wo 2010/076813 A4 I T 0K 0 OO0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo o
1 rld Intellectual Property Organization /) -sady
(19) World Intellectual Property Organization /g5 1IN 00T 00 0000 0O A OO0 1
International Bureau S,/ )
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
8 July 2010 (08.07.2010) PCT WO 2010/076813 A4
(51) International Patent Classification: (IN). YAKAIAH, Tallapally [IN/IN]; Fluoroorganics Di-
CO7D 495/04 (2006.01) A61P 35/00 (2006.01) vision, Indian Institute of Chemical Technology, Hyder-
AG61K 31/4743 (2006.01)  A61P 3/10(2006.01) abad 500 007 (IN).
A6IP 19/02 (2006.01) (74) Agent: SALHOTRA, Anuradha;, LALL LAHIRI &
(21) International Application Number: SALHOTRA, Plot No. B-28, Sector - 32, Institutional
PCT/IN2010/000005 Area, Gurgaon 122 001, Haryana (IN).
(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every
5 January 2010 (05.01.2010) kind of national protection available): AE, AG, AL, AM,
25) Filing L . Enelish AOQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(25) Filing Language: EUs CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(26) Publication Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(30) Priority Data: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
10/DEL/2009 5 January 2009 (05.01.2009) IN ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(71) Applicants (for all designated States except US): COUN- NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU;, SC, SD,
CIL OF SCIENTIFIC & INDUSTRIAL RESEARCH SE, G, 8K, SL, SM, $T, 8V, SY, TH, TJ, TM, TN, TR,
[IN/IN]; Anusandhan Bhawan, 2, Rafi Marg, New Delhi TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
119 001. (IN). PANJAB UNIVERSITY [IN/IN]; Panjab  (84) Designated States (unless otherwise indicated, for every
University, Chandigarh 160 014 (IN). KAKATIYA UNI- kind of regional protection available): ARIPO (BW, GH,
VERSITY [IN/IN]; Kakatiya University, Warangal 506 GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
009 (IN). ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(72) Inventors; and TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(75) Inventors/Applicants (for US only): BOYAPATI, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

Shireesha [IN/IN]; Medicinal Chemistry Research Divi-
sion, University College of Pharmaceutical Sciences,
Kakatiya University, Warangal 506 009 (IN). RAO,
AKkkinepally, Raghuram [IN/IN]; Pharmaceutical Chem-
istry Division, University Institute of Pharmaceutical Sci-
ences, Panjab University, Chandigarh 160 014 (IN).
NARSAIAH, Banda [IN/IN]; Fluoroorganics Division,
Indian Institute of Chemical Technology, Hyderabad 500
007 (IN). DIWAN, Prakash V [IN/IN]; Pharmacology
Division, Indian Institute of Chemical Technology, Hy-
derabad 500 007 (IN). RAMAKRISHNA, Sistla
[IN/IN]; Pharmacology Division, Indian Institute of
Chemical Technology, Hyderabad 500 007 (IN). MAD-
HUSUDHANA [IN/IN]; Pharmacology Division, Indian
Institute of Chemical Technology, Hyderabad 500 007

MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
of inventorship (Rule 4.17(iv))
Published:

with international search report (Art. 21(3))

with amended claims and statement (Art. 19(1))

Date of publication of the amended claims and statement: 21
October 2010

(54) Title: THIENOPYRIDINES AS PHARMACOLOGICALLY

R1

7]l

S

R

AN
R2 P
N

(57) Abstract: The present invention provides compounds and ph

ACTIVE AGENTS

(CHy)n U]

armaceutically acceptable salts thereot methods for synthesizing

thienopyridines and methods for inhibiting TNF- o activity for the treatment of cancer, asthma, arthritis, diabetes and inflamma-

tion. Provided- are compounds of formula (I).



WO 2010/076813 PCT/IN2010/000005

AMENDED CLAIMS
received by the Internationnal Bureau on 18 August 2010 (18.08.10)

1 Thienopyridine co‘mpo‘unds of the formula I below

Formula I

wherenis 1, 2,/ 3or4, , ‘

R1 and R2 are independently selected from the group consisting of , alkyl excluding CH; and
aryl; wherein, when R1 is aryl R2 is not aryl and when R2 is aryl R1 is not aryl; or R1+R2 is
selected from cyclopentyl, cycloheptyl, bicycloalkyl, and alkyl of more than 2 carbon chains;
R is selected from the group consisting of amine, sulfonamide, sulfonyl alkyl, alkyl or
cycloalkyl, aryl, hydroxamate, and heterocyclic mojeties;

the said heterocyclic moiety ' is selected from imidazole, triazole, tetrazole, pyridine,
benzimidazole, quinazoline, quinoline, thiophene, thienopyrimidine, thienopyridine, acridine,

indole, pyrrole and benzofuran and pharmaceutically acceptable salts thereof,

2. A thienopyridine compound as claimed in claim 1 wherein the ring is a substituted ring
wherein thg substituents are selected from the group consiSting of -H, -(C,-C;) alkyl, -O(C;-
C,) alkyl, -F, -CF;_ -NH,, - N(CH;), -N(CHj) ,, -SH, -SCH;, -SCH,CH; and any combination

thereof.

3. A compound as claimed in claim 1 selected isomers of compounds of the general formula
I, inclusive of their stereoisomeric forms, polymorphs, acid addition salts, base addition salts,

and prodrugs thereof.
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4. - A-compound as claimed 1n any preceding claim wherein the acid addition salt is selected‘
from the group. consisting - of acetate, phenylacetate, trifluoroacetate, acrylate, ascorbate,
benzoate,  chlorobenzoate;, dinitrobenzoate, hydroxybenzoate, = methoxybenzoate, ‘
methylbenzoafe, o-acetoxybenzoate, napthelene-2-benzoate, isobﬁtyrate, phenylbutyrate, b- |
hydroxybutyrate, butyne-1-4-dioate, he){yné-l-4—dioate, caprate, caprylate, cinnarﬁate, citrate,
fdrmate, fumerate, glycollate, heptanoate, hi'ppu‘rate,b lactate, maleate, malate,
hydroxymaleate, fnalonate, madelate, mesylate, nicotinate, isonicotinate, nifrate, oxalate,
phthalate, ferephthalate, phosphate, monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, propiblate, propionate, phenylpropionate,-salicylate, sebacate,
succinafe, suberate, sulfate, bisulfate,” pyrosulfate, sulfite, bisulfite, sulfonate,
benzenesulfonate, p-bromophenylsulfonate, chlorobenzenesulfonate, ethanesulfonate,
naphthalene-1-sulfonate, naphthalene-2-sulfonate, p-toluenesulfonate, xylenesulfonate, and

tartarate, » h

5. A compound as claimed in any preceding claim whercf,inAthe acid addition salt is selected
from the group consisting of hydrocloride, hydrobromide, citrate and oxalate.

6. A compound as claimed in claims 1 to 3 wherein the basic addition salts are formed from
inorganic bases selected from the group consisting of sodium, potassium, ﬁthium, calcium,

aluminium, ammonium, barium, zinc, and magnesium.

. A compound as claimed in claims 1 to 3 wherein the basic addition salt is selected from
the group consisting salts obtained from an organic base selected in turn from the group
consisting of N-N’-dibenzylethelynediamine, choline, diethanolamine, ethelenediamine, N-v

methylglucamine, triethylamine, dimethylamine and procaine.

J
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8 A compouhd as claimed in claims 1 to 3 wherein the salt is an amine salt such as an
arginate.
9. ‘A compound as claimed in claims 1 to 3 wherein the prodrug is selected from the group

obtained by conjugation of compounds of formula I with sugar moieties with suitable spacers,
and alkyi esters obtained by reaction of the parent acid with a suitable alcbhol, or amides

obtained by reaction of parent acidic compound with a suitable amine.

L

10. A compound as claimed in any preceding claim wherein aryl is selected from phenyl,

_ biphenyl, benzyl, naphthyi, anthrjl, phenanthryl, fluorenyl and indenyl.

POAES

11. A compound as claimed in ény of claims 1 to 10 wherein the heterocycle is selected from

the group consisting of imidazole, triazole, tetrazole, indole, and pyrrole.

12. A compound as claimed in claim 11, wherein the heterocycle has one or more

heteroatoms selected from O, S and N in the aromatic ring.
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13. A compound as claimed_ in claim 1 wherein the compound is 2,3,6,7,8,9-hexahydgo-1H—

benzo[4,5]thieno[2,3-b] cyclqpenta[e] pyridin-10-amine.
14. A compound as claimed in claim 1 wheréin the compound is 2,3,4,7,8,9,10,11-octahydro-
1H-benzo[4,5] thieno[2,3-b] cyclohepta [e]pyridin-12-amine.

15. A compound as claimed in claim 1 wherein the compound is 1,2,3,6,7,8-

hexahydrocyclopenta[b]cyclopenta[4,5]thie'no[3,2-e] pyridin-9-amine.

16. A compound as claimed in claim 1 wherein the compound is 2,3,6‘,7,8,9-hexahydro-1H-

cyclopenta[4,5]thieno[2,3-b]quinolin-10-amine.

17. A compound as claimed in claim 1 wherein the compound is 7-methyl-2,3,6,7,8,9-

hexahydro-1H-¢yclopenta[4,5]thiend[2,-3-b]quinoiin— 10-amine.

18. A compound as claimed in claim 1 wherein the compound is 1,2,3,6,7,8,9,10-

octahydrocyclohepta[b]cyclopehta[4,5]thieno [3,2- €] pyridiné lll'—'amine;

19. ' A compound as claimed in claim 1 wherein the compound is 2,3,6,7,8,9,10,11-octahydro-

1H-cyéloocta[b] cyclopenta[4,5]thieno[3,2-é] pyridin- 12—arrﬁne.

"20. A compound as claimed in claim 1 wherein the compound is 1,2,3,6,7,8,9,10-

octahydrpcyclohepta[4,5]thieno[2,3¥b]cyclopenta[e] pyridin-11-amine.
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21. A compound as claimed in claim 1 wherein the compound is 2,3,4,7,8,9,10,11-octahydro- |
1H-cyclohepta[4,5]thieno[2,3-b]quinolin-12-amine.

22. A c;ompbund as claimed in claim 1 wherein both R1+R2 is alkyl.

23. A compound as claimed in claim 1 wherein R1+R2 is selected from the group conéisting of ,

-(CHy) s-, (CH) s~
24. A compound as claimed in claims 1 and 28 wherein nis 1, 2 or 3.

25. A compound as claimed in claims 1 and 30 whereinnis 1,2 or 3.

-

26. A compound as claimed in claim 1 to 30 wherein R is NH,.

27. . A method for the preparétion of a compound of general formula I, said method c’omprising
(a) synthesizing 2-amino 3-cyano thiophene;
(b) reacting the 2-amino 3-cyano thiophene with a cyclic ketone under conditions suitable to

obtain the corresponding product of formula I

Formula I

where nis 1,2, 3 or 4
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" Rland R2 are independently sgléétéd from the group consisting of alkyl excluding CH; and
aryl; wherein, when Rl is aryl R2 is not aryl and when R2 is aryl R1 is not aryl; or R1+R2 is
selected from cyclopentyl, cyclohéptyl, bicycloalkyl, and alkyl;

R is. selected from the group consisting of amine, sulfonamide, sulfonyl alkyl, alkyl or
cycloalkyl, aryl, hydroxamafe, and heterocyclic moieﬁes; _

wherein the heterocyclic moiety is Aselected from imidazole, triazole,' tetrazole, pyridine,
bénzimidaque, quinazoline, quinoline, thiophene, thienopyrimidine, thienopyridine, acridine,

pyrrole, indole and benzofuran and pharmaceutically acceptable salts thereof. -

28. A method as claimed in claim 34 wherein the reaction with éyclic ketone is carried out by
formation of a zinc chloride complex, followed by treatment with a base to precipitate the

product from the complex, followed by separation' and purification, and if desired, conversion to

-

the desired ester, or salt form.

29. A method as claimed in claims 34 and 35 wherein fh'e reaction with zinc chloride is carried

out by heating under reflex for a time suitable to form a éomﬁléx.

30. A method as claimed in claims 34 to 36 wherein the thiophene and the cyclic ketone are

reacted at a molar ratio of 1:2.
31. A method as claimed in any of claims 34 to 37 wherein the base is NaOH.
32. A method as claimed in any of claims 34 to 38 wherein the 2-amino, 3-cyano thiophene is

prepared by reacting sulphur, melanonitrile and respective ketone in the presence of an alcohol

under stirring.
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33. A method as claimed in any. of claims 34 to 39 whe‘reini the co;hpound of formula I is reacted
with an equimolar amount or an excess of acid in aneatorina suitable inert solvent to form the
corresponding acid addition salt. ~

34. A method as claimed in claim '40 wherein the acid is selected from the group consisting of
hydrochloric, hydrobrdmic, hydroiodic, nitric, sulfuric, phosphoric, hypophosphoric, aliphatic
mono and dicarboxylic acid; phenyl substituted alkanoic acids, hydroxyalkanoic and

hydroxyalkandioic acids, aromatic acids, aliphatic and aromatic sulfonic acids.

35. A method as claimed in any of claims 34 to 39 wherein the compound of formula I is
reacted in an inert suitable solvent or a neat solvent with an equimolar or excess amount of a

base to form the corresponding base addition salt.

36. A method as claimed in claim 42 wherein the base is selected from sodium, potassium,
lithium, calcium, aluminium, ammoniurh, barium, zinc,. magnesium, N-N’-
dibenzylethelynediamine, choline, diethanolamine, ethelenediamine, N—methylglﬁcamine,
triethylamine, dimethylamine, and procaine, and amino acids to obtain the respective basic
addition sals.

37. A metliod achlaimed in any of claims 34 to 41 wherein the salt is formed by sending the dry

acidic gas into the methanolic solution of the compound.

38. A method as claimed in any of claims 34 to 39 wherein the prodrug is obtained by -
conjugation of c;)mpounds of formula (I) with sugar moieties adding suitable spacers, or alkyl
esters prepared by the reaction of the parent acidic compound with a suitable alcohol, or amides
prepared by reaction of the parent acid compound with suitable amine. |

[

39. A pharmaceutical composition comprising the compound of formula I or a salt or ester
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or prodrug form thereof with one or more pharmaceutically écceptable excipients.

40. A pharmateutical composition comprising the compound of formula I

where n is 1,_2, 3ord,

R1+R2 are independently selected from the gfoup consisting of alkyl excluding CH; and
aryl; wherein, when R1 is aryl R2 is not aryl and when R2 is aryl R1 is not aryl; or R1+R2 is
selected from cyclopentyl, cycloheptyl, bicycloalkyl, and alkyl of more than 2 carbon chains;
R is selected from the group consisting of amine  sulfonamide, sulfonyl alkyl, alkyl or
cycloalkyl, aryl, hydroxamate, and heterocyclic moieties;

wherein the said heterocyclic moiety is selected from imidazole, triazole, tetrazole, pyridine,
benzimidazoié, quinazoline, quinoline, thiophene, thienopyrirhidine, thienopyridine, acridine,
indole, pyrrélc and benzofuran and pharniaceutically acceptable salts thereof

with a conventional active agent for treatment of diabetes, cancer, arthritis or inflammation.

41. A composition as claimed in claim 47, wherein het additional active selected from the group
consisting of alkylating agents, antimetabolites, antibiotics, immunomodulating agénts,
nucleotide derivatives, cyclin dependent kinase inhibitors, interferon.like agents and histone

deacytalase inhibitors.

42. A composition as claimed in claim 47 wherein the additional active is selected from the

group consisting of COX-II inhibitors such as nimuselide, celocoxib, etorocoxib, and

102
AMENDED SHEET (ARTICLE 19)



WO 2010/076813 PCT/IN2010/000005

valdicoxib.

43. A composition as claimed in claim 47 wherein the additional active is.selected from the
group consisting of sulphonylureas, Biguanides, Meglitinides, Glitazones, and -Glucosidase

Inhibitors.

44. A composition as claimed in any of claims 46 to 50 wherein the pharmaceutically acéeptable
excipients are selected from the group consisting of pharmaceutically acceptable carrier or

diluent.

45. A composition as claimed in ciaim 51 wherein the carrier or diluents is selected from the
group consisting of watef, salt solutions, al‘cohols,‘ polyethyléne glycols, polyhydroxy
ethoxylated castor oil, peaflut oil, olive oil, gelatine, lactose, sucrose, cyclodextrin, amyloée,
magnesium stereate, talc, agar, silicic acid, fatty acids, fatty acid a@nes, fatty acid
monoglycerides, fatty acid diglycerides, p'olyox'yethylene, hydroxymethylcellulose, and
‘polyvinylpyrrolidine. ' -
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STATEMENT UNDER ARTICLE 19 (1)

With reference to the search report and written opinion of the International Searching Authority

[ISA/EP], we are suitably amending the claims to establish the novelty and inventive step in present
invention.

e Claims 2-12, 17, 20-27, 29-33, 35-46 and 48-52 remain unchanged.

e Claims 13-16, 18-19 and 28 have been deleted.

e Claims 1, 30, 34 and 47 have been suitably amended.

e Claims 17 -52 have been renumbered.

e Any additions in the claims have been indicated by underhne and any deletion in the claims
~have been indicated by strike through.

The amended claims do not go beyond the disclosure of the intérnational application as filed and have :
no impact on the description and drawings as filed.
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