hydrox- 
ide,  potassium  hydroxide,  triethylamine,  tripropylamine,  pyridine,  etc.  and  by  keeping  pH  constant. 

The  removal  of  benzylidene  group  in  acylamino  group  can  be  performed  by  treating  at  -20  to  60  °C,  preferably 
20  under  ice-cooling  to  at  room  temperature  in  acids,  for  example,  hydrochloric  acid,  sulfuric  acid,  formic  acid,  acetic  acid, 

trifluoroacetic  acid,  etc.  or  mixtures  thereof  according  to  the  method  described  in  "Protective  Groups  in  Organic  Syn- 
thesis"  written  by  T.  W.  Green  and  published  by  Wiley  Inc.  in  1981. 

[Antibacterial  activity] 
25 

The  inventive  compounds  [I]  or  their  salts  are  novel  compounds  and  exhibit  strong  antibacterial  activity  that  inhibits 
the  growth  of  a  wide  range  of  pathogenic  microorganisms  including  Gram-positive  and  Gram-negative  bacteria.  In  order 
to  demonstrate  the  usefulness  of  the  inventive  compounds  [I],  the  in  vitro  antibacterial  activity  determined  according  to 
the  standard  method  of  the  Japan  Chemotherapy  Society  using  cefotaxime  (CTX)  and  ceftazidime  (CAZ)  as  referential 

30  compounds  is  shown  in  Table  1  . 

Tested  micrnnrgani  cm  Minimum  inhibitory  concentration  for  growth  (pg/ml) 
nn 'mi ic /mi i   Grai"  Example  Example  Example  Example  Example  n„v  n uu  ceiis/nu;  ?5  90  1QQ  ■  m   m   " x   CAZ 

Staphylococcus  aureus  209P  (♦)  0.39  1.S6  12.5  6.25  6.25  0.78  3.13 

S.  epidermidis  IID  866  (♦)  0.78  1.56  12.5  12.5  12.5  0.78  3.  13 

Streptococcus  pneumoniae  Type  TH  (+)  0.10  0.10  3.13  0.78  0.78  0.10  0.39 

Escherichia  col  i  ATCC  10536  (-)  £0.  0063  50.0063  £0.  0063  £0.  0063  $0.0063  0.025  0.05 

Klebsiella  pneumoniae  1-220  S  (-)  £0.0063  £0.0063  £0.0063  £0.0063  £0.0063  0.05  0.20 

Pseudomonas  aeruginosa  IF0  12689  (-)  0.39  0.05  0.10  0.05  0.05  25-  3.13 

50 

Hence,  the  compounds  of  general  formula  [I]  and  their  pharmacologically  permissible  salts  or  physiologically  hydro- 
lyzable  nontoxic  esters  are  useful  as  antibacterial  agents. 

The  compounds  of  the  invention  can  be  used  in  the  forms  of  medicinal  drugs  suitable  for  parenteral  administration, 
55  oral  administration  or  external  administration  by  mixing  with  solid  or  liquid  carriers  of  excipients  publicly  known  in  the 

same  field.  As  the  medicinal  drugs,  liquid  drugs  such  as  injections,  syrups  and  emulsions,  solid  drugs  such  as  tablets, 
capsules  and  granules,  external  drugs  such  as  ointments  and  suppositories,  and  the  like  can  be  mentioned.  Moreover, 
in  these  drugs,  additives  such  as  auxiliary  agent,  stabilizer,  lubricant,  emulsifier,  absorption  promoter  and  suffactant, 
which  are  used  ordinarily,  may  be  contained,  if  necessary.  As  the  additives,  distilled  water  for  injection,  Ringer's  solu- 

9 
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tion,  glucose,  sucrose  syrup,  gelatin,  edible  oil,  cacao  fat,  ethylene  glycol,  sucrose,  corn  starch,  magnesium  stearate, 
talc,  etc.  can  be  mentioned. 

Further,  the  compounds  of  the  invention  can  be  used  for  the  therapy  and  the  prevention  of  bacterial  infections  of 
human  or  animals.  The  dosage  differs  depending  on  the  states  of  age,  distinction  of  sex,  etc.  of  patient,  but  it  is  prefer- 

5  able  to  administer  in  amounts  of  1  to  1  000  mg/kg  a  day  once  or  five  times. 
In  following,  the  invention  will  be  illustrated  in  more  detail  on  the  basis  of  examples,  but  the  invention  is  not  confined 

to  these. 

Example  1 
10 

p-Methoxybenzyl  3-chloromethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamide]-3-cephem-4-carboxy- 
late  1  -oxide 

0  
t 
S  \ ^  

C O O P M B  

(Note)  PMB:  p-methoxybenzyl  group 
To  a  solution  of  0.4  g  (0.504  mmol)  of  p-methoxybenzyl  3-chloromethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothia- 

zole-4-yl)acetamido]-3-cephem-4-carboxylate  in  6  ml  of  dichloromethane  was  added  a  solution  of  1  37  mg  (0.554  mmol) 
30  of  70  %  m-chloroperbenzoic  acid  in  5  ml  of  dichloromethane  at  0  °C  under  stirring,  and  the  mixture  was  stirred  for  15 

minutes  at  the  same  temperature.  The  solution  was  poured  into  saturated  sodiumbicarbonate  solution.  The  organic 
layer  was  washed  with  saturated  saline  solution,  dried  over  anhydrous  sodium  sulfate  and  then  solvent  was  distilled  off. 
The  residue  was  purified  by  means  of  silica  gel  column  chromatography  (CHCI3-AcOEt  5:1)  to  obtain  0.252  g  (0.31  1 
mmol)  of  title  compound  (field  62  %). 

35  1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.38  (1H,d,  J  =  18.6Hz), 
3.78  (1H,d,  J  =  18.6Hz), 
3.81  (3H,  s), 
4.07  (3H,  s), 

40  4.24  (1H,d,  J  =  12.7Hz), 
4.54  (1H,d,  J  =  4.9Hz), 
4.97  (1H,d,  J  =  12.7Hz), 
5.25  (2H,  s), 
6.15(1H,dd,  J  =  4.9,  10.3Hz), 

45  6.69  (1H,s), 
6.9-7.4  (19H,  m). 

Example  2 

so  p-Methoxybenzyl  3-(3-ethoxycarbonyl-6,7,8-trifluoro-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxy- 
imino-2-(2-trithylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

55 

10 
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To  a  solution  of  78.3  mg  (0.297  mmol)  of  ethyl  3-(2,3,4,5-tetrafluorophenyl)-3-oxopropionate,  0.2  ml  of  dried  dime- 
thyl  sulfoxide  and  22.7  mg  (0.298  mmol)  of  carbon  disulfide  were  added  60.2  mg  (0.595  mmol)  of  triethylamine,  and  the 

15  mixture  was  stirred  for  1  hour  (liquor  A). 
Separately,  to  a  solution  of  241  mg  (0.297  mmol)  of  p-methoxybenzyl  3-chloromethyl-7-[(Z)-2-(2-tritylaminothia- 

zole-4-yl)-2-methoxyimino  acetamido]-3-cephem-4-carboxylate  1  -oxide  in  5  ml  of  dried  dimethyl  sulfoxide  were  added 
281  mg  (1  .87  mmol)  of  sodium  iodide,  and  the  mixture  was  stirred  for  1  hour  (liquor  B). 

Liquor  B  was  added  dropwise  to  liquor  A  and  the  mixture  was  stirred  for  3  hours,  which  was  poured  into  ice-water 
20  and  extracted  twice  with  dichloromethane.  The  organic  layer  was  washed  with  water  and  with  saturated  saline  solution, 

dried  over  anhydrous  sodium  sulfate  and  then  solvent  was  distilled  off.  The  residue  was  purified  by  means  of  silica  gel 
column  chromatography  (CHCI3-AcOEt  2:1^1  :1)  to  obtain  192  mg  (0.176  mmol)  of  title  compound  (yield  59  %). 

1  H-NMR  (90MHz,  CDCI3,  5): 
1.37  (3H,t,  J  =  7.0  Hz), 

25  3.59  (2H,  brs  ), 
3.79  (3H,  s), 
4.07  (3H,  s), 
4.37  (2H,  q,  J  =  7.0  Hz) 
4.76  (1H,  d,  J  =  4.8  Hz), 

30  4.9-5.3  (4H,  m  ), 
6.16(1H,dd,  J  =  4.8,  10.0Hz), 
6.77  (1H,s), 
6.8-  7.4  (19H,  m), 
7.9-  8.2  (1H,  m,  ). 

35 
Example  3 

p-Methoxybenzyl  3-(3-ethoxycarbonyl-6,7,8-trifluoro-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyoxo- 
imino-2-(2-trithylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

40 

To  a  solution  of  572  mg  (0.523  mmol)  of  the  compound  of  Example  2  in  7  ml  of  dimethylformamide  were  added 
55  dropwise  0.05  ml  (0.523  mmol)  of  phosphorus  tribromide  under  cooling  with  ice,  and  the  mixture  was  stirred  for  30  min- 

utes  at  the  same  temperature.  The  reaction  mixture  was  poured  into  ice-water  and  extracted  twice  with  dichlorometh- 
ane.  The  organic  layer  was  washed  with  water  and  with  saturated  saline  solution,  dried  over  anhydrous  sodium  sulfate 
and  then  solvent  was  distilled  off.  the  residue  was  purified  by  means  of  silica  gel  column  chromatography  (CHCI3-AcOEt 
10:3)  to  obtain  402  mg  (0.373  mmol)  of  title  compound  (yield  71  %). 

11 
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Example  4 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoa 
benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

CO,  Ni 

To  a  solution  of  402  mg  (0.373  mmol)  of  the  compound  of  Example  3  in  0.527  ml  of  anisole  were  added  dropwise 
2.64  ml  of  trifluoroacetic  acid  under  cooling  with  ice,  and  the  mixture  was  stirred  for  4  hours  at  the  same  temperature. 
The  reaction  mixture  was  poured  into  79  ml  of  isopropyl  ether  cooled  with  ice.  The  crystals  deposited  were  collected  by 
filtration  and  dried.  The  crystals  were  suspended  into  3  ml  of  water  and  saturated  sodium  bicarbonate  solution  was 
added  under  cooling  with  ice,  pH  was  adjusted  to  7.6,  insolubles  were  removed,  and  the  aimed  product  was  eluted  with 
CH3CN-H20  3:7  using  column  chromatography  packed  with  Lichroprep  RP-8  Lobar.  After  freeze-drying,  153  mg  (0.217 
mmol)  of  title  compound  were  obtained  (yield  58  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
1.37  (3H,  t,  J  =  7.0Hz), 
3.32  (1H,d,  J  =  7.0Hz), 
3.82  (1H,d,  J  =  7.0Hz), 
3.96  (3H,  s  ) 
4.39  (2H,  q,  J  =  7.0Hz), 
4.0-4.8  (2H,  m  ), 
5.09  (1H,d,  J  =  4.4Hz), 
5.74  (1H,d,  J  =  4.4Hz), 
6.81  (1H,s), 
8.0-8.2  (1H,  m), 
IR  (KBr,  cm"1)  :  1750,  1600. 

Example  5 

p-Methoxybenzyl  3-(6,7,8-trifluoro-4-oxo-4H-1-benzothiopyran-  2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylamino- 
thiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

To  a  solution  of  300  mg  (1.56  mmol)  of  2',3',4',5'-tetrafluoroacetophenone,  3.17  ml  of  dried  dimethyl  sulfoxide  and 
1  19  mg  (1  .56  mmol)  of  carbon  disulfide  were  added  little  by  little  125  mg  (3.13  mmol)  of  60  %  sodium  hydride,  and  the 
mixture  was  stirred  for  5  hours  (liquor  A). 
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Separately,  to  a  solution  of  1  .27  g  (1  .56  mmol)  of  the  compound  of  Example  1  in  26  ml  of  dried  dimethyl  sulfoxide 
were  added  281  mg  (1  .87  mmol)  of  sodium  iodide,  and  the  mixture  was  stirred  for  1  .3  hours  (liquor  B). 

Liquor  B  was  added  dropwise  to  liquor  A  and  the  mixture  was  stirred  for  1  hour,  which  was  poured  into  1  .5  liters  of 
ice-water  and  extracted  twice  with  dichloromethane.  The  organic  layer  was  washed  with  water  and  with  saturated  saline 
solution,  dried  over  anhydrous  sodium  sulfate  and  then  solvent  was  distilled  off.  The  residue  was  purified  by  means  of 
silica  gel  column  chromatography  (CHCI3-AcOEt  2:1^1  :1)  to  obtain  363  mg  (0.355  mmol)  of  title  compound  (yield  23 
%). 

1  H  NMR  (90MHz,  CDCI3,  5): 
3.7-  3.8  (2H,  m), 
3.79  (3H,  s), 
3.9-4.1  (1H,  m), 
4.07  (3H,  s  ) 
4.54  (1H,  d,  J  =  4.9Hz), 
4.80  (1H,d,  J  =  14.0Hz), 
5.1-5.3  (2H,  m), 
6.14  (1H,  dd,  J  =  4.9,  10.OHz), 
6.67  (1H,s), 
6.8-  7.4  (20H,  m  ), 
8.0-8.2  (1H,  m). 

Example  6 

p-Methoxybenzyl  3-(6,7,8-trifluoro-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylamino- 
thiazole-4-yl)acetamide]-3-cephem-4-carboxylate 

CO,  P M B  

Similarly  to  Example  3,  242  mg  (0.241  mmol)  of  title  compound  were  obtained  from  363  mg  (0.355  mmol)  of  the  com- 
pound  of  Example  5  (yield  68  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.40  (1H,d,  J  =  18.0Hz), 
3.6-3.8  (1  H,  m), 
3.78  (3H,  s), 
4.0-4.2  (1H,  m) 
4.07  (3H,  s), 
4.10  (1H,d,  J  =  14.0Hz), 
4.36  (1H,d,  J  =  14.0Hz), 
5.01  (1H,  d,  J  =  4.8Hz), 
5.14  (2H,s), 
5.91  (1H,dd,  J  =  4.8,  10.OHz), 
6.71  (1H,  s), 
6.8-7.4  (19H,  m), 
7.0-7.3  (1H,  m). 

Example  7 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(6,7,8-trifluoro-4-oxo-4H-1-benzothiopyran-2- 
yl)thiomethyl-3-cephem-4-carboxylate 
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CO,  Na 

Similarly  to  Example  4,  443  mg  (0.0699  mmol)  of  title  compound  were  obtained  from  242  mg  (0.241  mmol)  of  the 
compound  of  Example  6  (yield  29  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
3.3-3.4  (1  H,  m), 
3.78  (1H,d,  J  =  18.0Hz), 
3.96  (3H,  s  ) 
4.16  (1H,d,  J  =  13.0Hz), 
4.60  (1H,d,  J  =  13.0Hz), 
5.08  (1H,d,  J  =  4.8Hz), 
5.74  (1H,d,  J  =  4.8Hz), 
6.82  (1H,s), 
7.97  (1H,s), 
8.0-8.2  (1H,  m), 
IR  (KBr,  cm"1)  :  1750,  1600. 

Example  8 

p-Methoxybenzyl  3-(4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4- 
yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

O  O 

C02  P M B  

Similarly  to  Example  5,  401  mg  (0.414  mmol)  of  title  compound  were  obtained  from  1.27  g  (1.56  mmol)  of  the  com- 
pound  of  Example  1  and  216  mg  (1  .56  mmol)  of  2'-fluoroacetophenone  (yield  27  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.6-  3.8  (2H,  m), 
3.77  (3H,s), 
3.7-  3.9  (1  H,  m) 
4.06  (3H,  s  ), 
4.51  (1H,d,  J  =  5.0Hz), 
4.90  (1H,d,  J  =  15.0Hz), 
5.1-5.3  (2H,  m), 
6.12(1H,dd,  J  =  5.0,  11.0Hz), 
6.67  (1H,s), 
6.8-  7.6  (23H,  m  ), 
8.4-8.6  (1  H,  m). 
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Example  9 

p-Methoxybenzyl  3-(4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothia 
yl)acetamido]-3-cephem-4-carboxylate 

O 

CO,  P M B  

Similarly  to  Example  3,  305  mg  (0.32  mmol)  of  title  compound  were  obtained  from  401  mg  (0.414  mmol)  of  the  com- 
pound  of  Example  8  (yield  77  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.40  (1H,d,  J  =  18.0Hz), 
3.6-3.8  (1  H,  m), 
3.77  (3H,  s), 
3.9-4.1  (1H,  m), 
4.06  (3H,  s  ), 
4.37  (1H,d,  J  =  13.0Hz), 
5.00  (1H,d,  J  =  4.8Hz), 
5.15  (2H,s), 
5.90(1H,dd,  J  =  4.8,  8.0Hz), 
6.71  (1H,  s), 
6.8-7.6  (23H,  m  ), 
8.4-8.6  (1H,  m). 

Example  10 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-3- 
cephem-4-carboxylate 

O 

Similarly  to  Example  4,  129  mg  (0.223  mmol)  of  title  compound  were  obtained  from  305  mg  (0.321  mmol)  of  the 
compound  of  Example  9  (yield  69  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
3.42  (1H,d,  J  =  17.0Hz) 
3.78  (1H,d,  J  =  17.0Hz), 
3.96  (3H,  s  ), 
4.10  (1H,d,  J  =  13.0Hz), 
4.74  (1H,d,  J  =  13.0Hz), 
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5.04  (1H,d,  J  =  4.8Hz), 
5.74  (1H,d,  J  =  4.8Hz) 
6.82  (1H,s), 
7.04  (1H,s), 
7.5-7.9  (3H,  m  ), 
8.4-8.5  (1  H,  m). 
IR  (KBr,  cm"1)  :  1760,  1580. 

Example  1  1 

p-Methoxybenzyl  3-[3-ethoxycarbonyl-6,8-difluoro-4-oxo 
2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

Similarly  to  Example  5,  91  5  mg  (0.799  mmol)  of  title  compound  were  obtained  from  491  mg  (1  .56  mmol)  of  ethyl  3- 
(2,3,5-trifluoro-4-pyrrolidinylphenyl)-3-oxopropionate  (yield  51  %). 

1  H-  NMR  (90MHz,  CDCI35): 
1.36  (3H,  t,  J  =  7.0Hz), 
1.8-2.0  (4H,  m), 
2.2-2.8  (6H,  m  ), 
3.79  (3H,s), 
4.06  (3H,  s  ), 
4.35  (2H,  q,  J  =  7.0Hz), 
4.8-5.4  (5H,  m  ), 
6.10(1H,dd,  J  =  5.0,  10.0Hz), 
6.67  (1H,s), 
6.7-7.4  (19H,  m), 
7.79(1H,dd,  J  =  1.0,  13.0Hz). 

Example  12 

p-Methoxybenzyl  3-[3-ethoxycarbonyl-6,8-difluoro-4-oxo-7-(1-pyrrolidinyl)-4H-1-benzothiopyran-2-yl]thiomethyl-7-[(Z)- 
2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  3,  567  mg  (0.502  mmol)  of  title  compound  were  obtained  from  903  mg  (0.788  mmol)  of  the 
compound  of  Example  1  1  (yield  64  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.38  (3H,  t,  J  =  7.0Hz), 
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1.8-  2.0  (4H,  m), 
3.30  (1H,d,  J  =  18.0Hz), 
3.6-3.8  (4H,  m  ), 
3.78  (3H,  s), 
3.9-  4.1  (1H,  m), 
4.06  (3H,  s  ), 
4.1-4.8  (2H,  m), 
4.40  (2H,  q,  J  =  7.0Hz), 
4.9-5.3  (1H,  m), 
5.11  (2H,  d,  J  =  2.0Hz) 
5.89(1H,dd,  J  =  4.8,  9.0Hz), 
6.69  (1H,s), 
6.8-7.4  (19H,  m), 
7.8  (1H,  dd,  J  =  1.8,  15.0Hz). 

Example  13 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoa 
lidinyl)-4H-1-benzothiopyran-2-yl]thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  60.9  mg  (0.0772  mmol)  of  title  compound  were  obtained  from  530.2  mg  (0.470  mmol)  of 
the  compound  of  Example  12  (yield  16  %). 

Example  14 

p-Methoxybenzyl  3-[3-ethoxycarbonyl-6,8-difluoro-7-(4-methylpiperazine-1-yl)-4-oxo-4H-1-benzothiopyran-2-yl]-thi- 
omethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

Similarly  to  Example  5,  81  8  mg  (0.697  mmol)  of  title  compound  were  obtained  from  429  mg  (1  .25  mmol)  of  ethyl  3- 
[2,3,5-trifluoro-4-(4-methylpiperazine)-1-yl]-3-oxopropionate  (yield  56  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.36  (3H,  t,  J  =  7.0Hz), 
2.34  (3H,  s), 
2.4-2.6  (8H,  m  ), 
3.6-4.0  (2H,  m  ), 
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3.79  (3H,s), 
4.0-4.6  (4H,  m  ), 
4.07  (3H,  s), 
4.8-5.3  (3H,  m  ), 
6.12(1H,dd,  J  =  5.0,  10.OHz), 
6.67  (1H,s), 
6.8-7.4  (19H,  m), 
7.92(1H,dd,  J  =  2.0,  12.0Hz). 

Example  15 

p-Methoxybenzyl  3-[3-ethoxycarbonyl-6,8-difluoro-7-(4-methylpiperazine-1-yl)-4-oxo-4H-1-benzothiopyran-2-yl]thi- 
omethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)-acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  3,  319  mg  (0.275  mmol)  of  title  compound  were  obtained  from  806  mg  (0.686  mmol)  of  the 
compound  of  Example  14  (yield  40  %  ). 
1  H  -  NMR  (90MHz,  CDCI3,  5): 

1.38  (3H,  t,  J  =  7.0Hz), 
2.34  (3H,s), 
2.4-2.6  (4H,  m  ), 
3.3-3.5  (4H,  m  ), 
3.6-4.0  (2H,  m  ), 
3.78  (3H,s), 
4.0-4.6  (4H,  m  ), 
4.06  (3H,  s  ), 
5.0-5.2  (3H,  m  ), 
5.90(1H,dd,  J  =  5.0,  10.OHz), 
6.71  (1H,s), 
6.8-7.4  (19H,  m), 
7.92(1H,dd,  J  =  2,0,  12.0Hz). 

Example  16 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-[3-ethoxycarbonyl-6,8-difluoro-7-(4-methyl- 
piperazine-1-yl)-4-oxo-4H-1-benzothiopyran-2-yl]thiomethyl-3-cephem-4-carboxylate 

18 
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Similarly  to  Example  4,  8.5  mg  (0.0104  mmol)  of  title  compound  were  obtained  from  319  mg  (0.275  mmol)  of  the 
compound  of  Example  15  (yield  4  %). 

5  Example  17 

3-Ethoxycarbonyl-2-methylthio-4-oxo-4H-1-benzothiopyran 

To  a  suspension  of  3.04  g  (76.1  mmol)  of  60  %  sodium  hydride  in  50  ml  of  dried  dimethyl  sulfoxide  was  added  a 
solution  of  8.00  g  (38.1  mmol)  of  ethyl  2-fluorobenzoylacetate,  2.89  g  (38.0  mmol)  of  carbon  disulfide  and  20  ml  of  dried 
dimethyl  sulfoxide  at  room  temperature,  and  the  mixture  was  stirred  for  2  hours  at  1  00  °C.  Then,  this  was  cooled  to  room 

25  temperature  by  allowing  to  stand  and,  after  added  6.48  g  (45.7  mmol)  of  methyl  iodide,  the  mixture  was  stirred  for  2 
hours,  which  was  poured  into  ice-water  and  extracted  with  dichloromethane.  The  organic  layer  was  washed  with  water 
and  with  saturated  saline  solution,  dried  over  anhydrous  sodium  sulfate  and  then  solvent  was  distilled  off.  The  residue 
was  purified  by  means  of  silica  gel  column  chromatography  (CHCI3^  CHCI3-AcOEt  40:1)  to  obtain  3.06  g  (10.9  mmol) 
of  title  compound  (yield  29  %). 

30  1  H  -  NMR  (90MHz,  CDCI3,  5): 
1.41  (3H,  t,  J  =  7.0Hz), 
2.66  (3H,  s  ), 
4.44  (2H,  q,  J  =  7.0Hz), 
7.4-7.6  (3H,  m  ), 

35  8.4-8.6  (1  H,  m). 

Example  18 

3-Ethoxycarbonyl-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 

55  To  a  solution  of  3.06  g  (1  0.0  mmol)  of  the  compound  of  Example  1  7  in  63  ml  of  dichloromethane  was  added  a  solu- 
tion  of  2.35  g  of  70  %  m-chloroperbenzoic  acid  in  52  ml  of  dichloromethane,  and  the  mixture  was  stirred  for  30  minutes 
as  the  same  temperature. 

The  reaction  liquor  was  poured  into  saturated  sodium  bicarbonate  solution.  The  organic  layer  was  washed  with 
water  and  with  saturated  saline  solution,  dried  over  anhydrous  sodium  sulfate  and  then  solvent  was  distilled  off.  The  res- 

19 
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idue  was  purified  by  means  of  silica  gel  column  chromatography  (CHCI3-AcOEt  10:1)  to  obtain  2.75  g  (9.27  mmol)  of 
title  compound  (yield  85  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.42  (3H,  t,  J  =  7.0Hz), 
3.11  (3H,s), 
4.44  (2H,  q,  J  =  7.0Hz), 
7.6-7.8  (3H,  m  ), 
8.4-8.6  (1  H,  m), 
MS  (M/Z)  296  (M+). 

Example  19 

3-Ethoxycarbonyl-2-mercapto-4-oxo-4H-1-benzothiopyran 

0  C02  Et  

S H  

To  a  solution  of  100  mg  (0.337  mmol)  of  the  compound  of  Example  18  in  1  .8  ml  of  tetrahydrofuran  was  added  1  N 
sodium  hydrogensulfide  (0.697  mmol),  and  the  mixture  was  stirred  for  3  hours.  Solvent  was  distilled  off  and  87  mg  of 
sodium  bicarbonate  and  6.5  ml  of  water  were  added  to  the  residue,  which  was  washed  with  dichloromethane.  After 
added  2.2  ml  of  1  N  hydrochloric  acid,  this  was  extracted  with  dichloromethane.  The  organic  layer  was  washed  with  sat- 
urated  saline  solution  and  concentrated.  The  residue  was  purified  by  means  of  silica  gel  column  chromatography 
(CHCI3)  to  obtain  title  compound  (yield  23  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.44  (3H,  t,  J  =  7.0Hz), 
4.49  (2H,  q,  J  =  7.0Hz), 
7.2-7.7  (3H,  m), 
8.2-8.4  (1  H,  m), 

Example  20 

Diphenylmethyl  3-(3-ethoxycarbonyl-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylami- 
nothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

(Note)  DPM:  diphenylmethyl  group 
To  a  solution  of  800  mg  (0.934  mmol)  of  diphenylmethyl  3-chloromethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothi- 

azole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide  in  2  ml  of  dimethylformamide  were  added  168  mg  (1.12  mmol) 
of  sodium  iodide,  and  the  mixture  was  stirred  for  1  hour.  A  solution  of  274  mg  (1  .03  mmol)  of  the  compound  of  Example 
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19  in  2.4  ml  of  dimethylformamide  was  added  under  cooling  with  ice  and  the  mixture  was  stirred  for  1  .5  hours  at  room 
temperature,  which  was  poured  into  ice-water  and  extracted  with  dichloromethane.  The  organic  layer  was  washed  with 
water  and  with  saturated  saline  solution,  dried  over  anhydrous  sodium  sulfate  and  then  solvent  was  distilled  off.  The  res- 
idue  was  purified  by  means  of  silica  gel  column  chromatography  (CHCI3-AcOEt  10:3)  to  obtain  683  mg  (0.628  mmol)  of 
title  compound  (yield  67  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.35  (3H,  t,  J  =  7.0Hz), 
3.5-3.7  (2H,  m), 
4.07  (3H,  s), 
4.35  (2H,  q,  J  =  7.0Hz), 
4.86  (1  H,d,  J  =  5.0Hz), 
5.0-5.3  (2H,  m  ), 
6.16(1H,dd,  J  =  5.0,  10.OHz), 
6.64  (1  H,  m), 
7.0-7.7  (29H,  m  ), 
8.3-8.5  (1  H,  m). 

Example  21 

Diphenylmethyl  3-(3-ethoxycarbonyl-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-methoxyimino-2-(2-tritylamino- 
thiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  3,  320  mg  (0.299  mmol)  of  title  compound  were  obtained  from  678  mg  (0.624  mmol)  of  the 
compound  of  Example  20  (yield  48  %  ). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.35  (3H,  t,  J  =  7.0Hz), 
3.4-4.0  (2H,  m  ), 
4.07  (3H,  s), 
4.2-4.6  (2H,  m  ), 
4.38  (2H,  q,  J  =  7.0Hz), 
5.15  (1H,d,  J  =  5.0Hz), 
6.00(1H,dd,  J  =  5.0,  10Hz), 
6.89  (1H,s), 
6.9-7.6  (29H,  m  ), 
8.4-8.6  (1  H,  m), 

Example  22 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(3-ethoxycarbonyl-4-oxo-4H-1-benzothiopyran- 
2-yl]thiomethyl-3-cephem-4-carboxylate 

21 



EP  0  481  441  B1 

0  

CO,  Na 

Similarly  to  Example  4,  58.6  mg  (0.0899  mmol)  of  title  compound  were  obtained  from  314  mg  (0.293  mmol)  of  the  com 
pound  of  Example  21  (yield  31  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
1.38  (3H,  t,  J  =  7.3Hz), 
3.36  (1H,d,  J  =  17.0Hz), 
3.84  (1H,d,  J  =  17.0Hz), 
3.95  (3H,  s  ), 
4.0-4.8  (2H,  m  ), 
4.38  (2H,  q,  J  =  7.3Hz), 
5.05  (1H,d,  J  =  4.8Hz), 
5.73  (1H,d,  J  =  4.8Hz), 
6.81  (1H,s), 
7.4-7.9  (3H,  m  ), 
8.3-8.5  (1  H,  m). 
IR  (KBr,  cm"1)  :  1750,  1600. 

Example  23 

7-Fluoro-2-methylthio-4-oxo-4H-1-benzothiopyran 

O 

F  S C H ,  

Similarly  to  Example  1  7,  385  mg  (1  .70  mmol)  of  title  compound  were  obtained  from  300  mg  (1  .92  mmol)  of  2',4' 
difluoroacetophenone  (yield  89  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
2.62  (3H,  s  ), 
6.82  (1H,s), 
7.1-7.4  (2H,  m), 
8.4-8.6  (1  H,  m). 

Example  24 

7-Fluoro-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 
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0  

I 
0  

Similarly  to  Example  18,  2.20  g  of  title  compound  were  obtained  from  2.00  g  (8.84  mmol)  of  the  compound  of 
Example  23. 

Example  25 

7-Fluoro-2-mercapto-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  19,  947  mg  of  title  compound  were  obtained  from  1.06  g  (4.39  mmol)  of  the  compound  of 
Example  24. 
1  H  -  NMR  (90MHz,  d6  DMSO,  5): 

7.09  (1H,s), 
7.40  (1H,  ddd,  J  =  2.6,  8.8,  9.2Hz), 
7.67  (1H,  dd,  J  =  2.6,  9.0Hz), 
8.22  (1H,  dd,  J  =  5.7,  9.2Hz). 

Example  26 

p-Methoxybenzyl  3-(7-fluoro-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothia- 
zole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

O  O 

CO,  PMB 

Similarly  to  Example  20,  573  mg  (0.581  mmol)  of  title  compound  were  obtained  from  700  mg  (0.864  mmol)  of  the 
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compound  of  Example  1  and  202  mg  (0.950  mmol)  of  the  compound  of  Example  25  (yield  69  %). 
1  H  -NMR  (90MHz,  CDCI3,  5): 
3.4-3.9  (2H,  m  ), 
3.78  (3H,s), 
3.8-4.1  (1H,  m), 
4.06  (3H,s),  4.54  (1H,  d,  J  =  5.0Hz), 
4.84  (1H,d,  J  =  14.0Hz), 
5.19  (2H,s), 
6.14(1H,dd,  J  =  5.0,  10.OHz), 
6.67  (1H,s), 
6.8-7.4  (22H,  m  ), 
8.43(1H,dd,  J  =  5.7,  9.0Hz). 

Example  27 

p-Methoxybenzyl  3-(7-fluoro-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothia- 
zole-4-yl)acetamido]-3-cephem-4-carboxylate 

0  

C02  PMB 

Similarly  to  Example  3,  279  mg  (0.288  mmol)  of  title  compound  were  obtained  from  565  mg  (0.573  mmol)  of  the  com- 
pound  of  Example  26  (yield  50  %  ). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.56  (1H,d,  J  =  11.0Hz), 
3.8-4.2  (2H,  m  ), 
3.77  (3H,s), 
4.06  (3H,  s  ), 
4.36  (1H,d,  J  =  13.0Hz), 
5.00  (1H,d,  J  =  5.0Hz), 
5.03  (2H,  s  ), 
5.90(1H,dd,  J  =  5.0,  10.OHz), 
6.70  (1H,s), 
6.8-7.4  (22H,  m  ), 
8.50(1H,dd,  J  =  6.0,  9.0Hz). 

Example  28 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(7-fluoro-4-oxo-4H-1-benzothiopyran-2-yl)thi- 
omethyl-3-cephem-4-carboxylate 

0  

CO,  N i  
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Similarly  to  Example  4,  291  mg  (0.0487  mmol)  of  title  compound  were  obtained  from  271  mg  (0.280  mmol)  of  the 
compound  of  Example  27  (yield  17  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
3.40  (1H,d,  J  =  17.0Hz), 
3.78  (1H,d,  J  =  17.0Hz), 
3.96  (3H,  s  ), 
4.08  (1H,d,  J  =  13.0Hz), 
4.72  (1H,d,  J  =  13.0Hz), 
5.07  (1H,  d,  J  =  4.8Hz), 
5.74  (1H,d,  J  =  4.8Hz), 
6.82  (1H,s), 
7.02  (1H,s), 
7.36  (1H,  ddd,  J  =  2.6,  9.0,  9.0Hz), 
7.55(1H,dd,  J  =  2.6,  9.0Hz), 
8.41  (1H,  dd,  J  =  5.7,  9.0Hz), 
IR  (KBr,  cm"1)  :  1750,  1600. 

Example  29 

6,7,8-Trifluoro-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  17,  60.5  mg  (0.231  mmol)  of  title  compound  were  obtained  from  100  mg  (0.521  mmol)  of 
2',3',4',5'-tetrafluoroacetophenone  (yield  44  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
2.66  (3H,  s  ), 
6.83  (1H,s), 
8.0-8.3  (1  H,  m). 

Example  30 

6.8-Difluoro-2-methylthio-7-(4-methyl-4H-1,2,4-triazole-3-ylthio)-4-oxo-4H-1-benzothiopyran 
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To  a  solution  of  50  mg  (0.191  mmol)  of  the  compound  of  Example  29  in  1  ml  of  acetonitrile  were  added  24.2  mg 
(0.210  mmol)  of  3-mercapto-4-methyl-4H-1,2,4-triazole  and  29.0  mg  (0.191  mmol)  of  1  .8-diazabicyclo[5,4,0]-7- 
undecene,  and  the  mixture  was  stirred  for  2  hours  at  50  °C.  After  cooling  by  allowing  to  stand,  the  crystals  deposited 
were  collected  by  filtration,  washed  with  cold  acetonitrile  and  dried  to  obtain  51  mg  (0.143  mmol)  of  title  compound 
(yield  75  %). 

MS  (M/Z)  :  357  (M+) 

Example  31 

6,8-Difluoro-7-(4-methyl-4H-1,2,4-triazole-3-ylthio)-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  18,  28.6  mg  (0.0766  mmol)  of  title  compound  were  obtained  from  38.2  mg  (0.107  mmol)  of 
the  compound  of  Example  30  (yield  72  %). 

1  H  -  NMR  (90MHz,  d6  DMSO,  5): 
2.94  (3H,  s  ), 
3.62  (3H,  s  ), 
7.29  (1H,s), 
7.89(1H,dd,  J  =  1.8,  9.2Hz), 
8.57  (1H,s), 
MS  (M/Z)  :  357  (M+). 
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Example  32 

6.8-Difluoro-2-mercapto-7-(4-methyl-4H-1,2,4-triazole-3-ylthio)-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  19,  407  mg  (1.19  mmol)  of  title  compound  were  obtained  from  566  mg  (1.52  mmol)  of  the  com- 
pound  of  Example  31  (yield  78  %). 

Example  33 

p-Methoxybenzyl  3-[6,8-difluoro-7-(4-methyl-4H-1,2,4-triazole-3-ylthio)-4-oxo-4H-1-benzothiopyran-2-yl]thiomethyl-7- 
[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

Similarly  to  Example  20,  828  mg  (0.741  mmol)  of  title  compound  were  obtained  from  700  mg  (0.864  mmol)  of  the 
compound  of  Example  1  and  236  mg  (0.950  mmol)  of  the  compound  of  Example  32  (yield  86  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.4-4.8  (4H,  m  ), 
3.78  (3H,  s), 
3.79  (3H,  s), 
4.06  (3H,  s  ), 
4.56  (1  H,d,  J  =  5.0Hz), 
5.1-5.3  (2H,  m), 
6.40(1H,dd,  J  =  5.0,  10.OHz), 
6.68  (1H,s), 
6.8-  7.4  (20H,  m  ), 
7.9-  8.1  (1H,  m), 
8.21  (1H,  s). 
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Example  34 

p-Methoxybenzyl  3-[6,8-difluoro-7-(4-methyl-4H-1,2,4-triazole-3-ylthio)-4-oxo-4H-1-benzothiopyran-2-yl]thiomethyl-7- 
[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  3,  203  mg  (0.185  mmol)  of  title  compound  were  obtained  from  820  mg  (0.734  mmol)  of  the 
compound  of  Example  33  (yield  25  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.77  (3H,s), 
3.80  (3H,  s  ), 
3.4-4.6  (4H,  m  ), 
4.04  (3H,  s  ), 
5.06  (1H,d,  J  =  5.0Hz), 
5.1-5.3  (2H,  m), 
5.92(1H,dd,  J  =  5.0,  10.OHz) 
6.71  (1H,s), 
6.8-7.4  (20H,  m  ), 
8.0-8.2  (1H,  m), 
8.22  (1H,s). 

Example  35 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-[6,8-difluoro-7-(4-methyl-4H-1,2,4-triazole-3- 
ylthio)-4-oxo-4H-1-benzothiopyran-2-yl]thiomethyl-3-cephem-4-carboxylate 

O 

Similarly  to  Example  4,  70.7  mg  (0.0953  mmol)  of  title  compound  were  obtained  from  203  mg  (0.185  mmol)  of  the  com- 
pound  of  Example  34  (yield  52  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
3.4-4.4  (4H,  m  ) 
3.85  (3H,  s  ), 
3.96  (3H,  s  ), 
5.07  (1H,d,  J  =  5.0Hz), 
5.80  (1H,d,  J  =  5.0Hz), 
6.82  (1H,s), 
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7.09  (1H,s), 
7.9-8.1  (1H,  m), 
8.5-8.7  (1  H,  m). 

Example  36 

p-Methoxybenzyl  3-(7-fluoro-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylaminothiazole-4-yl)-2-trity- 
loxyiminoacetamido]-3-cephem-4-carboxylate  1  -oxide 

0  0  

CO,  P M B  

Similarly  to  Example  20,  1.37  g  (1.13  mmol)  of  title  compound  were  obtained  from  1.48  g  (1.43  mmol)  of  p-meth- 
oxybenzyl  3-chloromethyl  7-[(Z)-2-(2-tritylaminothiazole-4-yl)-2-trityloxyiminoacetamido]-3-cephem-4-carboxylate  1  - 
oxide  (yield  79  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.32  (1H,d,  J  =  18.0Hz), 
3.5-3.9  (2H,  m  ), 
3.79  (3H,  s), 
4.40  (1  H,d,  J  =  5.0Hz), 
4.80  (1H,d,  J  =  14.0Hz), 
5.20  (2H,  s  ), 
6.24(1H,dd,  J  =  5.0,  10.OHz), 
6.82  (1H,s), 
6.9-7.6  (37H,  m  ), 
8.44  (1H,  dd,  J  =  5.7,  8.7Hz). 

Example  37 

p-Methoxybenzyl  3-(7-fluoro-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylaminothiazole-4-yl)-2-trity- 
loxyiminoacetamido]-3-cephem-4-carboxylate 

0  

CO,  P M B  

Similarly  to  Example  3,  357  mg  (0.298  mmol)  of  title  compound  were  obtained  from  1.36  g  (1.12  mmol)  of  the  com- 
pound  of  Example  36  (yield  27  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.20  (1H,d,  J  =  18.0Hz), 
3.64  (1H,d,  J  =  18.0Hz), 
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3.78  (3H,  S), 
3.8-4.4  (2H,  m  ), 
5.04  (1H,d,  J  =  5.0Hz), 
5.28  (2H,  s  ), 
6.04(1H,dd,  J  =  5.0,  10.OHz), 
6.8-7.8  (38H,  m  ), 
8.4-8.6  (1  H,  m). 

Example  38 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-hydroxyiminoacetamido]-3-(7-fluoro-4-oxo-4H-1-benzothiopyran-2-yl)thi- 
omethyl-3-cephem-4-carboxylate 

0  

CO,  Na 

Similarly  to  Example  4,  88.0  mg  (0.143  mmol)  of  title  compound  were  obtained  from  347  mg  (0.289  mmol)  of  the 
compound  of  Example  37  (yield  49  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
3.3-3.5  (1  H,  m), 
3.72  (1H,d,  J  =  18.0Hz), 
4.08  (1H,d,  J  =  13.0Hz), 
4.6-4.9  (1  H,  m), 
5.08  (1H,d,  J  =  4.8Hz) 
5.77  (1H,d,  J  =  4.8Hz) 
6.77  (1H,s), 
6.0-6.7  (2H,  m  ), 
7.03  (1H,s), 
8.2-8.6  (1  H,  m). 
IR  (KBr,  cm"1)  :  1740,  1600. 

Example  39 

p-Methoxybenzyl  7-[(Z)-2-(1-tert-butoxycarbonyl-1-methylethoxy)imino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-(7- 
f  luoro-4-oxo-4H-1  -benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate  1  -oxide 
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CO,  t  Bu 

Similarly  to  Example  20,  601  mg  (0.540  mmol)  of  title  compound  were  obtained  from  1.00  g  (1.07  mmol)  of  p-meth- 
oxybenzyl  7-[(Z)-2-(1-tert-butoxycarbonyl-1-methylethoxyimino)-2-(2-tritylaminothiazole-4-yl)acetamido]-3-chlorome- 
thyl  3-cephem-4-carboxylate  1  -oxide  (yield  50  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.41  (9H,  s), 
1.55  (3H,  s), 
1.57  (3H,  s), 
3.40  (1H,d,  J  =  18.0Hz), 
3.6-3.9  (2H,  m  ), 
3.79  (3H,  s), 
4.52  (1  H,d,  J  =  5.0Hz), 
4.92  (1H,d,  J  =  14.0Hz), 
5.20  (2H,  s  ), 
6.96(1H,dd,  J  =  5.0,  10.OHz), 
6.67  (1H,s), 
6.8-7.4  (22H,  m  ), 
8.46(1H,dd,  J  =  5.7,  9.0Hz). 

Example  40 

p-Methoxybenzyl  7-[(Z)-2-(1-tert-butoxycarbonyl-1-methylethoxy)imino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-(7- 
fluoro-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

CO,  t  Bu 

Similarly  to  Example  3,  208  mg  (0.225  mmol)  of  title  compound  were  obtained  from  591  mg  (0.630  mmol)  of  the 
compound  of  Example  39  (yield  36  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.42  (9H,  s), 
1.58  (3H,  s), 
1.63  (3H,  s), 
3.36  (1H,d,  J  =  18.0Hz), 
3.6-3.9  (1  H,  m), 
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3.78  (3H,s), 
4.0-4.7  (2H,  m  ), 
5.00  (1H,d,  J  =  5.0Hz), 
5.17  (2H,s), 
5.96(1H,dd,  J  =  5.0,  10.OHz) 
6.71  (1H,s), 
6.8-7.4  (22H,  m  ), 
8.48(1H,dd,  J  =  6.0,  9.0Hz). 

Example  41 

Disodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-(1  -carboxy-1  -methylethoxy)iminoacetamido]-3-(7-f  luoro-4-oxo-4H-1  -ben- 
zothiopyran-2-yl)-thiomethyl-3-cephem-4-carboxylate 

0  

C02  Nj  

Similarly  to  Example  4,  73.9  mg  (0.102  mmol)  of  title  compound  were  obtained  from  200  mg  (0.217  mmol)  of  the 
compound  of  Example  40  (yield  47  %). 

1  H  -  NMR  (90MHz,  CD3,OD  5): 
1.53  (6H,s) 
3.3-3.5  (1  H,  m), 
3.76  (1H,d,  J  =  17.0Hz), 
4.08  (1H,d,  J  =  13.0Hz), 
4.7-4.9  (1  H,  m), 
5.07  (1H,d,  J  =  4.8Hz) 
5.74  (1H,d,  J  =  4.8Hz) 
6.81  (1H,s), 
7.05  (1H,s), 
7.36  (1H,  ddd,  J  =  2.6,  9.0,  9.0Hz), 
7.56(1H,dd,  J  =  2.6,  9.0Hz), 
8.41  (1H,dd,  J  =  5.7,  9.0Hz), 
IR  (KBr,  cm"1):  1750,  1500 

Example  42 

p-Methoxybenzyl  7-[(Z)-2-tert-butoxycarbonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-(7-fluoro-4-oxo- 
4H-1  -benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate  1  -oxide 
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Similarly  to  Example  20,  400  mg  (0.368  mmol)  of  title  compound  were  obtained  from  960  mg  (1  .05  mmol)of  p-meth- 
oxybenzyl  7-[(Z)-2-tert-butoxycarbonylmethyoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-chloromethyl-3- 
caphem-4-carboxylate  1  -oxide  (yield  35  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.43  (9H,  s), 
3.36  (1H,d,  J  =  19.0Hz), 
3.5-3.8  (2H,  m  ), 
3.77  (3H,  s), 
4.52  (1  H,d,  J  =  5.0Hz) 
4.70  (2H,  s  ), 
4.8-5.2  (1H,  m), 
5.19  (2H,s), 
5.96(1H,dd,  J  =  5.0,  10.OHz) 
6.72  (1H,s), 
6.8-7.4  (22H,  m  ), 
8.42  (1H,  dd,  J  =  5.7,  9.0Hz). 

Example  43 

p-Methoxybenzyl  7-[(Z)-2-tert-butoxycarbonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-(7-tluoro-4-oxo- 
4H-1-benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

O 

CO,  P M B  
CO,  t  Bu 

Similarly  to  Example  3,  137  mg  (0.128  mmol)  of  title  compound  were  obtained  from  383  mg  (0.352  mmol)  of  the 
compound  of  Example  42  (yield  36  %). 

1  H-NMR  (90MHz,  CDCI3,  5): 
1.44  (9H,  s), 
3.36  (1H,d,  J  =  18.0Hz), 
3.5-3.8  (1  H,  m), 
3.77  (3H,  s), 
4.00  (1H,d,  J  =  13.0Hz), 
4.36  (1H,d,  J  =  13.0Hz), 
4.75  (2H,  s  ), 
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5.00  (1H,dd,  J  =  5.0Hz), 
5.17  (2H,s), 
5.88(1H,dd,  J  =  5.0,  10.OHz), 
6.79  (1H,s), 
6.8-7.4  (22H,  m  ), 
8.48(1H,dd,  J  =  6.0,  9.0Hz). 

Example  44 

Disodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-carboxymethoxyiminoacetamido]-3-(7-fluoro-4-oxo-4H-1-benzothiopyran- 
2-yl)thiomethyl-3-cephem-4-carboxylate 

0  

Similarly  to  Example  4,  45.2  mg  (0.0650  mmol)  of  title  compound  were  obtained  from  130  mg  (0.122  mmol)  of  the 
compound  of  Example  43  (yield  53  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
3.0-4.8  (4H,  m  ), 
4.32  (2H,  s  ), 
5.04  (1H,d,  J  =  5.0Hz), 
5.6-5.8  (1  H,  m), 
6.83  (1H,s), 
6.97  (1H,s), 
7.48  (1H,  ddd,  J  =  3.0,  9.0,  9.0Hz), 
7.84(1H,dd,  J  =  3.0,  9.0Hz), 
8.36(1H,dd,  J  =  6.0,  9.0Hz). 
IR  (KBr,  cm"1)  :  1740,  1580. 

Example  45 

p-Methoxybenzyl  3-(4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylamino-thiazole-4-yl)-2-trityloxyiminoa- 
cetamido]-3-cephem-4-carboxylate  1  -oxide 

O  O 

CO,  P M B  

Similarly  to  Example  20,  669  mg  (0.559  mmol)  of  title  compound  were  obtained  from  898  mg  (0.865  mmol)  of  p- 
methoxybenzyl  3-chloromethyl  7-[(Z)-2-(2-tritylaminothiazole-4-yl)-2-trityloxyiminoacetamido]-3-cephem-4-carboxylate 
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1  -oxide  (yield  65%). 
1  H-  NMR  (90MHz,  CDCI3,  5): 
3.12  (1H,d,  J  =  18.0Hz), 
3.38  (3H,  s), 
3.48  (1  H,  m), 
4.36  (1  H,d,  J  =  5.0Hz), 
4.64  (1H,d,  J  =  13.0Hz), 
4.96  (1H,d,  J  =  13.0Hz), 
5.1-5.3  (2H,  m), 
6.20(1H,dd,  J  =  5.0,  10.OHz), 
6.80  (1H,s), 
6.8-7.6  (38H,  m  ), 
8.3-8.5  (1  H,  m). 

Example  46 

p-Methoxybenzyl  3-(4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylaminothiazole-4-yl)-2-trityloxyiminoa- 
cetamido]-3-cephem-4-carboxylate 

0  

CO,  P M B  

Similarly  to  Example  3,  360  mg  (0.305  mmol)  of  title  compound  were  obtained  from  653  mg  (0.546  mmol)  of  the  com- 
pound  of  Example  45  (yield  56  %). 

1  H-  NMR  (90MHz,  CDCI3,5): 
3.20  (1H,d,  J  =  18.0Hz), 
3.60  (1H,d,  J  =  18.0Hz), 
3.77  (3H,  s), 
3.96  (1H,d,  J  =  13.0Hz), 
4.36  (1H,d,  J  =  13.0Hz), 
5.00  (1H,d,  J  =  4.8Hz), 
5.1-5.2  (2H,  m), 
5.96(1H,dd,  J  =  4.8,  10OHz), 
6.80  (1H,s), 
6.8-7.6  (38H,  m  ), 
8.3-8.5  (1  H,  m). 

Example  47 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-hydroxyiminoacetamido]-3-(4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-3- 
cephem-4-carboxylate 
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0  

H2  N 
II 
N 
\  

C - C O N H  

O H  

N  

0  
N 

C03  Na 

Similarly  to  Example  4,  82.7  mg  (0.138  mmol)  of  title  compound  were  obtained  from  349  mg  (0.296  mmol)  of  the 
compound  of  Example  46  (yield  47  %). 

1  H  -  NMR  (90MHz,  CD3  OD,  5): 
3.3-3.5  (1  H,  m), 
3.76  (1H,d,  J  =  17.0Hz), 
4.08  (1H,d,  J  =  13.0Hz), 
4.68  (1H,d,  J  =  13.0Hz), 
5.09  (1H,d,  J  =  4.8Hz), 
5.77  (1H,d,  J  =  4.8Hz), 
6.76  (1H,s), 
7.04  (1H,s), 
7.3-7.8  (3H,  m  ), 
8.2-8.4  (1  H,  m), 
IR  (KBr,  cm"1  )  :  1750,  1600. 

Example  48 

6,7-Dimethoxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  17,  150  mg  (0.559  mmol)  of  title  compound  were  obtained  from  200  mg  (1.0  mmol)  of  2'- 
fluoro-4',5'-dimethoxyacetophenone  (yield  56  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
2.62  (3H,  s  ), 
3.97  (3H,s), 
3.99  (3H,  s  ), 
6.85  (1H,s), 
6.86  (1H,s), 
7.88  (1H,s), 
MS  (M/Z)  :  268  (M+). 

O 

CH,  O S C H j  
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Example  49 

6,7-Dimethoxy-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 

CH,  0  

CH3  0  

Similarly  to  Example  18,  1.25  g  of  title  compound  were  obtained  from  1.00  g  (3.73  mmol)  of  the  compound  of 
Example  48. 

1  H  -  NMR  (90MHz,  d6  DMSO,  5): 
2.49  (3H,  s  ), 
3.01  (3H,  s), 
3.33  (3H,  s), 
7.24  (1H,s), 
7.57  (1H,s), 
7.71  (1H,  s). 

Example  50 

2-Mercapto-6,7-dimethoxy-4-oxo-4H-1-benzothiopyran 

C H :  

CH3  O S H  

Similarly  to  Example  19,  1.15  g  of  title  compound  were  obtained  from  1.25  g  (4.40  mmol)  of  the  compound  of 
Example  49. 

MS  (M/Z  )  :  254  (M+) 

Example  51 

p-Methoxybenzyl  3-(6,7-dimethoxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylamino- 
thiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 
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Tr  

Similarly  to  Example  20,  1  .64  g  (1  .59  mmol)  of  title  compound  were  obtained  from  2.10  g  (2.59  mmol)  of  the  com- 
pound  of  Example  1  and  the  compound  of  Example  50  (yield  62  %  ). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.73  (3H,s), 
3.89  (3H,  s  ), 
3.94  (3H,  s  ), 
4.01  (3H,s), 
3.4-4.2  (2H,  m  ), 
4.64  (1H,d,  J  =  5.0Hz), 
4.4-4.9  (2H,  m  ), 
4.7-5.3  (2H,  m  ), 
6.00(1H,dd,  J  =  5.0,  10.OHz), 
6.64  (1H,s), 
6.7-7.8  (22H,  m  ). 

Example  52 

p-Methoxybenzyl  3-(6,7-dimethoxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylamino- 
thiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  3,  664  mg  (0.656  mmol)  of  title  compound  were  obtained  from  1  .64  g  (1  .59  mmol)  of  the  com- 
pound  of  Example  51  (yield  41  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
3.2-4.3  (1H,  m), 
3.76  (3H,s), 
3.95  (3H,  s  ), 
3.98  (3H,  s  ), 
4.05  (3H,  s  ), 
4.48  (1H,d,  J  =  17.0Hz), 
4.96  (1H,d,  J  =  5.0Hz), 
5.0-5.3  (4H,  m  ), 
5.94(1H,dd,  J  =  5.0,  10.OHz), 
6.69  (1H,s), 
6.7-7.4  (22H,  m  ). 
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Example  53 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(6,7-dimethoxy-4-oxo-4H-1-benzothiopy 
yl)thiomethyl-3-cephem-4-carboxylate 

0  

Similarly  to  Example  4,  21.1  mg  (0.0314  mmol)  of  title  compound  were  obtained  from  154  mg  (0.152  mmol)  of  the  com- 
pound  of  Example  52  (yield  21  %). 

1  H-  NMR  (400MHz,  CD; 
3.42  (1H,  d,  J  =  17.6Hz), 
3.77  (1H,  d,  J  =  17.6Hz), 
3.90  (3H,  s  ), 
3.93  (3H,  s  ), 
3.97  (3H,  s), 
4.04  (1H,  d,  J  =  13.2Hz), 
4.72  (1H,  d,  J  =  13.2Hz), 
5.08  (1H,  d,  J  =  4.4Hz), 
5.56  (1H,  d,  J  =  4.4Hz), 
6.83  (1H,s), 
7.01  (1H,  s), 
7.30  (1H,s), 
7.81  (1H,  s). 
SIMS  (M/Z)  672  (M  +  1)  +. 
IR  (KBr,  cm"1)  :  1740,  1620. 

Example  54 

6,7-Dihydroxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

h o   g  

HO  S  C  H  3 

To  a  solution  of  2.31  g  (8.61  mmol)  of  the  compound  of  Example  48  in  28  ml  of  dried  dichloromethane  was  added 
a  solution  of  3.67  g  (14.8  mmol)  of  boron  tribromide  in  9  ml  of  dichloromethane  at  -78  °C,  and  the  mixture  was  stirred 
overnight  at  room  temperature.  To  the  solution  were  added  31  ml  of  ice-water  at  0  °C  pH  was  brought  to  1  1  with  1  N 
aqueous  solution  of  sodium  hydroxide  and  the  solution  was  washed  with  ether.  The  aqueous  layer  was  made  acidic  with 
1  N  hydrochloric  acid.  The  crystals  deposited  were  collected  by  filtration,  washed  with  water,  and  dried  to  obtain  1  .64  g 
(6.83  mmol)  of  title  compound  (yield  79  %). 

MS  (M/Z)  :  240  (M+). 
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Example  55 

6,7-lsopropylidenedioxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

0  

0  S 
\  

S C H ,  

A  mixture  of  97.4  mg  (0.405  mmol)  of  the  compound  of  Example  54,  phosphorus  pentoxide,  acetone  and  benzene 
was  refluxed  under  heat  for  21  hours  at  120  °C.  After  distilled  off  the  solvents,  dichloromethane  was  added.  The  organic 
layer  was  washed  with  saturated  sodium  bicarbonate  solution  and  with  saturated  saline  solution,  dried  over  anhydrous 
sodium  sulfate,  and  solvent  was  distilled  off.  The  residue  was  purified  by  means  of  silica  gel  column  chromatography 
(CHCI3-AcOEt  10:1)  to  obtain  41  mg  (0.146  mmol)  of  title  compound  (yield  36  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.73  (6H,s), 
2.60  (3H,  s  ), 
6.78  (1H,s), 
6.81  (1H,s), 
7.77  (1H,s), 
MS  (M/Z)  :  280  (M+). 

Example  56 

6,7-lsopropylidenedioxy-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  18,  345  mg  of  title  compound  were  obtained  from  297  mg  (1.06  mmol)  of  the  compound  of 
Example  55. 

1  H-  NMR  (90MHz,  CDCI3,  5): 
1.75  (6H,s), 
2.95  (3H,  s  ), 
6.96  (1H,s), 
7.19(1H,s), 
7.80  (1H,s). 
MS  (M/Z)  :  296  (M+). 

O 

i 
0  
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Example  57 

6,7-lsopropylidenedioxy-2-mercapto-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  19,  280  mg  of  title  compound  were  obtained  from  345  mg  (1.16  mmol)  of  the  compound  of 
Example  56. 

MS  (M/Z)  :  266  (M+). 

Example  58 

p-Methoxybenzyl  3-(6,7-isopropylidenedioxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2- 
tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

Similarly  to  Example  20,  634  mg  (0.609  mmol)  of  title  compound  were  obtained  from  726  mg  (0.895  mmol)  of  the 
compound  of  Example  1  and  239  mg  (0.896  mmol)  of  the  compound  of  Example  57  (yield  71  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.73  (6H,  s), 
3.45.  (1H,  d,  J  =  18.4Hz), 
3.66  (1H,  d,  J  =  14.2Hz), 
3.73  (1H,  d,  J  =  18.4Hz), 
3.79  (3H,  s), 
4.07  (3H,  s), 
4.50  (1H,  d,  J  =  4.9Hz), 
4.90  (1H,  d,  J  =  14.2Hz), 
5.12  (1H,d,  J  =  11.7Hz), 
5.21  (1H,d,  J  =  11.7Hz), 
6.11  (1H,  dd,  J  =  4.9,  10.3Hz), 
6.68  (1H,s), 
6.7-7.4  (21  H,  m), 
7.76  (1H,s). 
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Example  59 

p-Methoxybenzyl  3-(6,7-isopropylidenedioxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2- 
tritylaminothiazole-4-yl)acetamide]-3-cephem-4-carboxylate 

0  

C03  PMB 

Similarly  to  Example  3,  328  mg  (0.321  mmol)  of  title  compound  were  obtained  from  630  mg  (0.606  mmol)  of  the 
compound  of  Example  58  (yield  53  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.73  (6H,s), 
3.40  (1H,d,  J  =  18.6Hz), 
3.70  (1H,d,  J  =  18.6Hz), 
3.79  (3H,s), 
3.95  (1H,d,  J  =  13.5Hz), 
4.07  (3H,s), 
4.37  (1H,d,  J  =  13.5Hz), 
5.00  (1H,d,  J  =  4.9Hz), 
5.10  (1H,d,  J  =  11.7Hz), 
5.18  (1H,d,  J  =  11.7Hz), 
5.88(1H,dd,  J  =  4.9,  8.3Hz), 
6.72  (1H,s), 
6.74  (1H,s), 
6.8-6.9  (3H,  m  ), 
6.99  (1H,s), 
7.01  (1H,s), 
7.26-7.29  (15H,  m), 
7.77  (1H,s). 

Example  60 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(6,7-isopropylidenedioxy-4-oxo-4H-1-benzothi- 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

O 

CO  j  Na 

Similarly  to  Example  4,  38.6  mg  (0.0565  mmol)  of  title  compound  were  obtained  from  137  mg  (0.134  mmol)  of  the 
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compound  of  Example  59  (yield  42  %). 
1  H  -  NMR  (400MHz,  CD3  OD,  5): 
1.64  (6H,  s), 
3.31  (1H,  d,  J  =  17.3Hz), 
3.66  (1H,d,  J  =  17.3Hz), 
3.87  (3H,  s), 
3.93  (1H,d,  J  =  13.2Hz), 
4.59  (1H,  d,  J  =  13.2Hz), 
4.97  (1H,d,  J  =  4.9Hz), 
5.65  (1H,d,  J  =  4.9Hz), 
6.73  (1H,s), 
6.90  (1H,s), 
7.05  (1H,s), 
7.55  (1H,s). 

Example  61 

6,7-Methylenedioxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

0  

Similarly  to  Example  23,  99.9  mg  (0.396  mmol)  of  title  compound  were  obtained  from  300  mg  (1  .23  mmol)  of  2'- 
bromo-4',5'-methylenedioxyacetophenone  (yield  32  %). 

1  H-  NMR  (90MHz,  CDCI3,  5): 
2.61  (3H,  s), 
6.09  (2H,  s  ), 
6.82  (1H,s), 
6.87  (1H,s), 
7.85  (1H,s), 
MS  (M/Z)  :  252  (M+). 

Example  62 

6,7-Methylenedioxy-2-methylsulf  inyl  4-oxo-4H-1  -benzothiopyran 

0  

S C H 3  
1 
0  

Similarly  to  Example  18,  1  .72  g  (6.41  mmol)  of  title  compound  were  obtained  from  2.00  g  (7.93  mmol)  of  the  com- 
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pound  of  Example  61  (yield  81  %). 
MS  (M/Z):  268  (M+). 

Example  63 

6,7-Methylenedioxy-2-mercapto-4-oxo-4H-1-benzothio-pyran 

0  

SH 

Similarly  to  Example  19,  1  .20  g  (5.04  mmol)  of  title  compound  were  obtained  from  1  .72  g  (6.41  mmol)  of  the  com- 
pound  of  Example  62  (yield  79  %). 

MS  (M/Z)  :  238  (M+) 

Example  64 

p-Methoxybenzyl  3-(6,7-methylenedioxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylaminothiazole-4- 
yl)-2-trityloxyiminoacetamido]-3-cephem-4-carboxylate  1  -oxide 

Similarly  to  Example  20,  341  mg  (0.279  mmol)  of  title  compound  were  obtained  from  900  mg  (0.867  mmol)  of  p- 
methoxybenzyl  3-chloromethyl-7[(Z)-2-(tritylaminothiazole-4-yl)-2-trityloxyiminoacetamido]-3-cephem-4-carboxylate  1- 
oxide  and  the  compound  of  Example  63  (yield  32  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.14  (1H,d,  J  =  19.0Hz), 
3.45  (1H,d,  J  =  19.0Hz), 
3.63  (1H,d,  J  =  14.0Hz), 
3.80  (3H,  s), 
4.36  (1H,d,  J  =  4.9Hz), 
4.84  (1H,d,  J  =  14.0Hz), 
5.14  (1H,d,  J  =  11.7Hz), 
5.21  (1H,d,  J  =  11.7Hz), 
6.11  (2H,s), 
6.24(1H,dd,  J  =  4.9,  10.3Hz), 
6.76  (1H,s), 
6.9-7.4  (36H,  m  ), 
7.84  (1H,s). 
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Example  65 

p-Methoxybenzyl  3-(6,7-methylenedioxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylaminothiazole-4- 
yl)-2-trityloxyiminoacetamido]-3-cephem-4-carboxylate 

0  

CO,  PMB 

Similarly  to  Example  3,  341  mg  (0.279  mmol)  of  title  compound  were  obtained  from  437  mg  (0.352  mmol)  of  the 
compound  of  Example  64  (yield  79  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.24  (1H,  d,  J  =  18.1Hz), 
3.60  (1H,d,  J  =  18.1Hz), 
3.79  (3H,  s), 
3.94  (1H,d,  J  =  13.5Hz), 
4.34  (1H,  d,  J  =  13.5Hz), 
5.01  (1H,  d,  J-4.9Hz), 
5.13  (1H,d,  J  -12.2Hz) 
5.18  (1H,  d,  J  =  12.2Hz) 
6.00(1H,dd,  J  =  4.9,  8.8Hz), 
6.10  (2H,s), 
6.4-7.9  (38H,  m  ). 

Example  66 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-hydroxyiminoacetamido]-3-(6,7-methylenedioxy-4-oxo-4H-1-benzothi- 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

0  

CO,  Na 

Similarly  to  Example  4,  109  mg  (0.169  mmol)  of  title  compound  were  obtained  from  335  mg  (0.274  mmol)  of  the 
compound  of  Example  65  (yield  62  %). 

1  H-NMR  (400MHz,  CD3  OD,  5): 
3.40  (1H,  d,  J  =  17.6Hz), 
3.75  (1H,  d,  J  =  17,6Hz), 
4.04  (1H,  d,  J  =  13.5Hz), 
4.67  (1H,d,  J  -13.5Hz), 
5.09  (1H,  d,  J  =  4.4Hz), 
5.78  (1H,d,  J  =  4.4Hz), 
6.15  (2H,s), 
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6.77  (1H,s), 
6.99  (1H,s), 
7.23  (1H,s), 
7.72  (1H,s). 
IR  (KBr,  cm"1)  :  1750,  1590. 

Example  67 

p-Methoxybenzyl  3-(6,7-methylenedioxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-trit- 
ylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

Similarly  to  Example  20,  51  1  mg  (0.504  mmol)  of  title  compound  were  obtained  from  700  mg  (0.864  mmol)  of  the 
compound  of  Example  1  and  226  mg  (0.950  mmol)  of  the  compound  of  Example  63  (yield  58  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.45  (1H,d,  J  =  18.4Hz), 
3.68  (1H,d,  J  =  14.2Hz), 
3.74  (1H,d,  J  =  18.4Hz), 
3.79  (3H,s), 
4.07  (3H,s), 
4.51  (1H,d,  J  =  4.4Hz), 
4,87  (1H,d,  J  =  14.2Hz), 
5.13  (1H,d,  J  =  11.7Hz), 
5.19  (1H,d,  J  =  11.7Hz), 
6.10  (2H,s), 
6.1-6.2  (1H,  m), 
6.68  (1H,s), 
6.8-7.3  (21  H,  m), 
7.83  (1H,s). 

Example  68 

p-Methoxybenzyl  3-(6,7-methylenedioxy-4-oxo-4-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino-2-(2-trit- 
ylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 
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Similarly  to  Example  3,  424  mg  (0.425  mmol)  of  title  compound  were  obtained  from  506  mg  (0.500  mmol)  of  the 
compound  of  Example  67  (yield  85  %), 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.41  (1H,  d,  J  =  18.1Hz), 
3.70  (1H,  d,  J  =  18.1Hz), 
3.79  (3H,  s), 
3.97  (1H,d,  J  =  13.5Hz), 
4.07  (3H,  s), 
4.34  (1H,d,  J  -13.5Hz), 
5.00  (1H,d,  J-4.9Hz), 
5.11  (1H,d,  J  =  12.0Hz), 
5.16  (1H,d,  J  =  12.0Hz), 
5.88(1H,dd,  J  =  4.9,  8.8Hz), 
6.10  (2H,s), 
6.7-7.3  (23H,  m  ). 

Example  69 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]  -  3-(6,7-methylenedioxy-4-oxo-4H-1  -benzothi- 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  131  mg  (0.199  mmol)  of  title  compound  were  obtained  from  419  mg  (0.421  mmol)  of  the 
compound  of  Example  68  (yield  47  %). 

1  H  -  NMR  (400MHz,  CD3  OD,  5): 
3.41  (1H,d,  J  =  17.4Hz), 
3.75  (1H,  d,  J  =  17.4Hz), 
3.96  (3H,  s  ), 
4.04  (1H,  d,  J  =  13.5Hz), 
4.67  (1H,  d,  J  =  13.5Hz), 
5.07  (1H,  d,  J  =  4.9Hz), 
5.75  (1H,  d,  J  =  4.9Hz), 
6.15  (2H,s), 
6.83  (1H,s), 
7.00  (1H,s), 
7.23  (1H,s), 
7.72  (1H,s). 
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IR  (KBr,  cm"1)  :  1750,  1590. 

Example  70 

6,7-Di-tert-butoxycarbonyloxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

0  

0  

To  a  suspension  of  300  mg  (1.25  mmol)  of  the  compound  of  Example  54  in  10  ml  of  dichloromethane  were  added 
21  .4  mg  (0.  1  75  mmol)  of  4-dimethylaminopyridine  and  599  mg  (2.75  mmol)  of  di-tert-butyl  dicarbonate  at  room  temper- 
ature  and  the  mixture  was  stirred  for  30  minutes.  Solvent  was  concentrated  and  the  residue  was  purified  by  means  of 
silica  gel  column  chromatography  (CHCI3-AcOEt  40:1)  to  obtain  319  mg  (0.725  mmol)  of  title  compound  (yield  58  %). 

Melting  point:  110-111  °C 

Elemental  analysis  (%):  As  C20H24O7S2 
Calculated  C  :  54.53  ;  H  :  5.49 

Observed  C  :  54.61  ;  H  :  5.46 

1  H  -  NMR  (90MHz,  CDCI3,  5): 
1.55  (18H,  s), 
2.61  (3H,s), 
6.82  (1H,s), 
7.48  (1H,s), 
8.32  (1H,s). 
MS  (M/Z)  :  440  (M+). 

Example  71 

6,7-Di-tert-butoxycarbonyloxy-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 

tBo  0  
^   

O 

tBu  O 

Similarly  to  Example  18,  310  mg  of  title  compound  were  obtained  from  276  mg  (0.625  mmol)  of  the  compound  of  Exam- 
ple  70. 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
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1.57  (18H.  s), 
2.96  (3H,  s  ), 
7.25  (1H,s), 
7.69  (1H,s), 
8.40  (1H,s). 

Example  72 

6,7-Di-tert-butoxycarbonyloxy-2-mercapto-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  19,  241  mg  (0.564  mmol)  of  title  compound  were  obtained  from  310  mg  (0.678  mmol)  of  the  com- 
pound  of  Example  71  (yield  83  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.57  (18H,  s), 
7.18(1H,s), 
7.38  (1H,s), 
8.13  (1H,s). 

Example  73 

p-Methoxybenzyl  3-(6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino- 
2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 

C02  PMB  O 

Similarly  to  Example  20,  783  mg  (0.652  mmol)  of  title  compound  were  obtained  from  834  mg  (1  .03  mmol)  of  the 
compound  of  Example  1  and  483  mg  (1.13  mmol)  of  the  compound  of  Example  72  (yield  63  %). 

1  H  -  NMR  (400MHz,  CDCI3,5): 
1.57  (18H,  s), 
3.41  (1H,  d,  J  =  18.6Hz), 
3.7-3.8  (2H,  m), 
3.78  (3H,  s), 
4.07  (3H,  s), 
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4.52  (1H,d,  J  =  4.9Hz), 
4.84  (1H,d,  J  =  14.2Hz), 
5.16  (1H,d,  J  =  11.7Hz), 
5.25  (1H,d,  J  =  11.7Hz), 
6.13(1H,dd,  J  =  4.9,  10.0Hz), 
6.69  (1H,s), 
6.9-7.4  (21  H,  m), 
8.32  (1H,s). 

Example  74 

p-Methoxybenzyl  3-(6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-methoxyimino- 
2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

CO,  PMB  0  

Similarly  to  Example  3,  484  mg  (0.408  mmol)  of  title  compound  were  obtained  from  778  mg  (0.648  mmol)  of  the 
compound  of  Example  73  (yield  63  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.56  (18H,  s), 
3.41  (1H,d,  J  =  18.1Hz), 
3.68  (1H,d,  J  =  18.1Hz), 
3.77  (3H,s), 
4.02  (1H,d,  J  =  13.5Hz), 
4.07  (3H,s), 
4.34  (1H,d,  J  =  13.5Hz), 
5.01  (1H,d,  J  =  4.9Hz), 
5.13  (1H,d,  J  =  11.7Hz), 
5.21  (1H,d,  J  =  11.7Hz), 
5.89(1H,dd,  J=4.9,  8.8Hz), 
6.73  (1H,s), 
6.8-7.4  (21  H,  m), 
8.33  (1H,s). 

Example  75 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3(6,7-dihydroxy-4-oxo-4H-1-benzothiopyran-2- 
yl)thiomethyl-3-cephem-4-carboxylate 
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0 

Similarly  to  Example  4,  96.8  mg  (0.150  mmol)  of  title  compound  were  obtained  from  266  mg  (0.224  mmol)  of  the 
compound  of  Example  74  (yield  67  %). 

1  H  -  NMR  (400MHz,  CD3  OD,  5): 
3.40  (1H,  d,  J  =  17.4Hz), 
3.75  (1H,  d,  J  =  17.4Hz), 
3.96  (3H,  s  ), 
4.02  (1H,  d,  J  =  13.7Hz), 
4.66  (1H,  d,  J  =  13.7Hz), 
5.07  (1H,  d,  J  =  4.9Hz), 
5.75  (1H,  d,  J  =  4.9Hz), 
6.83  (1H,s), 
6.94  (1H,s), 
7.00  (1H,s), 
7.71  (1H,  s). 
IR  (KBr,  cm"1)  :  1750,  1550. 

Example  76 

p-Methoxybenzyl  3-(6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylamino- 
thiazole-4-yl)-2-trityloxyiminoacetamido)-3-cephem-4-carboxylate  1  -oxide 

Similarly  to  Example  20,  461  mg  (0.323  mmol)  of  title  compound  were  obtained  from  1  .07  g  (1  .03  mmol)  of  p-methoxy- 
benzyl  3-chloromethyl-7-[(Z)-2-trityloxyimino-2-(tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate  1  -oxide 
and  483  mg  (1.13  mmol)  of  the  compound  of  Example  72  (yield  31  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.57  (18H,  s), 
3.12  (1H,  d,  J  =  18.4Hz), 
3.47  (1H,  d,  J  =  18.4Hz), 
3.71  (1H,d,  J  =  14.2Hz), 
3.78  (3H,  s), 
4.39  (1H,  d,  J  =  4.9Hz), 
4.82  (1H,  d,  J  =  14.2Hz), 
5.17  (1H,d,  J  =  11.7Hz), 
5.27  (1H,d,  J  =  11.7Hz), 
6.26  (1H,  d,  J  =  4.9,  10.3Hz), 
6.87  (1H,s), 
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6.9-7.4  (36H,  m  ), 
8.33  (1H,s). 

Example  77 

p-Methoxybenzyl  3-(6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylamino- 
thiazole-4-yl)-2- 

trityloxyiminoacetamido)-3-cephem-4-carboxylate 

0  
0  II 

Similarly  to  Example  3,  353  mg  (0.250  mmol)  of  title  compound  were  obtained  from  457  mg  (0.320  mmol)  of  the 
compound  of  Example  76  (yield  78  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.56  (18H,  s), 
3.23  (1H,d,  J  =  18.4Hz), 
3.59  (1H,d,  J  =  18.4Hz), 
3.77  (3H,s), 
3.98  (1H,d,  J  =  12.7Hz), 
4.34  (1H,d,  J  =  12.7Hz), 
5.02  (1H,d,  J  =  4.9Hz), 
5.14  (1H,d,  J  =  11.7Hz), 
5.23  (1H,d,  J  =  11.7Hz), 
6.01  (1H,dd,  J  =  4.9,  8.8Hz), 
6.86  (1H,s), 
6.9-7.4  (36H,  m  ), 
8.32  (1H,s). 

Example  78 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-hydroxyiminoacetamido]-3-(6,7-dihydroxy-4-oxo-4H-1-benzothiopyran-2- 
yl)thiomethyl-3-cephem-4-carboxylate 

CO,  Na 

Similarly  to  Example  4,  101  mg  (0.160  mmol)  of  title  compound  were  obtained  from  349  mg  (0.247  mmol)  of  the  com- 
pound  of  Example  77  (yield  65  %). 

1  H  -  NMR  (400MHz,  CD3  OD,  5): 
3.40  (1H,d,  J  =  17.4Hz), 
3.73  (1H,d,  J  =  17.4Hz), 
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4.06  (1H,d,  J  =  13.0Hz), 
4.55  (1H,d,  J  =  13.0Hz), 
5.08  (1H,d,  J  =  4.9Hz), 
5.78  (1H,  d,  J  =  4.9Hz), 
6.76  (1H,s), 
6.84  (1H,s), 
6.91  (1H,  s), 
7.64  (1H,s). 
IR  (KBr,  cm"1  )  :  1750,  1540. 
SIMS  (M/Z)  :  630  (M  +  1)+. 

Example  79 

2-Bromo-3-chloro-4,5-dimethoxybenzaldehyde 

Into  50  ml  of  acetonitrile  were  suspended  5.39  g  (20.3  mmol)  of  6-bromo-5-chlorovanillin,  and  3.04  ml  (20.3  mmol)  of 
1  .8-diazabicyclo[5,4,0]-7-undecene  and  2.53  ml  (40.6  mmol)  of  methyl  iodide  were  added  dropwise  under  cooling  with 
ice.  After  stirred  for  5  hours  at  room  temperature,  3.9  ml  (22.33  mmol)  of  diisopropylethylamine  and  2.53  ml  (40.6  mmol) 
of  methyl  iodide  were  added  under  cooling  with  ice  and  the  mixture  was  stirred  for  20  hours  at  room  temperature.  After 
distilled  off  the  solvent,  200  ml  of  dichloromethane  were  added  to  the  residue,  which  was  washed  with  water.  After  dried 
over  anhydrous  magnesium  sulfate,  the  concentrated  residue  was  purified  by  means  of  silica  gel  column  chromatogra- 
phy  (hexane-AcOEt  5:1)  to  obtain  4.04  g  (yield  71  %)  of  title  compound  as  colorless  needle-like  crystals. 

Melting  point:  118.5-119.1  °C 
1  H-  NMR  (90MHz,  CDCI3,  5): 
3.93  (3H,  s  ), 
3.96  (3H,  s  ), 
7.44  (1H,s), 

10.28  (1H,  s). 

Elemental  analysis  (%):  As  C9  H8  Br  CI03 
Calculated  C  :  38.67  ;  H  :  2.88 

Observed  C  :  38.65  ;  H  :  2.75 

Example  80 

2-Bromo-3-chloro-4,5-dimethoxyacetophenone 
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To  a  solution  of  3.90  g  (14  mmol)  of  the  compound  of  Example  79  was  added  dropwise  Grignard's  reagent  pre- 
pared  from  3.40  g  (1  4  mmol)  of  magnesium,  1  .05  ml  (1  6.8  mmol)  of  methyl  iodide  and  5.7  ml  of  diethyl  ether  under  cool- 
ing  with  ice.  After  stirred  for  40  minutes  at  room  temperature,  8.5  ml  of  saturated  aqueous  solution  of  NH4CI  were  added 
and  the  mixture  was  stirred  further  for  10  minutes.  The  organic  layer  was  separated  and  the  aqueous  layer  was 
extracted  with  ether  (50  ml  x  2).  The  organic  layers  were  combined,  washed  with  saturated  saline  solution,  and  then 
dried  over  anhydrous  magnesium  sulfate.  The  concentrated  residue  was  purified  by  means  of  silica  gel  column  chro- 
matography  (hexane-AcOEt  4:1)  to  obtain  pale  yellow  powder.  After  dissolved  the  pale  yellow  powder  obtained  into  2.7 
ml  of  dichloromethane,  55  ml  of  dichloromethane  containing  4.81  g  (22.32  mmol)  of  pyridinium  chlorochromate  and 
5.58  g  of  molecular-sieve  powder  were  added  dropwise.  After  stirred  the  mixture  for  50  minutes  at  room  temperature, 
the  organic  layer  was  separated.  To  the  residue  were  added  50  ml  of  diethyl  ether,  and  the  mixture  was  stirred  violently, 
then  the  ether  layer  was  separated.  This  procedure  was  repeated  thrice  and  the  ether  layers  and  previous  dichlo- 
romethane  layer  were  combined,  which  was  washed  with  saturated  sodium  bicarbonate  solution  and  with  saturated 
saline  solution.  After  dried  over  anhydrous  magnesium  sulfate,  the  concentrated  residue  was  purified  by  means  of  silica 
gel  column  chromatography  (hexane-AcOEt  4:1)  to  obtain  2.86  g  (yield  70  %)  of  title  compound  as  pale  yellow  powder. 

1  H-  NMR  (90MHz,  CDCI3,  5): 
2.64  (3H,  s  ), 
3.88  (6H,  s  ), 
6.88  (1H,s). 

Example  81 

8-Chloro-6,7-dimethoxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  17,  2.50  g  (yield  85  %)  of  title  compound  were  obtained  as  white  powder  from  2.85  g  (9.70 
mmol)  of  the  compound  of  Example  80. 

1  H-  NMR  (90MHz,  CDCI3,  5): 
2.65  (3H,  s  ), 
3.98  (6H,  s  ), 
6.84  (1H,s), 
7.93  (1H,s). 
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Example  82 

8-Chloro-6,7-dihydroxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  54,  0.947  g  (yield  52  %)  of  title  compound  were  obtained  as  pale  yellow  powder  from  2.03  g 
(6.69  mmol)  of  the  compound  of  Example  81  . 1  H  -  NMR  (90MHz,  DMSO-d6,  5): 

2.69  (3H,  s  ), 
6.76  (1H,s), 
7.70  (1H,s), 

Example  83 

8-Chloro-6,7-di-tert-butoxycarbonyloxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  70,  1  .43  g  (yield  87  %)  of  title  compound  were  obtained  as  colorless  oil  from  0.947  g  (3.45  mmol) 
of  the  compound  of  Example  82. 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.55  (9H,  s), 
1.57  (9H,  s), 
2.66  (3H,  s  ), 
6.84  (1H,s), 
8.33  (1H,s). 

Example  84 

8-Chloro-6,7-di-tert-butoxycarbonyloxy-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 
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Similarly  to  Example  1  8,  1  .40  g  (yield  99  %)  of  title  compound  were  obtained  as  white  powder  from  1  .37  g  (2.88 
mmol)  of  the  compound  of  Example  83. 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.56  (9H,s), 
1.58  (9H,s), 
2.98  (3H,  s  ), 
7.30  (1H,s), 
8.40  (1H,s). 

Example  85 

p-Methoxybenzyl  3-(8-chloro-6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)methoxy- 
imino-2-(2-trizylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

After  dissolved  0.446  g  (0.912  mmol)  of  the  compound  of  Example  84  into  5.0  ml  of  THF.1.82  ml  of  1N  aqueous 
solution  of  NaSH  were  added  dropwise  under  cooling  with  ice  and  the  mixture  was  stirred  for  1  hour  at  room  tempera- 
ture.  The  reaction  liquor  was  concentrated  under  reduced  pressure  and  the  residue  was  dissolved  into  2.0  ml  of  dimeth- 
ylformamide.  Under  cooling  with  ice,  pH  was  adjusted  to  3.0  using  3N  HCI  to  obtain  an  orange  solution  (liquor  A).  Into 
1  .5  ml  of  dimethylformamide  were  dissolved  0.60  g  (0.76  mmol)  of  p-methoxybenzyl  3-chloromethyl-7-[(Z)-2-methoxy- 
imino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate,  and,  after  added  136.8  mg  (0.912  mmol)  of 
sodium  iodide  under  cooling  with  ice,  the  mixture  was  stirred  for  30  minutes  at  room  temperature.  Then,  previous  liquor 
A  was  added  to  this  reaction  liquor  under  cooling  with  ice  and  the  mixture  was  stirred  for  1  hour  at  room  temperature. 
The  reaction  liquor  was  poured  into  40  ml  of  ice-water  and  the  deposits  were  collected  by  filtration.  The  deposits  thus 
obtained  were  dissolved  into  200  ml  of  dichloromethane,  which  was  washed  with  water  and  then  with  saturated  saline 
solution.  After  dried  over  anhydrous  magnesium  sulfate,  the  concentrated  residue  was  purified  through  column  (MeOH- 
CH2CI2  1  :99)  to  obtain  0.290  g  (yield  31  %)  of  title  compound  as  pale  yellow  caramel. 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.56  (9H,s), 
1.57  (9H,s), 
3.56  (2H,  ABq,  J  =  18.1  Hz), 
3.77  (3H,s), 
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4.21  (2H,  ABq,  J  =  13.2Hz), 
4.07  (3H,  s), 
5.02(1H,  d,  J  =  4.9Hz), 
5.18(21-1,  ABq,  J  =  11.7Hz), 
5.89(1H,dd,  J  =  4.9,  9.3Hz), 
6.73  (1H,s), 
6.85  (2H,  d,  J  =  8.8Hz) 
6.98  (1H,s), 
7.28-7.31  (17H,  m), 
8.33  (1H,s). 

Example  86 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(8-chloro-6,7-dihydroxy-4-oxo-4H-1-benzoth 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  71  .6  mg  (yield  45  %)  of  title  compound  were  obtained  as  pale  yellow  powder  from  0.284  g 
(0.233  mmol)  of  the  compound  of  Example  85. 

1  H-  NMR  (400MHz,  D20,  5): 
3.63  (2H,  ABq,  J  =  17.6Hz), 
4.18  (2H,  ABq,  J  =  13.7Hz), 
3.98  (3H,  s  ), 
5.16  (1H,d,  J  =  4.4Hz), 
5.73  (1H,d,  J  =  4.4Hz), 
6.97  (1H,s), 
7.00  (1H,s), 
7.52  (1H,s). 
IR  (KBr,  cm"1)  :  1740,  1600. 

Example  87 

p-Methoxybenzyl  7-[(Z)-2-tert-butoxycarbonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-(8-chloro-6,7- 
di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  85,  0.177  g  (yield  52  %)  of  title  compound  were  obtained  as  pale  yellow  caramel  using  0.151 
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g  (0.307  mmol)  of  the  compound  of  Example  84  and  0.229  g  (0.256  mmol)  of  p-methoxybenzyl  7-[(Z)-2-tert-butoxycar- 
bonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamide]-3-chloromethyl-3-cephem-4-carboxylate. 

1  H  -  NMR  (400  MHz,  CDCI3,  5): 
1.44  (9H,s), 
1.56  (9H,s), 
1.57  (9H,s), 
3.52  (2H,  ABq,  J  =  18.1  Hz), 
3.77  (3H,  s), 
4.20  (2H,  ABq,  J  =  13.2Hz), 
4.76  (2H,  ABq,  J  =  17.1  Hz), 
5.01  (1H,d,  J  =  4.9Hz), 
5.18  (2H,  ABq,  J  =  11.7Hz), 
5.87(1H,dd,  J  =  4.9,  8.8Hz), 
6.80  (1H,s), 
6.85  (2H,  d,  J  =  8.3Hz), 
6.96  (1H,s), 
7.27-7.32  (17H,  m), 
8.33  (1H,s), 
8.70  (1H,d,  J  =  8.8Hz). 

Example  88 

Disodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-carboxymethoxyiminoacetamido]-3-(8-chloro-6,7-dihydroxy-4-oxo-4H-1- 
benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

O 

I  C O O N a  
L  C O O N i  

Similarly  to  Example  4,  87.8  mg  (yield  92  %)  of  title  compound  were  obtained  as  pale  yellow  powder  from  0.169  g 
(0.128  mmol)  of  the  compound  of  Example  87. 

1  H-  NMR  (400MHz,  D20,  5): 
3.63  (2H,  ABq,  J  =  17.6Hz), 
4.22  (2H,  ABq,  J  =  13.7Hz), 
4.57  (2H,  s), 
5.17  (1H,d,  J  =  4.9Hz), 
5.75  (1H,d,  J  =  4.9Hz), 
7.04  (1H,s), 
7.05  (1H,s), 
7.54  (1H,s). 
IR  (KBr,  cm"1):  1760,  1690. 

Example  89 

p-Methoxybenzyl  7-[(Z)-2-(5-amino-1,2,4-thiadiazole-3-yl)-2-methoxyiminoacetamido]-3-(6,7-di-tert-butoxycarbony- 
loxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 
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Similarly  to  Example  85,  0.724  g  (yield  85  %)  of  title  compound  were  obtained  as  pale  yellow  caramel  using  0.493 
g  (1  .08  mmol)  of  the  compound  of  Example  71  and  0.50  g  (0.90  mmol)  of  p-methoxybenzyl  7-[(Z)-2-(5-amino-1  ,2,4-thi- 
adiazole-3-yl)-2-methoxyiminoacetamido]-3-chloromethyl-3-cephem-4-  carboxylate. 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.56  (18H,  s), 
3.55  (2H,  ABq,  J  =  18.6Hz), 
3.76  (3H,  s), 
4.09  (3H,  s), 
4.21  (2H,  ABq,  J  =  13.2Hz), 
5.06  (1H,d,  J  =  4.9Hz), 
5.16  (2H,  ABq,  J  =  11.7Hz), 
6.10(1H,dd,  J  =  4.9,  8.8Hz), 
6.63  (2H,  brs), 
6.85  2H,  d,  J  =  8.8Hz), 
6.95  (1H,s), 
7.29  (2H,  d,  J  =  8.8Hz), 
7.44  (1H,s), 
8.31  (1H,  s), 
8.45  (1H,d,  J  =  8.8Hz). 

Example  90 

Sodium  7p[(Z)-2-(5-amino-1,2,4-thiadiazole-3-yl)-2-methoxyiminoacetamido]-3-(6,7-dihydroxy-4-oxo-4H-1-benzothi- 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  1  91  .8  mg  (yield  41  %)  of  title  compound  were  obtained  as  pale  yellow  powder  from  0.691 
g  (0.73  mmol)  of  the  compound  of  Example  89. 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.56  (2H,  ABq,  J  =  17.6Hz), 
4.04  (3H,  s), 
4.28  (2H,  ABq,  J  =  12.7Hz), 
5.07  (1H,  d,  J  =  4.9Hz), 
5.79  (1H,  d,  J  =  4.9Hz), 
6.71  (1H,  s), 

59 



EP  0  481  441  B1 

6.91  (1H,s), 
7.60  (1H,s). 
JR  (KBr,  cm"1):  1755,  1590. 

Example  91 

p-Methoxybenzyl  7-[(Z)-2-(5-amino-1,2,4-thiadiazole-3-yl)-2-ethoxyiminoacetamido]-3-(6,7-di-tert-butoxycarbonyloxy- 
4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl  3-cephem-4-carboxylate 

Similarly  to  Example  85,  0.631  g  (yield  75  %)  of  title  compound  were  obtained  as  pale  yellow  caramel  using  0.482 
g  (1  .06  mmol)  of  the  compound  of  Example  71  and  0.50  g  (0.88  mmol)  of  p-methoxybenzyl  7-[(Z)-2-(5-amino-1  ,2,4-thi- 
adiazole-3-yl)-2-ethoxyiminoacetamido]-3-chloromethyl-3-cephem-4-carboxylate. 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1,32  (3H,t), 
1.56  (18H,  s), 
3.55  (2H,  ABq,  J  =  18.1  Hz), 
3.77  (3H,  s), 
4.20  (2H,  ABq,  J  =  13.2Hz), 
4.37  (2H,  q), 
5.06  (1H,d,  J  =  4.9Hz), 
5.16  (2H,  ABq,  J  =  11.7Hz), 
6.08(1H,dd,  J  =  4.9,  9.3Hz), 
6.51  (2H,  brs), 
6.86  (2H,  d,  J  =  8.8Hz), 
6.96  (1H,s), 
7.29  (2H,  d,  J  =  8.8Hz), 
7.44  (1H,s), 
8.05  (1H,d,  J  =  9.3Hz), 
8.32  (1H,s). 

Example  92 

Sodium  7p-[(Z)-2-(5-amino-1,2,4-thiadiazole-3-yl)-2-ethoxyiminoacetamido]-3-(6,7-dihydroxy-4-oxo-4H-1-benzothi- 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 
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Similarly  to  Example  4,  1  71  .2  mg  (yield  40  %)  of  title  compound  were  obtained  as  pale  yellow  powder  from  0.620 
g  (0.647  mmol)  of  the  compound  of  Example  91  . 1  H  -  NMR  (400MHz,  CD3OD,  5): 

1.34  (3H,t), 
3.56  (2H,  ABq,  J  =  17.6Hz), 
4.299  (2H,  ABq,  J  =  13.2Hz), 
4.304  (2H,  q), 
5.08  (1H,d,  J  =  4.9Hz), 
5.79  (1H,  d,  J  =  4.9Hz), 
6.82  (1H,s), 
6.92  (1H,s), 
7.64  (1H,s). 
IR  (KBr,  cm"1):  1760,  1600. 

Example  93 

3-Bromo-6,7-methylenedioxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

To  a  suspension  of  600  mg  (2.38  mmol)  of  the  compound  of  Example  61  in  6  ml  of  acetic  acid  were  added  0.227 
ml  (2.38  mmol)  of  bromine  at  room  temperature,  and  the  mixture  was  stirred  for  3  hours  at  50  °C.  The  crystals  deposited 
were  collected  by  filtration  and  washed  with  ethyl  acetate  to  obtain  935  mg  of  title  compound. 

1  H  -  NMR  (400MHz,  d6DMSO,  5): 
2.74  (3H,  s), 
6.25  (2H,  s), 
7.58  (1H,s), 
7.68  (1H,s). 
MS  (M/Z)  330  (M+). 

Example  94 

3-Bromo-6,7-dihydroxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  54,  232  mg  (0.726  mmol)  of  title  compound  were  obtained  from  935  mg  (2.82  mmol)  of  the 
compound  of  Example  93  (yield  26  %). 
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1  H  -  NMR  (400MHz,  d6DMSO,  5): 
2.71  (3H,  s), 
7.13  (1H,s), 
7.70  (1H,s). 
MS  (M/Z):318(M+). 

Example  95 

3-Bromo-6,7-di-tert-butoxycarbonyloxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  70,  189  mg  (0.365  mmol)  of  title  compound  were  obtained  from  232  mg  (0.726  mmol)  of  the 
compound  of  Example  94  (yield  50  %). 

1  H  -  NMR  (400MHz,  CDCI3,5): 
1.56  (18H,  s), 
2.68  (3H,  s), 
7.59  (1H,s), 
8.39  (1H,s). 

Example  96 

3-Bromo-6,7-di-tert-butoxycarbonyloxy-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  18,  204  mg  of  title  compound  were  obtained  from  189  mg  (0.365  mmol)  of  the  compound  of 
Example  95. 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.57  (18H,  s), 
3.08  (3H,  s), 
7.75  (1H,s), 
8.43  (1H,s). 
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Example  97 

p-Methoxybenzyl  3-(3-bromo-6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-meth- 
oxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

OCH 

To  a  solution  of  92.8  mg  (0.173  mmol)  of  the  compound  of  Example  96  in  0.9  ml  of  tetrahydrofuran  was  added  1N 
sodium  hydrogensulfide  (0.358  mmol)  at  room  temperature,  and  the  mixture  was  stirred  for  10  minutes.  Solvent  was  dis- 
tilled  off  and  a  solution  of  44.7  mg  of  sodium  bicarbonate  in  3.4  ml  of  water  was  added  to  the  residue,  which  was  washed 
with  dichloromethane.  To  the  aqueous  solution  were  added  0.7  ml  of  1  N  hydrochloric  acid,  and  the  solution  was 
extracted  with  1  ml  of  dichloromethane  to  obtain  dichloromethane  solution  (liquor  A).  To  a  solution  of  138  mg  (0.173 
mmol)  of  p-methoxybenzyl  3-chloromethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem- 
4-carboxylate  in  0.4  ml  of  dimethylformamide  were  added  31  .2  mg  (1.12  mmol)  of  sodium  iodide,  and  the  mixture  was 
stirred  for  1  hour  (liquor  B). 

Liquor  A  was  added  to  liquor  B  under  cooling  with  ice  and  the  mixture  was  stirred  for  2  hours,  which  was  poured 
into  ice-water  and  extracted  with  dichloromethane.  The  organic  layer  was  washed  with  water  and  with  saturated  saline 
solution,  dried  over  anhydrous  sodium  sulfate,  and  then  solvent  was  distilled  off.  The  residue  was  purified  by  means  of 
silica  gel  column  chromatography  (dichloromethane-ethyl  acetate  20:1)  to  obtain  54.0  mg  (0.0428  mmol)  of  title  com- 
pound  (yield  25%). 

1  H  -  NMR  (400MHz,  CDCI3,5): 
1.57  (18H,  s), 
3.44  (1H,  d,  J  =  18.1Hz), 
3.70  (3H,  s), 
3.7-  3.8  (1H,  m), 
4.0-4.1  (1H,  m), 
4.06  (3H,  s), 
4.44  (1H,  d,  J  =  12.7Hz), 
5.04  (1H,  d,  J  =  4.9Hz), 
5.17  (1H,d,  J  =  11.7Hz), 
5.22  (1H,d,  J  =  11.7Hz), 
5.92(1H,dd,  J  =  4.9,  8.8Hz), 
6.8-  7.3  (20H,  m), 
7.41  (1H,  s), 
8.37  (1H,s). 

Example  98 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(3-bromo-6,7-dihydroxy-4-oxo-4H-1-benzothi- 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 
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CO,  Na 

Similarly  to  Example  4,  94.3  mg  (0.131  mmol)  of  title  compound  were  obtained  from  204  mg  (0.162  mmol)  of  the 
compound  of  Example  97  (yield  81  %). 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.45  (1H,d,  J  =  17.3Hz), 
3.78  (1H,d,  J  =  17.3Hz), 
3.97  (3H,  s), 
4.14  (1H,d,  J  =  12.2Hz), 
4.59  (1H,d,  J  =  12.2Hz), 
5.11  (1H,d,  J  =  4.9Hz), 
5.78  (1H,d,  J  =  4.9Hz), 
6.68  (1H,s), 
6.84  (1H,s), 
7.60  (1H,s). 
IR  (KBr,  cm"1):  1750,  1620. 

Example  99 

p-Methoxybenzyl  3-(3-bromo-6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-tert- 
butoxycarbonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  97,  262  mg  (0.192  mmol)  of  title  compound  were  obtained  from  301  mg  (0.336  mmol)  of  p- 
methoxybenzyl  7-[(Z)-2-tert-butoxycarbonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-chloromethyl-3- 
cephem-4-carboxylate  (yield  57  %). 

1  H  -  NMR  (400MHz,  CDCI3,5): 
1.45  (9H,s), 
1.57  (18H,  s), 
3.44  (1H,d,  J  =  18.1Hz), 
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3.67  (1H,  d,  J  =  18.1Hz), 
3.71  (3H,  s), 
4.10  (1H,  d,  J  =  12.2Hz), 
4.32  (1H,  d,  J  =  12.2Hz), 
4.73  (1H,d,  J  =  17.1Hz), 
4.79  (1H,d,  J  =  17.1Hz), 
5.04  (1H,  d,  J  =  4.9Hz), 
5.20  (1H,  d,  J  =  11.7Hz), 
5.25  (1H,  d,  J  =  11.7Hz), 
5.90(1H,dd,  J  =  4.9,  8.8Hz), 
6.8-7.3  (20H,  m), 
7.43  (1H,s), 
8.37  (1H,s). 

Example  100 

Disodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-carboxymethoxyiminoacetamido]-3-(3-bromo-6,7-dihydroxy-4-oxo-4H-1- 
benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  1  13  mg  (0.146  mmol)  of  title  compound  were  obtained  from  260  mg  (0.191  mmol)  of  the 
compound  of  Example  99  (yield  77  %). 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.46  (1H,  d,  J  =  17.8Hz), 
3.78  (1H,  d,  J  =  17.8Hz), 
4.12  (1H,  d,  J  =  12.2Hz), 
4.54  (2H,  s), 
4.69  (1H,  d,  J  =  12.2Hz), 
5.12,  (1H,  d,  J  =  4.9Hz), 
5.76  (1H,  d,  J  =  4.9Hz), 
6.68  (1H,s), 
6.89  (1H,s), 
7.59  (1H,s). 
IR  (KBr,  cm"1):  1750,  1600. 

Example  101 

3-cyano-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 
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0  

Similarly  to  Example  18,  106  mg  (0.423  mmol)  of  title  compound  were  obtained  from  100  mg  (0.429  mmol)  of  3- 
cyano-2-methylthio-4-oxo-4H-1-benzothiopyran  (W.D.  Rudorf,  Tetrahedron,  34,  725  (1978))(yield  99%). 

1  H  -  NMR  (400MHz,  d6DMSO,  5): 
3.14  (3H,s), 
7.81  (1H,dd,  J  =  7.3,  7.8Hz), 
7.93(1H,dd,  J  =  7.3,  8.3Hz), 
8.23  (1H,d,  J  =  8.3Hz), 
8.40(1H,d,J  =  7.8Hz). 
MS  (M/Z):  249  (M+). 

Example  102 

3-cyano-2-mercapto-4-oxo-4H-1-benzothiapyran 

0  

Similarly  to  Example  19,  70.0  mg  (0.319  mmol)  of  title  compound  were  obtained  from  92.9  mg  (0.373  mmol)  of  the 
compound  of  Example  101  (yield  86  %). 

1  H  -  NMR  (400MHz,  d6DMSO,  5): 
7.3-7.5  (2H,  m), 
7.54(1H,dd,  J  =  7.3,  7.8Hz), 
8.13  (1H,d,  J  =  7.8Hz). 
MS  (M/Z):  219  (M+). 

Example  103 

p-Methoxybenzyl  3-(3-cyano-4-oxo-4H-1-benzothiopyran-2-yl-thiomethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothia- 
zole-4-yl)acetamido]-3-cephem-4-carboxylate 
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C02  P M B  

Similarly  to  Example  20,  276  mg  (0.282  mmol)  of  title  compound  were  obtained  from  300  mg  (0.378  mmol)  of  p- 
methoxybenzyl  3-chloromethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxy- 
late  and  91  .1  mg  (0.416  mmol)  of  the  compound  of  Example  102  (yield  75  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.44  (1H,  d,  J  =  18.1Hz), 
3.74  (3H,  s), 
3.79  (1H,  d,  J  =  18.1  Hz), 
4.08  (3H,  s), 
4.19  (1H,d,  J  =  12.7Hz), 
4.58  (1H,d,  J  -12.7Hz), 
5.07  (1H,  d,  J  =  4.9Hz), 
5.16  (1H,  d,  J  =  11.7Hz), 
5.20  (1H,  d,  J  =  11.7Hz), 
5.93(1H,dd,  J  =  4.9,  8.8Hz), 
6.8-7.6  (24H,  m). 

Example  104 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoacetamido]-3-(3-cyano-4-oxo-4H-1-benzothiopyran-2-yl)thi- 
omethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  63.6  mg  (0.0999  mmol)  of  title  compound  were  obtained  from  269  mg  (0.275  mmol)  of  the 
compound  of  Example  103  (yield  36  %). 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.45  (1H,  d,  J  =  17.6Hz), 
3.82  (1H,  d,  J  =  17.6Hz), 
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3.97  (3H,  s), 
4.22  (1H,d,  J  =  13.7Hz), 
5.04  (1H,d,  J  =  13.7Hz), 
5.12  (1H,d,  J  =  4.9Hz), 
5.78  (1H,d,  J-4.9Hz), 
6.83  (1H,s), 
7.3-8.4  (4H,  m). 
SIMS  (M/Z):  637  (M+1)+. 
IR  (KBr,  cm"1):  1750,  1600. 

Example  105 

p-Methoxybenzyl  3-(3-cyano-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-(2-tritylaminothiozole-4-yl)-2-trity- 
loxyiminoacetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  20,  200  mg  (0.166  mmol)  of  title  compound  were  obtained  from  386  mg  (0.378  mmol)  of  p 
methoxybenzyl  3-chloromethyl-7-[(Z)-2-(2-tritylaminothiazole-4-yl)-2-trityloxyiminoacetamido]-3-cephem-4-carboxy 
late  and  91  .1  mg  (0.416  mmol)  of  the  compound  of  Example  102  (yield  44  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.25  (1H,d,  J  =  18.1Hz), 
3.67  (1H,d,  J  =  18.1Hz), 
3.74  (3H,  s), 
4.1-4.2  (1H,  m), 
4.60  (1H,d,  J  =  13.2Hz), 
5.06  (1H,d,  J  =  4.9Hz), 
5.19  (1H,d,  J  =  11.7Hz), 
5.23  (1H,d,  J  =  11.7Hz), 
6.05(1H,dd,  J  =  4.9,  8.8Hz), 
6.8-7.7  (39H,  m). 

Example  106 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-hydroxyiminoacetamido]-3-(3-cyano-4-oxo-4H-1-benzothiopyran-2-yl)thi- 
omethyl-3-cephem-4-carboxylate 

68 



EP  0  481  441  B1 

Similarly  to  Example  4,  52.8  mg  (0.0848  mmol)  of  title  compound,  were  obtained  from  196  mg  (0.162  mmol)  of  the 
compound  of  Example  105  (yield  52  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.43  (1H,  d,  J  =  17.6Hz), 
3.81  (1H,  d,  J  =  17.6Hz), 
4.21  (1H,d,  J  =  13.7Hz), 
5.05  (1H,d,  J  =  13.7Hz), 
5.13  (1H,  d,  J  =  4.9Hz), 
5.81  (1H,  d,  J  =  4.9Hz), 
6.77  (1H,s), 
7.3-8.4  (4H,  m). 
SIMS  (M/Z):  623  (M+1)+. 
IR  (KBr,  cm"1):  1760,  1600. 

Example  107 

p-Methoxybenzyl  7-[(Z)-2-tert-butoxycarbonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-(6,7-di-tert- 
butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  20,  230  mg  (0.179  mmol)  of  title  compound  were  obtained  from  262  mg  (0.293  mmol)  of  p- 
methoxybenzyl  7-[(Z)-2-tert-butoxycarbonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-chloromethyl-3- 
cephem-4-carboxylate  and  138  mg  (0.323  mmol)  of  the  compound  of  Example  72  (yield  61  %). 

1  H  -  NMR  (400  MHz,  CDCI3,  5): 
1.43  (9H,  s), 
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1.56  (18H,  s), 
3.38  (1H,d,  J  =  18.3Hz), 
3.63  (1H,d,  J  =  18.3Hz), 
3.77  (3H,  s), 
4.02  (1H,d,  J  =  13.2Hz), 
4.32  (1H,d,  J  =  13.2Hz), 
4.72  (1H,d,  J  =  17.1Hz), 
4.78  (1H,d,  J  =  17.1Hz), 
5.01  (1H,d,  J  =  4.9Hz), 
5.15  (1H,d,  J  =  12.0Hz), 
5.21  (1H,d,  J  =  12.0Hz), 
5.86(1H,dd,  J  =  4.9,  8.3Hz), 
6.8-7.4  (22H,  m), 

8.33  (1H,  S). 

Example  108 

Disodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-carboxymethoxyiminoacetamido]-3-(6,7-dihydroxy-4-oxo-4H-1-benzoth 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

CO,  Na 

Similarly  to  Example  4,  84.0  mg  (0.118  mmol)  of  title  compound  were  obtained  from  230  mg  (0.179  mmol)  of  the 
compound  of  Example  107  (yield  66  %). 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.42  (1H,d,  J  =  17.3Hz), 
3.74  (1H,d,  J  =  17.3Hz), 
4.05  (1H,d,  J  =  13.7Hz), 
4.54  (2H,  s), 
4.72  (1H,d,  J  =  13.7Hz), 
5.07  (1H,d,  J  =  4.9Hz), 
5.74  (1H,d,  J  =  4.9Hz), 
6.87  (1H,s), 
6.96  (1H,s), 
7.05  (1H,s), 
7.73  (1H,s). 
IR  (KBr,  cm"1):  1760,  1580. 

Example  109 

p-Methoxybenzyl  7-[(Z)-2-(1-tert-butoxycarbonyl-1-methylethoxy)-imino-2-(2-tritylaminothiazole-4-yl)acetamido]-3- 
(6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 
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Similarly  to  Example  20,  239  mg  (0.182  mmol)  of  title  compound  were  obtained  from  232  mg  (0.752  mmol)  of  p- 
methoxybenzyl  7-[(Z)-2-(1-tert-butoxycarbonyl-1-methylethoxyimino)-2-(2-tritylaminothiazole-4-yl)acetamido]-3-chlo- 
romethyl-3-cephem-4-carboxylate  and  1  18  mg  (0.277  mmol)  of  the  compound  of  Example  72  (yield  72  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.42  (9H,  s), 
1.56  (18H,  s), 
1.58  (3H,  s), 
1.62  (3H,  s), 
3.38  (1H,d,  J  =  18.1Hz), 
3.65  (1H,d,  J  =  18.1Hz), 
3.77  (3H,  s), 
4.00  (1H,  d,  J  =  12.9Hz), 
4.37  (1H,  d,  J  =  12.9Hz), 
5.00  (1H,d,  J  =  4.9Hz), 
5.16  (1H,  d,  J  =  11.7Hz), 
5.20  (1H,  d,  J  =  11.7Hz), 
5.96(1H,dd,  J  =  4.9,  8.8Hz), 
6.7-7.4  (22H,  m), 
8.33  (1H,s). 

Example  1  1  0 

Disodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-(1-carboxy-1-methylethoxy)iminoacetamido]-3-(6,7-dihydroxy-4-oxo-4H- 
1-benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  35.1  mg  (0.0476  mmol)  of  title  compound  were  obtained  from  120  mg  (0.0914  mmol)  of  the 
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compound  of  Example  109  (yield  52  %). 
1  H  -  NMR  (400MHz,  CD3OD,  5): 
1.52  (3H,s), 
1.55  (3H,s), 
3.43  (1H,d,  J  =  17.6Hz), 
3.74  (1H,d,  J  =  17.6Hz), 
4.06  (1H,d,  J  =  13.2Hz), 
4.63  (1H,d,  J  =  13.2Hz), 
5.08  (1H,d,  J  =  4.9Hz), 
5.75  (1H,d,  J  =  4.9Hz), 
6.81  (1H,s), 
6.82  (1H,s), 
6.92  (1H,s), 
7.63  (1H,s). 
IR  (KBr,  cm"1):  1760,  1580 

Example  1  1  1 

3-Ethoxycarbonyl-2-methylthio-4-oxo-6,7,8-trifluoro-4H-1-benzothiopyran 

To  a  solution  of  3.00  g  (1  1  .4  mmol)  of  ethyl  2,3,4,5-tetraf  luorobenzoylacetate,  870  mg  (1  1  .4  mmol)  of  carbon 
disulfide  and  9  ml  of  dried  dimethyl  sulfoxide  were  added  2.31  g  (22.8  mmol)  of  triethylamine  at  room  temperature,  and 
the  mixture  was  stirred  for  1  hour  at  room  temperature.  Then,  at  room  temperature,  3.24  g  (22.8  mmol)  of  methyl  iodide 
were  added  and  the  mixture  was  stirred  for  2  hours,  which  was  poured  into  ice-water.  The  crystals  deposited  were  col- 
lected  by  filtration  and  dried  to  obtain  2.81  g  (8.41  mmol)  of  title  compound  (yield  74  %). 

Melting  point:  113-1  15  °C 
1  H-  NMR  (90MHz,  CDCI3,  5): 
1.40  (3H,  t,  J  =  7.0Hz), 
2.71  (3H,  s), 
4.44  (2H,  q,  J  =  7.0Hz), 
8.11  (1H,ddd,  J  =  2.2,  7.5,  10.3Hz). 

O 

F 

Elemental  analysis  (%):  As  Ci3H9F303S2 
Calculated  C:  46.70  ;  H:  2.71 

Observed C:  46.66  ; H:  2.69 

72 



EP  0  481  441  B1 

Example  1  1  2 

3-Carboxy-2-methylthio-4-oxo-6,7,8-trifluoro-4H-1-benzothiopyran 

0  

F 

A  mixture  of  300  mg  (0.897  mmol)  of  the  compound  of  Example  111,  0.54  ml  of  acetic  acid,  0.072  ml  of  concen- 
trated  sulfuric  acid  and  0.36  ml  of  water  was  stirred  for  3  hours  at  1  00  °C.  After  cooling  by  allowing  to  stand,  the  crystals 
deposited  were  collected  by  filtration,  washed  with  water,  and  dried  to  obtain  147  mg  (0.481  mmol)  of  title  compound 
(yield  54  %). 

1  H  -  NMR  (90MHz,  d6DMSO,  5): 
2.77  (3H,  s), 
8.12  (1H,  ddd,  J  =  2.2,  7.5,  10.8Hz). 
MS  (M/Z):  306  (M+). 

Example  1  1  3 

3-(4-Methoxybenzyloxycarbonyl)-2-methylthio-4-oxo-6,7,8-trifluoro-4H-1-benzothiopyran 

To  a  suspension  of  50  mg  (0.163  mmol)  of  the  compound  of  Example  1  12  in  0.2  ml  of  chloroform  were  added  30.7 
mg  (0.196  mmol)  of  p-methoxybenzyl  chloride,  16.5  mg  (0.163  mmol)  of  triethylamine  and  29.4  mg  (0.196  mmol)  of 
sodium  iodide,  and  the  mixture  was  stirred  for  5  hours  at  room  temperature,  which  was  poured  into  ice-water  and 
extracted  with  dichloromethane.  The  organic  layer  was  washed  with  water  and  with  saturated  saline  solution,  dried  over 
anhydrous  sodium  sulfate  and  concentrated.  The  residue  was  purified  by  means  of  silica  gel  column  chromatography 
(CHCI3)  to  obtain  22.5  mg  (0.0528  mmol)  of  title  compound  (yield  32  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
2.66  (3H,  s), 
3.81  (3H,  s), 
5.34  (2H,  s), 
6.90  (1H,d,  J  =  8.6Hz), 
7.40  (2H,  d,  J  =  8.6Hz), 
8.12  (1H,  ddd,  J  =  2.2,  7.6,  10.0Hz). 
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Example  1  1  4 

3-(4-Methoxybenzylcarbonyl)-2-methylsulfinyl-4-oxo-6,7,8-trifluoro-4^ 

0  

Similarly  to  Example  18,  53.7  mg  (0.121  mmol)  of  title  compound  were  obtained  from  55.8  mg  (0.131  mmol)  of  the 
compound  of  Example  1  13  (yield  93  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.00  (3H,  s), 
3.82  (3H,  s), 
5.31  (1H,d,  J  =  11.5Hz), 
5.37  (1H,d,  J  =  11.5Hz), 
6.92  (2H,  d,  J  =  8.8Hz), 
7.39  (2H,  d,  J  =  8.8Hz), 
8.15  (1H,  ddd,  J  =  2.4,  7.5,  9.9Hz). 

Example  1  1  5 

2-Mercapto-3-(4-methoxybenzyloxycarbonyl-4-oxo-6,7,8-trifluoro-4H-1-benzothiopyran 

Similarly,  to  Example  19,  40.2  mg  (0.0975  mmol)  of  title  compound  were  obtained  from  53.7  mg  (0.121  mmol)  of 
the  compound  of  Example  114  (yield  80  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.81  (3H,  s), 
5.41  (2H,  s), 
6.91  (2H,  d,  J  =  8.8Hz), 
7.42  (2H,  d,  J  =  8.8Hz), 
7.9-8.0  (1H,  m). 
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Example  1  1  6 

p-Methoxybenzyl  3-[3-(4-methoxybenzyloxycarbonyl)-4-oxo-6,7,8-trifluoro-4H-1-benzothiopyran-2-yl]thiomethyl-7-[(Z)- 
2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  20,  139  mg  (0.1  19  mmol)  of  title  compound  were  obtained  from  157  mg  (0.198  mmol)  of  p- 
methoxybenzyl  3-chloromethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxy- 
late  and  89.7  mg  (0.218  mmol)  of  the  compound  of  Example  115  (yield  60  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.14  (1H,  d,  J  =  18.3Hz), 
3.52  (1H,d,  J  =  18.3Hz), 
3.76  (3H,  s), 
3.77  (3H,  s), 
3.84  (1H,  d,  J  =  13.7Hz), 
4.07  (3H,  s), 
4.45  (1H,  d,  J  =  13.7Hz), 
4.95  (1H,  d,  J  =  4.9Hz), 
5.06  (1H,d,  J  =  12.0Hz), 
5.12  (1H,  d,  J  =  12.0Hz), 
5.32  (2H,  s), 
5.85(1H,dd,  J  =  4.9,  9.0Hz), 
6.8-7.4  (24H,  m), 
8.0-8.1  (1H,  m). 
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Example  1  1  7 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyiminoa 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  64.1  mg  (0.0903  mmol)  of  title  compound  were  obtained  from  139  mg  (0.1  19  mmol)  of  the 
compound  of  Example  1  16  (yield  76  %). 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.46  (1H,d,  J=17.6Hz), 
3.86  (1H,d,  J  =  17.6Hz), 
3.96  (3H,  s), 
4.09  (1H,d,  J  =  12.7Hz), 
4.68  (1H,d,  J  =  12.7Hz), 
5.11  (1H,d,  J  =  4.9Hz), 
5.74  (1H,d,  J  =  4.9Hz), 
6.83  (1H,s), 
8.0-8.2  (1H,  m),. 
IR  (KBr,  cm"1)  :  1760,  1600. 

Example  1  1  8 

p-Methoxybenzyl  3-[3-(4-methoxybenzyloxycarbonyl)-4-oxo-6,7,8-trifluoro-4H-1-benzothiopyran-2-yl]thiomethyl-7-[(Z)- 
2-(2-tritylaminothiazole-4-yl]-2-trityloxyiminoacetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  20,  163  mg  (0.1  16  mmol)  of  title  compound  were  obtained  from  209  mg  (0.204  mmol)  of  p- 
methoxybenzyl  3-chloromethyl-7-[(Z)-2-(2-tritylaminothiazole-4-yl)-2-trityloxyiminoacetamide]-3-cephem-4-carboxy- 
late  and  92.5  mg  (0.224  mmol)  of  the  compound  of  Example  115  (yield  57  %). 
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1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.00  (1H,d,  J  =  18.6Hz), 
3.46  (1H,d,  J  =  18.6Hz), 
3.69  (3H,  s), 
3.78  (3H,  s), 
3.8-3.9  (1H,  m), 
4.44  (1H,  d,  J  =  13.2Hz), 
4.97  (1H,d,  J  =  4.9Hz), 
5.09  (1H,  d,  J  =  11.7Hz), 
5.18  (1H,  d,  J  =  11.7Hz), 
5.30  (2H,  d,  J  =  2.9Hz), 
6.00(1H,dd,  J  =  4.9,  9.0Hz), 
6.8-7.4  (39H,  m), 
8.0-8.1  (1H,  m). 

Example  1  1  9 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-hydroxyiminoacetamido]-3-(3-carboxy-4-oxo-6,7,8-trifluoro-4H-1-benzothi- 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  50.3  mg  (0.0723  mmol)  of  title  compound  were  obtained  from  160  mg  (0.1  15  mmol)  of  the 
compound  of  Example  118  (yield  63  %). 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.46  (1H,  d,  J  =  17.6Hz), 
3.86  (1H,d,  J  =  17.6Hz), 
4.10  (1H,d,  J  =  12.7Hz), 
4.67  (1H,d,  J  =  12.7Hz), 
5.13  (1H,  d,  J  =  4.9Hz), 
5.77  (1H,d,  J  =  4.9Hz), 
6.77  (1H,s), 
8.0-8.2  (1H,  m). 
IR  (KBr,  cm"1):  1760,  1600. 
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Example  120 

2,3-Dibromo-4,5-dimethoxybenzaldehyde 

Similarly  to  Example  79,  8.30  g  (25.6  mmol)  of  title  compound  were  obtained  from  9.99  g  (32.2  mmol)  of  5,6-dibro- 
movanillin  (Isao  Kubo  et  al.,  Journal  of  Natural  Products,  53,  50  (1990.)  (yield  79  %). 

Melting  point:  126-127  °C 
1  H  -  NMR  (400MHz,  CDCI3,  5): 
3.93  (3H,  s), 
3.95  (3H,  s), 
7.49  (1H,s). 
MS  (M/Z  )  322  (M+). 

Example  121 

2,3-Dibromo-4,5-dimethoxyacetophenone 

Similarly  to  Example  80,  4.52  g  (13.4  mmol)  of  title  compound  were  obtained  from  8.30  g  (25.6  mmol)  of  the  com- 
pound  of  Example  120  (yield  52  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
2.64  (3H,  s), 
3.88  (3H,  s), 
3.88  (3H,  s), 
6.91  (1H,s). 
MS  (M/Z)  336  (M+). 
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Example  122 

8-Bromo-6,7-dimethoxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

0  

Br 

Similarly  to  Example  1  7,  2.52  g  (7.26  mmol)  of  title  compound  were  obtained  from  3.00  g  (8.88  mmol)  of  the  com- 
pound  of  Example  121  (yield  82  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
2.66  (3H,  s), 
3.98  (3H,  s), 
4.00  (3H,  s), 
6.85  (1H,s), 
8.01  (1H,  s), 
MS  (M/Z)  346  (M+). 

Example  123 

8-Bromo-6,7-dihydroxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  54,  2.28  g  of  title  compound  were  obtained  from  2.23  g  (6.42  mmol)  of  the  compound  of 
Example  122. 

1  H  -  NMR  (400MHz,  d6DMSO,  5): 
2.69  (3H,  s), 
6.75  (1H,s), 
7.76  (1H,s). 
MS  (M/Z)  318  (M+). 
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Example  124 

8-Bromo-6,7-di-tert-butoxycarbonyloxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  70,  2.43  g  (4.68  mmol)  of  title  compound  were  obtained  from  1  .98  g  (6.19  mmol)  of  the  com- 
pound  of  Example  123  (yield  76  %). 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.55  (9H,s), 
1.57  (9H,s), 
2.66  (3H,  s), 
6.83  (1H,s), 
8.39  (1H,s). 

Example  125 

8-Bromo-6,7-di-tert-butoxycarbonyloxy-2-methylsulfinyl-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  18,  1.96  g  of  title  compound  were  obtained  from  1.86  g  (3.58  mmol)  of  the  compound  of 
Example  124. 

1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.56  (9H,s), 
1.58  (9H,s), 
2.99  (3H,  s), 
7.28  (1H,s), 
8.45  (1H,s). 
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Example  126 

p-Methoxybenzyl  3-(8-bromo-6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-meth- 
oxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  85,  307  mg  (0.243  mmol)  of  title  compound  were  obtained  from  267  mg  (0.336  mmol)  of  p- 
methoxybenzyl  3-chloromethyl-7-[(Z)-2-methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxy- 
late  and  180  mg  (0.336  mmol)  of  the  compound  of  Example  125  (yield  72  %). 

1  H-  NMR  (400MHz,  CDCI3,  ): 
1.56  (9H,  s), 
1.57  (9H,  s), 
3.43  (1H,  d,  J  =  18.1Hz), 
3.70  (1H,  d,  J  =  18.1Hz), 
3.77  (3H,  s), 
4.0-4.1  (1H,  m), 
4.07  (3H,  s), 
4.36  (1H,  d,  J  =  13.2Hz), 
5.02  (1H,  d,  J  =  4.9Hz), 
5.13  (1H,  d,  J  =  11.7Hz), 
5.23  (1H,  d,  J  =  11.7Hz), 
5.90(1H,dd,  J  =  4.9,  8.6Hz), 
6.8-7.4  (21  H,  m), 
8.38  (1H,s). 
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Example  127 

Sodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyimino 
opyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

CO,  Ni  

Similarly  to  Example  4,  130  mg  (0.181  mmol)  of  title  compound  were  obtained  from  302  mg  (0.239  mmol)  of  the 
compound  of  Example  126  (yield  75  %). 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.44  (1H,d,  J  =  17.3Hz), 
3.75  (1H,d,  J  =  17.3Hz), 
3.96  (3H,  s), 
4.17  (1H,d,  J  =  12.7Hz), 
4.43  (1H,d,  J  =  12.7Hz), 
5.10  (1H,d,  J  =  4.9Hz), 
5.76  (1H,d,  J  =  4.9Hz), 
6.83  (1H,s), 
6.95  (1H,s), 
7.63  (1H,s). 
IR  (KBr,  cm"1):  1760,  1600. 

Example  128 

p-Methoxybenzyl  3-(8-bromo-6,7-di-tert-butoxycarbonyloxy-4-oxo-4H-1-benzothiopyran-2-yl)thiomethyl-7-[(Z)-2-tert- 
butoxycarbonylmethoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-cephem-4-carboxylate 

Similarly  to  Example  85,  291  mg  (0.213  mmol)  of  title  compound  were  obtained  from  227  mg  (0.254  mmol)  of  p- 
methoxybenzyl  7-[(Z)-2-tert-butoxycarbonyl  methoxyimino-2-(2-tritylaminothiazole-4-yl)acetamido]-3-chloromethyl-3- 
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cephem-4-carboxylate  and  136  mg  (0.254  mmol)  of  the  compound  of  Example  125  (yield  84  %). 
1  H  -  NMR  (400MHz,  CDCI3,  5): 
1.44  (9H,  s), 
1.56  (9H,  s), 
1.57  (9H,  s), 
3.40  (1H,  d,  J  =  18.1Hz), 
3.65  (1H,d,  J  =  18.1Hz), 
3.77  (3H,  s), 
4.06  (1H,  d,  J  =  12.7Hz), 
4.35  (1H,  d,  J  =  12.7Hz), 
4.7-  4.8  (2H,  m), 
5.02  (1H,  d,  J  =  4.9Hz), 
5.15  (1H,  d,  J  =  11.7Hz), 
5.22  (1H,d,  J  =  11.7Hz), 
5.8-  5.9  (1H,  m), 
6.8-7.4  (21  H,  m), 
8.38  (1H,s). 

Example  129 

Disodium  7p-[(Z)-2-(2-aminothiazole-4-yl)-2-carboxymethoxyiminoacetamido]-3-(8-bromo-6,7-dihydroxy-4-oxo-4H-1- 
benzothiopyran-2-yl)thiomethyl-3-cephem-4-carboxylate 

Similarly  to  Example  4,  117  mg  (0.148  mmol)  of  title  compound  were  obtained  from  288  mg  (0.211  mmol)  of  the 
compound  of  Example  128  (yield  70  %). 

1  H  -  NMR  (400MHz,  CD3OD,  5): 
3.44  (1H,  d,  J  =  17.6Hz), 
3,75  (1H,  d,  J  =  17.6Hz), 
4.12  (1H,d,  J  =  12.7Hz), 
4.53  (2H,  s), 
4.33  (1H,  d,  J  =  12.7Hz), 
5.10  (1H,  d,  J  =  4.9Hz), 
5.73  (1H,  d,  J  =  4.9Hz), 
6.87  (1H,s), 
6.93  (1H,s), 
7.62  (1H,s). 
IR  (KBr,  cm"1):  1760,  1600. 
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Example  130 

6,7-Dimethoxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  1  7,  802  mg  (2.99  mmol)  of  title  compound  were  obtained  from  1  .00  g  (3.86  mmol)  of  2-bromo- 
4,5-dimethoxyacetophenone  (Edward  McDonald  and  Paul  Smith,  J.C.S.  Perkin  I,  837  (1979).)(yield  77%). 

Melting  point:  161-162  °C 

Elemental  analysis  (%):  As  C12H12O3S2 
Calculated  C:  53.70;  H:  4.51 

Observed  C:  53.60;  H:  4.37 

The  spectral  data  of  this  compound  were  consistent  with  those  of  the  compound  of  Example  48. 

Example  131 

6,7-Dihydroxy-2-methylthio-4-oxo-4H-1-benzothiopyran 

Similarly  to  Example  54,  6.81  g  (28.3  mmol)  of  title  compound  were  obtained  from  33.6  g  (133  mmol)  of  the  com- 
pound  of  Example  61  (yield  21  %). 

Melting  point:  164-166  °C 
The  spectral  data  of  this  compound  were  consistent  with  those  of  the  compound  of  Example  54. 

Claims 

Claims  for  the  following  Contracting  States  :  BE,  CH,  LI,  DE,  FR,  GB,  IT,  NL,  SE 

1  .  Cephem  compounds,  pharmacologically  admissible  salts  and  physiologically  hydrolyzable  nontoxic  esters  thereof 
represented  by  the  formula  [I] 
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[wherein  R1  indicates  a  straight-chain  or  branched  lower  alkyl  group  having  1  to  6  carbon  atoms,  which  may  be  sub- 
stituted  by  a  carboxyl  group  which  may  be  protected,  a  trityl  group,  a  hydrogen  atom  or  a  fluorine-substituted  lower 
alkyl  group  having  1  to  6  carbon  atoms,  R2  indicates  a  hydrogen  atom,  a  metal  atom,  a  protective  group  for  the  car- 
boxyl  group,  a  lower  alkoxycarbonylalkyl  group  having  each  1  to  6  carbon  atoms  in  the  alkyl  and  alkoxy  group,  an 
alkanoyloxymethyl  group  having  1  to  6  carbon  atoms  in  the  alkyl  group,  a  (2-oxo-1,3-dioxolene-4-yl)methyl  group, 
a  1  -(ethoxycarbonyloxy)  ethyl  group,  an  acetoxymethyl  group,  a  pivaloyloxymethyl  group,  or  a  5-methyl-2-oxo-1  ,3- 
dioxolene-4-yl-methyl  group,  R3,  R4,  R5  and  R6,  which  may  be  identical  or  different,  indicate  hydrogen  atoms,  hal- 
ogen  atoms,  straight-chain  or  branched  lower  alkyl  groups  having  1  to  6  carbon  atoms,  which  may  be  substituted 
with  an  alkoxy  group  having  1  to  6  carbon  atoms,  a  halogen  atom,  a  hydroxyl  group  which  may  be  protected,  an 
amino  group  ,  which  may  be  substituted  by  an  alkoxy  group  having  1  to  6  carbon  atoms  or  a  lower  acyl  group  having 
1  to  6  carbon  atoms,  mercapto  groups,  methylmercapto  groups,  ethylmercapto  groups,  phenylmercapto  groups,  (4- 
methyl-1,2,4-triazole-3-yl)mercapto  groups,  (1-methyltetrazole-5-yl)mercapto  groups,  lower  alkylamino  groups 
having  1  to  6  carbon  atoms,  hydroxyl  groups,  which  may  be  protected,  lower  alkoxy  groups  having  a  straight-chain 
or  branched  alkyl  group  having  1  to  6  carbon  atoms,  lower  alkanoyl  groups  having  a  straight-chain  or  branched 
alkyl  group  having  1  to  6  carbon  atoms  or  lower  alkoxycarbonyl  groups  having  a  straight-chain  or  branched  alkyl 
group  having  1  to  6  carbon  atoms,  or  R3  and  R4  together  represent  a  methylenedioxy  group,  an  ethylenedioxy 
group  or  a  dimethylenedioxy  group,  R7  indicates  a  hydrogen  atom,  a  cyano  group,  a  halogen  atom  or  COOR8  (R8 
is  hydrogen  or  a  lower  alkyl  group  having  1  to  6  carbon  atoms).  R9  indicates  an  amino  group,  which  may  be  pro- 
tected,  Z  indicates  N  or  CH,  and  n  indicates  0  or  1]. 

A  process  for  the  preparation  of  the  cephem  compounds  of  claim  1  ,  characterized  by  reacting  a  compound  repre- 
sented  by  the  formula  [II] 

[wherein  R1  ,  R2,  R9,  Z  and  n  are  as  defined  in  claim  1  ,  and  A  indicates  an  eliminating  group], 
with  a  compound  represented  by  the  formula  [III] 

[III 

[wherein  R3,  R4,  R5,  R6  and  R7  are  as  defined  in  claim  1  ,  and  M  indicates  a  hydrogen  atom,  a  metal  atom  or  a  qua- 
ternary  ammonium  group], 
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and,  if  necessary,  after  the  reduction,  removing  the  protective  group  from  the  reaction  product. 

3.  A  process  for  the  preparation  of  the  cephem  compounds  of  claim  1  ,  characterized  by  reacting  a  compound  repre- 
sented  by  the  formula  [IV] 

H2N 

COOR 

[IV] 

[wherein  R2,  R3,  R4,  R5,  R6,  R7  and  n  are  as  defined  in  claim  1],  their  reactive  derivatives  of  the  amino  group  or 
their  salts  with  a  compound  represented  by  the  formula  [V] 

N- 
//  T  ■C-COOH 

XZ  N 
[V] 

0RJ 

[wherein  R1,  R9  and  Z  are  as  defined  in  claim  1],  their  reactive  derivatives  of  the  carboxyl  group  or  their  salts,  and, 
if  necessary,  removing  the  protective  group  from  the  reaction  product. 

4.  An  antibacterial  agent  comprising  a  cephem  compound  as  defined  in  Claim  1  wherein  groups  R1  to  R6  and  R9  are 
not  protected  or  a  pharmacologically  admissible  salt  thereof  or  a  physiologically  hydrolyzable  nontoxic  ester  thereof 
as  an  effective  ingredient. 

Claims  for  the  following  Contracting  State  :  ES 

1.  A  process  for  the  preparation  of  cephem  compounds,  pharmacologically  admissible  salts  and  physiologically 
hydrolyzable  nontoxic  esters  thereof  represented  by  the  formula  [I] 

[wherein  R1  indicates  a  straight-chain  or  branched  lower  alkyl  group  having  1  to  6  carbon  atoms,  which  may  be  sub- 
stituted  by  a  carboxyl  group  which  may  be  protected,  a  trityl  group,  a  hydrogen  atom  or  a  fluorine-substituted  lower 
alkyl  group  having  1  to  6  carbon  atoms,  R2  indicates  a  hydrogen  atom,  a  metal  atom,  a  protective  group  for  the  car- 
boxyl  group,  a  lower  alkoxycarbonylalkyl  group  having  each  1  to  6  carbon  atoms  in  the  alkyl  and  alkoxy  group,  an 
alkanoyloxymethyl  group  having  1  to  6  carbon  atoms  in  the  alkyl  group,  a  (2-oxo-1,3-dioxolene-4-yl)methyl  group, 
a  1  -(ethoxycarbonyloxy)  ethyl  group,  an  acetoxymethyl  group,  a  pivaloyloxymethyl  group,  or  a  5-methyl-2-oxo-1  ,3- 
dioxolene-4-yl-methyl  group,  R3,  R4,  R5  and  R6,  which  may  be  identical  or  different,  indicate  hydrogen  atoms,  hal- 
ogen  atoms,  straight-chain  or  branched  lower  alkyl  groups  having  1  to  6  carbon  atoms,  which  may  be  substituted 
with  an  alkoxy  group  having  1  to  6  carbon  atoms,  a  halogen  atom,  a  hydroxyl  group  which  may  be  protected,  an 
amino  group  ,  which  may  be  substituted  by  an  alkoxy  group  having  1  to  6  carbon  atoms  or  a  lower  acyl  group  having 
1  to  6  carbon  atoms,  mercapto  groups,  methyl  mercapto  groups,  ethylmercapto  groups,  phenylmercapto  groups,  (4- 
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methyl-1,2,4-triazole-3-yl)mercapto  groups,  (1-methyltetrazole-5-yl)mercapto  groups,  lower  alkylamino  groups 
having  1  to  6  carbon  atoms,  hydroxyl  groups,  which  may  be  protected,  lower  alkoxy  groups  having  a  straight-chain 
or  branched  alkyl  group  having  1  to  6  carbon  atoms,  lower  alkanoyl  groups  having  a  straight-chain  or  branched 
alkyl  group  having  1  to  6  carbon  atoms  or  lower  alkoxycarbonyl  groups  having  a  straight-chain  or  branched  alkyl 
group  having  1  to  6  carbon  atoms,  or  R3  and  R4  together  represent  a  methylenedioxy  group,  an  ethylenedioxy 
group  or  a  dimethylenedioxy  group,  R7  indicates  a  hydrogen  atom,  a  cyano  group,  a  halogen  atom  or  COOR8  (R8 
is  hydrogen  or  a  lower  alkyl  group  having  1  to  6  carbon  atoms),  R9  indicates  an  amino  group,  which  may  be  pro- 
tected,  Z  indicates  N  or  CH,  and  n  indicates  0  or  1].,  characterized  by  reacting  a  compound  represented  by  the 
formula  [II] 

[wherein  R1,  R9,  Z  and  n  are  as  defined  above,  and  A  indicates  an  eliminating  group], 
with  a  compound  represented  by  the  formula  [III] 

[in: 

[wherein  R3,  R4,  R5,  R6  and  R7  are  as  defined  above,  and  M  indicates  a  hydrogen  atom,  a  metal  atom  or  a  quater- 
nary  ammonium  group], 
and,  if  necessary,  after  the  reduction,  removing  the  protective  group  from  the  reaction  product. 

A  process  for  the  preparation  of  the  cephem  compounds  as  defined  in  claim  1  ,  characterized  by  reacting  a  com- 
pound  represented  by  the  formula  [IV] 

[wherein  R2,  R3,  R4,  R5,  R6,  R7  and  n  are  as  defined  in  claim  1],  their  reactive  derivatives  of  the  amino  group  or 
their  salts  with  a  compound  represented  by  the  formula  [V] 

N—  t — C -   COOH 

R  ^   .̂Z  N 
S  OR1 

[wherein  R1,  R9  and  Z  are  as  defined  in  claim  1], 
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their  reactive  derivatives  of  the  carboxyl  group  or  their  salts,  and,  if  necessary,  removing  the  protective  group  from 
the  reaction  product. 

Patentanspruche 

Patentanspruche  fur  folgende  Vertragsstaaten  :  BE,  CH,  LI,  DE,  FR,  GB,  IT,  NL,  SE 

1  .  Cephemverbindungen,  pharmakologisch  annehmbare  Salze  und  physiologisch  hydrolisierbare  nichttoxische  Ester 
hiervon,  wiedergegeben  durch  die  Formel  [I] 

COOR2 

[worin  R1  eine  geradkettige  Oder  verzweigte  Niederalkylgruppe  mit  1  bis  6  Kohlenstoffatomen,  die  durch  eine  Car- 
boxylgruppe,  welche  geschiitzt  sein  kann,  substituiert  sein  kann,  eine  Tritylgruppe,  eine  Wasserstoffatom  oder  eine 
fluorsubstituierte  Niederalkylgruppe  mit  1  bis  6  Kohlenstoffatomen  bedeutet,  R2  ein  Wasserstoffatom,  Metallatom, 
eine  Schutzgruppe  fur  die  Carboxylgruppe,  eine  Niederalkoxycarbonylalkylgruppe  mit  1  bis  6  Kohlenstoffatomen  in 
der  Alkyl-  und  Alkoxygruppe,  eine  Alkanoyloxymethylgruppe  mit  1  bis  6  Kohlenstoffatomen  in  der  Alkylgruppe,  eine 
(2-Oxo-l  ,3-dioxolen-4-yl)methylgruppe,  eine  1-(Ethoxycarbonyloxy)ethylgruppe,  eine  Acetoxymethylgruppe,  eine 
Pivaloyloxymethylgruppe  oder  eine  5-Methyl-2-oxo-1  ,3-dioxolen-4-yl-methylgruppe  bedeutet,  R3,  R4,  R5  und  R6, 
welche  gleich  oder  verschieden  sein  konnen,  Wasserstoffatome,  Halogenatome,  geradkettige  oder  verzweigte  Nie- 
deralkylgruppen  mit  1  bis  6  Kohlenstoffatomen,  welche  mit  einer  Alkoxygruppe  mit  1  bis  6  Kohlenstoffatomen, 
einem  Halogenatom,  einer  Hydroxylgruppe,  die  geschiitzt  sein  kann,  einer  Aminogruppe,  die  durch  eine  Alkoxy- 
gruppe  mit  1  bis  6  Kohlenstoffatomen  substituiert  sein  kann,  oder  eine  Niederacylgruppe  mit  1  bis  6  Kohlenstoff- 
atomen,  substituiert  sein  konnen,  Mercaptogruppen,  Methylmercaptogruppen,  Ethyl  mercaptogruppen, 
Phenylmercaptogruppen,  (4-Methyl-1  ,2,4,5-triazol-3-yl)mercaptogruppen,  (1  -Methyltetrazol-5-yl)mercaptogrup- 
pen,  Niederalkylaminogruppen  mit  1  bis  6  Kohlenstoffatomen,  Hydroxylgruppen,  welche  geschiitzt  sein  konnen, 
Niederalkoxygruppen  mit  einer  geradkettigen  oder  verzweigten  Alkylgruppe  mit  1  bis  6  Kohlenstoffatomen,  Nieder- 
alkanoylgruppen  mit  einer  geradkettigen  oder  verzweigten  Alkylgruppe  mit  1  bis  6  Kohlenstoffatomen  oder  Nieder- 
alkoxycarbonylgruppen  mit  einer  geradkettigen  oder  verzweiten  Alkylgruppe  mit  1  bis  6  Kohlenstoffatomen 
bedeuten,  oder  R3  und  R4  bilden  zusammen  eine  Methylendioxygruppe,  eine  Ethylendioxygruppe  oder  eine  Dime- 
thylendioxygruppe,  R7  ein  Wasserstoffatom,  eine  Cyanogruppe,  ein  Halogenatom  oder  COOR8  (R8  ist  Wasserstoff 
oder  eine  Niederalkylgruppe  mit  1  bis  6  Kohlenstoffatomen)  bedeutet,  R9  eine  Aminogruppe,  welche  geschiitzt  sein 
kann,  bedeutet,  Z  fur  N  oder  CH  steht  und  n  fur  0  oder  1  steht]. 

2.  Verfahren  zur  Herstellung  der  Cephemverbindungen  nach  Anspruch  1  ,  gekennzeichnet  durch  die  Umsetzung 
einer  Verbindung  der  Formel  [II] 

(0)n 

COOR2 

[worin  R1,  R2,  R9,  Z  und  n  wie  in  Anspruch  1  definiert  sind  und  A  eine  Abgangsgruppe  bedeutet], 
mit  einer  Verbindung  der  Formel  [III] 
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O 

[worin  R3,  R4,  R5,  R6  und  R7  wie  in  Anspruch  1  definiert  sind,  und  M  ein  Wasserstoffatom,  Metallatom  oder  eine 
quaternare  Ammoniumgruppe  bedeutet],  und,  falls  erforderlich,  nach  der  Reduktion,  Entfernung  der  Schutzgruppe 
aus  dem  Reaktionsprodukt. 

3.  Verfahren  zur  Herstellung  der  Cephemverbindungen  nach  Anspruch  1  ,  gekennzeichnet  durch  die  Umsetzung 
einer  Verbindung  der  Formel  [IV] 

[worin  R2,  R3,  R4,  R5,  R6,  R7  und  n  wie  in  Anspruch  1  definiert  sind],  deren  reaktiven  Derivate  der  Aminogruppe 
oder  deren  Salze  mit  einer  Verbindung  der  Formel  [V] 

N—  u—C-   COGH 

5  OR 

[worin  R1,  R9  und  Z  wie  in  Anspruch  1  definiert  sind], 
deren  reaktiven  Derivate  der  Carboxylgruppe  oder  deren  Salze, 
und,  falls  erforderlich,  Entfernen  der  Schutzgruppe  aus  dem  Reaktionsprodukt. 

4.  Antibakterielles  Mittel,  umfassend  eine  Cephemverbindung  wie  in  Anspruch  1  definiert,  worin  die  Gruppen  R1  bis 
R6  und  R9  nicht  geschiitzt  sind,  oder  ein  pharmakologisch  annehmbares  Salz  hiervon  oder  einen  physiologisch 
hydrolysierbaren  nichtgiftigen  Ester  hiervon  als  Wirkstoff. 

Patentanspruche  fur  folgenden  Vertragsstaat  :  ES 

1.  Verfahren  zur  Herstellung  von  Cephemverbindungen,  pharmakologisch  annehmbaren  Salze  und  physiologisch 
hydrolisierbaren  nichtgiftigen  Estern  hiervon,  wiedergegeben  durch  die  Formel  [I] 
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[worin  R1  eine  geradkettige  oder  verzweigte  Niederalkylgruppe  mit  1  bis  6  Kohlenstoffatomen,  die  durch  eine  Car- 
boxylgruppe,  welche  geschiitzt  sein  kann,  substituiert  sein  kann,  eine  Tritylgruppe,  eine  Wasserstoffatom  oder  eine 
fluorsubstituierte  Niederalkylgruppe  mit  1  bis  6  Kohlenstoffatomen  bedeutet,  R2  ein  Wasserstoffatom,  Metallatom, 
eine  Schutzgruppe  fur  die  Carboxylgruppe,  eine  Niederalkoxycarbonylalkylgruppe  mit  1  bis  6  Kohlenstoffatomen  in 
der  Alkyl-  und  Alkoxygruppe,  eine  Alkanoyloxymethylgruppe  mit  1  bis  6  Kohlenstoffatomen  in  der  Alkylgruppe,  eine 
(2-Oxo-l  ,3-dioxolen-4-yl)methylgruppe,  eine  1-(Ethoxycarbonyloxy)ethylgruppe,  eine  Acetoxymethylgruppe,  eine 
Pivaloyloxymethylgruppe  oder  eine  5-Methyl-2-oxo-1  ,3-dioxolen-4-yl-methylgruppe  bedeutet,  R3,  R4,  R5  und  R6, 
welche  gleich  oder  verschieden  sein  konnen.  Wasserstoffatome,  Halogenatome,  geradkettige  oder  verzweigte  Nie- 
deralkylgruppen  mit  1  bis  6  Kohlenstoffatomen,  welche  mit  einer  Alkoxygruppe  mit  1  bis  6  Kohlenstoffatomen, 
einem  Halogenatom,  einer  Hydroxylgruppe,  die  geschiitzt  sein  kann,  einer  Aminogruppe,  die  durch  eine  Alkoxy- 
gruppe  mit  1  bis  6  Kohlenstoffatomen  substituiert  sein  kann,  oder  eine  Niederacylgruppe  mit  1  bis  6  Kohlenstoff- 
atomen,  substituiert  sein  konnen,  Mercaptogruppen,  Methylmercaptogruppen,  Ethyl  mercaptogruppen, 
Phenylmercaptogruppen,  (4-Methyl-1  ,2,4,5-triazol-3-yl)mercaptogruppen,  (1  -Methyltetrazol-5-yl)mercaptogrup- 
pen,  Niederalkylaminogruppen  mit  1  bis  6  Kohlenstoffatomen,  Hydroxylgruppen,  welche  geschiitzt  sein  konnen, 
Niederalkoxygruppen  mit  einer  geradkettigen  oder  verzweigten  Alkylgruppe  mit  1  bis  6  Kohlenstoffatomen,  Nieder- 
alkanoylgruppen  mit  einer  geradkettigen  oder  verzweigten  Alkylgruppe  mit  1  bis  6  Kohlenstoffatomen  oder  Nieder- 
alkoxycarbonylgruppen  mit  einer  geradkettigen  oder  verzweigten  Alkylgruppe  mit  1  bis  6  Kohlenstoffatomen 
bedeuten,  oder  R3  und  R4  bilden  zusammen  eine  Methylendioxygruppe,  eine  Ethylendioxygruppe  oder  eine  Dime- 
thylendioxygruppe,  R7  ein  Wasserstoffatom,  eine  Cyanogruppe,  ein  Halogenatom  oder  COOR8  (R8  ist  Wasserstoff 
oder  eine  Niederalkylgruppe  mit  1  bis  6  Kohlenstoffatomen)  bedeutet,  R9  eine  Aminogruppe,  welche  geschiitzt  sein 
kann,  bedeutet,  Z  fur  N  oder  CH  steht  und  n  fur  0  oder  1  steht],  gekennzeichnet  durch  die  Umsetzung  einer  Verbin- 
dung  der  Formel  [II] 

[worin  R1,  R2,  R9,  Z  und  n  wie  oben  definiert  sind  und  A  eine  Abgangsgruppe  bedeutet], 
mit  einer  Verbindung  der  Formel  [III] 

[worin  R3,  R4,  R5,  R6  und  R7  wie  oben  definiert  sind,  und  M  ein  Wasserstoffatom,  Metallatom  oder  eine  quaternare 
Ammoniumgruppe  bedeutet],  und,  falls  erforderlich,  nach  der  Reduktion,  Entfernung  der  Schutzgruppe  aus  dem 
Reaktionsprodukt. 
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2.  Verfahren  zur  Herstellung  der  Cephemverbindungen  wie  in  Anspruch  1  definiert,  gekennzeichnet  durch  die 
Umsetzung  einer  Verbindung  der  Formel  [IV] 

[worin  R2,  R3,  R4,  R5,  R6,  R7  und  n  wie  in  Anspruch  1  definiert  sind],  deren  reaktiven  Derivate  der  Aminogruppe 
oder  deren  Salze  mit  einer  Verbindung  der  Formel  [V] 

T—  C-  COOH \\  II [V] 

[worin  R1,  R9  und  Z  wie  in  Anspruch  1  definiert  sind], 
deren  reaktiven  Derivate  der  Carboxylgruppe  oder  deren  Salze, 
und,  falls  erforderlich,  Entfernen  der  Schutzgruppe  aus  dem  Reaktionsprodukt. 

Revendications 

Revendications  pour  les  Etats  contractants  suivants  :  BE,  CH,  LI,  DE,  FR,  GB,  IT,  NL,  SE 

1.  Composes  cephemes,  leurs  sels  pharmacologiquement  admissibles  et  leurs  esters  non  toxiques  physiologique- 
ment  hydrolysables,  represents  par  la  formule  [I] 

dans  laquelle  R1  represents  un  groupe  alkyle  inferieur  a  chame  droite  ou  ramif  iee  comportant  1  a  6  atomes  de  car- 
bone,  pouvant  etre  substitue  par  un  groupe  carboxyle  qui  peut  etre  protege,  un  groupe  trityle,  un  atome  d'hydro- 
gene  ou  un  groupe  alkyle  inferieur  fluore  comportant  1  a  6  atomes  de  carbone,  R2  represents  un  atome 
d'hydrogene,  un  atome  de  metal,  un  groupe  protecteur  pour  le  groupe  carboxyle,  un  groupe  alcoxycarbonylalkyle 
inferieur  dont  le  groupe  alkyle  et  le  groupe  alcoxy  comportent  chacun  1  a  6  atomes  de  carbone,  un  groupe  alca- 
noyloxymethyle  comportant  1  a  6  atomes  de  carbone  dans  le  groupe  alkyle,  un  groupe  (2-oxo-1  ,3-dioxolene-4- 
yl)methyle,  un  groupe  1-(ethoxycarbonyloxy)ethyle,  un  groupe  acetoxymethyle,  un  groupe  pivaloyloxymethyle  ou 
un  groupe  5-methyl-2-oxo-1  ,3-dioxolene-4-yl-methyle,  R3,  R4,  R5  et  R6,  qui  peuvent  etre  identiques  ou  differents, 
represented  des  atomes  d'hydrogene,  des  atomes  d'halogene,  des  groupes  alkyle  inferieurs  a  chame  droite  ou 
ramif  iee  comportant  1  a  6  atomes  de  carbone,  qui  peuvent  etre  substitues  par  un  groupe  alcoxy  comportant  1  a  6 
atomes  de  carbone,  un  atome  d'halogene,  un  groupe  hydroxyle  qui  peut  etre  protege,  un  groupe  amino,  qui  peut 
etre  substitue  par  un  groupe  alcoxy  comportant  1  a  6  atomes  de  carbone  ou  un  groupe  acyle  inferieur  comportant 
1  a  6  atomes  de  carbone,  des  groupes  mercapto,  des  groupes  methylmercapto,  des  groupes  ethyl  mercapto,  des 
groupes  phenylmercapto,  des  groupes  (4-methyl-1,2,4-triazole-3-yl)mercapto,  des  groupes  (1-methyltetrazole-5- 
yl)mercapto,  des  groupes  alkylamino  inferieurs  comportant  1  a  6  atomes  de  carbone,  des  groupes  hydroxyle,  qui 
peuvent  etre  proteges,  des  groupes  alcoxy  inferieurs  dont  le  groupe  alkyle  est  a  chame  droite  ou  ramifiee  compor- 
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tant  1  a  6  atomes  de  carbone,  des  groupes  alcanoyle  inferieurs  dont  le  groupe  alkyle  est  a  chame  droite  ou  ramifiee 
comportant  1  a  6  atomes  de  carbone  ou  des  groupes  alcoxycarbonyle  inferieurs  dont  le  groupe  alkyle  est  a  chame 
droite  ou  ramifiee  comportant  1  a  6  atomes  de  carbone,  ou  R3  et  R4  represented  ensemble  un  groupe  methyle- 
nedioxy,  un  groupe  ethylenedioxy  ou  un  groupe  dimethylenedioxy,  R7  represents  un  atome  d'hydrogene,  un  groupe 
cyano,  un  atome  d'halogene  ou  COOR8  (R8  est  un  atome  d'hydrogene  ou  un  groupe  alkyle  inferieur  comportant  1 
a  6  atomes  de  carbone),  R9  represents  un  groupe  amino,  qui  peut  etre  protege,  Z  represents  N  ou  CH,  et  n  repre- 
sente  0  ou  1  . 

Procede  de  preparation  des  composes  cephemes  selon  la  revendication  1  ,  caracterise  en  ce  que  Ton  fait  reagir 
un  compose  represents  par  la  formule  [II] 

dans  laquelle  R1,  R2,  R9,  Z  et  n  sont  tels  que  definis  dans  la  revendication  1,  et  A  represents  un  groupe  qui  s'eli- 
mine,  avec  un  compose  represents  par  la  formule  [III] 

dans  laquelle  R3,  R4,  R5,  R6  et  R7  sont  tels  que  definis  dans  la  revendication  1  ,  et  M  represents  un  atome  d'hydro- 
gene,  un  atome  de  metal  ou  un  groupe  ammonium  quaternaire, 
et,  le  cas  echeant,  apres  la  reduction,  on  elimine  le  groupe  protecteur  du  produit  de  reaction. 

Procede  de  preparation  des  composes  cephemes  selon  la  revendication  1  ,  caracterise  en  ce  que  Ton  fait  reagir 
un  compose  represents  par  la  formule  [IV] 

dans  laquelle  R2,  R3,  R4,  R5,  R6,  R7  et  n  sont  tels  que  definis  dans  la  revendication  1  , 
leurs  derives  reactifs  du  groupe  amino  ou  leurs  sels,  avec  un  compose  represents  par  la  formule  [V] 

N  —  rr  —  C  COCH 

s  OR1 
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dans  laquelle  R1,  R9  et  Z  sont  tels  que  definis  dans  la  revendication  1  , 
leurs  derives  reactifs  du  groupe  carboxyle  ou  leurs  sels,  et,  le  cas  echeant,  on  elimine  le  groupe  protecteur  du  pro- 
duit  de  reaction. 

4.  Agent  antibacterien  comprenant  un  compose  cepheme  tel  que  defini  dans  la  revendication  1  ,  dans  lequel  les  grou- 
pes  R1  a  R6  et  R9  ne  sont  pas  proteges,  ou  un  de  ses  sels  pharmacologiquement  admissibles,  ou  un  de  ses  esters 
non  toxiques  physiologiquement  hydrolysables,  comme  substance  active. 

Revendications  pour  I'Etat  contactant  suivant  :  ES 

1  .  Procede  de  preparation  de  composes  cephemes,  de  leurs  sels  pharmacologiquement  admissibles  et  de  leurs 
esters  non  toxiques  physiologiquement  hydrolysables,  represents  par  la  formule  [I] 

dans  laquelle  R1  represents  un  groupe  alkyle  inferieur  a  chame  droite  ou  ramifiee  comportant  1  a  6  atomes  de  car- 
bone,  pouvant  etre  substitue  par  un  groupe  carboxyle  qui  peut  etre  protege,  un  groupe  trityle,  un  atome  d'hydro- 
gene  ou  un  groupe  alkyle  inferieur  fluore  comportant  1  a  6  atomes  de  carbone,  R2  represents  un  atome 
d'hydrogene,  un  atome  de  metal,  un  groupe  protecteur  pour  le  groupe  carboxyle,  un  groupe  alcoxycarbonylalkyle 
inferieur  dont  le  groupe  alkyle  et  le  groupe  alcoxy  comportent  chacun  1  a  6  atomes  de  carbone,  un  groupe  alca- 
noyloxymethyle  comportant  1  a  6  atomes  de  carbone  dans  le  groupe  alkyle,  un  groupe  (2-oxo-1  ,3-dioxolene-4- 
yl)methyle,  un  groupe  1-(ethoxycarbonyloxy)ethyle,  un  groupe  acetoxymethyle,  un  groupe  pivaloyloxymethyle  ou 
un  groupe  5-methyl-2-oxo-1  ,3-dioxolene-4-yl-methyle,  R3,  R4,  R5  et  R6,  qui  peuvent  etre  identiques  ou  differents, 
represented  des  atomes  d'hydrogene,  des  atomes  d'halogene,  des  groupes  alkyle  inferieurs  a  chame  droite  ou 
ramifiee  comportant  1  a  6  atomes  de  carbone,  qui  peuvent  etre  substitues  par  un  groupe  alcoxy  comportant  1  a  6 
atomes  de  carbone,  un  atome  d'halogene,  un  groupe  hydroxyle  qui  peut  etre  protege,  un  groupe  amino,  qui  peut 
etre  substitue  par  un  groupe  alcoxy  comportant  1  a  6  atomes  de  carbone  ou  un  groupe  acyle  inferieur  comportant 
1  a  6  atomes  de  carbone,  des  groupes  mercapto,  des  groupes  methylmercapto,  des  groupes  ethyl  mercapto,  des 
groupes  phenylmercapto,  des  groupes  (4-methyl-1,2,4-triazole-3-yl)mercapto,  des  groupes  (1-methyltetrazole-5- 
yl)mercapto,  des  groupes  alkylamino  inferieurs  comportant  1  a  6  atomes  de  carbone,  des  groupes  hydroxyle,  qui 
peuvent  etre  proteges,  des  groupes  alcoxy  inferieurs  dont  le  groupe  alkyle  est  a  chame  droite  ou  ramifiee  compor- 
tant  1  a  6  atomes  de  carbone,  des  groupes  alcanoyle  inferieurs  dont  le  groupe  alkyle  est  a  chame  droite  ou  ramifiee 
comportant  1  a  6  atomes  de  carbone  ou  des  groupes  alcoxycarbonyle  inferieurs  dont  le  groupe  alkyle  est  a  chame 
droite  ou  ramifiee  comportant  1  a  6  atomes  de  carbone,  ou  R3  et  R4  represented  ensemble  un  groupe  methyle- 
nedioxy,  un  groupe  ethylenedioxy  ou  un  groupe  dimethylenedioxy,  R7  represents  un  atome  d'hydrogene,  un  groupe 
cyano,  un  atome  d'halogene  ou  COOR8  (R8  est  un  atome  d'hydrogene  ou  un  groupe  alkyle  inferieur  comportant  1 
a  6  atomes  de  carbone),  R9  represente  un  groupe  amino,  qui  peut  etre  protege,  Z  represents  N  ou  CH,  et  n  repre- 
sents  0  ou  1  ,  caracterise  en  ce  que  Ton  fait  reagir  un  compose  represente  par  la  formule  [II] 
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dans  laquelle  R1,  R9,  Z  et  n  sont  tels  que  definis  ci-dessus,  et  A  represente  un  groupe  qui  s'  elimine, 
avec  un  compose  represente  par  la  formule  [III] 

dans  laquelle  R3,  R4,  R5,  R6  et  R7  sont  tels  que  definis  ci-dessus,  et  M  represente  un  atome  d'hydrogene,  un  atome 
de  metal  ou  un  groupe  ammonium  quaternaire, 
et,  le  cas  echeant,  apres  la  reduction,  on  elimine  le  groupe  protecteur  du  produit  de  reaction. 

Procede  de  preparation  des  composes  cephemes  tels  que  definis  dans  la  revendication  1  ,  caracterise  en  ce  que 
Ton  fait  reagir  un  compose  represente  par  la  formule  [IV] 

[IV] 

dans  laquelle  R2,  R3,  R4,  R5,  R6,  R7  et  n  sont  tels  que  definis  dans  la  revendication  1  , 
leurs  derives  reactifs  du  groupe  amino  ou  leurs  sels,  avec  un  compose  represente  par  la  formule  [V] 

N—  rr—  C - C O O H  

dans  laquelle  R1,  R9  et  Z  sont  tels  que  definis  dans  la  revendication  1  , 
leurs  derives  reactifs  du  groupe  carboxyle  ou  leurs  sels,  et,  le  cas  echeant,  on  elimine  le  groupe  protecteur  du  pro- 
duit  de  reaction. 
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