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Description 

The  present  invention  relates  to  pyrazolopyridines  having  useful  pharmacological  activity,  to  a  process 
for  their  preparation  and  to  their  use  as  anti-inflammatories. 

J.  Heterocycl.  Chem.  1971,  8(6),  1035—7  discloses  compounds  of  the  formula  (A): 

10 (A) 

wherein  R  is  NH2,  OH,  NAc2  or  CI.  The  compound  wherein  R  is  NAc2  is  described  as  having  CNS 
antidepressant  activity  in  mice. 

A  structurally  distinct  group  of  pyrazolopyridine  derivatives  have  now  been  discovered  which 
20  compounds  have  anti-inflammatory  (including  anti-rheumatic)  and/or  anti-allergy  activity. 

Accordingly,  the  present  invention  provides  a  compound  of  the  formula  (I)  and  pharmaceutical^ 
acceptable  salts  thereof: 

25 

30 

wherein: 
35  R-,  is  hydrogen,  C^e  alkyl  or  phenyl  optionally  substituted  by  halogen,  CF3,  C,_4  alkoxy  or  C1_4  alkyl; 

R2  is  hydrogen  or  C^   alkyl; 
R3  is  C2_10  alkenyl  or  Ct-i0  alkyl  substituted  by  hydroxy,  C,_4  alkoxy,  thiol,  Ci_4  alkylthio  or  NR7R8 

wherein  R7  and  R8  are  independently  hydrogen  or  C-,-6  alkyl  or  together  are  C3_6  polymethylene; 
R4  and  R5  are  independently  hydrogen  or  C^   alkyl;  and 

40  R6  is  hydrogen;  or  C^   alkyl  or  benzyl  attached  at  nitrogen  atom  1  or  2. 
Suitable  values  for  R,  include  hydrogen,  methyl,  ethyl,  n-  and  /so-propyl  and  phenyl.  Preferably  R,  is 

hydrogen  or  methyl. 
Suitable  values  for  R2  include  hydrogen,  methyl,  ethyl,  n-  and  /so-propyl.  Favourably  R2  is  hydrogen. 
Suitable  values  for  R3  include  vinyl,  prop-1-enyl,  prop-2-enyl,  1-methylvinyl,  but-1-enyl,  but-2-enyl,  but- 

45  3-enyl,  1-methylenepropyl,  1-methylprop-1-enyl  and  1-methylprop-2-yl  in  their  E  and  Zforms  where  stereo- 
isomerism  exists;  (CH2)nCH3  wherein  n  is  0  to  3,  substituted  by  hydroxy,  methoxy,  ethoxy,  n-  or  iso- 
propoxy,  thiol,  methylthio,  ethylthio,  n-  or  /so-propylthio  or  amino  optionally  substituted  by  one  or  two 
methyl  groups  or  by  C4  or  C5  polymethylene. 

Suitable  values  for  R4  and  R5  include  hydrogen,  methyl  and  ethyl.  Preferably  R4  and  Rs  are  both 
50  hydrogen. 

Suitable  values  for  R6  include  hydrogen,  methyl,  ethyl,  n-  and  /so-propyl  and  benzyl.  More  suitably  R6  is 
hydrogen  or  2-methyl.  Favourably  R6  is  hydrogen. 

It  will  be  appreciated  that  when  R6  is  hydrogen  the  compounds  of  formula  (I)  exist  as  tautomers,  i.e.  the 
R4  hydrogen  atom  is  labile.  The  compounds  wherein  R4  is  hydrogen  are  therefore  of  formulae  (lla)  and  (Mb). 

( H a )  

65 
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2  I  2  3 

0 

5 

The  compounds  of  the  formula  (I)  can  form  acid  addition  salts  witn  acias,  sucn  as  xne  convenuuiidi 
jharmaceutically  acceptable  acids,  for  example  hydrochloric,  hydrobromic,  phosphoric,  acetic,  fumaric, 
salicylic,  citric,  lactic,  mandelic,  tartaric  and  methanesulphonic. 

There  is  a  group  of  compounds  within  formula  (I)  wherein  R4  and  R5  are  both  hydrogen,  R6  when  other 
:han  hydrogen  is  attached  at  nitrogen  atom  2  and  the  remaining  variables  are  as  defined  in  formula  (I). 

There  is  a  favourable  group  of  compounds  within  formula  (I)  of  formula  (III): 

20 

2  1  2  3 

l l l l   I 

25  wherein  R,1  is  hydrogen  or  methyl,  R21  is  hydrogen  or  methyl,  R6'  is  hydrogen  or  ^-metnyi,  ana  n3  is  as 
defined  in  formula  (I).  „  ,  .  ,  .  , 

Suitable  and  preferred  values  for  R21,  R61  and  R3  are  as  described  for  the  relevant  variables  under 
formula  (I). 

A  favourable  sub-group  of  compounds  within  formula  (III)  is  of  formula  (IV): 
30 

35 

I  2  3.. 

40 

45 

50 

55 

wherein  CH2R31  is  allyl,  2-methyiallyl,  2-hydroxyethyl,  2-thiolethyl,  2-methoxyethyl,  2-dimethylaminoethyi, 
3-dimethylaminopropyl,  2-pyrrolidinoethyl  or  3-pyrrolidinopropyl  and  R,1  is  as  defined  in  formula  (III). 

The  present  invention  also  provides  a  process  for  the  preparation  of  a  compound  of  formula  (I)  or  a 
pharmaceutical^  acceptable  salt  thereof,  which  process  comprises  the  reaction  of  a  compound  of  formula 
(V): 

wherein  Q  is  a  leaving  group,  R10  is  hydrogen,  carboxyl  or  protected  carboxyi  ana  ana  «6  are  as  aenneu 
in  formula  (I),  with  a  compound  of  formula  (VI): 

HNH2  H9 

60 

65 

wherein  R2'  is  R2  or  a  group  or  atom  convertible  thereto  and  K9  is  UK3H4«5  or  a  group  or  atom  converuu.e 
thereto;  and  thereafter  converting  R10  when  carboxy  or  protected  carboxy  to  hydrogen,  optionally 
converting  R2'  to  R2,  R7  to  CR3R4RS  and/or  an  R6  hydrogen  to  an  R6  C,-6  alkyl  group  and/or  forming  a 
pharmaceutical^  acceptable  salt  thereof. 

Suitable  leaving  groups  Q  include  halogens  such  as  chloro  and  bromo,  preferably  cnloro. 
The  reaction  may  be  carried  out  under  conventional  conditions  for  nucleophilic  aromatic  displace- 

ments  at  elevated  temperatures  using  excess  of  reagent  as  solvent  or  in  an  inert  solvent  such  as  toluene, 
ethanol,  dimethylformamide,  dimethylsulphoxide,  dioxan  or  water.  If  the  amine  boils  at  a  low  temperature 
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it  will  be  appreciated  that  the  reaction  preferably  takes  place  in  a  sealed  tube. 
In  order  to  prevent  unwanted  alkylation  of  an  R6  hydrogen  atom,  it  may  need  to  be  protected  using  a 

protecting  group  suitable  for  NH-heteroaromatic  functions. 
R10  is  often  carboxy  or  protected  carboxy  when  R-,  is  hydrogen.  Suitable  values  for  protected  carboxy 

include  C ^   alkyl  esters  such  as  the  ethyl  ester.  Conversion  of  R10  esterified  carboxy  to  R10  carboxy  is 
carried  out  by  conventional,  usually  alkaline,  hydrolysis.  R10  carboxy  is  then  converted  to  Rro  hydrogen  by 
decarboxylation  by  conventional  methods  such  as  heating  in  a  high  boiling  inert  solvent  e.g.  Dowtherm. 

Conversion  of  an  R2  hydrogen  to  an  R2  C,^  alkyl  group  may  be  carried  out  by  conventional  amine 
alkylation  or  acylation  (e.g.  formylation)  followed  by  reduction. 

R9  will  often  be  CR3R4RS  but  it  will  be  appreciated  that,  according  to  the  type  of  R3  group  it  may  be 
necessary  to  protect  functional  groups  such  as  amino  or  hydroxy  during  the  reaction  and  subsequently 
deprotect. 

An  R6  hydrogen  atom  may  be  converted  to  an  R6  C,_4  alkyl  group  by  conventional  alkylation 
procedures. 

It  will  be  appreciated  that  these  conversions  may  take  place  in  any  desired  or  necessary  order. 
Pharmaceuticaily  acceptable  salts  of  the  compounds  of  formula  (I)  may  be  formed  conventionally  by 

reaction  with  the  appropriate  acid. 
Compounds  of  the  formula  (V)  are  either  known  compounds  or  can  be  prepared  by  analogy  with 

processes  for  preparing  structurally  similar  known  compounds. 
For  example,  compounds  of  the  formula  (V)  wherein  Q  is  chloro  may  be  prepared  by  the  phosphorus 

oxychloride  chlorination  of  a  compound  of  formula  (VII): 

OH 

(VII)  

wherein  R„  R6  and  R10  are  as  defined  in  formulae  (I)  and  (V). 
Compounds  of  the  formula  (VII)  may  be  prepared  as  described  in  J.  Chem.  Soc.  Perkin  Trans.  1,  1976  (5), 

507  or  by  analogous  methods  thereto. 
It  will  be  appreciated  that  the  compounds  of  formula  (VII)  wherein  R6  is  hydrogen  exist  in  the 

predominant  tautomeric  form  of  formula  (Vila): 

0 

( V i l a )  

In  a  further  aspect  the  invention  provides  a  pharmaceutical  composition  which  comprises  a  compound 
of  formula  (I)  or  a  pharmaceuticaily  acceptable  salt  thereof  and  a  pharmaceuticaily  acceptable  carrier. 

The  compositions  may  be  adapted  for  administration  via  the  topical,  oral,  rectal  or  injection  routes. 
The  compositions  of  this  invention  may  contain  diluents,  binder,  fillers,  disintegrants,  flavouring 

agents,  colouring  agents,  lubricants,  preservatives  in  conventional  manner.  These  conventional  excipients 
may  be  employed  in  conventional  manner,  for  example,  as  in  the  preparation  of  compositions  of  keto- 
profen,  indomethacin,  naproxen,  acetylsalicylic  acid  or  other  anti-inflammatory  agents. 

The  compounds  of  the  invention  have  topical  anti-inflammatory  activity  and  therefore  will  normally  be 
made  up  into  a  cream,  lotion,  gel  or  ointment  for  topical  administration  to  the  skin  comprising  a  compound 
of  the  formula  (I)  which  has  been  formulated  as  a  cream,  lotion,  gel  or  ointment. 

Cream,  lotion  gel  or  ointment  formulations  that  may  be  used  for  compounds  of  the  formula  (I)  are 
conventional  formulations  well  known  in  the  art,  for  example,  as  described  in  standard  text  books  of 
pharmaceutics  and  cosmetics,  such  as  Harry's  Cosmeticology  published  by  Leonard  Hill  Books,  and  the 
British  Pharmacopoeia.  A  standard  emulsifying  ointment  base  or  anhydrous  polyethylene  glycol  are  simple 
examples  of  such  suitable  formulations. 

Examples  of  oils  suitable  for  inclusion  in  a  standard  emulsifying  ointment  base  include  mineral  oils, 
vegetable  oils,  synthetic  fatty  acid  esters,  fatty  alcohols,  lanolin  and  its  derivatives. 

These  compositions  will  normally  include  a  suitable  emulsifier.  The  composition  can  range  from  liquid 
through  semi-liquid  to  gel  types  according  to  the  type  of  emulsion  and  quantity  of  any  thickening  agent 

4 
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which  may  be  present.  Examples  ot  emuisrners  inciuae  poiynyanc  aicunui  e&ieio  »uui  ao  =,u.^.ia.. 
monostearate,  fatty  acid  esters  such  as  glyceryl  monostearate,  and  polyester  derivatives  of  fatty  acids  or 
fatty  a l c o h o l s . .   ,  . . . .   u The  compositions  may  also  contain  anti-oxidants  and  other  conventional  ingredients  such  as 

5  preservatives,  perfumes  and  alcohol.  Advantageously,  a  penetrating  agent  such  as  AZONE  may  also  be 
i n c l u d e d . .  

The  compositions  for  topical  treatment  may  also  contain  other  therapeutic  agents  such  as  anti- 
infective  and/or  anti-viral  agents.  Suitable  anti-infective  agents  include  the  topically  applicable 
antibacterial,  anti-yeast,  anti-fungal  and  anti-herpes  agents. 

m  These  compositions  may  be  used  in  the  topical  treatment  of  atopic  and  contact  dermatitis,  psoriases, 
acne,  eczema  and  other  inflammatory  dermatoses  and  inflammatory  conditions  of  eyes,  ears,  nose  and 
throat.  Treatment  of  inflammation  of  the  skin  may,  however,  also  be  carried  out  utilising  an  oral 
composition  of  the  invention,  as  hereinbefore  described. 

It  will  be  appreciated  that  the  amount  of  compound  of  the  formula  (I)  used  will  depend  on  a  number  ot 
>5  factors  such  as  the  nature  and  severity  of  the  disorder  being  treated,  and  the  specific  compound  being 

used  However,  by  way  of  illustration  it  is  believed  that  effective  therapy  can  be  achieved  using  roughly 
similar  amounts  of  the  compounds  of  formula  (I)  as  would  be  used  of  hydrocortisone.  Atypical  formulation 
will  suitably  contain  0.1  to  20%,  more  suitably  0.5  to  5%  of  the  compound  of  formula  (I). 

A  composition  of  this  invention  is  useful  in  the  treatment  of  rheumatism  and  arthritis  and  in  the 
io  treatment  of  pain  and  other  inflammatory  conditions  and  also  in  the  treatment  of  the  propylaxis  of 

bronchial  asthma,  rhinitis,  hay  fever  and  allergic  eczema. 
Suitably  the  oral  compositions  of  this  invention  will  be  in  the  form  of  a  unit  dose  such  as  a  tablet, 

capsule  or  reconstitutable  powder  in  a  sachet.  Such  unit  doses  will  generally  contain  from  10  mg  to  1000 

mg  and  more  suitably  will  contain  from  about  30  mg  to  500  mg  for  example  50  mg  to  250  mg  of  active 
w  agent,  for  example  about  50,  100,  150,  200,  250,  300,  350,  400,  450  or  500  mg.  These  compositions  may  be 

administered  once  or  more  times  a  day,  for  example  2,  3  or  4  times  daily,  so  that  the  total  daily  dose  for  a  70 

kg  adult  will  usually  be  in  the  range  of  20  to  3000  mg  and  more  usually  in  the  range  40  to  1000  mg. 
Alternatively  the  unit  dose  may  contain  from  2—20  mg  of  active  agent  and  may  be  administered  in 
multiples  if  desired  to  give  the  preceding  daily  dose. 

io  For  use  in  the  treatment  or  prophylaxis  of  allergic  disorders,  in  any  of  the  preceding  formulations,  a 
suitable  dosage  unit  may  contain  0.01  to  500  mg  of  active  ingredient,  more  suitably  1  to  500  mg  for  use  via 
the  oral  route,  0.01  to  10  mg  via  inhalation,  which  is  preferred.  The  effective  dose  of  compound  depends  on 
the  particular  compound  employed,  the  condition  of  the  patient  and  the  frequency  and  route  of  adminis- 
tration,  but  in  general  is  in  the  range  of  from  0.001  mg/day  to  100  mg/day  per  kilogram  of  the  patient's  body 

is  weight. 
No  adverse  toxicological  effects  are  indicated  at  any  of  the  aforementioned  dosage  ranges. 
Where  appropriate,  small  amounts  of  other  anti-asthmatics  and  bronchodilators,  for  example 

sympathomimetic  amines  such  as  isoprenaline,  isoetharine,  salbutamol,  phenylephrine  and  ephedrine; 
xanthine  derivaties  such  as  theophylline  and  aminophylline  and  corticosteroids  such  as  prednisolone  and 

to  adrenal  stimulants  such  as  ACTH  may  be  included. 
A  favoured  form  of  oral  composition  of  this  invention  is  a  tablet  containing  the  active  agent.  The  active 

agent  may  be  in  the  form  of  a  recompressed  granulate  of  the  active  ingredient  in  intimate  mixture  with  a 
lubricant  such  as  magnesium  stearate,  a  filler  such  as  microcrystalline  cellulose  and  a  disintegrant  such  as 
sodium  starch  glycollate. 

is  A  particular  composition  of  the  invention  for  inflammatory  diseases  is  a  hard  gelatin  capsule 
containing  the  required  amount  of  a  compound  of  the  invention  in  the  form  of  a  powder  or  granulate  m 
intimate  mixture  with  a  lubricant,  such  as  magnesium  stearate,  a  filler,  such  as  microcrystalline  cellulose, 
and  a  disintegrant,  such  as  sodium  starch  glycollate. 

Preparations  especially  suitable  for  administration  to  the  respiratory  tract  include,  for  example,  a  snuff, 
so  an  aerosol,  a  solution  for  a  nebulizer,  or  a  microfine  powder  for  insufflation,  alone  or  in  combination  with 

an  inert  carrier  such  as  lactose.  In  such  a  case  the  particles  of  active  compound  suitably  have  diameters  of 
less  than  50  microns,  preferably  less  than  10  microns. 

For  parenteral  administration,  fluid  unit  dosage  forms  are  prepared  utilising  a  compound  of  the 
formula  (I)  or  pharmaceuticaily  acceptable  salt  thereof  and  a  sterile  vehicle.  The  compound,  depending  on 

55  the  vehicle  and  concentration  used,  can  be  either  suspended  or  dissolved  in  the  vehicle.  In  preparing 
solutions,  the  compound  can  be  dissolved  for  injection  and  filter  sterilised  before  filling  into  a  suitable  vial 
or  ampoule  and  sealing.  Advantageously,  adjuvants  such  as  a  local  anaesthetic,  preservatives  and 
buffering  agents  are  dissolved  in  the  vehicle.  Parenteral  suspensions  are  prepared  in  substantially  the 
same  manner,  except  that  the  compound  is  suspended  in  the  vehicle  instead  of  being  dissolved  and 

eo  sterilised  by  exposure  to  ethylene  oxide  before  suspension  in  a  sterile  vehicle.  Advantageously,  a 
surfactant  or  wetting  agent  is  included  in  the  composition  to  facilitate  uniform  distribution  of  the 
compound. 

The  invention  also  provides  a  compound  of  formula  (I)  or  a  pharmaceuticaily  acceptable  salt  thereof  tor 
use  in  treating  inflammatory  and/or  allergic  conditions  in  mammals. 

65 
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Mammals  which  may  be  thus  treated  include  humans  and  domestic  animals  such  as  dogs,  cats  or 
horses. 

Most  suitably  the  medicament  will  be  administered  orally  as  1,  3  or  4  doses  per  day  at  the  dose  level 
previously  indicated. 

5  The  following  Examples  illustrate  the  invention  and  the  following  Descriptions  illustrate  the 
preparation  of  intermediates  thereto. 

Description  1 
a)  4-Nitropyrazole 

io  Pyrazole  (20  g)  was  dissolved  in  concentrated  sulphuric  acid  (150  cm3).  The  solution  was  kept  below 
10°C  and  stirred  whilst  a  mixture  of  concentrated  sulphuric  acid  (120  cm3)  and  concentrated  nitric  acid  (120 
cm3)  was  added  dropwise.  After  addition  of  the  acid  the  solution  was  gradually  heated  to  a  temperature  of 
120°C  and  maintained  at  this  temperature  for  24  h,  cooled,  added  to  ice,  basified  with  20%  w/v  sodium 
carbonate,  33%  w/v,  ammonia  and  50%  w/v  sodium  hydroxide.  The  solution  was  extracted  with  ether  to 

?s  yield  the  crude  product. 
Crystallisation  from  ethyl  acetate  (24  g,  66%)  gave  white  plates  m.p.  166—168°.  v  max,  3180,  3130 

(both  sharp,  medium  intensity,  N—  H  stretch),  1580,  1540,  1500,  1410,  1290,  995,  940,  815  and  756  cm  1. 

b)  Ethyl  3-(pyrazol-4-ylamino)  crotonate11' 
20  4-Nitropyrazole  (1.13  g),  10%  palladium-charcoal  (0.14  g),  and  methanol  (40  cm3)  were  shaken  with 

hydrogen  at  5  atm  for  3  h.  Filtration  and  evaporation  yielded  the  crude  4-aminopyrazole  which  was  treated 
with  ethyl  acetoacetate  (1.43  g)  and  concentrated  hydrochloric  acid  (0.2  cm3).  The  mixture  was  heated  on  a 
steam  bath  for  5  min.  to  yield  an  oily  solid.  Trituration  with  aqueous  ethanol  gave  the  crotonate  (1.31  g, 
67%).  Crystallisation  from  benzene-cyclohexane  gave  needles,  m.p.  119—120°.  v  max  3400—2500  (N—  H), 

25  1  650  (C=0),  1620,  1260  (C—  O),  and  1160  cm-1. 

c)  1,4-Dihydro-5-methylpyrazolo  4,3-b  pyridin-7-one(1) 
Ethyl  3-(pyrazol-4-ylamino)crotonate  (1.5  g)  was  added  to  boiling  Dowtherm  A  (75  cm3).  The  mixture 

was  heated  under  reflux  for  15  min.  allowed  to  cool,  and  on  dilution  with  light  petroleum  (b.p.  60—  80°C) 
30  gave  the  pyrazolopyridone  (0.78  g,  68%).  The  pyrazolpyridone  was  washed  thoroughly  with  boiling  light 

petroleum  and  crystallised  from  aqueous  ethanol  (charcoal)  to  give  prisms,  mp  330°. 
M+  149.0591. 
v  max.  3500—2500  (N—  H),  1605  (C=0),  1555,  1520,  1415,  1265  and  945  cm-1, 
x  (CF3—  COOH)  1.43  (1H,  s,  3-H),  2.78  (1H,  s,  6-H)  and  7.10  (3H,  s,  CH3). 

35 
d)  7-Chloro-5-methyl-1H-pyrazolo(4,3-b)  pyridine 

1,4-Dihydro-5-methylpyrazolo  [4,3-b]  pyridin-7-one  (5g)  was  dried  and  refluxed  in  phosphorus 
oxychloride  (30  ml),  in  dry  apparatus,  for  3  h.  Evaporation  of  the  solvent,  followed  by  neutralisation  with 
10%  w/v  sodium  carbonate  solution  gave  a  grey  suspension.  Filtration  gave  the  chloro-compound  (5  g, 

40  89%).  Sublimation  (0.1  mm  Hg,  120°C)  and  crystallisation  from  ethyl  acetate-ethanol  (charcoal)  gave  white 
amorphous  crystals  m.p.  218°.  v  max.  3250—3000  (broad,  N—  H  stretch),  1560  (N—  H,  bend),  1310,  1280, 
1160,  940,  880,  850,  825  and  758  cm-1. 

5  (CF3  COOH)  2.99  (3H,  s,  5-CH3),  7.74  (1H,  s,  6-H)  and  8.51  (1H,  s,  3-H).  Total  proton  count  5. 
Found:  C,  49.89;  H,  3.69;  N,  25.27.  C7H6N3CI  requires  C,  50.16;  H,  3.62;  N,  25.08;  CI,  21.18%. 

45 
Description  2 

7-Chloro-1,5-dimethyl-1//-pyrazolo(4,3-ib)pyridine  and  7-chloro-2,5-dimethyl-2/y-pyrazolo  (4,3-6)pyridine 
A  solution  of  methyl  iodide  (9.4  g)  in  ether  (20  ml)  was  added  to  a  boiling  suspension  of  7-chloro-5- 

methyl-1/7,-pyrazolo(4,3-6)pyridine  (10  g)  and  sodium  hydroxide  (3.58  g)  in  90%  aqueous  ethanol  (20  ml) 
so  and  the  mixture  was  heated  under  reflux  for  3  h.  The  solvent  was  removed  in  vacuo  and  the  residue  was 

extracted  with  boiling  chloroform.  The  extract  was  dried  (MgS04)  and  the  solvent  removed  to  give  a 
mixture  of  the  1-methyl  and  2-methyl  compounds  (11  g).  The  mixture  (5.5  g)  was  separated  by  flash 
column  chromatography  using  a  column  of  50  mm  diameter,  a  10"  length  of  silica,  and  ethyl  acetate  as 
eluant;  50  ml  fractions  were  collected.  Fractions  8  to  24  gave  the  1-methyl  compound  (3.45  g,  64%)  which 

55  was  sublimed  (0.1  mm  Hg,  120°)  and  then  crystallised  from  ethyl  acetate  to  yield  white  prisms,  m.p. 
119—121°. 

Amax  (MeOH)  276  (log  e  3.74)  and  304  nm  (3.71). 
vmax  1540,  1500,  1340,  1320,  1245,  1105,  990,  890,  875,  825  cm-1. 
5  (CF3COOH)  3.08  (3H,  s,  5-CH3),  4.68  (3H,  s,  1-CH3),  7.96  (1H,  s,  6-H),  8.65  (1H,  s,  3-H),  total  proton  count 

60  8. 
Found:  C,  52.9;  H,  4.6;  N,  23.1;  CI,  19.8. 
C8H8N3CI  Requires:  C,  52.9;  H,  4.45;  N,  23.1;  CI,  19.5%. 

1.  H.  E.  Foster  and  J.  Hurst.  J.  Chem.  Soc,  Perkin  I,  p.  511  (1976). 
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Fractions  25—37  gave  no  product.  The  column  was  stripped  with  methanol  to  yield  the  2-methyl 
compound  (1  .75  g,  32%)  which  was  sublimed  (0.1  mm  Hg,  120°)  and  crystallised  from  ethyl  acetate  to  yield 
white  needles,  m.p.  135—136°. 

Amax  (MeOH),  285  (log  e  4.49)  and  307  nm  (3.73). 
5  vmax  31  00,  1  535,  1  1  80,  990,  900,  860,  850,  81  5,  760,  655  cm"1  . 

5  (CF3  COOH)  3.05  (3H,  s,  5-CH3),  4.57  (3H,  s,  2-CH3),  7.86  (1  H,  s,  6-H),  8.70  (1  H,  s,  3-H),  total  proton  count 
8. 

Found:  C,  52.8;  H,  4.6;  N,  22.9;  CI,  19.5. 
C8H8N3CI  Requires:  C,  52.9;  H,  4.45;  N,  23.1;  CI,  19.5%. 

w 
Description  3 

a)  4,7-Dihydro-7-oxo-1  H-pyrazolo[4,3-b]pyridine-6-carboxylic  acid 

O 
15  I   H 

20  H 

A  mixture  of  ethyl  4,7-dihydro-7-oxo-1  H-pyrazolo-[4,3-b]pyridine-6-carboxylate1  (9.0  g,  43.5  mmol)  and 
sodium  hydroxide  (3.65  g,  91  mmol)  in  water  (60  ml)  and  methanol  (5  ml)  was  heated  under  reflux  for  90 
min,  then  cooled,  diluted  with  water  (70  ml)  and  adjusted  to  pH  6  with  5N  hydrochloric  acid.  The 

25  precipitated  solid  was  collected,  washed  with  water  and  dried  to  give  the  title  compound  as  an  off-white 
solid  (7.0  g,  90%),  m.p.  >330°C  (sublimes). 

b)  4,7-Dihydro-7-oxo-1H-pyrazolo[4,3-b]pyridine 

35 
H 

4,7-Dihydro-7-oxo-1H-pyrazolo[4,3-b]pyridine-6-carboxylic  acid  (7.0  g,  39  mmol)  was  suspended  in 
Dowtherm  A  (250  ml)  and  the  mixture  was  heated  under  reflux  under  nitrogen  for  2.5  h.  After  cooling,  the 

40  mixture  was  diluted  with  60  —  80°  petrol  and  filtered.  The  precipitate  was  washed  well  with  petrol  and  dried 
to  give  the  crude  product  as  an  off-white  solid  (3.9  g,  74%).  Recrystallisation  from  aqueous  ethanol/ether 
gave  the  title  compound  as  very  fine  needles,  m.p.  >320°C. 

5  (DMSO-d6):  6.0  (1H,  d,  J=7Hz),  7.75  (1H,  d,  J=7Hz),  7.85  (1H,  s),  11.85  (1H,  bs),  13.60  (1H,  bs). 
Amax  (MeOH):  298  and  307  nm. 

45 
c)  7-Chloro-1  H-pyrazolo[4,3-b]pyridine 

CI 

50 

A  solution  of  4,7-dihydro-7-oxo-1H-pyrazolo[4,3-b]pyridine  (2.0  g,  14.8  mmol)  in  phosphorus 
oxychloride  (20  ml)  was  heated  under  reflux  for  90  min.  The  excess  reagent  was  removed  in  vacuo,  and  the 
residue  was  made  slightly  basic  with  saturated  sodium  hydrogen  carbonate,  and  filtered  to  give  a  green 
solid.  The  solid  was  extracted  with  boiling  ethyl  acetate  (2  x  150  ml),  and  the  solvent  was  evaporated  to 
leave  the  chloride  as  a  white  solid  (1.55  g,  68%),  m.p.  >320°C. 

5  (DMSO-d6):  7.55  (1H,  d,  J=5Hz),  8.45  (1H,  s),  8.47  (1H,  d,  J=5Hz). 
Amax  (MeOH):  291  nm. 

65  1  H.  E.  Foster  and  J.  Hurst,  J.  Chem.  Soc,  Perkin  Trans.  1,  1976,  507. 
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Example  1 
7-Allylamino-5-methyl-1  H-pyrazolo[4,3-b]pyridine  (E1) 

A  mixture  of  7-chloro-5-methyl-1/y-pyrazolo[4,3-b]pyridine  (1.0  g,  0.006  mole)  and  allylamine  (60  g)  in 
water  (100  ml)  was  heated  under  reflux  for  12  days.  On  cooling  the  reaction  mixture  was  evaporated  to 
dryness,  basified  to  pH  8  with  10%  sodium  carbonate  solution  and  the  resulting  solid  filtered  off. 
Recrystallisation  from  chloroform/pentane  gave  the  product  as  a  white  solid  (1.0  g).  m.p.  172—  174°C. 

5  (DMSO-d6):  2.40  (3H,  s),  3.91  (2H,  d,  J=6.5Hz),  3.4—5.0  (1  H,  br.s  exchanges  with  D20),  5.00—5.50  (2H, 
m),  5.68—6.05  (1H,  m),  6.15  (1H,  s),  6.4—6.7  (1H,  br.s,  exchanges  with  DaO),  7.85  (1H,  s). 

(Found:  C,  63.57;  H,  6.35;  N,  29.88. 
C10H12N4  requires:  C,  63.81;  H,  6.43;  N,  29.77%). 

Example  2  (Method  A) 
7-[3-Hydroxypropylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine  (E2) 

(E2) 

7-Chloro-5-methyl-1/y-pyrazolo[4,3-b]pyridine  (0.5  g,  0.003  mole)  and  3-aminopropanol  (0.75  g,  0.01 
mole)  in  dry  xylene  (5  ml)  were  heated  under  reflux  for  4  h.  The  solvent  was  removed  under  reduced 
pressure  and  the  resulting  oil  recrystallised  from  methanol/ethyl  acetate  to  give  the  hydrochloride  salt  of 
the  title  compound  as  a  white  crystalline  solid  (398  mg,  55%),  m.p.  194  —  196°C. 

5  (DMSO-d6):  1  .80  (2H,  quintet,  J=6Hz),  2.60  (3H,  s),  3.25—3.75  (4H,  m),  4.60  (1  H,  br.s),  6.60  (1  H,  s),  8.20 
(1H,  s),  9.40  (1H,  br.s). 

A  sample  of  hydrochloride  salt  was  dissolved  in  water  (10  ml)  and  brought  to  pH  8  with  10%  sodium 
carbonate.  The  solution  was  then  freeze-dried  to  give  a  white  solid  which  was  recrystallised  from  ethyl 
acetate/methanol  to  give  the  required  free  base, 

Found  M+  206.1166. 
Theoretical  206.1167. 

Method  B  (E2) 
A  quantitative  yield  of  the  free  base  was  obtained  when  the  procedure  was  modified  to  neutralization 

of  the  crude  hydrochloride  salt  directly  after  removal  of  the  xylene.  The  required  product,  probably  as  a 
hydrate,  crystallised  from  the  aqueous  solution  on  seeding  with  the  previously  obtained  material.  After 
collection,  washing  with  water  and  drying  the  product  had  initial  m.p.  at  125°  followed  by  resolidification 
and  final  melting  at  172  —  178°.  On  drying  at  >100°  only  the  higher  melting  point  was  observed.  This  latter 
sample  analysed  correctly  for  the  free  base. 

(Found:  C,  58.04;  H,  6.89;  N,  27.60. 
C10H14N40  requires:  C,  58.24;  H,  6.84;  N,  27.17%). 
5  (DMSO-d6):  1.8  (2H,  m),  2.4  (3H,  s),  3.3  (2H,  br.m),  3.55  (2H,  br.m),  4.55  (1H,  br.t,  J=4Hz),  6.22  (1H,  s), 

6.3  (1H,  br.t,  J=4Hz),  7.92  (1H,  s),  12.5  (1H,  br.s). 

8 
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bxample  3 
-[2-Hydroxyethylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine  (E3) 

0 
The  title  compound  was  prepared  by  Method  B  used  for  the  preparation  of  (E2)  to  give  the  required 

product  as  fine  white  needles,  m.p.  initially  112—115°  and  resolidification,  finally  melting  at  213—216°.  As 
in  the  case  of  (E2)  this  hydrated  material  was  dried  at  >100°C  and  then  only  gave  the  higher  melting  point. 

(Found:  C,  55.80;  H,  6.29;  N,  29.37. 
5  C9H12N40  requires:  C,  56.24;  H,  6.29;  N,  29.15%). 

5  (DMSO-d6)  2.4  (3H,  s),  3.35  (2H,  br.m),  3.62  (2H,  br.m),  4.85  (1H,  br.t,  J=4Hz),  6.23  (1H,  s),  6.36  (1H, 
br.m,  J=4Hz),  7.9  (1H,  s),  12.6  (1H,  br.s). 

Found  M+  192.1015. 
C9H12N40  requires  192.1011. 

<o 
The  first  obtained  material  with  initial  m.p.  1  1  2—1  1  5°  analysed  correctly  for  the  hemihydrate  of  the  title 

compound 
(Found:  C,  53.68;  H,  6.55;  N,  28.35. 
C9H12N40.|H20  requires:  C,  53.72;  H,  6.49;  N,  27.85%). 

>5 
Example  4 

7-[2-Methoxyethylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine  (E4) 

10 

35 

7-Chloro-5-methyl-1H-pyrazolol4,3-bJpyridine  (1  g,  0.00b  mole)  was  neatea  ax  renux  unaer  nitrogen  in 
methoxyethylamine  for  1  week.  Volatile  material  was  removed  under  vacuum  and  the  residue  treated  with 

w  water  (15  ml)  and  a  little  methanol.  A  small  amount  of  insoluble  material  was  filtered  off  and  the  filtrate 
reevaporated  to  dryness.  Chromatography  on  basic  alumina  eluting  with  ethyl  acetate  with  methanol 
added  to  a  maximum  of  15%  gave  a  white  gum.  This  was  further  purified  by  passing  through  a  Dowex  50W 
column,  previously  treated  with  dilute  HCI,  eluting  initially  with  methanol,  then  water  and  finally  5%  .880 
ammonia  in  water.  The  fractions  containing  UV  active  material  were  freeze  dried  giving  the  title  compound 

45  as  a  white  solid  (0.38  g,  31%)  m.p.  167—170°. 
(Found:  C,  57.18;  H,  6.84;  N,  27.06. 
C10H14N4O.0.2H2O  requires:  C,  57.23;  H,  6.90;  N,  26.70%). 
5  (DMS0-d6):  2.4  (3H,  s),  3.2—3.7  (4H,  m),  6.25  (1H,  s),  6.35  (1H,  br.s),  7.9  (1H,  s). 
Found  M+  206.1173. 

50  C10H14N4O  requires  206.1168. 

Example  5 
7-Allylamino-2,5-dimethyl-pyrazolo[4,3-b]pyridine  (E5) 

60 

7-Chloro-2,5-dimethylpyrazolo[4,3-b]pyridine  (800  mg,  0.0044  mole)  was  neatea  at  renux  unuer 
nitrogen  for  10  days  in  water  (8  ml)  and  allylamine  (8  ml).  Volatile  material  was  then  removed  under 

65  reduced  pressure,  the  residue  diluted  with  water  (15  ml)  and  taken  to  pH  ~9  with  addition  of  aqueous 

y 
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ammonia.  After  extraction  with  ethyl  acetate  (4  x  30  ml)  the  combined  organic  layers  were  dried  (Na2S04), 
filtered  and  evaporated  to  dryness  to  give  an  orange  oil  (760  mg).  This  was  chromatographed  on  basic 
alumina  eluting  with  ethyl  acetate  to  give  a  total  of  518  mg  (58%)  of  material  containing  the  required 
product,  m.p.  84  —  90°.  Recrystallisation  of  a  sample  gave  the  title  compound  as  pale  yellow  needles,  m.p. 5  90—92°. 

(Found:  C,  65.02;  H,  6.98;  N,  27.74. 
CnH14N4  requires:  C,  65.32;  H,  6.98;  N,  27.70). 
5  (CDC!3)  :  2.47  (3H,  s),  3.73—4.25  (2H,  m),  4.06  (3H,  s),  5.0—5.5  (2H,  m),  5.63—6.3  (1  H,  m),  6.0  (1  H,  s),  7.8 

(1H,  s). 
10  Found  M+  202.1222. 

CnH14N4  requires  202.1218. 

Example  6 
7-[3-Dimethylaminopropylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine  (E6) 

Me 

20 (E6) 

The  title  compound  was  prepared  by  the  method  given  in  Example  (E2).  On  neutralization  of  the  thus 
25  formed  hydrochloride  salt  a  clear  solution  was  produced.  After  freeze  drying,  purification  was  carried  out 

on  Dowex  50W  as  described  in  Example  (E4),  followed  by  crystallization  from  ethyl  acetate  to  give  the  title 
compound  as  a  white  crystalline  solid,  m.p.  112  —  117°. 

5  (DMSO-d6):  1.55—2.0  (2H,  m),  2.23  (3H,  s),  2.30—2.55  (2H,  m),  3.1—3.5  (2H,  m),  6.25  (1H,  s),  6.72  (1H, 
br.t,  J=4Hz),  7.94  (1H,  s). 

30  Found  M+  233.1643. 
C12H19NS  requires  233.1640. 

Example  7 
7-Allylamino-1H-pyrazolo[4,3-b]pyridine  (E7) 

35 

40 
(E7) 

Ethyl-7-Allylamino-1//-pyrazolo[4,3-b]pyridine-6-carboxylate  (1.0  g,  0.004  mole)  was  converted  to  the 
corresponding  acid  by  heating  under  reflux  with  a  2%  sodium  hydroxide  solution  in  ethanol  (50  ml).  The 

45  ethanol  was  removed  under  reduced  pressure,  and  the  residue  diluted  with  water  (10  ml)  and  acidified  to 
pH  5  with  dilute  hydrochloric  acid.  The  resulting  acid  was  filtered  and  dried,  m.p.  230  —  232°C. 

The  acid  was  dissolved  in  Dowtherm  A  (50  ml)  and  heated  under  reflux  for  40  minutes.  The  reaction 
mixture  was  cooled  and  diluted  with  a  large  volume  of  petroleum  ether  60  —  80°.  The  resulting  solid  was 
filtered  off  and  recrystallized  from  ether/methanol  to  give  the  title  compound  (450  mg,  65%)  m.p. 

50  115—118°. 
5  (CDCI3):  3.80—3.95  (2H,  m),  4.85—5.29  (2H,  m),  5.45—6.0  (1H,  m),  6.20  (1H,  d,  J=5Hz),  8.05  (1H,  s), 

8.21  (1H,  d,  J=5Hz). 

Example  8 
55  7-(2-Methylallylamino)-5-methyl-1H-pyrazolo[4,3-b]pyridine  (E8) 

50 (E8) 

The  title  compound  was  prepared  as  a  pale  yellow  solid,  m.p.  161  —  164°,  by  the  method  given  in 
55  Example  1. 

10 
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5  (DMSO-d6):  1.78  (3H,  br  s),  2.42  (3H,  s),  3.87  (2H,  br  d,  J—  5Hz),  4.8—5.1  (2H,  m),  6.19  (1  H,  s),  6.57  (1  H, 
brt),  7.93  (1H,  s),  12.58  (1H,  br  s). 

PHARMACOLOGICAL  DATA 
Mouse  Oxazolone  Screen 

Compounds  were  tested  for  topical  anti-inflammatory  activity  in  a  screen  using  the  mouse  sensitised 
to  oxazolone,  by  a  method  modified  from  that  of  Dietrich  and  Hess  [Dietrich,  F.  M.,  and  Hess,  R.,  Int.  Arch. 
Allergy,  (1970),  38,  246—259]. 

Mice  were  sensitised  with  oxazolone  (2  mg  in  20  pi  ethanol)  on  a  shaved  area  of  the  abdomen.  Five 
days  later,  the  animals  received  10  ul  THF/MeOH  (1  :1  v/v)  on  the  right  ear,  and  the  test  compound  in  the 
same  solvent  on  the  left  ear.  One  hour  later,  the  animals  were  challenged  with  100  ug  oxazolone  in  10  ul 
acetone  on  each  ear.  Ear  weights  were  measured  24  h  later.  Percentage  inhibition  of  the  inflammatory 
swelling  refers  to  the  increase  in  weight  of  left  ears  (oxazolone  plus  compound)  compared  with  solvent- 
treated  negative  controls,  as  a  proportion  of  the  increase  in  weight  of  right  ears  (oxazolone  alone)  over 
similar  controls. 

The  activity  of  a  selection  of  compounds  of  this  invention  is  shown  in  Table  1. 

Table  1  .  Mouse  Oxazolone  Data 
20 

25 

30 

Compound 
Example  No. 

1 
2 
3 
4 
5 

C o n c e n t r a t i o n  
(ug/ear   ) 

200 
5  00 
200 
200 
200 

35 

40 

45 

Mouse  Cantharidin  Screen 
Compounds  were  tested  for  topical  anti-inflammatory  activity  in  a  cantharidin  mouse  ear  screen, 

modified  from  Swingle  era/  [Swingle,  K.  F.,  Reiter,  M.  J.  and  Schwartzmiller,  D.  H.,  Arch.  Int.  Pharmacodyn., 
(1981),  254,  168—176]. 

25  ug  cantharidin  (in  10  pi  THF/MeOH)  was  applied  to  both  ears.  Compound,  in  the  same  solvent,  was 
applied  at  the  same  time,  to  the  left  ear  only.  Ears  were  weighed  24  h  after  cantharidin  application. 
Percentage  inhibition  of  the  acute  inflammatory  swelling  refers  to  the  increase  in  weight  of  left  ears 
(cantharidin  plus  compound)  compared  with  solvent-treated  negative  controls,  as  a  proportion  of  the 
increase  in  weight  of  right  ears  (cantharidin  alone)  over  similar  controls. 

Details  of  the  activity  of  the  compounds  of  this  invention  are  shown  in  Table  2. 

50 

55 

60 

65 

Table  2.  Mouse  C a n t h a r i d i n   Data  (24  h) 

|  |  |  1 
1  Compound  I  1  Concen t r a t i on   | 
I  Example  No.  %  I n h i b i t i o n   |  (wg/ear)   | 

I I   j  88  I  200  j 

1 2   j  82  j  200  j 

1 3   76  j  200  j 

1 4   57  200  j 

1 5   1  68  200  j 

1 6   97  5  00  j 

1 7   1  83  j  500  j 
I I I   1 
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3BL-1  5-Lipoxygenase  Screen 
5-Lipoxygenase  enzyme  was  prepared  as  a  10,000  g  supernatant  from  RBL-1  cells  by  the  method  of 

Jakschik  [Jakschik,  B.  A.,  Sun,  F.  F.,  Lee,  L.  M.  and  Steinhoff,  M.  M.,  1980,  Biochem.  Biophys.  Res.  Comm. 
95,  103].  The  10,000  g  supernatant  was  diluted  with  homogenization  buffer  to  the  equivalent  of 
1.5—2.5  x  107  cells  ml-1  and  made  2  mM  with  respect  to  CaCI2.  Aliquots  of  0.5  ml  were  then  dispensed  into 
lubes,  and  incubated  at  29°C  with  5  yl  ethanol  or  compound  in  ethanol  at  the  desired  concentration  for  2 
Tiin.  Then  [1-14C]  arachidonic  acid  was  added  in  buffer  to  give  a  final  concentration  of  6.3  urn  and  0.2  uCi 
3er  incubation,  and  the  reaction  continued  at  29°C  for  2  min.  The  reaction  was  terminated  by  adding  1  ml  of 
acetone  and  cooling  on  ice,  0.5  ml  of  ice-cold  saline  and  10  pi  of  2N  formic  acid  were  added,  and  the 
mixture  was  extracted  with  2  x  2  ml  of  chloroform.  The  extract  was  stored  under  N2  at  -20°C  until  analysis 
by  chromatography.  Activity  was  measured  as  the  percentage  of  total  radioactivity  found  in  5-HETE  and 
5,12-diHETE,  and  inhibition  calculated  as  the  decrease  in  formation  of  the  sum  of  these  two  species  in 
compound-treated  incubates  relative  to  control  incubates. 

In  this  test  the  compound  of  Example  1  gave  an  inhibition  of  39%  at  20  pM. 

Claims 

1.  A  compound  of  formula  (I)  or  a  pharmaceuticaily  acceptable  salt  thereof: 

wherein: 
Ri  is  hydrogen,  C-,-6  alkyl  or  phenyl  optionally  substituted  by  halogen,  CF3,  C-,-4  alkoxy  or  C-,_4  alkyl; 
R2  is  hydrogen  or  C^g  alkyl; 
R3  is  C2_10  alkenyl  or  Ci_i0  alkyl  substituted  by  hydroxy,  CA-4  alkoxy,  thiol,  Ci-A  alkylthio  or  NR7R8 

wherein  R7  and  R8  are  independently  hydrogen  or  G,_6  alkyl  or  together  are  C3_6  polymethylene; 
R4  and  Rs  are  independently  hydrogen  or  C^   alkyl;  and 
R6  is  hydrogen;  or  C,_4  alkyl  or  benzyl  attached  at  nitrogen  atom  1  or  2. 
2.  A  compound  according  to  claim  1  of  formula  (III): 

H I D  

wherein  R-,1  is  hydrogen  or  methyl,  R21  is  hydrogen  or  methyl,  Re1  is  hydrogen  or  2-methyl  and  R3  is  as 
defined  in  claim  1. 

3.  A  compound  according  to  claim  2  of  formula  (IV): 

I  IV) 

wherein  CH2R31  is  allyl,  2-methylaIlyl,  2-hydroxyethyl,  2-thiolethyl,  2-methoxyethyl,  2-dimethylaminoethyl, 
3-dimethylaminopropyl,  2-pyrrolidinoethyl  or  3-pyrrolidinopropyl  and  R/  is  as  defined  in  claim  2. 

4.  A  compound  according  to  claim  3  wherein  R-,1  is  methyl. 
5.  A  compound  according  to  claim  3  or  4  wherein  CH2R31  is  allyl,  2-methylallyl,  2-hydroxyethyl,  2- 

12 
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methoxyethyl,  2-dimethylaminoethyl  or  3-dimetnyiaminopropyi. 
6.  7-Allylamino-5-methyl-1  H-pyrazolo[4,3-b]pyridine, 

7-[3-hydroxypropylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine, 
7-[2-hydroxyethylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine, 
7-[2-methoxyethylamino]-5-methyl-1  H-pyrazolo[4,3-b]pyridine, 
7-allylamino-2,5-dimethyl-pyrazolo[4,3-b]pyridine, 
7-(3-dimethylaminopropylamino)-5-methyl-1H-pyrazolo[4,3-b]pyridine, 
7-allylamino-1  H-pyrazolo[4,3-b]pyridine  or 
7-(2-methylallylamino)-1H-pyrazolo[4,3-b]pyridine. 

»  7.  A  process  for  the  preparation  of  a  compound  according  to  any  one  of  claims  1  to  6  or  a 
pharmaceuticaily  acceptable  salt  thereof  which  process  comprises  the  reaction  of  a  compound  of  formula 
(V): 

0 
■ 

o 

wherein  Q  is  a  leaving  group,  R10  is  hydrogen,  carboxyl  or  protectee  carDoxyi  ana  n,  anu  n6  are  ca  ucm.cu 
in  claim  1,  with  a  compound  of  formula  (VI): 

,s  HNR2'R9  <Vl) 

wherein  R2'  is  R2  or  a  group  or  atom  convertible  thereto  and  R9  is  CR3R4R5  or  a  group  or  atom  convertible 
thereto;  and  thereafter  converting  R10  when  carboxy  or  protected  carboxy  to  hydrogen,  optionally 
converting  R2'  to  R2,  R7  to  CR3R4R5  and/or  an  R6  hydrogen  to  an  R6  C^e  alkyl  group  and/or  forming  a 

ro  pharmaceuticaily  acceptable  salt  thereof. 
8.  A  pharmaceutical  composition  comprising  a  compound  according  to  any  one  of  claims  1  to  6  or  a 

pharmaceuticaily  acceptable  salt  thereof  and  a  pharmaceuticaily  acceptable  carrier. 
9.  A  compound  according  to  any  one  of  claims  1  to  6  or  a  pharmaceuticaily  acceptable  salt  thereof  for 

use  as  an  active  therapeutic  substance. 
15  10.  A  compound  according  to  any  one  of  claims  1  to  6  for  use  in  the  treatment  of  inflammatory  and/or 

allergic  conditions  in  mammals. 

'atentanspruche 

1.  Eine  Verbindung  der  Formel  (I)  oder  ein  pharmazeutisch  vertragliches  Salz  davon: 

in  welcher 
R,  Wasserstoff,  C^-Alky!  oder  Phenyl,  gegebenenfalls  substituiert  mit  Halogen,  CF3,  CWAIkoxy  oder 

55  C-4-Alkyl  ist; 
R2  Wasserstoff  oder  C^-Alky!  bedeutet; 
R3  C2_10-Alkenyl  oder  d-^-Alkyl,  substituiert  mit  Hydroxy,  C^-Alkoxy,  Thiol,  Cn_4-Alkylthio  oder 

NR7R8,  wobei  R7  und  R8  unabhangig  voneinander  Wasserstoff  oder  C^-Alky!  sind  oder  zusammen  C3_6- 
Poiymethylen  bedeuten,  darstellt; 

60  R4  und  R5  unabhangig  voneinander  Wasserstoff  oder  C^-Alkyl  sind;  und 
R6  Wasserstoff  oder  C^-Alkyl  oder  Benzyl,  angelagert  an  das  Stickstoffatom  1  oder  2,  bedeutet. 

65 
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2.  Eine  Verbindung  nach  Anspruch  1  der  Formel  (III): 

( I I I )  

in  welcher  FV  Wasserstoff  oder  Methyl  ist,  R21  Wasserstoff  oder  Methyl  ist,  R61  Wasserstoff  oder  2-Methyl 
ist  und  R3  wie  in  Anspruch  1  definiert  ist. 

3.  Eine  Verbindung  nach  Anspruch  1  der  Formel  (IV): 

(IV) 

in  welcher  CH2R31  Allyl,  2-Methylallyl,  2-Hydroxyathyl,  2-Thiolathyl,  2-Methoxyathyl,  2-Dimethylamino- 
athyl,  3-Dimethylaminopropyl,  2-Pyrrolidinoathyl  oder  3-Pyrrolidinopropyl  ist  und  R-,1  wie  in  Anspruch  2 
definiert  ist. 

4.  Eine  Verbindung  nach  Anspruch  3,  in  welcher  R,1  Methyl  ist. 
5.  Eine  Verbindung  nach  Anspruch  3  oder  4,  in  welcher  CH2R31  Allyl,  2-Methylallyl,  2-Hydroxyathyl,  2- 

Methoxyathyl,  2-Dimethylaminoathyi  oder  3-Dimethylaminopropyl  bedeutet. 
6.  7-Allylamino-5-methyl-1  H-pyrazol[4,3-b]pyridin, 

7-[3-Hydroxypropylamino]-5-methyl-1H-pyrazol[4,3-b]pyridin, 
7-[2-Hydroxyethylamino]-5-methyl-1H-pyrazol[4,3-b]pyridin, 
7-[2-Methoxyethylamino]-5-methyl-1H-pyrazol[4,3-b]pyridin, 
7-Allylamino-2,5-dimethyl-pyrazol[4,3-b]pyridin, 
7-(3-Dimethylaminopropyiamino)-5-metnyl-1H-pyrazol[4,3-b]pyridin, 
7-Allylamino-1  H-pyrazol[4,3-b]pyridin  oder 
7-(2-Methylallylamino)-1H-pyrazol[4,3-b]pyridin. 

7.  Ein  Verfahren  zur  Herstellung  einer  Verbindung  nach  einem  der  Anspruche  1  bis  6  oder  eines  phar- 
mazeutisch  vertraglichen  Salzes  davon,  welches  Verfahren  die  Umsetzung  einer  Verbindung  der  Formel 
(V): 

0 

in  welcher  Q  eine  abspaltbare  Gruppe  ist,  R10  Wasserstoff,  Carboxyl  oder  geschutztes  Carboxyl  ist  und  R-t 
und  R6  wie  in  Anspruch  1  definiert  sind,  mit  einer  Verbindung  der  Formel  (VI): 

HNR2'R9  (VI) 

in  welcher  R2'  R2  oder  eine  Gruppe  oder  ein  Atom,  das  in  dieses  umgewandelt  werden  kann,  ist  und  R9 
CR3R4R5  oder  eine  Gruppe  oder  ein  Atom,  das  in  diese  Gruppe  umgewandelt  werden  kann,  ist,  und 
anschlieliend  die  Umwandlung  von  R10,  wenn  es  Carboxy  oder  geschutztes  Carboxy  ist,  in  Wasserstoff, 
gegebenenfalls  das  Umwandeln  von  R2'  in  R2,  von  R7  in  CR3R4RS  und/oder  eines  R6-Wasserstoffs  in  eine  R6- 
C^s-Alkylgruppe  und/oder  das  Bilden  eines  pharmazeutisch  vertraglichen  Salzes  davon  umfalSt. 

8.  Eine  pharmazeutische  Zusammensetzung  umfassend  eine  Verbindung  nach  einem  der  Anspruche  1 
bis  6  oder  ein  pharmazeutisch  vertragliches  Salz  davon  und  einen  pharmazeutisch  vertraglichen  Trager. 

9.  Eine  Verbindung  nach  einem  der  Anspruche  1  bis  6  oder  ein  pharmazeutisch  vertragliches  Salz 
davon  zur  Verwendung  als  aktive  therapeutische  Substanz. 

10.  Eine  Verbindung  nach  einem  der  Anspruche  1  bis  6  zur  Verwendung  bei  der  Behandlung  von  ent- 
ziindlichen  und/oder  allergischen  Prozessen  bei  Mensch  und  Saugetier. 
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Revendications 

1  .  Compose  caracterise  par  la  formule  (I)  ou  sel  de  celui-ci  acceptable  du  point  de  vue  pharmaceutique. 

dans  laquelle: 
R-,  est  un  atome  d'hydrogene,  un  groupe  alkyle  en  C^e  ou  phenyle  eventuellement  substitue  par  un 

atome  d'halogene,  un  groupe  CF3,  alcoxy  en  C,-4  ou  alkyle  en  C,^; 
R2  est  un  atome  d'hydrogene  ou  un  groupe  alkyle  en  G|_6; 
R3  est  un  groupe  alcenyle  en  C2_10  ou  alkyle  en  C^o  substitue  par  un  groupe  hydroxy,  alcoxy  en  C ^ ,  

thiol,  alkylthio  en  6,-4  ou  NR7R8,  ou  R7  et  R8  sont  independamment  un  atome  d'hydrogene  ou  un  groupe 
alkyle  en  C,-e  ou  forment  ensemble  un  radical  polymethylene  en  C3_6; 

R4  et  R5  sont  independamment  un  atome  d'hydrogene  ou  un  groupe  alkyle  en  C^;   et 
R6  est  un  atome  d'hydrogene,  ou  un  groupe  alkyle  en  C-,_4  ou  benzyle  fixe  a  I'atome  d'azote  1  ou  2. 
2.  Compose  suivant  la  revendication  1,  caracterise  par  la  formule  (III) 

30 ( I I I )  

dans  laquelle  Rn1  est  un  atome  d'hydrogene  ou  un  groupe  methyle,  R21  est  un  atome  d'hydrogene  ou  un 
groupe  methyle,  R41  est  un  atome  d'hydrogene  ou  un  groupe  2-methyle  et  R3  est  tel  que  defini  dans  la 
revendication  1. 

3.  Compose  suivant  la  revendication  2,  caracterise  par  la  formule  (IV): 

45 (IV) 

dans  laquelle  CH2R31  est  un  groupe  allyle,  2-methylallyle,  2-hydroxyethyle,  2-thioethyle,  2-methoxyethyie, 
so  2-dimethylaminoethyle,  3-dimethylaminopropyle,  2-pyrrolidinoethyle  ou  3-pyrrolidinopropyle  et  R  ̂ est  tel 

que  defini  dans  la  revendication  2. 
4.  Compose  suivant  la  revendication  3,  caracterise  en  ce  que  R-,1  est  un  groupe  methyle. 
5.  Compose  suivant  les  revendications  3  ou  4,  caracterise  en  ce  que  CH2R31  est  un  groupe  allyle,  2- 

methylallyle,  2-hydroxyethyle,  2-methoxyethyle,  2-dimethylaminoethyle  ou  3-dimethylaminopropyle. 
55  6.  Compose  suivant  la  revendication  caracterise  en  ce  qu'il  s'agit  de: 

la  7-allylamino-5-methyl-1  H-pyrazolo[4,3-b]pyridine, 
la  7-[3-hydroxypropylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine, 
la  7-[2-hydroxyethylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine, 
la  7-[2-methoxyethylamino]-5-methyl-1H-pyrazolo[4,3-b]pyridine, 

60  la  7-allylamino-2,5-dimethyl-pyrazolo[4,3-b]pyridine, 
la  7-(3-dimethylaminopropylamino)-5-methyl-1H-pyrazolo[4,3-b]pyridine, 
la  7-(2-methylallylamino)-1  H-pyrazolo[4,3-b]pyridine. 
7.  Procede  pour  la  preparation  d'un  compose  suivant  I'une  quelconque  des  revendications  1  a  6  ou 

d'un  sel  de  celui-ci  acceptable  du  point  de  vue  pharmaceutique,  caracterise  en  ce  qu'il  comprend  la  reaction 
65  d'un  compose  de  formule  (V): 
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Jans  laquelle  Q  est  un  groupe  mobile,  R10  est  un  atome  d'hydrogene,  un  groupe  carooxy  ou  camoxy 
jrotege  et  R,  et  R2  sont  tels  que  definis  dans  la  revendication  1,  avec  un  compose  de  formule  (VI): 

HNR2'R9  (VI) 

dans  laquelle  R2'  est  R2  ou  un  groupe  atome  convertible  de  celui-ci  et  R9  est  CR3R4R5  ou  un  groupe  ou 
atome  convertible  en  ceiui-ci;  et  ensuite  la  conversion  de  Rn0  en  un  atome  d'hydrogene  lorsqu'il  est  un 
jroupe  carboxy  ou  carboxy  protege,  la  conversion  eventuelle  de  R2'  en  R2  de  R7  en  CR3R4R5  et/ou  d'un  R6 
}ui  est  un  atome  d'hydrogene  en  un  groupe  R6  alkyle  en  C1H3  et/ou  la  formation  d'un  sel  du  compose 
jbtenu  acceptable  du  point  de  vue  pharmaceutique. 

8.  Composition  pharmaceutique,  caracterisee  en  ce  qu'elle  comprend  un  compose  suivant  I'une  quel- 
;onque  des  revendications  1  a  6  ou  un  sel  de  celui-ci  acceptable  du  point  de  vue  pharmaceutique  et  un 
support  acceptable  du  point  de  vue  pharmaceutique. 

9.  Compose  suivant  I'une  quelconque  des  revendications  1  a  6,  ou  un  sel  de  celui-ci  acceptable  du  point 
ie  vue  pharmaceutique,  caracterise  en  ce  qu'il  est  utile  en  tant  que  substance  active  du  point  de  vue  thera- 
Deutique. 

10.  Compose  suivant  I'une  quelconque  des  revendications  1  a  6,  caracterise  en  ce  qu'il  est  utile  dans  le 
traitement  d'etats  tnflammatoires  et/ou  allergiques  chez  les  mammiferes. 
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