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for the preparation of a nmedicanent for treating anem a of elderly or
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conpoundsRas hysizogencizear of btaechesit(CpiGshelkyls 1(€;-alieyldrgl oni(@;-Ch)alkyiivsirsdrgl; of
N R PR TR h b Yo REEE APk S8 ol tolncha '@ Qi P
1[ ( 2- Hy dro¥ydloQk$t, By, hetetodr9t, Letly- A aft-GHS -BiRrohrytasdi aza- f 1 uor ene- 3-
car bonyl ) -am no] -acetic acid . o
23- ( Car bokyansk Ry/may: jnip soasthey t@fdmpgs 3rpymembsred Bropoelydhigdr - U membpted-bidyickic
1, 4a, 7-tr1;i za-fluorene-7-carboxylic acid ethyl ester
3[ (2- Hydroxy- 7- met hanesul f ony1- 4- oxo-5, 6, 7, 8-t etrahydr o- 4H9-t hi a- 1, 4a, 7-
triaza-f | RowgstRer3wathr &gty 1R @b RO bf adpickst absh atom may form a 3-6 membered
4[ 2- Hydr oxy- 7- ( 3- net hﬁl -butyryl)-4-0xo0-5,6, 7, 8-tetrahydro-4H 9-thi a-
1, 4a,Tp- t rp@Boey el o &h n@mb&r%‘ébwqulwdmwlefmeteéoca@lyd ring;
5[ 2- Hydr P X0z 7 =2 z t Or: 9- t,hi
1, an, 7ot ket R Eall bQARARS B oMl Solborb trdd AR ik b ihthed
61- [ ( 2- Hydh &Yalkylpth-Gs) Glkox§-ahd halahydr o- 4H- 9-t hi a- 1, 4a- di aza- f | uor ene- 3-
car bonyl)-anm noj -cyc| opent anecarb lic acjd
y )R3 andrk3]’ may also F1):)resentn'm gem c?iz%il(l), gem cii—alkyl or spirocycoalkyl arrangement;
R4 is selected from the group consisting of hydrogen, linear or branched (C;-Cs) alkyl, (Cs-
20  Cy) cycloalkyl, aryl, heteroaryl, -(C,-Cs) alkyl-aryl, -(Cl—Cg)alkyl-heteroaryl,' -(C-Cy)alkyl-
heterocyclyl, -C(O)Rs, -C(O)ORg, -C(O)NRsRy, -C(S)NR3sRg and -SO,Rg, wherein aryl and
heteroaryl radicals are optionally substituted with one or more substituent selected from the
group consisting of -(C;-Cyg) alkyl, -(C3-C5) cycloalkyl, heterocyclyl, aryl, heteroaryl, -OH, -
, alkoxy, halo, CN, -CF3, -OCF3, -O-aryl, -SO;-(C;-Cg)-alkyl, -SOz-aryl, -NH,, -NHRo, -
25 NRloRlo’, -NH-CO-(Cl-Cs) alkyl, -NH-SOz-(Cl-Cs)alkyl, —NH-SOz-aryl, -COOH, -
C(O)NH-alkyl, -CONH-aryl -CONH-heteroaryl A -C(0)O-(C;-Cg)alkyl, -C(O)O-aryl, -
SO,NH-(C,-Cg)alkyl, -SO,NH-aryl and -SO,NH-heteroaryl;
Rs and R¢ . are independently selected from the group consisting of hydrogen, linear or

branched (C;-Csg)alkyl, (C3-C7) cycloalkyl, aryl, heteroaryl, fluoro, -COOH, -CONH-(C;-



7[ 2- Hydr oxy- 4- oxo- 7- (t ol uene- 4-sul fonyl)-5, 6, 7, 8-tetrahydro-4H9-thi a-
1,4a,7-triaza-fl uorene-3-carbonyfl -am no} -acetic acid

8[ ( 2- Hydrweyeriyazrg11 7- phenyl car banoyl- 5, 6, 7, 8- t et r ahydr opr¢iHaS201lvo@s19, 4a, 7-
triaza-fl uorene-3-carbonyl)-am no]-acetic acid

9[ (7- Cycl opr opanecar bonyl- 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9-t hi a-
1,4a, 7-triaza-fl uorene-3-carbonyl)-am ng]-acetic acid

10[ ( 2- Hydr oxy- 4- oxo0- 6, 7, 8, 9-t et rahydr o- 4H, 5H 10-t hi a- 1, 4a- di aza-

benzo[ a] azul ene- 3- car bonyl) - am noFacetic acid

LLL( 2- Hy dCaallylg-NKET.(8r-Chlidd.o-MHCOLrgh ¢ LNPIOO Absbrdab L NEPSOI(@, L)k, -
a] pyrim di ne:3-c onyl).- o] -acetic aci
12[(2-Hygﬂggviw¥§§3@%}%ﬁfigiQ@%¥> dr o- 4H 9-t hi a- 1, 4a- di aza- f | uor ene- 3-
car bonyl )r.a4H i i} el [ M : ]

IR Ty A SN R i R U e
fl uor ene-t8igcar bony1) - am no] - acetic acid ’

143-[ (2- Ryd -4- -7,8:dih -4H, 64 I 4,5 ' | 0.3, 2-

L R 16 U e S TRent Sl 228l T
153- [ ( 7- tegtloal® Iaﬁizehygﬁmémn§hoxo-5,6,7,8-tetrahydro-4k#9-thia-1,4a-diaza-
fl uorene-3-carbonyl)-am no]-propionic acid

16[ 7- ( 4- B RbehRoyand-Broripeetbsnwidh giteegen gtom 8 whichahsstiare-attetlgd: map form

A
4H-9- t hi &he, ey ihayrdoatsdn fll 1003 deercan sbleowd] @i MO} -8Bt Whetdh daturated and
L2 el S L CBEL P Sh  cee spy” SHE
Lot rahyar o AT O i & T G 1 Hadh P ot eneatt A b Bl g
20[ 7- ( 2, hewropyehylargs bpiermayyl) -QHhyabkroxyyhale.oXBN,50F 3,7-CB- o t O ainyl o F SO AE Cs) -
alkyl, -SOziaryl, -NH;, -NHR o, -NRoR}¢’, -NH-CO-(C;-Cs)alkyl, -NH-SO,-(C,-Cg)alkyl, -
NH-SO;-aryl, -COOH, -C(O)NH-alkyl, -CONH-aryl -CONH-heteroaryl A -C(0)O-(C;-
15 GCgalkyl, -C(O)O-aryl, -SO,NH-(C;-Cg)alkyl, -SO,NH-aryl and -SO,NH-heteroaryl;
Rg is selected from the group consisting of linear or branched (C;-Cg) alkyl, (Cs3-Cy)
.cycloalkyl,' -(C;-Cg)alkyl-(C3-Cy)cycloalkyl, heterocyclyl, aryl, ~(Ci-Cy)alkyl-aryl, -(C;-
Cy)alkyl- héterocyclyl, heteroaryl and -(C;-Cg)alkyl-heteroaryl, wherein aryl and heteroaryl
radicals are optionally substituted with one or more substituent selected from linear or
20  branched (Cl-Cg)alkyl, (C5-Cy)cycloalkyl, -(C;-Cg)alkyl-(Cs-C7)cycloalkyl, aryl, heteroaryl,
heterocycly;l, -OH, alkoxy, halo, -CN, -CF3, -OCF3, -O-aryl, -SO»-(C,-Cg)alkyl, -SO,-aryl, -
NH,, -NHRjo, -NRjoRio, -NH-CO-(C,-Csg)alkyl, -NH-SO,-(C;-Cg)alkyl, -C(O)OH, -
C(O)NH-(C,-Cg)alkyl, -CONH-aryl -CONH-heteroaryl -NHCONH-(C;-
Csg)alkyl, -NHCONH-aryl, -SO,;NH-(C;-Cg)alkyl, -SO,NH-aryl and -SO,NH-
25  heteroaryl; _
| Ry is hydrogen, linear or branched (C;-Cs)alkyl or -(C,-Cg)alkylaryl;
R and Ry together with nitrogen atom to which they are attached, may form 5-6 membered

saturated ring.



thia-1,4a,7-triaza-fluorene-3-carbonyl] -am nol-acetic acid

21[ 7- (4- Butyl - benzoyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-tetrahydro-4H-9-thi a- 1, 4a, 7-
. triaza-wbuorianssi3- car bonyl ] am no}-acetic acid PCT/IN2010/000579

22[ 2- Hydr oxy- 4- oxo- 7- (4-trifl uoromet hoxy-benzoyl)-5, 6, 7, 8-tetrahydro-4H
9-thia-1,4a,7-triaza-fl uorene-3-carbonyl]-amnol -acetic acid

23{[7- (4-Chl oro-benzyl) - 2- hydr oxy-4-o0x075, 6, 7, 8-t etrahydr o- 4H 9-t hi a-
1,4a,7-triaza-fluorene-3-carbonyl]-am nol -acetic acid

24[ 7- (4- Fl uor o- phenyl t hi ocar banoy1) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o-

4H 9- t hi a- 1, 4dn7anothea zanbddirmer ¢hS peaeitomydti@npatdinaceta corapowhd as above,

25[ ( 2- -7 | t hi b 1- 4- 0x0-5, 6, 7, 8-t et r ahydr o- 4H 9- t hi a-
a7y ok onis Rt RABaRp AT ceep bR st Eenh 26
3- ( Car boxymet hyl aoee b dimedn AT R¥%n e ifV6RSh Sichday f&gﬁfhéﬁh %gﬁ%dﬂg@s' thalill

Compd. Chemi cal Name No. 1, 4a,7-triaza-fluorene-7-carboxylic aci enzy
est er are useful in preparing the compounds of formula (I) and process for preparing such

27[ 7- %2- %(t%hﬁ@#iﬁ@%’l -acetyl) - 2- hydroxy-4-oxo-5, 6, 7, 87t etrahydr o- 4H 9-t hi a-
1,4a,7-triraza-tluorene-3-carbonyl] -am no}-acetic acid

28({742- ( 4- Chl Acthgrhempddimene oy Ithe Drévgdr ‘im)ﬁnﬁon'))iﬁ)-a5nﬁt11)d8gdreplfe9<’ﬁl§ddé@-o4'|‘b 9-
thia-1,4a, 7-triaza-fl uorene-3-¢arbonyl}-am no)-acetic_aci

29[ 7- ( 2- @&PBB@?&OHQH&@@S-@%G‘FW @Citl-né@@@%é??sact Bié&dhydro-411-9-t hi a-

1, 4a, 7- tri aza-A} Qe BRbSAIRRAL A Vihk - HELRP! in@GfiohCis?G! fhathhacentical it
3-[(2- Hydr oxy- 4- oxg- 6, 7, 81 O-tet rahy%jrg%- 4I-1|,nSH- 10- %Shlgaﬂi, 439%“ 1§%a_composmon
benzo[ a] apulpenieg3: campowndl pf dornndd (Py optiemilly mcadmixture with a pharmaceutically

1 a9 e Rkinds (R S BRE ari mol —mcet e acid o oM
322- [ (2- Hydr oXAndAhe?*éinKodim8ntoft fie! FHYAE AnvbitidiHid Q- hbBihed Yof drediiflZ @nemia by
benzo[ a] azul ene- 3- car bonyl) - am no] - propi onic acid .
33[ 7- ( 6- @dmdrisicng p dherapcytisalbbefisetive amepat of@ camporad D fdormmga(Btte alpammal H-
9-thia-1.48.7dLl.gga-fluorene-3-carbonyl]-anino}-acetic acid
_ Another embodiment of the present invention is a method for treating anemia of
15 elderly or anemia associated with conditions like chronic diseases, renal failure, cancer,
infection, dialysis, surgery, and chemotherapy by administering a therapeutically .effective
amount of a compound of formula (I) to a mammal in need thereof.

Another embodiment of the present invention is a method for prevention or treatment
of tissue damage caused by renal ischemia, cardiovascular ischemia, cerebrovascular

20  ischemia, hépatic ischemia or peripheral vascular ischemia by administering a therapeutically
effective amount of a compound of formula (I) to a mammal in need thereof.

Another embodiment of the present invention is a method for prevention or treatment
of tissue damage caused by ischemic disorders including acute kidney injury, myocardial
infarction, stroke, hepatic ischemia-reperfusion injury and peripheral vascular diseases by

25 administerihg a therapeutically effective amount of a compound of formula (I) to a mammal
in need thereof.

Another embodiment of the present invention is a method for prevention or treatment

of tissue ddmage caused by ischemia-reperfusion injury while transplantation procedures of



34[ ( 2- Hydr oxy-7, 7- di met hyl- 4- oxo-5, 6, 7, 8-t et rahydro-4H9-thi a- 1, 4a- di aza-
fl uorene-3-carbonyl)-am no] -acetic acid

35[ 7- ( 6- GRbhAyRYshdazi n- 3-y1) - 2- hydr oxy- 4- oxo- 5, 6, 7, 8- pei/IRMM Glosvs A 9-
thia-1,4a,7-triaza-fluorene-3-carbonyl]-am nol -acetic acid

36[ 7- (3 Cyano- pyri di n- 2-y1) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9-t hi a-
1,4a, 7-triaza-fluorene-3-carbonyl]-am ngl -acetic acid

37[ 7- (3- Chl or 0- 4-net hoxy- benzoyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o- 4H
9-thia-1, 4a, 7-tri.aza-fl uorene- 3-carbonyl] - am nol -acetic acid

38[ ( 2- HyddSI@Xr)s- fikoXldved, &1, kidhe§, BY-ddanakitens- 4 Hhdrapduticalyl  ARcli@Z@ount of a
cycl ooct a[ a] i ndene- 3-carbonyl) -am no] -acetic acid

39 ( 2- Hy dsRPund phpamuia () toea Mopmmel gyeeed thergofg. t et r ahydr o- 4H 9-t hi a- 1, 4a, 7-
fl

40221 (2 Hyar eGSR RR Tyl £ g So b QU o g T

fl uorene- f@r ﬁa@@wﬂbona]ﬁamédlpmmttﬁmntmaang dnemia. yd o

411 7- (3, - 4- t I o- -

Chl a3 am, 71 rAB S I MG T L8 SR ARG (B e of gqrapound of formla ()

42[ 2- Hydr@xmhéﬁmmm@a&myﬁrfbﬁﬂéawmémwef Sdéy oﬁaﬁe@ﬁlaas%éfa%d%h

9-thia-1,4a, 7-triaza-fl uorene- 3-carbonyl Kam nol -aceti'c acid

432-[( 2- m@dmps Alike- ghrenichliseasesx eerB! dailure, cancenhjmfediont dialysis.a srgdny- didiza-
fl uorene- {hlgpa?xl) am no] - 3- net hyl - butyrl c acid (L-isoner) 44.

2-[(2-Hy T oX di net hy1- 4- oxo-5, 6, 7, 8-t etrahydro-4H 9-t hi a- 1, 4a- di aza-

f1 uor ene- 3- CarMmlyék)enﬁjMHﬁéntmf@Im Sr8sehit &ﬁfbﬁhdlﬂsltﬁ@ﬁé%rdf a compound of formula (I)
45[ 7- Di_ chl or o- 4- net hoxy:-benzoyl) - 2- hy drox%?4 oxo0-5, 6, 7, 8-t et rahydr o-

4H 9.1 ﬁ. ngEth&aprqpar%tiogz%f 3 MGGicamEnaE QFGHS%‘}HH o1y %?nta‘éfetﬁsee demage caused by
o7 3 ] R DS ARG SO, fy il
[ 2- Hydr oxperiphaalovaseyldripchemih.- benzoyl) - 5, 6, 7, 8-t et r ahydr o- 4H 9- t hi a-
Another embodiment of the present invention is the use of a compound of formula (I)
for the preparation of a medicament for prevention or treatment of tissue damage caused by
15  ischemic disorders including acute kidney injury, myocardial infarction, stroke, hepatic
ischemia-reperfusion injury and peripheral vascular diseases.
Another embodiment of the present invention is the use of a compound of formula (I)
for the preparation of a medicament for prevention or treatment of tissue damage caused by
ischemia-reperfusion injury while transplantation procedures of organs like liver or kidney.

20 DETAILED DESCRIPTION OF THE INVENTION:

In one embodiment, the present invention provides novel compounds of formula (1),

O o0 R
P
T
Y z\N XR
R, Ry

@
their pharmaceutically acceptable salts and their isomers, stereoisomers, conformers,
25  tautomers, polymorphs, hydrates and solvates, wherein R, Ry, R, R3, Ry, X, Y, Z, m, n and P

are as defined above.



1,4a,7-triaza-fluorene-3-carbonyl]-amno}-acetic acid

48[ 7-(3,5-Bis-trifluoronethyl -benzoyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o-
4H 9-t hi awd,2dm/04581m1 aza- f | uor ene- 3- car bonyl ] - am no) - ac ePCe/1I8RI10/000579

49{[7- (3, 4-Di chl oro- benzyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9-t hi a-
1,4a,7-triaza-fluorene-3-carbonyl]-amno)-acetic acid

50[ ( 2- Hydr oxy- 4- oxo-5, 6, 7, 8-tetrahydro-9H 9-thi a- 1, 4a, 7-tri aza-fl uor ene- 3-
carbonyl)-am no] -acetic acid, hydrochloride salt

51[ 2- Hydr oxy- 7- ( 7- net hoxy- 6- met hyl -i ndan- 4-yl net hyl ) - 4- oxo-5, 6, 7, 8-

t et r ahydr o- 4H 8- famiky- af specifict onzpoanfly of pantieultds mamtesm\)vit]mamerub))vacf@imﬁa i d

i a. 1, 4 opps e Smppbi bichenst BB ot elbubetoles RIS Conpd.

Chem cal Nane No.

53[(7,7-Diethyl-2- hydroxy 4- 0x0-5, 6, 7, 8-tetrahydro-4H-9-thi a- 1, 4a-di aza-
f 1 uor ene- emMpdon ﬁyenaﬁa Mmecet i c aci d

542-1( 2- I—%ql(; oxy-7, 7-di net hy1- 4- oxo-5, 6, 7, 8-t etrahydro- 4H 9-t hi a- 1, 4a- di aza-
f1 uor ene- 3- car bony1) - ami no] - 2- net hyl - propi onic acid

55[ ( 2- Hydrloxy- 7, 7{(di-Hﬁd1by)1-44o>mxi;65 SBtettabydreUiBHykia d 4-4idz4-udrede-4a- di aza-
fl uor ene- 3-car bon\éa% noj - a etic acid, L-isoner

56[ (7- Benzoyl ami n W%’ 6 7, 8tetrahydro 4H 9-t hi a- 1, 4a-

di aza-f | uor ene- 3- 6aCRAIK hCh

57[ (2- Hyd%xy P s %ﬁleﬁ%%gﬁ%f%zmﬁ 6’%’30’1«’3&8 dilydro-ghleH- 2 thia-;
car bonyl ) - am no} _éd@ﬂrmaa@ﬂdorene -7-carboxylic acid ethyl ester

58[ ( 2- Hydr,oxy- 7- 1:4- 0% 6,7 trah 4 i

f1 uor ene- 3- car bon hﬁ% PR0] ’E%tg?‘qeémg%}yg' LRLOE J‘_Ftrahy‘;}oa“}g'tﬁadl

59[ (2- Hydr oxy- 4- omZ%wl}.éarﬁorﬁzlﬁaﬁlﬁfoq@baﬁr@I&H9 thi a- 1, 4a-di aza-
fl uorene- 3 car bonﬁ%} am no] -acetic acid

60[ ( 2- Hydrtoxy- 6, 6 Aoy y-74CoRethsl-butyryd)-4-oxp Dy G8detaahydra-AHaL-thiata- di aza-
fluorene-3-car bonY,@nﬁWhu&%ﬁé—@-ca?b%'ngl]-ammo}-acetlc acid

5 {[2-Hydroxy-4-o0x0-7-(propane-2-sulfonyl)-5,6,7,8-tetrahydro-4H-9-thia-
' 1,4a,7-triaza-fluorene-3-carbonyl]-amino }-acetic acid

6 1-[(2-Hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3-
| carbonyl)-amino]-cyclopentanecarboxylic acid

7 { [2-Hydroxy-4—oxo-7-(t01uene-4-sulfony1)-5,6,7,8-tetrahydro-4H-9-thja-

- 1,4a,7-triaza-fluorene-3-carbonyl]-amino} -acetic acid
8 [(2-Hydroxy-4-oxo-7-phenylcarbamoyl-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-
triaza-fluorene-3-carbonyl)-amino]-acetic acid
9 ' [(7-Cyclopropanecarbonyl-2-hydroxy-4-o0xo0-5,6,7,8-tetrahydro-4H-9-thia-
1,4a,7-triaza-fluorene-3-carbonyl)-amino]-acetic acid
10 [(2-Hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-
“benzo[a]azulene-3-carbonyl)-amino]-acetic acid
11 4 [(2-Hydroxy-4-oxo-7,8-dihydro-4H,6H-cyclopenta[4,5]thiazolo[3,2-
. a]pyrimidine-3-carbonyl)-amino]-acetic acid
12 | [(2-Hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3-

carbonyl)-amino]-acetic acid, sodium salt



61[ ( 2- Hydr oxy-7, 7-di met hy1- 4- oxo- 5, 6, 7, 8-t etrahydr o- 4H 9-t hi a- 1, 4a- di aza-
fl uorene- 3-carbonyl) - net hyl -am no] -acetic acid
621- [ ( 2- RyOr20xy43817- di et hy1- 4- oxo- 5, 6, 7, 8-t et r ahydr o- 4lIHc9ANI1v0M570a- di aza-
fl uor ene- 3-carbony1l) - am no] - cycl ohexanecar boxyl i ¢ acid
631- (7, 7- D met hyl- 2- net hyl sul f any1l- 4- oxo-5, 6, 7, 8-tetrahydro-4H 9-thi a- 1, 4a-
di aza-fl uorene- 3-car bonyl) - pi peri di ne- 4q4gar boxylic acid
64[ ( 2- Hydr oxy- 4- oxo- 7- phenyl-5, 6, 7, 8-t etrahydro- 4H 9-t hi a- 1, 4a- di aza-
fl uor ene- 3-carbonyl) - am no] - acetic acid
65[ ( 2- Hy dr@ompd.- oChemiGal Ndmyelr o- 4H, 614- 7- oxa- 9- t hi a- 1, 4a- di aza-f | uor ene- 3-
" carbonyl)-am no] -acetic acid 14 Conpd. Chem cal Nanme No.
66[ (2- Hyd y-5,7,7-trinmethyl-4-oxo0-5,6,7,8-tetrahydro-41-1-9-thia-1, 4a-di a
za- fluorgne-3-ca t &g
67[ ( 2- Hydrquy 4, 7[@“??‘%“}%.“@ Hg&roﬁgat%@rgﬁ%kr P S e e NI
di aza- | uor ene- 3- Suetsner) icprbomyheimiackadetic acidd )
68 2|\/Et Isulfa x058d y 4 it za-
fl Lf)r ene- car bo ngﬂz 14-[%8 0%y %52 ?? ‘g@(ddo urpgh'cyd(’pemaf“aﬂ&"aml(% v
69[ (5- Et hoxy 2- rrea]pyhﬁnmlhaaycbr&n@mcm&nﬁ} propidn@i dcdy dr o- 4H-9-t hi a- 1, 4a- di aza
- fluorene-3-car bona/,/l am no£ acetic acid ethyl ester
o}

7ON-[ (2" - By dr oxy- & [Usteg-Butyb-hydroxyrisoxze-fi677. $4letishy oA Odbico biadiazag' -

pyrimdo[2,1-b][1 %FH - '] glycine

71[ (7-1sopropyl- Zﬂt?r&ex?ﬁ@? ﬁﬁglﬁﬁﬁ%ﬂoéﬁgl%gyt etrahydro-4H9-thi a-1, 4a, 7-
triaza-fl dérene- 3{[(7'3(Ftleiﬁmycb}bemzoylb>]2 l@dﬁbdye4 axo-4,6,7,8-tetrahydro-4H-9-thia-

723- ( Car boxynet hy ydrox - QX0- 5, 6 7, 8-tetrahydro-4H 9-

rh
t hi a- 1, 4a- di aza- f ‘ ﬁ@?éﬁgggﬁﬂ%ﬂe’%gm n |aH“ acetlc acid
[7- (3, 5- Diyret hyl - AL @Zhlors-thiophéndBlshmb j Q@&Mﬂox‘}l' - § 1657 g-éérefhﬂhr sahydro-

4H 9-t hi a- 1, 4a- di aza-f | uor ene- 3- car bonyI]-am nol -acet|
742- [ (2- Hydr oxy- 441d>0sthin- 6,47, 78rinza-fladrenk-3-cathody ] insnd} - d@tldlaalzia f1 uor ene- 3-

18 . {[2-Hydroxy-4-oxo0-7-(5-trifluoromethyl-pyridin-2-y1)-5,6,7,8-tetrahydro-
“4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino } -acetic acid
19 - {[2-Hydroxy-4-oxo0-7-(4-trifluoromethoxy-benzenesulfonyl)-5,6,7,8-
tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino } -acetic acid
20 ; {[7-(2,2-Dimethyl-propionyl)-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-
thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino} -acetic acid
21 { [7-(4-Butyl-benzoyl)-2-hydroxy-4-ox0-5,6,7,8-tetrahydr0-4H-9-thja- 1,4a,7-

. triaza-fluorene-3-carbonyl]-amino}-acetic acid
22 {[2-Hydroxy-4-oxo0-7-(4-trifluoromethoxy-benzoyl)-5,6,7,8-tetrahydro-4H-
- 9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino } -acetic acid
23 {[7-(4-Chloro-benzyl)-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-
- 1,4a,7-triaza-fluorene-3-carbonyl]-amino } -acetic acid
24 {[7-(4-Fluoro-phenylthiocarbamoyl)-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-
4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino } -acetic acid
25 [(2-Hydroxy-7-isopropylthiocarbamoyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-
1 ,4a,7-triaza-fluorene-3-carbonyl)-amino]-acetic acid

26 3- (Carboxymethyl -carbamoyl)-2-hydroxy-4-oxo-5,8- d1hydro 4H,6H-9-thia-

+ 4 ~ ., ~™ ~ ] L4 c1t 1



car bonyl ) - am no] - 3- net hyl - pentanoi ¢ acid (L-isoner)

753- (1H 1 ndol- 2-y1)-2-[ (2- net hyl sul f anyl - 4- oxo-5, 6, 7, 8-tetrahydro-411-9-thi
a- 1, 4a- dvezatfidsssan ene- 3- car bony1l) - am no] - pr opi oni ¢ aci ¢cfhNzm|eon®s)9

763- (3H 1 m dazol -4-y1)-2-[ (2-net hyl sul fanyl-4-oxo0-5, 6, 7, 8-tetrahydro-4H 9-
t hi a- 1, 4a- di aza-fl uorene- 3-carbonyl) - am no] - propionic acid (L-isoner)

773- (4- Hydr oxy- phenyl) - 2-[ ( 2- net hyl sul f gpyl - 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9-
t hi a- 1, 4a- di aza- f.| uorene- 3-carbonyl) - am no] - propi onic acid (L-isoner)

78[ (2- Hydr oxy- 4- oxo- 7- pyri di n-4-yl net hy1-5, 6, 7, 8-t et rahydro-411- 9-t hi a-

1, 4a, 7- t r iGaapdl u@hended-Nanbonyl) - am no] -acetic acid 15 Conpd. Chem cal
Narre No.

792- Met hyllg‘bl fanyl 4- oxo- 6, 7, 8 9-tetrahydro-4H, 511- 10-t hi a- 1, 4a- di aza-

benzo[ a] azul ene- 31 uarRMY4gofknb: 1-yl -et hyI ) - am de
80[ (2- Hydr oxy- 7, 7- di met hyl-4 ooxo@S&gb&eglﬁﬂggtH?%ﬁé}gregﬂeﬂHg t hi a- 1, 4a-di aza-

fl uor ene- 39car bon cza@};ag L -4H-9-thia-
81[ ( 2- Et hoxy- 4- ox)(g@é }rog?ﬁ%tﬁ;/ﬁ ro g"’xa 10- t @ﬁ%{teﬁg}méflr&%@ thia
benzo[ a] azul ene- 31éar7bfolﬁgt&ﬂuan¢m6}caalwvl]eanaoo}}aceuc acid

82[ (2- Hydr@xy-4- 0xor 6, 4, S 2-tetra 10-t hi a; -
beLgo[ zl;ily a22(§| gne 3{&5@5 4'8%(“ 'Rf“?%’ %?8&11 %{ h&@"é"’@’?o&%t]ﬂ? §dro-4H-9-
83[ ( 2- Hydr oxy- 4- o#fia-6,48, ﬁuaza-ﬁhbﬁhyfér@rwdﬂyﬁ}khrﬁﬁroyiabe%rclacﬂﬁ dl aza-
benzo[ a] azul ene- 3- car bonyl) - am noFaceti ¢ aci d, inine salt (2:1

841 ( 2- Hyd29xy- 4. ol G- Gy dorEnttacaby ol By drPIBHon0-1, ATT- Bmap b9 i
b | 3 t
De (o Bar oxe . oL AR SRR OB G by lafialft 53 i s

benzo[ a] a30l ene- 33{@2 Hgdtpk)f-4amcn6]7 S@-adtiahydrot4H, SHi yothies $ j4udigal t

86] ( 2- Hydroxy4o [?3 tetr ro 4H, 5H 10-t hi a- 1, 4a- di aza-

benzo[ al azul ene- 3 ?‘E}‘lﬁneagrﬁéﬂ saminokpropionig agidym sal t (2:1)

87[ (2- Hydexy- 4- ox@-1§ 9- digz2

benzo[ a] azul ene- B{Qar ong}i (g%hﬁtg]m%fé%g gg%%@ 6trr‘g8 ﬁ%t;salh ?nrosaﬁi‘zga?’ba 1)
1,4a,7- tnaza-ﬂuorene 3-carbonyl]-amino}-acetic ac1d

32 2-[(2-Hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-
benzo[a]azulene-3-carbonyl)-amino]-propionic acid
33 {[7-(6-Chloro-pyridine-3-carbonyl)-2-hydroxy-4-oxo-5,6,7,8-tetrahydro-4H-
9-thia-1,4a,7-triaza-fluorene-3-carbonyl}-amino} -acetic acid
34 [(2-Hydroxy-7,7-dimethyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-
fluorene-3-carbonyl)-amino]-acetic acid -
35 {[7-(6-Chloro-pyridazin-3-yl)-2-hydroxy-4-oxo-5,6,7,8-tetrahydro-4H-9-
thia-1 ,4a,7-triaza-fluorene-3-carbonyl]-amino}-acetic acid
36 - {[7-(3-Cyano-pyridin-2-yl)-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-
- 1,4a,7-triaza-fluorene-3-carbonyl]-amino }-acetic acid
37 {[7-(3-Chloro-4-methoxy-benzoyl)-2-hydroxy-4-o0x0-5,6,7,8-tetrahydro-4H-
9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino }-acetic acid
38 [(2-Hydroxy-4-0x0-5,6,7,8,9,10-hexahydro-4H-11-thia-1,4a-diaza-
cyclooctafa]indene-3-carbonyl)-amino]-acetic acid
39 : [(2-Hydroxy-7-indan-5-ylmethyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-

triaza-fluorene-3-carbonyl)-amino]-acetic acid



88[ (2- Hydr oxy- 4- oxo0- 6, 7, 8, 9-t et rahydro- 4H, 511- 10-t hi a- 1, 4a- di aza-
benzo[ a] azul ene- 3- carbonyl) - am noFacetic acid, amoni um sal t

89[ ( 2- Hydwoxytfo4ssq0- 6, 7, 8, 9-t et r ahydr o- 4H, 5H 10-t hi a- 1, #eTAN2@&000579
benzo[ al azul ene- 3- carbonyl) -am no] -aceti c acid, diethylamne salt

90[ (2- Hydr oxy- 4- oxo-6, 7, 8, 9-t et rahydr o- 4H, 5H- 10-t hi a- 1, 4a- di aza-
benzo[ a] azul ene- 3-carbonyl) -am no] -acetyg acid, choline salt

91[ ( 2- Hydr oxy- 4- oxo0- 6, 7, 8, 9-t et rahydr o- 4H, 5H 10-t hi a- 1, 4a- di aza-
benzo[ a] azul ene- 3- car bonyl) - am noFacetic acid, tronetham ne salt 16 Conpd.
Cheni cal - Néoyapdlo. Chemical Name

92[ (2- Hydr oxy- 4- oxo- 6, 7, 8, 9-t et rahydr o- 4H, 5H 10-t hi a- 1, 4a-di aza-
benzo[ a] aztit-ene- 3- carbonyl) am noFacetic acid, histidine salt

832- Met hylgul f any 3:fo- Pfsfﬁr(@th Q-vd?rnétﬁw @JQXQ 5%, "f'%dtet?ztﬁ' Jiﬂ) Elﬁ' Rihta-1ZadidAe-
benzo[ a] azul ene- 3- carboxy ic acid car anDyfne hyl -

842- Met hyl sul f any fluarepg-3-@riforg)samiso}-propibmic 4cid 511- 10 th| a- 1, 4a- di aza-

a5[ (4- Chi dlo- benz§i5 o e RgREFPARD T TR B AT ARA 928 s 10

t hi a- 1, 4a- di aza- beizo| %]ﬁ&hb@ﬂ@o&n@@tmﬂyl] @ﬂ"nﬁp-hcétfc&&dl& acid
864- [Cycl oBentyI 2- et hyl sul fanyl-4- oxo- tetrahﬁdro-4H, 5H 10-t hi a-

1, 4a- di az&#2benzo[ alaHdwxE-73¢Gcme E}fo%)fhh%]myﬁhf’")ﬂxpé &di8ctetrahydro-4H-
972- Hyd 4- 8 i -
o Sl o] e godhify 4397 F@%?#%q r% 0X0- gh);llgr ro Q%ﬁnﬁg?‘g ity

benzo[ a] azul ene- 3- car bdxy -ethyl)-am de
982- Hydr ox- 4- ox0QQ(ZZHSdfbxlye?c,7-dh;1dh5al—44—bb<5-l5l—61’ﬂ8{tdftramyﬂlro4¢H€9 thizd 4a-diaza-
benzo[ a] azul ene- 3: car bo>§yl iC | d Céfgohe |.car banoyl met g%ll -am de

992- Hydr oxy- 4- oxolBOFIg Sef 1t6‘3frFﬁ%Fl (Ig1s0

benzo[ a] azyl ene- 32@1 Hs}awxw aaixﬂetﬁﬁmasfd) @fyﬁmydh aRS-ilo. ﬂﬁm 48 diaza-
1004- [ Cycl opent yl hydr oxy- 4- oxo-6, 7, 8, -tetrahydro 4H,5H 10-t hi a- 1, 4a-

di aza- benzo[ a] az uﬂemneﬁsmbsmwm@mlam-pmpmm aaid GD-amm;br)
101] Benzyl (2 hydy [QIX (33 f’ Dléﬁ)oro -inethoxy terrlgoyY igyért)lkg—'j- -0X0- glgl7a8 %etraﬁ I aza-

. 4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino} -acetic acid

46 | {[7-(3,5-Bis-trifluoromethyl-benzyl)-2-hydroxy-4-oxo-5,6,7,8-tetrahydro-
4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino} -acetic acid
47 {[2-Hydroxy-4-o0x0-7-(4-propyl-benzoyl)-5,6,7,8-tetrahydro-4H-9-thia-
: 1,4a,7-triaza-fluorene-3-carbonyl]-amino}-acetic acid
48 {[7-(3,5-Bis-trifluoromethyl-benzoyl)-2-hydroxy-4-oxo-5,6,7,8-tetrahydro-
' 4H-9-thia-1 ,4a,7-triaza-fluorene-3-carbonyl]-amino}-acetic acid
49 {[7-(3,4-Dichloro-benzyl)-2-hydroxy-4-oxo-5,6,7,8-tetrahydro-4H-9-thia-
) . 1,4a,7-triaza-fluorene-3-carbonyl]-amino}-acetic acid
50 ' [(2-Hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-3-
carbonyl)-amino]-acetic acid, hydrochloride salt
51 . {[2-Hydroxy-7-(7-methoxy-6-methyl-indan-4-ylmethyl)-4-o0xo0-5,6,7,8-

tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino } -acetic acid
52 - {[2-Hydroxy-4-0x0-7-(4-trifluoromethyl-benzyl)-5,6,7,8-tetrahydro-4H-9-

thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino } -acetic acid



benzo[ a] azul ene- 3- car bonyl) - am noFaceti c acid DEFI NI TI ONS: The,
followng definitions apply to the terns as used throughout this

speci fi cavoani/usdiess otherwise linmted in specific instemaes10/000579 The
term "conpound” enployed herein refers to any conpound enconpassed by the
generic formula disclosed herein. The conpounds descri bed herein may
contain one or nore double bonds and thgyefore, may exist as isoners,

st ereoi sonmers, such as geonetric isoners, WD 2011/045811PCT/1N2010/ 000579
17 E and Z isoners, and may possess asymmetric carbon atons (optical
centres) @oipdier Chemecaldaneexi St as enantioners, di astereoi soners.
A(:cording[g%Te the: chem cal structures described herein enconpasses al

possi bl e reoi somers of the illustrated conpounds including the
st er eoi sorgr i cal | y7 BUsRHyPHIYdRoxd-4-096 ST B tERlHyUr PUID.1RNY 4311801 SOMeri
m xtures 5 (racengtgs): ?ﬁe 3§§3§Ln8 deSér’ibed herein,” may exist as a

conf ormat i onal i stnwese-3watboagl)ahune]-aetibacid f orm The conpounds may al so

exist in ver al t ric forns includi enol f the keto form
and m xt uPés ther%’i&.’ ﬁg\&%yﬂ Pﬂwthxqﬁéo’&oﬁgﬁii@%@?é‘&‘ﬁ%’?@@éﬁé‘?‘ﬁ%ﬁ her ei n
enconpass al | p_OSﬁh&la@e-B%_ufﬁéﬁ?li)laﬁ;iﬁé]tzrﬁ;eﬁ{yllrpk’@iéﬂiéu&ﬂr ated conpounds. The
conpounds descri bed also include isotopically | abel ed conpounds where one

or nore afdons 10 3 FEdsexyal.drdimethyk4-oxpf.&r Srictrahydne-¢He9-thiathi4a-diazas

conventi onal I'y foﬁl{l‘cﬂeﬁ&-@%&&h@g-aﬁ%h%ﬁ%ﬁ cetic 8&8'01?3‘?({1 a%f may be

i ncorporated into the compoun ventron inc but are not

limted t662H, 3H(7-B2azoyldinolBhlydrdRP-4-ckd05,6F185tetrlloydobIIS-thiayl i st i n

unsol vated forns as |1 as_sol vat gd f.orms, .including hydrated forms. In
gl 1

general , conpoun : Yengryfrthosyl smiaglrasstieacid cer t ai n” conpounds may exi st
in multipke cryst@gbltyaro8rs-8R05HIPYSetlahy HRY-IH:0-b - D80G Bh.MidkdneRfly Si cal
fornms are equival ent “for "the uses conte%pl ated herein and are 1 ntended to
be within the scogebayl)dminpl-esatictacidnvent i on. The use of the terns

"a" and "ap" and "and,simlar refer Ln,th opt e f describing
the i nven? gon (es[;S%'EFYQFW' 'H‘%Aﬁé%’fﬂ' tﬁ%%e%ﬁah%drf)b‘ﬁ%ﬁﬁgﬁ%’f'alaﬁ%’) are to be
construed to covefluhieid3h®ohilNaHlind]-R86c Adig plural, unless otherw se

i ndi cated herein or 20 clearly contradicted cont ext . Further, it

by
shoul d be5%nder stl6&dlydirent-pue7rripp ¥t T.6:¢ Botetahysito-d hed-thiag Aandiszaar e
illustrated, a dagh ("-7). kLndi 2 th ol nt of attachnment of the parti al
structure to the?ﬁ%osr%neé%)C?'!r?gg#%l%}élgm]éa.%e%]%c“?]orrencI ature of the conpounds of
the presegd i nven2-elydasky-616idimbhel-hox6isne,7 8-t@@alddeRnHEhid-Q daSlidar) dr aw
(version 2.2) from MDL & ACD/ Labs Pro-version 12.0. "Pharmaceutical ly
accept abl e sal t" fugrenes3carbgndyaming]-agelioadund, which possesses the

desired r macol g1 b Vi: S S

i ncl ude: p?g) aci OR%E}@ h"g’?’z{g“%’?h 9{_‘(‘)?021832?96\;7’? F][Etlr n§r g%ﬁﬂ%_gh(?#_gga's(ﬁ%%- as

hydr ochl ori ¢ aci dludmyb-Doarbonyl )-acitloll-amihd Juadetic acidd, nitric acid, carbonic
acid, phogphoric ' nd e like; or formed wifh organic WO |

2011 045894 PCT) 1@@2%7136@8’5‘773 l@mléfﬁry 4-i0ch6 é"é\émééw@oﬁalﬁh'ﬁr]o‘tﬂ'@ﬁ% aci d,
i sobutyric acid, ﬁlﬁ%_@x{boi-%ax%%hfb-aﬁl)ﬁfd]%?@B&é%&ﬂéﬂﬁc%ﬁﬁi d, oxalic acid,

glycolic acid, pyruvic acid, lactic oni ¢ “aci d, succinic acid,
suberic a63d, nali-67,2dimethybReanethplsilfanyl-d o %64 @S- wirahyadro-dH-8-thieilha-ci t ri c

aci d, benzoic aci 35 (4- hydroxybenzoyl)),. benzojc acid,, phthalic acid,
cinnani ¢ aci d, m‘ﬂﬁ@rﬁl‘é?fe%gg'é?fl{ﬁ’,}l’nﬁ@ﬂéﬁ@wr '8?{}787()’31&3&? et hanesul f oni ¢ aci d,
1, 2- et hang4li sul f qQ-$1yafdxg-4-dxoNMMeANYSb h IR EHAYREI4¢-9%hid. 1 Redgepesul foni ¢

aci d, 4-chlorobenzenesul fonic acid,” 2- naphthal enesul foni c acid,
4-t ol uenesul f oni dlugsene-3-carbpny)-smindraceticadid, 4- met hyl bi cycl o

[2.2.2]-0gt-2-ene-Ligcarhoxylic [ I t ONL G, AC 3- phenyl pr,opi oni c
bei d, tr byt adq RS OLE Ay HEPICEb PR SuRT S e
acid, gluconic acdatbonyh)ngihtFadetiBiacidaci d, gal actunoric acid, glutam c acid,
hydr oxynapht hoi ¢ acid, salicylic acid, stearic acid, nmuconic acid, and the
like;, or (2) salts forned when an acidic proton present in the parent
conpound is replaced by a netal ion, e.g., an alkali metal ion, an al kaline
earth ion, or an alum numion; or coordinates with an organi c base such as
et hanol am ne, di et hanol am ne, triethanol am ne, N nethylglucam ne and the
like. Also included are salts of 15am no acids such as arginate and the

| i ke (see, for exanple, Berge, S M, et al., "Pharmaceutical Salts",
Journal of Pharmaceutical Science, 1977, 66, 1-19). As used herein,
the term "pol ynor ph" pertains to conpounds having the sane chem cal
formula, the sane salt type and having the sanme form of hydrate/sol vate but
having different crystallographic properties. 20As used herein, the term
"hydrate" pertains to a conpound having a nunber of water nol ecul es bonded

b o B - a . T v o




chem cal changes under physiol ogical conditions (in vivo) to provide the
conpounds of the present invention. Additionally, prodrugs can be converted
to the compeundessii the present invention by chem cal orchiiszhentsal

met hods in an ex vivo environment, for exanple, transdermal patch reservoir
wWith a suitable enzyne or chem cal. Prodrugs are, in sone WO

2011/ 045811PCT/ 1N2010/ 000579 19 situati pp, easier to adm nister than the
parent drug. They nmay, for instance, be bioavail able by oral adm nistration
whereas the parent drug is not. The prodrug may al so have i nproved

sol ubi |'i t YCompghaOheadtalgNaaaé conposi ti on over the parent drug. Esters,
pepti dyl rivati-ves and the |ike, of the conpounds are the exanpl es of
prodrugs ol®the present invention. In vivo 5 hydrolysable (or cleavable)
ester of ggconpound-Bidbles LveRdd hat G 18, G ALk _group
is, for exanple, ;gqplggr %rg%egfffggﬂatwgﬁgggtsgg’ghgg%lg?mmﬁﬁgt@asq%%ir?%%ysed in
the human O ani nélkolspely-qasbqnybeansisol-aeetipacidnt aci d. The term

"substitutgd", as;ysed, herein, incl O-, a ol y-splstitution by a
naned subs6? i t uent [(?g[%df{gxyegtfebnfnogﬁﬂé#g’zi%ﬁtgg%‘yélﬁ%lﬂg{]ﬁﬂ%p% éﬂ%g’tﬂi“f‘ﬂtfpaﬁn
(i ncluding mul ti piazdfustehsBidamborym-ahinbecetiv@Bidsi te) is chemcally allowed
and whi ch neans that any one or nore Sf(drogens on the designated atomis

1

repl aced W8t h a sHPMethglsubfanstid-oxno-p.Sulibsred N B -dishievi, 4rediazarat t he
designated atonm s h_ e 45 Nnot...excqeded, and that the substitution
results in a stabflgg%g@rrgocuné’?&r}%rlﬁ%g%flg?é&ahen a substituent is keto, then
t he two hyé@r ogens[(6+Ethdrey-2noathds fangbi-axed.,6, ASHetalbaite-4 HePisia1 Ra-dRhza- R2

....) and their fyrther 15 substituents described herein may be attached to
the main structur u%l?ﬂ%ﬁgf%@ﬁ@&fl&ﬁﬁwﬂeawﬁ&w £Y8 which results in

formtion7gf st abhey@AFRRMIUY-oxo-6.9-Aydts AT ShRofcfelofidbphic- PR hal ogen”
substituent is a nonoval ent hal ogen radi cal chosen from chloro, brono, iodo
and fluoro. The tpymmidg(dib][1.3dbenhzethidrel]-Fybrarbonyliglyeine achenent with

anot her group refgrs t 20 saturated ali tj £ hydrocarban, radical having
the indi cated nuntiérsd OP?,%%b%lﬁﬁllgrsgﬁényjh@o’f(ﬁg’?’#’g'tqﬁ%gﬁ%gf‘{}?‘%ftgﬁ?ﬂ?a’%
substituted. \Wentrazs@asehtBtcdrborypedninbl-Beetiefagidence to an al kyl, the
subscript refers to the nunber of carbon atons that group nmay contain. For

exanpl e, &2"C 1- ttCarherymethrkearbanodhy-hariopy-4exard.ochbbitetiabydy-dAd-t o si x
carbons in the stgi Q&Fﬁ-%iaz’aﬂfh%%e E -cgﬁ?@%%'g t chain, branched chain or

cyclic. The said a may be optiona Stituted with 25 substituents

at positi @hs t hat {[dq3eDiméthyi-pyrazubiibyl)-2ah&hfletltandd-Uroxohs 6 JreRaarfdren of
conmpounds falling I%‘ thin the scope of this invention. The said alkyl is
optional |y substitistian fa-dinza-Tlugrenge-carbenyll-arainog -dcpidepriddent | y sel ect ed

(G (Gl Bl £y Dam nos T8 SRR+ o goy o A AR TR B ARG 000570

20 The t er matlinybxartinog-B enethyltgenganpicadcid/(L-igomep) as defined herein

above attagghed to rent cul ar iety thro an .oxygen brei dge.
The term 9§ryl " r3'?ﬁ'$"§’?ﬁ%'ezé¥ll)' F ﬁ'ﬂqﬂbylﬁ‘rln%ﬂ}ﬁl'¥'8?‘°'é>éﬂth%tf F‘b‘ﬁHr%‘théa'G to 10
menber ed nmonocycl l,¢a—@faz§11ﬂ§&$f2=.|nb13-é@ﬁ&@@tﬁf%ﬂﬁ)?bfﬁpﬁgﬁé hAd (B¥sUny) Whi ch may be
unsubstituted or 5 substituted. The term "heteroaryl” refers to an
aromatic @Poup for-(Ekdmislazol-4tyl)cir[(smethgsulfanyl4 oo’ 6 4 8- tetmlngdrai4Hz9-or

bi cyclic ring sys i.ch has at, | east .one. het er oat.om. i.ch y be -
unsubstituted or %uﬁagis’?%l\jphatz%' UoRGHE-3r ¢ nyNé%WBE’P%IOIH%%QZﬂ'IW%?n i ncl udes
oxygen, s@ffur argi(4HydesepheaP]e(2- eyl fietByI0Lbeb %16, 7 8ab@IydkR4A--ul | y or
partially saturated cyclic group, for exanple, which is a 3 fo 14 nenbered
nmonocyclic or bi dhiarl.ta-diaggrilyoeaned-cagpnyh)-anaigokpropienic agid L tisnmaarbat om

whi ch may~fe uns i d L T "het er ani as used
herei n i n&l udes 3@? E\ﬂygxgﬁ ? %?'%' ldﬁ'%&glgeetgyﬁg’6}7%'@“&&85%@5@1%i n, "room
tenperature” ref el 4a,T-orizatfanpaied-virbold)-wRaib] Aetidacidd 35 C. 15 As used
herein, the term"mamual " neans a human or an ani mal such as nonkeys,

pri mates, dogs, cats, horses, cows, etc. The ternms "treating" or
"treatnent” of any di sease or disorder as used herein to nean adm nistering
a conmpound to a manmmal in need thereof. The conmpound may be adm ni stered

t hereby providing a prophylactic effect in terns of conpletely or partially
preventing or 20 del aying the onset of a disease or disorder or sign or
synptom t hereof ; and/or the conpound may be admi ni stered thereby providing
a partial or conplete cure for a disease or disorder and/or adverse effect
attributable to the disorder. The phrase "a therapeutically effective
anount” neans the anount of a conpound that, when adm nistered to a patient
for treating a disease, is sufficient to effect such 25 treatnent for the
di sease. The "therapeutically effective anount” will vary depending on the




WO 2011/ 045811PCT/ 1 N2010/ 000579 21 "includes", "including"” are to be
interpreted inclusively, unless the context requires otherw se. That is,
t he use oWothesmasswrds may inply the inclusion of an el egenN20o0/0@sBENt S

not specifically recited. It has been surprisingly found that
partially saturated tricyclic conpounds containing 5one or nore heteroatom
exhibits better in-vitro activity profij®. I n anot her enbodi nent,
present invention provides the process for preparing the conpounds of
formula (1). The follow ng reaction schenes are given to disclose the
synt hesi s (@mpde - Chwpdcalddamecording to the present invention

10Accor di I the conpounds of formula (1) of the present invention nay be
prepared descrlbed in the schenmes bel ow. Forrmula (1) includes, but

t | ted t £ I I | f
(1907 (1. (1) (1 yoand o o Comouns St i e ot 1

not limted to, cb@ﬁ?@ alegte-3- gatrhﬂmdw(acsi@)ompmrah@p 1-yglerthylrachidsf f or mul a
| i ncl t f la, (lLc-1
(62 2) "andB0T e 3 TSy oty B P RUAE S g O e e o,

conpounds of for nﬂhareﬁd:-d ch)boanyl; a(nhldo}ﬁcetlc acid, Dediangound of f ormul a
(la-1k), |ch beIoEEgg general fornul agH can be re.pared bythe
fol | owi ng |1ret hodsl@ ?’%@‘G’XPT@ L8 Retptsahydro-gH, SH- 1Q)t]&aﬂ, - WO

2011/ 045811PCT/ | Ngg.%g %QM% CONp | ong to gener aI formul a
(I') such as conpoun fi‘? ormu gar??rgl) A %é(}ﬁsa) iCH:md (1d), can be

synt hesi z82 from E(Bd{yﬂnmeélmxoeﬁ78,@lﬂtmnﬂwd(d HH)SHbO-thiaM)4a8iagsrown i n schene
A, wherein R Ri1, m and. n_are, as. defined above while Y and

,  R3'
R4 are defined in %‘I;ZH u}fnesﬁ'?fiéb%‘ﬁ’@r%Ipmoﬂ'ﬁ%et’(?(?ﬁ%%%?d&m%l?rrul a (la) can
be prepargd by reggifyBoijg- o&@ramy@qe@éhyfd% KHIﬁ{ﬁI)'uIl)a Méﬁﬁax rious am no

esters having the followi'ng general forrula, wher ei n, n, R, R2 are
as defined as abonzolMazwlenes- @aamré’lk@umbi-ﬁgetm@agier&rgmumhahﬁ 1)

car bodi i mggles, CDI 0 da e henzptri azol - 1-yl - 10
oxytripyr r%l i di no‘g% }é'dﬁc;%l Q% Xa? 8?%1?’%3 gﬁ%ﬁm qh‘g’ %‘P@sence of base
like tertiary ani mlzs[ac}mmewwwmn)amme] amlclaaldanysahé galsol vent such as
t et rahydrgf uran, dichl oronet hane he conpound of fornula (Ib)

can be prépared bi2thelreny WP@N 619"[%3%(6{91@5 Séf-l%lmwl,"e@ Qllﬂ@- with suitable

oxi di zi ng reagenty, ) 0 n vent 15 li ke
di oxan, tetrahydr E gﬂn)eﬁgégg&%%g@mﬁéo assmn?u?le for 2-6 hrs.
The corrpo&ﬁd of f[(Qz-r]ﬂIgIdeyLb))xo%pZ}&9aéﬂwiydﬂe4H)&H od)yﬂﬁa-a 4andibhe presence of

base i ncluding al kal i dr oxi_de such as, sodi um hydr oxi de and in inert
sol vent |ike tet 28 f3-caabaw Doamigpkacstis agide calsfum salb(3: Hes conpound

of formul g7 (10). TARIBONd, 8l7 £ M) bh)sHERELhE. 1DGERRLT by heating

appropriate am nes of 20fornu
5- ( bi s- et hyl sul fdelke[mhzhgehe-ﬁec)arlmn&l)ehnmnbhycbﬁﬂ: ,a&]ddlrﬂh@ﬂﬁurﬁ @alt@2ampe in
sui tabl e | vent | £.s0l vent I met h Ifo m de at 80-85C
for 2-24 ggs ﬁﬁ'ﬂ} ‘Lﬂ %«j @?’WWX‘%&I"' 15%[@ éaffiaidar ed by
reacting the coww&{agﬁzufeﬁéMa%dnlyM)mﬂmpaeéﬁElaa'els afdBuBShe’ S having the
fol |l owi ng 6;enera| fornul a,

[(@2- Hydroxy-4 -0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-

. benzo[a]azulene-3-carbonyl)-amino]-acetic acid, diethylamine salt

90 - [(2-Hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-

i)

benzo[a]azulene-3-carbonyl)-amino]-acetic acid, choline salt
91 [(2-Hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-

benzo[a]azulene-3-carbonyl)-amino]-acetic acid, tromethamine salt



0 WD 2011/045811PCT/ 1 N2010/ 000579 23 wherein, n, R Rl, R2 are as defined
as above, in suitable solvent and base such as pyridine at 100-110C for 2
to 6 hrs.wo2011/0458ine conpound of formula (lc) can al so lpeTpNERaD@E7DY

al kal i ne hydrol ysis of conpound of fornmula (1d) in the presence of base

i ncluding al kali hydroxi de such as sodium 5 hydroxide and in inert solvent
|'i ke tetrahydrofuran, water or m xture {gereof. The conpound of
formula (1V) can be prepared by reacting the appropriate am nes of formula
(I'') wth triethyl nethantricarboxylate in suitable solvent such as xyl ene,
t ol uene oICoipIIObEREMmial Nanfd evat ed tenperature. The conpound of
formula (L]) such as thiazole-2-amnes (Zis S) or oxazole-2-amnes 10 (Z
is 0) is ot her synt hesi zed using nmethod described in literature (US

2006/ 0252837, US4 _?fﬁﬁﬁs 1) PN hem ) 20142 (128). 4:,2090- 5097) or
commerci ally avai IIzt%b eoé@ﬁg%g@ﬂ%@lgﬁ%lﬁz?faﬁ%%@??? tl?ig 1I’L?QTd oc-NRO S N SCH3
lc-1 R4 = - SO2R8¥enzi@RElenS3090MRa1y])-hinp Ne¢dHe/acidC(HagtRaR@Mt - C( S) NR8R9

- C(S) NFI 15 i I it d j t . derivati
bel onge 831 or mu MG S Bl AR B LS i Oty LA ey an
(lc-1) can be prepaze zIthbﬁhB%r&%ﬂ@ﬁBi@c@fbaﬁ%[ﬂd&tﬁy(—érﬁtd@), as shown in
schene B, wherein R , R, R3 ', R4, RS , mand n are as defi ned

above. 20%he conpdirihdsulfasyhfitoxotd,s3 Pytesahy does4Hs ShdPehiaphdadiagart i on of
conmpounds of for - i AC] I n Loxide.in sol vent

i rkrg t et rahydr of L’ngggol(g:l&“%e%éf%%g%ﬁﬂﬁﬂﬁ%gﬁ%ﬁwﬁ%%ﬁ%h| or onmet hane
at room t 8fper at ui(4-Chisrodefizy1)-62-nfethyll sutfadylbl okasi 18, Batetealyyti-8H| SM-1 e

presence of base. | ncluding al kali. hydroxi de such as sodi.um hydroxi de and in
inert solvent Ii k%laf fa-dkran SW%?UIW%?%PHWW@'%B? agf at room

t enper at for i g9 RPN = ¥  1Bepared b
i n'[nr)oduciufglg vari (Z)fjgcg{é%epﬁggq?%ﬁ?gaﬁggﬁr?g\goraﬁ’gggthg?@dﬁg&j%x}grtg%cti ng iyt
with suitabl e reabémtimzabehrofs]azultiesdrghrbohylpamired;butyidaid| chl ori des,

chl orof orgates, i anat es nmoyl. chl ori i.sQt hi acyanat es and

car banot hr' bi ¢ chI%ﬁcyﬁ?’ﬁyhﬁ?%‘ﬁ%g’tgg'éﬁ@y%'zgaﬁgﬁf%ﬂﬁ?;fgé{g‘é‘ﬁ "as

triethyl anine, pyﬁérﬁb[lrawren&\hz&sadeﬁ R&al(2 R0 0By rtdlidhR 1 WARkhy1)-Kfide

t et rahydrof uran, di chl oromet hane or m xture thereof at room'tenperature for

2-8 hrs. 99The cohplydrxydt-oxewpil.atgtrabydiogHoE- Hi-8parn da-digza- he depr ot ecti on
f B i f .a_(.la- J el t ik
Cri fluoroaceti o AapoRfRtenes-BdIP fi udbadI e Pl npun PRRRRE 11 K€

di chl or omgg hane a1-Hy@fXyt40086F3/9-Letfdbldid-415HS10-thia-1,4hb@agonpound of
formula (la-1) can be f)ref)ared from conmpound of forrmula (I11) as described
azule

in Schene-A. benzo|a ne-3-carboxylic acid (benzylcarbamoyl-methyl)-amide
100 “4-[Cyclopentyl-(2-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-
. diaza-benzo[a]azulene-3-carbonyl)-amino]-butyric acid
101 [Benzyl-(2-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-

- benzo[a]azulene-3-carbonyl)-amino]-acetic acid

DEFINITIONS:
The following definitions apply to the terms as used throughout this specification,
unless othef\vise limited in specific instances:
5 The term “compound” employed herein refers to any compound encompassed by the
generic fonhula disclosed herein. The compounds described herein may contain one or more

double bonds and therefore, may exist as isomers, stereoisomers, such as geometric isomers,



I 5Schemre - C 00 Boc-NRO SNOdADR1,33 1d-1,Y = NBoc and Z=S 0 00 O
OEtr OEt[i 1?1 [ 11m 1?1 RANSOH NRO HNORANs S N OHOHR3 R3. R3 R3'R3 R3. |If,
Y = NH d-®o 2117040341 c-3, Y = NR4 R4 =CHraryl R4 =CH2- ar y bc/iN2010/000810
alternate way, various N-unsubstituted and N-substituted derivatives

bel ongs to formula (I), such as conpounds of fornmula (I1f), (1d-2) and
(Ic-3) can be prepared fromthe 20 conpg#nd of formula (1d-1) or (lc-2), as
shown in schene C. wherein R R, R, R3, R3', R4, mand n are as defined
above. WD 2011/045811PCT/ 1 N2010/ 000579 25 The conmpound of formula
(1c-3) cab ahé Zpisemearseandinag|posidss asymytléteic \eaiton ttorfi® (GiRieAdSentbs)f Hid"Mbrfore
(1d-2) in the presence of base including al kali hydroxide such as sodi um
hydr oxi deM&hgXiShas enantiomersy dipstersoisomest. rigepedinglyy e chamical stouctuies dascaibed
thereof afer&iRQMLLAPRIELEN HostiBle &e@o@&ﬁ (;Ehﬁeclﬂ[{%}%&f c8&18$8{dgqhau&ilng_t§g
can be prepared by i1 ntroddcing various group a rogen of ‘conpotnds of
formul a (st¢ry01wn¢rmﬂy| pyrewi form Rée. ¢4al geommtxmaﬂyn pik)i and Gtreaisymeri¢ Nmixigres

t.ri ] am ne, ridine or, .
R ot o iteshalebha bE coBEpod ASschhrd hetingmemesisb L Ranlaroptianal isampts wethasn
at room t@aRek 8batrBrrh OThE vbpblisds rH!yeal%’ emuﬁ@év&m tfa%fﬂéh@ féxlnfls) m‘éﬁau%%e
obt ai ned by the esterification of conpounds of 10 fornula (lc-2

et hanol o} Harmpr Eivekete dgrme mOmlxtmegethmpf oecordingtye nﬂn@athw:Bostng:rtums)
usi ng ac'&é%&lﬂeﬁqgﬁinﬁ eC% C)patsg { ﬁ%&rlﬂ@?aq}torﬁencfonns i 1lﬂgﬁate3 %or\ﬁ%gltm S. Jfﬁe

t et rahydrofuran or
compounds described also include isotopically labeled compounds where one or more atoms

10 have an atomic mass different from the atomic mass conventionally found in nature.
Examples Of isotopes that may be incorporated into the compounds of the invention include,
but are not limited to 2H, °H, B, "¢, BN, 180, 170, etc. Compounds may exist in unsolvated
forms as wé:ll as solvated forms, including hydrated forms. In general, compounds may be
hydrated or solvated. Certain compounds may exist in multiple crystalline or amorphous

15  forms. In general, all physical forms are equivalent for the uses contemplated herein and are
intended to jbe within the scope of the present invention.

13 ”

The use of the terms and “an” and “the” and similar referents in the context of
describing the invention (especially in the context »of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or

20  clearly contradicted by context.

Further, it should be undérstood, when partial structures of the compounds are
illustrated, a dash (“-”) indicate the point of attachment of the partial structure to the rest of
the molecule. A
The:nomenclature of the compounds of the present invention as indicated herein is
25  according to ISIS® draw (version 2.2) from MDL & ACD/Labs Pro-version 12.0.
“Phérmaceutically acceptable salt” refers to a salt of a compound, which possesses
the desired pharmacological activity of the parent compound. Such salts include: (1) acid

addition salts, formed with inorganic acids such as hydrochloric acid, hydrobromic acid,

sulfuric acid, nitric acid, carbonic acid, phosphoric acid, and the like; or formed with organic



In an alternate way, the conpound of forrmula (If) can be prepared by the
Boc deprotection of conpounds of fornula (1d-1) using simlar conditions as
descri bedypnolin4ssiiene- B. Schenme - D 20 Vari ous conpounggrak2di@ositta (1)
such as conpounds of forrmula (Ig), (Ih) (li) and (lIj) can be prepared from
t he conpound of fornula (la) or (Ib), as shown in scheme D, wherein R R,
R2, R3, R3,, R7, R7",Y, Z, mand n are gag defined above. WO

2011/ 045811PCT/ 1N2010/ 000579 26 The conpound of fornula (1h) can be
prepared by reacting the conpound of fornula (1g) with appropriate am ne
usi ng cougdidngsichagant asetidh asidcarpbesloniol desd, Gobb@yriPy BeRl, hexanoidheacid,
compound of formula (lj) can be prepared by al kaline hydraolysis of conpound
of formul %thqne?tafl?i’rf’wemﬁra@@g ﬁé%llctﬁm‘i;&b@oilﬁ é?lddh’)ﬁavwarélélf lacHg @gigxmaleni aerl, a s
sodi um hy. t : L0 ohnert 4.ke: f - - ar_

m xt ure tﬁ%?iéioc?&@’n&bg#ﬂgh?b%gg(r)\igi@é?ﬁ ?ﬂéllrc%f&é Q W 58%%@ be octégl?éigcrém%yamd’
reacti ng bavapiowavid dHf4-hpdnonytengéyl) beizdic swoul phthalik mcid) ecisnamhic aids adandelic

et hoxide in,suitable | vent .such,as tetrahydr.qf ur t roomtenper.agture.
The cosdrrpo&tfﬁ%i o@eﬁ’g{‘?ﬁ?f@mﬁ g#an eB’é“&*Pﬁ%&’Feda‘Bg’ allgiﬁgﬁi‘é‘3 Bl s ?‘%‘gof 2t he
10 conpoundréyefansdulfenic! akid, SbB Mesulfonic aci®! K-cHlorobFeneMioRic lRYAr ious

conpounds of formula (1), such as conpounds of formula (l1k) can be prepar ed
as shown japhthaleapsilonionhegcid.n [®-tolienesgifonizs, @idd, camphorsulfouicn aacd, as 4-

defnmed a l, 0 .fo0 I I where P, s -NH2, .- NHR7,
- NR7R7, %ﬂ%ﬁ@%@%ﬁ%@?—?ﬁ%f&b alongldé b%xcr‘%oglp"\gf’ﬁ%i’t% o %cu‘ﬂuﬁépﬁtef‘%[pr%“?rﬁc
appr opr i adcd, amrinithylacesivi dcid| ertiarp dbiity aoetiu abidadawsi RgIfaHe Ricid) ggluesgenkids uch
as carbodiinmdes in suitable aprotic solvent. 20Further, conpounds bel ong
to f ol Hugurenic geid e unORiace ik LI RS AP mED b ARt Baliceliei scidng
of fornul AVAE L )acRll | i r Ll

A gener alﬁa&hk%g?h&%% ﬁggl’ im(sldl g%eol‘\rll%ef’jgfj os%ﬁggc eg];%&ht‘% ﬂ?g‘?}"gdgfjé?g"g@‘gbﬁegﬁgzn of
chenmi cal themprohdemp@mnd isfrepackdrizr y nsdtallibnyé.gl an etkadinmezil ion, aniitalihe earth
appropri at el rmdilfi ed starting rra({.eri al .ﬁgnt ai ning the various )
subst i t uéRts O ARe® BFPIBFY; 198y T SSOCTHOHPY W1 28| ?fﬁa%'g np3tEsfUsl ¢t &thgsolamine,

di scl osediighampshimne, @edRnSiaftnd, N-bf2thyPs18SRhe hRY B QN AU ﬁﬁhﬁ@&“ﬁf‘ensgaltﬁ’ ol .
synthetic organic WO 2011/ (_)45811PCT I'N2010/ 000579 27 techniques an

m cr dwav eanige hafidfusych rasmarzinate j ang Mg dikicalsemhifoh exampls, t Bengep - ¥hasedlor

may be reagl r »USI N LRL_art nethods. T, conpounds of

t he presen al{‘%avcg%t?i%%gl yf%ﬁ\%%ghﬁ?rg}ac@gf%ég%lerécﬁdl%yc9?’ Q’ig} acenat es,

racenmi c m xt urgs usedl hagin, NGl Ve atpolhasrpB? QRARINS 1OF c&ﬁﬁé\mdenmvﬁlfngﬁéﬂ s@hé
isonmeric 5 fornms being included in the present invention. Therefore, where
a conpourfdemical farmaa, thesameesgh typecandrhavingdhe same frpsefdmidrate/sglvatedut bavinge
ot her, arggdl yg; I scope of the invention; further included are
al I m xt ucﬁfefiﬂagq‘&?ﬁgeht ; epn%gr?plg%%%rs. The novel conpounds of the
presalt i nventAousedrheraigtthe teomehgdratd  pepaing e atcotpdurd hivihiga mgnibeoOwhigr
genus that is %:]sgl?nsi girogtg as thed' nvention, and any conbi nation of the 10
conmpound<nYFeuiechondpgh FESTRAYG-t sel f form a genus. . The novel
conpounds of tAeRILRGRE hY S8 oRIyaEe F5R816 % e&&g&&ama&iﬁ D Gubge GEur
of the schenes as described herein above, using appropriate naterra’s and
are furt lselventaaolebules bahdey te the cbolpoumd.ng speci fi c exanpl es. The exanpl es

are not to be.considered nor construed as Iin‘itir}gt e scope of the
i nvention set rRIfSEN] gnveniigpyafse. encompasses compounds which are in a prodrug form.

25  Prodrugs of the compounds described herein are those compounds that readily undergo
chemical cﬁanges under physiological conditions (in vivo) to provide the compounds of the
present invéntion. Additionally, prodrugs can be converted to the compounds of the present
invention by chemical or biochemical methods in an ex vivo environment, for example,

transdermal patch reservoir with a suitable enzyme or chemical. Prodrugs are, in some



Exanpl e-1: - Preparation of
[ (2- hydroxy-4-o0xo0-5, 6,7, 8-tetrahydro-4H 9-thi a- 1, 4a-di azaf | uor ene- 3- car bony

1) - am no]wecetiimasaci d (Conmpound no. 1). 0 0 OH St epctnNuovdvem s of
2- met hyl sul f any1- 4- oxo-5, 6, 7, 8-t et rahydro-4H 9-t hi a- 1, 4a- di aza20
fl uor ene- 3-carboxylic acid. The suspensi on of

4,5, 6, 7-tetrahydro-benzot hi azol - 2-yl -anmjge (8 gm 0.0519 nol) and
5- (bi sj et hyl sul fanyl - net hyl ene) - 2, 2-di net hyl -[ 1, 3] di oxane- 4, 6- di one
(14.2gm 0.0572 nol) in ethanol (60 m) was heated at 85-90C for 10 hours.

React i on situstion, eaviestocadrhindstéraham dre feeemelnat. (Tiey andy, fiod iretaace, bEBosallasle
t hus obta@)nedl s.washed with ethanol (20 nm)_25 followed by wth diethyl
et her (500hPH! adpinisiregion prhegeas sheyparentAryg dsmost The prodreg, Mgy ke haye dmpenved .

"H- NWR it in g ith r T i il
(oH S PRl eicat SR At o3 g pa Bk, Rl Broidy PRigaifiey

m ESVS: @gghelikg, of thesiompomndsyngitheeetasnpdés of prodrugs of the present invention. In vivo

2-mat h 1, 4- 9XQ- 5 6, 7. 8- t.et rahydr q- 4H 9- t hi a- 1, 4a-.di azaf | uor ene- 3-
o bory | SIS ol AERBICS el o AL LRI T cprEisi it Y pt B Buna
as obt ai neboxy goepis] fr7exingile, £ pAARfacemichily AcclpeblEereihrags h2aR1y5ed in

triehtylamne (9.85 m, 0,070 nol) and gl ycine ethyl ester hydrochloride
(4.93 gmthB.hB‘?}S‘HOW“)“aIA}é?‘B’ tapaedncg the prseAt@eidper at ure. To the reaction

i xture, 1-( 3R ARARRTORY Thenabll IRRThATE. B4 By OBl AG (& 81

gm 0.0354 nol) was a porfion w se at and wa fr at
room t enpemnetsubstitoent 1t the elitent suchDsiaglk and maultiplesuBgtution t(idcheithg ffultipeer

To, the.residue, water. (200. dded and stirred for 15
i s, SBrtGor UGS Sipe aSds CARBIcAY eliuel S hASHec e Aai0e of moraa
further slydrgpefs bR R H%éié&aﬁéﬁ a@ghyé_ reega%&@wh(£9e1€éc})roin2@8‘mdﬂh€.tiﬂdikaé&£ @g&r%p,g 30

m) and filtered. Solid, thus obtained, was suck to give itle
conpound.provdedvrhat40® HebignadBCIBYm's3n@myed Yaléfcdos)s, ndt kRcdedeB, (aad, thad the

220 b ollena a2 SRR o Sl s St ket hen e

[ (2- met hanesiydfczeisl od 1@x Qo 8re rePhatél. aAhYbs@udhts IR R aR: . 43-a6d WA hurdeene- 3
-car baonyl ) -am no] -acetic acid ethyl ester. To the cool ed solution of ester
conmpdand Shbstiseangy desqribed BergjsL may deatigahedotooths matn |sjrugtore at aliychétenoaiont bane

(60 m), Luti ap: of ' o 50-60% 8.13 gm in
di chl oronc%{bﬁgr?g&? %hc?r]iSegﬁ&gghg%%%g?ﬁg@%%ogﬁgg%{i rred ;t sane tenperature
for 1 hour. Thes nwddidrein, &i"halot ©rwhalogar’t subisttuest zei wasidvaleahhalbgeiddrRae

and water., Col] ected or gqani ¢ layer was washed wi th sodi um bi carbonat e,
dried ovéhoss Qnrlarg, REreo-dade ardfivoped of f under vacuumto give crude

resi due whi ch p@asemy Fhiich edydRy e‘?tﬂ{zlrmné: bf RELARD WS iaﬁ&hgpéroaé%l% éef[ers t0.a

met hanol - di chl or onmet hane. The col |l ected fractions were evapo 0 give
2.5 @gfh ofsaturaté¢dealiphatiohydtocdrbbiNidiqall bavingithe iGCHB] nuiBbér. dfXaftdd, atéas and that

T 71, 015 LR PO etien ) ety ey i rerened fo Sl he
2011/ 0458%B4R6H( debéz® IDHHROARMIRr 29 cRbBR atbnY MENES! ?L ng&;'_ contain. For example, a “C)-

[ (2- hydroxy-4-oxo-5, 6,7, 8-tetrahydro-4H 9-thra- di aza-
f | uor ene{3- awulsbiefer)to any alklyl gripi contaring one to six carbons in the structure. Alkyl may

be straight chain, branched chain or cyclic. The said alkyl may be optionally substituted with
25  substituents at positions that do not significantly interfere with the preparation of compounds
falling within the scope of this invention. The said alkyl is optionally substituted with one to
two substituents independently selected from the group consisting of C;.3alkoxy, amino,

mono(C1_3aikyl)amino, di(Cjalkyl)amino, C,.zalkyl, and hydroxy.



To the solution of sulfone derivative as obtained in step-3 (2.5 gm 0.006
nol) in tetrahydrofuran, a solution of sodium hydroxide (0.75 gm 0.0187
mol ) in webebhiilokSsil) was 5 added and stirred at room t egpakahiblo®sior 4
hours. Tetrahydrofuran was distilled under vacuum and the remaini ng
solution was acidified by 1IN hydrochloric acid and stirred for 30 m nutes.
Solid, .thus appeared, was filtered and shed with ethyl acetate (25 nl)
and dried under vacuum at 60C for 8 hours to give 1.45 gmtitle conmpound as
a solid. : 111-NVR (400 MHz, DMBO-d6 ): 9.70(1H,t), 4.06 (2H d),

3.15-3. 21 (2H, The temBRikok9? retbfedth gily alkyf’ ?mi!lg 89 géﬁhézi) hdriBbope attdcbd &0 theR
a e-~Z.

(1(13r, CM1): 3267.9,1734.5,1679.9 Exanp reparation of

[ ( 2- hydr oR3rentraglecidarmeiety. thequeh ap @xyeenhreidga.0- t hi a- 1, 4adi aza- benzo[ a] azul en

- 3- b 1) - a0 i id 1 Q,., Step-1: hesi
of - et iy sul 1 RGGEY, fegClCut SBIRAL B or dHle, duhich SO TR BERbRER o
[a] azul emenGeychc burxyicydicaciton-containidgh eingi bystens,0mhidhn thayabe RisEt@ded @M

5,6,7, -teu}br ahydr o- 4H cycl ohept at hi azol - 2-yl ami ne using simlar method as
described W8P ep- 1 of " exanpl e-1. 201H NMR (400 MHz, DMBO-d6): 8 3.56-3.59

(2H m, 2. 82'%@@&2"1&&6?3@12-14?&4 %"aﬂs}ironlatizsogroﬁp 85 é}@iﬂmﬁﬂ:, i is 31810 14
(M++1) Step-2: Synthesis of

[ (2- met hymsmbergd yionocyslis-og bicygligring sysidmp dwhic Hasat 1843t bhe hetdrodti, adtdelbmay o] a
| azulene-3-carpony.l)-am.n cetic acid ethyl ester. 25The title conpound
was pr epa}?ee Bgslqlr%teé Ch? bﬁﬁﬁﬁ%iteh‘hﬁ tem g?ﬁﬁ(ﬂﬁdaﬁ‘ Bed ewgn Elch'fdtewéi‘ﬁﬁ’ggs‘ﬁg“ WO
2011/ 0458ntRGIFddeN2010/ 000579 30 ' H-NMR (400 MHz, CDC13): 8 9.78 (1H, bs),

4.19-4.25 (4H,m, 3.66-3.69 (2H,m, 2.72- 2.75 (2H, m), 2.42 (3H, s),
1.73-1. 89 (6H, Hje termp hetegpeydlylEgrists to@ fully on partially Stagpaed @Sghic heeus fof

[ (2-meth - - OXO-10, - [ I 0- + 10-thia-1, 4as
5di aza- benzo|_I !3. i % elﬁg%@clg‘rré%rﬁ?/%f{l g&n(‘)ln ﬁ%{c?lg%éﬁgﬁg'% rae §¥Sr]i?ff” ‘é’g‘[@B pas at least 1,
t he cool eshedwiarbatom, ethichompy bedinasbseahited oeshbstituséde The térgn Ohdéfoatdn?aéaived )

in dichl q;orret%in(g 860 m), .a sgl ution of mchloro perbenzoic acid (50-60%
4.50 gy ISRCIRINAdsS SxE8eRa Sl @8d BitO8RRs added at 5-10C and stirred at sane

tenperature foks gsel®fein, “Phdh 'té?ﬁ&?ﬁ%{égﬁffgﬁsjtg 9 tﬁpgher%e Bldad, 59° F5ag550

m xture and partitioned between 10 ronet e and water. Organi c payer
was vi@shed wi ths ssedi heneibj thartérom Smemnchl’l edamsve husianion em swirpdiasueh as chonkeys,
distilled off urilder va uumtog&ive crude residue which was stirred in

di et hyl T3 168> §45- IO O3V & t hus obt ai ned, was col | ected by
filtration andrigtekng*tt@dnt 0o tatment” 8B diké . 400
Mz, CDC13): 8 7.36 (I H, ﬁ%)? 4.19-4, 27 (%H,lm%ség?ggg%e%g?sfﬁ,he e,“k%. 3H,
15s), 2. g@npnigigripg pcanpound/®-aimammabiy nged theradf. Tht-compEeBnayBeidvrinistered

(20 yar QUbfet BhiBhe aspeopiapis,offvs. iy feae £ PPlesly o5, earal reygning or
azul @oe- ebdinpothy bhsca B AcliscaRCatdiSordér ¢ -sign or symptom thereof; and/or the compound
may be adrpinistered thereby providing a partial or complete cure for a disease or disorder

and/or adverse effect attributable to the disorder.
The phrase "a therapeutically effective amount” means the amount of a compound
that, when administered to a patient for treating a disease, is sufficient to effect such
25  treatment for the disease. The "therapeutically effective amount" will vary depending on the
compound, mode of administration, the disease and its severity and the age, weight, etc., of

the patient to be treated.

Thrgughout this specification and the appended claims it is to be understood that the

words "comprise" and "include" and variations such as "comprises", "comprising",



The title conmpound was prepared using simlar nmethod as described for
step-4 of 20 exanple-1. '"H NMR (400 Mz, DMSO-d6): Ms.2 (1H, bs), 9.74
(111, t),wl.0fdsds d), 3.55-3.60 (2H, m), 2.75-2.80 (2ipcikzerdon@rsl. 84
(6H, m ESMs: 335.9(M+-1) IR (KBr, CM1): 3268.2, 1739.6, 1674.6 25
Exanpl e-3: Preparation of

3- (car boxynet hyl -'car banpy1) - 2- hydr oxy- 49¢x0- 5, 8- di hydr o-

4H,6H 9-thia-1, 4a, 7-tri aza-fl uorene- 7- car boxyl i caci d et hyl ester (Conpound
no. 2) 0 OH WO 2011/045811PCT/1N2010/000579 31 Step-1: Synthesis of

2- et hy| stintladest; 411@1@}1@"8@& hy db®- iftHribte - idehRivblyd durlleds R Alohi4Qf §BGuiRs 7~ d
i carboxylie¢ acid 7-eth ester. The title conpound was prepared from

2- ami no- 6°theryisg; dhat is msgeérmfgwardscwwnmy the-clyaionof phickerasit dr eletphts
ester usipgs eah&@l&r@aiéaod as described for step-1 of 5 exanple-1 'H NWR
(400 MHz, d6) 7 13.52(111, s), 4.60 (2H, bs), 4.09(2H, q), 3.69(2H,
bs), 3. 27( 2H, bél)is erm.ﬁ(rBliﬂngly)fpurikl DA pedtibllyt JatkeBiB: triSydliclcopdfouids containing
St ep- 25 S nt hesi s

3- (et HoxyZHr BIRSF #ﬁtteﬁ%ﬂto%g?‘lﬁlgﬁﬁﬁtferén WitaRstY ity pofila- 4- oxo-5, 8- 10

di hydr o- 4H, 6H Br iltither LeftBodimichi, 3% aseht BReRAGH PreRRome! hocaS! fr gfr%ng%sr-
The title conpound. was repared using simlar nethod as descri 0

st ep- 2 of caspewpfwofiformplaR (400 MHz, DVBO d6): 8 9. 50(1H t), 4.58 (2H bs),

b Ot L 11 e B e BN BRI YR BB GnnE”

Synt hesi sacobrding to the present invention.
3-(e oxycar b(;g%/ n@ gly car banoyl) - 2- met hanesul f ony1- 4- oxo5, 8- di hydr o- 4H, 6H
- 9-thi a 1, 4a, 72¢THEYs F@&O&f@mdwf}@eﬁw.@ of thei pessenyt|ingention may be prefrred

title COI’%Q}&E@B@@%{H%@H&E simlar nethod as described for step-3 of
exanpl e-2. 20 TH NI\/Re(400 wd%mo d6): 8 8.59 (1H t), 4.62-4.68(2H m,

4.02-4. 15( 4H, FormuB @yincRides))but 8 6 dimnited (t@HompouddSéf ﬂirhlhla(Xd@D(IBn QR-J) (@ er
SIy%tnﬁL)SI d %ﬁ) ((§g) 821) (11) ](?) anc? 8k)( %gmgz)un I\fst‘ornA{?llle(I '\ﬁéi& es, but is not l?mlted to,
3- (car boxssiolnds 6151&”&%1'{115{ a2y by (@) %oﬁ}s&gii 3t dbthylh Ctﬁ“ﬂflcﬁlh'f;? tulp 8 bt 42

7-triaza-fluorene-7-carboxylic acid € conpound
was prepdieited o ¢ampdunids af fommukddc-a) (Ee%)camdmhads)t oompommaffohnmamhmdde

1H NVR d 6. H b 9. 66( 1H,
4. 55(2H( E{,Q]? W&?’%ﬁﬁ(%’%“% Oég’(‘%ﬁlgt(f& -4) and éd% (2?1 parti(al | ;)
over | apped by Mt @mpdugdad fortnudd (BHK),) whid® Eddnlls 0o SdnbBE T MERA1AS, 005K 32

ESMS: 395 (M#-1)
prepared by the following methods described in schemes A, B, C, D & E.

Scheme - A
OFt OEt
[ m] )\Jj\)L [ [ - OH [ AN YN
I SCH Z/l\\N scﬁ °
R Ry py s R, R, 3
Y=NR,/S 1
R, =aryl/ heteroaryl/CHz-aryVBoc Y = C(R5)(R¢)/O/SO,/NR,
¢ R, is not hydrogen
AT 1K QAT
Y T ey P P U Y
A, R O N Y S R
Y2 N on YOS, AN Ak O k.2 SO,CH,
R; RJ' R3 R3' R3 3

Ic Ib

Id, Y=NR, /S Y = C(R,)(R)/O/SO,/NR,

20 R, = aryl/ heteroaryl/CH,-aryl/Boc



IR (KBr, CM1): 3260.2 ,1741, 1672.8 Exanpl e-4: Preparation of

1[ 2- hydr oxy- 4- oxo-7- (5-trifl uoronet hyl - pyridin-2-y1)-

5, 6, 7, 8- tworahydssa14H 9-t hi a- 1, 4a, 7-tri aza- f | uor ene- 3- cachanyibo@sino} - acet
icacid 5 (Conmpound no. 18) Step-1: Synthesis of
(5-(5-trifluoromethyl-pyridin-2-yl1)-4,5,6,7-tetrahydro-thiazol o[ 5, 4-
c]pyridin-2-ylamne). 10The m xture of 22
1-(5-trifluoronethyl-pyridin-2-yl)-piperidine-4-one (9.9 gm 0. 0405 nol),
pyrrolidine (3.53 nm, 0.0445 nol) and p-tol uenesulfonic acid (100 ng) in
cycl ohexane (5Compyundsrbelongfté geredal fformda i) snch @andmpuad offmmuen@)e dbyyi(ld)

Dean- Stark a ratus. T resultant m xture s. concenirat ed_under_ reduced
pressure, M]gnﬁﬁf Hé" ;Jtées F)@{fﬁe%ﬁé gt F\f@&lﬂoﬁnﬁlrﬁkra%ﬁl a(@ﬁb &m? Y IVsas shewndider
(1. 05 gm scleld 25 widrdin FIR ¢ RIARY A€, (A -3 4ndM ard -agﬁgﬁnécﬁaﬁmk)wmrﬁ;?ra‘gﬂqﬁdargo

the solutign and sti rred af room tenperature for overnight. sult ant
sol i d wasdedwred drsckemBy-fi | trati on and washed with nethanol (10 ml) to give

6.0 gmof titl 0O db6) . 8.43.(1H . $), 7.8
(1H, ddmg) . 7.04 ?1%9%Pqﬁgﬁﬁwﬁé9§9%°%we¥%' by rqaft,“{gz%ﬁopmq}w?
20ESMS: 3T ¥oivitutd (ITtve fhr Caroyie b Ste@$ having the following general formula,

2- hydr oxy-4-oxo-7-(5-trifluoronethyl-pyridin-2-yl)-5,6,7,8-
tetrahydro-4H9-thia-1,4a,7-triaza-f I;Eg)ﬁ:e- 3-carboxylic acid ethyl ester.
The m xture of oL
5-(5-trifluoronethyl-pyridin-2-y1RHN"E gy £ r ahydr o-t hi azol o[ 5, 4-
c]pyridin-2-ylamne (5.7 gm 0.019 nol) afld triethyl nethantricarboxylate
(16.1 m, 6.2 | Yo 0 0 XV 100 ) was heated at 140-150 C fqr 6
hours. Xy‘?&ge{zv\g’s ﬁé\r}glpé%za gd‘y Saﬁ‘%fn&g e%sh?/lfo‘)& H&ng%‘itaﬁﬁe?? B2 de3RTYt sher as

suspensi aarbodiimiddsy r e@Dflor (13 '-CarboheRliinlidazorg fidrt ermBopnd %@ﬁi’tﬁﬂaﬁ@llltyl-
ether. The crude solid was digested with dichloronethane (200 ml) and ™ WO
2011/'945 Ky EYFORSBeBhespheniyms bexaflupropbesphate) drdbe Arercaeaof dase dike Uertiary

Di chl or ongt: I gl sti]] vVac ive ,l m of

0t e conmane e SATERYATIA fd il GHoR SottaR Sho AN RoRt e ane .,

(1H,dd), e&.79 (1H,d), 4.80 (21T,%), 4.47 (2H, q), 3.94 (2H1t), 3.53-3.56
2H M, 1.44 H t) 5ESMS:.. 440.9 (M+1 St ep-3:. Synt hesis of

E 12- m/dr OXy- 45’1‘3‘5‘2090%“ L %%fffp%'fla r?é%)kﬁfpzlﬁyl"ieafi")rﬁgi’yy%? -axigatipn gof compounds of

t et r ahydriemsilth ER-shi i s s RaGa -am -acetd id

et hyl gst er. ) W@h%’tﬁqﬁitz) ﬁﬁdglg‘% ?ecafgh%t%f&‘ﬁlgﬁsége og{d 2{? %g}olggﬂ?t@ g%)‘-l(ge f"gve%

0. 0215 ndiks dipxan, detyehyideofurany br ekichioromethaoe Hit oroothe tpetatugmfor) 260 3. rohe

was heat i rigdi 10 .at, 100C .10 for 5 hour Pyri di ne )
evapor at ggmp g r %fn%}é[gu%n@g)r &E%I glkz‘]\%%sh%cgglﬁlédn ithF pfessnss IO% Q?Wépc@g@grﬁ\?ﬁajl The
sol i d, thydroalleasurhdas YaBuBOhyde6kiasl R ihi bk Aol AR 4R favan?twawﬂ{x (10
m ) and diethyl ether (10 nml). It was suck dried to give 260 ng of title
conpound Mixr Wrgs coomopsy of Brmgla@oiH, $), 9.74 (1H t), 8.45 (1H $),

eof o
(o) i a0’ (R rpEE ot Byl i, of affiaredfy, bl humoprdd Shibds of” >
{12-B9dr dorynda QX - WithS St(bisfthydnudfimy Pitlkethylene o 2- Emeéthyl-$1,8]d{o:8me-4,6-dione in
tetrahydr O'_&“g) 9-1 hi %;géf 4a, 7-triaza-fluorene-3-carbonyl]-am nol -acetic acid.
The titl &% E%&BYF&t asalaokplieisqlesns gr dimgthy formamidaiat$9-8886for Bed tror

step-4 of exanpkegg ou@ﬁfoﬁ%}d)%%ﬁ é)?ﬁepag\ﬁ% %gzt'inthhg chlpg&nl_(!l 2[)% fon%’uﬁls

(1H, %), 7.91 (1H,
(IV) with various amino esters having the following general formula,

2
RHN }4;(0\/

o]

25



(2H, %), 4.07 (2H,d), 4.01(2H,t), 3.34 (2H, hidden under signal of water)
ESMS: 467.9 (M+-1) IR (KBr, CM1): 3292.7,1725.7,1677.7 Exanpl e-5: -

Pr epar at iWo 20f1/0kksh1( 5- chl or o- t hi ophene- 2-sul f ony1) - 2- hy @¢@XX2040/600879
255,6,7,8-tetrahydro-4H9-thia-1, 4a, 7-tri aza-fl uorene- 3-carbonyl | -am no}-ac
eticacid (Conpound no. 17) WD 2011/045811PCT/ 1 N2010/000579 34 Step-1:

Synt hesi s of 23 '

2- met hyl sul f any1--4- oxo-5, 8-di hydro-4H, 6H 9-thi a- 1, 4a, 7-tri azaf | uorene-3, 7-d
i carboxylic acid 7-tert-butyl ester. 5The title conmpound was prepared from
2- ani no- 6wHerdinn AR OR 4 i, tdié Az @dfirlel a4 abeilep i $uitaBR-sdhvear Mabisk Su@fasthyridine at

tert-butyl ester using simlar nmethod as described for step-1 of "‘exanple-1.
114-NNRlQO4f)£9 F/l—ﬁ;{béﬁ;@ ©13.38 (1H,bs), 4.56 (211, bs), 3.76(2H 1)

3.42(2H, bs), .4 ¥, 0 : +1), St ep- 2:
Synt ﬁlesi S 012 3?1%éelt% ﬂlgl?%%lglr E))cf)nf;(/) rrggihg?j f:ég% %)aégr?oy%%\%parrr%?ﬁvlz sag%g%i,hf_ Efﬁgs%og 8-
di hydr o- 4¢9ngteugd oh fermulatddyint the preasefdeufrteseinéhdingoalkali hgdragidd suet is Sodinth
ester. The title c ound. S pr red using simlar nethod as

descr iPbed™% Xl@?%’é'ﬁ‘%‘ﬁ%ﬁ%‘ﬂﬂﬁlg@ etr B‘irpﬂ-%ﬁﬂﬁ? V(%%TG’%WP“ 1epf: 8 9. 71

1H,t), 4.52 (P uftd rnidia t : .43
E3H, )s), 1.50((9H(%b§;ﬁp,0 1 ??sz,t)Q‘é’?ﬁ%? b r?,e.%%k(a@f%a%ngg?%&pé%ﬁégﬁn?egﬁ

[ (2- net hylosnpla(Hy yau tsigthyb methangicaghoxslayedingsuitble sphvieat schas &ylene, toluene or
triaza-fl - 3-car - am cetic acid ethyl ester. 20To the

sol ution Bc%?ﬁlﬁﬁﬁggn%%r@%gdz}%ﬁg%ﬂ%?ai ned in st ep-)2/ (19.0 gm 0.0394 nol) in

di chl or onet harihe(@thpoupd of forflultiDanel hcthaebR-1-8MidEk (Z1a8) adsladoRrVeimfied
hour %t 0.,5C § d stirred gg,room,tenperature for 4 hours. Solvent were

di st il edZuld® 1§ fdthemsurtbesizadepsipg goethed dreesibad dadliteraturga @' 200610352837 h
sodi um big48088 snEPMEkI I SQJdinC by filtration.
Solid was further \/vas}r\{leé}ji %"fﬁ{ t’%}g/?gél:sﬁ%r)’ ﬂgg%ﬁigﬁ%ﬂﬁ%@a@lgn 81rlahi vacuum
at 60C for 6 hours to give 11.0 gmof title conmpound. WO

2011/ 045811PCT/ I N2010/ 000579 35 1H NVR (400 _MHz, CDC13): 5 9.74 (1H, bs),

4.18-4.25 (4H, m, 3.94 (2H,$), 3.342%" Hm, 3.17 (2Ht), 2.43(3H %),
1.28(3H,t) ESM5: 382.9 (()M++1 Step-4:. Synthesis of 0o o ,
1[ 7- (5-chl or o-t hi ophene}2-jsu %) - 2- et hyl sul fany1- 4-bxok 5 o8Bt
5t et r ahydr o- 4H Jiahira=N, #a, ¥4t 'aw&é@@ﬁﬂ\]l-aﬁi -acetic
acid ethyl estBeN S/k\N sk © §” N” “SCH,
. 3 R; R
R, Ry } Ie
© Ia-1,Y=NBocand Z=S$ l
, 0 0 ‘
[,—;;FNJ]/LLN% OH [ @t ;Z]:‘/OH
R, R, ;1( SCH,
LR R, R,
Ie-1 7
R, =-S0,Ry/-COR;/-C(O)ORg/ -C(O)NHRy/ -C(O)NRyR,/ -C(S)NRgR,/ -C(S)NHR,
15 |
Several N-unsubstituted and N-substituted derivatives belongs to formula (), such as
compounds of formula (le), (Ia-2) and (Ic-1) can be prepared from the compound of formula
(Ia-1), as shown in scheme B, wherein R, Ry, Ry, R3, Ry, R4, Rg, Rg, m and n are as defined
above.
20 The compound of formula (Ic-1) can be prepared by oxidation of compounds of

formula (Ia-2) with peracid or hydrogen peroxide in solvent like tetrahydrofuran or



To the m xture of am ne derivative as obtained in step-3 (1.0 gm 0.0026
nol) and pyridine (0.31 nm, .0039 nol) in dichloronethane, a solution of

5- chl or o-whigpasa12- sul fonyl chloride (0.62 gm 0. 0028¢éTiRbd10/06b579

di chl oronet hane (5 m ) was added at 0-5C and stirred at roomtenperature
for 4 hours. Reaction mxture was poured into water (50 m) and 10
extracted with dicchl oronethane (50 m x,4). The conbined organic |ayer was
dried over sodium sul phate and distill eé of f under vacuumto yield a solid,
which was slurred in ethylactate (10 nl). It was filtered and suck dried to
gi ve 980 dighloforhdthdr &1 igudil nempdiatdd/Hof 208 HALZ follWRE- BkP )basie BydietySis4@ the
(1H, M, 7.68(1H, gé 7. 39(1H, dk .4.32-4.36 (2H, m), 4.02-4. m

3. 38- 3. 51PEREIGE @ dascuingRiding kali hydroxidessuph as sgdium hyiroxid

151. 15-1. ﬁ‘al{? : : S

[7-(5-Ch|%1r?%€ét hi S‘{)ﬁeﬂnﬁe@ ‘é“g{s%ﬁl‘)?g‘g%e]%e%f arﬁ%ré‘&??‘ cratro for 20 S5 7. 8-t et rahyd
ro - 4H 9-t hi aTlls dempoundicdZernfilla Qiack)eaB be prdpareydy- introdudingesious Rycgrdupsstihy |

ter.. To th )| | uyt i f bt ai ned i tep-4 (950 no,
0-0017 moignad Gt dpent et Ssttag Wt sRetSs reheren suh A oW chiorides
per benzoi gyl chRRieE) %ehlSrofetniats, isdcnates OEABRhOANE63%esMidoth1BSyATEE Anat

5-10C and stirred at roomtenperature for 2 hours. Reaction m xt'ure was

pour ed i ntasbampathioiq didoridd in the gresgrgeaaftasganig basediuch s trintheylamine, pHodine ox NR) .
Organic | Wi th ' ' te . dri di
o U R bR A B2 R R Ol ot

whi ch wasrousaemperatupefdr 258 &g, 25Wi t hout purification. Step-6: Synthesis of
1[ 7- (5- chl or o-t hi'ophene- 2- sul f onyl?)- 2- hydr oxy- 4- oxo-5, 6, 7, 8- )

t et r aflydr 074H Hhe gmapound of formula {le) coap, be Prepasedoby Hisrdaprotestiongt Beegioypdei d.
A m Xt ur e RIPHUBINES (BRIA] ; ike tri % i ' i

t et rahydr of LPrOan (20 %1“?1 (gdbs)g}sut o%&%?éaggrgﬁh%qﬁggggﬁ‘?%%% %légq Jrlwégrt é(8\.166'(5Jllk‘ramI)
in wat er te@ghydrifurgasr didddatomeiN@n etirbb bR pdairé Fdd204 81000579 36 The
reaction m xtuge was stirred at roomtenperature_for 2 hours. Solvent was
distilled of f UNdEMRANRY Shiomila éﬁﬁ]ir}]rﬂaﬂé’e PRIy OB SommonEd Oty (11 @S
hydr ochl ofdséritRa@iifl Sesindaeci pi t ate was appeared, which was col |l ected by
filtration and washed with diethyl ether (40 ml). Solid was dried under

1384H,. ,
e gnd in inert solvent

vacud® t o give 220nmg of title conpoufScheme HCNVR (400 MHz, DMSO-d6): 5 16.28
(1H $), 12.9(1H, bs),, 9,64 (1H t), 7.65 (1Hd), 7.39 (1H d), 4.30-4.40
(2H, M, 4.08 (2H,d) A 3140%3 B6A(2H m), 3.34 (291,90 h@%/e&[under si gnal of
wat er) ESMB; 9}[@(&% (KBr, CM 1)dm ¥ NTI3, 1682.3 10
Exanpl e- 6: Prepar &t NoroHof Boe NS g SN o ©
2- Met hyl sul fatﬁ{ Ax0: 6.4, 8, 9-tetrahy RoRyH 5H 10-t hi al, 4a- di aza- benzo [ a]
azul ene- 3-carboxy]ic acrd (2-oxo-2-pytrol i"dﬁ’%’-w@queﬂ“uyl ) -am de ( Conpound
no. 79) Step-1: Synthesis
[ (2- Met hyl sul f any(l- 4- oxo0- 6, 7, -tetrahydro-4H, SH 10-t hi a- 1, 4315di aza- benzo
[ a] azul ene- 3- car bonyl )e aRj -acetic acnd.o . The title gonpofnd sas
prepar ed usi ' 'PLE[;‘Lp PEisi g '%ﬁzjﬁ(&cr{@@@ion NEepua of

_ i : I“,;t)\\ Uk 0 RN NN RO
exanpl e-1 st;@%@ MR O —= RN SR S OH
[ (2-met hyl sul f/ahyl- 4- oXb- 6, 7, 8, 9- keky ahydr®- 4H, 5H 10-Rs R
t hi a- 1, 4a- di aza- bgnzqla] azul ene- 3- carhbonyl)- ani no] - aceti¢_acid ethyl ester
(step-2 of exanpl g’- 2). 20111-NMR (40@9&%1%%0 de) : SicgoffrH t),
3.97(2H,d), 3.58-3.61(2H m, 2.79-2.81 (2H m, 2.32 (3H $), 1.81-1.82
(211, m, 1.70-1.71 (4H nm ESVS: 368.1( M++1l) Step-2: Synthesis of
2- Met hylsulf anyl- 4- oxo-6, 7, 8, 9-t et rahydr 0- 4H, 5H- 10-t hi a- 1, 4adi aza- benzo[ a] a
zul ene- 3- car bR @nakiematevay VaugusNpypsibstitued apd Yr-substifted_ degivaives delpngp &0
stirred j ' | AnS '
i el or ono s &0y SR BeRttndy b KRR (10° 19 an 535t B BpAcItéth
pyr r @0i dicompOOndefformulAQIR0) br (J428146REdWHh N2 6dHhR005WRerein R, Ry, Ry, R3, R3-, Ry,
m and n are'as defined above.



37 0.0040 nole) were added. To the reaction m xture,

1- ( 3-di nmet hyl am nopropyl)-3- ethyl carbodiim de hydrochloride (0.78 gm

0. 0040 mojehovamsagded and stirred at room - tenperat ur ecir@N20kdodss
Organic | ayer was washed with 1IN hydrochloric acid (50 m) and sodi um

bi carbonate solution. Oganic solvent was distilled off to yield a solid,
whi ch was 5stirred in nmethanol (20 m),p§iltered and suck dried to give
0.35 gmof title conpound. 11-1-NWR (400 MHz, CDCl13): 8 10.07 (1H, bs),
4.18(2H,d), 3.69-3.71(2H,m, 3.53 (2H,t), 3.42 (211,t),2.70-2.73 (2H M,
2.41 (3H $), ITRS-Anipbubhd Hiormiuld 53d-3Pkah8be gﬁre . byt ZdikdlideMnFdrblystsR of
(KBr, CM1): 32@57_.?, 1650. 9, 1601.8 10 Exanple-7: . re(ﬁ).aratlo_n of ~

[ (2- Et hoxsPpoyRds 6f formua (-2 iy theopuesenseyof chase jincluding dilkatiahyrdsaxidp spely s ene
- 3-carbo M - e Ac en- 1. hesi s _of

[ (2-Et ho>r<@;§)l-d M%&}g&g@%ﬁglﬁ (lalt%?ﬂaﬁgl P @%&%@8%%)%@3 ad-} |%(£a ﬁlefeo(?aaf 2P ene
- 3- car borfgimperatirefir-2agbtsi c aci d ethyl ester. 15The ni xture of conpound

obtained in stgp-3 of exanpl e- .Q0 0. 0023 mpl e). and sadi um et hoxi de
(0.318 gm 0.0 6°°m°é‘5‘éi°?ﬁr?%ﬂ+§%g‘%"$z‘ﬁﬂ ﬂe)l’rmedz'?x Htegueing gigrieus Ry groyp s,
and then difoguh ¢tt OhdsCoPRIALMI(E) by Reactif@ WilhOR,-11 e dad NG9 1N
HC1 and ext(r)%eglt edcovffng?h et hyl _acet.(g%esr( 58 1@;2?@4 E?P%Whgf:e\é?gfgsovl\é/a}% aljymﬁ)
di sti | | edh@presesisg of suitable basedike tiigtbylpmine prridins on i-2@thybnonphobueirst elvent

A ANk ARG s
(4H, M, 3. 65- AeEofihdunds ofXoruld. (AP c4ri2be odtaindd Bﬁtﬁe &er{ffdatiod of dorfipoundtiof ) .

1.26(3H t) ESMS. 394. +1), Step-2: Synthesis of

[(2-|(% ho><t)9‘313}4 Nilf-' ,?{%,QSM?*%%P@S@E?B}@ %ggdﬁm;ﬁér_?fqlgow%bazsmemld[fa@mu| e
ne- 3- car = A1) - i i : k . 7 8

The 1111 & o AL oL ik florod B P Bt oo ARG BRI P or
descri bedlidhdorogiethand. of exanple-1. 1H NWVR (400 MHz, DVBO-d6): 12.50

(1H,bs), 8.61 (1Ht 4.34(2H,q), 3.88 . ( d),. 3,59-3.61(2H M, 2.76-2.79
(2H. ), 1.68- iflsaf '(‘%‘?ﬁ?ﬁf,w%.’zt?g(fé’ﬁ}&o}m% é%&%’“@eﬂ?&%ﬁgi)mm@rwmth@@%:
3316. 2, 1'dkprotectibR Sof8cbmpilde- & (EhRIEATRL1PQsBE simil diti ibed i

2- Hydr oxy- %f 0x0-6, 7, 8, 9-t et rahydr o- 4H,(5H-)20§1t i%{ni?ﬁggpalzlg?%earslz%esf%?ed n
azul dAe- 3ckemdBxyl i ¢ aci d cycl ohexyl car banoyl net hyl - ami de (Conmpound No. 98)
10 To the stirred suspension of

[ (2- hydr oxy- 4- ox0- 6, 7, 8, 9-t et r ahydr 05-944%-1—]-_):04 hi al, 4a- di aza- benzo[ al azul en
e- 3-carbonyl) -am no]-acetic acid (0.70 gm 0.0020 nole) in 15

di chl oronet hane (20 m ), triethylamne (0.85 m, 0.0062 nole) and

cycl ohexylamine (0.29 m, 0.0025 polRR,were added. Toft i%‘i%hon m xt ur e,
hydr oxybenzotri azol e (0.[ %@Q&S{ﬁ%ﬂ%) angmy—N N
1- ( 3-di net hyl arrimep#epylii—é?feﬂﬁ\{' cay bodi i mde W 'kﬁe (©.60 gm 0.003
| mol e) were added and stif rxed ?om t enper at ug,erf or 12%rs.

Di chl or omet hane fas distitleéd & f and 1N hydrochl ori cliacid (50 m) was

added to the resjdue, the separated solid 20 was col |l eptegl Ryrfiltration.
The solid thus obtained was stijyr ! Zn&;hanollézo r’@, Por 0.5 hr,

filtered and suck dried [tmgi . B titlec uryi.(qll s NVR) (400 MHz,
CDC13): 8 15.74 (1H $), S gA(aMALK5 86(1H, d), /4 (5 N2icd), 3.75-3.82

5. ,
(1H ), 3.63-3.65 (2H m) ,R,RB9-2. 72°(2H m), 1.7871.93 (8H,m), 1.66-1.71
(2H, M), 1.58- 1.61(2H,m), 1.34g1.37 (2H n), 1.14- i, A6n{,RHAIR, 25ESMVE: 417, 2
(Me1) IR (K13r, COM1): 2929.3,1671. 4, 1653. 4

20  Various compounds of formula (I) such as compounds of formula (Ig), (Ih) (Ii) and (Ij) can
be prepared from the compound of formula (Ia) or (Ib), as shown in scheme D, wherein R,

R1, Ry, R3, R3e, Ry, R7,Y, z, m and n are as defined above.



WO 2011/ 045811PCT/ 1 N2010/ 000579 39 The foll ow ng representative
conpounds of the present invention were prepared in anal ogus manner by
usi ng t heweyntimassie schenmes as descri bed above: 5Tabl e- rT/INtlampoosisl- 1- NVR
(400 MHz, DMBO-d6) No. 35 16.27 (1H $),12.9 (1H bs), 9.67(1Ht), 4.38-
4.43(2H, m, 4..08 (2H,d), 3.52(2H bs), 3.34(2H, hidden under signal of
water) 3.01(3H $) 45 16.26 (1H $),12.9 ¢gH bs), 9.67(1H t), 4..61-
4.68(2H, m, 4.07-4..08(2H m, 3..76 (2H,t), 3.28- 3.34(2H, partailly
over| apped by water signal) 2.25- 2.33(2H m, 1.98-2.04(1H m, 0.90-0.93
(6H, M 5 5 16.Pife ¢obrhcbind of Zodnuld Hhsin bé)pﬁiﬂ(ar]:&iltTy)readlnglltﬁe c&gﬁ%ﬁﬂ%ﬂ’fbl)mula
4.08(2H,d 3.61: 2H t 3. 34- artailly aover| appe y wat er

i gn<(51I ) ()18) arin%% %@@(@4@‘%@%&% spehy as egriogiimudes, CDJ of yBop.

) Sg(gHog) 2H2n?)5&-1&6 b ggfgaﬁm wa fp-cin 58 ;%“ﬂbdsby aligaling hydrolysis of compaund of
7. 45 (2H,igymula (lipin the Hr@er)ce af to¥g mellud)ng ﬂk@nhymregd@ 4&¢;h gpesotlaink hydroxide laapped

b 85129 8 (1Ht), 8.79 (1H,$),
7?/42@?.6217‘%&“3#@‘,’;6% ﬁlgg %ﬁl&?){%&%é’% "R“%tthe%ef?4 (91 (2?4 m), 4.09
(2H,d), 3.79 ("Eﬂd dmﬂ)pouﬁd 30l (Ialdan be datamewbg&éa&mgréa{np@ﬁnd%f%ﬁn@@ c(i%(i 22

(1H 8), 9.67(1 61-4. 91(2H M), 3.77- 4.09 (4H 3.34 (2H, hiddén
under  si g s mﬁ/@iﬂ@r")‘ e Sufh%-SleEm ¢thexidg in Wltpble(wwelﬂ S@llEaSE@trélllwd(OfHabg)
9.69 (1H, 4 ),méncﬁi} 3.21(2H,t), 2.84 (2H, t) , 2.38-2.42 (2H m
MASSI R ( 1(Br 1 031(|v+++1) IR (KBr, CM'): 3263.9 ,1746.3 ,1625.3

409. 1( M++1) | R(RiBr ptﬁhpd.l)nd sPgornAula7dg) @an 1e/ prépadedl by élMﬂiIﬂe) h&ﬁﬁ)lsﬁls, of the
3302. % 1717.7 1(?82 376 J)(Wl)IR( KBr,CM 1): 3228.9,1732. 3, 1631.
1 compound of formula (Ia

Scheme - E -

o o 132
p
2 9 o [ N N
OH m | | \
v I ANl 0 z OH
z OH R, R
R, R

Ie Ik, P = NH,, NR,R,', NHOH, NHOR,

15 Various compounds of formula (I), such as compounds of formula (Ik) can be
prepared as shown in scheme E, wherein R, Ri, Rz, R3, R3>, Y, z, m and n are as defined
above. The :compounds belong to formula (Ik), where P is -NH; -NHR; -NR;R7» NHOH and
NHOR; can be obtained by coupling of formula (Ic) with appropriate amine in suitable
condition such as using coupling reagent such as carbodiimides in suitable aprotic solvent.

20 Further, compounds belong to formula (I), where P is NHSO,R7 and NHCORj can be
obtained by coupling of formula (IV) or (III) or (Ic) with suitable reagenets and conditions.

A general synthetic method is provided for each of the disclosed groups of chemical
compounds.' One of ordinary skill will recognize to substitute appropriately modified starting
material containing the various substituents. One of ordinary skill will readily synthesize the

25  disclosed compounds according to the present invention using conventional synthetic organic



479. 1( M++1) | R(KBr, CM 1) : 3307.2,1716. 9, 1640. 8 441. 9( M+- 1) | R(KBr, CM- 1) :
3273.8,1736.9,1680.9 390.9(W1)IR(KBr,CM 1): 3280.4, 1728.0, 1673.7 308.0
(M+-1) | R(WBr2oah43811 3241.2,1731.0,1674.5 WO 2011/ 04581 pPTiN2d20d87900579
40 Conp. 111-NWR (400 Mz, DMSO-d6 ) MASSIR (KBr, CM1) No. 1289.97(1Ht),
3.44 (2H,d), 3.04-3.12 (2H, M, 2.46 (2H, partailly overl apped by sol vent
signal), 1.65- 1.80(4H,m, 138 9.70(1H ¥, 4..07 (2H,d), 3.47-3.51 (1H M,
2.80- 3.00 (1H, n) 2.62-2.78 (1H, m, 2.35-2.42 (1H m,

1. 95- 2 10(1H m), 1.40-1.55(1H ), 1.25-1. 35(1H, ), 0.92 (9H, $) 148 16. 43
(1H %), mclagql(emr@)mlogo\s@/e( t@emnquessfrm s&mnga(xw&gal iittodre 3thed piihsed or

2H t | I d by solvent signal) ,
g gg (§H4%‘%'%PFF5£€%B RN\?&(& o %5‘033/582 iE)IF\)/I?-+1) 0 16.21 (1H,$),
9.67(1H $), 3. Bl IomBolds, 67 thé3 B%en@m@Qnﬁownmy have9 Bhital 1Qnddrs fﬁllgo&lcﬁg zs

274(3Hm) 2.35-2.45(1H ), 15(1H,m, 1745- 1.60(1H m, 1
(1H m) 0. 9semaes, $3ce%®m1xt22p5(amd1abgydw@aé?ha(stmom)ers gr §BnTioBErs(\Zith alj jsomede

43,990 o iny B, R 2 el ORI 805 A0t B, e
separate enantiomers, substantially free of the other, are included within the scope of the
invention; further included are all mixtures of the two enantiomers.

The novel compounds of the present invention are not, however, to be construed as
forming the only genus that is considered as the invention, and any combination of the

10 compounds or their moieties may itself form a genus.

The novel compounds of the present invention were prepared according to the
procedure of the schemes as described herein above, using appropriate materials and are
further exejrnpliﬁed by the following specific examples. The examples are not to be
considered I_;IOI‘ construed as limiting the scope of the invention set forth.

15 EXAMPLES: _
Example-1:- Preparation of [(2-hydroxy-4-0xo0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-

fluorene-3-carbonyl)-amino}-acetic acid (Compound no. 1).

o o
<i:2>\N/uiHiﬂ\ﬂ OH
S’JQN OH ’:?/

Step-1: Synthesis of 2-methylsulfanyl-4-oxo-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-

20  fluorene-3-carboxylic acid.
The suspension of 4,5,6,7-tetrahydro-benzothiazol-2-yl-amine (8 gm, 0.0519 mol)

and 5-(bis-ethylsulfanyl-methylene)-2,2-dimethyl-[ 1,3]dioxane-4,6-dione (14.2gm, 0.0572

mol) in ethanol (60 ml) was heated at 85-90°C for 10 hours. Reaction mixture was cooled to

room temperature and filtered. The solid, thus obtained, was washed with ethanol (20 ml)
25  followed by with diethyl ether (50 ml) and suck dried to give 7.2 gm of title compound as a

solid.

'H-NMR (400 MHz, DMSO-d): 8 13.55 (1H, s), 3.30-3.34 (2H, m), 2.68-2.72 (2H, m),



198 9.63 (1H,t), 7.98 (2H,d), 7.62 (2H,d), 4.30 (2H bs), 3.98 (2Hd),
3.47-3.50 (2H, mpartailly overl apped by water signal), 3.23-3.33 (2H,

hi dden umnwlerosiigssah of water) 208 9.67 (1H,t), 4.68 (2HPoF)IN2040/085(2H, d),
3.85 (2H,t), 407(W1) 3.34 (2H, hidden under signal of water), 1.23 (9H $)
218 16.24 (1H $), 9.68 (1H t), 7.40 (2H d), 7.31 (2Hd), 483.1(W1)
4.60-4.80 (2H,bs), 4.09 (2H,d), 3.50-3.89 (2H,m, 3.37 (2H, hidden under
signal of water), 2.63 (2Ht) 1.58 (2H,nm,1.32-1.40 (2H, M, 0.91(311,t) 220
9.69 (1H t), 7.64 (2H,d), 7.48 (2Hd), 4.58- 511(W1) 4.75(2H, m, 3.76-4.03
(4H, M), 3. 333BH65),(1288¢]. 92\(\41121311/ 045811PCT/ I N2010/ 000579 41 Conp. 1H NWMR

(400 MHz, CM 1) No. partailly overl apped by water
signal)) 23 1\?&%@4 68 (1H,t), 7.37-7.42 (4H m, 4.07 447(M 1)

2H, d - -5 ¢Ki2¥ 84
by el &1 E%L‘Fgﬁé%%f‘*’é“Sé%%%ﬁ“ﬁfh’é'iﬂs LR R e e v et
(2H t), dherened-carbenylpammelinsetic acl,d.eetmmstey 4. 06 (2H,d), 3.34-3.50

(2E P30 30 By o) ) 5y ST R B
3.34 (2H chctﬂdemeumder(zso o) Igé%?h?ml\? ©. fs 1171(2 am%ﬁo @6@9 ; ZéﬁyggeHeéhﬁ eBtef 7
E %E 8 , Yag" Z%qug(?“%sg@s 0-33134hmaleWetsn dsqltgwam ¢Impgaatare, Toy ghe] geagtion
(1H bs) 9n&duré,l H(ﬁh&méth?]%nﬂn(ﬁﬂ'oﬁﬁﬂﬂv-rahyléarg&hﬁigﬁe ji{M(;leLlonde (6.81 gm, 0.0354
mol) was added portion wise at 10-15°C and was allowed to stir at room temperature for 14
10 hours. Dichloromethane was distilled off under vacuum. To the residue, water (200 ml) was
added and stirred for 15 minutes. Solid, thus appeared, was filtered and washed with water. It
was furtherjslurred in mixture of ethyl acetate (20 ml) and diethyl ether (30 ml) and filtered.
Solid, thus obtained, was suck dried to give 6.2 gm title compound.
'H-NMR (400 MHz, CDCl5): 6 9.78 (1H,bs), 4.18-4.25 (4H, m), 3.31-3.36 (2H, m), 2.64-
15 2.69(2H,m); 2.43(3H,s), 1.85-1.90 (4H,m),1.28(3H,t) |
ESMS: 382(M™+1)
Step-3: Synthesis of [(2-methanesulfonyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-
ﬂu0rene-3-éarbonyl)—amino]-acetic acid ethyl estér.
To the cooled solution of ester compound as obtained in step-2 (6.0 gm, 0.0157 mol)
20  in dichloromethane (60 ml), a solution of m-chloro perbenzoic acid (50-60%, 8.13 gm) in
dichloromethane (80 ml) was added at 5-10°C and stirred at same temperature for 1 hour.
The reaction mixture was partitioned between dichloromethane and water. Collected organic
layer was washed with sodium bicarbonate, dried over sodium sulphate and distilled off
under vacuum to give crude residue which was purified by column chromatography using
25 1% methanol-dichloromethane. The collected fractions were evaporatéd to give 2.5 gm of
title compound.
IH-NMR (400 MHz, CDCls): 8 7.42 (1H, bs), 4.18-4.27 (4H, m), 3.36-3.37 (2H, m),
3.33. (3H,s), 2.72-2.76 (2H,m), 1.87-1.91 (4H,m),1.30 (3H,t)
ESMS: 413.9 (M'+1)



(2H,d), 3.72-3.76 (2H, M, 3.20-3.31 (2H,partailly overl apped by water
signal), 2.32- 2.40 (2H,m, 0.98- 1.08 (1H, m, 0.45-0.47 (2H,m, 0.13-0.15
(2H, M), 288 MHiiffikshirl 1), 7.24-7.39 (4H M), 4.62-4.72 (2Hp@ruanAdbodosioV 1)
4.08 (2H,d), 3.75-3.86 (4H, M , 3.20-3.30 (2H,mM, 298 16.21 (1H bs), 12.9
(1H bs), 9.67 (1Ht), 4.60-4.67 433.0 (M--1) (2H m,4.08-4.09 (2H m,
3.75 (2H,t), 3.15- 3.31(2H,partailly oveyl apped by water signal), 2.39-
2.47 (2H,m partailly overl apped by sol vent signal),

2.14-2.16(1H mM,1.73-1.77(2H, m, 1. 40- 1.60(4H, m, 1.00-1.20 (2H, mM 308 12.5

(1H bs), Stepét:( 1iSyn}hesB. . Sif- 3.[Rthydidxid-0x0-38;7,8-tétPalydivo-41-9-thea- 5Qa2h§z'5¢l
(2H, partajlly overl apped by sol vent signal), 1760-1. 5(6H, m 318
(1H, bs), 4?“‘2'?"(3 Srtaghony)-gminel-acefic agidgs 443, 2 (Mr-1) (2H,d), 3.75 (3H $),

?C)-O ?r]A)f ( 2:1 Rﬁ/?? ’30 4196: §(ﬁﬁh&§ bf sul%gr?edfder}wﬁlﬁg é}/ gﬁ?%%léﬁ%%z@%o /g%g&%z)g é]il i, y
over | appe’@trblwdmfumn, 8 |Sglruabl) of godigm(lgidrdxide @285 gi6, 00187 Mob)sih, wakd: (15 @dlliwas)
i ol b o it e
8.56 ( 1H, WcudmDd ik fb‘iﬂanﬁn@ Goludibh Was afidificd KM hlydfbcikrtt: abf 2d Hhrred¥oP30

(2Hd) 3.80-3.95 (2H, m
minutes. Solid, thus appeared, was filtered and washed with ethyl acetate (25 ml) and dried

under vacuum at 60°C for 8 hours to give 1.45 gm title compound as a solid.
'H-NMR (400 MHz, DMSO-ds ): 6 9.70(1H,t), 4.06 (2H,d), 3.15-3.21 (2H,m), 2.60-
10 2.70(2H,m), 1.76-1.80(4H,m)
ESMS: 322 (M'-1)
IR (KBr CM™): 3267.9,1734.5,1679.9
Example-2: Preparation of [(2-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1 4a-

dlaza-benzo[a]azulene-3-carbonyl)-ammo]-acetlc acid (Compound no. 10)

Q/\N \ ” OH
SJ%N OH /2/

Step-1: Synthesis of 2-methylsulfanyl-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-

15

diaza-benzo[a)azulene-3-carboxylic acid.
The title compound was prepared from 5,6,7,8-tetrahydro-4H-cycloheptathiazol-2-yl-
amine using similar method as described for step-1 of example-1.
20 'H-NMR (400 MHz, DMSO-dg): 6 3.56-3.59 (2H, m), 2.82-2.85 (2H, m), 2.42 (3H.s), 1.70-
1.83 (6H,m)
ESMS: 310.9 (M'+1)
Step-2: Synthesis of [(2-methylsulfanyl-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-
diaza-benzb[a]azulene-3-carbonyl)-amino]-acetic acid ethyl ester.
25 The title compound was prepared using similar method as described for step-2 of

example-1.



3.36-3.65 (2H,partailly overl apped by water signal), 348 16.17 (1H, %), 9.72
(1H,t), 4.08 (2H d), 3.19 (2Ht), 349.9 (MI) 2.44 (2H $), 1.57 (2Ht),
1.00 (6H Wb 8bfhddia24 (1H bs), 9.67 (1H t), 7.65 (1H, d) pctaRinididthsD (M- 1)
(1H,d), 4.83 (2H,bs), 4.08 (2Hd), 3.96 (2H,t), 3.34 (2H, hidden under
signal of water) 36 8 16.26 (1H,bs), 9.69 (1Ht), 8.45 (1H dd), 8.17

(1H dd), 7.02 (1H dd), 4.72 (2H $), 4.0%p(2H d), 3.94 (2Ht), 3.35-3.46
(211, partailly overl apped by water S|gnal) 378 16.25 (1H,$), 9.67(1H1t),
7.56 (1H d), 7.46 (1H dd), 490.8 (W1) 7.24 (1Hd), 4.68 (211, bs), 4.09

3! I )2 -
Eiﬂ gg 9 P%{Mﬁ (?g)o MHB%D@E) bl dd@r(IHrBiEM g%-g% mﬂ?ﬁ%?eﬁ?u%@r %I 7gznal

of water)27/> %Gl)a %(%Iiﬁ()n)l 73- &8%@@1341(227%3@) 1.61-1.63 (2H ),
1.49-1.51 (2HpQ Wﬁ1§ (2H m 391H NWVR (400 MHz, CDC13) :8 16.04
(1H, bs), 9.74 4531 (1H,bs), 7.08-7.26 (3H m, 416418(2Hn’)
3.73- 3. M S@nthﬁjﬁbfC{(Bmeth”zhheﬂjlfoxgrlageﬁx-al,sc%&tfﬁhydio&ﬁ SHOR)-(Hiirh1(9a-

(1H,d). 4, 47-4.49 (1Hn), 3.19
12%6916225( %/E Pg;}l“i‘(})]gz'%'eﬂirg( 5)‘)'1 q(afﬁt‘t’}‘“dleth&l estery | d§ 1.00 (6H;s)

VO 2011/ 045811 Loirg
DVEO-d6) 8 9. 61$C$T11{16HM§2§&A%Q§§7 %fgﬁm 3H. rprh;lgy ztag%diﬁ%ép%ﬁwpg‘ﬁ %@%81) g"

(Me+1) | dchlgmmettgme 1060| ROKBr solutmloef eeehlalo perbeizaie 881d( (ﬁO -G, 4307gm] 6, $)
, 3. 36~ dichloromethane (60 ml) was added at 5-10°C and stirred at same temperature for 3 hours.
Dichloromethane (100 ml) was added to reaction mixture and partitioned between
10  dichloromethane and water. Organic layer was washed with sodium bicarbonate, dried over
sodium sulphate and distilled off under vacuum to give crude residue which was stirred in
diethyl ethér (100 ml). The solid, thus obtained, was collected by filtration and suck dried to
give 2.5 gm of title compound.
'H-NMR (400 MHz, CDCL): § 7.36 (1H,bs), 4.19-4.27 (4H,m), 3.68-3.71 (2H,m), 3.33 (3H,
15 ), 2.80-2.83 (2H,m), 1.78-1.91 (6H,m), 1.30 (3H,t)
ESMS: 428(M*+1)
Step-4: S);nthesis of [(2-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-
benzo[a]azhlene—3-carbonyl)-amino]-acetic acid.
Theftitle compound was prepared using similar method as described for step-4 of
20  example-1.
'H-NMR (400 MHz, DMSO-dg): 616.2 (1H, bs), 9.74 (1H, t), 4.06 (2H, d), 3.55-3.60 (2H,
m), 2.75-2.80 (2H, m), 1.70-1.84 (6H, m)
ESMS: 335.9(M"-1)
IR (KBr, CM™): 3268.2, 1739.6, 1674.6 _
25 Example—3; Preparation of 3-(carboxymethyl-carbamoyl)-2-hydroxy-4-oxo-5,8-dihydro-
4H,6H-9-thia-1,4a,7-triaza-fluorene-7-carboxylicacid ethylester (Compound no. 2)

(0]
(@)
H,C OH
Ve catRi
o) S)QN OH



3065. 4,

1725.1,1629.6 42 3.65 (2H, partailly overl apped by water signal), 8

16.25 (1H $), 9.67 (1H t), 8.02 (2H d), 7.75 (2Hd), 505.0 (M-1)
| RCKBr, CWvO)22011/045849 (1. 2H, bs), 4.54 (0.8H, bs), 4.09 (2pca)mN2E@00&ds579

3284. 4,
si gnal

(1H m,
2.19-2.
3261. 2,

366.0 (

1742.8,1685.0 43 (0.8H, bs),3.57 (1.2H bs), 3.34 (2H hi dden under
of water), 3.28 (3H,$) , 8 16.00 (1H,$), 9.89 (1H d), 4.44-4.45
3.20 392.2 (M4--1) IR(KBr,CM1)31 (2H t),2.44 (2H $),

23(1H, M, 1.56 (2H,t), 1.00 (6H, $) , 0.92-0.95 (6H M

1736.1,1682.0 44 8 16.04 (1H $), 9.85 (1H d), 4.47-4.50 (1H m, 3.19
MrStep-1: RSxBthesist [of: 2-1h2thyisulnshd026t58-dibklyd56-4EREHL)-thid-144, T-BHazgh),

1.00 326ﬁn§re%z-§,87-§ic%16b809xyﬁc agm-%l)hyl ester.

10

15

20

25

The title compound was prepared from 2-amino-6,7-dihydro-4H-thiazolo[5,4-
c]pyridine-s-carboxylic acid ethyl ester using similar method as described for step-1 of
example-1 | ‘

'H-NMR (400 MHz, DMSO-de): 6 13.52(1H, s), 4.60 (2H, bs), 4.09(2H, q), 3.69(2H, bs),
3.27(2H, bs), 2.43(3H, s), 1.22((3H, 1)

ESMS: 370.1 M*+1)

Step-2: Synthesis of 3-(ethoxycarbonylmethyl-carbamoyl)-2-methylsulfanyl-4-oxo-5,8-
dihydro-4H,6H-9-thia-1,4a,7-triaza-fluorene-7-carboxylic acid ethyl ester.

The‘: title compound was prepared using similar method as described for step-2 of
example-1. |
'H-.NMR (400 MHz, DMSO-dg): 6 9.50(1‘H,t), 4.58 (2H,bs), 4.03-4.15(6H, m), 3.67(2H,1),
3.24-3.34(2H, partailly overlapped by water signal), 2.34(3H,s), 1.18-1.23 (6H,m)

ESMS: 455.2 (M'+1) '

Step-3: Synthesis of 3-(ethoxycarbonylmethyl—éarbamoyl)-2-methanesulfonyl-4—oxo-
5,8-dihydr§-4H,6H-9-thia-1,4a,7-triaza—fluorene-7-carboxylic acid ethyl ester.

The title compound was prepared using similar method as described for step-3 of
example-2.

'H-NMR (400 MHz, DMSO-ds): & 8.59 (1H,t), 4.62-4.68(2H,m), 4.02-4.15(4H, m), 3.97
(2H,d), 3.65-3.70(2H,m), 3.34(2H,hidden under water signal), 3.23 (3H,s), 1.18-1.28
(6H,m) ,

ESMS: 487.2 (M'+1)

Step-4: Synthesis of 3-(carboxymethyl-carbamoyl)-2-hydroxy-4-oxo-5,8-dihydro-
4H,6H-9-thia-1,4a,7-triaza-fluorene-7-carboxylic acid ethyl ester.

Theititle compound was prepared using similar method as described for step-4 of
example-l..

'H-NMR (400 MHz, DMSO-de): 6 16.24 (1H,s), 12.9 (1H,bs), 9.66(1H,t), 4.55(2H,bs),
4.07-4.11(4H,m), 3.67(2H,t) 3.23-3.35 (2H, partially overlapped by water signal), 1.21(3H,t)



45 8 9.70 (1H bs), 7.63(2H $),4.60-4.72 (2H m,4.01 526.9 (M-1)

| R(KBr,CM1): (2H,d),3.77-3.88 (5H,m3.35-3.60 (2H, partailly overl apped
by wat er wogualous813255. 7, 1741. 6, 1673.2 46 8 9. 74 ( 1H, bsPCT/IN2010/000579
8.04-8.07(3H,mM,3.91-3.93 (4H, M, 549.2 (M--1) IR(KBr,CM1): 3.59-3.61
(2H, M 3.35 (2H, nerged with water signal), 2.86 (2H 1)
3267.6,1731.4,1679.5 47 89.67(1H,bs), 7. 40(211,d),7.30(2H,d),4.70 469.1
(MI1) IR(KBr,CM1): (2H,bs), 4.08 (2H,d),3.62-3.90 (2H m, 3.34 (2H,
nerged with water signal), 2.61 (2H1t),1.57-1.66 3270.1,1742.6,1683.5
(2H, M, 0.91 ESMSt $95 M™-1)

10

15

20

25

IR (KBr, CM™): 3260.2 ,1741,1672.8
Examgle-{: Preparation of {[2-hydroxy-4-0x0-7-(5-trifluoromethyl-pyridin-2-yl)-

5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino}-acetic acid

o O

FF N OH
/N NQ*N%\H/Y
F@ /s)QN\ on ©

Step-1: Synthesis of (5-(S-trifluoromethyl-pyridin-2-yl)-4,5,6,7-tetrahydro-thiazolo[5,4-

(Compound no. 18)

c]pyridin-2-ylamine).

The: mixture of 1-(5-trifluoromethyl-pyridin-2-yl)-piperidine-4-one (9.9 gm,0.0405
mol), pyrroiidine (3.53 ml, 0.0445 mol) and p-toluenesulfonic acid (100 mg) in cyclohexane
(50 ml) wefe refluxed for 3 hours and water was removed with Dean-Stark apparatus. The
resultant mixture was concentrated under reduced pressure, and the residue was dissolved in
methanol (100 ml). Sulfur powder (1.05 gm, 0.0405 mol) and cynamide (1.37 gm, 0.0405
mol) were added to the solution and stirred at room temperature for overnight. The resultant
solid was collected by filtration and washed with methanol (10 ml) to give 6.0 gm of title
compound.

'H-NMR (400 MHz, DMSO-de): 6 8.43 (1H,s), 7.82 (1H,dd), 7.04 (1H,d), 6.82(2H,s), 4.62
(2H,s), 3.96 (2H, 1), 2.55 (2H,1)

ESMS: 301(M*+1)
Step-2: Synthesis of  2-hydroxy-4-oxo-7-(5-trifluoromethyl-pyridin-2-yl)-5,6,7,8-
tetrahydro;4H-9-thia-1,4a,7-triaza-ﬂuorene—3-carboxylic acid ethyl ester.

The_. mixture of  5-(5-trifluoromethyl-pyridin-2-yl)-4,5,6,7-tetrahydro-thiazolo[5,4-
c]pyridin-2-ylamine (5.7 gm, 0.019 mol) and triethyl methantricarboxylate (16.1 ml, 0.076
mol) in xyiene (100 ml) was heated at 140-150 °C for 6 hours. Xylene was evaporated and
diethyl ethér was then added and the suspension was stirred for 15 minutes. It was filtered

and washed with ether. The crude solid was digested with dichloromethane (200 ml) and



48 8 9.67 (1H,t), 8.22-8.28 (3H,m, 4.79 (1H bs), 4.57 563.1 (M+-1) _

| R(CKBr, CM1): (1H, bs), 4.07 (2H,d), 3.95 (Hlsglb?) 43 27-93632(51;% Bpartal Iy
overl a MAakaR signal) 3269.7,1722.9, : PN od0k79

7. 61-7?2%?82?%@7.37 (1H dd), 4.05 481.1 (Me-1) IR(KBr,CM1): (2Hd), 3.72
(2H, %), 3.54 (2H,bs) 3.26 (2H, partailly overl apped by water signal), 2.82
(2H,t) 3247.9,1733.0,1684.3 52 8 939 (34l bs), 7.72 (2Hd),7.59 (2H, d),
3.81 482.9 (M++1) IR(KBr,CM1): (2H bs),3.76(2H, d), 3.38-3.52(2H partailly
3279.6,1734.1,1681.1 overl apped by water signal), 3.26-3.38 (2H, partailly
44 Conp. fikerddvid feffdiyyeNhioluti/bedidie) MAGSbRBcdBine 14Mr Was distilled off under vacuum

to give 1.3 gm of title compound.
'H-NMR (400 MHz, CDCl): & 13.96 (1H,s), 8.44 (1H,s), 7.72 (1H,dd), 6.79 (1H,d), 4.80
(2H,s), 4.47 (2H, q), 3.94 (2H,t), 3.53-3.56 (2H,m), 1.44 (3H,t)
5 ESMS: 440.9 (M"+1)
Step-3: Synthesis of {[2-hydroxy-4-oxo-7-(5-trifluoromethyl-pyridin-2-yl)-5,6,7,8-
tetrahydroQ4H-9-thia-l,4a,7-triaza-ﬂuorene-3-carbonyl]-amino}-acetic acid ethyl ester.
The mixture of compound as obtained in step-2 (1.2 gm, 0.0272 mol) with glycine
ethyl ester hydrochloride (0.42 gm, 0.0030 mol) was heated in dry pyridine (10 ml) at 100°C
10 for 5 hours: Pyridine was evaporated to dryness and residue was stirred in diethyl ether (50
ml). The solid, thus obtained, was collected by filtration and washed by ethanol (10 ml) and
diethyl ethef (10 ml). It was suck dried to give 260 mg of title compound.
'H-NMR (400 MHz, CDCL): 8 15.99(1H,s), 9.74 (1H,t), 8.45 (1H,s), 7.72 (1H,dd), 6.79
(1H,d), 4.80 (2H,s), 4.18-4.26 (4H, m), 3.97(2H,1), 3.53 (2H.t), 1.30 (3H.t)
15 ESMS: 498 (M'+1)
Step-4: Synthesis of {[2-hydroxy-4-oxo-7-(5-trifluoromethyl-pyridin-2-yl)-5,6,7,8-
tetrahydro§4H-9-thia-1,4a,7-triaza-ﬂuorene-3-carbonyl] -amino}-acetic acid.
The:title compound was prepared using simﬂar method as described for step-4 of
example-l.;
20 'H-NMR (400 MHz, DMSO-de): 8 9.67 (1H,1), 8.48 (1H,s), 7.91 (1H,dd), 7.14 (1H,d), 4.85
(2H,s), 4.07 (2H,d), 4.01(2H,t), 3.34 (2H, hidden under signal of water)
ESMS: 467.9 (M*-1)
IR (KBr, CM'I): 3292.7,1725.7,1677.7
Example—S;- Preparation of {[7-(5-chloro-thiophene-2-sulfonyl)-2-hydroxy-4-oxo-
25 5,6,7,8-tetr;1hydro-4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino}-acetic acid
(Compoun& no. 17)



No. overlapped by water signal), 2.83(2H,t) 538 16.13 (1H $), 9.71 (1H1t),

4.08 (2H,d), 3.14 (2Ht), 2.43 (2H $), 1.59 (2Ht), 1.30-1.37 (4H nm, 0.80
(6H, 1) S5dwdGoDRkshiit $). 9.95 (1H, $), 3.18 (2H t), 2.44 GRidaflorodeosdr 1. 56
(8H m, 1.00 (6H $) 55 15.81(1H bs), 10.38 (1H d), 7.32-7.41 (5H,n), 5.50
(1H,d), 3.20 (2H,t), 2.44 (2H, %), 1.56 (2H,t), 1.0 (6H $) 568 16.22(1H %),
9.72 (1H t), 8.50 (1H d), 7.84-7.85 (2Hzg), 7.47-7.54 (3H m, 4.25-4.35
(1H m, 4.09 (2Hd), 3.35-3.50 (1H, partailly overlapped by water signal ),
3.10-3.35 (1H, partailly overl apped by water signal ), 2.95-3.05 (1H m,
2.60-2.70 (1H, M, 2.00- 2.10 (1H m, 1.85-1.950(1H n) 578 16.39(1H $), 9.64
( t), 2. 60> 01.78-1.82 (4H, m,

., d (1HW, nerged with water

1H, 4.08(2H, d), 2.93-2924 , ),
58 8 16.18 (1H $), 9.71 (1Ht | .8
signal ), 2.90-3.10 (1H nm), 2 72> 12080 20-® 30 (1H, ), 1.85-1.95
(2H, M, 1.40-1.50 (1H M, 1.04(?—I,d &FN. 167 (1H $), 9.70 (1H t), 4.08
(2H,d), 3.34-3.40 364.1 (MmM+-1) (IH part i 11y overl apped by water signal ),
2.90-3.10 (1H,m, 2.70-2.80 (1H,m, 2.20-2.30 (1H, M, 1.85- 1.95 (1H m,
1.60-1.70 (1H,mM, 1.30-1.40 (5H,n), 0.90 (3Ht) 60 16.16(1H $), 9.72

(1H t), 4_S_t!L1(_2 ISydthess. of Q2medylsubaylid-o¥e- f)Ss ﬂlzlﬁﬂ;?-Z[{éBDZI? %%ﬁa,a(mﬁ,%a_
8 4.
(1 2a0t§6H ﬁ@f% E\LNYR %W"f?ﬂ%fpci%yl(eéﬁrt) 1.06 (6H $) WO

2011/ 45811 PC'IT WA/ dHMPotAd 4as  prepared from  2-amino-6,7-dihydro-4H-thiazolo[5,4-

c]pyridine-5-carboxylic acid tert-butyl ester using similar method as described for step-1 of

example-1.: :
'H-NMR (400 MHz, CDCl3): & 13.38 (1H,bs), 4.56 (2H,bs), 3.76(2H,t) 3.42(2H, bs), 2.49
(3H, s), 1.50 (9H,s)

10  ESMS: 398.2 (M'+1)

Step-2: Synthesis of 3-(ethoxycarbonylmethyl-carbamoyl)-2-methylsulfanyl-4-oxo-5,8-
dihydro-4H,6H-9-thia-1,4a,7-triaza-fluorene-7-carboxylic acid tert-butyl ester.

The title compound was prepared using similar method as described for step-2 of
example-1.

15 'H-NMR (400 MHz, CDCl): 8 9.71 (1H,1), 4.52 (2H,bs), 4.18-4.25 (4H,m), 3.72(2H.t) 3.37-
3.44(2H, m), 2.43 (3H, s), 1.50 (9H,s), 1.27(3H,t)

ESMS: 483.2 (M*+1)
Step-3: Synthesis of [(2-methylsulfanyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-

‘ triaza—ﬂuofene-S-carbonyl)-amino]-acetic acid ethyl ester.

20 To the solution of N-Boc derivative as obtained in step-2 (19.0 gm, 0.0394 mol) in
dichloromethane (60 ml), trifluoroacetic acid (60 ml) was added over 0.5 hour at 0-5°C and
stirred at robm temperature for 4 hours. Solvent were distilled under vacuum and water (100
ml) was added. It was basified With sodium bicarbonate solution and resulted solid was
collected by filtration. Solid was further washed by diethyl ether (50 ml) and dried under

25  vacuum at 60°C for 6 hours to give 11.0 gm of title compound.



Conp. No. 62 1H NMR (400 MHz, DMBO d6) 11-1-NMR (400MHz, CDC13+ CD30D):
15.61(1H, $), 9. 87 (1H $),3.30 (2H, nmerged with MASS 418. 1(M-1) IR (KBr,
CM 1) | R(WBnr2oh458112951. 5, 1733. 3, 1672. 8 sol vent peak), perAf201@bho8)9,
2.22-2.25 (2H, m), 1. 88- 1.95 (2H, m), 1.42-1.74 (6H m, 1.22-1.37 (2H ),
1.06 (6H,$) 63 11-1-NVR (400 Miz, CDCL3) :84.44-4.60 (1H n), 434.1 (M1)
| RCKBr, CM 1) 3. 68-3.70(1H, m), 3. 15- 3. 3B54H, m) , 2. 58- 2. 63

2953. 3,1727.7,1670.7

1H-NMR (400 MHz, CDCI3): § 9.74 (1H, bs), 4.18-4.25 (4H, m), 3.94 (2H,s), 3.34-3.37
(2H,m), 3.17 (2H,t), 2.43(3H,s), 1.28(3H.t)
ESMS: 382;.9 (M++1)
Step-4: Synthesis of {[7-(5-chloro-thiophene-Z-sulfonyl)-Z-methylsulfanyl—4-0xo-5,6,7,8-
5 tetrahydro¥4H-9-thia-1,4a,7-triaza—fluorene-3-carbonyl]-amino}-acetic acid ethyl ester.
To the mixture of amine derivative as obtained in step-3 (1.0 gm, 0.0026 mol) and
pyridine (02.31 ml, .0039 mol) in dichloromethane, a solution of 5-chloro-thiophene-2-
sulfonyl chloride (0.62 gm, 0.00287 mol) in dichloromethane (5 ml) was added at 0-5°C and
stirred at room temperature for 4 hours. Reaction mixture was poured into water (50 ml) and
10 extracted with dichloromethane (50 ml x 2). The combined organic layer was dried over
sodium sulphate and distilled off under vacuum to yield a solid, which was slurred in
ethylactate (10 ml). It was filtered and suck dried to give 980 mg of title compound.
'H-NMR (400 MHz, DMSO-dg): § 9.42-9.48 (1H,m), 7.68(1H,d), 7.39(1H,d), 4.32-4.36
(2H, m), 4.02-4.13(4H,m), 3.38-3.51(4H,hidden under signal of water), 2.34-2.36 (BH,m),
15 1.15-1.22(3H,m)
ESMS: 564.8 (M'+1)
Step-5: {[7-(5-Chloro~thiophene-2-sulfonyl)-2-methanesulfonyl-4-oxo-5,6,7,8—tetrahydr0 -
4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino }-acetic acid ethyl ester.
To the cooled solution of compound as obtained in step-4 (950 mg, 0.0017 mol) in
20  dichloromethane (20 ml), a solution of m-chloro perbenzoic acid (50-60%, 0.72 gm) in
dichloromethane (30 ml) was added at 5-10°C and stirred at room temperature for 2 hours.
Reaction mixture was poured into water (100 ml) and extrécted with dichloromethane (50 ml
X 2). Organic layer was washed with sodium bicarbonate, dried over sodium sulphate and
distilled off under vacuum to give 800 mg as a crude solid, which was used for next step
25  without puﬁﬁcation.
Step-6: Synthesis of {[7-(5-chloro-thiophene-Z-sulfonyl)-Z-hydroxy-4-0xo-5,6,7,8—
tetrahydro,¥4H-9-thia-1,4a,7—triaia-fluorene-3-carbonyl]-amino}-acetic acid.
A mixture of compound as obtained in step 5 (0.8 g, 0.0013 mol) in tetrahydrofuran
(20 ml), a solution of sodium hydroxide (160 mg, 0.004 mol) in water (20 ml) was added.



(1H, ), 2.51 (3H,$), 2.41 (2H,$), 1.77-2.05 (4H, m, 1.60 (2Ht), 1.05
(6H $) 64 89.71 (1Ht), 7.24-7.35 (5H,n), 4.08 (2H,d), 2.94- 398.1 (M- 1)
| RCKBr, CWvo)2011/@56% (3H, m), 2.78-2.81 (2H,m, 1.97-2. 0OPCCAN0M/000579
2925.5,1738.2,1675.1 65 8 16.22 (1H,$), 9.67(1H t), 4.65 (2H $), 4.08
(2H,d), 324.1 (W1) IR(KBr,CM1): 3.91 (2H,t), 3.25 (2H m
3294.2,1731.9,1669.6 66 16.20 (1H $),9.32(1H,t), 4.07 (2H,d), 3.20-3.24
364.1 (M1) IR(KBr,CM1): (1H,n), 2.77-2.82 (2H,m,1.68-1.70(1H m, 1.22-

3272.8,1743.6, 1682. 4
The reaction mixture was stirred at room temperature for 2 hours. Solvent was distilled off

under vacuum and remaining mass was acidified with dilute hydrochloric acid and precipitate
was appeared, which was collected by filtration and washed with diethyl ether (40 ml). Solid
was dried uﬁder vacuum to give 220mg of title compound.

5 'H-NMR (400 MHz, DMSO-dg): 8 16.28 (1H,s), 12.9(1H,bs), 9.64 (1H,t), 7.65 (1H,d), 7.39
(1H,d), 4.30-4.40 (2H,m), 4.08 (2H,d), 3.40-3.50(2H,m), 3.34 (2H, hidden under signal of
water)

ESMS: 502.9(M™*-1)
IR (KBr, CM™): 3304.8, 1714.3, 1682.3
10  Example-6: Preparation of 2-Methylsulfanyl-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-

1,4a-diaza-benzo[a]azulene-3-carboxylic  acid (2-0x0-2-pyrrolidin-1-yl-ethyl)-amide

Step-1: Syhthesis of [(2-Methylsulfanyl-4-o0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-

(Compound no. 79)

15  diaza-benzo[a]azulene-3-carbonyl)-amino]-acetic acid.

The .title compound was prepared using similar hydrolysis conditions as described for
step-4 of §xmnple-1 starting from [(2-methylsulfanyl-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-
thia-l,4a—diéza—benzo[a]azulene-3-carbonyl)-amino]-acetic acid ethyl ester (step-2 of
example-2);

20 'H-NMR (400 MHz, DMSO-ds): 8 9.50(1H,t), 3.97(2H,d), 3.58-3.61(2H,m), 2.79-2.81
(2H,m), 2.32 (3H,s), 1.81-1.82 (2H,m), 1.70-1.71 (4H,m)

ESMS: 368.1(M"+1)

Step-2: Synthesis of 2-Methylsulfanyl-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-
diaza-benzo[a]azulene-3-carboxylic acid (2-0xo0-2-pyrrolidin-1-yl-ethyl)-amide

25 To the stirred solution of compound obtained in step-1 (1.0 gm, 0.0027 mole) in
dichlorome‘@hane (20 ml), triethylamine (1.13ml, 0.0082 mole) and pyrrolidine (0.29gm,



1.27 (4H ), 1.08 (3H,$), 0.93 (3H $) 67 89.64 (1H t),4. 60(2H $), 4.09
(2H,d), 3.79 (2H t), 372.0 (MI) IR(KBr,CM1): 2.30-2.32 (2H m

3277. 2, 102611167915 68 812.67 (1H, bs),9.47 (1H t), 3.9PcEAKd)n0i3784 372.0
(Mr+1) IR(KBr, CM5:  (2H,$), 3.49 (2Ht), 2.96 (2Ht), 2.34 (3H $)

3260. 4,1731. 0, 1659. 6 69 1H NMR (400 MHz, CDC13) :8 9.85 (1H,t), 5.40 426.0
(Mr+1) IR(KBr,CM1): (1H.,$), 4.13-4.387(4H m),3.83-3.87 (1H ), 3.65-
3247.9,1748.2,1667.6 3.69 (1H ), 2.72-°2.74 (1H m 2.62-2.66 (1H m,

0.0040 mole) were added. To the reaction mixture, 1-(3-dimethylaminopropyl)-3-
ethylcarbod:iimide hydrochloride (0.78 gm, 0.0040 mole) was added and stirred at room"
temperaturé for 12 hrs. Organic layer was washed with 1N hydrochloric acid (50 ml) and
sodium bicarbonate solution. Organic solvent was distilled off to yield a solid, which was
5 stirred in m_éthanol (20 ml), filtered and suck dried to give 0.35 gm of title compound.
'H-NMR (400 MHz, CDCl3): 8 10.07 (1H,bs), 4.18(2H.d), 3.69-3.71(2H,m), 3.53 (2H,1),
3.42 (2H,, 2.70-2.73 (2H,m), 2.41 (3H,s), 1.96-2.04 (2H,m), 1.75-1.90 (8H,m)
ESMS: 421.1 (M™+1)
IR (KBr, CM™): 3297.3,1650.9,1601.8
10 Example-7: Preparation of [(2-Ethoxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-

diaza-benzb[a]azulene-3-carb0nyl)-amino]-acetic acid ( Compound no. 81)
0 (o]
N
Gy
SJ\\N Ok o

Step-1: Synthesis of [(2-Ethoxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-
benzo[a]azulene-3-carbonyl)-amino]-acetic acid ethyl ester.

15 The mixture of compound obtained in step-3 of example-2 (1.00 gm, 0.0023 mole)
and sodium ethoxide (0.318 gm, 0.0046 mole) in ethanol (20 ml) was stirred at 80 °C for 15
min and then 10 hr at room temperature. The reaction mixture was poured into 1IN HCI and
extracted with ethyl acetate (50 ml x2). Ethyl acetate was distilled off and crude residue was
purified using 20% ethyl acetate in hexane. The fractions were distilled off to give 150 mg of

20 title compound.

'H-NMR (400 MHz, CDCl3): 8 9.20(1H,t), 4.49(2H,q), 4.18-4.24 (4H,m), 3.65-3.68 (2H,m),
2.70-2.73 (2H,m), 1.78-1.88 (6H,m), 1.43 (3H,t), 1.26(3H.t)

ESMS: 394.1 (M'+1) ,
Step-2: sznthesis of [(2-Ethoxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-

25  benzo[a]azulene-3-carbonyl)-amino]-acetic acid.



2.42 (3H, %), 2.24-2.28 (1H M, 2.07-2.09 (1H m,

1.87-1.89(1H, m,1.63-1.68(1H m, 1. 29(3H,t), 1.21 (3Ht) 70 8 16.18
(1H, %), 9wWoRo(1ldsg1x, 4.08 (2H,d), 3.25 (2H,t), 348. 1( MreL/INRaKBr0SEMV 1) :
2.54 (2H, %), 1.60 (2H,t), 0.45-0.47 (4H M 3266.4,1716.9,1678.2 71 9.50
(1H,t),3.97 (2Hd), 3.62 (2H, %), 3.24-3.34 395.0 (Mr-1) IR(KBr,CM1): (
2H, partailly overl apped by water signal 33 2.88-2.95 3289.6, 1668. 4, 1628. 05
(1H,mM, 2.78 (2Ht), 2.33 (3H, %), 1.05 (6H d)

The;title compound was prepared using similar hydrolytic condition as described for
step-4 of exémple—l. |
'H-NMR (400 MHz, DMSO-dg): & 12.50 (1H,bs), 8.61 (1H,t), 4.34(2H,q), 3.88 (2H,d),
3.59-3.61(2H,m), 2.76-2.79 (2H,m), 1.68-1.81 (6H,m), 1.27 (3H,t)
5 ESMS: 364.3(M"-1)
IR (KBr, CM™): 3316.2,1711.9,1655.8
Example-Si Preparation of 2-Hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-

diaza-benzo[a]azulene-3-carboxylic acid cyclohexylcarbamoylmethyl-amide

(Compound No. 98)
lo} o
. H
Q/\N/ufkﬂ N

To the stirred suspension of [(2-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-

10

1,4a-diaza-5enzo[a]azulene-3-carbonyl)-amino]-acetic acid (0.70 gm, 0.0020 mole) in
15  dichloromethane (20 ml), triethylamine (0.85 ml, 0.0062 mole) and cyclohexylamine (0.29
ml, 0.0025;m01e) were added. To the reaction mixture, hydroxybenzotriazole (0.28 gm,
0.0020 molie) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.60 gm,
0.0031mole) were added and stirred at room temperature for 12 hrs. Dichloromethane was
distilled off and 1IN hydrochloric acid (50 ml) was added to the residue, the‘ separated solid
20  was collected by filtration. The solid thus obtained Was stirred in methanol (20 ml) at 60°C
for 0.5 hr, filtered and suck dried to give 0.60 gm title compound.
'H-NMR (400 MHz, CDCl): 6 15.74 (1H,s), 9.94(1H,t), 5.86(1H, d), 4.05 (2H,d), 3.75-3.82
(1H,m), 3.63-3.65 (2H,m), 2.69-2.72 (2H,m), 1.78-1.93 (8H,m), 1.66-1.71 (2H,m), 1.58-
1.61(2H,m), 1.34-1.37 (2H,m), 1.14-1.16 (2H,m).
25 ESMS: 417.2 (M*-1)
IR (KBr, CM™): 2929.3,1671.4,1653.4



WO 2011/ 045811PCT/ | N2010/ 000579 46 Conmp. No. 111-NWMR (400 MHz, DWMSO d6)
MASS IR (103r, CM1) 72 8 16.20 (1H$),9.69 (1Ht), 4.08 (2H d), 3.34 (1H,
366.1 (Mawbd)ol1RukEn, CM 1): nerged with water signal ), P8TAN20302@5t9LH, ),
2.85- 2976.8, 1733.1,1684.8 2.95 (1H m, 2.75-2.81 (2H,m, 2.11-2.15
(1H ), 1.78-1.82 (1H,n) 73 8 9.50 (1H,t), 5.82 (1H $), 4.54-4.56

(1H n), 3.98 446.0 (M+1) |R(KBr,CM1): 39

The following representative compounds of the present invention were prepared in

analogus manner by using the synthetic schemes as described above:

5 Table-1:

Comp. TH-NMR (400 MHz, DMSO-d;) MASS IR (KBr, CMY)

No. )

3 8 1627 (I1Hs), 12.9 (1Hbs), 9.67(1H,t), 4.38- 403.1 (M'+1) IR (KBr, CM™): 3263.9
4.432H,m), 4.08 (2H,d), 3.52(2H,bs), 3.34(2H, ,1746.3 ,1625.3
hidden under signal of water) 3.01(3H,s)

4 6 1626 (1H,s), 129 (1Hbs), 9.67(1H,t), 4.61- 409.1((M'+1) IR  (KBr, CM"):
4.68(2H,m), 4.07-4..08(2H,m), 3..76 (2H,t), 3.28- 3289.2,1731.6 ,1677.1

3.34(2H, partailly overlapped by water signal) 2.25-
2.33(2H,m), 1.98-2.04(1H,m), 0.90-0.93 (6H,m)

5 & 1626 (1H,s), 129 (1H,bs), 9.67(1H,t), 4.46- 431.1(M'+1) IR (KBr, CM"):
4.50(2H,m ), 4.08(2H,d), 3.61 (2H,t), 3.34-3.50 (3H, 3302.8,1717.7,1682.6
partailly overlapped by water signal) , 1.25(6H,d)

6 815.98(1H,s),12.7(1H,bs),  9.81(1H,s), 3.15- 376.1(M™-1) IR  (KBr, CM"):
3.252H,m), 2.60-2.68 (2H,m), 2.15-2.25(2H,m), 3228.9,1732.3,1631.2
1.90-2.00(2H,m), 1.68-1.80(8H,m)

7 6 12.9 (1H,bs), 9.62(1H,1), 7.712H,d), 7.45 (2H,d), 479.1(M*+1) IR  (KBr, cM™):
4.24 (2H,s ), 4.07(2H,d), 3.24-3.33 (4H, partailly 3307.2,1716.9,1640.8
overlapped by water signal) , 2.38 (3H,s)

8 812.9 (1H,bs), 9.68 (1H,t), 8.79 (1H,s), 7.45-7.47 441.9(M'-1) IR  (KBr, CM):
(2H,m),7.25 (2H,t), 6.96 (IH,t), 4..61-4.91 2H,m ), 3273;.8,1736.9,1680.9

4.09 (2H,d), 3.79 (2H,bs), 3.30-3.40 (2H, hidden

under signal of water)

9 6 16.22 (1H,s), 9.67(1H,t), 4..61-4.91(2H,m), 3.77- 390.9(M*-1) IR  (KBr, CM"):
4.05 (4H,m), 3.34 (2H, hidden under signal of water) 3280.4, 1728.0, 1673.7
, 1.95-2.14 (IH,m), 0.79 (4H,m)

11 6 16.11 (1H,bs), 9.69 (1H,1), 4.08 (2H,d), 3.21(2H,t), 308.0(M*-1) IR  (KBr, CM™):

2.84 (2H,t), 2.38-2.42 (2H,m) , 3241.2,1731.0,1674.5




(2H, d),
signal ),

| R(KBr, CM 1) ;

3251.2,1723.3,1678.6 1.78(4H, n,1.45-1.50(1H ),

3.35-3.60 (2H, partailly overl apped by water
3.01-3.17 (2H, m,
74 8 16. Gkolét/dh¥s119. 88 (1H d),

2.35 (3H, $),
4.49 (1H, dd),

(2H,mM,2.63-2.65 (2H m,

2.26 (3H, $),

3261.1, 1743.2,1663.7
2.09-2.20 (5H m

3.17- 3. 19 pg1Anth16/Hosio)

1.90-2.00 (1H m
1.20-1.25(1H, m,

1. 76-

0.90-0.92 (611, m 75 8 10.89 (1H %), Q¢65 (1Hd), 7.51 (1H d),
482.8 (Mr+1) | R(KBr,CMI):

Comp. 'H-NMR (400 MHz, DMSO-d; ) MASS IR (KBr, CM™)

No. f

12 89.97(1H,Y), 3.44 (2H,d), 3.04-3.12 2H,m), 246 3222(M*-1) IR (KBr, CM"):
(2H, partailly overlapped by solvent signal), 1.65-. 2941.5,1648.1,1555.9
1.80(4H,m),

13 8 970(1H,1), 4..07 (2H,d), 3.47-3.51 (1H,m), 2.80- 378(M*-1) IR (KBr, CM')
3.00 (1H,m), 2.62-2.78 (1H, m), 2.35-2.42 (1H,m), 3277.9,1739.8,1684.3
1.95-2.10(1H,m),1.40-1.55(1H,m),1.25-1.35(1H,m),

0.92 (9H,5)

14 5 1643 (IHs), 12.39 (IHs), 9.58 (IHp), 3.54 3219M*-1) IR (KBr, CM'y
(2H,q), 3.19 (2H,t), 2.82 (2H, t), 2.50-2.55 (2H, 3292.5,1722.0,1680.3
paﬂ?illy overlapped by solvent signal) , 2.35-
2.45(2H,m)

15 'H-NMR (400 MHz, CDCl, ) 3941M'+1) IR (KBr, CM"):
8 16.21 (1H,s), 9.67(1H,s), 3.68-3.72 (2H,m), 3.55- 3289.6,1721.8,1635.6
3.60 (1H,m), 2.90-3.10(1H,m), 2.60- 2.74 (3H,m), |
2.35-2.45 (1H,m),2.05-2.15(1H,m),1.45-
1.60(1H,m), 1.30-1.40 (1H,m) 0.95 (9H,s)

16 8 16.24 (1H,bs), 9.67 (1H,¢), 7.55-7.58 (2H,m), 7.32 4449M'-1) IR  (KBr, CM™):
(2H;t), 4.60-4.80 (2H,m), 4..09 (2H,d), 3.80- 3257.1,1725.7,1668.1
3.90(1H,bs), 3.55-3.65(1H,bs), 3.35 (2H, hidden
undér signal of water)

19 8 9.63 (1H,t), 7.98 (2H,d), 7.62 (2H,d), 430 2H,bs), 546.9(M*-1) IR  (KBr, CM"):
3.98 (2H,d), 3.47-3.50 (2H,m,partailly overlapped 3289.5,1739.7,1673.8
by water signal), 3.23-3.33 (2H, hidden under signal
of Water)

20 8 9.67 (1H,1), 4.68 (2H,bs), 4.08 (2H,d), 3.85 (2H,t), 407(M*-1) IR (KBr, CMY:
3.34 (2H, hidden under signal of water), 1.23 (9H,s) 3275.9,1740.4,1673.8

21 § 1624 (1H,s), 9.68 (1Ht), 7.40 (2H,d), 7.31 (2H,d), 483.1(M™-1) IR  (KBr, CM"):
4.60-4.80 (2H,bs), 4.09 (2H,d), 3.50-3.80 (2H,m), 3268.1,1729.5,1683.3
3.37; (2H, hidden under signal of water), 2.63 (2H,t)

1.58 (2H,m), 1.32-1.40 (2H,m), 0.91(3H,0)
22 & 9.69 (1Hy), 7.64 (2H,d), 7.48 2H,d), 4.58- S511(M*-1) IR (KBr, CM:

4.75(2H,m), 3.76-4.03 (4H,m), 3.35-3.65 (2H,

3272.1,1725.4,1683.7

7.32 (1H, d



), 7.12 (1Hd), 7.05 (1Ht) , 6.94 (1Ht), 4.70 (1Hq) ,
3279.2,1669. 8, 1621. 7 3.15-3.27 (4H,m,2.63-2.67 (2H,m, 2.33 (3H $),
1.75-1. 7904bi 4581176 8 9.63 (1H,d), 7.59 (1H,$), 6.84 (bETrSN201d0@%t91H, q)
433.8 (1Vr+1) IR(KBr,CM5: ,3.16-3.22(2H, 1), 2.89-3.08(2H, ), 2. 65- 2. 69
3235.1,1717.1,1659.3 (2H n), 2.32 (3H,$), 1.76-1.80 (4H ) 77 89.56
(1H,d),9.24 (1H $),6.96 (2H d), 6.64 4580 (M 1) IR(KBr,CMI): (2H,d),
4.55-4.60 (1H,m , 3.17-3.21(2H,m, 2. 87-

Comp. 'H-NMR (400 MHz, DMSO-d; ) MASS IR (KBr, CM™)
No.
partailly overlapped by water signal))

23 8 16.19(1H,bs), 9.68 (1H,t), 7.37-7.42 (4H,m), 4.07 447(M*-1) IR (KBr, cM™:
(2H,d), 3.70 (2H,s), 3.46-3.54 (2H,m), 3.20-3.33 3263.7,1732.1,1682.7
(2H, partailly overlapped by water signal), 2.80 (2H,

H

24 8 9.63-9.69 (2H,m), 7.30-7.34 (2H,m), 7.16 (2H,t), 476 (M*-1) IR  (KBr, cM .
5.10 (2H,bs), 4.16 (2H,t), 4.06 (2H,d), 3.34-3.50 3267.2,1720.3,1681.8
(2H,partailly overlapped by water signal)

25 8 16.2 (1H,bs) 9.67 (1H,t), 7.63 (1H,d), 5.00 (2H,s), 424 (M'-1) IR  (KBr, cM™y:
4.52-4.54 (1H,m), 4.02-4.10 (4H,m), 3.34 (2H,hidden 3266.4,1718.4,1681.3
under signal of water), 1.17(6H,d)

26 8 16.26 (1H,bs) 9.67 (1H,t), 7.33-7.40 (5H,m), 5.15 457 (M'-1) IR  (KBr, cM™y:
(2H,s), 4.59 (2H,bs), 4.07 (2H,d), 3.72 (2H,bs), 3.33 3282.0,1676.2,1564.9
(2H,hidden under signal of water)

27 $16.2 (1H,bs) 9.67 (1H,t), 4.61-4.64 2H,m), 4.08 405.1(M"-1) IR  (KBr, CM"):
(2H,d), 3.72-3.76 (2H,m), 3.20-3.31 (2H,partailly 3300.5,1728.2,1677.8

oveflapped by water signal), 2.32- 2.40 (2H,m), 0.98-
1.08 (1H,m), 0.45-0.47 (2H,m), 0.13-0.15 (2H,m),

28 8 9.66(1H,t), 7.24-7.39 (4H,m), 4.62-4.72 2H,m), 475.1(M*-1) IR (KBr, CMY):
4.08 (2H,d), 3.75-3.86 (4H,m) , 3.20-3.30 (2H.m), 3287.9,1731.1,1675.3
29 81621 (IH,bs), 12.9 (1Hbs), 9.67 (1H,t), 4.60-4.67 433.0(M™-1) IR (KBr, CM’):
(2H,m),  4.08-4.09 (2H,m), 3.75 (2H(), 3.15- 3304.6,1731.2,1675.7

33 1:_(2H,partailly overlapped by water signal), 2.39-
247 (2H,m, partailly overlapped by solvent signal),
2.142.16(1Hm), 1.73-177 (Hm), 1.40-
1.60(4H,m), 1.00-1.20 (2H,m)

30 8 12.5 (1H,bs), 9.66 (1H,t), 3..51-3.54 (4H,m), 2.72- 352 (M'+1) IR (KBr, CM""):
2.80 (2H, m) , 2.50-2.55 (2H,partailly overlapped by 3198.0,1731.9,1670.1
solvent signal), 1.60-1.85(6H,m)

31 L :9.69 (1Hbs), 7.27 (2H,d), 691 (2Hd), 406 4432(M"-1) IR (KBr, CM"):

(2H,d), 3.75 (3H,$), 3.64 (2H,bs) ,3.49 (2H,bs) , 3.24 3259.2,1678.9,1611.6

ke oo,




9

8

3153.8,1717.4,1656.1 3.02 (2H, M, 2.65-2.69 (2H,mM,2.32 (3H, %), 1.76-
1.80 (4H, m 78 9.68(1H t), 8.54 (2H bs), 7.38 (2Hd), 4.08 (2Hd), 413.
(M-1) | RyBBoibdyksly: 3. 76 (2H %), 3.57 (2H, $) 3. 20- 3. 32 phin2dddioéodtd | y
3282.9,1678. 2,1553.9 overl apped by water signal), 2.82 (2H1t) 80 9.96
(1H,t), 3.42 (2H,d), 3.09 (2Ht), 2.26 (2H, %), 350.2 (M+-1) IR(KBr,CM1):
1.48 (2Ht), 0.98 (6H $) 3284.1,1658.2,3612.6 82 1H NWMR (400 MHz, D20) :
3.80 (2H, %), 3.30-3.32

Comp. 'H-NMR (400 MHz, DMSO-d;) MASS IR (KBr, CM)

No.

(2H, partailly overlapped by water signal), 2.78
(2H,bs)

32 6 16.09 (1H,bs), 13.1 (1H,bs), 9.87 (1H,d), 4.46- 349.8(M'-1) - IR (KBr, CM™):
4.49 (1H,m), 3.55-3.65 (2H, m) , 2.70-2.80 (2H,m)," 3261.1,1736.2,1684.0
1.77-1.85 (2H,m), 1.65-1.75(4H,m), 1.42 (3H,d)

33 8 9.69 (1H,1), 8.56 (1H,5),7.99(1H,bs) 7.66 (1H,d), 461.9(M*-1) IR (KBr, CM):
4.62-4.76(2H,m), 4.03 (2H,d), 3.80-3.95 (2H,m) 3262.6,1634.1,1538.8
3.36-3.65 (2H,partailly overlapped by water signal),

34 816.17 (1H,5), 9.72 (1H,t), 4.08 (2H,d), 3.19 2H,p), 349.9(M™-1) IR (KBr, CM'):
2.44 (2H,5), 1.57 (2H,t), 1.00 (6H,5) 3256.9,1718.7,1680.8

35 & 1624 (1Hbs), 9.67 (1H\t), 7.65 (1Hd), 7.57 4349M'-1) IR (KBr, CM"):
(1H,d), 4.83 (2H,bs), 4.08 (2H,d), 3.96 (2H,t), 3.34 3300.7,1716.5,1679.7
(2H, hidden under signal of water)

36 5 1626 (1H,bs), 9.69 (1H,t), 8.45 (1H,dd), 8.17 426.8(M'+1) IR (KBr, CM"):
(lH;dd), 7.02 (1H,dd), 4.72 (2H,s), 4.07 (2H,d), 3.94 3375.9,1718.6,1675.7
(2H,1), 3.35-3.46 (2H, partailly overlapped by water
signal)

37 H) 16.25 (1H,s3, 9.67(1H,t), 7.56 (1H,d), 7.46 (1H,dd), 490.8 (M'-1) IR (KBr, CM):
7.24 (1H,d), 4.68 (2H,bs), 4.09 (2H,d), 3.91(3H,s), 3376.0,1702.0,1647.0
3.34 (4H, hidden under signal of water)

38 5 16.20 (1H,s), 9.76(1H,t), 4.08 (2H,d), 3.34 (2H, 350.0(M'-1) IR (KBr, CM"):
hidden under signal of water) , 2.80-2.82 (2H,m) , 3267.8,1736.2,1677.8
1.72.1.74 (2H,m), 1.61-1.63 (2H,m), 1.49-1.51
(2H;m), 1.32-1.35 (2H,m)

39 'H-NMR (400 MHz, CDCl;) :5 16.04 (1H,bs), 9.74 453.1(M*-1) IR (KBr, CM?):
(1H,bs), 7.08-7.26 (3H,m), 4.16-4.18 (2H,m), 3.73- 3295.0,1674.8,1633.3
3.75 (2H,m), 3.52-3.54 (2H,m), 3.39-3.41 (2H,m),
2.88-2.92 (6H,m), 2.06-2.10 (2H,m)

40 ) 16.05 (1H,5), 9.86 (1H,d), 4.47-4.49 (IH,m), 3.19- 3642 (M'-1) IR (KBr, CM"):

QHyt), 2.44 (2H,s), 1.56 (2H,1), 1.42 (3H,d), 1.00
(6Hs)

3254.2,1738.1,1533.3




336.1 (Mr-1) IR(KBr,CM1): (2H, ), 2.54-2.57 (2Hm, 1.60 -1.72 (6H m
3247. 6, 1609. 3, 1540.9 WO 2011/ 045811PCT/ | N2010/ 000579 47 Conp. No. 83
111- NMR (WOQoMMHassiDVBO- d6) 8 9.76 (2H,t),8.99 (1H, bs), PcBhNtdbini@s)y 3. 88
(4H, d), 3.56-3.59 (5H ,m), 3.31 (211,t ), 3.08-3.10 (2H, m), 2.75-2.77 (4H,
m , 1.80-1.81 (4H, n), 1.62- MASS 336.2(M1) IR (KBr, CM1) IR(KBr,
3279.4, 1677.0,1564.2 1.64 (8H,n), 1.5%431.60 (2H m 84 11-1-NWVR (400
Mz, D20 ) : 3.75 (2H, bs), 3.63 336.2(Mr1) IR(KBr,CM1): (1H1t),
3.27-3.29 (2H .m. 2.90 (2H. t)" 2.58-2.60

Comp. 'H-NMR (400 MHz, DMSO-ds) MASS IR (KBr, CM™)

No. f

41 6 9.67 (1H,bs), 6.59-6.61 (3H,fn), 4.58-4.73 2H,m), 480.0(M'+1) IR  (KBr, CcM™):
4.06 (2H,d), 3.87-3.88 (m, 2H), 3.77 (6H,s) , 3.36- 3065.4,1725.1,1629.6
3.65 (2H,partailly overlapped by water signal),

42  16.25 (1H,s), 9.67 (1H,1), 8.02 2H,d), 7.75 2H,d), 505.0(M™-1) IR  (KBr, CcM ™y
4.79 (1.2H,bs), 4.54 (0.8H, bs), 4.09 (2H,d), 3.95. 3284.4,1742.8,1685.0

(0.8H, bs), 3.57 (1.2H, bs), 3.34 (2H, hidden under
signal of water), 3.28 (3H,s) ,

43 6 16.00 (1H,s), 9.89 (1H,d), 4.44-4.45 (1H,m), 3.20 3922(M™-1) IR  (KBr, CM™):
(2H,t), 2.44 (2H,s), 2.19-2.23(1H,m), 1.56 (2H,1), 3261.2,1736.1,1682.0
1.00 (6H,s) , 0.92-0.95 (6H,m)

44 ) 16.04 (1H,s), 9.85 (1H,d), 4.47-4.50 (1IH,m), 3.19 366.0(M'+1) IR  (KBr, cM™):
(2H,t), 2.44 (2H,s), 1.56 (2H,t), 1.42 (3H,d), 1.00 3265.3,1738.3,1689.8
(6H,5) .

45 6 9.70 (1H,bs), 7.63(2H,s), 4.60-4.72 2H,m), 4.01 5269 (M™-1) IR  (KBr, CM™):
(2H,d), 3.77-3.88 (SH,m) 3.35-3.60 (2H, partailly 3255.7,1741.6,1673.2
overlapped by water signal)

46 6 9.74 (1H,bs), 8.04-8.07(3H,m), 3.91-3.93 (4H,m), 5492 (M*1) IR  (KBr, CM™M):
3.59-3.61 (2QH,m) 3.35 (2H, merged with water 3267.6,1731.4,1679.5
signal), 2.86 (2H,t)

47 § 9.67 (1H,bs), 740 (2Hd), 7.30 (2H,d), 470 469.1(M'-1) IR  (KBr, CM"):
(2H,bs), 4.08 (2H,d), 3.62-3.90 (2H,m), 3.34 (2H, 3270.1,1742.6,1683.5

merged with water signal), 2.61 (2H,t), 1.57-1.66
(2H,m), 0.91 (3H,1)

48 $ 9.67 (1H,1), 8.22-8.28 (3H,m), 4.79 (1H,bs), 4.57 563.1(M'-1) IR (KBr, CM"):
(1H, bs), 4.07 (2H,d), 3.95 (1H,bs), 3.57-3.36 (3H, 3269.7,1722.9,1691.7
partéilly overlapped by water signal)

49 5 9.69 (1H,t), 7.61-7.63(2H,m), 7.37 (1H,dd), 4.05 481.1(M™-1) IR  (KBr, cM™):
(2H,d), 3.72 (2H,s), 3.54 (2H,bs) 3.26 (2H, partailly 3247.9,1733.0,1684.3
overlapped by water signal), 2.82 (2H,t)

52 & 979 (IHbs), 7.72 2H,d), 7.59 (2H,d), 3.81 4829(M+1) IR (KBr, CM'):
(2H;bs), 3.76 (2H,d), 3.38-3.52 (2H, partailly 3279.6,1734.1,1681.1

overlapped by water signal), 3.26-3.38 (2H, partailly




2917. 2, 1655. 4, 1559. 1
111- NVR (400 MHz, D20)

3.29 (2H w@ho11445$112- 52 (2H, m)
1.57-1.60 (4H, m

(2H m _,
: 8 3.79 (2H, bs),

1.57-1.81 (10H 1),
3.26- 336. 1( M+ 1)
1.67-1.68 (2H m,
86 8 9.79 (1H, bs),3.88 (2H,d),

1.28-1.42 (2H m
| R(KBr, CM 1) :
293&T/ANIR6H008791 562 S
3.55-3.57 (2H ,m,

85

336.2(Mr-1) IR(KBr,CM): 2.66-2.68(2H ), 1.79-1.80(2H m, 1. 69-
2931.4,1662.4,1550.2 1.71(4H m, 87 44

Comp. 'H-NMR (400 MHz, DMSO-d; ) MASS IR (KBr, CM™)

No. ,
oveflapped by water signal), 2.83(2H,t)

53 8 16.13 (1H,s), 9.71 (1H,1), 4.08 (2H,d), 3.14 (2H,t), 380.0(M'+1) IR (KBr, CMM):
2.43 (2H,s), 1.59 (2H,t), 1.30-1.37 (4H,m), 0.80 3227.6,1741.8,1676.6
(6H,1)

54 6 16.05 (1H,s), 9.95 (1H,s), 3.18 2H,Y, 244 3782(M'-1) IR (KBr, CM'):
(2H,s), 1.53-1.56 (8H,m), 1.00 (6H,s) 3228.7,1730.4,1688.6

55 6 15.81(1Hbs), 10.38 (1H,d), 7.32-7.41 (5H,m), 428.0(M'+1) IR (KBr, CM"):
5.50 (1H,d), 3.20 (2H,t), 2.44 (2H,s), 1.56 (2H,1), 1.0 29.8.0,1732.1,1683.7
(6H,s)

56 8 1622(1H,s), 9.72 (1H,t), 8.50 (1H,d), 7.84-7.85 441.1 (M'-1) IR (KB, CM"):
(2H;m), 7.47-7.54 (3H,m), 4.25-4.35 (1H,m), 4.09 3323.0,1733.9,1670.7
(2H,d), 3.35-3.50 (1H, partailly overlapped by water
signal ), 3.10-3.35 (1H, partailly overlapped by water
signal ), 2.95-3.05 (1H,m), 2.60-2.70 (1H,m), 2.00-
2.10 (1H,m), 1.85-1.95 (1H,m)

57 6 16.39(1H,s), 9.64 (1H,t), 4.082H,d), 2.93-2.94 3063 (M™1) IR (KBr, CM"):
(2H,m), 2.60-2.62 (2H,m), 1.78-1.82 (4H,m), 3251.2,1736.7,1676.9

58 8 16.18 (1H,s), 9.71 (1H,t), 4.08 (2H,d), 3.34 (lH,. 336.1(M-1) IR (KBr, CM"):
merged with water signal ), 2.90-3.10 (1H,m), 2.72- 3256.9,1733.5,1674.4
2.8Q (1H,m), 2.20-2.30 (1H,m), 1.85-1.95 (2H,m),
1.40-1.50 (1H,m), 1.04 (3H,d),

59 8 16.16 (1H,s), 9.70 (1H,t), 4.08 2H,d), 3.34-3.40 364.1(M"-1) IR (KBr, CM"):
( lH; partailly overlapped by water signal ), 2.90-3.10 3278.8,1732.3,1674.7
(1H,m), 2.70-2.80 (1H,m), 2.20-2.30 (1H,m), 1.85-
1.95 (1H,m), 1.60-1.70 (1H,m), 1.30-1.40 (5H,m),
0.90 3H,1)

60 0 16.16(1H,s), 9.72 (1H,1), 4.07 (2H,d), 3.01 (2H,s), 350.1(M*-1) IR (KBr, CM"):
2.65' (2H,1), 1.56 (2H,t), 1.00 (6H,s) 3267.9,1745.4,1682.4

61 'H-NMR (400 MHz, CDCL;) :5 4.15 (2H,s), 327 364.1(M™-1) IR (KB, CM"):

(2H,1), 3.14 (3H,s),
(6H,s)

241 (2H,s), 1.62 (2H,1), 1.06-

2937.1,1722.9,1689.4




84.03-4.07 (2H,m), 3.55-3.66 (2H ,n),2.66-2.76 336.2(M-1) IR(KBr, (2H m
, 1.78-1.87 (6H m, 2933.6,1678.9,1558.7 88 111-NWR (400 MHz, D20 ) : 8

3. 78( 2H, By 28112858130 338. O( M++1) I R(KBr,CM1): (2H , mpcTANZA0/B005H (2H, m
, 1.60-1.70 (6H, m 2743.3,1663.9,1590.0 89 'H NWR (400 MHz, D20) : 8 3.80
(2H,$), 3.34-3.36 336.2(Mr-1) IR(KBr, (2H,n), 2.96 (4Hq), 2.61-2.64
(211, m ,1.67- '2933.4,1673.3,1650.6 J577(6H m, 1.15 (6Ht) 90 8 9.78
(1H,$),3.85-3.86 (2H ,n), 3.66-3.68(2H, m, 336.2(W1) I R(KBr,CM1):

Comp. 'H-NMR (400 MHz, DMSO-d; ) MASS IR (KBr, CM?})

No.

62 'H-NMR (400 MHz, CDCI3 + CD,OD) : & 418.1(M-1) IR (KBr, CM™y:
15.61(1H,s), 9.87 (1H,s), 3.30 (2H, merged with 2951.5,1733.3,1672.8

solvent peak), 2.41 (2H,s), 2.22-2.25 (2H,m), 1.88-
1.95 (2H,m), 1.42-1.74 (6H,m), 1.22-1.37 (2H,m),

1.06 (6H,s)
63 'H-NMR (400 MHz, CDCL;) :§ 4.44-4.60 (IHm), 434.1 M*-1) IR (KBr, CM™):
3.68-3.70 (1H,m), 3.15-3.31 (4H,m), 2.58-2.63 2953.3,1727.7,1670.7

(1H;m), 2.51 (3H,s), 2.41 (2H,s), 1.77-2.05 (4H, m),
1.60 (2H,1), 1.05 (6H,s)

64 & 9.71 (1H,t), 7.24-7.35 (SH,m), 4.08 2H,d), 2.94- 398.1(M*-1) IR (KBr, CM"):
3.05 (3H, m), 2.78-2.81 (2H,m), 1.97-2.07 (2H,m), 2925.5,1738.2,1675.1

65 51622 (1H,s), 9.67(1H,t), 4.65 2H,s), 408 2H,d), 324.1(M"-1) IR (KBr, CM):
3.91 (2H,t), 3.25 (2H,m) 3294.2,1731.9,1669.6

66 6 1620 (1H,s), 9.72(1H,t), 4.07 2Hd), 3.20-3.24 3641 (M™-1) IR (KBr, CM"):
(1H,m), 2.77-2.82 (2H,m), 1.68-1.70(1H,m), 1.22- 3272.8,1743.6,1682.4
1.27 (4H,m), 1.08 (3H,5), 0.93 (3H,5)

67 § 9.64 (IH,p, 4.60(2H,5), 4.09 (2H,d), 3.79 2H,t), 372.0(M*-1) IR (KBr, CM"):
2.30-2.32 (2H,m) 3277.2,1741.5,1672.5

68 5 12.67 (IH,bs), 9.47 (1H{t), 3.97 (2H,d), 3.84 3720(M'+1) IR (KBr, CMY):
(2H,s), 3.49 (2H,t), 2.96 (2H,t), 2.34 (3H,s) ‘ 3260.4,1731.0,1659.6

69 'H-NMR (400 MHz, CDCL;) :5 9.85 (IH,t), 540 426.0(M'+]) IR  (KBr, CcMMy:
(1H,s), 4.13-4.30 (4H,m), 3.83-3.87 (1H,m), 3.65- ’ 3247.9,1748.2,1667.6

3.69 (1H,m), 2.72-2.74 (IH,m) 2.62-2.66 (1H,m),
242 (3H,s), 2.24-2.28 (1H,m), 2.07-2.09 (1H,m),
1.87-1.89 (1H,m), 1.63-1.68 (1H,m), 1.29 (3H,¢),

1.21 BH,t)
70 5 16.18 (1H,s), 9.71 (1H,1), 4.08 (2H,d), 3.25 2H,t), 348.1(M*-1) IR  (KBr, CM™):
2.54 (2H,s), 1.60 (2H,t), 0.45-0.47 (4H,m) 3266.4,1716.9,1678.2
71 89.50 (1H,t), 3.97 (2H,d), 3.62 (2H,s), 3.24-3.34 395.0(M™1) IR  (KBr, cM™):
( 2H,partailly overlapped by water signal ) 2.88-2.95 3289.6,1668.4,1628.05

(lH;m), 2.78 (2H,t), 2.33 (3H,s), 1.05 (6H,d)




3.56(2H,d), 3.42 (2H,t), 3.12 (9H $),2.70-2.72 (2H, 2927.5,1675.9, 1608. 4
m , 1.79-1.80 (2H,m, 1.69-1.70(4Hm, 91 9.77 (1Ht),3.70 (211 ,d) ,
3. 56- 3. 59w02bi m5813. 46 338. 2(W1) I R(KBr,CM 1): (6H, nepgedNydid/hoosat er
peak),2.74-2.76 (2H, n) , 2925.9,1652.6,1558.9 1.80-1.81 (2H m,
1.69-1.71(4H, m), 92 11-1-NWVR (400 MHz, D20 ) :8.05 (1Hd), 7.08
338.0(W1) IR(KBr,CM1): (1H d), 3.88 ggH dd), 3.76 (2H $), 3.28-3.30 (2H
,m, 2949.4,1740.7,1679.2 3.06-3.23(2H m, 2.60-2.61(211, m, 1. 66-

Comp. 'H-NMR (400 MHz, DMSO-d,) MASS IR (KBr, CM™)

No. :

72 6 16.20 (1H,s), 9.69 (1H,t), 4.08 (2H,d), 3.34 (1H, 366.1 (M*-1) IR  (KBr, cM™):
merged with water signal ), 3.10-3.20 (1H,m), 2.85- 2976.8, 1733.1,1684.8

2.95 (1H,m), 2.75-2.81 H,m), 2.11-2.15 (1H,m),
1.78-1.82 (1H,m)

73 8 9.50 (1H,1), 5.82 (IH,s), 4.54-4.56 (IH,m), 3.98 4460 (M*-1) IR (KB, CM’):
(2H,d), 3.35-3.60 (2H,partailly overlapped by water - 3261.1, 1743.2,1663.7
signal ), 3.01-3.17 (2H,m), 2.35 (3H,s), 2.26 (3HLs),
2.09-2.20 (5H,m)

74 8 16.01 (1H,5), 9.88 (1H,d), 449 (IHdd), 3.17-3.19 3799 (M~+1) IR (KBr, CM’)
(2H,m), 2.63-2.65 (2H,m), 1.90-2.00 (1H,m), 1.76- 3251.2,1723.3,1678.6
1.78(4H,m), 1.45-1.50 (IH,m), 1.20-125 (1H.m),
0.90-0.92 (6H,m)

75 810.89 (1H.s), 9.65 (1H,d), 7.51 (1Hd), 732 (IH,d 4828 (M+1) IR (KBr, CM’):
), 7.12 (1H,d), 7.05 (1H,1) , 6.94 (1H,t), 4.70 (1H,q) , 3279.2,1669.8,1621.7
3.15-327 (4H,m), 2.63-2.67 (2H,m), 2.33 (3H.s),
1.75-1.79 (4H,m)

76 & 9.63 (1H,d), 7.59 (1H,s), 6.84 (1H,5), 4.61(1H,q) 433.8(M'+1) IR (KBr, CM"):
, 3.:16-3.22 (2H,m), 2.89-3.08 (2H,m),2.65-2.69 3235.1,1717.1,1659.3
(2H;m), 2.32 (3H,s), 1.76-1.80 (4H,m)

77 8 956 (IHd), 924 (1Hs), 6.96 (2Hd), 6.64 458.0(M™-1) IR (KBr, CM"):
(2H;d), 4.55-4.60 (1H,m) , 3.17-3.21(2H,m), 2.87-. 3153.8,1717.4,1656.1
3.02 (2H,m), 2.65-2.69 (2H,m), 2.32 (3H,s), 1.76-

1.80 (4H,m)

78 8 9.68(1H,1), 8.54 (2H,bs), 7.38 (2H,d), 4.08 2H,d), 413.9(M™-1) IR (KBr, CM"):
3.76 (2H,s), 3.57 (2H,s) 3.20-3.32 (2H, partailly 3282.9,1678.2,1553.9
oveflapped by water signal), 2.82 (2H,t)

80 5 9.96 (1H,1), 3.42 (2H,d), 3.09 2H,1), 2.26 2H,s), 3502 (M'-1) IR (KBr, CM"):
1.48 (2H,t), 0.98 (6H,s) 3284.1,1658.2,1612.6

82 'H-NMR (400 MHz, D;0 ) : & 3.80 (2H,s), 3.30-3.32 336.1 (M'-1) IR (KBr, CM'):

(2H,m), 2.54-2.57 (2H,m), 1.60 -1.72 (6H,m) 3247.6,1609.3,1540.9




WO 2011/ 045811PCT/ 1N2010/ 000579 48 Conp. No. 111-NWMR (400 MHz, DWMSO d6)
1.71(6H M) MASS IR (KBr, CM1) 93 ? 9.4gw()1H,t), 7.46 (1H $), 7.12

1H $), 3. 1 367. 1(Mr+1) | R(KBr, ; PCT/IN2010/000579

g. 59-%. 61\(8§I—2I,613r1)%,4gel79-2.81(2H,rr), 2.33(3H $), 3355.1,1701.7, 1654. 6
1.81-1.82(2H ), 1.70-1.71(4H m 94 810.62 (1H bs), 9.47 (1HT), 8.89
(1H $), 3.80 383.0 (Mr+1) IR(1CBr, (2Hgf),3.59-3. 61(2H m, 2.79-2. 81(2H ),
3264. 1, 1661. 3, 1605. 7 2.33(3H, $), 1.68-1.82 (6H m),

Comp. 'H-NMR (400 MHz, DMSO-; ) MASS IR (KBr, CM™")

No. :

83 5 9.76 (2Hyt), 8.99 (IHbs), 7.85 (4Hbs), 3.88 3362(M™-1) IR (KBr, CM'):
(4H,d), 3.56-3.59 (SH ,m), 3.31 (2H,t ), 3.08-3.10 3279.4, 1677.0,1564.2

(2H,m ), 2.75-2.77 (4H, m) , 1.80-1.81 (4H,m), 1.62-
1.64 (8H,m), 1.57-1.60 (2H,m)

84 'H-NMR (400 MHz, D,0 ) : § 3.75 (2H,bs), 3.63 3362(M*-1) IR (KB, CM"):
(1Hyp), 3.27-3.29 (2H ,m), 2.90 (2H,t), 2.58-2.60 2917.2,1655.4,1559.1
(2H, m), 1.57-1.81 (10H,m), 1.28-1.42 (2H,m)

85 'H-NMR (400 MHz, D,0 ) : 5 3.79 2H,bs), 3.26- 336.1(M-1) IR (KBr, CMM):
3.29 (2H ,m), 2.50-2.52 (2H, m) , 1.67-1.68 (2H,m), 2921.7,1656.6,1562.5
1.57-1.60 (4H,m)

86 8 9.79 (IH,bs), 3.88 (2H,d), 3.55-3.57 (2H ,m), 3362(M™-1) IR (KBr, CMY):
2.66-2.68 (2H, m) , 1.79-1.80 (2H,m), 1.69- 2931.4,1662.4,1550.2
1.71(4H,m),

87 & 4.03-4.07 (2H,m), 3.55-3.66 (2H ,m), 2.66-2.76 3362(M*-1) IR (KBr, CM™):
(2H, m) , 1.78-1.87 (6H,m), 2933.6,1678.9,1558.7

88 'H-NMR (400 MHz, D,0 ) : § 3.78(2H,), 3.28-3.30 338.0(M'+1) IR (KB, CM):
(2H.,m), 2.54-2.57 (2H, m) , 1.60-1.70 (6H,m) 2743.3,1663.9,1590.0

89 'H-NMR (400 MHz, D;0 ) : § 3.80 (2H,5), 3.34-336 3362(M'-1) IR (KBr, CM"):
(2H ,m), 2.96 (4H,q), 2.61-2.64 (2H, m) , 1.67- 2933.4,1673.3,1650.6
1.77(6H,m), 1.15 (6H,t) ~

90 8 9.78 (1H,5), 3.85-3.86 (2H ,m),3.66-3.68(2H,m), 336.2(M*-1) IR  (KBr, CM"):
3.50QH,d), 3.42 2H,t), 3.12 (9H,s), 2.70-2.72 (2H, 2927.5,1675.9,1608.4
m), 1.79-1.80 (2H,m), 1.69-1.70(4H,m),

91 89.77 (1H,Y), 3.70 2H ,d), 3.56-3.59 (2H,m), 3.46 3382(M'+1) IR (KBr, CM")
(6H,merged with water peak), 2.74-2.76 (2H, m) , 2925.9,1652.6,1558.9
1.80-1.81 (2H,m), 1.69-1.71(4H,m),

92 'H-NMR (400 MHz, D,O ) : § 8.05 (I1H,d), 7.08 338.0M'+1) IR (KBr, CMY):
(1H,d), 3.88 (1H,dd), 3.76 (2H,s), 3.28-3.30 (2H ,m), 2949.4,1740.7,1679.2

3.06-3.23 (2H,m), 2.60-2.61 (2H, m) , 1.66-




95 | H- NVR(400MHzCDC13) : 87.22-7.39 , 490.3(M 1) | R(KBr,
(4H,m),5.45-5.49(0.4H, n), 4. 63-4.67(0.6H, ), 2928.0,1742.7,1662.2

4. 39- 4. 50y dHpn0448195- 4. 07(1H, m), 3. 63-3. 91 PCT/IN2010/000579
(3H, M, 2. 75(2H, bs), 2. 55(3H, d), 1. 68-1. 83 (6H m, 96 ' H-NVR (400 MHz,
CDC13) :8 4.00-4.02 (1H,m, 462.3 (M 1) IR(KBr,

3.74-3.78(1H m, 3. 54-3.59(2H, m, 3. 40-3444 2944.7,1717.1,1674.7

Comp. 'H-NMR (400 MHz, DMSO-d; ) MASS IR (KBr, CM™)

No. :
1.71(6H,m)

93 59.45 (1H,t), 7.46 (1H,s), 7.12 (1H,s), 3.84 2H,d), 367.1M'+1) IR (KBr, CMM):
3.59-3.61(2H,m), 2.79-2.81 (2H,m), 2.33 (3Hs), 3355.1,1701.7,1654.6
1.81-1.82(2H,m), 1.70-1.71(4H,m)

94 5 10.62 (1H,bs), 947 (1H,T), 8.89 (1H,s), 3.80 383.0(M'+1) IR (KBr, CM):
(QH,d), 3.59-3.61(2H,m), 2.79-2.81 (2H,m), 3264.1,1661.3,1605.7
2.33(3H,s), 1.68-1.82 (6H,m),

95 'H.NMR (400 MHz, CDCL) :§ 7.22-7.39 4903(M™-1) IR  (KBr, CM'):
(4H;§m),5.45-5.49 (0.4H, m), 4.63-4.67(0.6H,m), 2928.0,1742.7,1662.2

439-4.50(1H,m),  4.05-4.07(1Hm), 3.63-3.91
(GHim), 275 (Hpbs), 2.55 (3H,d), 1.68-1.83

(6H;m),
96 'H-NMR (400 MHz, CDCL;) :5 4.00-4.02 (1H,m), 4623 M*-1) IR (KBr, CM):
3.74-3.78 (1H, m), 3.54-3.59 (2H,m), 3.40-3.44 2944.7,1717.1,1674.7

(1Hm), 2.71 (2H,t), 2.50-2.56 (4H,m), 2.05-2.07
(2H;m), 1.24-1.91 (15H,m),

97 'H-NMR (400 MHz, CDCL) : § 16.01 (1H,s), 1023 391.1(M'+1) IR (KBr, CM"):
(1Hit), 4.16 (2H,d), 3.65-3.67 (2H,m), 3.54 (2H,1), 2931.1,1677.2,1566.0
3.44 (2H,t), 2.67-2.69 (2H,m), 2.00-2.03 (2H,m),
1.87-1.91 (4H,m), 1.74-1.76 (4H,m)

99 'H-NMR (400 MHz, CDCLy) : § 15.63 (1H;s), 9.95 4253 (M'-1) IR  (KBr, CM):
(1H,t), 7.26-7.35 (SH,m), 6.35 (1H, bs), 4.49 (2H,d), 2932.3,1685.6,1533.9
4.14 (2Hd), 3.61-3.64 (2Hm), 2.69-2.72 (2H,m),
1.60-1.89 (6H,m),

100 'H-NMR (400 MHz, CDCL) : § 4.17-4.21 2H,m), 4322(M*-1) IR (KBr, CM"):
3.62-3.64 (2H,m), 3.41-3.49 (3H,m), 2.69-2.71 2926.3,1730.5,1678.2
(QH,m), 2.43 (2H;t), 1.41-2.04 (12H,m),1.19-1.29 ‘

(H;m) ‘




(1H m,2.71(2H,t), 2.50-2.56 (4H m), 2.05-2.07 (2H M, 1.24-1.91
(15H, ), 97 'H NWVR (400 MHz, CDC13) : 8 16.01 (1H,$), 10.23 391.1 (M++1)
| RCKBr, woHpt1)o4d8116 (2H,d), 3. 65-3.67 (2H, M, 3.54 (2H, PLCT/IN2010/000579
2931.1,1677.2,1566.0 3.44 (2H t), 2.67-2.69 (2H m, 2.00-2.03 (2Hm,
1.87-1.91 (4H n), 1.74-1.76 (4H m 99 1H NVR (400 MHz, CDC13) : 8 15.63
(1H $), 9.95 425.3 (M) IR(KBr, (1H ty4g 7.26-7.35 (5H m, 6.35 (1H bs),
4.49 (2H,d), o

Comp. 'H-NMR (400 MHz, DMSO-d,) MASS IR (KBr, CM")

No. 3 '

101 §1202-12.52 (IHm), 7.26-7.35 (SH;m), 471 (IH,s), 4262(M-1) IR (KBr, CM)
4.52 (1H,s), 3.66 (2H,d), 3.57-3.59 (2H,m), 2.67-2.73 2928.6,1737.8,1676.6

(2H,m), 1.78-1.80 (2H,m),1.66-1.68 (4H,m)

Combination Thera'py
Compounds of the present invention may be administered in combination with other
drugs that are used in the treatment/prevention/suppression or amelioration of the diseases or
5 conditions for which compounds of Formula (I) are useful. Such other drugs may be
administered contemporaneously or sequentially with a compound of Formula (I). When a
compound of Formula (I) is used contemporaneously with one or more other drugs, a
pharmaceutical composition containing such other drugs in addition to the compound of
Formula (I) is preferred. Accordingly, the pharmaceutical compositions of the present
10 invention include those that also contain one or more other active ingredients, in addition to a
compound of Formula ().
Pharmaceutical compositions
In énother embodiment of the invention, there is provided a pharmaceutical
composition comprising a therapeutically effective amount of one or more of a compound of
15 formula (I). While it is possible to administer therapeutically effective quantity of
compounds. of formula (I) either individually or in combination, directly without any
formulation, it is common practice to administer the compounds in the form of
pharmaceutical dosage forms comprising pharmaceutically acceptable excipient(s) and at
least one active ingredient. These dosage forms may be administered by a variety of routes
20 including ;oral, topical, transdermal, subcutaneous, intramuscular, intravenous,_
intreperitonéal, intranasal, pulmonary etc.
Orai compositions may be in the form of solid or liquid dosage form. Solid dosage
form may comprisé pellets, pouches, sachets or discrete units such as tablets, multi-
particulate ﬁnits, capsules (soft & hard gelatin) etc. Liquid dosage forms may be in the form

25 of elixirs, suspensions, emulsions, solutions, syrups etc. Composition intended for oral use



2932.3,1685.6,1533.9 4.14 (2Hd), 3.61-3.64 (2H n), 2.69-2.72 (2H m,
1.60-1.89 (6H m, 100 1H NMR (400 MHz, (C:[B)glﬁ; 2 294.21%5;4. 21 (2H, m, 432.2
M 1) | 2-3.64(2H m, 3.41-3. 49(3H M, 2. 69- 2. P& T1/IN2010/000579

(2926. é 1533321,1103%881:62 (2H, ), 2. 43(2H,t), 1. 41-2. 04(12H, ), 1. 19- 1. 29

(2H, m WO 2011/ 045811PCT/ 1 N2010/ 000579 49 Conp. 11I-NWR (400 MHz,

DVBO- d6) MASSI R (KBr, CM 1) No. 1015 12.@g-12.52 (1M, m), 7.26-7.35 (5Hm,
4.71 (1H $), 426.2 (M-1)1 R(KBr,

may be prepared according to any method known in the art for the manufacture of the
composition and- such pharmaceutical compositions may contain in addition to active
ingredients, excipients such as diluents, disintegrating agents, binders, solubilizers,
lubricants, glidants, surfactants, suspending agents, emulsifiers, chelating agents, stabilizers,
5 flavours, sweeteners, colours etc. Some example of suitable excipients include lactose,
cellulose and its derivatives such as microcrystalline cellulose, methylcellulose, hydroxy
propyl metﬁyl cellulose & ethylcellylose, dicalcium phosphate, mannitol, starch, gelatin,
polyvinyl pyrolidone, various gums like acacia, tragacanth, xanthan, alginates & its
derivatives, sorbitol, dextrose, xylitol, magnesium Stearate, talc, colloidal silicon dioxide,

10 mineral oil, glyceryl mono stearate, glyceryl behenate, sodium starch glycolate, cross
povidone, crosslinked carboxymethylcellulose, various emulsifiers such as polyethylene
glycol, sorbitol, fatty acid esters, polyethylene glycol alkylethers, sugar esters,
polyoxyethylene polyoxypropyl block copolymers, polyethoxylated fatty acid monoesters,
diesters and mixtures thereof.

15 Sterile compositions for injection can be formulated according to conventional
pharmaceuﬁcal practice by dissolving or suspending the active substance in a vehicle such as
water for injection, N -Methyl-2-Pyrrolidone, propylene glycol and other glycols, alcohols, a
naturally oécurring vegetable oil like sesame oil, coconut oil, peanut oil, cotton sead oil or a
synthetic fatty vehicle like ethyl oleate or the like. Buffers, anti-oxidants, preservatives,

20 complexing agents like cellulose derivatives, peptides, polypeptides and cyclodextrins and
the like can be incorporated as required.

The dosage form can have a slow, delayed or controlled release of active ingredients
in addition fo immediate release dosage forms. _
The amount of active ingredient which is required to achieve a therapeutic effect will,

25  of course, vary with the particular compound, the route of administration, the subject under
treatment, and the particular disorder or disease being treated. The compounds of the
invention may be administered orally or parenteraly at a dose of from 0.001 to 1500 mg/kg

per day, preferably from 0.01 to 1500 mg/kg per day, more preferably from 0.1 to 1500



4.52 (1H, %), 3.66 (2H,d), 3.57-3.59 (2H,nm), 2.67-2.732928.6,1737.8,1676.6
(2H, M, 1.78-1.80 (2H,m,1.66-1.68 (4H m Conbi nati on Therapy
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sequentially with a compound of Forrmula (I). Wen a conpound of Fornula (1)
i s used contenporaneously with one or nore other drugs, a pharnaceuti cal
conposi t ingfkgommtdayninogt prefdralsly Hesm A Lgs sooln@%kig bbOBay. OTHeN@ose MIRSURS Rl
Formula (1) is pref {red. Accordi ngly, the pharnaceutical conposSitions of

the presBitantas genFeally; 5omiSee tRid> g Recdayiandirelreblicdmeor? ope day. nore ot her
active i ngredhgilss for Lid : 0 f I ., .
Phar maceuti c gllbgzg%%%ﬂgiﬁt %ﬁ?éﬂ%o}l%ﬁwgnot hdélgbqeetrgrbuct}g? %B‘Ti&t(%gg'&%lﬁneﬂyi cno\%%fl i2Bn,
t her e i samounyofl edmpowihofrtheduvéntiah veliolp aséffdctine apsuhi disage ar ahenapepleioal |y
effe%tivtgl g}gﬁgr}trof one or m)ie.of a co %und of 15 formula (1). Wile it
i s possibf&'ts 4 ampé‘?%?lﬁ%é‘aélﬂ)‘%tsi%ﬁr@) dP€ective quantity of compounds
of for mEgargples 6f phermadedtivalioalpasitin: | N conbi nation, directly w thout any
formulation, it is comon practice to adm nister the conpounds in the form
of pharmaceutical dosage forms conprising pharmaceutically acceptabl e
excipient(s) and at | egst umelﬂu,ti ve i ngredi q. qgosage fornms may be

r

t

t—These
adni ni stered by a vari ety of | PS50 i ncl |9§’“¢5¢ |, tlopical,
transdernal, subcutanequs, intranuscular, intr@ggnous, intreperitoneal,
i ntranasal, pul nonary etc. Qral conposijtions nmay he in the form of
solid or |iquid dosage |florm | Somppuadsnyd0f or|R.PRYtodbdpli se pel | et s,
pouches, sachets or disgrete T} ch tabhets—utti -particul ate
units, capsules:(soft &Qhard gtialé |ar?1 etl%lu.bﬂ i qltg:gd dosage fornms may be in
the form 250f elixirs, [suspenSalmepHeNal si ong, sol utiong, syrups etc.
Conposi tion intended for—oral—use WO 2011/045811PCT/IN2010/ 000579 50 may
be prepared according to any nethod known in the art for the manufacture of
t he conposi tign.aRdy SHE HaGeHd 0$p L] contain i
addition to active ?’ngr%h(ﬁlarelﬂ{as, é??i“:"%ﬁé’ﬁﬁgggu? wggla%ls uécriltms?fl%ﬁpg?tﬁ{%@geﬁti ng
agerfs, shlimd@is 7.49alndbi hieptic spvirofmentaihs solgtibnl andssfiltged ti@otg@n022 micron
suspendi a ' .emul sifi.ers, chel ati agents, stabilizers, 5 flavours,
sweet enéﬂg,r aﬁ% I%g]%@ Jnfgy I&r:eStg‘B d&ﬁ??p?’lglsﬁl% SSGP‘F‘:%I ‘éaseR‘érgEﬁ &ithsnifregeny during
| act 0se,préebd. Theswsyifn erd BurfeF te&&ﬁidan%te%iﬁ?{u BPallbghoeT vs! alline cellulose,
met hyl cel | ul ose, hydroxy propyl nethyl cellulose et hyl cel | yl ose,
di cal ci JioleBisabteatimg: nannitol, starch, gelatin, polyvinyl pyrolidone,
various Igt{;rgr Ilj,r kglél%cacita . tragacanth, xanthan, alginates & its derivatives,
sorbi tol', 'dextrase B it ipduction: osi um Stearate, talc, colloidal sili con
di oxbde,Hep3B cail niae FATGC HBBDEHEKH erfiBIBPeds IRRAICALE of alyﬂﬁsl{)aﬁktilwaﬁ @%&fea oapPdi um
starch gl ycol ate, cross povidone, crosslinked carboxynethyl cel I ul ose,

vari ous Tintesndicated dose 19T pompenyds foy| nbows yumitions dvtithe g dfatd hoarsj cell

esters, I y s, . sugar esters,. pal yoxyet hyl ene

pol yoxy P RN Fa Ll fSled M Bl B o s Tl rint PepapialBucusiosd

di est er svaandalpzedtfor esthirbpsient by EREANRED sy USONThé fisuitdiefd d@hessan be
fornulateﬁ}&ccording to conventional pharnmaceutical practice by dissolving
or suspéhtilthyrdugiiones oppaseshiervehicte santrgl.vehi cl e such as water for
injegtion, N -Methyl-2-Pyrrolidone, propylene glycol and other glycols,

al cohols, a naturally occurring vegetable oil |ike sesane oil, coconut oil,
peanut oil, cotton sead oil or a synthetic fatty vehicle like ethyl ol eate
or the like. Buffers, anti-oxidants, preservatives, 20 conpl exing agents

|l i ke cellul ose derivatives, peptides, polypeptides and cycl odextrins and
the |li ke can be incorporated as required. The dosage form can have a
sl ow, delayed or controlled release of active ingredients in addition to

i medi at e rel ease dosage forns. The anpbunt of active ingredient which is
required to achieve a therapeutic effect will, 25 of course, vary with the
particul ar conmpound, the route of adm nistration, the subject under
treatnent, and the particul ar disorder or disease being treated. The
conpounds of the invention nay be admi nistered orally or parenteraly at a
dose of from 0.001 to 1500 ng/ kg per day, preferably fromO0.01 to 1500
ng/ kg per day, nore preferably from0.1 to 1500 WO

2011/ 045811PCT/1 N2010/ 000579 51 ng/ kg per day, nost preferably from0.1 to
500 ng/ kg per day. The dose range for adult humans is generally from5 ngy
to 35 g per day and preferably 5 ng to 2 g per day.




Dosage fornms of presentation provided in discrete units may conveniently
contain an anount of conpound of the invention which is effective at such
dosage orweom/mmsiti pl e of 5 the same, for exanpl e unit cTaNt@aimiosy 5 ng to
500 ng. Exanpl es of pharmaceutical conposition: No. Ingredient Quantity
(%9 1 Conpound no. 10 0.005 to 0.5 2 PhosphateBuffer QS. Saline pH 7.4
Accurately wei ghed quantity of conpoung2no. 10 was dissolved in phosphate
buffer 10 saline (pH 7.4) under aseptic environnent. The sol ution was
filtered through 0.22 mcron filter and filled into presterilized gl ass

vi al s. Th€ablet2it i on was purged with nitrogen during process. These vials
were further termnally sterilized by autoclave. Biological testing: In
Vitro Erythropqietin induction: 15 Hep3B cell |ine (ATCC HB8064) was

enpl oyed. | nductGCanp&indENy! hiGCyieertrationas caEPCefbldinddctiont he i ndi cat ed
dose of conpounds for 16 hours duration. At the end of 16 hours, cell

cul ture nmedi um was coll ected d centrifuged to renove any debris.

Super nat ant obtgined was analsgZed for eryrnrgpgi etinm by ECTSA(R&D syst ens,
USA). The result's were expressed as fold induction as conpared to vehicle

control. 20 522Tabl e-2: 200 ++
3 200 ++
4 200 ++
5 200 ++
6 200 +
7 200 ++
8 200 ++
9 200 -+
10 200 +
11 200 +++
12 50 ++
13 200 +
14 200 ++
15 200 +
16 200 +++
17 200 ++
18 200 +H+
19 200 ++
20 200 +H+
21 200 -+
22 200 +++
23 200 .
24 200 +++

25 200 ++




Compound No. Concentration uM EPO fold induction 1 50 +-H 2 200 +H
3 200 -H 4 200 -H 5 200 -H 6 200 + 7 200
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Compound No. Concentration EPO fold induction
: uM
26 200 Y
27 200 -+
28 200 T
29 200 +++
30 200 - +
31 200 +H+
32 200 4+
33 200 ++
34 200 -
35 200
36 12.5
37 200 H
38 200 ++++
39 200 ++
40 200 +
41 200 T+
42 200 +++
43 200
44 200 ’
46 50 ++
49 200 4+
53 200
54 200
55 200
52 200 -
56 200

57 200




-H 8 200 -H 9 200 -H-+ 10 200 H m 11 200 +++ 12 50 -H 13 200 + 14
200 -H 15 200 +
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Compound No. Concentration EPO fold induction
uM |
58 200 +++
59 200 +
60 200 +++
61 200 +
64 200 +
65 200 +++
67 200 ++
70 200 ++
72 200 +
80 . 200 -+
82 50 -

+ indicates <2 fold ; ++ indicates 2-4 fold; +++ indicates 5-8 fold;
++++ indicates 9-16fold; +++++ indicates >16 fold induction

of erythropoietin respectively, relative to vehicle control.

Above data indicates that the compounds of the present invention significantly
elevate the expression of erythropoietin in cells.
In vitro induction of Adrenomedullin:

Hep3B cell line (ATCC HB8064) was employed. Induction of adrenomedullin was

10 carried out for the indicated dose of compounds for 6 hours duration. At the end of 6 hours,

cells were lysed and total RNA was isolated. Expression of adrenomedullin mRNA along-
with expreésion of 18S rRNA was monitored by real-time PCR. Adrenomedullin mRNA
expression ;was normalized relative to the expression of 18S rRNA. The results were
expressed a$ fold induction of adrenomedullin mRNA relative to vehicle treated control. -

15  Table-3:



16 200 +++ 17 200 -H 18 200 -1--1-F+ 19 200 ++ 20 200 -H-+ 21 200
22 200 200 +-H
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- Compound No. Concentration (uM) Adrenomedullin mRNA
| (fold induction)
10 200 -+

23 200 +
27 200 T
Y 200 +
34 200 -
49 200 -+
.52 200 +++

- 82 200 +++

+ indicates <2 fold ; ++ indicates 2-4 fold; +++ indicates 5-8 fold;
++++ indicates > 8 fold induction of adrenomedullin mRNA respectively, relative to

vehicle control.

5 Above data indicates that the compounds of the present invention significantly
elevate the (;expression of adrenomedullin in cells.
In Vitro induction of vascular endothelial growth factor (VEGF):
HepSB cell line (ATCC HB8064) was employed. Induction of VEGF was carried out
for the indicated dose of compounds for 16 hours duration. At the end of 16 hours, cell
10 culture medium was collected and centrifuged to remove any debris. Supernatant obtained
was analyzéd for VEGF by ELISA (R&D systems, USA). The results were expressed asvfold

induction as compared to vehicle control.

Table-4:
15 |
Compound No. Concentration (uM) VEGF (Fold induction)
10 200 ++
23 200 o+

27 200 +




23 200 -HH 24 200 +++ 25 200 ++ WD 2011/ 045811PCT/ 1N2010/ 000579 53
Compound No. Concentrati onEPO fold induction uM 26200++++ 27200++++
28200++- Hv02020QAss1++ 30200+ 31200+- H 32200 33200- H- 34PC@IIN201835@8 D+
3612. 5+ 37200- H +

10

15

20

25
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32 200 ++
34 200 ++
82 200 ++

+ indicates <2 fold ; ++ indicates 2-4 fold induction of VEGFrelative to vehicle control

Abo'sve data indicates that the compounds of the present invention significantly
elevate the éxpression of VEGF in cells.

Effect of cg;)mpounds of present invention on anemia associated with Chronic Kidney
Disease (CKD):

The. efficacy of the test compound to correct anemia associated with CKD was
studied in an animal model of anemia - 5/6 nephrectomized (5/6 NX) rats'>'®!". Animals
were randomized based upon anemia and kidney dysfunction parameters and divided into
two groups.i One group received compound-10 (20mg/kg; b.i.d. i.p) for seven days while the
control received respective vehicle. Blood sampling was done on day 3 and 7 post initiation
of drug adrﬁinistration to check early markers of anemia correction.

Results: -

Treatment with the test compound resulted in significant increase in circulating EPO
levels rangihg from 115-3900 pg/ml as compared with undetectable levels (<45 pg/ml) of
circulating EPO in ‘vehicle control. There was 3 and 5.6 fold increase in retic‘ulovc‘yte
production gindex on day 3 and day 7 respectively compared to control group with test
compound treatment. Similarly, there was 30%, 25% and 24% increase in hemoglobin
content, hematocrit percent and erythrocyte count respectively on day 7 of treatment
compared t(; control. |
Effect of cdmpound of present invention on ischemia-reperfusion injury to Kidney: »

Theéefﬁcacy of test compound to improve renal function was evaluated in a renal
ischemia and reperfusion induced acute kidney injury model in rats. The beneficial effect of
the compo@d was evaluated using two different treatment protocols. In one protocol

treatment with test compound was given before onset of ischemia (pre-treatment) and the
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i nduction 58 200 +-H 59 200 +
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20
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other protocol involed treatment with test compound initiated after the onset of ischemia
(post-treatment).

Pre-ischemia intervention protocol: Rats were randomised into two groups,
compound treated and vehicle control. Before initiation of bilateral renal ischemia, the
animals in compound treatment group received multiple doses of compound no. 10 (1 e. pre
treated) and control group received vehicle by i.p route.

Post-lschemla intervention protocol: Rats were randomised into two groups,
compound treated and vehicle control. After intiation of bilateral renal ischemia, the animals
in compoun;d treatment group received multiple doses of compound no. 10 (i.e. post treated)
and control ?group received vehicle in similar fashion by i.p route.

Induction of Renal ischemia and reperfusion in rats: All animals were anesthetized

with pentobarbital sodium (50 mg/kg body wt). Homeothermic blanket was used to maintain
a constant Body temperature of 37°C during surgery and ischemia. A midline incision was
made at thé ventral side to access the kidneys and both renal pedicle were isolated and
occluded for 35 mins using microclips, which was verified by the change of the renal color.
After an ischemic period of 35 min, the microclips were removed and reperfusion initiated.
The abdomen was closed and skin & muscles sutured and animal allowed to recover. Blood
sample of 300 pl was taken via sublingual vein puncture at various predetermined time

points.

RESULTS: |

In bbth protocols tested i.e pre-ischemia intervention and post-ischemia intervention,
renal functijon improvement was assessed by measuring serum creatinine and BUN (blood
urea nitrogén) at various time points post ischemia. Results are expressed below as %
reduction frbm their control group at 24hrs post initiation of ischemia.

Pre-ischemia intervention;
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Table-5:

Compound No. i.p.Dose % reduction

(mg/kg) Ser.Creatinine BUN

Compound-10 10 33.0 18.0
(Multiple dose)

Post-ischemia intervention:

Table-6:
Compound No. i.p.Dose % reduction
(mg/kg) Ser.Creatinine BUN
Compound-10 0.3mg/kg as 1st dose & 31.0 17.0

(Multiple dose) 0.1mg/kg as subsequént dose
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50 - FE++ + indicates <2 fold ; ++ indicates 2-4 fold, +++ indicates 5-8
fold; ++++ indicates 9-16fold; +++++ indicates >16 fold i nduction of

eryt hr opowvet2on/mssgpect i vel y, rel ative to vehicle controlpcTAN2010/0005AbOVe
data indicates that the conmpounds of the present invention significantly

el evate the expression of erythropoietin in cells. In vitro induction of
Adrenonedul I in: Hep3B cell |ine (ATCC Hgg064) was enpl oyed. |nduction of
adrenonmedul lin was 10 carried out for the indicated dose of conpounds for 6
hours duration. At the end of 6 hours, cells were |lysed and total RNA was

i sol at ed. 1&poe & etalof2086y BndRkatttakoly 1453809a8900ng- wi t h expressi on of 18S

r RNA was [tored hy Adrenonmedul | i n mRNA expressi on was
nor mal i zegg):}ghﬁt% 9@6@%@%1;%@%8}1 lgfl %é‘?if RNA. The results were

expr essedm?nfyaaadsmadlé@all(goozafmﬁézﬁﬂﬁf@ﬁls ¢TRNA rel ative to vehicle
treated control. :15Tabl e- 11/045811PCT/1N2010/000579 55 Conpound

No. Conceht ShapionJli etvgl (JRA02 Aomd Bby il 258088-(881 d i nduction) 10 200 ++++
23 20% H 27 200 ++++ 32 200



++ 34 200 +++ 49 200 +++ 52 200 +++ 82 200 +-H + indicates <2 fold ;
++ indicates 2-4 fold; +++ indicates 5-8 fold; ++++ indicates > 8 fold

i nduct i orwofondusnienedul Iin nRNA respectively, relativeptonshiedosrcontrol .
5Above data indicates that the conmpounds of the present invention
significantly el evate the expression of adrenonedullin in cells. In Vitro

I nducti on of vascul ar endothelial grow ggfactor (VEGF): ~ Hep3B cel |

i ne (ATCC HB8064) was enpl oyed. Induction of VEG-F was carried out for the
i ndi cat ed dose of conpounds for 16 hours duration. At the end of 16 hours,
cell 10 culture nmediumwas collected €LAIMStrifuged to renove any debris.
Supernatant obtained was analyzed for VEGF by ELISA (R&D systems, USA). The
results were expressed as fold induction as conpared to vehicle control.

Tabl e- 4: 1.15CopippoLdef fdemulaqneent ration (uM VEG- (Fol d induction) 10 200

5
their pharmaceutically acceptable salts and their isomers, stereoisomers, conformers,
tautomers, I;olymorphs, hydrates, and solvates; |
Wherein, \ »
When Y is NR4, O, Sor SOz, mis 1 to 2 and when Y is C(Rs5)(R¢), m is 1 to 4;
10 nis1to6; ;

P is —OH, -QR7, -NH,, -NHR7, -NR; R7:, -NHSO;R7, -NHCOR, -NHOH or -NHOR7;

X is -OH, -OR5, -SR5, -SORy, -SO:R7, -NHR; or -NR/R;

ZisSor O;{

Ris hydrogfen, linear or branched (C;-Cyg)alkyl, -(C,-Cg)alkylaryl or -(C;-Cg)alkylheteroaryl;
15 R; and R; are independently selected from hydrogen, linear or branched -(C-Cy)alkyl, - (Cs-

Cy) cycloalkyl, aryl, heteroaryl, -CH,-aryl and -CH,-heteroaryl, or

R; and R, rrilay join together to form a 3-6 membered monocyclic or 9-12 membered bicyclic

ring; ‘

R together with either R; or R, of adjacent carbon atom may form a 3-6 membered
20 monocyclicior 8-11 membered bicyclic heteroaryl or heterocyclyl ring;

R; and Ry at each occurance is independently selected from hydrogen, linear or branched

(C1-Cs)alkyl, (C4-Cs) alkoxy and halo;

R; and Rj: rhay also present in gem di-halo, gem di-alkyl or spirocycoalkyl arrangement;

Ry is selectéd from the group consisting of hydrogen, linear or branched (C;-Cy) alkyl, (Cs-
25 Cy) cycloall;yl, aryl, heteroaryl, -(C,-Cs) alkyl-aryl, -(C;-Cg)alkyl-heteroaryl, -(C;-C,)alkyl-



++ 23 200 ++ 27 200 -H WD 2011/ 045811PCT/ 1N2010/ 000579 56 32 200 ++ 34
200 ++ 82 200 ++ + indicates <2 fold ; ++ indicates 2-4 fold induction of
VEGFr el atwoeotiosssahi cl e control Above dat a i ndi catres/Nmad/ 0GR
conpounds of the present invention significantly el evate the expression of
VEGF in cells. 5 Effect of conpounds of present invention on anem a
associated with Chronic Kidney D sease €KD): The , efficacy of the
test compound to correct anem a associated with CKD was studied in an

ani mal nodel of anem a - 5/6 nephrectom zed (5/6 NX) ratS15' 16'17. Aninmals

were r andbmmwlﬂas@(l))ﬁfpofC(é))@Bisa-@(ﬁHNRbHQ egz(&a»ﬁtsﬂa ahd GlO@R{ avtefr€in &rﬁr@ld
d ded ipto 10,t ups I.0 cejved co
b For BeGohniBed Aiekotyingn R, AitpbfudLREh 78 of Sibicsbhrieried T
sarrpl i ng w@ap donssting ¢tayC3Candkyl, Resic,) Bydld»aikleHet&fo T?Jyeaaﬁnﬂé?ér'é%{ tb?ﬂ to

check earl mar kers of anem a correction. Resuits: eatment with’t’he test

conpound # %W’t}@éoalﬁNs@ﬁl QG QrﬂfY]ea§@21(ﬁl-§B}dkylat-S@g-a5|FPO-NleI &NHRg), -
f 15-
ST S OO Sy SRS g AN gt R

pg/ M) of circul ati ng
i ncrease CO)MNH-abkyl, oe@@N}bmﬂuc{G(aNthuﬂaxa@h ,d@(030404-Cipalkyl, r_ewmbqel_

eSSBS RTE S Rl e R OB Rekshedne - hormt ocr ¢ ber cent “and
oo sty it b RO e
i njury t obrraehedy(Ci- Cg)arlrEyl (C3-Cy) cycloalkyl aryl, heteroaryl, fluoro, -COOH, -CONH-(C;-
10 Gglalkyl, -NHCO-(C;-Cs)alkyl, -NHCO-aryl , -NHCO-heteroaryl, -NH-SO,(C,-Cg)alkyl, -
NH-SO,-aryl and - NH-SO,-heteroaryl;
Rs and Rg nflay Join together to form a 3-6 membered carbocyclic, heteroaryl or heterocyclyl
ring; : |
R7, Ry, Rlosand Rio are independently selected from linear or branched (C;-Cg)alkyl, (C3-C-)
15  cycloalkyl and -(Cy-Cy)alkylaryl,
R;7 and Ry or Ryg and R;o- together with nitrogen atom to which they are attached, may form
5-6 membefed monocyclic or 8-14 membered bicyclic saturated and partially saturated ring.
The ring may contain 1 to 3 heteroatom selected from N, S & O. Wherein saturated and
partially séturated ring may be optionally substituted with one or more substituent
20 independenﬁy selected from the group consisting of -(C;-Cgalkyl, -(C3-C;7) cycloalkyl,
heterocyclyl, aryl, heteroaryl, -OH, -alkoxy, halo, -CN, -CF3, -OCFj, -O-aryl, -SO,-(C;-Cy)-
alkyl, -SOZ%aryl, -NH,, -NHRo, -NRoR;¢’, -NH-CO-(C;-Cg)alkyl, -NH-SO,-(C;-Cg)alkyl, -
NH-SOz-arﬂ, -COOH, -C(O)NH-alkyl, -CONH-aryl -CONH-heteroaryl , -C(O)O-(C;-
Cg)alkyl, -C(O)O-aryl, -SO,NH-(C,-Cg)alkyl, -SO,NH-aryl and -SO,NH-heteroaryl;
25 Rgis selec;ted from the group consisting of linear or branched (C;-Cg) alkyl, (C3-C;)
cycloalkyl, -(C1-Cg)alkyl-(C5-Cq)cycloalkyl, heterocyclyl, aryl, -(C;-Cgalkyl-aryl, -(C;-
Cy)alkyl- heterocyclyl, heteroaryl and -(C;-Cs)alkyl-heteroaryl, wherein aryl and heteroaryl
radicals aré optionally substituted with one or more substituent selected from linear or
branched (Ql-Cg)alkyl, (C3-Cy)eycloalkyl, -(Cy-Cs)alkyl-(Cs-Cr)cycloalkyl, aryl, heteroaryl,



The efficacy of test conpound to inprove renal function was evaluated in a
renal ischem a and reperfusion induced acute kidney injury nodel in rats.
The benefwoizal/afdiect of the conpound was eval uat ed usi mgTiMen1oidosar ent
treatment protocols. In one protocol 25 treatnment with test conpound was
gi ven before onset of ischema (pre-treatnent) and the WO

2011/ 045811PCT/ 1N2010/ 000579 57 ot her pgptocol involed treatnent with test
conpound initiated after the onset of ischem a (post-treatnent).
Pre-ischem a intervention protocol: Rats were random sed into two groups,

conpound heteatydylardHy eliogy chab@nONy|-CFBeDOITS, iQHatyil MSOBA(CRCalkyl} S@Y-aryEnal
i schem a, e ni mal eived nmulti I e _doses
of conpouh%f]’no' A 10%%% F&ggggdé)d ér%aqgg &J)ﬁu%?%&b @@%‘Q’lveoc FHH}Ie by
i . p routeC(O)NH- (CP@§)tamy$CkL@NH dr{it RIONALHeRRoAYPt OCOl 1 Rats wengeaRdeEsed
into two roups ngound treated and vehicle control. After intration of

bi | at er al s)élflﬁéﬂ 11‘% MHzarylh eS QN I4C s CelallybnridiHardaanent  gr oup -S€aNHved
multipe (ass §ryf conmpound no. 10 (i.e. post treated) 10 and control group
recei ved vehicré 'in simlar fashion by i.p route. | nducti on of Renal
i scheni a Raid hydpeeh,Uiieanord b?raﬁ(ﬁieﬂ(CACk)aH@l oBl(€\R)Akyaaest hetized with

pent obar bj taI od| urHSgSO ng/ kg body wt). Honeot herm c bl anket was used to
mai ntai n 38 &%h U‘S}thtréﬁﬁéer“a%tﬂ?‘etoﬁhlghi@edlﬂf? Atachgd.gapy fermSiosmpmbered A
m dl i ne iﬁﬁh@e@ﬂngas made at the ventral side to access the kidneys and
both renal pedicle were isolated and 15 occluded for 35 m ns using

mcrocl i ps which was verified by the change of the renal color. After an

i schey od of 3 41 d and reper.fusjon
initi at e RS \%E&m% glscg]%i ’ﬁ S& gToé%ﬁ‘fL&rﬁ‘r‘IbﬁonéﬁHn%H ‘mal
al | owned t[QQ mamxgm 0%5@‘7 sa&M@dﬂMﬁ@OthxaliL4&@@5&1%%%@@(99&91)1%%103%' fl

puncture at var| ous predeterm ned tinme points. 20 RESU
pr ot ocol SACesadds i e pre-i schem a | nterventi on and post-i schem a

creat Yﬁ.”%%%é’%@%ﬂz% AR R B STl TR R B e e

i schem a. ﬂMLl-Sal‘hDEylmucbsthghks&e j ow as % 25 reductl on fromtheir control
group, 4 post initiatjon of ischem a. Pre-ischema intervention: W)
2011/‘645&%@@%01‘%@6;}@9%@ ngled-pxeo&. 58-tetrabiydrontid-INdvia-i .4p. /Bsigea-terenerdt i on
(mo/ kg) %{bo%g%lﬁbp&egy%l@ﬁpound 101033.018.0 (IVUI tiple dose)

Post -i sehem a i ntervention: Table-6: Conpound No. i.p.Dose% reduction

(my/ ko) Se{r{zdi}@mxym -GenBthy]-Gutyypl)Adexis,0, 7B¥tahydrs- 4&9-tﬁmsle4a&&h1&h7 0
(Mul'tipl eflucci)(r)esn%)3 car%glgylj( 1no}sal'é?:tS 1C gcl{g;nt dose
{ [2-Hydroxy-4-oxo-7-(propane-2-su1fonyl)—5,6,7,8-tetrahydro-4H-9-thia—1 ,4a,7-triaza-
20 ﬂuorene-3-<;arbonyl]-amino}-acetic acid;
1 -[(2-Hydr6xy—4-oxo-5 ,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3-carbonyl)-amino]-
cyclopentariecarboxylic acid;
{ [2-Hydrox€y-4-oxo-7-(toluene—4-sulfonyl)-5,6,7,8-tetrahydro-4H-9-thia— 1,4a,7-triaza-
| ﬂuorene-3-éarbonyl]-amino}-acetic acid;
25 [(2-Hydroxy-4-oxo-7-phenylcarbamoyl-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-
3-carbony1)?—amino]-acetic acid;
[(7-Cycloprbpanecarbonyl-2—hydroxy-4-oxo-5 ,0,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-

fluorene-3-carbonyl)-amino]-acetic acid;



5 References: 1. Schofield CIJ & Ratcliffe PJ (2004) Nature Revi ew Ml ecul ar
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et al. (20(R%ydrepat-oloio, B8 P-tPaiodeatt HIAHE-101hia-134a-did4a-BORofdazulinecss AL et
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599- 609 1fp- I—g@]ﬁ@;y&l-oﬁb -708-dih 81%94141 L6PREY R en gmhm@@ \2- %ﬁjgnﬁﬁ&né@

Pri yadar shi §2002 i dney’ | nt”; Iro JI, et al
(1990) An%dy M)sar@lmo -2@gic a¢R- 188 VO 2011/ 045811PCT/IN2010/ 000579 60

CLA S 5 AGARIOAN, 1 d 2o )0 R A S 01

hydr at es, acatid asid) sodiuds salddher ei n, Wien Y is NR4 0, Sor S, mis 1to

2 and Vme{('?-\t{erlt SBut; 55}2y(d|§(?>2y 4 rgxlo SS 617 8 tetérle;lhy]d(r)on4ll-ls9-tlh1a-l 42—d1aza-ﬂuorene 3-
carbonyl)-ammo]—acetlc acid;
3-[(2-Hydrdxy-4—oxo-7,8-dihydro-4H,6H-cyclopenta[4,5]thjazolo[3,2-a]pyrimidine-3- '

10 carbonyl)—axinino]-propionic acid;
3-[(7-tert-Butyl-2-hydroxy-4-o0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3-
carbonyl)-ainino]-propionic acid;

{[7-(4- Fluofo -benzoyl)-2-hydroxy-4-oxo- 5,6,7,8-tetréhydro-4H-9-thia-1,4a,7-triaza—
fluorene- 3-carbonyl] -amino }-acetic acid;

15 {[7-(5- Chloro—thlophene 2-sulfonyl)-2-hydroxy-4-oxo0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-
triaza-fluorene-3- -carbonyl]-amino}-acetic acid;
{[2-Hydroxy-4-o0xo0-7-(5-trifluoromethyl-pyridin-2-yl)-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-
triaza—ﬂuoréne-3-carbonyl]-amino}-acetic acid;

{ [2-Hydroxjy-4-oxo-7-(4-triﬂuoromethoxy-benzenesulfonyl)-5,6,7,8-tetrahydro-4H-9—thia—

20 1,4a,7-tﬁazz§-ﬂuorene-3-carbonyl]-amino}-acetic acid,;

{ [7-(2,2-Difnethyl-propionyl)-2-hydroxy-4-oxo-5 ,0,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-
fluorene-3 -ciarbonyl] -amino }-acetic acid;

{ [7-(4-Buty;l-benzoyl)-2-hydroxy-4-oxo-5 ,0,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-
3-carbonyl]§-amino}-acetic acid;

25 {[2-HydroxS/-4-oxo-7-(4—triﬂuoromethoxy-benzoyl)-5,6,7,8-tetrahydro-4H-9-thia—1,4a,7-
tﬁaza-ﬂuoréne-3-carbonyl]-amino}-acetic acid;

{ [7—(4-Chlo§ro-benzyl)—2-hydroxy-4-oxo-5 ,6,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-

3-carbonyl]-amino}-acetic acid;



Pis -OH -0OR7, -N-12, -NHR7, -NR7 RT, -NHSO2R7, -NHCOR7, -NHOCH or - NHOR7;
Xis -OH -0R7, -SR7, -SOR7, -S02R7, -NHR7 or -NR7RT; Zis S or O; Ris
hydr ogen,wbi2ogaissin br anched (G - C8)al kyl, -(C -C8) al kylparygN2020/000579

-(G -C8)al kyl heteroaryl; 15 Rl and R2 are independently selected from

hydr ogen, linear or branched -(GC -C8)al kyl, - (C3- C7) cycloal kyl, aryl,
heteroaryl, -CH2-aryl and -CH2-heteroargy, or Rl and R2 may join together
to forma 3-6 nmenbered nonocyclic or 9-12 nmenbered bicyclic ring; R

together with either RL or R2 of adjacent carbon atomnmay forma 3-6
menber ed 209- Mam@mhwybmc&rbmnmmdmnbmwmﬁm heteragds-419:9-thei-epegycl yl

ring; R3 g [ o] ranc i ndependently sel ected from hydrogen
| i near or ancﬂraege? hwygjuﬂﬂno (affitl ‘Eal koxy and hal o; R3 and R3, may
al so pr esgRtHydoxeMistiprdidithiocaahdiyt-2lokyls, 6)17 8&9&&18@)‘&@?1' Klia-AT4aBNGROENT |

R4 is sel ﬁCt ed fromthe group consisting of hydrogen, linear or branched
(Cl-C8) al'RQrene-greatbopglp-amingl-acstie Rei; aryl, heteroaryl, -(Cl-C8)

al kyl -ar I 1 28, N2010/.000579 61

het gr osgyg? y?a&%%)ﬁgl &ﬂ&%%%%"w&&%% dlltﬁ‘?‘é l\‘f%gglg hﬂa 9% 50%1 AZ3her ei n

aryl and feareneZcgiboxplik acad bermaybestgat i onal |y substituted with one or nore

substitue ted from oup ,cons i_.ng of G - C8). al kyl C3-C7

cycl oal ky{\[t7 (Eiyéf&éwlwetyﬁ%}i%f pér‘iﬁ‘&rg&rgs 8 'gﬁrlahydrééﬂﬁowzlaﬂéﬂ%l“@ﬂg CFS)

- 0CF3, OHWryﬂe,S-cﬁ@BnﬂPanﬁﬁ) @de{i&’ laeld' S02-aryl, -NH2, -NHRio, - 5 NRl RO,

- NH CO- ( Cl- al kyl , -NH-S(; “C8jal kyl, -NHS02-aryl, -CO OH, -

C( 0) NH aI Qiyr -(4@lamo hepyl)- dspxsafipiko-5, D e itahydGB YL detia-1.4a,7-

-C(0) @y artylldza_ éeggy%afb%ms/ge}ﬁi%%%encsmNH' aryl and - SO2NH heteroaryl R5
|'ec

and R6 are |n ependent r%m[ e group consisting of hydrogen,
l'i near or{[ﬁﬂamm@eﬁ@-aéﬂylwklwdrowoﬁa)s 67,8 texadtisto- 4Hr9tih1a-h1%©tt9i%£a£'
fl uoro, g C8).al k -NHCO (G - C8)al kyl, -NHCO aryl
- NHCO- hetfi‘roé%ﬂf‘ﬁ' 28 G AR 4 - NHS02-aryl and -
NH S02- h r 4t
1. RQCP?}FCMJ)xy B@x@% B@ 81613(%: Qﬁ,ﬂ-ﬂqb m?la-l Qa-ég%‘a%[aﬁa%? e d R10.,

carbocyclic, heteroaryl or heter
are mdep@r‘hmmmayﬂm@]rmpmmm | i near or branched (Ci -C8)al kyl , (C3 C7) 15

cycI Iky l.ar 0 and R10, to ether W th

nitr ogen éz;% %ﬁﬁ%f 8&5\}#&) ?}H’é‘g' bff%ylé\f‘ ggjﬁn‘& Yépﬁ?n‘lg B thiarista & a#dnocycl i c
or 8-14 rmmsb@feeﬁcé}b@n@q] hRirALdeedd &dd.and parti aI |y saturated ring. The ring
may contain 1 to 3 heteroatom selected fromN, S & 0. Werein saturated and

parti al | y-EatHidseedt-oreg, 18- teteahydra-6HHH- Wfthlb@lﬂ&-ahhmalbmzb[a]mmﬁ mor e

substitu I ected fromthe group consisting of
-(G-C8) g?iboﬁ% a&gﬁadggs%gaga ’kyl, heterocyclyl, aryl, heteroaryl, -OH,

- al koxy, {rpa(@cmmpyna"m‘aa-ca@ﬁ&aﬂ) myaroxw 0)§Q§6f7c§]-te@§)1 dx%lziﬁ/ |9~th1aSl 9 yaryl,
-NH2,2 NHRI O, . - NRI OR -NH-C 0- (C 1-C 8)al Ky NS 02 - C8Yal kyl ,
- NH %oz gﬁgrﬂuor@@dqcarb@(qdj -RIing tkagetic a@dNH- ar yl , - CONH- het er oar yI ,

-C(0)0- | - k d
- g(02¥\ll—l- g%%%%lro@l G al )?s@é%({ fegfwg\ t h@éﬁéﬁ% é%ﬂ%alzgﬂﬁ‘-ﬂar §T3 ?rnnear or
br anched C@I@onyliaamllai]{aphm 4(&1‘3; C7) cycl oal kyl, (C C8) al kyI (C3 C7) cyc

| oal kyl C8) al kyl al k
het er ocyéf@ 6e&ﬁ@¥ 'é‘r?’cli) 2 é’@m&)“a‘i”ﬁﬁ 6 egl EF@BY‘VP 4Hrvﬁéh@r K%Hma@nd
heteroaryliuofeﬂgJy@k&@[]emq;@lb}_g@&{clééldsubst| tuted with one or nore substituent
selected fromlinear or branched (G’-C8)al kyl, (C3-C7)cycloal kyl,

_ (G 2t8) 4[k(@-Cyar-myridiy-2hd L hydroxardsbxo-ts, B8-osrahydro-AM39-thia-1 ,4a,7-triaza-
2011/ 045 11P /31N 0/,00057 e‘% het rocycIyI -OH, al koxy, hal o, -CN, -CF3,
- OCF3, "¢ aétf‘? 1] ?éF {ract 502 aryl, - NH2, -NHRI 0, -NRl ORI10,
- NH CO( mhm&ylmeth -52o{1§b-h ) 9.
C( 0) NH- ( gﬂrj C8) al kyl , M_}L ar f&b graﬁr@hﬁg?gaﬁ? tgfr\%’r}r‘c‘ﬂ‘ﬁf]({c? fhia-14a,7, kyl
- NHCONH- &i#azh- UDS@ETQI-P?{I@nydB%aMO}‘racemS@wH aryl and02NH 5Sheteroaryl; R9 is
hydrogen, |inear or branched (Cl-C8)al kyl or -(C -C8)al kylaryl;




R8 and R9 together with nitrogen atomto which they are attached, may form
5-6 nenbered saturated ring. 10 2. The conpound as clainmed in claiml,

whi ch i s wglefl@skiir om the group consisting of:  PCT/IN2010/000579
[ (2- Hydroxy- 4-oxo-5, 6, 7, 8-t et rahydro-4H 9-thi a- 1, 4a- di aza- f | uor ene- 3- car bon

yl) am no] - acetic acid,

3- ( Car boxynet hyl -.car bam)yl) 2- hydr oxy- 4ggxo- 5, 8-di hydro-4H, 6H 9-thi a-1, 4a, 7
-triazafl uorene-7-carboxylic acid ethyl ester;
15[ (2- Hydr oxy- 7- met hanesulf ony1l- 4- oxo- 5, 6, 7, 8-t et rahydro- 4H 9-thi a- 1, 4a, 7-t

riaza-fl URRQ{}GT(BW 4-3%5306/4.8:9900- li@&ah?&ﬁmmlﬂ-ﬁhlg 1,4a-diaza-cycloocta[a]indene-3-
{[ 2- Hydr oxy-7 i3 net hyl - butyry1l) - 4-oxo-5, 6, 7, tetrahydyo 4H9-thi a-1, 4a, 7-

triazafl u?ﬂr]%qiéf )?%I&Pbé‘??)‘lllclﬁﬁﬁ noI acetic acid;
[ 2- Hydr 0X¥2 ?T}@‘(B( 77 _r?:aﬂgragl q;l gwy%)TSSte@%aK%(ﬁotm batmédf Qa 4 trlgzatttl‘| orene’ 4a, 7

-triaza- uor -am no
1-[(2- wmﬂmjvemyl)}amil’@J&pétlcisadl@trahydro 4H 9-t hi a- 1, 4a-di aza-fl uorene-3-carb

02 i o Ao TR AR Y 6 ety 461 Pobioch fadiseafhoepta. 1, 4a, 7

-triazaf |¢J_@5&1 zamifd Lp&gmcm .nol -acetic aci d;
25[ (2- Hydr ox 0XO0- enylcarbanmoyl-5, 6, 7, 8tetrahydro 4H9-thia-1,4a, 7-t

riaza-fl uﬂ?égé D@%@Wd?ﬁ}ﬂl?ylérﬁrhy@}m@e‘ém@kﬁd 8:tetrahydro-4H-9-thia-1,4a,7-triaza-
[ (7-Cycl ne 0xo-5, 6, 7, 8-t et rahydr o- 4H 9-thi a- 1, 4a,
7-triazaf uog?%zgg%w&ﬁqiﬁmnﬂ acﬁfn%‘flﬁacetl c acid; WO

2011/ 0458{][21?(?8&6&&2’&1%%@&11 1-benzoyl)-4-0x0-5,6,7 8-tetrahydro-4H—9 thia-1,4a,7-
[ (2- I—%drox -4-0x0-6, 7,8, 9-tetrahydro-4H, 5H 10-t hi a- 1, 4a- di aza- benzo[ a] azul e

ne- 3-10cartparyyorans- %ﬁﬁﬁl?@i’]i lramjge kacetic acid;
L (2 Py ar oxyatiait eyl 5-dlidygh a-4d. 3 £ R Ao SN A28l AufeRl By m dim

e-3- carbo -am-no] -acetic ac

g[(Zl)l Iy@rhmyl)éhnuiw],{srn&tﬂyl&msg_tdmalr ?omldf)a t hi a- 1, 4a- di aza-f | uor ene- 3-car
on a ce . ; §0di u ) ) .

(7yt ert @Bﬂgﬁy‘g Z’ﬁdﬁ ﬂ‘y&fgé’x&? 63%8&#@1”‘15?1'%1’3'@#19“%’1%‘?‘@'@“@5%@aza fluo

rene 3-  Carkapy bioARSiciE (Bdcther);
3- droxgé4 oxo 8- di hydro 4H, 6H-Cycl opent a[ 4, 5] t hi azol o[ 3, 2-a] pyri m d

i ne 35 10da( f@lbf}lom‘rﬂﬂm}thcpxybb&mnyld 2eliddgxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-

3[(7ter Br_é_g _ﬁ g f 678tet.rahydro 4H 9-t hi a- 1, 4a-di aza-f |
uor ene- 3- 1~ Eaf BERa-fUOLshe; }(afg?‘b‘/g BRI} geptic acid
[ 7- (4- Fl ugy93, bsaiz—@yﬂaorameﬂgt-emyfb DROdrBxP4loxd~ 51 gwr@t&ﬁdﬁﬁ%ﬂrﬂﬂdﬁhq Aa fa, 7-1

ri azafl uorene- 3-car boétybg] am no) - aceti c acid;
[ 7- ( 5- ChitBaz-Rygresshisacbonyllaming)racetic AGidr oxy- 4- oxo- 5, 6, 7 8- t et r ahydr o- 4H 9-

[2- tydr o BERbSS R AR AP B AR AR 0oL o Tutivanyor - vt o

-t hi 201, 4horenet3-¢abenyl]-amireo)excdicasidhony 1] - am nol - acet i c aC| d;

2- Hydr oxy-4-oxQ-7-(4-trifl uoronet hoxy-benzenesul fonyl) -5, tetrah dro-
Em gy t hi ai¥7§b§)f34%1tr¢{ttoa?ra§@y %‘P@H@ @zydé%béwmi@ﬁﬁﬁéu%@@é@%f -Srthiar1,4

( (2, 2+ Méne‘?ﬁ i%m%f y&regggéox05678tetrahydro 4H-9th|a1
L 7-tri azaf | Uor ene- car onyl |’-am no) -aceti c acid;

[7-

4a

[7-(4- BL{t[X/-B bé)lzldyﬂ))-bemzyyd?r ~bydrexy-dxom09,& 7 .B; @Hh@dﬁ@h}ﬁ@ﬂﬁ%&;l—ﬂaﬁa—l, 4a, 7-t
iaza-fl ene %‘L Ennol %ﬁgtlc acid;

S{[2- Hy &7 "Eﬁ? n]g({ o A i t hoxy- benzoyl) -5, 6, 7, 8-t etrahydr o- 4H 9-
hi asg, 45{(22Hydroxy-4 0X0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl)-amino]-

acetic acid, hydrochloride salt;
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{ [2-Hydroxy-7-(7—meth0xy-6—methyl-indan-4-ylmethyl)-4-ox0-5 ,0,7,8-tetrahydro-4H-9-thia-

1,4a,7-triaza-fluorene-3-carbonyl]-amino}-acetic acid;



triaza-fl uorene-3-carbonyl]-am nol -acetic acid;

[ 7- (4- Chl oro- benzyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-tetrahydro-4H9-thi a-1, 4a, 7-tr
i aza- f | uoweneymssibonyl ] - am no) -acetic acid; WO PCT/IN2010/000579
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[ 7- (4- Fl uor o- phenyl t hi ocar banoyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9-t
hi a-1, 4a, 7- triaza-fluorene-3-carbonyl] ggm no}-acetic acid;

[ (2- Hydroxy-7-i sopropyl t hi ocar banoyl- 4- oxo-5, 6, 7, 8-tetrahydro-4H9-thia-1, 4
a, 7-triazafl uorene- 3-carbonyl)-am no] -acetic acid,;

53- ( Car boiQHhetroxy- 4{oamWa(mgrﬁbuo&arhqtﬂyld)epzﬁl)45;6}7,5-,t&ra1iykiytﬂ4H=9¢ﬂhiﬁﬂt4a;7Lﬂﬂiiaﬁa-1, 4a

, 7-triazaz fluoren arbo yllc aC|d benzyl ester;
[7-(2- q/cﬁ]‘&ﬂ{?‘&?p@ ”’%881’@ h%F&PBW 4- 0x0-5, 6, 7, 8-t et rahydr o- 4H 9-t hi a- 1, 4a
,7-triaz 2 " - _
(1o (G e ‘@?f&%?é%" Wz”g’ﬁtf%‘iﬁ“f’%’?ﬁ"h% Lgdiertionnedo ait o-th
a-1, 4a, 7- calmnwl)mnﬁflmlemms car bonyl } - ami no) - acetic aci d;

7-(2-Cy ydr o etr ahydr 0-4H 9- hi a- 1, 4a
Tt et TN BT T B b SR AR R o
3- [ ( 2- Hy duasbonry)- amaopﬂnéih}ﬂ }ireplbﬁila)adrd@ 4H 5H— 10-t hi a- 1, 4a- di aza- benzo[ a] azu
| ene- 3- carbonyl) pr opi oni c_aci
[ 2- Hydr oxX§< Wéww& 7115‘%9 tbéln‘h%?ﬁzﬁ Bﬁéewdm $Hi%thizhytardazrflgrens-3- 1, 4a, 7-t
riaza- fl aci d;
2-[(2- I—Iyddrég(%@ﬁ %%géjémgi gc‘ét?lga?g%Lag&LéH 5H 10-t hi a- 1, 4a- di aza- benzo[ al azu
| ene- 3- c{é?-B@n@ojb/)aIman?d}ydmnpﬁmé @ @j8elptrahydro-4H-9-thia-1,4a-diaza-fluorene-3-
[ 7- (6-.Chl or,0- pyri di 3-.car.honyl) - 2- hydroxy4ox05678tetrahydro 4H 9-t
1i i aqf 4a°a'7b°n%tarn?lﬁgﬁacfepﬁﬁ?lgne 3-carbonyl ] ani nol -aceti ¢ aci d;
[ (2- Hydr QL% msiélwé 748-%%%?@11@»471{-@'6)&” aéluﬁ&élﬂﬂbke%el3hé£bény‘ibamﬁinﬁia fluo
rene-3- carbonyl)-am no]-acetic acid
[7-(6- Chlaﬁmﬁifﬁ}d,l dazi n-3-yl1) - 2- hydroxy 4- 0xo0-5,6,7,8-tetrahydro-4H 9-thia-1
c4a, 7-tri ten n a .a
25{[ 7- ( 3- @ﬁﬁ’d’%’?‘ ﬁ‘eﬁlyga %If}z/%#y%%@dﬁ‘-’%%?‘@%ﬁf?as@‘?ﬁ'ﬂﬁ%’ﬁﬂ?'éicﬂogyphi a-1

e
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, 4a, 7- t r ianzife]- aidetioa@d;a 3- Car bonyl] am nol -acetic aci d;
{[7 (.3- Chl or.o-4- et hox benzojy)( - hydr oxy- 4- 0x0-5 7,8-tetrahydro-4H 9-th
i a- 1,12a, 1C2-Hydroxy-4oxpy vi-Seta f Boetatydegit Hofl- ﬂ%éﬂiacdl%?@r%uorem carbonyl)-
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2- Hydr oxy- 7,8,9, 10- hexahydr o-4H 11-t hi a- 1, 4a- di aza-cycl ooct a

] i nder[@—Hydmykﬁ;ﬁwmn)ethyﬁmoko-é;ﬁe’l B-geteablydro-4H-9-thia-1,4a-diaza-fluorene-3-

2- Hydr oxy- f ndan ﬂByl 4- oxo-5,6, 7, 8- tetrahydro 4H 9-thia-1,4a, 7-tr
D@gpe r%Pfﬁ‘cé no] -acetic aci d:

(2 De-pplroky 77 SRS 81030 e @etzahga{?em.@hm Padlili Al diels-4a- di aza-

[

uor ene-3- carbonyl)-amno]-propiadnic a

- ( 205- Parbenplyethyd ranaipd)-ac@tibpdidoxy - 4- oxo- 5, 6, 7, 8-t et rahydr o- 4H 9-thi a- 1, 4
7-

S S AR B A DAL 001 RSl 36 M 1 e tisyprees s o. 1 i o
1, 4a, 7- carbonyl)-amino]-cyclohexanecarboxylic acid;

1-(7,7-Dimethyl-2-methylsulfanyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3-
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iaza-flu 83
5
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carbonyl)-piperidine-4-carboxylic acid;

25 [(2- Hydroxy—4 -0x0-7-phenyl-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3-carbonyl)-
amino] -acetlc acid,
[(2- Hydroxy—4 -0x0-5,8-dihydro- 4H 6H-7-o0xa-9-thia-1,4a-diaza-fluorene-3-carbonyl)-

ammo]-acetlc acid;



10t ri aza-fl uorene- 3-carbonyl ] -am no)-acetic acid,

2-[(2-Hydroxy-7, 7-di net hyl- 4- oxo-5, 6, 7, 8-t etrahydro- 4H 9-t hi a- 1, 4a- di aza-f|
uor ene- 3-woaoanydy - am noj - 3- et hyl - butyrl c acid (L- |SO|15@|T)IN2010/000579
2-[(2-Hydroxy-7, 7-di net hy1l- 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9-t hi a- 1, 4a- di aza-f|
uor ene- 3- car bonyl) am no] -propionic acid (Disoner); 15{

[ 7- (3, 5-Di chl or o- 4- net hoxy- benzoyl) - 2- hﬁiroxy 4- 0xo0-5,6,7,8-tetrahydro-4H 9
-thia- 1,4a,7-triaza-fluorene-3-carbony amnol -acetic acid,
[7-(3,5-Bis-trifluoronethyl-benzyl)-2-hydroxy-4-oxo-5,6, 7, 8- tetrahydro-4H—9

-thia-1, 4@ Hydfd}dyaé?,aﬁfthmmﬂ- Sk S6TBUehhfdib B-9aRRAL 1, Fo-BRaiz8L luorene-3-

([ 2- Hydroxy 4- oxo 79{ propyl - benzoyl)-5, 6, 7, 8- tetrahydro 4H 9-t hira- 1, 4a, 7-
triaza- 20FrpsPearan %‘%ﬁlﬁ@ gide | - ami nol - acetic aci d;

[7-(3,5 I - 9%0 81 et ahydrp- 4H
/¢ hi a- 1. ok B 2R R Al W a5 S i S A
[7-(3, 4- D@dwbemhadzqﬁb}wﬁeﬂdydroxy 4- oxo- 5 6, 7, 8-t et r ahydr o- 4H—9 t hia-1, 4a,
7-tiazafl e- nyl ] a ; )

251 ( 250y i G R  obo f?E’r‘*ﬁ%\/‘g‘&éﬂaﬁﬁcﬁ*ﬁ-é»%-,%%,aﬂttqr?%z%r%nbe@flkne- 3¢
ar bony1l) -zmfih Acetlcg@igtl C aC| d, hydrochloride salt;

[ 2- Hydro 7 (7- net hoxy- 6- rreth | -i ndan-4-yl neth I) 4- 0x0-5,6,7,8-tetrahydro
-4H 9-t hi %%mey&m@zéuifmdr%ﬂ@ éﬁcﬂa$m1<}foeﬂ‘ﬁﬁdhlaahéa-dtaza¢]udrene\ﬁ£)
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[ 2- Hydr oxy- X%Q% %]0‘/1%%???‘;@8?‘ ARSI - benzy1) -5, 6, 7, 8-t et r ahydr 0- 4H- 9- t hi a-
1, 4a, 7- trmwhymxpmee)&- 'ég’ialﬂﬁwidAEHrV'HOém@{f@bldpr@ﬁhgsl 8'- ynmldo 2,1-

[(7,7- HE@JA dro>gly4ox05 78tetrahydro 4H—9tf? a- di aza-f | uor
he. 30" BB E AR oRi iy ine:

52-[(2 T4 d Q544 ) i.aza- f
IuoreneH%- cagrt()) l%/zl%égﬁlﬁ%lfmy srane)ﬁ)tg(r({ES égr%o%?%lﬁfdwnﬁ% thid &}mﬁa a2

[ (2- Hydr oxsboliylj-adiineltdvelic deidxo- 5, 6, 7, 8- t et r ahydr o- 4H-9- t hi a- 1, 4a- di aza-fl uo
r

(7 Bonz oot G IRy AR DA b5 5- 5 L7 Brip s 419 ook 4 diacat aza. 1

Iuorene a}uoil&@a;r&ygga,i cHAA0] - acetl c aci d;
[ (2- Hydr oxY- 4- oxo-5, 6, 7, 8-t et r ahydr o- 4H 9- oxa- 1, 4a- di aza- f | uor ene- 3- car bony

1) - arl‘i5no]{-[7 é};é{[}lmegml-@yrazol 1-yl)-2-methylsulfanyl-4-oxo- 5 ,0,7,8-tetrahydro-4H-9-thia-1,4a-
[ (2- Hydr %ﬁd@en@% Cang ycil:gfnmoé aceﬁggcrlghydro 4H 9-t hi a- 1, 4a-di aza-f | uor ene

- 3-carbon am no ace

15[ ( 2- Hy @ [@3-Hrydiraxyo4-6x 45007, 8-tbtr fhy dr34 HEL thad1y A Qtidblak fArdréteds-Sarbdnglh-agdud]l uor e
ne- 3-carbonyl)- am ng]-acetic acid;

[ (2- Hydr Sxpebybpentanaihgerd 4L B5080€8);6. 7, 8-t et r ahydr 0- 4H- 9- t hi a- 1, 4a- di aza-f| uo
3-

r?gel-lydr o3x ; ; $M i %@(]f %ﬁé&;dsggﬁgl%'%xo Se’t6’r7a§1te(§r raléyqfﬁfg{ fg hqug'lfj'%fal-aczﬁ'az a-fluo
28- I Bocayb irh atlL

rleF(eZ Hy%r Xy Qnﬁa yio]-@mpmileam 1(841?0(31;17?23{hydro 4H 9-t hi a- 1, 4a-di aza-f |

uor ene- 3- @ﬁ%ﬂ?f’?“‘ 1 E{%?- Het-ax e85y 1. ftetzpliydro-4H-9-thia-1,4a-diaza- .

1- (7, 7- Dty B-&ir B@‘Poy'ibﬂrﬁiﬂo gﬂﬁ,]ocfﬂcgeig-(ﬁqﬁmz & tetrahydro-4H 9-thi a- 1, 4a- di

aza-fluorene-3- carbonyl)-p ne-4-carboxylic acid;
25[ ( 2- Hydr(é)&ﬂfydtongyephe‘nyyb)aérﬁ@-mﬁth@lsﬂlf&a}ﬂét-mxnh&dﬂcﬁ -thttaBy droi44-9; tha- dadmzd] uor e

- car %y am n acet:lc aci d
[ (2 Hydr )d‘frﬂw BI%L?%TLEG} S54SR a- 1, 4a- di aza-f | uor ene- 3-car b
onylps a W2ﬂH}d1@§§‘-T4L&(oa’ﬁ-bSimdi@yl%%ﬁ%loﬂé5,%%@%}%?@9% B89378, 7-triaza-
fluorene-3-carbonyl)-amino]-acetic acid;
2-Methylsulfanyl-4-oxo—6,7,8,9-tetrahydro-4H,5H- 10-thia-1,4a-diaza-benzo[a]azulene-3-
carboxylic qcid (2-0x0-2-pyrrolidin-1-yl-ethyl)-amide;
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[ (2-Hydroxy-5,7,7-trinmethyl-4-oxo-5,6,7,8-tetrahydro-4H 9-thi a-1, 4a-di aza-f
| uor ene- 3woearimassih) - am no] - aceti c aci d; PCT/IN2010/000579

[ (2- Hydroxy-4,7,7-trioxo-5, 6, 7, 8-tetrahydro-4H 7lanbda*6*, 9-di thi a-1, 4a-di a
za-fl uorene-3- carbonyl)-am no]-acetic acid;

5[ (2- Met hyl sul f any1- 4- oxo- 5, 8-di hydro- 4 6H 7, 9-di t hi a- 1, 4a-di aza- f | uor ene-
3-carbonyl)- am no]-acetic acid; '

[ (5- Et hoxy- 2- net hyl sul f any1l- 4- oxo0-5, 6, 7, 8-t et-rahydro-4H9-thi a- 1, 4a-di aza-f
| uor ene- 3H2-¢hdbmyyT,y-damethyl-4-mxed,@ 7 detetlaletding ¥ Hebthia-]1 ,4a-diaza-fluorene-3-

N-[(2' -hydroxys4' -oxp-6'. 9' -dihydro-4'H, 7' H spiro[ cycl opropane-1,8' -pyrimd
o[ 2, 1- 10%f?%¥]9136%’ﬁ9g?‘fﬁuﬁf8ﬁd] b?%gwl} 8albbonyl ] gl yci ne;

[ (7- 1 sopr ppEihokyRbky-b 8,9 atbhy droo®s Bl f0-thifl1 el di VSO Aid-AIchB3catb gy - t 1
i aza-fl uorene-3- carbonyl)-am no]-acetic acid,

3- ( Car box3mipphggetic aeanoy 1) - 2- hydr oxy- 4- oxo- 5, 6, 7, 8-t et r ahydr o- 4H 9- t hi a- 1,

4a- di azaf -7 i ok . .

15{[ 73( 3, %ymgb?ﬁﬁ'g%'rggf%% ra%%gf‘}r{r’gph%/ Wiz dayfazp-hgngolalaguleng 3 ot ¢ ahydr o
- 4H- 9- t hi arongB-antinajzacetit acikleD&sodnmasdiionyl ] - am no} - aceti ¢ aci d;

2-[(2-Hy - 4- 0X ]g 8,17 -tetr hydrdgt?mxl- ]9-_t hi a- %L 4a-di aza-fl uorene-3-carb
ony1) - am%%d?%ﬁqﬂwi ol eghgé grQCA}I&SHELQ-gIW,A?:dlaza-benzo [a]azulene-3-

3-(1H-1 nctg;{;%ypja}ﬁigéi_&%ﬁgggia%Jalsé&d]}l@gglgg} ©x0-5, 6, 7, 8-tetrahydro-4H9-thia-1

, 4a-di aza- | uor €ne- 3- carbonyl) - am no|’- propionic acid (L-isoner);
3- ( 3H- | ni [(RxBydroxyyAtdx@67(R9-tastahy ot HLAHy 10-thimt dablifzaheBzofalazaleyel3o- 4H- 9- t hi

a- 1, 4a- di azaf | 4orener- 3- carbqnyl) - anj. no] - propionic acid (L-isoner);
3-( 4ﬁ&ydrcggz<bfpﬁﬂ'eaﬁ’§/‘5%-' -eflf ﬁglﬁeg’f‘%ﬂessgltf anyl- 4- oxo- 5, 6, 7, 8-t et r ahydr 0- 4H- 9- t hi
a- 1, 4a- di[ezlyitoxyenexc369a8, Pestiahydd MG H:= U-0Ri-03b Qi dalténkla)SARREB-

25[ (2- Hydr oxy- 4- 0xo- 7- p%/.rl di n-4-yl nethyl-5,6, 7, 8-tetrahydro-4H9-thia-1, 4a,
7- t ri aza-cafqopgh=rtnal-acglin asig. dinetssigm @ltet i ¢ aci d;

2- Met hyl si_ <4 0X 07 6,07, r rov AH Sh 10-1 hi a- a-di aza- benzo[ aj
azul ene- é’tﬁ %‘2?%)?){%;‘/{ ?%Pg’?ié? ?qﬁx%g&%%zﬁ%ﬂr%q ﬁllgﬂli ?1’-4 ¢ yarzggbteﬁfl(%[ff eﬂeé'?" VO

2011/ 0458hiHeaYl)-bhiANdIdRA05x8, 68cium salt (2:1) ;

[ (2- Hydr -7, 7-di met hyl-4-oxo0-5, 6, 7, 8-tetrahydro-4H 9-thi a-1, 4a-di aza-fl uo
rene-13- 2@5‘3 y:4a%%é]7=8a%&tﬁab%rer‘ﬁ{h56r%@ﬂ%iﬂ@éw,a-benzo[a]azulene-3-

[ (2- Et hoXxYadhn O Q= . 5 r = .10-t hi a- 1, 4a- di aza- benzo[ a] azul en
5. car bty Aatind Refle bty ARt Rt vk F

5[ ( 2- Hy dri@diydroaya-&5076,3,80-tettah pdrp et SUH (6tHial 0,4h Wixa bedAzo[d]aadlend8nz 0

[ a] azul ene- 3- lgar bo ylc)g-.arri.af -acetic gcid, Disodiumsalt;

[ (2- Rydr S&5PoRYaRuRolAcstigadi W2 535511- 10- t hi a- 1, 4a- di aza- benzo [ a]
azul ene- 3¢2-H9aRPMLIxAGT7 R84k 1 SH- .- @i\ A5 i s[4 Var 3
[ (2- Hydr g&y- Zd-ioxo-'G,)(?, 8,9 tet raﬁflrg?g{-’%, lg)rl-ﬁﬁld(g!’?ﬁidg‘-ﬁhll,bgggoo[%%%g%ee%zo [ a]
azul éde- 3arbpoynabunrgl-acetigracid) digthalamingsalty, | ysine salt;

2- Hyd . 0-6, 7 - hydro: 4H, 5H; 10: t hia-1,4a-diaza-b
azul one- SRR ERr ] BheBVE LA bl ateRimretleReaneyr oxy -
- 4- 0X0- 6 ,c4rbBnPHadfinic] et ©actd], Sidlike-sklp a- 1, 4a- di aza- benzol a] azul ene- 3-
carbonyl)-am no]-acetic _acid, calciumsalt (2:

1)
15[ ( 2- Hy&%Hydr@xwoo@;@s7@;99tetréby<3ﬁ;ﬂéi,6H41|Q,-t9§a; ezlﬂiﬁz&b@pzmahzdz@p-benzo[ al azu

| ene- 3- |.) = ani i ind, - gsiumsalt (2:1) ;
[ (2- Hydr %%PQQQZ@@F#%%?%& {r}gﬁ%lr o-uﬁfqgl-l- 10-t hi a- 1,( da- zji aza- benzo
2T oty oo 61 5 B Lot Lanydr 0-aty Srs TO T b et g A
- roxy- 4- 0xo-6, 7, 8, 9-t ety ahydr o- 4H, -t hi a- 1, 4a- di ‘aza- benzo
[ al azul eﬁé‘%gnyli%’é?@&‘??q“) @‘-‘é‘ﬁfi a’éﬁl&%éﬁmc acid, diethylamine salt;
2- Hydr oxviafho RX /s K o Pt 22 hidaall a
houl one. 3 Methy RU -l T R B AL SH {0 Aa by A AGATOERA L o

[ ( 2- Hydr oarpoxylmxawidcarb@n@ylmethydlasnidey- 4H, 5H- 10- t hi a- 1, 4a- di aza- benzo [ a]
azul ene- 3- carbonyl)-am noFacetic acid, tronetham ne salt;

25[ ( 2- Hydr oxy- 4- oxo- 6, 7, 8, 9-t et rahydr o- 4H, 5H 10-t hi a- 1, 4a- di aza- benzo [ a]
azul ene- 3- carbonyl)-am no]-acetic acid, histidine salt;

2- Met hyl sul f any1- 4- oxo0-6, 7, 8, 9-t et rahydr o- 4H, 5H 10-t hi a- 1, 4a- di aza- benzo
[a] azul ene-3- carboxylic acid carbanoyl net hyl -am de; WO

2011/ 045811PCT/ 1N2010/ 000579
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2- Met hyl sul f any1l- 4- oxo-6, 7, 8, 9-tetrahydr o-4H, 5H 10-t hi a- 1, 4a- di aza- benzo[ a]
azul ene- 3we 20awdassay! i ¢ aci d hydroxycar banoyl net hyl - am deCT/iN2010/000579

[ (4- Chl or o- benzyl) - (2- net hyl sul f anyl- 4- oxo-6, 7, 8, 9-t et rahydr o-4H, SH 10-thi a
-1, 4a- di azabenzo[ a] azul ene- 3-car bonyl) - am noj - aceti c aci d;

54-[ Cycl opent yl - (2- met hyl sul f any1- 4- oxogé, 7, 8, 9-t et r ahydr o- 4H, SH- 10-t hi a- 1,
4a- di aza- benzo[ a] azul ene- 3-car bonyl)-am no] -butyric acid; ‘

2- Hydr oxy- 4- oxo0- 6, 7, 8, 9-t et rahydr o- 4H, 5H 10- t hi a- 1, 4a- di aza- benzo[ a] azul ene
- 3 - car baxMeithyladfadyl £-oru-6; 28 Pytetratydel-aH 5HH 0B da- &gz eIBsnzo[a]azulene-3-

2- Hydr oxy- 4- oxP- 6,.& 8,9-tet Bah&ar 0-411, 5H 10-t hi a- 1, 4a- di aza- benzo[ a] azul en
e- 3- car bdsAhox¥lia acid by droxyearbyagy metdhamids: et hyl - ami de:

2- Hydr oxy[<4cmo.@_exzy$>-@z.ﬁl@;h@mﬁzé&ébﬂs@giéﬂaﬁ- droft JHR7RRE 1 4l AdAz Ul ene
-3 -carboxylic acid (benzyl carbanpyl - methyl") - am ﬁe; ’
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6. A method for prevention or treatment of tissue damage caused by renal ischemia,
cardiovascular ischemia, cerebrovascular ischemia, hepatic ischemia or peripheral vascular
ischemia in a mammal, including human being, the method comprises administering a

therapeuticélly effective amount of a compound of claim 1.

7. A method of prevention or treatment of tissue damage caused by ischemic disorders
including acute kidney injury, myocardial infarction, stroke, hepatic ischemia-reperfusion
injury and peripheral vascular diseases in a mammal, including human being, the method

comprises administering a therapeutically effective amount of a compound of claim 1.

8. Use of a compound as claimed in claim 1 for the preparation of a medicament for treating

anemia.

9. Use of a ;compound as claimed in claim 1 for the preparation of a medicament for treating
anemia of élderly or anemia associated with conditions like chronic diseases, renal failure,

cancer, infection, dialysis, surgery and chemotherapy.

10. Use of a compound as claimed in claim 1 for the preparation of a medicament for
prevention or treatment of tissue damage caused by renal ischemia, cardiovascular ischemia,

cerebrovascular ischemia, hepatic ischemia or peripheral vascular ischemia.

11. Use of a compound as claimed in claim 1 for the preparation of a medicament for
prevention or treatment of tissue damage caused by ischemic disorders including acute
kidney injury, myocardial infarction, stroke, hepatic ischemia-reperfusion injury and

peripheral vascular diseases.

12. A corﬁpound of formula (I), its process for the preparation and pharmaceutical
composition, as herein described with reference to the examples accompanying the

specification.



