FUSED THI AZOLO AND OXAZOLO PYRI M DI NONES FI ELD OF THE | NVENTI ON: The
present invention relates to novel thiazolo and oxazol o pyri m di none
conmpounds of formula (1), their pharnaceutically acceptable salts, and
their isonmers, steroisoners, 5 conforners, tautoners, polynorphs, hydrates
and sol vates. The present invention also enconpasses pharmaceutically
accept abl e conpositions of said conpounds and process for preparing novel
conpounds. The invention further relates to the use of the above-nentioned
conpounds for the preparation of nmedicajrent for use as pharmaceutical s.
BACKGROUND OF THE | NVENTI ON: 10The transcription factor H F (Hypoxia

I nduci bl e Factor) has arusenttEaizor@lasD ixappgeRIiboBosasi s. An early
response to tissue hypoxia is induction of Hypoxia Inducible Factor (H F),
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H F acti VaBATKGROWUND OFF THE INVENRTION: adaptive nmechani sms associ ated wit h
hypoxi |schem£ﬁ As menti oneg_F I—(ihg ac t| vat on . results in enhanced
expression of GangFiRuAn T (Rhipidh Indugibig dertgndiat 8 ceypbrlp n@wESand to
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catal ysed RyhdduBudtPaIradwhd Byeoxyl ase (FIH). Asparagyl hydroxylated H Fa
can not interact with transcrl ptional co-activator CBP/p300. Under

hypoxi d i schemi® gsraret GHsmoxel sellp HIFpsepupits arcrapify d&@i@é‘?‘b‘% Wﬁﬁ@)@{ﬂl ase
activities

oxygen. Asthg{ frﬁggﬁégswl%ﬂ% ILEMa [ ﬁ%ﬁod&}e@tp Flgfélghéﬂ trllhﬂ:g?(s) asorre nT?adat 1 on and
hence st abPemRexd Unbgr bypexic qonditionsa HIFtisenod clegrafladh and amgdmepiﬂliFG@a‘romplex
co-act i vat Qo GRRP 30 n&gaﬁ andi Q\Q{;«]aiegﬂg Erq stugna(ﬁ‘ Efdrflle ég%nl,ll)(dl @&{ﬂyﬂé‘ Fa
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nucl eus? an@ilzbmﬁﬁa@htﬁbmanﬁ?ms é@WWhLl agythpoieliP (ERP)y eascglen esdotheliphgrbwthi on of
H F prolylg ‘%yﬂ ang, asparagyl hydroxyl ase, thus can be a 10
power f ul ag%ﬁsgg f)%?i&%g(ygen%dhﬁlﬁdependent activation of HP. Such HP
activation by pHasndidoictigatonl is wea s theggominsn aﬂapﬂmhamexéxdmemplaszatadu vafh genes

whi ch perf upct i on up recover
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vasonot or wkighu Ipaltfmmnxrmmpt]y. fuhdtienaoedpd Lip Iwitted@Sto fdadrr Boyghgakdichemiter gy
met abo%;’Ear:Qo(@E .. ut-1, carbonic anhydrase-9), angiogenic signaling 15
(e.qg. s ‘receptor-1) and erythropoiesis (e.g. Erythropoietin,
Transferrin, tdansygnated celcapiasyic), twhepadepicd, prélilR @sitiasadsl BIFoCabugist er
significant thera eutic benefits in va nd|t|o
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by decrease in nornal nunber of red blood cells, which is generally caused
by | oss of blood (henorrhage), excessive red blood cell destruction

(henol ysis) or deficient red blood cell production (ineffective

hemat opoi esi s). Since henogl obin nornmally carries oxygen fromthe lungs to
the tissues, anem a |leads to hypoxia in 25 organs. Since all hunman cells
depend on oxygen for survival, anem a can have a w de range of clinical
consequences. Anem a occurs often in elderly, in cancer patients,
particul arly those receiving chenot herapy & undergoing radi ation, patients
with renal diseases and in a wide variety of 3 conditions associated with
chroni c di seases. Frequently, the cause of anemia is reduced erythropoietin
(EPO) production resulting in prevention of erythropoiesis.



| schem a can be an acute (sudden onset and short duration) or chronic (slow
onset 15 wth long duration or frequent recurrence). Acute ischema is
often associated with regional, irreversible tissue necrosis (an infarct),
whereas chronic ischema is usually associated with transient hypoxic
tissue injury. If the decrease in perfusion is prolonged or severe,

however, chronic ischem a can al so be associated with an infarct.

I nfarctions commonly occur in the spleen, kidney, lungs, brain, and heart,
produci ng di sorders such as intestinal i,nfarction, 20 pul nonary infarction,
i schem ¢ stroke, and nyocardi al i nf ar ct fon. Ischenlc and hypoxi c di sorders
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Anemia occurs often in elderly, in cancer patients, particularly those receiving -

chemotherapy & undergoing radiation, patients with renal diseases and in a wide variety of



5nis 1 to 6; Pis -OH -0127, -NH2, -NHR7, -NR7 R7,, -NHSQ2R7, - NHCOR?,
-NHOH or -NHOR7; X is -OH, -012.7, -S127, -S0127, -SO2R7, -NH127

or-N127127'; Zis S or O; R is hydrogen, linear or branched
(G -C8)al kyl, -(Ci1-C8)al kylaryl or -(Cl-C8)al kyl heteroaryl; 10 Rl and R2
are independently selected from hydrogen, linear or branched -(Cl -C8)alkyl,

- (C3- C7) cycloal kyl, aryl, heteroaryl, -CH2-aryl and -CH2-heteroaryl, or
R1 and R2 May join together to forma 3-6 nenbered nonocyclic or 9-12
menbered bicyclic ring; R together yith either Rl or R2 of adjacent
carbon atommay forma 3-6 nenbered 15nonocyclic or 8-11 nenbered bicyclic
het eroaryl or heterocyclyl ring; R3 and R3, at each occurance is

i ndepehdentttOjad'tﬁe}llSewth vth hehdrag isgaskd. feequely, itireanpise @f (a@bmi@s) akdigkd
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C8) al kyl C(O) Q- ar fECI -C8) al k -S2NH-aryl and
_ SO2NH- het er oar {¥ren ﬁg freatmgntop &ahqmlsrﬁnéhmﬁmu%s%%ﬂgtfpwge%fomzieh%fa?f or
branched ( grn@))s MKidatméfed e @Zﬁsa@écdlﬂﬁ‘éléfé’ but none of these theraples d:rectl add:ess

-(d-C8)al k (C3-C7) cycl oal k b het er ocalcl yl, aryl, -(C - -aryl,

-(Cl- @) aFll?)Hssuel‘i‘é‘P%&ed%WCW the dssheip prd lywgxia( o) - C8) al kyl - het eroaryl
wher ei nsaryl angkdagids ‘a%)ﬂlst{aﬁ&'ﬁ %ﬁk&n@&?ﬂ{éﬁﬁﬁoﬂa@e{ %en%b'@t%ﬂ w&&%dﬁoiehnone or
nore substituent selected fromlinear or br anc
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het erocycl Ye;per[ﬁf(sgﬂfmj Phifart Kithy, brfilana 112 0083, - 0-aryl,

-502-(Cl - aryl NI -12, -NHR10, -NR101210,, -NH00-(C
-Cs) al kyl, - NI—I-@@ZtO(C@ficwn};‘}SallnkanrenLtG(aoyl@H of ar@l@) fKiHligeages- Cm)talhkmxm and .

Cone e SRR M e Nty LS MDY Mo o,

| i near or branched (Cl-C8)al kyI or -(Cl-C8)al kylaryl; R8 and R9 toget her
with nitrogen atomto which they are attached, may form 5-6 nenbered
saturated ring. 7



I n anot her enbodi nent, the present invention pertains to a conpound as
above, however only including pharmaceutically acceptable salts thereof.

I n anot her enbodi nent, the present invention includes synthetic

i nternedi ates that are useful in preparing the conpounds of forrmula (1) and

process for preparing such 5internedi at es. Anot her enbodi ment of the
present invention is a nethod for preparation of a conpound of formula (1)
as herein described in Schenes A, B, C D &E Mot her enbodi ment

of the present invention is a pharnmaceuyi cal conposition conprising a
conpound of forrmula (1), optionally in adm xture with a pharnmaceutically
10accept abl e adj uvant, diluent or carrier. Anot her enbodi nent of the
present i nvéierenntypes acmmniiafiorelderlgat aeeningmsodidedoyitla chrbmic tseasiengr ranal

t her apeutic v f a,.conpoun

i nebd 1 horii o Rutel bt AR biafis 3y SHRRY BF ooy Enf et Smdhoq
for treati ndisadenisaclofas atie dhdieylmjlmy, apeardal ashacioat sebkej hepadonsihemans

| i ke chroni gancer i nfection, dialysis, surgery,
and chenot hgerp%%f/sﬁ)gléﬁa n%n ?glt’pehrelgln‘éasglﬁ?hesre%%eutl cally effecti ve anount of a
conpound> of  f or rillieacogippurtds ofl tlnammhtmmpmeéd atorane fifr . mhibiting HAR Gy ik ylases
enbodi nent for prey n or treatnment
of tissue d%natgée}& ac8‘§a %the;ﬂe/lﬁa Rich & ‘3‘ g&baﬁ?eg BUSETEN ?h ‘%’@ﬁé?ﬁcg“m of

cer ebr ovascuatgt gaes |1!$E1tlllth!lg aryﬂllrmowtmo(EiP@gt,hvemmaroandﬁﬁéliapWﬁh faasc (WIBGF),

i schem a by rj n her ut aII effective anou of a conpound
of formula ?(?%%tn%l% Shal i nusné"ef%u ?r varous d}&ﬂ%ﬁﬁe}mgﬁ%‘gdﬂ?@m ng, t he
present i nv@ﬁbnemnypesaedmﬁmm zfsmolqwdemﬁrﬂlsmlmmamﬁypbmeat ment of tissue damage

caused i sche (s | ncLu acute Ki dn ar di al
i nfar ct| on, str ?kp%()q%epa £ ¢ 8 bﬁtgﬁgghg‘gﬁg G SPBR<Y %/ijaufla ﬁ%‘ aﬁmé?l?ebrh‘wﬁf
vascul ar dnsmamsomo@mammﬂm@nd aginkibitbre bB@dugdndbidslythesdid, ect i ve anount of

amboat nent. of t ASalBbberilo SRRl e e ot oI 30ssn VERBISE 2t e

of ti sisue o\’a’@@@lﬁ&lﬂﬂgwworisﬁhem woze@mlﬁemgi difcldss) the yomﬁﬂdn&s thl;at stabilize
transpl ant ocedur e ans |i iver or ne .

adni ni st er ?’%1%; {){k‘gﬂréﬁﬁe {?fﬁlt?z?fqum @FFQ}’éw%fr?gﬁ?ﬁd“Ws QSSEQ?FB%M%B %Per?%l&rml a
(1) to & mjfpmﬁaa:mmakséd’k&écﬁ@)ﬁldxtxgns like aﬁ@hi@lﬁhd ﬂéibﬂfég:@@ﬂﬁoﬁaferst he pr esentf
invention is t a .conpoun or a or the preparatjon of a
medi canent for ?? gi}%@%d‘éﬂ%ﬁ‘?‘? Vm?ﬂ\‘)ﬁ%ffé‘% %@H*MW%P‘OPW‘HP%@HY&WW%nt| on
i s the use iof sa, Gefip@BdmafunbbaMkimgGkdntf Or the preparation of a nedi canent
for treating anenia of elxﬂﬁcﬁ%@m anem a associated with conditions |ike

chroni ¢ di seasedpdegpl p S WORARI039341 s andy WERRV0EP3IB 9% ddsclage bifyrle and

chenot hel’apl}éterdMME Nmmnkly@fnctcﬁ@xvﬂﬂi\%§e%chnéf@%9nﬂst§ &ﬂ?@nﬂ%ﬁom‘ -a
t he aration o i canment for

compou of for r pre

pr even&%on h&imﬂ ﬁéﬁt@%?geﬁ?sfgbe‘e%}g‘&ég?a%d?é%ﬁtw froap ghe fnbihidon gf these
cardi ovasceh@rmdsﬁﬁaﬁ{ghﬂa_ cer ebrovascul ar i schem a, hepatic ischem a or

peri pheral vascul ar |sche Mot her enbodi ment of the present

i nvention SUMMARKOFF IWQ@I ‘of formula (1) for the preparation of a
medi canent f or m&wﬂﬁbbaﬂmﬁr tht HRALT R en @ ﬁr&@&ég%oeﬂee&aﬁo&ayéﬁﬂnm ol

15i schemi ¢ disorders including acute ki dney injury, myocardral nt
stroke, hepatic ischem a-reperfusion i@ ury an®pgei pheral vascul ar
di seases. Anot her enbodi ment of invention is the use of a
conmpound of forrmula (I) fﬁLra canent for prevention
or treatnent of tissue da erfusion injury while

transpl antati on procedures i i dney. 20 DETAI LED
DESCRI PTI ON OF THE I NVENTI QN | ® one errbodl ment , the present invention
provi des novel compounds of fornfila (1), 0 O JLA hi ni NN Y74- YCA-" R

25 )

ction,



R3R3, their pharmaceutically acceptable salts and their isoners,

stereoi soners, conforners, 25 tautoners, polynorphs, hydrates and sol vates,
wherein R Rl, R2, R3, R3,, X, Y, Z, m n and P are as defined above. 9
A famly of specific compounds of particular interest within the above
formula (1) consists of conpound and pharnmaceutically acceptable salts
thereof as follows: Conpd. Chem cal Nane No.

1[ ( 2- Hydr oxy- 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)-acetic acid

23- ( Car boxynet hyl - car banoy1l) - 2- hydr oxy- i 0x0- 5, 8-di hydr o-4H, 6H 9-t hi a-
1,4a,7-triaza-fluorene-7-carboxylic acid ethyl ester

3[ ( 2- Hydr oxweir - ;vmmlmaﬂﬁ:aﬂll}f camgebfa%}eoxa‘ltéaﬁd Hhlr tisinicad)y slereoiddrberd- thifernikbrsda, 7-
triaza-fluorene- l@,‘{ nok c c acid

4{[ 2- Hydr ox\J%™ %‘3 Bh ‘f} ?1?"4’“’" %5, 6,7, 8-tetrahydro-4H 9-thi a-
1,4a, 7-tri a%efﬁeinuorene 3-car bonyl] am no) - acetl c acid

L o e P APS SRS T A L i G ugae o o- e
61- L(()ﬁ lrﬂ%/drmpsy-téépxo 5, 6t7 8 tetrahydro 4H 9-t hi a- 1, 4a-di aza-f | uor ene- 3-
P12 tyat oy b 5k OFh DOREE MG r R pRFHE: S uICOReNHOH B SRR . ¢ i o

1,4a, 7-tri atés blH,leIDIemSREy SS9, Ry, aNHRod~-HReR4;C aci d
8[ (2- Hydr 021 % og)o 7- phenyl car banmoy1-5, 6, 7, 8-t etrahydro-4H 9-thi a- 1, 4a, 7-
triaza-fludt® 'car bonyl) -am no] -acetic acid

Ei[ S, 7-Cycl o tsp??aegaf bmyartﬂaﬂg:ylékr mqycgéam()(@@g)eﬂkﬁmtyeérr abydsikAhtt&odrki; a-
a, tri a uor e ca etIC acl ,
Tor o sl B hing R Sl aep oy SR b R eh oA oribaanphefl (G GoA, - (G-
?i??g[ a]y Sz@ﬁaﬁi&f@aa@mys&)oagm 002244 Cradtetbroary ot ;
r opent a 1.QZ0
Tl TR M i oRer Rorpnt S48 ey gred 93

a) pyrim di monocyche or memlleredzmcychc
12[ (2- Hydr aig; 4 oxo 5,6,7,8-tetrahydro-4H 9-thi a-1, 4a-di aza-f | uor ene- 3-
carbonyl) - %{mtoge er e&l glth%l(': chf orSI%g“ n;dfagént car]bon atom may form a 3-6 membered
I5  monocyclic or 8-11 membered bicyclic heteroaryl or heterocycelyl ring;
R; and Rj at each occurance is independently selected from hydrogen, linear or branched
(C-Cgalkyl, (Ci-Cs) alkoxy and halo;
R; and R;- rhay also present in gem di-halo, gem di-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;-Cg) alkyl-aryl, -(C,-Cg)alkyl-heteroaryl, -(Cy-C;)alkyl-
heterocyclyl, -C(O)Rs, -C(O)ORg, -C(O)NR3Ry, -C{S)NR3Ry and -SO,R;, wherein aryl and
heteroaryl r;adicals are optionally substituted with one or more substituent selected from the
group consisting of -(C,-Cg) alkyl, -(C3-C7) cycloalkyl, heterocyclyl, aryl, heteroaryl, -OH, -
‘ alkoxy, halo, CN, -CFs, -OCF3, -O-aryl, -S0,-(C,-Cg)-alkyl, -SOz-aryl, -NHz, -NHRyo, -
25 NRyRyy, -NH-CO-(C;-Cg) alkyl, -NH-80,-(C;-Cg)alkyl, -NH-SOj-aryl, -COOH, -
C(O)NH-alkyl, -CONH-aryl -CONH-hetercaryl & -C{(0)O-(C;-Cglalkyl, -C(O)O-aryl, -
SO;NH-(CL;Cg)aikyl, -SO;NH-aryl and -SO;NH-heteroaryl;
Rs and Rg . are independently selected from the group consisting of hydrogen, linear or
branched (C;-Cylalkyl, (C3-C7) cycloalkyl, aryl, heteroaryl, fluoro, -COOH, -CONH-(C,-



Conmpd. Chem cal Nane No.
13[(7-tert-Butyl-2-hydroxy-4-oxo0-5,6,7,8-tetrahydro-411-9-thia-1, 4a-di aza-
fl uor ene- 3-car bonyl ) - am nokaceti c acid
143-[ ( 2- Hydr oxy- 4- oxo- 7, 8- di hydr o- 4H, 6H cycl opent a[ 4, 5] t hi azol of 3, 2-
a] pyri m di ne- 3- car bony1) - am nokpr opi oni ¢ acid
153-[(7-tert-Butyl-2-hydroxy-4-o0xo0-5,6,7,8-tetrahydro-4H 9-thi a-1, 4a-di aza-
fl uor ene- 3-carbonyl) - am no] - propionic acid
16([744-FIuoro-benzoyl)-z-hydroxy-4-ox035,6,7,8-tetrahydro-4k+9-thia-
1,4a,7-triaza-fluorene-3-carbonyl]-am no} -acetic acid
17{17- (5-Chl oro-thi ophene- 2-sul fonyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o-
fflz-lr 9-& hi a- 1C4alky; FNHé?@a(dllﬂs}zﬂl@neMﬁmwol myijﬁcmmz'eaer%sa@ngl\li}psg@gtdc;)ﬁ&éi, -

Hydr oxy 5-1 oy gnet -pyridin-2-yl)-5, 6,7, 8tetrahydro-
4H 9-t hi a- 1ﬁg%ﬁ%z¥w@§§ £¢{%§?éﬁ arbonyl]-anino} -acetic acid
19[ 2- Hydr oxRs shdBsand¥ joih tbgdthdrue fooet hemertbend endsulcfiq My tk}oabyl Br Ret8rocyclyl
tetrahydro-4H9-thia-1, 4a, 7-tri aza-fl uorene-3-carbonyl]-am no} -acetic acid
20{ [7-(2, 2" net hyl - propi ony1) - 2- hydr oxy- 4- oxo- 5, 6, 7, 8-t et r ahydr 0- 4H- 9-
t hi a- 1, 43, 7Ri,thaR@~af1dl RQ¥ ﬁﬂ&td&pﬁﬁéxbmyﬂehecaﬂbzﬂmear&@Bim@hedC(CQCZ)Mkyl (C3-Cy)

[ 7-(4- Butyl Eé -0X0-5,6,7,8-tetrahydro-4H 9-thia-1, 4a, 7-
triaza- fludfgﬁ@i Eggrﬁ% } acetic acid 22{

[ 2- Hydr oxy - B nd ®s7or(Ry biid Rloumgamtvh@mn»&geﬂmﬂﬂo Whih t?leygm%%hé@i}é&dﬁ@rﬂﬁh
triaz Ikanlno -acetic ac

9-thia-1,4 fluor carb

23{[ 7- ( 4- cﬁ gf’l?mé’élﬁ wnscw@a%ﬁy eébe)cy?h%g afyggte h@ﬁd?@é“% spugatediing.

1, 4a, 7-tri aga- rfrigulﬁﬁ}e B&ta@n Qafob® lﬂytbﬂoa@m Qlcted AL ING @w d. #Alerein saturated and
[7-(4- Fiuoro Eﬂen¥¢ %gcarbannyég drox -4- 0x0-5, 6, 7, 8- tetrah¥pro-

4H- 9- t hi%- P ting, SHn B¢ Holgialy f&meﬂo}“t%c@ﬁ 6r Jprg substituent

25[ (2- Hydr axdepdndesdp rsa@w:d IfioRe ﬂ{engfolfi@%nﬁstﬁé Q5f5+(6,- @g&rkgpt @by dr Qrfltk$r t hi a-
1,4a, 7- trlﬂga fl oren ang am nol-acetic_ac

3. ( Car boxy HEtEFRAY<lEa Ry SRk PR OB 5B OGP e SO 69 11
Conmpd. Chemgal swa@d NﬂlH;, -NHRj9, -NRgR}¢, -NH-CO-(C;-Cgalkyl, -NH-$O,-(C;-Cg)alkyl, -

NH-50;-aryl, -COOH, -C(O)NH-alkyl, -CONH-aryl, -CONH-heteroaryl & ~C(Q)O-(C,-
15 Cyalkyl, -C(O)O-aryl, -SO,NH-(C-Cy)alkyl, -SO;NH-aryl and -SO,NH-heteroaryl;
Rg is selected from the group consisting of linear or branched (C;-Cyg) alkyl, (Cs-Cy)
.cycloalkyl,' ~(C1-Cg)alkyl(C3-Cy)cycloalkyl, heterocyclyl, aryl, -(C;-Cgalkyl-aryl, -(C;-
Cpalkyl- héterocyclyl, heteroaryl and -(C,-Cg)alkyl-hetercaryl, wherein aryl and heteroaryl
radicals are optionally substituted with one or more substituent selected from linear or
20  branched (C;-Cg)alkyl, (C;-Cy)eycloalkyl, -(C-Cg)alkyl-(Cs-Cr)eycloalkyl, aryl, heteroaryl,
heterocyc!y;l, -OH, alkoxy, halo, -CN, -CF3, ~-OCF3, -O-aryl, -S0;-(C;-Cg)alkyl, -SO»-aryl, -
NH;, -NHRjp, -NRjoRjy, -NH-CO-(C;-Cglalkyl, -NH-80,-(C;-Cglalkyl, -C(O)OH, -
C(O)NH-(C,-Cg)alkyl, -CONH-aryl -CONH-heteroaryl -NHCONH-(C;-
Cyg)alkyl, -NHCONH—aryl, -SO,NH-(Cy-Cg)alkyl, -SO,NH-aryl and -SO;NH-
25  heteroaryl; _
‘ Ry is hydrogen, linear or branched (C;-Cs)alkyl or -(C,-Cg)alkylaryl;
Rg and Rg together with nitrogen atom to which they are attached, may form 5-6 membered

saturated ring.



1,4a,7-triaza-fluorene-7-carboxylic acid benzyl ester 271

{[7-(2-Cycl opropyl -acetyl)-2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o-41- 1-9-t hi a-
1,4a,7-triaza-fl uorene-3-carbonyl kam no} -acetic acid

28({7-[2-(4-Chl oro-phenyl)-acetyl]-2-hydroxy-4-oxo-5,6,7,8-tetrahydro-411-9
- thia-1,4a,7-triaza-fluorene-3-carbony0-am no)-acetic acid 29{

[ 7- (2- Cycl opentyl -acetyl) - 2- hydroxy-4-oxo-5, 6,7, 8-tetrahydro-4H9-thi a-

1,4a,7-triaza-fl uorene-3-carbonyl kam no} -acetic acid

303-[ (2- Hydr oxy- 4- oxo-6, 7, 8, 9-tetrahydre- 411, 5H 10-t hi a- 1, 4a- di aza-
benzo[ a] azul ene- 3- car bony1l) - am nokpr opi oni ¢ acid 31{

[ 2- Hydr oxy- 7- ( 4- net hoxy- benzyO0- 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9-t hi a-

1, 4a, 7-t ri aza- f luenathe- Snlmdmmb yih} - mesemoinvertion i pertaios do a compound as above,

322-[(2-Hy o%%ré @49’11?&1? %ﬁﬁ&c@ﬁt}c@ﬁf A5t ?Jﬂ's}h%}etolai a-1, 4a-di aza-
benzo[ a] azul ene- 3-° ar%onﬁ -am nojJ-p opl%nl Cc aci
33{[ 7- (6- Cnl or olpyxdtatir eenb@digrnt dimy piescdt npentayindudeseybih6ticr jiertnedin@hyia 0- 411

[(2- Hyar oxy T v hEPREA e Wil 8 KRN AP kg BRdckfs Y fepithg such,
f | uor ené- 3-ictamiedinget) - ami noFacetl c acid 35{

[7 (6 Chl or o- pyrAlngél%ﬂ ng’o&{r}lé éﬁg Oé)lré%/e]lt merxﬂm? 1% 7‘n?e.t}¥0%t fo?%%a?atx%ﬁ 0% a

thia-1,4a,7-triaza Iuorene -ace

36([7-(3- Wampewmmmuﬁ-@@sﬁerhmdiemrgbe&mdcberﬁqs&B 8, Dekitahydr o- 4H 9-t hi a-
1,4a,7-triaza-fl n on hamn C

3717 (3. O or o S0y RReAREOR MBI BUGHAT 403 Buagmaccytiea somposiion 41y
9-thia-1, 4&917191131:1@2&ofdpumrdeoiéfo&nclar(lbpmpm}naﬁmzmcabmaﬁm|wntiaal;ﬂ1a1maceut1cally

38[ ( 2- I—%dr %f%ﬁtégﬁé‘g%v%‘gd[%emg 10-. hexahydro 4H 11-thi a-1, 4a-di aza-

cycl ooct al a P caéﬂ? hokacetic acid
39[ ( 2- Hydr oxy- 7 AhatlanerBsodimeit lof thel prxor SnvenifonSist & tnethoyt doo rédting - dnkinie- By 4a, 7-

il O e Y e e
L4a- di aza- if hasdtten@f3 - car bonyf!| - am nol - propi oni c aci d
_ 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, hepatic ischemia or peripheral vascular ischemia by administering a therapeutically
effective amount of a compound of formula () 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  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 ddmage caused by ischemia-reperfusion injury while transplantation procedures of



41{ (7-(3,5-Di net hoxy-benzoyl)-2-hydroxy-4-oxo-5, 6,7, 8-tetrahydro-4H 9-
thia-1,4a,7-triaza-fl uorene-3-carbonyl]-am no)-acetic acid

42([ 2- Hydr oxy- 7- ( 4- net hanesul f onyl - benzoyl) - 4- oxo-5, 6, 7, 8-t et rahydr o- 4H
9-thia-1,4a, 7-triaza-fl uorene-3-carbonyl ]-am no}-acetic acid

432-[ (2- Hydroxy-7, 7-di et hy1- 4- oxo-5, 6, 7, 8-t et rahydro-411-9-t hi a- 1, 4a-di aza
- fluorene-3-carbonyl)-am no]-3-nethyl-butyric acid (L-isoner) 44.

2-[ (2- Hydr oxy-7, 7-di net hyl- 4- oxo-5, 6, 7, 8-t etrahydro-4H 9-t hi a- 1, 4a- di aza-
fl uor ene- 3-car bonyl) - am no] - propi oni c agid (D-isomer) 45{

[ 7- (3, 5-Di chl or o- 4- met hoxy- benzoy0- 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 46{

[ 7- (3, 5- Bi sefgausf l1kmﬂ10ﬂeb1|'1}kidnbﬁrt@yidm2uskby’dg QX YhefepoXtialy GfiéctBret abhb@hyslr 9-
4H 9-t hi a- L4a, 7- t or ene- arbogém%mgnlno} acetic acid 47{

( 2- Hydr oxy- 910“33? ndd ﬁmb'ﬁ’ao oaﬂ’éaﬂ% e tetrahydro- 4H 9-t hi a-

1,4a,7-triaza-f IAnmﬂeﬂanBecﬁnaﬁh@ﬁyie]pr@EﬁtmnMﬂb the veEbfth compound of formula (I

48([7-(3, 5- trifl uor t hyl - b dr oxy- 4- oxo-5, 6, 7, 8- tetra%ydro-
4H 9-t hi a- 1%ﬁ§m?“PF?§ @gﬁﬁ%g Oﬁéﬁ%ﬁ%ﬁy%l 2 ami no) - aceti ¢ acid
lLl£91{ [ ; (334-Di Clhlmfodlebaﬂﬁqdﬁlnéiﬁ h?ﬂk@x&selﬁ-lmbéﬁhcﬁ i6thé uSe dfef doatpvdfidotinrd (1) a-

a, 7-triaza- fluoren ani np) - acef i
SO ( 2- Hyclr oty 1 POREIR ool TS e i M G o R oh SR oranemia e ad e 3.
car bonyl ) - asonditipnsatild ichroatzi dised’ysciriocdd faitirele cadr} mfectmn dialysis, surgery and

51([ 2- FWdro§¥p m%? met hoxy- 6- net hyl -i ndan- 4-yl net hyl ) - 4- oxo-5, 6, 7, 8-
t et rahydr o- 8 RPa- 1, 4a, 7-tri aza-f | uor ene- 3- car bonyl ] - anlnol -acetlc aci d

52([ 2- Hydr oxy- 4 mmmeﬂenﬁi!bdtm&ni biithe Preédd veltRnZy Be Dsbot Bl é}@ Al- 9-
thia-1 49 7= t{laza f!uor carb? Ikanlnq) acetic
Cheri ¢ a‘ repara ion of a me 1cament or‘prevention or treatment o tlssue damage caused by

53[ (7, 7-Di eﬁmhs&cmmdmmmvéscem-&h&n% GeleBilovaBYEY cHdthi; hijadc lisdemel aZa-
quorene 3-carbo gz?%w -acetic acid

542- [ ( 2- Hy dFBREFT i 4- 0x0-5, 6, 7, 8-t et rahydr o- 4H 9-t hi a- 1, 4a- di aza-
f 1 uor ene- 3- car b@myﬂh&rfmﬂoﬂmleneoﬁﬁé Byekerp [rﬁ&lti%ﬁh.@thélﬁée%f a compound of formula (I)

S5 (2- Hydr OfX 1y ch prepgrLtrLTo%to almélmga)z(l%nt fo? pZeVgntlto?ltOI; %’Qgtgarer?t (ﬁ‘l;tsguetd@m%gg cﬁx?eddéyaz &
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 @] Ry R

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

are as defined above.



fl uor ene- 3-carbonyl) - am no] - phenyl -acetic acid, L-isoner

56[ ( 7- Benzoyl am no- 2- hydr oxy- 4- oxo-5, 6, 7, 8-t etrahydro-4H 9-t hi a- 1, 4a-

di aza-fl uor ene- 3-carbonyl) - am no] -acetic acid

57[ (2- Hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9- oxa- 1, 4a- di aza-f | uor ene- 3-
car bonyl )-am no] -acetic acid

58[ (2- Hydr oxy- 7- met hy1- 4- oxo-5, 6, 7, 8-t et r ahydr o- 4H 9-t hi a- 1, 4a- di aza-

fl uor ene- 3-carbonyl) - am no] -acetic acid

59[ (2- Hydr oxy- 4- oxo- 7- propy1-5, 6, 7, 8-t ejrahydr o- 4H 9-t hi a- 1, 4a- di aza-

fl uor ene- 3-carbonyl) - am no] -acetic acid

60[ ( 2- Hydr oxy- 6, 6- di net hyl- 4- oxo-5, 6, 7, 8-tetrahydro-4H9-thi a-1, 4a-di aza-
f | uor ene- 3- car banydhilyvasii spedifiae@hpRinde 'bﬂpartlcular interest within the above formula (I)

61[ (2- Hydro 1-.4-0x0- 5, hi a- 1, 4a- di aza-
{1 or one. 3-SHTES RSO PRERTUF PR Rof iy s p Rl oot ds ol

621-[ (2- Hydroxy-7, 7-di net hyl- 4- oxo-5, 6, 7, 8- tetrahydro 4H 9-t hi a- 1, 4a-di aza-

f I uor ene- 3- car bony am cIohexanecarboxyllc acid
631-(7, 7- Dr%(aﬂ“wq ? Fﬂjﬁé‘fﬁl % any1- 4- oxo- 5, 6, 7, 8-t et r ahydr 0- 4H 9- t hi a- 1, 4a-
di aza-fl uor eNee- 3- car bony1) - pi peri di ne- 4- carboxyllc acid

A i
65[%2-%??roxy 4]OXQmﬁoﬁﬂﬁMﬁ%ﬁ]ﬂmﬂbﬁﬁ&+7 oxa- 9- trla-1,4a-d|aza-fluorene-3-
car bony am no] - ace aci ca ., NO. )
oL (o Taytr oy 5. 7° SR RT P AR GOR 8.7 S P ariy By Fe AR H R b
6??( gn az/ 3- f | uzr sna-zﬁ mamomolaG neé\?gtdﬂlﬁixyﬁ@ﬁiéd ahyzlcéisterl t s

- ro y , 8- o) i,t hi a- L4a-
di aza-fl uor ne- 3- ci@b%’(f&?’ﬁyai’frﬁm%‘@{f? “2-&48 >, 67&4-“’ aﬁy i 9-{1113_94 JP
68[(2-N@thy|suIfanﬁ&gﬂimm@nés&mﬁbmmﬂ@ﬁmépmkn@hh&,9 dithia-1 ,4a-di aza-
fl uor ene- 3- arbony

t id .
ol (5. hox et 1y B a7 15 FeB PRV G- o 567 g Be e OBiRa. 1. 4a i aza
- fl uorene- 3- car bonyi)-tasafMlorée St dafbonGi] Amaid) eketRSdeRY

5 {[2-Hydroxy-4-oxo0-7-(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~Hydr0xy—4—oxo-7~(toluene—4~su1fony1)~5,6,7,8-tetrahydro-4H—9—thia~
. 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-oxo-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[alazulene-3-carbonyl)-amino]-acetic acid
11 ' [(2-Hydroxy-4-0x0-7,8-dihydro-4H,6H-cyclopental4,5]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



70N-[ (2chydr oxy-4' -ox0-6', 9" -di hydro-41H, 7H spi ro[ cycl opropane-1, 81-
pyrimdo[2,1-b][1, 3] benzot hiawl ] -3' -yQcar bonyl ] gl ycine 71

[ (7-1 sopropyl-2-net hyl sul fanyl - 4- oxo-5, 6, 7, 8-tetrahydro-4H 9-thi a-L4a, 7-
triaza-fl uorene-3-carbonyl)-am no]-acetic acid

723- ( Car boxynet hyl - car banoyl) - 2- hydr oxy- 4- oxo- 5, 6, 7, 8-t et r ahydr 0- 4H 9-

t hi a- L4a-di a7a-fl uorene-7-carboxylic acid

73117- (3, 5- D et hyl - pyrazol -1-y1) - 2- net hyl sul f anyl - 4- oxo-5, 6, 7, 8-t etrahydro
- 4H-9-thia-1 ,4a-di a7a-fl uorene-3-carbqpyl kam nol -acetic acid

742-[ (2- Hydr oxy- 4- 0oxo-5, 6, 7, 8-tetrahydro-411-9-thia- 1

, 4a- di aza- f | uorene-3- carbonyl)-ani no] - 3- net hyl - pent anoic acid (L-isoner)
753- ( 1H- | ndodeidpd.1) CRerhic2t Mahdy| sul f anyl - 4- oxo-5, 6, 7, 8-tetrahydro-4H-9-thi a
- 1 ,4a-di aza-fl uorene- 3-carbonyl)-am no]-propionic acid (L-isoner)

763- (3H I mi da%ol - 4-y1)- 2-[ (2- net hyl sul f any1- 4- oxo-5, 6, 7, 8-t et r ahydr o- 411- 9-
t hi a- L4a- di aifa- f | uojf{ Bueet-ButgR2-hodiy:dy)-4-and-0.0] 7 Preofhydr-41-3ahd- I(4a-disarer )

773- (4- Hydr oxy- phen 1)-2- . s nyI 4- oxo-5, 6, 7, 8-t et rahydr o- 4H 9-
t hi a- L4a- di a7a-fl uo %%%‘eéa[‘gaé?qﬂéhf%mogrﬁc% idr opi oni ¢ acid (L-isoner)
78[ ( 2- Hydr oxig- 4- ox 03-J2{Hdrakiyrt-éboyT, mt}iy;irb-zﬁ{ 6t1-Cydogetaf AbyidiAiofd21- 9- t hi a-

h;lﬁE?NE)rl aza-fl uorer]pynmlﬁme_l}(_)%}[blokiyﬁgmpno pl%%%%ccac%m d 15 Conpd. Chem cal

792- Met hyl sulsf any 1- %[(mxm-ﬁut?i@»h%rbeﬁ naahyd[@},ﬂﬂeiral@}dr@@m%hi@ﬂ,ééamﬂ- aza-
benzo[ a] azul ene- 3-¢ cﬁlr box 1G4 lé 2 oxo ({'%({)%é%ol idin-1-yl-ethyl)-amn de
80[ (2- Hydr oxy- 7, 7- df FHEFHy 1 208% a%‘ nol-propi ydr o- 4H 9-t hi a- 1, 4a- di aza-
g |1 F? r2 egeh 3- Claz bony 1{)[?@4&%@&@35@&@&) Zaﬁy(ﬁoxyDl-Bﬁdié amh$ﬁtrahygro-zéﬂ-9-thia-

- Et hoxy- 4- oxo- etra thia- 1, 4a-di aza-
benzo[ a] azu?/ene 3- cladfao7" ﬁr&% g‘?rﬁ’ﬁ “ace“c &d
82[ (2- Hydr oxy- 4- qu{ﬁ(ﬁc&n&r ﬂﬁph@ﬁyﬂgﬂfoﬂmzwﬂ:wy thixa-5l6 ﬂ&i&faﬁi&o-
benzo[ a] azul ene- 3- c% %_J[) %m nokaceti ¢ a , sogl ur{] sal t
83[ ( 2- Hydr oxy- 4- ox&H %é{%ﬁ}a}fwem nyidraffﬂmo 2getif el aza-
benzo[ a] azuligne- 3- c@gz- b{@&ﬁb@-ﬂmmfaﬁﬁmrsm@lﬁylobimaﬁm i 365, 'ﬂ@ltétraﬁ?dr&)

ra

84[ (2- Hydroxy4oxo t et dro- 4H, 5H 10- t hi a- 1, 4a- di ant
—9sth1a—l ,4a,7-triaza-fluorene-3-carbonyl[-amino }-acetic acid

19 - {[2-Hydroxy-4-oxo-7-(4-trifluoromethoxy-benzenesulfonyl)-5,6,7,8-
_ tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino } -acetic acid
20 “{I7-(2,2-Dimethyl-propiony})-2-hydroxy-4-ox0-5,6,7,8-tetrahydro-4H-9-
thia-1,4a,7-triaza-fluorene-3-carbonyl]-amino }-acetic acid
21 { [7-(4-Butyl-benzoyi)-Z»hydroxy—4—0xo—5 ,0,7,8-tetrahydro-4H-9-thia-1,4a,7-
. triaza-fluorene-3-carbonyi}-amino } -acetic acid
22 {[2-Hydroxy-4-oxo-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-ox0-5,6,7,8-tetrahydro-41-9-thia-
" 1,4a,7-triaza-fluorene-3-carbonyl}-amino} -acetic acid
24 {[7-(4-Fluoro-phenylthiocarbamoyl)-2-hydroxy-4-o0x0-5,6,7,8-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-

B ,4a,7-triaza-fluorene-3-carbonyl}-amino]-acetic acid
26 . 3-(Carboxymethyl-carbamoyl)-2-hydroxy-4-0x0-3,8- dlhydro 4H,6H-9-thia-

A o e} - L] 1 1 1



benzo[ a] azul ene- 3- car bonyl ) - am nokacetic acid, |ysine salt

85[ (2- Hydr oxy- 4- oxo-6, 7, 8, 9-t et r ahydr o- 4H, 5H 10-t hi a- 1, 4a- di aza-
benzo[ aj azul ene- 3- car bonyl ) - am nokaceti c acid, dipotassiumsalt

86[ ( 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- car bonyl) - am nokacetic acid, calciumsalt (2:1)

87[ (2- Hydr oxy- 4- oxo-6, 7, 8, 9-t et r ahydr o- 4H, 5H 10-t hi a- 1, 4a- di am
benzo[ a] azul ene- 3- car bonyl) - am nokaceti c acid, magnesiumsalt (2:1)
88[ ( 2- Hydr oxy- 4- oxo- 6, 7, 8: 9-t et r ahydr o- 4{—1, 5H 10-t hi a- 1, 4a-di aza-
benzo[ a] azul ene- 3- car bony1l) - am nokacet i % acid, ammoni um sal t

89[ ( 2- Hydr oxy- 4- oxo- 6, 7, 8, 9-t et r ahydr o- 4H, 51- 1- 10- t hi a- 1, 4a-di am
benzo[ aJazul Guegpd3- cEtidasioallNamTi N0} acetic acid, diethylanmine salt 90E
[ (2- Hydr oxy-4- oxo0-6, 7, 8, 9-tetrahydro-411, 511-10-t hi a- 1, 4a-di aza-
benzo[ a] azulN¥he- 3-car bony1l) - am nokacetic acid, choline salt

91[ ( 2- Hydr oxy- 4- oxa;4, 77u@BzRflt@bdeanyabdy it hddbek@yitdien- 1, 4a- di aza-
benzo[ a] azul ene- 3-car bonyl) - am nokacetic acid, tronetham ne salt 16 Conpd.
Chemni cal Na®# No. . {[7-(2-Cyclopropyl-acetyl)-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-
92[ (2- Hydr oxy- 4- oxQ-B,-7..3, 9zt et r ro-4H 5H-10-t hi a- 1, 4a-di aza- ,
benzo[ a] azul ene- 3-ca gétﬁ’%"ﬂ%%: I}%%éag%wlj"ag’él?oa ,'acﬁtilcsatci‘ddi ne salt

832- Met hyl s@Bf any 147 x@- Ghldoshhdnitlpiceniiyiihpirdids-bbkd0,61718-@irdhydao-4il-87 a-

B2 bt Pyl sul fany 1A e8y BF F B TS e AR b S PE ARG Ehi a- 1. 4a- di aza-
benzo[ al azukene- 3- dff-eRydlopengtaatiy2thpdaygat-bawd g e tehythydecvit d@-thia-

85[ (4- Chl or o- benzyl) - (2-.met byl sul f anyl - 4- 0x0-6, 7. 8, 9-t et rahydr o- 4H, 5H- 10-

t hi a- 1, 4a- di aza- be#2%[%}1%#%%‘3’-6?5%@06’513%@3?ﬁcﬁgﬂ&tdeti c acid

864-[ Cycl opéat yl - (.3-[iHhgosyH{oanysl 7 819-axahlrd-4 8,59t BihiahysdnzdH, 51- 1- 10-t hi a
- 1, 4a-di aza-benzo,[a ul ene- 3-car honyl) - am nokbut,yric acid

972- Hydr oxy- 4- oxo- g,L%O%ﬁégp&g?—?%fﬁfpapﬁl-ﬁrﬁné];prf@ppﬁiagﬁl, 4a- di aza-

benzo[ a] azuBene- 3- ¢-Hadyky-C-(daiethok -bene®b-3-dxpt3,Q1 B détthly dipl4rBoiih-) - am de 98’

2- Hydr oxy- 4- oxo- 6,:7,,8,.9-.t et r ahydr.o- 4H,51- 1- 10- t hj a- 1, 4a- di aza-
benzo[ a] azul ene- 3- gé‘?’gﬁf?%‘af HO %ﬁ?'?@i’f’lﬂ%‘i@i{%"g?%%ﬁc | met hyl - ani de

32 2-[(2-Hydroxy-4-ox0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-
benzo[alazulene-3-carbonyl)-amino]-propionic acid
33 {[7-(6-Chloro-pyridine-3-carbonyl)-2-hydroxy-4-0x0-5,6,7,8-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-ox0-5,6,7,8-tetrahydro-4H-9-
thia-1 ,4a,7-triaza-fluorene-3-carbonyl]-amino} -acetic acid
36 - {[7-(3-Cyano-pyridin-2-y1)-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-4-0x0-5,6,7,8-tetrahydro-41-
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-
cyclooctala]indene-3-carbonyl)-amino]-acetic acid
39 . [(2-Hydroxy-7-indan-5-yimethyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-

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



992- 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-carboxylic acid (benzyl car banoyl - net hyl ) - am de

1004-[ Cycl opent yl - ( 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-car bonyl) - am nol -butyric acid

101[ Benzyl - ( 2- hydr oxy-4 oxo 6, 7, 8, 9-tetrahydro-4H, 5H 10-t hi a- 1, 4a-di a72-
benzo[ a] azul ene- 3-carbonyl) -am nol -acetic acid DEFI NI TI ONS: The
following definitions apply to the terns as used throughout this
specification, unless otherwise limted |n specific instances: 5The term
"conpound" enpl oyed herein refers to anJ‘conpound enconpassed by the
generic fornula disclosed herein. The conpounds descri bed herein may
contai n one Qompwr € ClomiabNh@eds and therefore, may exist as isomers,
stereoi somerg, such as geonetric isoners, 17 E and Z isoners, and nay
possess asynfietric.-carbon atons (optical centres) and therefore may exi st
as enantioness, di asq@tleyursmm;méfﬁ;qqt&dorm 78-tétﬁﬁy&bﬂm—‘ﬁ-§ha $ b WGLALr €S
descri bed herein engo ngkgf b pos i ble stereoisomers of the illustrated
conpounds i ncl udi ng“t'H '"8?@@”’dﬂ@??dﬁﬂ¥?“bﬁ%§ form(e.g., geonetrically

pure) and st&reoi SONEHBS- mimetm&%ex&o{{m@q@mkﬁa)oxoBtlﬁ?,&@émayﬂ}shzﬁeﬁcr' bed
herein, may exist a . a %&?for tional isonmers such as chair or boat form

The conpounds may a -Gazp-ugrenesp-Sproenyllr BRiBe i-ecetiosi$ i ncl udi ng the enol

form the ket» for m[[aq@dmwymm’qaeﬁam&ﬁﬂ,hfﬁfeﬁ%ﬂmws 61/ GRSl
structures descrlbq% herﬁln enconpass .all possible tautoneri ¢ fornms of the

illustrated conpount@ia-The’tBisdleac-deatbpidbemigrsacetinaridde i sot opical |y

| abel ed conmpmunds WhAREGyARSKyOT,7-BTXethy Rl QFB- 5}@,%&%@%.&?% MBsgiag-f ferent
fromthe atomc nazﬁ conventlon 1y found 1 n-nature. anpl es of i sotopes

that may be i ncor pofSEg-saropny émﬁ%ﬁﬁdﬂﬁﬁg‘H@”@ﬁ@dﬂhv%ﬁﬁ¥bn i ncl ude, but
are not |imd44ed to X4 .Hy3kxy B Cdinkfyl-4b84Y,6, 18QiralyiPo-4BLELihi CPRRGHNAS MRY
exist in unsolvated or s as wel | as _solvated forns, including hydrated
forms. In general, orRmeneREbanl)-punalpepinisheiskDsispe ed.  Certain compounds
may exist imsmulti PI[R-(55 YHEMb 0B 06xy BNy dl&)i%i@@s 6178 Q&a?dgd all
physi cal forns are eqU|vaIent for the uses contenp ated herfe are

i ntended to be wi t Hith® thig-1dedpdasrilwomae Sragony!]-pmehtaceis. acid The use of
the terms "ag and "@nis aupgk. trm*{lsmném}i 64 1?]§fhyaz%§<%%%% 4, ,stte'filalh?(%t ext of

describing the invention &es peci al In e context of 't oW ng
clains) are to be @h2thigr éaﬂdﬂgﬁﬁbwﬂweﬁHmﬁweﬂkﬁmgwﬂa&aaw@u&he plural,

unl ess ot hergpi se i ] i cont ext .
Further, it shoul dr{gzeggn?grgﬁ)xg 7I3(4%0}%@bglﬁrztggqgstss?tcgr){uzh'c é‘ghg?b {%}{e conpounds
are illustrated, a lefaghiriaza-fiyorenedi-eatbany ]i'?élilpft}rWtftlQ)ﬁCIChttachrrent of the
partial strugture tg; Hepfosh Gbmkhs-SRkL j;% ?ycgg_ﬂgfl %95‘%%‘#%&%@&5 the

compounds of the present Invention as |n rernis’ cording to
I'SIS(r) draw (ver sidbh9-thipy 4p ﬁﬂmmmo&nmbabﬁ]-mmomc@xc@mdlz 0.

" Phar maceut igal | y 0 nd, which
possesses the desi: 32’58‘;‘%}2?@5%%& Q;!Iq’t a?:ot%‘ly (fX% 5S€171 ﬁgeﬁahgcrirénl{ipgghrr%ound Such
salts include: (1) ldei7driazhcfiudrens- %airwmlyi]faonme&cwqatmd norganl c acids such as
hydrochlor| pacid, oJ1 [ aC|d carbonic
aci d, phosp r| o ac@‘?d{%’ Jp{nﬁ% ?’i%kgg teaéﬂ orrre h‘*%’é" ¥-3ci ds such
as acetic acid, propbmnubmanmhamUGmmmmymndﬂamkdahhexan0|c aC|d

cycl opent anepr opi o al olic acid, ruyLg acid,
l actic aC|dgpnalon?ngg£%ﬁ973ch§F%y§ %hﬁé 4’@"@§WQTL§%T¥§526id, mal ei ¢
acid, futnaric aci tbtrahgaird)-akﬁ-ﬁzﬂnmi da,7idzefinorad-Bcatbeny Pamind§acktic acid

3-(4-hydrox enzoy 20| ac t hal i Cld Ci mandel i ¢
5 acid, net %nesul#@ dﬂx%?&g#%&ﬂq ﬁ% EP§€9§t@¥ ﬁ@ﬁﬂéﬁTfonic
acid, 2- hydroxyet hﬂa?e,gmwtmmd}mmnd-;s daﬂmaﬁpmmlowmt@ aadel d,

4- chl or obenzenesul foni ¢ acid, 2- naphthal enesul fonic acid,

4-t ol uenesul fonic acid, canphorsul fonic acid, 4-

met hyl bi cycl o[ 2. 2..2] - oct - 2- ene- 1- carboxyl i c acid, glucoheptonic acid,
3-phenyl propionic acid, trimethylacetic acid, tertiary butylacetic acid,

| auryl sul furic acid, gluconic acid, 10 glucuronic acid, galactunoric
acid, glutam c acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic 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 alkal
metal ion, an alkaline earth ion, or an alum numion; or coordinates with
an organi ¢ base such as et hanol am ne, diethanol am ne, triethanol am ne,

N- net hyl gl ucanmine and the Iike. Also included are salts of 15 am no acids
such as arginate and the |ike (see, for exanple, Berge, S M, et al.,
"Pharmaceutical Salts", Journal of Pharmaceutical Science, 1977, 66, 1-19).



The present invention also enconpasses conpounds which are in a prodrug
form 25 Prodrugs of the conpounds descri bed herein are those conpounds
that readily undergo chem cal changes under physiological conditions (in
vivo) to provide the conmpounds of the present invention. Additionally,
prodrugs can be converted to the conpounds of the present invention by
chem cal or biochem cal nethods in an ex vivo environnent, for exanple,
transdernmal patch reservoir with a suitable enzyne or chem cal. Prodrugs
are, in some 19 situation, easier to m ni ster than the parent drug. They
may, for instance, be bioavail able by oral admnistrati on whereas the
parent drug is not. The prodrug may al so have inproved solubility in
phar macol ogicealpdC OMRaidal SAmever the parent drug. Esters, peptidyl
derivatives_and the like, of the conmpounds are the exanples of prodrugs of
t he present Nenvention. In vivo 5 hydr ol ysabl e (or cl eavable) ester of a
conpound of s§he pr ?@e;nbmth?umw@ﬁy B RRb-5eNS-dtiaBy dRo-BIPMGKY1,84-0da-1 S, for
exanpl e, a pharmaceutically acceptable ester which is hydrolysed in the
human or ani mal bo@y“)f%e“ HrofeRd-psohaeintcidei d. The term
"substituteds, as ygeOdHMELS}-N7- duﬂ@tht!dﬁ&dm@¢'8-t@t&ﬁ|1y91%|-¢f~i-§ltﬁ§~tl'4&'—31:&2@“ by a
named substituent to the extent such singl'e and multi pl e substitution
(i ncl udi ng nul ti pl duaenessabemirienoki- “ieﬁ’é I-gropienisiacid) i s chemical ly al | owed
and whi ch nmeans thf& Y097 -Qim B2 kar@gemaraﬁfarmﬁ olagi-gaalipgda-at omi s
replaced with a selection fromthe indicated rouB provi ded that the
desi gnat ed atoni s HAvewed-3-vabendeamigohghenysaselichstl, Ldfnehat t he substitution
results in st abl g7aRRRRMS . i s keto, then
the two hyd?éogens dﬁg t he "at oﬁg%d%wﬁswgﬁkﬁhﬁgﬁ?&ﬁtﬁgq€% R, R

) and their fufiepefuoreneshpabonyleaminolpseticacifed herein may be attached to
the main stgct Ur €@ ARy DELEY 98 R iy BRLARY-oL MLl E MubRALAL $ 1N
formati on of stable conmpolnd Used herein, a "ha or "hal ogen"
substituent is a meaberxDemingiicelifeas Idradl cal chosen from chI oro, brono, iodo
and fluoro.gglhe te |7 I ta%h(ﬁ nt with
anot her gr oup ref eg(?%)@}%yzomsa?% g%%g%gfﬁg fi[(::brﬁggrtg% ngzi%adl cal having
t he indi cat ed nunb8porefe-TearbesyDeanvine]- @;nd:wrht is unsubstituted or
substi t ut edsg When [ [ yl, the
subscri pt ref ers tgzt OC;{Ejr;“g(gexro %P%gg‘d%%%g%%& ﬁ{oﬁggﬂ%gdggrg%zgcont ai n. For
exanple, a "Cl- CGﬂumwl—iicarledre'i) anmn@}mce@ddqd group containing one to six

carbons in e str hai n or
cyclic. Theéd;al d aﬁgwd%x?/’%lbée&énp onéf(f) %ﬁ%%ﬁ?‘?dﬁ i ?'ﬁaai]%gggﬂgsti tuents
at positions that -floorawet3- wmnyl)rmm}chemmoeﬂere with the preparation of
conpounds falling f thi T 1 q. al kyl is
optionally 62Iubst| t@?%@dwx{ >0 lg‘e 19 % 7%46;{[&@%41' gﬁnd{ei‘bae'n’ Jie"'(raﬁ y sel ected
fromthe gr oup conﬂucﬁéne@caybor@ll) xﬂahjd@nyno]mtm,cldrmno( C1. 3al kyl )am no,

di (G _3al kyf| am no . al koxy"

referes to ‘Hny al kg/"l[&g?ygﬁ WB d‘%‘g’rsye? %’Siﬁg\l}edrgt%téﬁaﬁqr YHE har ent

mol ecul ar noi ety tfoegks- a&b@&m%ﬂn&]t@bldg&anecarboxyhcﬂfhle term"aryl" refers

by cyel . cdPhons colt A mgnAr Rty SR - e it e e e T ag o &
substi t ut ed. dla_i&ef'llloed’rﬁlB M@@ggfpendméat@mxm & aromatic group for
exanple, which is a nber ed nmonocycl i gl cycI c.ring system

whi ch has & | east %’H@dﬁ’éi’ ér‘d‘&ﬂoﬂfi‘mﬁm éﬁsr‘f‘ﬁ?ahﬁ Ik ‘B%Faor

substituted. The t@&dgénetpe@a@gd;@t)%gm@sacamlmer ei n includes oxygen, sulfur
and nitrogen. 10The term "heterocyclyl" refers to a fully or partjally

saturated &clic dr(%ﬁ'ﬁdmﬁb'ﬂ'oxé‘x%fhﬂ!hé fovﬂﬂ Q- 7raxa-9-thiar lhdardiazanthppaens s -

monocyclic or bi cyglioay lPlaﬂlg‘m?;égét@’de\l\hl ch has at |east one heteroatom
whi ch may be unsubstituted or substituted. The term "heteroatom as used

herein includes oxygen, sulfur and nitrogen. As used herein, "room
tenperature” refers to a tenperature between 25 C and 35C. 15 As used
herein, the term"mammal " neans a human or an ani mal such as nonkeys,

pri mates, dogs, cats, horses, cows, etc. The terns "treating" or
"treatnent" of any di sease or disorder as used herein to nmean adm nistering
a conmpound to a mammal in need thereof. The conmpound nmay be adm ni stered

t hereby providing a prophylactic effect in ternms of conpletely or partially
preventing or 20 del aying the onset of a disease or disorder or sign or
synpt om t hereof; and/or the conpound nmay be adm 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
amount” neans the anmount of a conpound that, when adm nistered to a patient



It has been surprisingly found that partially saturated tricyclic conpounds
contai ni ng 5one or nore heteroatom exhibits better in-vitro activity
profile. I n anot her enbodi nent, present invention provides the
process for preparing the conpounds of formula (1). The foll ow ng
reaction schenmes are given to disclose the synthesis of the conpounds
according to the present invention. 10Accordingly, the conpounds of fornula
(I') of the present invention nay be prepared as described in the schenes
bel ow. Formula (1) includes, but i, not limted to, conpounds of
formula (la), (Ib), (lc), (1d), (le) (I'ﬂ? (rg), (1h)y, (ri), (1j) and (1Kk);
conpound of fornula (la) includes, but is not [imted to, conpounds of
formula (1 a-&ympid Chamithi Nggepound of fornmula (Ic) includes, but is not 15
limted to, ﬁonpounds of formula (lc-1), (lc-2) and (lc-3); compound of
formul a (Id) ?nclude but is not limted to, conpounds of forrmula (Id-1)
and (1d-2). Tﬂ@f@@fm%mﬁ @fmeﬁmmﬂxe 54, A8 kdthahyhbiseto-ed-0AggiakL gener al
formula (1), can be_prep db t he fol Iomnng met hods described in schemes
A B, C D & E Schiygene- PPN FHRRREEIAA | 1m 101 Yz NI OH -l o i
11--0.- y YY@SCH, Re2-Rydedxy-Hl7, Yirox6487) - Ry s>0R8 NRb di 61, $.ais- 1 aydr ogen 00

AJdm | )L)LtleH [urn al 1 psRO _Y120Y zOH0SO C OH Y 14, R, 3It R.It Ry le
Id, Y= NR' /S 20R4 %%Ofe“ﬁéf@‘%?&r%amfi“z“éiﬁwﬁ Boe

68 . [(2-Methylsulfanyl-4-oxo-5,8-dihydro-4H,6H-7,9-dithia-1,4a-diaza-
ﬂuorene-3-carbonyl)—amino]-acetic acid
69 - [(5-Ethoxy-2-methylsulfanyi-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-
fluorene-3-carbonyl)-amino]-acetic acid ethyl ester
70 .N-[(2-hydroxy-4'-0x0-6',9'-dihydro-4'H,7'H-spiro[cyclopropane-1,8'-
pyrimido[2,1-b][1,3]benzothiazol]-3'-yl)carbonyl]glycine
71 : [(7-Isopropyl-2-methylsulfanyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-
triaza-fluorene-3-carbonyl)-amino]-acetic acid
72 3-(Carboxymethyl-carbamoyl)-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-411-9-
thia-1,4a-diaza-fluorene-7-carboxylic acid
73 {[7-(3,5-Dimethyl-pyrazol-1-yl)-2-methylsulfanyl-4-ox0-5,6,7,8-tetrahydro-
. 4H-9-thia-1,4a-diaza-fluorene-3-carbonyl}-amino}-acetic acid
74 ' 2-[(2-Hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3-
. carbonyl)-amino]}-3-methyl-pentanoic acid (L-isomer)
75 3-(1H-Indol-2-yl)-2-[(2-methylsulfanyl-4-0x0-3,6,7,8-tetrahydro-4H-9-thia-
1,4a-diaza-fluorene-3-carbonyl)-amino]-propionic acid (L-isomer)
76 . 3-(3H-Imidazol-4-yl)-2-[(2-methylsulfanyl-4-0x0-5,6,7,8-tetrahydro-4H-9-
‘ thia-1,4a-diaza-fluorene-3-carbonyl)-amino]-propionic acid (L-isomer)
77 3-(4-Hydroxy-phenyl)-2-[(2-methylsulfanyl-4-0x0-5,6,7,8-tetrahydro-4H-9-

thia-1,4a-diaza-fluorene-3-carbonyl)-amino]-propionic acid (L-isomer)
78 [(2-Hydroxy-4-oxo-7-pyridin-4-ylmethyl-5,6,7,8-tetrahydro-4H-9-thia-

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



22 Compounds belong to general fornula (1) such as conmpound of
formula (la), (Ib), (lc) and (l1d), can be synthesized fromthe conpound of
formula (111) and (1V) as shown in schene A, wherein RR R, R2, R3, R3,, Z
mand n are as defined above while Y and R4 are defined in schene A 5In
general , the conmpound of forrmula (la) can be prepared by reacting the
conpound of fornmula (I111) with various am no esters having the follow ng
general formul a, 0 wherein, mR, R, R2 are as defined as above, using
sui tabl e coupling reagent such as 15

car bodi i m des, CDI (1, 1' - Car bonyl di i m dazol e) or PyBop( benzotri azol -1-yl- 10
oxytripyrrolidi nophosphonitun hexafl uorophosphate) in the presence of base
l i ke terti arGongpd. neClangikaldnie i et hyl am ne and in aprotic solvent such as

t et rahydrof yan, dichloronethane etc. The conpound of forrmula (Ib)
can be preparéd by the oxidation of conpounds of fornula (la) with suitable
oxi di zi ng r&8gent Sublthabulfeyhdéiodo-617,8:5 thtrelyeino-HidsSeix | Wehid-h4sdlawent 15 |i ke

di oxan, tetrahydrof 1.Gh t _at o tenper e for 2-6 hrs.
The conpound of forﬁréfu a]%ug)e;ill? %uéﬁggﬁéalﬁ]@ﬁ%fo&%@éﬁ%gp flneqﬁ'}hqfearﬁlrd sence of
base incl udi®fg al kdl3-HpgedxioX7 digmettidki-ae-56,dj8ctntrahydroedti-dehiarighaidiaganer t
solvent like tetra hV iter or mxt.yre theitaof, provides conpound
of formula (TO Thgﬁggﬁégdﬁgmgﬁ?%%FﬁﬁF%mfF??figgﬁmﬁéﬁ repared by heating
appropri at e 8&m nes [GFEBofyes-oxd-6,7(8lI-Jetrakyidio-4H,5H-10-thia-1,4a-diaza-

5- (bi s-ethyl sul fanyl - net.hyl ene) -2, 2-.di et hy111, 3] di oxane-4, 6-di one in

sui tabl e sol vent sﬁ%ﬁﬁﬁéwékﬁ8ﬁ%Fﬁ%“égﬂwgwg%ﬁ-°8? t hyl f ormam de at 80-85C
for 2-24 hr§2 - [(Zhpdreonpornd, 78 o-featipdrad 1 SH) 1 (o hé-Piaspar ed by
reacting the compound of fopzmyla_ (I wi th variqus..am.no esters having the
fol | owi ng gener al TUOS?%‘FE?]%Z,U%H%"c\ﬁli’gf“g?'ﬁ?mﬁ?aﬁm ﬁ‘gﬁﬁﬁo@é S§§ defined as
above, in s@itabl e [Qdiiukity-&08%b-baBD-RitsHydas4PYH d-thR-B4a-di@-110C for 2 to 6
hrs. The conpound of for nul lc).can al.so be.prepared by alkaline
hydrol ysi s of conpggﬁﬁﬂ§¥mgﬂ?%ﬁ?§gfﬁh%“i 1-fge g s@ﬁﬁ@ﬂﬁ?ggéik i ncl udi ng

al kal i hydrg«i de sj@FHaRo:sO4 b, 3/8ydicxiydty-dJHL I-thiacl, 4a-Gotavent | i ke
tetrahydrofuran, viater or m xture thereof . _.,The conpound of formula
(1V) can be prepar 8“8?8¥@§%?%ﬁ@g?WQ}QBﬁPBﬁFP&?%¢aQWH%§Hgf formula (I1)
with triethgd nmethantiydayRRyyd-aY 8,0 Btrsiidicadl SHSIOLMRM 4:54i8- as XY| ene,

tol uene or bronobenzene_ at el evated tenperature. . . The compound of
formula (11) such QE‘HP '%P%‘-?@‘ H?Hbém’(nz}'f’@‘?;?mfé)rdiB?(‘é%B}%Sai‘- amnes 10(Z is
0) is eithegssynt hg&ll?@oﬂ#34~%-6§¢fs@0@trﬂ@§fbﬂ4ﬂ2§ﬁ-I'Othallt@ar-dﬁééte (US

2006/ 0252837, US4423048 and J, Med. Chem stry, 2002, 45(23), 5090-5097) or
comrerci al | y avai | Agzelalagigaqrg-carbpnyl)-ampigol-acepgqigh catyiyws s3lt C3)0) OR6 /

- C(0) NHRd - 44 0) N%gglﬂyd%)cﬁlﬁé’&% %,%@Krﬁ?yhl!dfi%{,é«lg-lo-ﬂﬁa-l,ée&i%a|

N-unsubstituted and N-substituted derivatives elongs to fornula (1), such
as conpounds of f ob¢aspialagplene-3-carhomy)-gniol-aastiageid amagnssipmepli ) from t he
conpound ofgd or mul g (h&rokdy-4-8%-61 QW ed hameBoasr gl . 121, R2, Rs,
Rsi, R4, Rs, R9, mﬁanﬁ]&gre as ’cfe%giqﬁgglyg%ove’. 0- A&l dlad2
benzo[a]azulene-3-carbonyl}-amino]-acetic acid, ammonium salt

89 - [(2-Hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-

. benzo[a]azulene-3-carbonyl)-aminoj-acetic acid, diethylamine salt
90 - [(2-Hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1 ,4a-diaza-

| 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[ajazulene-3-carbonyl)-amino]-acetic acid, tromethamine salt



20The conpound of forrmula (lc-1) can be prepared by oxidation of conpounds
of fornmula (la-2) with peracid or hydrogen peroxide in solvent |ike
tetrahydrofuran or 24 dichloronmethane at roomtenperature for 2-6 hrs,
foll owed by basic hydrolysis in the presence of base including alkali

hydr oxi de such as sodi um hydroxi de and in inert solvent |ike
tetrahydrofuran, water or m xture thereof at roomtenperature for 2-6 hrs.
The conpound of fornula (la-2) can be prepared by introducing various Ft4
groups in 5 conpound of formula (le), q% reacting it with suitable
reagents such as sul fonyl chlorides, carbonyl chlorides, chlorofornmates,

i socyanates, carbanoyl chlorides, isothiocyanates and carbanothioic

chl ori de i n Cémpdr éERasiealiamé gani ¢ base such as triethylam ne, pyridine or
Nmet hyl nor phgl i ne and in solvent |ike tetrahydrofuran, dichloronethane or
m xture theredf at roomtenperature for 2-8 hrs. 10The conpound of fornula
]SI e) f:an(lbe S{i;epar e[@-blymtghp4dﬁprsox,&;9&dt€ny@$-4fajgm{-gm-ﬂﬁa:1,mdia@@gpounds of
ormula (la-1) usi acidic reagent like trif]uoroacetic acid in inert

sol vent [ike tetraﬂ%&?(g?]iaﬂg‘ﬂ‘eg’r' Oé‘Pf)“&P'B'PPa’taﬁeé’l‘ié‘c?gt %PB%J‘H?F frperature for 2-6
Pr S. a1 l‘ﬂ):;e cogpz;mmytsglf&qu-gwa-s(ﬂ,%9-@?1@&30-1@3,5@;ﬁpﬂqlrleed,z;&-mi@a_corrpound of
ormul a as descrihbed.in . Schene-A. . cheng - .n an alternate way,
vari ous N-unsubsti &TP@O(E‘%%”RF% V]t‘%‘fcé%“ag&“}qgg'ﬂ‘?ﬂwg‘@mb@ ongs to formula

]g 1), s EC h 285840 0 rrpoLa;m;}@]{sulffmylrmloa?(gl759,94&;&11@&':123-3513@—(d-&EIaB),4@-_aiazabe ] pr epgr ed
romthe conpou of .fornula - 0 c- as_shown in scheme C
wherein R Rl, R2, rH%%?O[ﬂézHlenFﬁé“;a&’rW‘wr%acff{ %deéoxé{ breravimghdrmide 25

The. compoumsd of f q4vChierd bepzyd)-(FRBthPBUIBHEPALRSI6 0 Blelralydrpatyarl.ysi s of
conmpounds of for rru!st@a(l d- i.n tgaza% esence of base_including alkali

hydr oxi de such as He B HRAATE%0 ePrraiqayl-aggolrasstic peide

t et rahydrof gsan, wattElyclpentylXh wicthyINRehS0H.3b-0, RN SRAREH ALKIR 15 Qs 2- 6 hrs.
5The conpound of f-ori%abg?jg) ca}Irll bhe prepar e b% i ntroduci ng various R4
group at nitrogen JfF*HBTEHPElAuIq0e ATty pmB PuNEE pHg with 124- Hal o,
wherein R4 g - 0- 12:Rydtbxy-4-0xd-B8,800-RESNR-Af sEUIL ARl L4 h@se. | | ke
triethylamne, pyridine or N nethylnorpholine and solvent such as

|
di chl or omet hane or PFRACRRAsRePwrdxdic eldhoxerperalidind -tlothyd-agider 5. The

conpounds obgf or mJ_|26H)(dr$>?-41@£b-@,$,89b&§£ﬂ3@fb-m,_si—lfl%-tﬁﬁl1?4&-&5&&i on of
conpounds of 10 fornul a Ic-Zé w th ethanol Tn the presence of carbodiinde
fol | owed by renovalterpelagrsicgs-duarbasylisgccydphexylsatameylmethyl-emide| uor oaceti c
acid in an pgert solpy 4.56-& 8 roaydr.af Ui B o i, 6l .0f;9net hane.

In an alternate way, ﬁ&exygorrpodn’d’ of fc{r@r{r)u a’gl(-ll fo)tmgaﬂr’}dlab&el%gfepar ed by the
Boc deprotection obewgifhsulstes3sarbprylingcid (bandyleyrbaoyignatiyii-araide condi ti ons as

described ipygl5 schepes _I?% = __gg_}(r'" ) S, Rf:fopmula (1)
such as conpounds .o]‘q@%%ﬁﬂlﬁg Fg%r?xj%% ° ’?fg)’é)%%ﬁﬁ?ﬁggﬁ”g@%g%g;r ed from
t he conpound of f ofiszd-bengzpigjazeleng-B-orbomgd)-mhivokbityricscidenre D, wherein R R,
R2, R3, R3'{mR7, R A, N < WAl ONE.. 26 .. The
conpound ofu%lormjl Be{%l)éggggogggpdr}g%ﬁ%g%’%ﬁ&%g?g’%g?gghéaé%ﬁﬁ%a&ﬁd of
formula (1g) wi th:bpprippeilaie3-aarbosylanng]-setpididg reagent such as

car bodi i m des, CDI or PyBop. The conpound of forrmula (1j) can be
prepared by al kali ne hydrol ysis of conmpound of formula (li) in the presence
of base i nDFEFENEE & Sal i hydroxi de such as sodi um hydroxide and 5in inert
o formi a (1) EaBkReeRioh ity BLuF BB ot e dpet i e TeRB wi t n
sodi um al km_:dbaﬂetl&m’.ibe baitahidispetifetihoxicde 1 n sui tabl e sol vent such as

(1) coh be. pr ogL G B MR RH HEHBPEEFErGP 4P EVB BORBEHISA B SFu o
(la). Schegaeric BribNaliscual EoAROHRASNPbuTde 18IEtBed ekoin 4G RoAGINCRABROHRES Of

formula (1k n be )
( d(;ubfeabongs and therefore, may exist as isomers, stereoisomers, such as geometric isomers,



prepared as shown in schene E, wherein RRb, R1, R2, R3, R3', Y, z, mand n
are as defined above. The conpounds belong to fornula (1k), where P is
-NH2, -NHI 22, -NR2R2, NHCOH and NHOR2 can be obtained by coupling of fornula
(1c) with appropriate amne in suitable condition such as using coupling
reagent such as carbodiimdes in suitable aprotic solvent. 20Further,
conpounds belong to fornula (1), where P is NHSO2R2 and NHCOR2 can be

obtai ned by coupling of formula (1V) or (I1l) or (Ic) with suitable
reagenets and conditions. A generfl synthetic nethod is provided for
each of the disclosed groups of cheni cal’ conpounds. One of ordinary skil
wi Il recognize to substitute appropriately nodified starting materi al

cont ai ni ng £ AR ¥ 3onRHS aSHBSY pbseR taSymENEc Qfrbok %H@Wp&ﬁ' dehtrd¥h Lhg 8RRk Y
synt hesi ze the 25 di scl osed conpounds accordln? to the present 1 nvention
Ye|

usi ng convef®y Bisias §W‘H@Fﬁscd’éﬁﬁﬁ?ﬁ%ﬂef§ﬂc@@éﬁ’ﬁ d@sChaIﬁ@ahﬁtWW\ﬁ@SC"bed

t echni ques HerdiMesdodiphised alﬂr%%‘iﬂléllsteygﬁlsgﬂe@r& Rl ﬁlﬂﬁ*&atéﬂ%&rﬁﬁﬁﬁ]ﬁ@s el tﬂ@
readily prepared usi nlg prior_art nethods. ‘ The conpounds of t

present i nvERtIBMREIYhaVE Enr dp Ze etfoBIYicalY m’é@uﬁmhsswf%Wésmlﬁa@ém c

M Xt ur ess anghcasatkd)dine &H@bmﬂi B8 ATRHS My eﬁaaa@falcgﬁ%ﬁﬁatmms&kérs LRRYEric 5
forms being included in the present invention. Therefore, where a conpound

is chiral, ®aeoskpaionne Thpsempamdy say @fﬁfb@tlamFeazpqaytaﬂﬁoé@n@formh@cbtdmthe are

i ncl uded W'etnbl' Fortn) @S &eRE ffth AL rﬁ&‘éﬁ'e@”h@ﬂ@of ngcBm{ lyl NGk L@l@gm‘a %trﬁét!xres

m xtures of the two enantioners. he novel co ounds o resent

i nvention ale¥rikedt hergipgacasppass all MSlb]Grﬁ%‘{“PfH@EP fagny ofrthe ﬁ]ngttﬁﬁ@i emnpundsniibe t hat

i s consi dergghp@mds h&clibutem iRAudeAS o ANy GHERI g%thvh&Q%négr &gf@é&?}ﬂgs or

their rml eties may itself forma genus. novel conpounds o

pr esent!% néth portemaieempsedfieal Sevotdi ﬁgmtcoma#fe corrvgeticgalle forndt hne natateenes

as_descri bagaRpkebfisdl %a‘t'ﬂ%‘y%@ u?ogﬁfo%éd Al BA Ao AR iBERioh HANRS

exenpl i fi ed by the fo q% Epe §xa]qp es. e exanpl es are not to be
consi der ed bHo#e @@H%‘%Wé‘d BsH, °6i t gSNI[h@ s@opte Gempohaisinayeprist mrunsavatédrt h.

15 EXAMPLES, at)

[ C2-hyar oy s ot s SgTvg S TRARD e hydited forms, I gengral, compounds mavibe o

y1) - ani noFardeted oa@puatedzo@mundommunds) may Je@ist 81 muliglOcrystel)iNg Ok amorpho@t ep- 1:

Synt hesjiss .

2 et gl sul Ty 87k, 2 hysigal fopms e cqufvalont frh pes opnjempleted hygin and ae

fl uor ene- 3116%061%%“’@%&:&9 scope of the Pregers irsptitei on of

4,5,6, 7-tetrahy w 2= S.am ey (s
5- (bi s- et hyl sul T%ﬁy@%?%{%bﬂ%e% %’dZ i ér]r}éit Ehﬁ( a[“?r%]qﬁ) gg%%g{pn%hedwmcx‘ of
(14.2gm Odesibinguhy inventdrh fespécigli§Oinnthe ms:xh@ﬁttbd faltov8he @DEnf)osre 110 beour s.

React i 1 d.filt
b ot af SOHIEUPEAEOBR It RE AR MAC ARG B Sl iile iy BRERLL
et her 80 niief)rlyamdtrmkdbbrcceﬁbxto give 7.2 gm of t|tIe conpound as a solid.

L (400 M B i 3, b sl by P 1

Sy nt hesi s dlustrated, a dash (“-) md1cate the point of attachment of the partial structure to the rest of

[ (2- met hyl sul fi”¥t}; 4- oxo-5, 6,7, 8-tetrahydro-4H 9-thi a-1, 4a- di azaf | uor ene- 3-
carbony1l) - %‘FH’W tetic acid ethyl ester. 5To the solution of acid conpound
as obt ai ned i n Hieapnkatldtud: ¢hhe Qoﬂﬁ@ﬁ)dﬂﬁf Jhel pres@dhtCiflantionas hanetd2fetins) |

triehtylam ne (9.8 n thyl ester drochl ori de
(4.93 é#n ?fc@“gélﬁ ?rgq %We((‘)’ﬁr&’% lfrop’gﬂ%[T @ g?hﬁﬁ)éo'vqféloflﬂg%r eacti on

m xture, 1-(3- diPreidaydusichlRogicoyls sdr ety Gar Bodkf Mtchgpdanalr Vsl poiseiges( 6. 81
gm 0.0354 rml%1 \(/ivap% addeld ortion wise at 10-15C and was allowed to stir at
r oom t enpefPaGiigd fipmagolpg Ptloftﬁ“g‘ty BF 8151 RSF B SPHERRAWaEchgTalis iinqluds: B racidnder

vacuum Toaddh®n' R4, doRned\RIUE indrgddfe Blids VRS e@ﬂ%ﬁ)cﬁl%ﬂc %idr 'hﬁnﬂfofn‘afnmlﬁmd
m nut es. Soltgrué?j thus appeared, was filtered and washed wWth water. It was

further sl {HiPRYagish N peidecagionisasd, phrsehesicacidpandyhy likgi @r fraehyithorgiaic (30
m) and filtered. Solid, thus obtained, was suck dried to give 6.2 gmtitle
conpound 111- NVR (400 MHz, CDC13): 8 9.78 (1H,bs), 4.18-4.25
(411, m, 3.31-3.36 (211, m), 2.64- 152.69(2H, m, 2.43(3H %), 1.85-1.90
(4H, M, 1. 28(3H,t) ESMs: 382(M++1l) Step-3: Synthesis of

[ (2- met hanesulf onyl - 4- oxo-5, 6, 7, 8-t et rahydr o4 9-t hi a- 1, 4a- di azaf | uor ene- 3-
car bonyl)-am no]-acetic acid et hyI ester.



To the cool ed solution of ester conpound as obtained in step-2 (6.0 gm

0. 0157 nol) 20 in dichloronethane (60 mM), a solution of mchloro
perbenzoic acid (50-60% 8.13 gn) in dichloronmethane (80 m) was added at
5-10C and stirred at sane tenperature for 1 hour. The reaction m xture was
partitioned between dichl oronethane and water. Collected organic |ayer was
washed wi th sodi um bi carbonate, dried over sodium sul phate and distilled
of f under vacuumto give crude residue which was purified by colum

chr omat ogr aphy using 25 1@6nethano|-dicﬁboronethane. The col | ected
fractions were evaporated to give 2.5 gnfof title conpound. 1H NMR (400
MHz, CDCl3): 67.42 (1H, bs), 4.18-4.27 (4H, m, 3.36-3.37 (2H, m, 3.33
(3H $), 2. 7gcids 76uch21ah, Mceticl- 8dia,1. Sbpiodikl, £dd,1. xéiﬁsu(y%hl ta)deSM@xan%?» &id,M-+1)
29 Step-4: SyntheS|sof .

| (2- hydr oxy ¢¥lepgpianergopionis acidh Py arid- Breohe PRy Tuvicaci. laste acid, malonic acid,

fluorene- 3- QRERRMEL, -sAEri0 Qkria aati ﬁmacﬂnﬁlem ac1d fukRarfchRidS Urtatit QBdOEitrkUddONe
derivative g\s obt aj ned in step 3 g am 006 mol ) in tetrahydrofuran a

sol ution of PYGHE AP igaYRenzoy wme aelfs?h%lm aq*ﬁ% daastic @qid, mpgdeligs 5

added angl shdid,r ede@hnek@foMict CARE" adtRsfIPhicd AQUT S1,2-EBbhcIEbAE UrRM, Was
distilled under vacuum and t he remai ning. sol ut| on was acidified by IN

hydr ochl or i Bydaivgthanfgulganic, rasifh fB‘?“ZS‘E?S‘i"Ff‘}'H& es1d, shichigrobepgsaesyioniga, é‘a was

filtered anghnasheduMbdih eidy! aashaduifdh macuandcaﬁpr@%uu&d@r @@uurm-at
60C for 8 hours to give 1.45 gmtitle conpound as a solid H NVR (400

MHz, DMVBO- d@et}lylb@ywﬁ&%w%? enﬁlﬂ@b?@ﬁcawd 3gtpgehsptonic  ogid, nf~ph9w@mplonw

102. 70( 2H, Mcid l&&fé&éia@&(&k&m teﬁﬁ.y bu@?a%etfdv"&clé) ldu@l(éh(ﬁ.tﬁ@ramd%dc))mc acid,
3267.9, 1734. 5 1679 | e-2 reparation of

[ (2- hyd} xyelucwxe geid, SaIQQt'E@FP A5ide redtarpic seeads stydiortypaphthaigaicits ssabietis ol azul e

ne- 3- ear bonydakic ARINALcARE el aRCihe 1ikCURDUARS RPdPWhdh RSO Gre3tfRa 1:

Synt hesi s of
2- et hyl sul haagrentconpau i replaged by panstal ign.sg 5an alkalpmen) ipng analplipegamenzol a

] azul ene- 3-gar Boxy | di@nidthion; or coordidGiel 'vhhxeaﬁcﬁ?gﬁwqgas\é’aﬁmﬂrﬁp&ﬁzﬁl@laylﬁn
5,6, 7, 8-tetrahydr o- 4H—cyc|oh ptat hi azol -2-ylam ne using simlar net hod as

descri bed fdsthanolamine, gicthanalaming, N-methylplucagire pus0ie like: Alpvecuds) are lgef 3,59
(2H, mys 2. Bdind- BRis( gdéh 19 arginaft? aﬁ@Hhés)hkel(sZQ fol' gxq!m{p@" mrgg% 3&0&19

(M4-F1) Step 2. Synthesis o
[ (2- met hy| sEPhimmygutical Grlis"sloprl of RharmashytibebSdante, 39772, 680149 a- 1, 4adi aza- benz

ol al azul ene- 3- ee}{sbf?&éll')eréi‘tm #0l¢ ?61%981%}1‘; p%{tgl L t@%tng\é d}m%@m%n% tﬁé%mpe

conpound was prepared using sim od "as escrl or st
exanpl e- 1. ch@@icaHoNvie,((H0Qmvtsall tygDaiBhaviig the F@ne(foth bEhydrate/sgvase lzts hevipg n) |

3.66-3.69 m, 2.42 (3H, s 1.73-1.89 (6H M, 1.27
(3H, 1) ESl\/éﬁ#E{g% f’%l\ﬁf‘ﬁ%mﬁug&gé‘%& 3: Synt hegi S of) ( "

1( 2- metHanesul f enybedthanoin-tis 78, Bydrate’t peutaths ¢o 4 ¢dmpolind havingia aurbet f water

5di aza- ben | am nol -acetic acid ethyl ester. To
t he cool edznﬁs?éo}??J %%HE% wg%l?rg&gﬁg%gs obtained in step-2 (3.0 gm 0.0076np1)

i n di chl oronet hmeus(a@(hearﬁn) thea tegi| ‘{sblvete” glrtame i ar@mpentsk havng aavintbef 50- 60%
4.50 gm i n %l r?thl Fgg)ga}%g of{? ?ﬂ% W§S added at 5-10C and stirred at same
terrperature ST RIS b FOREt HiSne (100 M) was added to reaction

m xture and par The ipenead ibehieealso encompasses compounds which are in a prodrug form.

25  Prodrugs of the compounds described herein are those compounds that readily undergo
chemical changes under physiological conditions (in vivo) to provide the compounds of the
present invention. 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



10 di ehl oronet hane and water. Organic |ayer was washed with sodi um

bi carbonate, dried over sodium sul phate and distilled off under vacuumto
gi ve crude residue which was stirred in diethyl ether (100 ml). The solid,

t hus obtai ned, was collected by filtration and suck dried to give 2.5 gm of
title conpound. "H NMR (400 MHz, CDC13): 8 7.36 (1H,bs), 4.19-4.27
(4H m, 3.68-3.71 (2H, M, 3.33 (3H, 15s), 2.80-2.83 (21, m, 1.78-1.91

(6H, M, 1.30 (311,0 ESMs: 428( Mt+1) Step-4: Synthesis of

1(2- hydr oxy- 4- oxo-6, 7, 8, 9-t et r ahydr o- 4H oot 10- t hi a- 1, 4a- di azabenzo[ a] azul en
e- 3-carbonyl ) -am nol -acetic acid. The t|tIe conpound was prepared
using simlar nethod as described for step-4 of 20 exanpl e-1. 111- NWMR
(400 MHz, Diviodicht}dsieB ikﬁacﬁmﬁﬁidr tlfaﬁ )the 193:&14 dfukHThdy) may} .fOGin§t2tde, b bioBuafidbls. 60

2H, 2.75- SMS:, 335. 9( M- 1
(2 M2 505 gm0 b it ) SRR R A LR

3- (car boxy nmdmity Bapstfaﬁﬂw&)gwal- &Wxﬂj’o@)ﬁyn 6v@>thb ﬁar&rtdh@y @k@rs, peptidyl derivatives

ﬁél g;_'_ 8 '|[_|h| % theolé}ﬁ félier | aza fJ Ge ? ﬁ)gigr}p es 9 proérulgg 8‘? tl.hg:j px%tseh &n%grgtl%rn gfn vnr:TcP ound
2- met hylsul Hydryyykasle QMOelEavabld) Esjeiraf-afl&dm]ﬁa‘dn&df hheaprkseﬁa;rizeﬁﬂidnaﬂlaﬁ‘ taneiene- 3, 7-
di carboxylic acid 7-et

t t d
{1 carboxy !t @Sl Seoli Sl Pl Anbasetn fbehs ”%O@a?*b%d?f@ diny
et hyl esterthmsumosmmﬂaaﬂsodm poduashaesar hhéd for step 1 of exarrpl e-1
11- 1- NVR (400

111, 4. 60 4. 09( 2H,
3.69(2H, bs), %éi Fakl S“‘Eggutedz’ %3‘(53% ereidy '“C%d%’(l(’%‘iq(@%)l’olf_fsﬁx‘%m%tw M qE)l)

St ep-2: Syniahes Isﬁbsﬁifuent to the extent such single and multiple substitution (including multiple

3- (et hoxycar bonyl et h I-carb | sul f 5, 8-

10di hydt’o- zf#ﬁ%l flfgn gt b S%“%%tt ‘)r{’ieéf&“!f Plﬁm%/eéﬁ@df 'B%?ﬁa&%?f& BT

ester. The Hyllfobens@anhe desenatd dw:ﬁpﬁfe@&cwwng asserasbd;@qr fr@fﬁttﬁ@dmdﬂﬁted pl bed
for step-2 of xa le-1. 111 NMR (400 Ngt E O(1H,t 4 58
(2H, bs), 4%%*“% 19p fhe dpgignatpdggtonys pyrma ‘?143“%" 3%1(*12 1exce§5? ai“}di thab\fas | apped

gy }[’Vﬁt er Slsfglﬁbﬁfuhon ZosifN(idHd, sﬁa))le domBuid, 26+ dx@inpie) wASESNBstitt&aR ik dVMtol) théSt ep- 3:
n esis o
3y( et hoxyc aVBERYPEREE RY thecaipBapirpiaced dt fkstEeants Gaa- B2 oxdandsthely fyten- 411, 6

11- 9- t hisa- budkdituéntt GbRABed hdiGih INE He KRERAY | the maf Frubfuhyht #FURleroatom or The
title conpound was prepared using simlar nmethod as described for step-3 of

exanpl e- 2. 3801 ponyyRighrosyltgis orpriio. i gipblegompswd 14 t), 4. 62-4. 68(2H ),

4.02-4.15(4H, s uddHerdizth daalo'eeﬁﬁla%gw( &lslsmem% §%&Hv£emmg&n%rcamt er
signal), 3.23 (3H, $L 1.18-1,28 (6H St ep- 4
Synt hesi s &hosen from chloro, bromo, iodo and fluoro.

3- (car boxynet hy*rﬁ&t%ﬁl?aﬁiﬁyli)us&r BuF e 4r %a&eﬁleﬁi e w&ﬁé}'ér&lﬁ RrddHods 1. 4a,

7-triaza-fluorene-7-carboxylic acid ethyl ester. itle conpound

was pr @far edurgier liphatierhydipcaphontiedical bavieg the inskiaate ormbercqf.carbon aomaapd thaty

41115é( ?ngéo%%tui‘gﬁoé&% “f“’ﬁs;“g‘%?z‘#‘%’b% ’2‘%%‘135 ‘?51%%)“"%?’“ aﬂl‘ e

over | apped sxﬂycrwmtr@f:rs & éqqanuynbez]_ ofxa(t®Hk atoms that group may contain. For example, a “C;-
Cs” would refer to any alkyl group containing one to six carbons in the structure. Alkyl may

be straight ¢hain, 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 Csalkoxy, amino,
mono(Cl,gaikyl)amino, di(C,_salkyDamino, C;salkyl, and hydroxy.



32 ESMs: 395 (M) IR (KBr, CM1I): 3260.2 ,1741, 1672.8 Exanpl e- 4:
Preparation of {E2-hydroxy-4-oxo-7-(5-trifluoronethyl-pyridin-2-yl)-
5,6,7,8-tetrahydro-4H9-thia-1, 4a, 7-tri aza-fl uorene- 3- ear bonyl | - am no} - acet
icacid 5 (Conmpound no. 18) Step-1: Synthesis of
(5-(5-trifluoromethyl-pyridin-2-y1)-4,5,6,7-tetrahydro-thiazol o[ S, 4-

el pyridin-2-ylam ne). 10The m xture of

1- (54rifluoronethyl-pyridin-2-yl)-piperidine4-one (9.9 gm0 0405 nol),
pyrrolidine (3.53 n, 0.0445 nol) and P ol uenesul fonic acid (100 ng) in
cycl ohexane (50 ml) were refluxed for 3“hours and water was renoved with
Dean- St ark apparatus. The resultant m xture was concentrated under reduced
pressure, and t hehd Rfh dAlRoxMESfEHSBAUNY Qkyl FroliRhd\@mabd kOB aBde atiiHeli 4§ HeoWder
(1.05 gm O. 0405@0 H_and c&?ogm de (1.3 %m 0.0405 15 nol) were added to
the sol uti oREHANUsSuIAr aipiest Slhf“f‘é?ﬁﬁ%‘?baxﬁ Be for overnight. The resultant
solid was col | ectigdefdy il tefas ioQR am@tmms%mxmplmmgn@a 6(té@0me)nbt=n%dgl ve
6.0 gmof title compoynd. 114- NI\/RQOO MHz, HVBO-4): 8 8.43 (1H, %),

(1H dd), 7. B‘A?n‘fci’li]“d)or VB SahoRssontainig gy eygiem, Jviieh i be ynsuﬁestgste@zqq t)
20ESMS:  B01dMstithjed St ep- 2: Synt hesi s of :

2- hydr oxy- 4- oxo- -(5 tri Iuorgnethyl pyridin-2-yl)-5, 6,

t et rahydr o- 4H 9-t'Hi 5"‘1 erearyly irefsty tp | GRS RreUpy bﬁ’ﬁl’i‘fﬂe’a}ﬁfilﬁh Bthyloddt er .

The m xt ur emefbered monocychc or blcychc nng system which has at least one heteroatom, which may

S5-(5-triflup rorreth 7-tetrahydro-thiazol o] 5, 4-

c] pyri di n- 2 SH@@?“@M“*@ e‘i‘i‘i‘)l‘?“’é‘?‘i‘&’“ﬂ ra\Sé*ﬁmer%mﬁlalﬁ%Srqxafa?rbM@r ate
(16.1 m, Om{aimr{?génnol) in xylene (100 m) was heated at 140-150 C for 6
hour s. | ene evapo ated and di et hyl ether was then added and the
suspension was stier PRy PIFroasiiy rigredo q fullkadr partially, w@raipd cxelisna@uin fon

et her. The @craﬂﬂ& &Hﬂch@‘d’\@@ 131 Ssend M&Byﬁb%hbn@iéﬁ@?&@@fﬁen( 200cHMak a?i@%t 33
filtered to rﬁ{r?Dve i nsol ubl e resi due, D chl oronet hané amer was distilled

of f under vHEJGHIEPRy Rhichmay Bequgubstitytpdocwibpiiuad, Thet opoan Megzused

CDCl 3): 6 J&r&@u&ﬂaﬁk@x géh, Atfub ddd Bhoged. 72 (1H dd), 6.79 (1H d), 4.80
(2H, %), 4.47 (21-1, 394 (2H,t), 3.53-3.56 (2H m, 1.44 (3H t) SESMS
440.9 (M+1) St wu\ge iR Eaomxtegperature” refers to a temperature between 25°C and 35°C.

([ 2- hydyoxy- 4- 0xa-yked ﬁér&'h' fhb YmORRLIYd RMEdsH Rt o})an?ﬁx@naY s&h as ‘monkeys

tetrahydro-411-9-thia-1,4a, /-triaza-fl| uorene-3-car bon am no}-aceti1¢ acid
et hyl est erprimates, dOBﬁéa?%b@FWﬁ,é’OWFae@brrpound as obt ained in step-2 (1.2 gm

0.0272 mol) Wit Rpglagi %@5@& :‘ﬁgmemhxﬁ%@ﬁd} ol Qushfhof 2 @6 B%Fi?lgé%egpl)s

was heated in dry pyridine for I ne
evapor at ed adginstgrescogpaundds ﬁmunﬁsn weeil threeadt.i The @pmpdnpd netylberadiblstered . The

solid, thusgy Q}yabﬂa%qmg%gro I&c?i(c\:te?f‘éctb% lf'-%"'l'{l(sI éf?%def@l%tgﬂ}d()r%%lg &Xve%# Q$Bf| e( 10

rﬂ) and di et hyl” ether "(1 was suc
npourdd®.  |delakinR teapset vz dl%@@Bﬁl‘SOI@erl@ s@(oxlsmptpmghemof( and/ctr)the &ngougdlH, $) ,

7 72 1H, d , H, 3. 97 t
3.53 ng t?ﬂay & a@%?'g‘lg—f‘l‘mé t@%ﬁé@ég‘q%gé ‘ﬂ? é[%epé?%g”%y:{ Bleas? o GlsBldet )
{[2- hydroxwdlfomd(ver?eé@%aﬁrfﬂumbhdmwydor@yri din-2-yl)-5,6,7, 8-
Letrahydro-art Sthlibad 4AndabllfR: U LHRT O AERRIN gmam e Qfohsa ac! ¢
step-4 of datnphan admmﬂ:ﬂseieli- NVR fatdef ﬂtﬁ-lzceawﬁ) -dighse, 6 Quffidieftlid, effect SudB

(1H.$) 257 bathshd e dfsedid. 'h%aHt}ge)répeétic%ﬁy 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.
Throughout this specification and the appended claims it is to be understood that the

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



(2H, %), 4.07 (2H,d), 4.01(2H,t), 3.34 (2H, hidden under signal of water)
ESMS: 467.9 (M) IR (1CBr, CM1): 3292.7,1725.7,1677.7 Exanpl e- 5: -
Preparation of 117-(5-chl oro-thi ophene-2-sul fonyl)-2-hydroxy-4-oxo-
255,6,7,8-tetrahydro-4H9-thia-1, 4a, 7-tri aza-fl uorene- 3-carbonyl | -am no}- ac
eticacid (Conpound no. 17) 34 Step-1: Synthesis of

2- met hyl sul f any1l- 4- oxo-5, 8-di hydro-411,6H 9-thi a-1, 4a, 7-tri azafl uorene- 3, 7-
di carboxylic acid 7-tert-butyl ester. 5The title conpound was prepared from
2-am no- 6, 7-di hydr o-4H-t hi azol o[ 5, 4- gyrldine-S-carboxylic acid
tert-butyl ester using simlar nethod as® described for step-1 of exanple-1.
11-1-NWK (400 MHz, CDCI3): 8 13.38 (IH,bs), 4.56 (2H,bs), 3.76(2H,1)
3.42(2H, bS)inch?deg“g (I&h'thdm%L aré- R0 bk Hhtbrpbdted AndriR i 2y 1y, 3%esd {MHEonloxt S’énﬁf?reg

Synt hesi s of (et hoxycar bony| net hyl - car banpy1) met h¥l sul fanyl- 4- oxo- 5, 8-

di hydr o- 4H, @Ilﬁf@’w? hihat ip, thg use ertheéﬁémqsu’éﬂyémw %H‘Fb‘é‘??l‘) a0 glementiop plempiis v |
ester. not Bcifichil eg;g,;g{pound was prepared using simlar nethod as
descri bed for step- exanple-1. 1511-1-NWVR (400 MHz, CDC13): 8 9.71

(1H,t), 4.52 (2 lﬁé)beemsumﬂwgbsfoem-ﬁhﬁpartsﬂfyzetmtqd)mw@vm@pwémm%mg2 43
(3H s),51.800k &Hreﬁﬂeteréht&ﬂ é)aﬁ'blfs)begéM@wtﬂ%gtl@%( oMifid) Step-3: Synthesis of
[(2- rrethylsulfanyl -0X0-5,6,7,8-tetrahydro-4H 9-thi a-1, 4a, 7-

triaza-fl uorenelB aE%fP%o?Wl‘ﬁ‘fﬁtsnﬁFS"ééé‘t"ie'(‘floécﬁ’rﬂ‘“é?shwe Regest forprTRrring ghe

sol ution ofcompag{asdpfmghl(l\ye as obtained in step-2 (19.0 gm 0.0394 nol) in
di chl or onet hane % , trifluoroacetic acid (60 m) was added over 0.5
hour at 0-5C and- %fq“rorvatﬁ rggctipp geHemepie eiten fedisdpseshhymthesis ghibg spmpaysds

distilled Lyagtgamg@)ctgy?ﬂe%gm\o@,{tgh (100 m) was added. It was basified with
sodi um bi car bonate sol ution and resulted solid was coll ected bé filtration.
\<]

Solid wds furt héresigiagydths gompeaunds pf emdp () sHtheipresemdnyeptieriman Beprepged; acuum
at 60C for agdggaggeg nt,glegblye@ﬂel.q,elgwgm of title corrpound 35 1H NVR (400 MHz,

CDCI3): 8 9.74 (111, bs), 4.18-4.25 (411, m, é@H 3.34-3.37
(2H m, 3.17 (2 qmttlja (I}zmig(lwb@)ls nqt lpgted 1 c@mgsmso ool (o). (BDefd4:
Synt hesi s Qfe

(L7 (S5 i Sle) 0y i oy, 00, (4 o, componndof frmugs ) fphydes bt s gt G v

5t et r ahydr Gomppuds Iﬁf dormudep (I7-19 raiﬂéz(& £y @@nmd:i)fcfamdm(k]) -ingtides) bdetot aci d
et hyl t €lmite step-3
(1D g 0 s oy PeuhCotfothitt B 8}, (3R BERLYRRpURAT LY AR O
a sol ution b@flssotdmll@dé@,tmHB}QM@fiomtﬂ(iCandﬂd%r| de (0.62.gm 0.00287

mol ) in dichl ore ?E&ﬁ%mﬁ%f@ohm%&a&?e\%l@ﬁ b910§ f%ngen%} 1 I?EI) gﬂglni)rﬁ ) and

tenperature for action ure was poured in
10 extract @paicd by thedbllovingreethadedosGibedin schahes N;IBaCcﬁ’rﬁlEned or ganl c layer

was dried over sodium sul phate and db || ed of f under vacuumto yield a
solid, which was slurred in ethylact m). It was filtered and suck
dried to give 980 f title conpound.

{ OLt i i J%OH [ ml /Hj mOEt

-— 1 Im

R, R, v oA ; i, %/:; /LN /J\N SCH,

Y=NR, /S m

R, a.ryi/ !'1<:t<:roaryl)'Cl-l2 aryl/Boc Y = C(R)(RgVO/SO/NR,

R, is not hydrogen

wﬁmmwvmwm%mt

S$O.CH
R, Ry

Id, Y=NR, /S =
Y=C RO/SO/NR,
20 R, = aryl/ heteroaryl/CH,-aryl/Boc ' (Rﬁ)( ¢ /N



| H NMR (400 MHz, DMb0-d6): 8 9.42-9.48 (1H n), 7.68(1Hd), 7.39(1H d),
4.32-4.36 (211, m, 4.02-4.13(4H m, 3.38-3.51(4H, hi dden under signal of
water), 2.34-2.36 (3H nm, 151.15-1.22(3H,m ESMS: 564.8 (M++1l) Step-5:

117- (5- Chl or o-t hi ophene- 2- sul fonyl) - 2- net hanesul f onyl - 4- oxo0-5, 6, 7, 8-t et rahy
dro - 4H9-thia-1,4a,7-triaza-fl uorene-3-carbonyl kam no}-acetic acid ethyl
ester. To the cool ed solution of conpound as obtained in step-4 (950 ng,
0.0017 nmol) in 20 dichloromethane (20 m), a solution of mchloro
perbenzoic acid (50-60% 0.72 gn in digﬁloronethane (30 mM) was added at
5-10C and stirred at roomtenperature fof 2 hours. Reaction m xture was
poured into water (100 m) and extracted with dichloronmethane (50 mM x 2).

Organi ¢ | ayer waSompainésbalrighio gatil forbiubaasdseon@birithf @ 8fulS@gi @W,ﬁlc)

sul phate and (gi(lﬁgicrl eDd of f unﬁ%e{mvaﬁuumto gi ve %gﬂ ré%[as a_crude soljd,
whi ch was u$® rOaR Xt SYBPEHIES 5URTP HBT CorpRung i o dpaie (&) epd d1V)spm ey 8 of
{[ 7- (5- chl osdetrhigpiterer R; RYIRK0RY Ry 2; hyshidaxite 4s 8fred abové. While Y and Ry are

t et r ahydr o- ﬁ%‘}%ﬁ‘t h};la- 1,4a, 7-triaza-fl uorene-3-carbonyli-am no}-acetic

aci d. R UPE P conpound as obtained in step 5 (0.8 g, 0.0013 nol)
in tetrahydrof urlange(ifl, the)compowal dftfo@iulDfla)SAf ibd Brdpy@ 8% iréhetikdl B9 BBpothd004

nol) in wate 2 s added. 36 The reactjon mxture was stirred at
room t enper 3{{?&8? @M ?\ﬁ’ﬁaﬁ?‘&{s agHo fsfets hixios fedpilowiag egreral fnvemle. vacuum and

remai ning nmass was acidified with dil ®feghydrochloric acid and precipitate
was appeared, which was collected by f trabti.on and washed w th diethyl
ether (40 m). Solid was dried undesn 6 give 220ng of title

conpound. 511-1-NMR (400 MHz, DMBO-d6): 8016.28 (I H, $), 12.9(1H bs), 9.64

oM 7.65 (I d), 7,3 Hd), 4.30-4.40 (2H . m, 4.08 (2H d),
3. 40- 3. 50E 2@‘*&?‘,}" % 5219‘(’(2%% hﬁ*‘fi)’?fd%ﬁ%?“ﬁ‘i‘.d‘érﬂggﬁ(eg ﬁ*é‘i% ogf‘"‘%!?g? éﬁ(")PhE%%!?B%gesfo%%Cb(%- 1)

| R (1{Br, GdrliodiimdRO4. &DIL714,13CarbbBAdidnililzoRyanek e- yB&Y €p@keaidu@doR]-yl-

2- Met hyi ul (%&gﬁ- 4-.C§xo- 6 ?1 8, 9-%&etﬁah¥%o- 4H, 511-10-t hi al, 4a-di aza- benzo[ aJ
azul ene-3-¢ gPiiginepbpiphpmi, bexatlugrophosphatey in the presenge of dwseddike Gatgpund
no. 79) aminStieP-ad triefhyMinkife il i@faprotic solvent such as tetrahydrofuran, dichloromethane

[ (2- Met hyl syl f any1- 4- oxo- 6, 7, 8, 9-t et r ahydr o- 4H, 5H 10°t hi a- 1, 4a15di aza- benzo
[ al azul ene-* Scar bonyl ) - am no] - acetic acid. The title conpound was
prepared using gheicb@apolmdcirabils (1BP6sH bé pREard bY WL ELBRRN A cotlpBRIE 2f
exanpl e-1 zféartl %f_rom, ) o

[ (2- et hyl ﬁ%@ . Withysiagle pxigizing repgeghsigh s appaion bydrogen peroxide in solvent

thi a- 1, #a- dikeZdoRaN 2By REulANS dicERERXMNE - A TolA] RESLLAAGh2 &l B¥! TRSt er
(step-2 of exan%l e-2). 2011-1-NWR (400 MHz, DMb0-d6). 6 9.50(1H t),

3. 97( 2H, d) ,coEpged-of dampuda (T upon atlalipe gydrobypis iy the prepnce3iibaye, ingluding alkalp

(2H M, 1. 19dbxifé sudHafmbodialBiydtRftelddMt iilhe Pt BReRt i EQI%%}&H&B

2- Met hyl sul ,arn§11- 4- oxg- 6? 7,8,9-tet reahydlr 0- ﬁﬁ,sgﬁk@%ol-%%a- , 4adi a’zg?tglér?ﬁo[ al a
zul ene- 3- c MKy thereofaRpHdescompaurt ofyfpraila deda- | -yl - et hyl ) - ami de 25To the

i hl or omet hane 126 TROe o BUEING Lah Be AR t nil bRt 4o be ' "
pyr r ol i28i ndorpulnginwit3 3-(bisotntsulferdmeieecradeimetis-[i HdioeacHisdion i ur e,
0. 0040 ol o) onDASE Qs sRon bR OB RER A BEM LI S 0B, 9T gani
| ayer was washedhagoniponid offdrodh(Id) can tegirepafeddbyreictiag thesotipomdsffamidanat e
sol ution. ' 81 off to vield a solid, which was
5stirred i ?‘ﬁe%gfﬁﬂs%%ﬁorgg% ?S %Vﬁ?ed?‘ieﬁﬂg‘ﬁﬁlgéﬁ%%xﬁw&t o give 0.35 gm of
title conpound. 11-1-NMR (400 Mz, 18): 8 10.07 (1H, bs), 4.18(2H, d),
3.69-3.71(2H, m), 3.53 (2Ht), 3.42 (2B8i).a2.70-2.73 (2H M, 2.41 (3H $),
o}

1.96-2.04 (2H,m, 1.75-1.90 (8H, mMRHESMERAZDT (M++1) IR (KBr, CM):
3297. 3, 1650. 9, 1601. 8 o

25



10 Exanpl e-7: Preparation of

| (2- Et hoxy- 4-0x0-6, 7, 8, 9-tetrahydro-4H, 511-10-t hi a- 1, 4adi aza- benzo[ al azul en
e- 3-carbonyl ) -am nol -acetic acid ( Conpound no. 81) Step-1: Synthesis of
[ (2- Et hoxy- 4-o0x0-6, 7, 8, 9-tetrahydro-411, 5H 10-t hi a- 1, 4a- di azabenzo[ a] azul en
e- 3-carbonyl )-am nol -acetic acid ethyl ester. 15The m xture of conpound
obtained in step-3 of exanple-2 (1.00 gm 0.0023 nole) and sodi um et hoxi de
(0.318 gm 0.0046 nole) in ethanol (20 m) was stirred at 80C for 15 mn
and then 10 hr at roomtenperature. The geaction m xture was poured into IN
HCl1 and extracted with ethyl acetate (56 m x2). Ethyl acetate was
distilled off and crude residue was purified using 20% et hyl acetate in

hexane. Thewhdréifitd, @) R,,\/@raee & fihdd e@(lllb@‘fef inf RitEH1Y S1VenDarihadd s12f ab bffrldi‘ne at
conmpound. ém§ gﬁ%&éﬁ CDC13): S 9.20(1H,t), 4.49(2H,q), 4.18-4.24
(4H 1), 3.6 t S270273(2Hm),178188(6Hm) 1.43 (3H1),
1.26(3H,t) ESMs: ThB%n%oﬁ:M oF fonnula (18} @Bn Also NN pHRP t%f alkaline hydrolys1s of

[ (2- Et hoxy- 4- oxo 6, 7 812 é& hydr o- 4H, 511- 10- thla 1 di aza25benzo[ al azu
ene- 3- car bdi¥PpY frﬁ.}t]m & rasenceggf base includipg alkali hedreyds eish@s

prepar e ustiyﬂgmﬁie%dl ﬂarmdfwdilﬂlnvﬁkeqe%@aklom&ﬂ water 0886kl aldrdpr step-4 of
exanpl e- 1. gR (400 d6): 5 12.50 (1H, bs), 8.61 (1H t),

4. 34( 2H, q), he Sempaund sf @mgiaéllv)ztﬁp hi prepargsbyreagfirigshe apprgpriate aggoes 0§ 1
(6H m, 1. Eamﬁﬁd‘l{ll))wxﬁl el mgﬁéxtﬁ&d}'ﬁ‘cxﬁaté iR sﬁf@le soiPdhd duch as xyiene toluene or
3316.2,1711.9, 1655. 8 Exanpl e-8: Preparation of

2- Hydroxy rWQPGBZePeSt@e‘P@ElF%('FRFEﬂ"HMH 5H- 10-t hi a- 1, 4adi aza- benzo[ a] azul ene-
3-carboxylic acitge. wﬁﬂ&h@xyﬂoﬁﬁulbmkmdﬂ)é&olémaﬂﬂnés@@%@x%ie@%&

To the %tlrred suspensi on

[ (2- hydPox €45 dPolseeithen Sylﬂtlf'étziﬁféw;wgomﬂoq dsyaribel im Jiteratarg- G152 2006425283 7a) azul
ene- 3- car bari) AR APKRRE ChemAGY, dzob@ 4%@238'5@190 @e@ﬁ%Pcémh%)cxaP?aJa?’lab e.

di chl oromet hane (20 nml), triethylam ne e) an

cycl ohexyl am ne (0.29 m, 0.0025 nole) were added. To the reaction m xture,
hydr oxybenzotri azal e (0. 28 gm 0.002Q. &g and

1- ( 3-di net hyl am nopropyl) - 3- ethylcaroo T Hlue hydr ochl ori de (0.60 gm
0.0031nol e) were added ayd sty ed at roon1tenperature0f E%;;H

Di chl or onet hane di f foeand I'N hydroc rﬁ) was
added to the regjl Eteisqpar t ed—sotd—28wa By Filtration.
The solid thus obtainéd Wa&Htirred in nethanol K, 20, n1 at 60C for 0.5 hr

filtered and suck drled_to give 0.60 gmtitle conpoqu "H NVR (400 MHz,
CDCI 3): 5 15.74 (1H*$Y “é*“@&’(zlﬁ t), 5.86(1H, d), 4.05 ((2H,d), 3 75- 3. 82

(1H, m), 3.63-3.65 (2H N .72 (2H M), 1.78-1.93 M8H m , 1.66-1.71
(2H 1, 1.58- 1. 63(2H fﬁm &7 (2H ), 1.14-1.16 12 ESVS: 417. 2
(M1) IR (KBr, CM} 3, 1661. 4,1653.4 39 Lom]'Th fgbl wi ng

representative congo ﬁhs offt he present i nvent {4, Wer eV prsepar ed i n anal ogus
manner by using the synthetic schemes as descrlﬁbdganye 5Tabl e- 1: Conp.

H NMR (400 MHz, DMBO- d6) MASSER (KBr, CM 1) No.
R, = -SO,Ry/ -COR, / - C(O)OR,/ -C{O)NHR/ -C(OINR,R, / “C(SINR,R,/ -C(S)NHR,

15
Several N-unsubstituted and N-substituted derivatives belongs to formula (I), such as
compounds of formula (le), (Ja-2) and (Ic-1) can be prepared from the compound of formula
(1a-1), as shown in scheme B, wherein R, Rj, Rs, R3, R3', R4, Rg, Ro, m and n are as defined
above.
20 The compound of formula (Ic-1) can be prepared by oxidation of compounds of

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



35 16.27 (1H,9$),12.9 (111,bs), 9.67(1Ht), 4.38- 403.1 (M+1)IR (KBr, CM):

3263.9 4.43(2H,n), 4..08 (2H,d), 3.52(2H bs), 3.34(2H,,1746.3 ,1625.3

hi dden under signal of water) 3.01(314,3%) 45 16.26 (1H %), 12.9 (1H, bs),

9.67(1 H2O, 4..61- 409. 1(W1)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(211, partailly overl apped by

water signal) 2 25- 2.33(2H,m, 1.98-2.04(1 1-1,m, 0.90-0.93 (611, m 55

16.26 ( | H $),12.9 (1H bs), 9.67(1H, t) 4..46- 431.1 (M4-1)IR(103r,CM):

4.50(2H, m), 4.08(2114), 3.61 (2Ht), 2%4 3.50 (3H 3302.8,1717.7,1682.6

partailly overl apped by water signal) 25(611,

6515. 98(1H, $), 12. 7(1 H, bs), 9. 81( 1H, $), 3. 15- 376 1(W1)IR(KBr CM'):

3.25(2H m, d&hRbmbeiRBe (2 Hobth, tedpdibude o2 (2611, , t%ﬂ@@e@bﬁ%%&c&a yiRIkisin the

1. 90- 2. 00( 2H, n% 8-1.80(811, nrf 75 12.9 (1H bs 62(111,t ) 7.71(211, d),

7.45 (2H, d) Preg ef?hﬁﬁmqlﬁbv@?lkw;dwde yigh @5 gad "gm)hydr@xm(dﬂfn prt sglvent_ 3 33

(411, part aiiké paa8 ar&lrﬂl@t&oi%gm%t&v&fb@@&ﬁ@efﬂseraa@é%r286 meal ) , 2.38

(311, %) 85129(%H bs), 68 (1H,t),. 8.79 i) 45-7. 47

441. 9(W 1) | R( KB Pot“?l‘?:f frgava gs52) oAy bF)Pfepefeé Y(Hﬂth*ﬁmg vagioug Ra grogps inoH m

), 3273. 85173&11&1.131@%@ f&nﬁxla(’@egi Byl feabling iBwitl strdtidhgent s36h 3s dQfohdildhlorileslden

under signal of water) 95 16.22 (1H,$), 9.6701-1, % 61-4.91(2H m, 3.77-

390. 9( M - 1) FRPRE} %wsies &hle@fwemlsoozwmw( Qaqu?ﬁvéjaéwriéw&ot@wgmawwd

wat er ) 3280. darbak{ctBiofe chibbids 1n7the Qes&'ée 8f éx%ar(lé bhd@uchOas t8ethAlinik, phRink®r AL

(1H bs), 9.69 (1Ht), 4.08 2Hd) 211,1) 3080(N1 1) 1'R(1CBr, CM') :

2.84(21-1, F’fﬂlyin?fe@hﬂewmzﬂvmté&aiﬂ@hwaea gitaromethany qghisture HermAt( 400

Mz, DMVbO- 4)J¥haShRerbdiB for £hls, No. 1289.97(111,0, 3.44 (2H d) 3.04-3.12

(2H, M, 2.46 (211, partai II over | apped by solvent signal) 65-

1 B0( 41l 135 orbrpetatd of Tagy (g pranchy, a3 o dpstvietion o R group in
compounds'of formula (la-1) using acidic reagent like trifluoroacetic acid in inert solvent like
tetrahydrofuran or dichloromethane at room temperature for 2-6 hrs.

The-compound of formula (Ia-1) can be prepared from compound of formula (III) as

described m Scheme-A.

15 Scheme - C
fj» g e S
B N )\ ml
IdlY NBocand Z = § R IcZY NBoc and Z =S

et el
R, Ry

If, Y = NH 13-2,Y = NR, 1c-3, Y =NR,
R, =CH,-ary} R, =CH,-aryl

In an alternate way, various N-unsubstituted and N-substituted derivatives belongs to
formula (I), such as compounds of formula (If), (Id-2) and (Ic-3) can be prepared from the
20 compound of formula (Id-1) or (Ic-2), as shown in scheme C. wherein R, Ry, Ry, R3, R3+, Ry,

m and n are as defined above,



3.00 (1H, M, 2.62-2.78 (1H, m, 2.35-2.42 (111, m,

1.95-2.10(1H, m,1.40-1.55(1H m, 125-1.35(1H, m, 0.92 (9H, $) 148 16.43

(1H, %), 12.39 (1H, %), 9.58 (1H,t), 3.54 321.9(M1) (2H,q), 3.19 (2H 1),
2.82 (2H, t), 2.50-2.55 (2H, partailly overl apped by solvent signal) ,
2.35- 2.45(2H,m) 1511-1- NVR(400MHz, CDC13) 394. 1(M++1) 5 16.21 (1H $),
9.67(1H %), 3.68-3.72 (2H, M, 3.55- 3.60 (1H, rr), 2.90-3.10(111, m, 2.60-
2.74 (3H, m, 2.35-2.45 (1H, m, 2. 05-2.15(111,m, 1.45- 1.60(1H m,1.30-1.40
(1H, M 0.95 (9H $) 168 16.24 (1H, bs), 92§7 (1H. t), 7.55-7.58 (211,n), 7.32
(2H,t), 4.60-4.80 (2H, M, 4..09 (2H, d) 80- 3.90(1H, bs),

3.55-3.65(111, bs), 3.35 (2H, hidden under signal of water) 196 9.63 (1Ht),
7.98 (211,d), 7.2 aﬁdhlnhodl)d of. &&n(quabs) caid. B8 piéplked) by Jalkelnd. l‘é,erolySJS of

2H, m arta|II over.l r si gna den under
gl gnal Ioof watt é%é 9ta %E;ﬁ;t ilay %gre(“g’ﬁF Bijbasef“éég’(l%ﬁl%‘flhyé‘r Kh @5

407 ( Mk- 1) 33,031411n(®ﬁﬂqx1d%laddlﬁﬂmﬁﬂﬁdﬂﬂerﬁIhgﬂ&krah‘»}fdrdﬂﬁffaﬁI’\).raterlorZﬁxﬁJQelﬂ;eﬁ)}fz&l&nﬂﬁ- 24
(1H %), 9.68 49, (211, d) 7.31 (2Hd), 483.1(M1) 4.60-4.80 (2H, bs),
4.09 (2H, d)'3m ‘@B"é"a% (%11, m), 3.37 (214, hidden under signal of water),
2.63 (251,0 1.58né zdrmmunaoemummd DHtambe plep@td 3% 1nttbddAbg Yarhfhs @ Hrdup.at 7. 64

2H,d), 7.48 4. 75(211, 76-4.03_(4H.9, 3, 35- 3. 65
EZH )41 oW’ eifgz‘?{]ﬁﬁﬁ“t‘%dﬁﬁiﬁé’w b’%‘%“f@@é&d% ( Cmp&'iy LdR |1y
2v8r7 | Zgg(e\cjv tliwpm&haarofsuga‘b@d Dase Hi@tn&ﬁ Ilaﬂﬁrid;ipﬁ%ne c%l@&e(ﬁyﬁorpﬂcg&ggﬁd dolvéndH, M ,
(2H partail® P%}‘ %@gﬁ%ﬂm ﬁ@i"?%ﬁl{jﬂé | pomzemperatyng fozi 563-9. 69 (2H, N,
(72i0| 7.34 (2H n)me Jora{ﬁ)Uﬁ&JOféfmﬂ;ullzﬁ(Tﬁ cénllgséetalﬁedllg{ t\fl\xgtl:ﬂ;et@ﬁ}catlﬁla(lgi)ﬁsoz lghﬂdkl@éo?- 06

. ar | overl a SI
(1H, bs§% % lﬁ?c" )Q*‘rtg a{l? “d‘)hg Psese%?e(ogf)ca%ogs\{mid&zf&fkew%y Koy al of Boc
(11 1,m, %r&%-zémé@mﬁ@ﬂed&m 1ke 3A11GotbhoBiidIstedintandfért §1eR@ kO et WRId8S flran or
- 17(6H, d) dichloromethane.

In an alternate way, the compound of formula (If) can be prepared by the Boc

deprotection of compounds of formula (Id-1) using similar conditions as described in
15 scheme-B.

Scheme - D

e e

1 %4&4‘;{0}{ [“;“ﬂ\_ “rﬁ Mrr

Ig Ih, P = NR,R,, NHOR,

20  Various compounds of formula (I) such as compounds of formula (Ig), (Ih) (Ii) and (j) can
be prepared from the compound of formula (Ia) or (Ib), as shown in scheme D, wherein R,
Ri, Rz, R3, Ry, R7, R7,Y, 2, m and n are as defined above.



26516. 26 (111,bs) 9.67 (1H2O, 7.33-7.40 (5H,n), 5.15 457 (W1) (214,9),
4.59 (2H,bs), 4.07 (2H,d), 3.72 (2H bs), 3.33 (2H, hi dden under signal of
water) 275 16.2 (1H,bs) 9.67 (IHA), 4.61-4.64 (2H m, 4.08 405.1(nt1)
(2H,d), 3.72-3.76 (21-1,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 9.66(1H20, 7.24-7.39 (4H M, 4.62-4.72 (2H, M, 475.1 (he-1)
4.08 (2H,d), 3.75-3.86 (41-1,m , 3.20-3.30 (21-1,m, 295 16.21 (1H, bs),
12.9 (1H,bs), 9.67 (1H,t), 4.60-4.67 433.0 (he-1) (2H n), 4.08-4.09 (2H m,
3.75 (2H,t), 3.15- 3.31(21-1,partailly erl apped by water signal), 2.39-
2.47 (21-1,m partailly overl apped by solvent signal), 2.14-2.16(1H m,
1.73-1.77 (2H, ”)Thelcoﬂ@ouﬂd &Qodkiaih) &n®Rplo %d@?kabﬁl@th@@é{ﬁp&ﬁd%ffdrﬂuﬁs)
9.66 (1Ht), 3.31-3.54 (4H, 2. 72- 352 M+1) 2. (21-1, |n) 250255
(211, part ai KHEWBKI/@?W%%&HB ShieAehplingr t)s“"hlaséérb?ld‘!ﬂé@igwr Bprg 69
(1H bs), 7.27 (2thettom %@%f@&*ﬂxu@)(h)éarﬂ@ #pdsedl t(y\é’fléh)me(]%ihr&lyﬁgof cdmpoudddt $)
364(21I|tb_qn%1 349§%RI—,Ibs;aep 111- NVR (400, MHz,
HVBO- d6)  ( 2f9Huledt) inRrorrasen ‘Hé’affﬁﬁt‘@?g glkg}hngpr @dwsawl( g5 pogduym Inperiderand gy |
M) 32 3 16119&1 £o|lvehk lb&)tetral@drﬂ;ft(reikﬁm@&} m&n&ﬁné theledd. , 4. 46- 349.8 (M+-1)

KB 2H 2.70-2.80 (2H,
gZR g 1. rl 1736 2. 16 cémpourgd of %ormuia (i) can be obtarlged 'by reacting oompm(mds orpfonnula (Ib)

with sodium alkoxide such as sodium ethoxide in suitable solvent such as tetrahydrofuran at
room température.
The compound of formula (Ig) can be prepared by alkaline hydrolysis of the
10 compound of formula (Ia).
Scheme - E -

~ ; O CH
Y rzz/'\N OH R, R
R, M
Ie 1k, P = NH,, NR,R,', NHOH, NHOR,
15 Various compounds of formula (f), such as compounds of formula (Ik) can be

prepared as shown in scheme E, wherein R, Ry, Rz, Rs, Ry, Y, z, m and n are as defined

above. The :compounds belong to formula (Ik), where P is -NH;, -NHR7, -NRsR7 NHOH and

NHOR;7 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»R; and NHCOR; can be
obtained by coupling of formula (IV) or (I} or (Ic) with suitable reagenets and conditions.

A general synthetic method is provided for each of the disclosed groups of chemical

compounds.h 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



1.77-1.85 (21-1,m), 1.65-1.75(4H, m, 1.42 (3Hd) 33 59.69 (1H2O 8.56
(1H,$),7.99(1H bs) 7.66 (1H d), 461.9 (M') IR(KBr,CMI):
4.624.76(2H, ), 4.03 (2H d), 3.80-3.95 (2H, ) 3262.6,1634. 1, 1538. 8

3.36-3.65 (2H, partailly overl apped by water signal),

9.72 (1HA),

4.08 (211,d), 3.19 (2H t), 349.9 (M-1) IR(KBr,CM): 2.44

(2H,$), 1.57 (2H,t), 1.00 (6H $) 3256.9,1718.7, 1680.8 35

816. 24( 1H, bs), 9. 67(1H,t), 7. 65(1H, d), 7. 57 434.9 (M]) IR(KBr,CM): (1H, d),
4.83 (21-1,

bs), 4.08 (211,d), 3.96 (2H ty, 3.34 3300.7,1716.5,1679.7

hi dden under signal of water)

10

15

20

25

techniques and microwave techniques from starting material which are either purchased or
may be readily prepared using prior art methods. |

The. compounds of the present invention may have chiral centers and occur as
racemates, racemic mixtures and as individual diastereomers or enantiomers with all isomeric
forms being included in the present invention. Therefore, where a compound is chiral, the
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
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 exe_:mpliﬁed by the following specific examples. The examples are not to be
considered 1j10r construed as limiting the scope of the invention set forth.

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

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

0o 0
QJ]\A OH
S’i*n OH #:?;

Step-1: Synthesis of 2-methylsulfanyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-
fluorene-3-carboxylic acid. ‘

The suspension of 4,5,6,7-tetrahydro-benzothiazol-2-yl-amine (8 gm, 0.0519 mol)
and S5-(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 fo
room temperature and filtered. The solid, thus obtained, was washed with ethanol (20 ml)
followed bj 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,): §'13.55 (1H, s), 3.30-3.34 (24, m), 2.68-2.72 (2H, m),

34 8 16.17 (1H %),

(2H,



36 816.26 (1H,bs), 9.69 (1Ht), 8.45 (I1Hdd), 8.17 426.8 (M++1)

| RCKBr, CM'):  (1H,dd), 7.02 (111,dd), 4.72 (2H $), 4.07 (214,d), 3.94
3375.9,1718.6,1675.7 (2H,t), 3.35-3.46 (2H, partailly overl apped by water
si gnal) 37 8 16.25 (IH,$), 9.67(1Ht), 7.56 (111,d), 7.46 (1H dd), 490.8
(Me-1) TR(ICBr,CM): 7.24 (1}1,d), 4.68 (211,bs), 4.09 _
(211,d),3.91(311,%), 3376.0,1702.0,1647.0 3.34 (411, hidden under signal
of water) 38 8 16.20 (IH, $), 9.76(114,0,4.08 (2H,d),3.34 (214, 350.0

(M-1) 28

2.48(3H, s), 1.88-1.92 (4H, m)

ESMS: 296.90M™+1)
Step-2: Sy_‘nthesis of [(2-methylsulfanyl-4-0xo0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-
fluorene-3-carbonyl)-amino]-acetic acid ethyl ester.

5 To the solution of acid compound as obtained in step-1 (7.0 gm, 0.0236 mol) in
dichloromethane (250 mi), triehtylamine (9.85 ml, 0.070 mo!) and glycine ethyl ester
hydrochloride (4.93 gm, 0.0354 mol) were added at room temperature. To the reaction
mixture, 1-(3-dimethylaminopropyl)-3-ethylearbodiimide hydrochloride (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 fm'ther:slm"red in mixture of ethyl acetate (20 ml) and diethy! ether (30 ml) and filtered.
Solid, thus obtained, was suck dried to give 6.2 gm title compound.

'H-NMR (400 MHz, CDCl3): 8 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.1)

ESMS: 382(M*+1)
Step-3: Synthesis of [(2-methanesulfonyl-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-
ﬂuorene~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 solﬁtion 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 ! 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 evaporated to give 2.5 gm of
title compound.

"H-NMR (400 MHz, CDCls): 6 7.42 (1H, bs), 4.18-4.27 (4H, m), 3.36-3.37 (2H, m),
3.33‘ (31-{,3), 2.72-2.76 2H,m), 1.87-1.91 (4H,m),1.30 (3H,1)
ESMS: 413.9 (M'+1)



| RCKBr, CM'):  hidden under signal of water) , 2.80-2.82 (2H m |,
3267.8,1736.2,1677.8 1.72174(2H, m,1.61-1.63(2H m,1.49-1.51 (211, m,
1.32-1.35 (2H,m 39 111-NMWR (400 MHz, CDC13) :816.04 (1H,bs), 9.74 453.1
(M IRKBr,CM): (1H,bs),7.08-7.26 (3H mM, 4.16-4.18 (2H m, 3.73-
3295.0,1674.8,1633.3 3.75 (211,m, 3.52-3.54 (2H m, 3.39-3.41 (2H m,
2.88-2.92 (611, M, 2.06-2.10 (2H m 40 816.05 (111,%), 9.86 (111,d),
4.47-4.49 (I HmM,3.19 364.2 (M+-1) IR(KBr,CM):

29

Step-4: Synthesis of [(2-hydroxy-4-ox0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-
ﬂuorene—3—:carbonyl)-amino]-acetic acid.
To the solution of sulfone dertvative as obtained in step-3 (2.5 gm, 0.006 mol) in
tetrahydrofuran, a solution of sodium hydroxide (0.75 gm, 0.0187 mol) in water (15 ml) was
5 added and stirred at room temperature for 4 hours. Tetrahydrofuran was distilled under
vacuum and the remaining solution was acidified by 1N hydrochloric acid and stirred for 30
minutes. Solid, thus appeared, was filtered and washed with ethy! 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 ): § 9.70(1H,1), 4.06 (2H,d), 3.15-3.21 (2H,m), 2.60-
10 2.70(2ZH,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-thla—1,4a-

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

Q“ [ Ao
S/!Q*N OH/?/

15 :
Step-1: Synthesis of 2-methylsulfanyl-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-
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-benz&[a]azuiene-3-carbonyl)-amino}—acetic acid ethyl ester.,
25 The title compound was prepared using similar method as described for step-2 of

example-1.



(2H,t),2.44 (2H, $), 1.56 (2H t),1.42 (311,d), 1.00 3254.2, 1738.1, 1533.3
(6H: s) 43 Conp. No. 41 'HNWR (400 MHz, DVMBO-d6) 5 9.67 (1H, bs),
6.59-6.61 (3H, m), 4.58-4.73 (2H,n), MASS 480.0 (M+-+) IR (103r, CM')

| R(1CBr, CM')

4.06 (211,d), 3.87-3.88 (m 211), 3.77 (6H,$) ,3.36-

3065. 4, 1725. 1 1629.6 3.65 (2H, partailly overl apped by water signal),
516.25 (114,%), 9.67 (114,0, 8.02 (2H,d), 7.75 (214,d), 505.0 (M+1)

| R(KBr, CM")

10

15

20

25

© " 4.79 (1.2H,bs), 4.54 (0.814, bs), 4.09 (2Hd), 3.95
30

'"H-NMR (400 MHz, CDCl3): & 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,m), 1.27 (3H,1)

ESMS: 396 (M*+1)

Step-3: Synthesis of [(Z-methanesulfonyl-4-oxo-6,7,8,9—tetrahydro-4H,Si—I—l0-thia—l,4a—
diaza«benzb[a]azulene—3-carbonyl)«amino]~acetic acid ethyl ester.

To the cooled solution of compound as obtained in step-2 (3.0 gm, 0.0076mol) in
dichloromethane (60 ml), a solution of m-chloro perbenzoic acid (50-60%, 4.50 gm) in
dichloromethane (60 ml) was added at 5-10°C and stirred at same temperature for 3 hours.
Dichloromethane (100 mi) was added to reaction mixture and partitioned between
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
diethy! cthe:r {100 mil). The solid, thus obtained, was collected by filtration and suck dried to
give 2.5 gm of title compound.

'"H-NMR (400 MHz, CDCl3): § 7.36 (1H,bs), 4.19-4.27 (4H,m), 3.68-3.71 (ZH,m), 3.33 (3H,
s), 2.80-2.83 (2H,m), 1.78-1.91 (6H,m), 1.30 (3H,t)

ESMS: 428(M'+1)

Step-4: S)Emthesis of [(2-hydroxy-4-0x0-6,7,8,9-tetrahydro-4¥,SH-10-thia-1,4a-diaza-
benzo{a]azjulene—3-carbonyl)-amino]-acetic acid.

Theftitle comi:ound was prepared using similar method as described for step-4 of
example-1.

'H-NMR (400 MHz, DMSO-ds): §16.2 (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 '

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)

Q
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3284.4,1742.8,1685.0 (0.811, bs),3.57 (1.211, bs), 3.34 (211, hidden under
signal of water), 3.28 (3H $) , 43 5 16.00 (1H,$),9.89 (1H d), 4.44-4.45
(1H, M, 3.20 392.2 (1W1) IR(ICBr,CM): (214,0,2.44 (241,9%),
2.19-2.23(1H,nm,1.56 (2Ht), 3261.2,1736.1,1682.0 1.00 (614,9%) ,
0.92-0.95 (61-1,m 44 5 16.04 (1H,$), 9.85 (11-1,d),4.47-4.50 (114, m,
3.19 366.0 (ML1-1) IR(KBr,CM'): (214,0,2.44 (241,%), 1.56 (2Ht), 1.42
(3H,d), 1.00 3265.3,1738.3,1689.8 (6H, %)

31

Step-1: Synthesis of 2-methylsulfanyl-4-0x0-5,8-dihydro-4H,6H-9-thia-1,4a,7-triaza-
fluorene-3,7-dicarboxylic acid 7-éthyl ester.

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

5  example-1 : _

'H-NMR (400 MHz, DMSO0-dy): 6 13.52(1H, s), 4.60 (2H, bs), 4.09(2H, q), 3.69(2H, bs),
3.27(2H, bs), 2.43(3H, 5), 1.22((3H, 1)

ESMS: 370.1 (M™+1)
Step-2: Synthesis of 3-(ethoxycarbonylmethyl-carbamoyl)-2-methylsulfanyl-4-o0xo0-5,8-

10 dihydro-4H,6H-9-thia-1,4a,7-triaza-fluorene-7-carboxylic acid ethyl esfer.

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

15 ESMS: 455.2 (M'+1) ‘

Step-3: Synthesis of 3-(ethoxycarbonylmethyl-carbamoyl)-2-methanesulfonyl-4-oxo-
S,8-—dihydr§-4H,6H~9-thia-l,4a,7—triaza-ﬁuorene~7-carboxylic acid ethyl ester.
The title compound was prepared using similar method as described for step-3 of

7 example-2.

20  'H-NMR (400 MHz, DMSO-dg): 8 8.59 (1H.1), 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
(6Hm)

ESMS: 4872 (M*+1)
Step-4: Synthesis of 3-(carbexymethyl-carbamoyl)-2-hydroxy-4-oxo-5,8-dihydro-

25 4H,6H-9-thia-1,4a,7-triaza-fluorene-7-carboxylic acid ethyl ester.

Theitiﬂe compound was prepared using similar method as described for step-4 of
example—l..
'H-NMR (400 MHz, DMSO-dg): 6 16.24 (1H,s), 12.9 (1H,bs), 9.66(1H,1), 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 6 9.70 (1H bs), 7.63(21i,$),4.60-4.72 (211, m,4.01 526.9 (Mi-1)
|R(KBr,CM'): (2H,d),3.77-3.88 (5H, m3.35-3.60 (214, partailly
3255.7,1741.6,1673.2 overl apped by water signal) 46 6 9.74 (111, bs),
8.04-8.07(31-1,m, 3.91-3.93 (41-1,m, 549.2 (M4-1) IR(KBr,CM): 3.59-3.61
(2H, M 3.35 (214, nmerged with water 3267.6,1731.4,1679.5 signal), 2.86
(2H,t) 47 59.67(114,bs),7.40(2H,d), 7.30(211,d),4.70 469.1 (M4-1)
|R(KBr,CM'): (2H,bs), 4.08 (2114),3.62-3.90 (2H, m, 3. 34 (2H,
3270.1,1742.6,1683.5 1

ESMS: 395 (M*-1)

IR (KBr, CM™): 3260.2,1741,1672.8
Examgle—4§ Preparation of  {{2-hydroxy-4-oxo-7-(5-trifluoromethyl-pyridin-2-yl)-
5,6,7,8-tetrahydro-4H-9-thia-l,4a,7—triaza-ﬂuorene-3-carbonyl]-amino}-acetic acid

5 (Compound no. 18)
O O
F
F =N S/L:N oH ©

Step-1: Synthesis of (5-(5-triﬂuoromethyl—pyridin-z-y!)-4,5,6,7—tetrahydro—tbiazolo{SA-
c]pyridin-2-ylamine),
10 The: mixture of 1-(5-trifluoromethyl-pyridin-2-yl)-piperidine-4-one (9.9 gm,(.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
15 mol) were added to the solution and stirred at room temperature for overnight. The resultant
solid was collected by filtration and washed with methano!l (10 ml) to give 6.0 gm of title
compound.
'H-NMR (400 MHz, DMSO-dg): 8 8.43 (1H,s), 7.82 (1H,dd), 7.04 (1H,d), 6.82(2H,5), 4.62
(2H,5), 3.96 (2H, 1), 2.55 2H,1)
20 ESMS: 301(M™+1)
Step-2: ESynthesis of  2-hydroxy-4-oxo-7-(5-triflucromethyl-pyridin-2-y1)-5,6,7,8-
tetrahydr0;4H~9-thia-I,4a,7—triaza-ﬂuorene—3~carboxylic acid ethyl ester.
The: mixture of  5-(S-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
25 mol) in xy!ene (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



merged with water signal), 2.61(214,0,1.57-1.66 (211, m, 0.91 (314,1)
48 6 9.67 (11-1,0, 8.22-8.28 (311, m, 4.79 (1H bs), 4.57 563.1 (M4-1)
IR(ICBr,CM): (111, bs), 4.07 (2Hd), 3.95 (1H, bs),3.57-3.36 (314,
3269.7,1722.9,1691.7 partailly overl apped by water signal) 49 5 9.69
(114,0, 7.61-7.63(2H,m,7.37 (1H,dd), 4.05 481.1 (M4-1) IR(KBr,CM):

(211, d),

3.72 (2H,'$), 3.54 (21-1,bs)3.26 (211, partailly

3247.9,1733.0,1684.3 overlapped by water signal), 2.82 (2H1) 52
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filtered to remove insoluble residue. Dichloromethane layer 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), 4.4?’ (2H, q), 3.94 (2H,t), 3.53-3.56 (2H,m), 1.44 (3H,t)

ESMS: 440.9 (M*+1)
Step-3: Synthesis of {[2-hydroxy-4-exo0-7-(5-trifluoromethyl-pyridin-2-y1)-5,6,7,8-
tetrahydr0;41{-9-thia-1,4a,7—triaza-ﬂu0rene-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 ﬁydrochloride (0.42 gm, 0.0030 mol) was heated in dry pyridine (10 ml) at 100°C
for 5 houts: Pyridine was evaporated to dryness and residue was stirred in diethyl ether (50
mi). The so}id, thus obtained, was collected by filtration and washed by ethanol (10 ml) and
diethyl ether (10 ml). It was suck dried to give 260 mg of title compound.
'H-NMR (400 MHz, CDCl3): 8 15.99(1H,s), 9.74 (1H,1), 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 (ZH,1), 1.30 (3H.t)
ESMS: 498 (M'+1)
Step-4: Synthesis of {[2-hydroxy-4-oxo-7-(5-trifluoromethyl-pyridin-2-yI)-5,6,7,8-
tetrahydro-4H-9-thia-1,4a,7-triaza-fluerene-3-carbonyl}-amino}-acetic acid.

The;titie compound was prepared using similar method as described for step-4 of
example-l.;
'H-NMR (400 MHz, DMSO-dg): 8 9.67 (1H,t), 8.48 (1H,s), 7.91 (1H,dd), 7.14 (1H,d), 4.85
(2H,s), 4.07 (2H,d), 4.01(2H,0), 3.34 (2H, hidden under signal of water)

ESMS: 467.9 (M*-1)

IR (KBr, CM™): 3292.7,1725.7,1677.7
Examgle-s;— Preparation of {[7-(S-chloro-thiophene-2-sulfonyl)-2-hydroxy-4-oxo-
5,6,7,8-tetr%1hydro—4H-9-thia-1,4a,7-triaza-ﬂuorene~3—carbonyl]-amino}-acetic acid

(Compound no. 17)



5 939(1H,bs), 7.72 (21-1,d),7.59 (2H,d), 3.81 482.9 (M4+1) |IR(KBr,CM):

(2H, bs), 3.76(2H,d), 3. 38-3.52(214, partailly 3279.6,1734.1,1681.1 overl apped
by water signal), 3.26-3.38 (211, partailly 44 Conp. No. 'H NWR (400 Mz,
DMSO-d6 ) overl apped by water signal), 2.83(211,0 MASS IR (M, CM) 53 8
16.13 (1H, %), 9,71 (1Ht), 4.08 (2H,d), 3.14 (24,0, 380.0 (M++1)
IR(KBr,CM): 2.43(211,%),1.59 (2H,t),1.30-1.37(4H, m,0.80
3227.6,1741.8,1676.6 (6H,t) 54 816.05(1H, $),9.95(1H, $), 3.18(21'J,t), 2.44
378.2 (141-1) IR(KI3r, (2H %), 1.53-1. %9 (84, m, 1.00 (611,9%)

Step-1: Syntbesis of 2-methylsulfanyl-4-oxo-5,8-dihydro-4H,6H-9-thia-1,4a,7-triaza-
fluorene-3,7-dicarboxylic acid 7-tert-butyl ester. '

5 The title compound was prepared from 2-amino-6,7-dihydro-4H-thiazolo[5,4-
¢Jpyridine-5-carboxylic acid tert-butyl ester using similar method as described for step-1 of
example-1.-

'H-NMR (400 MHz, CDCLy): § 13.38 (1H,bs), 4.56 (2H,bs), 3.76(2H,t) 3.42(2H, bs), 2.49
(3H, s), 1.50 (SH,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, CDCh): § 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, 5), 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-3-carbonyl)mamino]-acetic acid ethyl ester.

20 To the solution of N-Boc derivative as obtained in step-2 (19.0 gm, 0.0394 mo}) in
dichloromethane (60 ml), trifluoroacetic acid (60 ml) was added over 0.5 hour at 0-5°C and
stirred at ro:Dm 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.



3228.7,1730.4,1688.6 55 8 15.81(1H, bs),10.38 (1H,d),7.32-7.41 (5H m, 428.0
(1WH1) IR(KBr, 5.50 (1H,d), 3.20 (2H,t), 2.44 (2H %), 1.56 (2Ht), 1.0
29.8.0,1732.1,1683.7 (6H %) 56 6 16.22(1H,9$),9.72 (11-1,0,8.50 (1H,d),
7.84-7.85 441.1 (M1) IR(KBr, (211,m, 7.47-7.54 (3H m, 4.25-4.35
(IHm, 4.09 3323.0,1733.9,1670.7 (2H4), 3.35-3.50 (IH partailly

over | apped by wat er signal ), 3.10-3.35 (1H, partailly overlapped by

wat er signal ), 2.95-3.05 (1H ), 2.60-2.70 (IH ), 2.00-
35

IH-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.,1)
BSMS: 382,9 (Mr++1)
Step-4; Synthesis of {[7-(5-chloro-thiophene-2-sulfonyl)-2-methylsulfanyl-4-0x0-5,6,7,8-
5 tetrahydro¥4H»9-thia-1,4a,7-triaza-ﬂuorene-S-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 (0.31 ml, .0039 mol) in dichloromethane, a solution of 5-chloro-thiophene-2-
sulfony! 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 m! 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-ds): & 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 (3H,m),
15 1.15-122(3H,m)
ESMS: 564.8 (M"+1)
Step-3:  {[7-(5-Chloro-thiophene-2-sulfonyl)-2-methanesulfonyl-4-ox0-5,6,7 8-tetrahydro -
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 extracted 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 puﬁ'ﬁcation.
Step-6: Synthesis of {{7-(5-chloro-thiophene-2-sulfonyl}-2-hydroxy-4-ox0-5,6,7,8-
tetrahydro{~4H-9-thia-l,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.



2.10 (1H ),

1.85-1.95 (1H,m 57 8 16.39(1H $),9.64 (I Ht),

4.08(2H,d),2.93-2.94 306.3 (M-1) IR(KBr,CM1): (21'I,n), 2.60-2.62

(2H, M, 1.78-1.82 (41-1,m,

(1 HA), 4.08

signal ), 2.

(211,d), 3.34 (IH 336.1 (Ne-1) IR(KBr, nerged with water
90-3.10 (1H n), 2.72- 3256.9,1733.5,1674.4 2.80 (111, m,

2.20-2.30 (1H ), 1.85-1.95 (211, M, 1.40-1.50 (1H m, 1.04 (3H,d),

8 16.16 (1H,

10

$),9.70 (1HA), 4.08 (2H,d),3.34-3.40 364.1 (M-1) | R(KBr,
36

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.

'H-NMR (400 MHz, DMSO-dg): 6 16.28 (1H,s), 12.9(1H,bs), 9.64 (1H,t), 7.65 (1H,d), 7.39
(1H.d), 4.3d»4.40 (2H,m), 4.08 (2H,d), 3.40-3.50(2H,m), 3.34 (2H, hidden under signal of
water)

ESMS: 502.90M"-1)
IR (KBr, CM™): 3304.8, 1714.3, 1682.3
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-oxo0-2-pyrrolidin-1-yl-ethyl)-amide

. (Compound no. 79)
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25
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Step-1: Synthesis of [(2-Methylsulfanyl-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-
diaza-benzo[a]azulene-3-carbonyl)-amino]-acetic acid.

The ‘title compound was prepared using similar hydrolysis conditions as described for
step-4 of §anple-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);

"H-NMR (400 MHz, DMSO-ds): & 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{ajazulene-3-carboxylic acid (2-0x0-2-pyrrolidin-1-yl-ethyl)-amide

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

3251.2,1736.7,1676.9 58 8 16.18 (114,%),9.71

59



(1H, partailly overlapped by water signal ), 2.90-3.10
3278.8,1732.3,1674.7 (1H mM, 2.70-2.80 (IH ), 2.20-2.30 (1l-1,m, 1.85-
1.95 (1H, mM,1.60-1.70 (IH nM,1.30-1.40 (5H M, 0.90 (3H,t) 60 8

16. 16(1H,$), 9.72 (1HA), 4.07 (2H,d), 3.01 (2H, %), 350.1 (M+-1) IR(ICBr,
2.65 (2Ht), 1.56 (2Ht), 1.00 (6H $) 3267.9,1745.4,1682.4 61 'H NVR (400
MHz, CDC13) :84.15 (2H,$), 3.27 364.1 (Mt-1) IR(KBr, (211,0, 3.14
(311,9%),2.41(21'i,%),1.62 (2Ht),1.06 2937.1,1722.9,1689.4

37

0.0040 mole) were added. To the reaction mixture, 1-(3-dimethylaminopropyl)-3-
ethyloarbod_:iimide hydrochloride (0.78 gm, 0.0040 mole) was added and stirred at room’
temperature for 12 hrs. Organic layer was washed with IN hydrochloric acid (50 ml) and
sodium bicarbonate solution, Organic solvent was distilled off to yield a solid, which was
5  stirred in méthanol (20 ml), filtered and suck dried to give 0.35 gm of title compound.
'H-NMR (400 MHz, CDCls): § 10.07 (IH,bs), 4.18(2H,d), 3.69-3.71(2H,m), 3.53 (2H,1),
3.42 (2H,1), 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-benz_b[a]azulene—3-carbonyl)-amino]—acetic acid ( Compound no. 81)
0 O
N
/ N/“T\LH/YOH
Q.:/l%ﬂ ‘L °

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 1N 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 fitle compound.

'"H-NMR (400 MHz, CDCL): § 9.20(1H,1), 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,1), 1.26(3H,t)

ESMS: 394.1 (M"+1) .
Step-2: S;/nthesis 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.



(6H, $) 45  Conp. 1H NMR (400 MHz, DVBO-d6 ) MASS ER (KBr, CM4) No.
62 | H- NVR (400MHz, CDCL3+ CD300) : 8 418.W1) IR(KBr, 15.61(1H $),9.87

(1H,%$),3.30 (2H, nerged with 2951.5,1733.3,1672.8 solvent peak), 2.41
(211,%),2.22-2.25 (21'1,m, 1. 88- 1.95 (2H,m),1.42-1.74 (6H m,1.22-1.37
(214, m,
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The_.titie compound was prepared using similar hydrolytic condition as described for
step-4 of exémple-l.
'H-NMR (400 MHz, DMSO-dg): 8 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,1)
5  ESMS: 364.3(M™1)
IR (KBr, CM™): 3316.2,1711.9,1655.8
Example-8: 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)
O 0
Sesapse

To the stirred suspension of [(2-hydroxy-4-ox0-6,7,8,9-tetrahydro-4H,5H-10-thia-

10

1,4a~diaza~56nzo{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-mole) were added. To the reaction mixture, hydroxybenzotriazole (0.28 gm,
0.0020 mol;e) 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 IN hydrochloric acid (50 m}) was added to the residue, the‘ separated solid
20 was collected by filtration. The solid thus obtained was stirred in methano! (20 ml) at 60°C
for 0.5 hr, filtered and suck dried to give 0.60 gm title compound.
'H-NMR (400 MHz, CDCls): 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



1.06 (6H $) 63 11-1-NVR (400 Mz, CDCL3) :64.44-4.60 (1H m, 434.1 (M 1)
| RCKBr, CM ): 3.68-3.70(1H, ), 3. 15-3. 31(4H, ), 2. 58- 2. 63
2953.3,1727.7,1670.7 (1H ), 2.51 (311, %), 2.41 (2H $), 1.77-2.05 (4H, m,
1.60 (2H,t), 1.05 (6H,$) 64 89.71 (1J-1,0 7.24-7.35 (511,n), 4.08
(2H,d), 2.94- 398.1 (M+-1) IR(KBr,CM5: 3.05 (311, m), 2.78-2.81 (2H m,
1.97-2.07 (2Hn), 2925.5,61738.2,1675.1 65 5 16.22 (1H $), 9.67(1Ht), 4.65
(2H,$), 4.08 (2H,d), 324.1 (M-1) IR(KBr,ON: 3.91 (211,0, 3.25 (211, m
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The following representative compounds of the present invention were prepared in

analogus manner by using the synthetic schemes as described above:

5 Tablel:

Comp. 'H-NMR (406 MHz, DMSO-d; ) MASS IR (KBr, CM™)

No.

3 8 1627 (1H,s), 129 (IH,bs), 9.67(1H,t), 4.38- 403.1 (M'+1) IR (KBr, CM™): 3263.9
4.43(2H,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 & 16.26 (1H,s), 129 (1Hbs), 9.67(1Ht), 4.61- 409.1(M'+1) IR (KBr, CM':
4.68(2H,m), 4.07-4.08(2ZH,m), 3.76 (2H1), 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 3 1626 (IH,s), 12.9 (1H,bs), 9.67(1H,1), 4.46- 4310 M™+1) IR  (KBr, CM"):
4.50(2H,m ), 4.08(2H,d), 3.61 (2H,1), 3.34-3.50 (3H, 3302.8,1717.7,1682.6
partailly overlapped by water signal) , 1.25(6H,d)

6 815.98(1H,5),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 8 12.9 (1H,bs), 9.62(1H,1), 7.71(2H,d), 7.45 (2H,d), 479.1(M'+1) IR  (KBr, CM'):
4.24 (2H,5 ), 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 (I1H,s), 7.45-747 441.9(M"-1) IR (KBr, CM"):
(2H,m),7.25 (ZH,t), 6.96 (1H,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 8 16.22 (1H,5), 9.67(1H,1), 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 (1H,m), 0.79 (4H,m)

11 8 16.11 (1H,bs), 9.69 (1H,t), 4.08 (2H,d), 3.21(2H,5), 308.0(M'-1) IR  (KBr, CM'):

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




3294.2,1731.9,1669.6 66 5 16.20 (I H,$), 9. 72( 1H20, 4. 07 (211, d),
2.77-2.82 (211, m), 1. 68-1. 70( 1H, m), 3. 22-

364.1 (M -1)

| R(KBr ,

(1J-1, m,

3272.8,1743.6,1682.4 1.27 (4H m, 1.08 (3H, %), 0.93 (3H 9) 67 89.64
(114, 0,4.60(2H, $), 4.09 (211,d), 3.79 (2H t), 372.0 (M-1) IR(KBr,CM1):
2.30-2.32 (2H, m 3277.2,1741.5,1672.5 68 512.67 (I H, bs),9.47(1H,t), 3. 97
(211,d), 3.84 372.0 (M++1) IR(KBr, (2H,$), 3.49 (2H,t), 2.96 (2H 1),
(3H,$) 3260.4,1731.0,1659.6 69 114-NWVR (400 MHz, CDCI3) :8 9.85 (IH, D,
5.40 426.0 (M 1-1) 40
Comp. 'H-NMR (400 MHz, DMSO-d; ) MASS IR (KBr, CM™)
No. ’
12 69.97(1H,1), 3.44 (2H,d), 3.04-3.12 2Hm), 246 322.2(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 9.70(1H,1), 4..07 (2H,d), 3.47-3.51 (1H,m), 2.80- 378(M"-1) IR (KBr, CM"):
3.05 (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(1 H,m),
0.92 (9H,5)
14 § 1643 (IH,s), 1239 (1Hs), 9.58 (IHp, 3.54 321.9M™-1) IR (KB, CM"):
(2H,q), 3.19 (2H,t), 2.82 (2H, 1), 2.50-2.55 (2H, 3292.5,1722.0,1680.3
partéailly overlapped by solvent signal) , 2.35-
2.45(2H,m)
15 'H-NMR (400 MHz, CDCl } 3%4.1(M+1) IR (KB, CM"):
5 16.21 (1H,3), 9.67¢1H,s), 3.68-3.72 (2ZH,m), 3.55- 3289.6,1721.8,1635.6
3.66 (1H,m), 2.90-3.10(1H,m), 2.60- 2.74 (3H,m),
2.35-2.45 (1H,m),2.05-2.15(1H4,m),1.45-
1.60(tH,m),1.30-1.40 (1H,m) 0.95 (9H,s)
16 51624 (1H,bs), 9.67 (1H,), 7.55-7.58 (2H,m), 7.32 444.9(M™-1) IR (KBr, cM ™)
(2H;t), 4.60-4.80 (2H,m), 4.09 (2Hd), 3.80- 3257.1,1725.7,1668.1
3.90(1H,bs), 3.55-3.65(11Lbs), 3.35 (2H, hidden
undér signal of water)
19 8 9.63 (1H,1), 7.98 (2H,d), 7.62 (2H,d), 4.30 @H,bs), 546.9(M"-1) IR  (KBr, CM"):
3.98 (2Hd), 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 v\;ater)
20 8 9.67 (1H,1), 4.68 (2H,bs), 4.08 (2H,d), 3.85 2QH,1), 407(M'-1) IR (KBr, CM"):
3,34 (2H, hidden under signal of water), 1.23 (9H,s) 3275.9,1740.4,1673.8
21 5 16.24 (1H,s), 9.68 (1H,1), 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,1)
1.58 (2H,m),1.32-1.40 (2H,m), 0.91(3H.¢)
22 5 969 (IH\D), 7.64 (2H,d), 7.48 (2Hd), 4.58- SHM™-D IR (KBr, CM"):

475QHm), 3.764.03 @Hm), 3.353.65 (H,

3272.1,1725.4,1683.7

3.20-3. 24



| RCKBr, (114s), 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 (114, m 2.62-2.66 (1H n,
2.42 (3H,$), 2.24-2.28 (114, m), 2.07-2.09 (114, m),

1.87-1.89(111, m), 1. 63-1.68(114, m), 1. 29(3H,t), 1.21 (3Ht) 70 6 16.18
(IH'$), 9.71 (1H t), 4.08 (2H d), 3.25 (2H t), 348.1(M-1) | R(KBr,CM):
2.54 (2H,$), 1.60 (2Ht), 0.45-0.47 (4H n) 3266.4,1716.9, 1678.2 71 89.50
(1111,1),3.97 (2H,d), 3.62 (2H $), 3.24-3.34 395.0 (M 1) | R(KBr,

41

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

Ne.
partailly overlapped by water signal))

23 § 16.19(1H,bs), 9.68 (1H,1), 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,

)

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

25 8162 (1H,bs) 9.67 (1H,0), 7.63 (1H,d), 5.00 (2H,s), 424 (M*-1) IR (KBr, CM'):
4.52-4.54 (1H,m}, 4.02-4.10 (4H,m), 3.34 (2H,hidden 32664,1718.4,1681.3
undér signat of water), 1.17(6H,d)

26 8 16.26 (1H,bs) 9.67 (1H,1), 7.33-7.40 (S5H,m), 5.15 457 (M*1) IR (KBr, CM"):
(2H,5), 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 5162 (1H,bs) 9.67 (IH,0), 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
overlapped 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 S 9.66(1H,t), 7.24-7.39 (4H,m), 4.62-4.72 (2H,m), 4751 (M-1) IR (KBr, CM™):
4.08 (2H,d), 3.75-3.86 (4H,m) , 3.20-3.30 (2H,m), 3287.9,1731.1,1675.3

29 8 16.21 (1H,bs), 12.9 (1H,bs), 9.67 (1H,1), 4.60-4.67 433.0(M™-1) IR (KBr, CM™):
(2H,m), 4.08-4.09 (2Hm), 3.75 (2H,0, 3.15- 3304.6,1731.2,1675.7
3.31(2H,partailly overlapped by water signal), 2.39-

247 (2H,m, partailly overlapped by solvent signal),
214216(1Hm), 1.73-1.77  (QHm), 140-
1.60(4H,m), 1.00-1.20 (2H,m)

30 812.5 (1H,bs), 9.66 (1H,0), 3.51-3.54 (4H,m), 2.72- 352(M+1) IR (KBr, CM"):
2.80 24, m) , 2.50-2.55 (2H,partailly overlapped by 3198.0,1731.9,1670.1
solvent signal), 1.60-1.85(6H,m)

31 3. 9.69 (IHbs), 727 (2Hd), 6.91 (2H,d), 4.06 4432(M-1) IR (KBr, CM"'):

(2H,d), 3.75 (3H,5), 3.64 (2H,bs) ,3.49 (2H,bs) , 3.24 3259.2,1678.9,1611.6

SCAFE FIVr =P




( 2H,partailly overl apped by water signal ) 2.88-2.95

3289. 6, 1668. 4,1628.05 (111, m), 2.78 (2H,t), 2.33 (3H $), 1.05 (6H,d) 46
Conp. No. 72 73 'H NWR (400 MHz, DMVSO-d6 ) 8 16.20 (111,9%),9.69 (1H1t)
4.08 (2H,d), 3.34 (1H, nmerged with water signal ), 3.10-3.20 (1H m, 2.85-
2.95 (1H, M, 2.75-2.81 (2H, M, 2.11-2.15 (1HmM, 1.78-1.82 (1H mM 8 9.50
(1H,t), 5.82 (1H %), 4.54-4.56 (1H n), 3.98 MASS 366.1 (vr-1) 446.0 (M-1)
IR (KBr, CM) IR(KBr, 2976.8, 1733.1,1684.8 IR(KBr, (211,d), 3.35-3.60
(2H, partailly overl apped by water 3261.]1, 1743.2,1663.7 signal ),

3.01-3.17 (211, m, 2.35 (3H, %), 2.26 (3H), 2.09-2.20 (511, m

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

No.
(2H, partailly overlapped by water signal), 2.78
(2H,bs)

32 5 16.09 (IHbs), 13.1 (1Hbs), 9.87 (1Hd), 4.46- 3498 (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,0), 8.56 (1H,5),7.99(1H,bs) 7.66 (1H,d), 461.9(M™1) IR (KBr, CM):
4.62-476(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,8), 9.72 (1H,t), 4.08 (2H,d), 3.19 @H,1), 349.9(M'-1) IR KBr, oMy

244 (2H,s), 1.57 (2H,1), 1.00 (6H,5) 3256.9,1718.7,1680.8

35 6 1624 (1Hbs), 9.67 (IHY), 7.65 (1Hd), 7.57 4349 (M*-1) IR (KB, CM™):
(1H,d), 4.83 (2H,bs), 4.08 (2H,d), 3.96 (2H,1), 3.34 3300.7,1716.5,1679.7
(2H, hidden under signal of water)

36 8 1626 (1Hbs), 9.69 (1H\t), 8.45 (IH,dd), 8.17 4268 (M™1) IR  (KBr, cM™y:
(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 ] 16:.25 (lH,sS, 9.67(1H,1), 7.56 (1H,d), 746 (14,dd), 490.8(M™-1) IR  (KBr, CM"):
7.24 (1H,d), 4.68 (2H,bs), 4.09 (2H,d), 3.91(3H,s), 3376.0,1762.0,1647.0
3.34 (4H, hidden under signal of water)

38 8 16.20 (1H,5), 9.76(1H,1), 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) :3 16,04 (1H,bs), 9.74 453.1(M™1) IR (KBr, CMY):
(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 6 16.05 (1H,s), 9.86 (1H,d), 4.47-4.49 (IH,m), 3.19- 3642 (M"~1) IR  (KBr, CM"y:
(2H;), 2.44 (2H;s), 1.56 (2H,0, 1.42 (3H,d), 1.00 3254.2,1738.1,1533.3
(6His) |




74 6 16.01 (1H $),
(21-1, M, 2.63-2.65 (2H M,
3251.2,1723.3,1678.6 1.78(411,m), 1.45-1.50(1H, ), 1. 20- 1. 25( 1H, m)

| RCKBr, CM ) :

9.88 (1H,d), 4.49 (1H, dd),

3.17-3.19 379.9 (kr-1-1)

1.90-2.00 (1H m,

1. 76-

0.90-0.92 (6H M) 75 6 10.89 (1I-1,%), 9.65 (1H d), 7.51 (1H d), 7.32
(1H d 482.8 (M4+1) IR(KBr,CMA): ), 7.12 (11-1,d), 7.05 (1H,t) , 6.94
(1H,t), 4.70 (111,9) , 3279.2,1669.8,1621.7 3.15-3.27 (4H ), 2.63-2.67
(2H, M, 2.33 (311, 9%), 1.75-1.79 (4H m

43

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

No. )

41 & 9.67 (1H,bs), 6.59-6.61 (3H,m), 4.58-4.73 (2H,m), 480.0(M™+1) IR  (KBr, CM"):
4.06 (2H,d), 3.87-3.88 (m, 2H), 3.77 (6H,5) , 3.36- 3065.4,1725.1,1629.6
3.65 (2H,partailly overlapped by water signal),

42 6 16.25 (1H,s), 9.67 (1H,1), 8.02 (2H,d), 7.75 2H,d), 505.0(M*1) IR  (KBr, CM'x
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 8 16.00 (1H,s), 9.89 (1H,d), 4.44-4.45 (1H,m), 3.20 392.2(M™1) IR (KBr, CMY):
(ZH,B, 2.44 (2Hs), 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 8 16.04 (1H,s), 9.85 (1H,d), 447450 (1H,m), 3.19 3660 (M'+1) IR (KBr, CM"):
(ZH,1, 2.44 (2H,s), 1.56 (2H,t), 1.42 3H,3), 1.00 3265.3,1738.3,1689.8
(6H,5)

45 4 9.70 (1H,bs), 7.63(2H,3), 4.60-4.72 2H,m), 4.01 5269(M"-1) IR (KBr, CM™):
(2H,d), 3.77-3.88 (5H,m) 3.35-3.60 (2H, partailly 3255.7,1741.6,1673.2
overlapped by water signal)

46 8 9.74 (1H,bs), 8.04-8.07(3H,m), 3.91-3.93 (4H,m), 5492 (M*-1) IR (KBr, CM"):
3.59}3.61 (2H,m) 3.35 (2H, merged with water 3267.6,1731.4,1679.5
signal), 2.86 (2H,t)

47 5 9.67 (1Hbs), 740 (2H4), 7.30 (2Hd), 470 469.1(M-1) IR (KBr, OCM":
(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
(ZH,m), 0.91 (3H,1)

48 5 9.67 (TH,t), 8.22-8.28 (3H,m), 4.79 (1H,bs), 4.57 563.1(M'-1) IR (KBr, CM™):
(14, bs), 4.07 (2H,d), 3.95 (1H,bs), 3.57-3.36 (3H, 3269.7,1722.9,1691.7
partailly overlapped by water signal)

49 b 9.69 (IH,1), 7.61-7.63(2H,m), 7.37 (1H,dd), 4.05 4811 (M"-1) IR (KBr, OCM™"):
(2M,d), 3.72 (2H,s), 3.54 (2H,bs) 3.26 (2H, parailly 3247.9,1733.0,1684.3
overlapped by water signal), 2.82 (2H,t)

52 8 979 (1Hbs), 7.72 2HJ), 7.59 (2H,d), 3.81 4829(M™1) IR (KBr, CM"):

(ZH,bs), 3.76 (2H,d), 3.38-3.52 (2H, partailly
overlapped by water signal), 3.26-3.38 (2H, partailly

3279.6,1734.1,1681.1




76 6 9.63 (1H, d),7.59 (1H $),6.84 (1H,$),
,3.16-3.22(211, M), 2.89-3.08(2H, M, 2. 65-2. 69 3235.1,1717. 1, 1659. 3

77 89.56 (111,d),9.24 (1H $),6.96 (2H, d),
4.55-4.60 (1H, m

2.32 (311, 9),

6.64 458.0 (v1-1)

1.76-1.80 (411, m

| R(KBr, (214, d),

4.61(111,q) 433.8 (Nr+1)

3.17-3.21(2H, m,2.87- 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 8 9.68(1H,t), 8.54 (2H, bs),
7.38 (2H,d), 4.08 (2H,d), 413.9 (M]) IR(KBr,CM1):
44
Comp. 'H-NMR (400 MHz, DMSO-d; ) MASS IR (KBr, CM™)
No. .
overlapped by water signal), 2.83(2H,t)
53 3 16.13 (1H,3), 9.71 (1H,1), 4.08 2H,d), 3.14 @H,1), 380.0(M™+1) IR  (KBr, CM"):
243 (2H;5), 1.59 (2H,D), 1.30-1.37 (4H,m), 0.80 3227.6,1741.8,1676.6
(6H;1)
54 5 16.05 (1H,8), 9.95 (1Hs), 3.18 (2Hpt), 244 3782 (M™1) IR (KBr, CM'):
(2H,s), 1.53-1.56 (8H,m), 1.00 (6H,5) 3228.7,1730.4,1688.6
55 § 15.81(1Hbs), 1038 (1H,d), 7.32-7.41 (SH,m), 4280(M'+1) IR  (KBr, CM'):
5.50 (1H,d), 3.20 (2H,1), 2.44 (2H,5), 1.56 (2H,1), 1.0 29.8.0,1732.1,1683.7
(6H,s)
56 $ 16.22(1H,8), 9.72 (1H,), 8.50 (1H,d), 7.84-7.85 4411 (M™-1) IR  (KBr, CM"Y:
(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 (iH, 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 5 16.39(1H,s), 9.64 (1H1), 4.08(2H.d), 2.93-294 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 5 1618 (1H,s), 9.71 (1H,), 4.08 2H,d), 3.34 (1H, 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
2.80 (IH,m), 2.20-230 (1H,m), 1.85-1.95 (2H,m),
1.40-1.50 (1H,m), 1.04 (34,d),
59 8 16.16 (1H,3), 9.70 (1H,t), 4.08 (2H,d), 3.34-3.40 3641 (M*-1) IR (KBr, CM"):
{ H, 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,0 .
60 8 16.16(1H,8), 9.72 (1H,1), 4.07 (2H,d), 3.01 (2H,5), 350.1{M*-1) IR (KBr, CM"):
2.65 (2H,1), 1.56 (2H,1), 1.00 (6H,5) 3267.9,1745.4,1682.4
61 'H-NMR (400 MHz, CDCL) 8 4.15 (2H,s), 3.27 3641 (M™-1) IR (KBr, CM):

(2,0, 3.14 (3H,),

2.41 (2H,s), 1.62 (2H.1), 1.06-

2937.1,1722.9,1689.4

(6H,s)

| R(KBr,
(2H m,



3.76 (21T,9%), 3.57 (2H,$)3.20-3.32 (213, partailly 3282.9,1678.2,1553.9
over | apped by water signal), 2.82 (2H1t) 80 8 9.96 (1H,t), 3.42 (211,d),
3.09 (2H,t), 2.26 (2H, %), 350.2 (M4-1) IR(KBr, 1.48 (2H,t), 0.98 (6H %)
3284.1,1658.2,1612.6 82 111-NWR (400 MHz, D20): 63.80 (2H,3$), 3.30-3.32
336.1 (M I) IRK 13r,CM): (2H m, 2.54-2.57 (2H mM, 1.60 -1.72 (611, M

3247. 6, 1609. 3, 1540.9 47 Conp

(214,0,8.99 (111,bs),7.85(4H, bs), 3. 88 (4144),
3.31(214,t ), 3.08-3.10 (21-1,m), 2.75;2.77(411, m) , 1.80-1.81 (4Hny,

No. 83 'H NWR (400 MHz,

DMS0- 45) 59. 76

3.56-3.59 (511 ,m,

1.62- NMASS

Comp. 'H-NMR (460 MHz, DMSO-d; ) MASS IR (KBr, CM™)

No.

62 'H-NMR (400 MHz, CDCI3 + CD:OD) : & 4I81(M-1) IR (KBr, CM"):
15.61(1H,8), 9.87 (1H,s), 3.30 (2H, merged with 2951.5,1733.3,1672.8
solvent peak), 2.41 (?H,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,5)

63 'H-NMR (400 MHz, CDCly) :8 4.44-4.60 (1H,m), 4341 (M-1) IR (KBr, CM"):
3.68-3.70 (1H,m), 3.15-3.31 (4Hm), 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),
1.6Q (2H,1), 1.05 (611,5)

64 & 9.71 (1H,1), 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 8 16.22 (1H,5), 9.67(1H,0), 4.65 (2H,5), 4.08 H,d), 324.1 M) IR (KBr, CM™"):
3.91 (2H,1), 3.25 (2H,m) 3294.2,1731.9,1669.6

66 8 16.20 (IH,s), 9.72(1H\, 4.07 2M,d), 3.20-3.24 364.1(M"-1) IR (KBr, CM")
(IHm), 2.77-2.82 (2H,m), 1.68-L.70(IH,m), 1.22- 3272.8,1743.6,1682.4
1.27 (4H,m), 108 3H,s), 0.93 (3H,5)

67 & 9.64 (1H,1), 4.60(2H,5), 409 (2H,d), 3.79 (2H,1), 372.0(M"-1) IR (KBr, CM!)
2.36-2_32 (2H,m) 3277.2,1741.5,1672.5

68 8 1267 (1H,bs), 947 (1H;p, 397 (2Hd), 3.84 3720(M'+1) IR  (KBr, CM™M):
(2H,s), 3.49 (2H,1), 2.96 (2H,1), 2.34 (3H.s) 3260.4,1731.0,1659.6

69 'H-NMR (400 MHz, CDCl;) :5 9.85 (1H,f), 540 426.0(M'+1) IR  (KBr, CM"):
(1Hs), 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 (1H,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 (1H4,m), 1.29 (3H,1),
1.21 (3H,0)

70 § 16.18 (1H,s), 9.71 (1H,1), 4.08 (2H,d), 3.25 (2H,1), 348.1(M"1) IR (KBr, CM'x
2.54 (2H,3), 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
(1H,m), 2.78 (2H,1), 2.33 (3H,5), 1.05 (6H,d)

3289.6,1668.4,1628.05




336.2(M4-1) IR (KBr, CM') IR(KBr,CM): 3279.4, 1677.0,1564.2 1,64 (814, m,
1.57-1.60 (2H,m 84 'H NVR (400 Mz, D20 ) : 8 3.75 (2H,bs), 3.63
336.2(WI1) IR(Ker,CM): (1H,t), 3.27-3.29 (211 ,n), 2.90 (2H,t)" 2.58-2.60
2917. 2, 1655. 4, 1559. 1 (211, m)1.57-1.81 (10H m), 1.28-1.42 (2H ) 85

'H NMR (400 MHz, 020 ) : 5 3.79 (211,bs),3.26- 336.1(WI) | R(KBr, CM):
3.29(211 ,n), 2.50-2.52(211, n) , 1.67-1.68 (2H, n), 2921.7,1656.6, 1562.5

1.57-1.60 (4H m 86

46

Comp. 'H-NMR (400 MHz, DMSO-4,) MASS IR (KBr, CM")

No. .

72 51620 (1H,s), 9.69 (1H,0), 4.08 (2H,d), 3.34 (I, 366.1(M-1) IR (KB, CMY):
merged with water signal ), 3.10-3.20 (1H,m), 2.85- 2976.8, 1733.1,1684.8
2.95 (IH,m), 2.75-2.81 (2H,m), 2.11-2.15 (1H,m),
1.78-1.82 (1H,m)

73 8 9.50 (1H,1), 5.82 (1H;s), 4.54-4.56 (IH.m), 3.98 446.0(M-1) IR  (KBr, CM"):
(2H,d), 3.35-3.60 (2H,partailly overlapped by water - 3261.1, 1743.2,1663.7
signal ), 3.01-3.17 (ZH,m), 2.35 (3H,s), 2.26 (3H.s),
2.09-2.20 (SH,m)

74 § 16.01 (1H,s), 9.88 (1H,d), 4.49 (IH,dd), 3.17-3.19 3799 (M*+1) IR (KBr, CM"):
(H,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 (1H,m), 1.20-1.25 (1H,m),
0.90-0.92 (6H,m)

75 510.89 (1H,s), 965 (1H,d), 7.51 (1H,d), 7.32 (1H,d 4828 (M'+1) IR (KB, CM™):
), 742 (1H,d), 705 (1H,{) , 6.94 (1), 4.70 (1H,q), 3279.2,1669.8,1621.7
3.15-3.27 (4Hm), 2.63-2.67 QHm), 2.33 (3H,g),
1.75-1.79 (4H,m)

76 8 9.63 (IHd), 7.59 (1H,5), 6.84 (1H,s), 461(1H,q) 4338 (M+1) IR (KB, CM™):
, 3.16-3.22 (2Hm), 2.89-3.08 (2H,m),2.65-2.69 3235.1,1717.1,1659.3
(@Hm), 232 3H.s), 1.76-1.80 (4H,m)

77 & 956 (1Hd), 924 (1Hs), 696 (2Hd), 6.64 4580 (M™1) IR (KB, CMY):
(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), 232 (3H,s), 1.76-

1.80 (4H,m)

78 § 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 (21,0

80 5 996 (1H1), 3.42 (2H,d), 3.09 2H,0, 226 (2H,5), 3502 (M*-1) IR  (KBr, CM™:
148 (2H,1), 0.98 (6H,s) 3284.1,1658.2,1612.6

82 'H-NMR (400 MHz, ;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




| RCKBr, CM') :
|.71(414, ),
| R(CKBr, CM') :

5 9.79 (I1H, bs),3.88 (214,d), 3.55-3.57 (2H ,n), 336.2(1W1)
2.66-2.68(2H, M), 1. 79-1. 80(2H, m), 1. 69- 2931. 4, 1662. 4, 1550. 2

87 54.03-4.07 (2H, m), 3.55-3.66 (214 ,m),2.66-2.76 336.2(W 1)
2933. 6, 1678. 9, 1558. 7 88 ' H NMR (400 MHz, 020

(211, m , 1.78-1.87 (6H m,
) : S 3.78(2H, %), 3.28-3.30 338.0(M++1) IR(KBr,CM'): (2H ,nm), 2.54-2.57
(2H, m , 1.60-1.70 (614, 2743.3,1663.9,1590.0 89 'H NWR (400 MHz, 020 )
: 53.80 (211,%), 3.34-3.36 336.2(W1) IR(KBr,CM): (211 ,m, 2.96 (4H q),
2.61-2.64 (2H,,1.67- 47

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

No. :

23 5 9.76 (2H,t), 8.99 (IHbs), 7.85 (4Hbs), 3.88 3362(M™-1) IR  (KBr, CM):

84 'H-NMR (400 MHz, 1,0 ) : § 3.75 (2H/bs), 3.63 3362(M*-1) IR (KBr, CM"):
(1H), 3.27-329 (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 TH-NMR (400 MHz, D;0 ) : § 3.79 (2H,bs), 3.26- 336.1(M"-1) IR (KBr, CM"'):
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)

36 8 9.79 (1H,bs), 3.88 (2Hd), 3.55-3.57 2H ,m), 3362(M'-1) IR  (KBr, CM"):
266268 (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,5), 3.28-3.30 3380(M*+1) IR (KBr, 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 ) : 8 3.80 (2H,5), 3.34-3.36 3362(M*-1) IR  (KBr, CM"):
(2H .m), 296 (4H,q), 2.61-2.64 (2H, m) , 1.67- 2933.4,1673.3,1650.6
L77(6H,m), 1.15 (6H,1)

90 8 9.78 (1H,s), 3.85-3.86 (2H ,m),3.66-3.68(2H,m), 3362(M™-1) IR (KBr, CM™):
3.50(2H,d), 342 (2H,1), 3.12 (9H,s), 2.70-2.72 (2H, 2927.5,1675.9,1608.4
m) , 1.79-1.80 (ZH,m), 1.69-1.70(4H4,m),

91 8 9.77 (1H,1), 3.70 (2H ,d} , 3.56-3.59 (2H,m), 3.46 3382(M"+1) IR (KB, CM'):
(6H,merged with water peak), 2.74-2.76 (2H, m) , 29259,1652.6,1558.9
1.80-1.81 (2H,m), 1.69-1.71(4H,m),

92 "H.NMR (400 MHz, D,0 ) : & 8.05 (IHd), 7.08 338.0M™+1) IR (KBr, CM™):
(1H.d), 3.88 (1H,dd), 3.76 (2H,s), 3.28-3.30 (2H ,m), 2949.4,1740.7,1679.2

(4H.d), 3.56-3.59 (5H ,m), 3.31 (2H,t ), 3.08-3.10
(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)

3.06-3.23 (2H,m), 260261 (2H, m) , 1.66-

32794, 1677.0,1564.2




2933. 4,1673.3,1650.6 1.77(6H m, 1.15 (6H,t) 90 5 9.78 (1H $), 3.85-3.86
(211 ,m,3.66-3.68(2H nm, 336.2(WI) IR(KBr,CM): 3.50(21-1,d), 3.42
(2H,t), 3.12 (9H,9$),2.70-2.72 (211, 2927.5,1675.9,1608.4 m , 1.79-1.80
(2H M, 1.69-1.70(4H m, 91 8 9.77 (I H1t),3.70 (211 ,d) , 3.56-3.59

(2H, m, 3.46 338.2(M41) IR(KBr,CM): (6H nerged with water peak),2.74-2.76
(2H, m , 2925.9,1652.6,1558.9 1.80-1.81 (2H nm, 1.69-1.71(4H M,

'14-NWVR (400 MHz, 020 )

8 8.05 (1H, d),

7.08 338. 0( M 4-1)

48

Comp. 'H-NMR (400 MHz, DMSO-4;) MASS IR (KBr, CM™)

No.
1.71(6H,m)

93 59.{15(:H,t), 7.46 (1H,s), 7.12 (1H,s), 3.84 (CH,d), 367.1(M™+1) IR (KBr, CM™x:
3.59-3.61(2H,m), 2.79-2.81 (2H,m), 2.33 (3H,5),’ 3355.1,1701.7,1654.6
1.81-1.82(2H,m), 1.70-1.71(4H,m)

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

95 'HNMR (400 MHz, CDCL) 5 7.22-7.39 4903(M™1) IR  (KBr, CM"):
(4H,§m),5.45-5.49 (0.4H, m), 4.63-4.67(0.6Hm), 2928.0,1742.7,1662.2
439-4.50(1Hm),  4.05-407(1Hm),  3.63-391
(GHim), 275 (Hpbs), 2.55 (3Hd), 1.68-1.83
(6H;m),

96 'H-NMR (400 MHz, CDCL) :5 4.00-4.02 (1H,m), 4623(M"1) IR (KB, CM):
3.74-3.78 (1H, m), 3.54-3.59 (2H,m), 3.40-3.44 2944.7,1717.1,1674.7
(1H;m), 2.71 (2H,1), 2.50-2.56 (4H,m), 2.05-2.07
(2H;m), 1.24-1.91 (15H,m),

97 'H-NMR (400 MHz, CDCl3) : 3 16.01 (1H,s), 1023 391.1(M+1) IR (KBr, CM"):
(1Hp), 4.16 (2H,d), 3.65-3.67 (2H,m), 3.54 (2H,1), 2931.1,1677.2,1566.0
3.44 (2H,), 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, CDCL) : § 15.63 (1H,s), 995 4253(M*1) IR (KBr, CM"):
(1H}0), 7.26-7.35 (SH,m), 6.35 (1H, bs), 4.49 (2H,d), 2932.3,1685.6,1533.9
4.14 (QHd), 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), 3.41-349 (GHm), 2.69-2.71

(ZH.m), 243 (CH\), 1.41-2.04 (12H,m),1.19-1.29

2926.3,1730.5,1678.2

(@Hm)



| R(KBr, (1H d), 3.88 (1H4d), 3.76 (2H$), 3.28-3.30 (2H ,m,
2949. 4, 1740. 7, 1679. 2 3. 06-3.23(2H, ), 2. 60- 2. 61(214,in), 1. 66- 48  Conp.
No. ' H NVR (400 MHz, DMBO-45) MASS IR (KBr,) 1.71(6H,m 93 89.45 (1Ht),
7.46 (1H $), 7.12 (1H $),3.84 (2H d), 367.1(M+4) | R(ICBr, CMI):

3.59-3.61 (2H, m, 2. 79-2.81(211, ), 2.33(3H,$), 3355.1,1701.7, 1654.6
1.81-1.82(2H,m, 1.70-1.71(4H m 94

49
Comp. 'H-NMR (400 MHz, DMSO4,) MASS IR (KBr, CM
No. "
101 8§ 12.02-12.52 (1H,m), 7.26-7.35 (SH,m), 4.71 (1H,s), 4262(M"-1) IR (KB, CMY)
4.52 (1H,8), 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 Therapy
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 usefill. 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 (I).
Pharmaccqtical compositions
In another 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 :orai, topical, transdermal, subcutaneous, intramuscular, intravenous,‘
intreperitonéal, intranasal, pulmonary etc.
Oraf 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 r;xnits, 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



810.62 (1H, bs), 9.47 (1H, T), 8.89 (1H, $), 3.80 383.0 (M—+1) | R(KBr,
(2H, d), 3.59-3.61(2H, ), 2. 79-2. 81(2H, ),  3264. 1, 1661. 3, 1605. 7 2.33(314, $),
1.68-1.82 (6H,m, 95 I11-NVR(400MHz, CDCL3): 87. 22- 7. 39 490. 3( M- 1)
IR(1(13r,CM1): (4H 1), 5.45-5.49(0.4H, m, 4. 634. 67(0. 6H, ),

2928.0, 1742.7,1662. 2 4.39-4.50(1H n), 4. 05-4. 07(1H n), 3. 63- 3. 91
(3H, M, 2. 75(2H, bs), 2.55(3H,d), 1.68-1.83 (614, m, 96 II-1-NVR (400 Mz,

CDCI3) :8 4.00-4.02 (IH m,
50

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 metﬁyi cellulose & ethyleellylose, 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
pharmaceuticai 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 cthyl 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 to 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, anci 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



462.3 (M+-1) I R(KBr, CMA5: 3. 74-3.78(1H, m, 3. 54- 3. 59( 2H, ), 3. 40- 3. 44
2944.7,1717.1,1674.7 (1H m,2.71(2Ht), 2.50-2.56 (4H m), 2.05-2.07

(2H m

10.23 391.1 (M+1) IR(ICBr,CM): (I Ht),4. 16 (2Hd), 3.65-3.67 (At M),
2931. 1, 1677. 2, 1566.0 3.44 (211,0, 2.67-2.69 (211, m, 2.00-2.03

(2H, 1)

(21-1, m,

CDC13)

1.87-1.91 (411, m), 1.74-1.76 (4H m 99 ' H NVR (400 Mz,

:5 15.63 (1H $), 9.95 425.3 (M-1)

10

15

20

51

mg/kg per day, most preferably from 0.1 to 500 mgrkg per day. The dose range for adult
humans is generally from 5 mg to 35 g per day and preferably 5 mg to 2 g per day.

Dosétge forms of presentation provided in discrete units may conveniently contain an
amount of c:ompound of the invention which is effective at such dosage or as a multiple of
the same, for example units containing 5 mg to 500 mg.

Examples of pharmaceutical composition:

Ingredient Quantity

No.
(%)
1 Compound no. 10 0.005t0 0.5
2 Phosphate  Buffer | Q.S.
Saline pH 7.4

Accinately weighed quantity of compound no. 10 was dissolved in phosphate buffer
saline (pH 7.4) under aseptic environment. The solution was filtered through 0.22 micron
filter and ﬁ:lled into presterilized glass vials.The solution was purged with nitrogen during
précess. Thése vials were further terminally sterilized by autoclave.

Biological testing:

In Vitro El%ythropoietin induction:

Hep3B cell line (ATCC HB8064) was employed. Induction of erythropoietin was carried out
for the indicated dose of compounds for 16 hours duration. At the end of 16 hours, cell
culture meciium was collected and centrifuged to remove any debris. Supernatant obtained
was anaiyzéd for erythropoietin by ELISA (R&D systems, USA). The results were expressed

as fold indujction as compared to vehicle control.

1.24-1.91 (1514, m, 97 'H NWR (400 Mz, CDCI3) : 6 16.01 (1H $),

3.54



IR(KBr,CM1): (I Ht), 7.26-7.35 (51-1,m, 6.35 (1H bs), 4.49 (2Hd),
2932. 3, 1685. 6, 1533.9 4.14 (2H d), 3.61-3.64 (211, ), 2.69-2.72 (21-1, M,
1.60-1.89 (6H m, 100 1H 1l MR (400 MHz, CDCI3) : 8 4.17-4.21 (2H m,
432.2 (Nr-1) IR(KBr,CM1): 3.62-3.64(2H, ), 3.41-3.49(3H,m, 2. 69-2.71
2926. 3, 1730.5,1678.2 (2H m), 2. 43(21-1, 0, 1. 41- 2. 04(12H, ), 1. 19- 1. 29

(211: m) 49 Conp. 'fl-NWVR (400 MHz, DVBO- ds)MASSIR (KBr, CM) No.

52
Table-2:

Compound No. Concentration EPO fold induction
i uM
1 50 gt
2 200 -
3 200 o
4 200 +
5 200 ++
6 200 +
7 200 ++
8 200 .
9 200 -
10 200 -
11 200 4+
12 50 ++
13 200 +
14 200 ++
15 200 +
16 200 -
17 200 +
18 200 o
19 200 -+
20 200 bt
21 200 4t
22 200 +++
23 200 T
24 200 it

200 ++

Wh




101S 12.02-12.52 (11-1,m, 7.26-7.35 (5H M, 4.71 (111,9%), 426.2
(M4-1)JR(KBr, 4.52 (1H, %), 3.66 (2H,d), 3.57-3.59 (21-1,m,
2.67-2.732928.6,1737.8,1676.6 (21-1,m, 1.78-1.80 (2H m,1.66-1.68 (41-1,m
Combi nati on Ther apy Compounds of the present invention may be

adm nistered in conbination with other drugs that are used in the

treat nent/prevention/ suppression or anelioration of the diseases or 5
conditions for which conpounds of Forrmula (I) are useful. Such other drugs
may be adm ni stered contenporaneously or_ sequentially with a conmpound of
Formula (1). Wien a conpound of Fornula3}¥1) is used contenporaneously with
one or nore other drugs, a pharmaceutical conposition containing such other

drugs in addition ! TPoRTOof Formuta s nSs oy eferred—Accor di ngl vy,
t he pharnaceuticaJt@%h%%%t?%ong&ﬁ?g?ﬁgmkrese%?kigﬂgﬁﬁgﬁ?an i ncl ude those
that also contain one or nore wdher active ingredients, in addition to a

conpound of FornUfigf+ﬁT—**ﬁﬂﬂ???Hﬂ#1ﬁﬁ—Tﬁﬁﬁﬁﬁ?ﬁgfﬁﬁr-———“+ﬁ“aﬂOther
enbodi ment of the invention, there is provided a pharnmaceutical conposition

conprising a therd&eutically effbecti ve anount+ef one or nore of a conpound
of 15 fornula.(l).igwnle it is{ﬁossible to administer therapeutically

ef fective quantity of conpound% of fornmula (1) either individually or in
conbi nation, direcSy w thout 28y fornul ati ors#+rt IS common practice to
adm ni ster the coq@ounds in t@@ f or m of pharqpceutical dosage forns

conpri sing pharmaceutically ac gptable exci pient(s) and at | east one active
i ngredi ent. These 3dosage forns20ay be adm ni sttered by a variety of routes
20 including oral ,,,topical, transdermal, subcutaneous, intranuscular,

i ntravenous, intré%eritoneal,:ﬁﬁtranasal, pul ary etc. O al
conpositions may B8 in the foragpof solid or kiquid dosage form Solid
dosage form may cq ri se pellg%ﬂ, pouches, sachets or discrete units such
as tablets, nultiﬁggrticulate its, capsuleglfgﬁft & hard gelatin) etc.

Li qui d dosage forms may be in 2obe form 250f elixirs, suspensions,

enul si ons, solutiggs, syrups etc. Conposition intended for oral use 50
may be prepared acCording to éﬁf nmet hod knowd in the art for the
manuf act ure of thgyconpositiorpgand such phargageuti cal conpositions may
contain in additiqgn to active jingredients, excipients such as diluents,

di si ntegrating ag,ﬁts, binderé@osolubilizers, bricants, glidants,
surfactants, suspgndi ng agent 9pgenul sifiers, 4ghel ati ng agents, stabilizers,
5 flavours, sweeteners, colours etc. Some exanple of suitable excipients

i ncl ude | actose, &811ulose and%ts derivativédtsuch as nicrocrystalline

cel lul ose, nethyl qel | ul ose, hydpoxy propyl nmethyl cellul ose &

et hyl cel | yl ose, dical ci um phosphate, mannitol, starch, gelatin, polyvinyl
pyrol i done, vario gumns li ke 24Baci a, tragacamth, xanthan, alginates & its
derivatives, sorbiggol, dextrosgg xylitol, nmagnesium Stearate, talc,
colloidal silicon dioxide, 10 mneral oil, glyceryl nono stearate,

gl yceryl behenat e#sodi um st arkéh gl ycol ate, #ross povi done, crosslinlced
car boxynet hyl cel | ypose, varioug emulsifiers gych as polyethylene glycol,
sorbitol, fatty acid esters, polyethylene glycol alkylethers, sugar esters,
pol yoxyet hyl ene p8%yoxypropyl 280 ock copol ynets+ pol yet hoxyl ated fatty acid
nonoest er s, diestﬁﬁs and m xtupges thereof. 15Sterile conpositions for

i njection can be fornul ated according to conventional pharnmaceuti.cal
practice by dissob4ing or suspéhding the active substance in a vehicle such

as water for injeggion, N - Me | -2-Pyrrolidgne, propylene glycol and other
glycol s, alcohols, a naturally occurring vegetable oil |ike sesane oil,
coconut oil, peant? oil, cott@f0sead oil or #&ts8ynthetic fatty vehicle like
ethyl oleate or t li ke. BufE S, anti-oxidgnts, preservati ves,
20conmpl exi ng agents |ike cell dl'ose derivatives, peptides, polypeptides and
cycl odextrins andsthe |ike cad0be incorporated as required. The

dosage form can heave—a—sl-gW-delayed—or—contiotled-relaase—of—active
ingredients in addition to i nmedi ate rel ease dosage forns. The anmount of
active ingredient which is required to achieve a therapeutic effect wll,
25 of course, vary with the particular conpound, the route of

adm ni stration, the subject under treatnment, and the particul ar disorder or
di sease being treated. The conpounds of the invention may be adm nistered
orally or parenteraly at a dose of from0.001 to 1500 ng/ kg per day,
preferably fromO0.01 to 1500 ng/ kg per day, nore preferably fromO.1 to
1500 51 ny/ kg per day, nost preferably fromO0.1 to 500 ng/ kg per day. The
dose range for adult humans is generally from5 ng to 35 g per day and
preferably 5 ng to 2 g per day. Dosage forns of presentation provided



Exanpl es of pharmaceutical conposition: No. Ingredient Quantity (% 1
Compound no. 10 0.005 to 0.5 2 PhosphateBuffer QS. Saline pH 7.4
Accurately weighed quantity of conmpound no. 10 was di ssol ved in phosphate
buffer 10 saline (pH 7.4) under aseptic environnment. The sol ution was
filtered through 0.22 mcron filter and filled into presterilized gl ass
vi al s. The solution was purged with nitrogen during process. These vials
were further termnally sterilized by autoclave. Biological testing: In
Vitro Erythropoietin induction: 15 Hep3B cell |ine (ATCC HB8064) was

enpl oyed. I nduction of erythropoietin wad carried out for the indicated
dose of conpounds for 16 hours duration. At the end of 16 hours, cel

cul ture nmedi um was D ap i foged-t PR -Enuy ny—debrt s.
Super nat ant obt ai ne ngg&%ﬁETygéﬁ&%g%hg?ythrd%ﬁ?éﬁl#ﬂ'vﬂE{ISA (R&D syst ens,
USA). The results were expresseM as fold i nduction as conpared to vehicle

control. 20 52 Tabi OrtHv O—-fote i nducti on

50 -FH 2

59 200 +

60 200 +

61 200 +

64 200 +

65 200 +i+

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.
5

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 expression 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 as fold induction of adrenomedullin mRNA relative to vehicle treated control. -

15  Table-3:



200 -HF

3 200 ++ 4 200 ++ 5 200 -H 6 200 + 7 200 -H 8 200 -H 9 200

+4-4- 10 200 11111 11

5

10

15

55

: Compound No. Concentration (uM) Adrenomedullin mRNA
i {fold induction)
10 200 et

.23 200 4+
27 200 bt
32 200 —+
34 200 -
- 49 200 -+

- 52 200 At
‘82 200 ++

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

vehicle control.

Above data indicates that the compounds of the present invention significantly
elevate the éexpression of adrenomedullin in cells.

In Vitre inﬂuction 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
culture medium was collected and centrifuged to remove any debris. Supernatant obtained
was anaiyzéd for VEGF by ELISA (R&D systems, USA). The results were expressed as fold

induction as compared to vehicle control.

Table~4:

- Compound No. Concentration (uM) VEGF (Fold induction)
10 200 ++
23 200 ot
27 200 ++




200 -H1- 12 50 4-4- 13 200 + 14 200 -H 1 5 200 + 16 200 -Ff -+ 17 200
-f--f- 18 200 1111 19 200 -H 20

56
32 200 T+
34 200 ++
82 200 ++

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

Abo;ze data indicates that the compounds of the present invention significantly

elevate the expression of VEGF in cells.
| 5  Effect of c;ompounds of present invention on anemia associated with Chronic Kidney
Discase (CKD):

The . efficacy of the test compound to correct anemia associated with CKD was
studied in dn animal model of anemia - 5/6 nephrectomized (5/6 NX) rats'>'*'". Animals
were randomized based upon anemia and kidney dysfunction parameters and divided into

10 two groups.: One group received compound-10 (20mg/kg; b.id. i.p) for seven days while the
control received respective vehicle. Blood sampling was done on day 3 and 7 post initiation
of drug adnﬁinistration to check early markers of anemia correction.

Resulfs: ‘

Treatment with the test compound resulted in significant increase in circulating EPO

15 levels rangi}ng 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 reticuio.cyte
production Eindex 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

20 compared t& control. |
Effect of ccfmpound of present invention on ischemia-reperfusion injury to Kidney:

The;efﬁcacy of test compound to improve renal function was evaluated in a renal
ischernia an:d reperfusion induced acute kidney injury model in rats. The beneficial effect of
the compc)l:md was evaluated using two different treatment protocols. In one protocol

25 treatment with test compound was given before onset of ischemia (pre-treatment) and the



200 -Hf - 21 200 iiili 22 200 -1--H 23 200 - FF++ 24 200 -F-H 25
200 -H 53 Conmpound No. Concentrati onEPO fold induction uM 2620011 1!
27200i m 28200i i i i

57

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
5  animals in c::ompound treatment group received multiple doses of compound no. 10 (i.e. pre
treated) an(i control group received vehicle by i.p route. |

Post-ischemia 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)

10 and control group received vehicle in similar fashion by i.p route.

Indu?ction of Renal ischemia and reperfusion in rats: AN 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 thf} ventral side to access the kidneys and both renal pedicle were isolated and

15 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. |

20 |
RESULTS:

In bbth protocols tested i.e pre-ischemia intervention and post-ischemia intervention,
renal functi;on improvement was assessed by measuring serumn creatinine and BUN (blood
urea nitrog:en) at various time points post ischemia. Results are expressed below as %

25  reduction fr:om their control group at 24hrs post initiation of ischemia.

Pre-ischemia intervention:



29200 30200+ 31200-H + 32200 33200-F-F 34200m | 35200+ 3612. 5+ 37200 38200
200 39200-H 40200-H F 41200++ 42200- H- + 43200+ 44200+ 4650++ 49200-HF

53200+ 54200+ 55200+ 52200-4-1-+ 56200+ 57200+ 54 Conpound No.
Concentrati onEPO fold i nducti on uM 58200-1-H 59200+ 60200+++ 61200+

58

Table-5:

Compound No. i.p.Dose % reduction
(mg/kg) Ser.Creatinine BUN

Compound-10 10 339 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 subseqtient dose
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2. Semenza GL (2000) J Appl Physiol; 88; 1474-1480
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64200+ 65200-H + 67200-H 70200-1-i- 72200+ 80200iiii 82501111 + indicates

<2 fold ;indicates 2-4 fold; -1-H indicates 5-8 fold; + indicates
9-16fol d; ++++1- indicates >16 fold induction of erythropoietin
respectively, relative to vehicle control. 5 Above data indicates

t hat the compounds of the present invention significantly elevate the
expression of erythropoietinin cells. In vitro induction of

Adr enonedul I'in: Hep3B cell line (ATCC HB8064) was enpl oyed. |nduction of
adrenonmedul I'in was 10 carried out for tRg indicated dose of conpounds for 6
hours duration. At the end of 6 hours, cells were |ysed and total RNA was

i sol ated. Expression of adrenonmedul lin nRNA al ong-with expresion of 18S

r RNA was noht.topiedfHypy ak €06 BriePlR@Ricond4&3080a1 | i n nRNA expr essi on was
normal i zed katiye ) r EOn. Qf RNA. The results were
expressed agﬁﬁgﬁégfﬁéﬂéﬁ. hﬁﬁ'“gﬁiéﬁ%&§db "ﬁﬁ{n1tNA relative to vehicle
treat ed conif BtiyadaBiiabl e al32002) B5drEyippbin d4NG646 Concent rati on (uM

Adr enomedul {4 BN o 1 RloH) hAFKSHRMYss; 15, AQ0 +H++ 23 200 44

5



27 200 ++++ 32 200 -H 34 200 49 200 -F-H 52 200 +-H 82 200 -H4

+ indicates <2 fold ;

++ indicates 2-4 fold; +++ indicates 5-8 fold; ++++

indicates > 8 fold induction of adrenonmedullin nmRNA respectively, relative
to vehicle control. 5Above data indicates that the conpounds of the present
i nvention significantly el evate the expression of adrenonedullin in cells.

In Vitro induct

I on of vascul ar endothelial growh factor (VEGF):

Hep3B cell |ine (ATCC HB8064) was enpl oyed. Induction of VEGF was carried
out for the indicated dose of conpounds ggor 16 hours duration. At the end
of 16 hours, cell 10 culture mediumwas collected and centrifuged to renove
any debris. Supernatant obtained was anal yzed for VEGF by ELI SA (R&D

systens, USA).

vehi cl e control

The results were expredSieIMS fol d i nduction as conpared to
Tabl e- 4:

1. A Compound of formula (1)

N
5 (I
their phannaceutacally acceptable salts and their isomers, stereoisomers, conformers
tautomers, polymorphs hydrates, and solvates;
Wherein, :
When Y is NR4, O, S or SOz, m is 1 to 2 and when Y is C(Rs)(R¢), m is 1 to 4:
10 nislto6; -

Pis —OH, -QR7, -NHy, -NHRj7, -NR7 Ry, -NHSO:R7, -NHCORy7, -NHOH or -NHORy;

X is -OH, -ORy, -SR7, -SOR5, -SO;Ry, -NHR; or -NR;Ry;

ZisSor O;‘

Ris hydrogéen, linear or branched (C-Cg)alkyl, -(C;-Cg)alkylaryl or -(Cy-Cyglalkylheteroaryl;
15 R; and R; are independently selected from hydrogen, linear or branched -(C;-Cy)alkyl, - (Cs~

Cy) cycloall%yl, aryl, heteroaryl, -CHy-aryl and ~CH,-heteroaryl, or

Ry and Ry may join together to form a 3-6 membered monocyclic or 9-12 membered bicyclic

ring;

R togetherfwith either R, or R, of adjacent carbon atom may form a 3-6 membered

20 monocyclic or 8-11 membered bicyclic heteroaryl or heterocyclyl ring;

R3 and Ry at each occurance is independently selected from hydrogen, linear or branched
(Ci-Cylalkyl, {C1-Cs) alkoxy and halo;

Rj and Ry x;nay also present in gem di-halo, gem di-alkyl or spirocycoalky! arrangement;

Ryis seIectfl:d from the group consisting of hydrogen, linear or branched (C;-Cs) alkyl, (Cs-
25  Cy) cycloalkyl, aryl, heteroaryl, -(C;-Cy) alkyl-aryl, -(Cy-Cy)alkyl-hetercaryl, -(C-Cplalkyl-



15 Conpound No. Concentration (uM VEG- (Fold induction) 10200++ 23200++
2720044 56 32 200 -H 34 200 ++ 82 200 ++ + indicates <2 fold ; ++
indicates 2-4 fold induction of VEGFrelative to vehicle control Above
data indicates that the conmpounds of the present invention significantly

el evate the expression of VEGF in cells. 5 Effect of conpounds of present

i nvention on anem a associated with Chronic Kidney D sease (CKD): The
ef ficacy of the test conpound to correct anem a associated with CKD was
studied in an animal nodel of anema - 346 nephrectom zed (5/6 NX)

rats15. 16'17. Aninmals were random zed baSed upon anem a and ki dney
dysfunction paraneters and divided into 10 two groups. One group received
conpound- 10h¢t@0rmyhigC(@)Rs, d(O)ORy, -CENNReRE RCEANRsRehint eSO, onaeinalrylradei ved

of arug adntaiefyCroRSRL SRTR AR EORE o8 R Sy gy PRl fpm b2 O
Resul ts: Tr g@tpresrsisting of {Gﬁ[eci)eﬁayl c@}mmnﬂidaﬂ@ulﬂeeﬁbcyayls gt ibkiet@anl, mi;r-ease
undet eot abl Sepg e bV PO ot cOPutT R G Rt PR ol 2 BRI
There waks 3NBnidb. Gﬂﬂfﬂ(ﬂ(@wﬁaﬂeﬂkﬂ i-NH-$0i- @l@ﬁn}kﬁ, pNHeﬂﬂtztarﬂn md:éDOI@,n day 3
reatmont . GUATLi YoRRIRAL ] OB SOl B TR G o
cont ent, he%@il‘ﬁbf(Elth)dkyieﬁDﬁdHehr}éraycﬂ k&(@b&ibeteromt respectively on day 7 of
o e eron R SRR dBodk O oottt (F6h 08 oFREPORE Rt o PhEGSEn. il ' O
conpound t obranbed (& @Qalwi {CrCH) i cynlowliagl, ama,l bagredtyl, Mluard, eGOIOH, SCIRH-Cand

Pl U] ToABesg eI TSR b, SRR

prot ocol s. NH- S@aelrypmodoEHLSQz&dtarmylnent with test conpound was gl ven before

roatment wRreaD ISR Roef Aoctmarpar PHESUREE PeBRapL Bhia ey
(post -treatrngnt) : Pre ischem a intervention protocol: Rats were

andon e kg aRafR B paF TR ek 00 e el SRS
15 cycloalkyl and -(C;-Cg)alkylaryl;
Ry and Ry Or Ryg and Rig together with nitrogen atom to which they are attached, may form
5-6 membefed monocyclic or 8-14 membered bicyclic saturated and partiatly saturated ring.
The ring may contain 1 to 3 heteroatom selected from N, S & O. Wherein saturated and
partially sa;turated ring may be optionally substituted with one or more substituent

20 independenily selected from the group consisting of -(Cy-Cglalkyl, -(C3-C;) cycloalkyl,
heterocyclyl, aryl, heteroaryl, -OH, -alkoxy, halo, -CN, -CF3, -OCF3, -O-aryl, -S0,-(C1-Cy)-
alkyl, -SOzéaryl, -NH3, -NHR g, -NRyoR1¢, -NH-CO-(C-Cgalkyl, -NH-S0,-(C,-Cg)alkyl, -
NH—SOraryi, -COOH, -C(O)NH-alkyl, -CONH-aryl -CONH-heteroaryl -C(0)O-(C;-
Cgalkyl, -C(O)O-aryl, -SO;NH~(C,-Cg)alkyl, -SO;NH-aryl and -SO,NH-heteroaryl;

25 Rgis seiec;ted from the group consisting of linear or branched (C;-Cg) alkyl, (Cs-C7)
cycloalkyl, -(C1-Cg)alkyl-(C3-Cy)eycloalkyl, heterocyelyl, aryl, -(C;-Cgalkyl-aryl, -(C;-
Cy)alkyl- heterocyclyl, heteroaryl and -(Cy-Cg)alkyl-heteroaryl, wherein aryl and heteroaryl
radicals are: optionally substituted with one or more substituent selected from linear or
branched ((?,-Cg)aikyl, (Cs-Cr)eycloalkyl, ~(Ci-Cglalkyl-{Cs-Cr)eycloalkyl, aryl, heteroaryl,



5 animals in compound treatnent group received nultiple doses of conpound
no. 10 (i.e. pre treated) and control group received vehicle by i.p route.
Post-ischem a intervention protocol: Rats were random sed into two groups,
conmpound treated and vehicle control. After intiation of bilateral renal
ischema, the animals in conpound treatment group received nultiple doses
of conpound no. 10 (i.e. post treated) 10and control group received vehicle
in simlar fashion by i.p route. I nduction of Renal ischenia and
reperfusion in rats: Al animls were aqgfthetized wi th pentobar bital
sodi um (50 ng/ kg body w). Homeot herm c anket was used to maintain a
constant body tenperature of 37C during surgery and ischema. A mdline

[ ngl s: on vvashetmxd@clﬁlt -@M,eam(eagt hald, -SiNd eCH;0- (a(c:lléges&a[tyhesmn éwy%y%?l%gﬁsmg@%fgﬁl
cle wer S oc mi S

3gslver|f|e§q%& @ha&gﬁ’ ﬁhyeéggIBQ@ggr Pﬁ?ﬁﬁ?(ghcﬂ?éﬂenﬂggﬁgﬁldd of
35 m In tge G@WMCI -Opalkel; eC(DIeHmvﬁdCamH h(&ﬂeﬁrfyUSI on [ \r/]vletl ?ge?;e%%'d\?gﬁ b%f)ggg
sanpl e of 300 AR aRER S g Jer e lret ai Cvar i ootonN
predeterﬁinédemant points. 20 RESULTS: In both protocols tested i.e

o ovenent RasuhaiebBE e o) BiadelG rEdEan (rERRIRRR and BUN (bl ood
urea nitrog®&apndR, tgethausith himegmaitsrh So phish theyGiieaitadhedRBBY I 96 eneitRFQssed

bel ow as % tion fromtheir control group at 24hrs post initiation of
i schem a. P%%mggcﬁeﬁla i ntervention: 58 Tabl e-5:

10 2. The compound as claimed in claim 1, which is selected from the group consisting of:
[(Q-Hydroxy-4-ox0w5,6,7,8-tetrahydr0—4H~9-thia—1,4a~diaza~ﬂuorene~3-carbonyl)-amino]—
acetic acid;
3-(Carboxy:fnethyl-carbamoyl)a-hydroxy~4-oxo-5,8—dihydro~4H,6H-9-thia-1,4a,’7—triaza—
fluorene-7-carboxylic acid ethyl ester;

15 [(2-Hydroxy-7-methanesulfonyl-4-0xo-5,6,7,8-tetrahydro-4H-9-thia-1,4a, 7-triaza-fluorene-3-
carbonyl}-amino]-acetic acid;

{ {2-Hydrox§;-7-(3 -methyl-butyryl)-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-
ﬂuorene-3—éarbonyl]—mrﬁno}-acetic acid;
{ {2—I—Iydroxfj,u4~oxo-7-(propane~2-sulfonyi)—5,6,7,8-tetrahydro~4H-9-thia»1 ,4a,7-triaza-

20 fluorene-3 ~<;axbony1]-amino}-acetic acid;
1-{(2-Hydroxy-4-ox0-5,6,7,8-tetrahydro-4H-9-thia- 1 4a-diaza-fluorene-3 ~carbonyl)-amino]-
cyclopentariecarboxylic acid;
{[2-Hydroxiy-4—0xo~7—(toluene—4-sulfonyl)-5,6,7,8-tetrahydro-4H-9-thia—1,4a,7—triaza-

| ﬂuorene-B—éarbonyl]namino}-acetic acid;

25 [(2-Hydroxy-4-oxo-7-phenylcarbamoy!-5,6,7,8-tetrahydro-4H-9-thia-1,4a, 7-triaza-fluorene-
3—ca:bony1)‘;-amino]-acetic acid;
[(7-Cyclopropanecarbonyl-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a, 7-triaza-

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



Conpound No. i.p.Dose %reduction (rmg/ kg) Ser.Creatinine BUN
Conmpound-101033.018.0 (Ml ti pl e dose) Post -i schem a i nterventi on:
Tabl e- 6: Conmpound No. i.p. Dose% reduction

(mg/ kg) Ser. Creati ni ne BUN
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[(2—Hydr0x§-4-0xo-6,7,8,9~tetrahydro—4H,5H~IO—thia- 1,4a-diaza-benzo[alazulene-3-
carbonyl)-amino]-acetic acid;
{(2-Hydrox3fz-4-oxo-7,8—dihydro—4H,6H—cyc!openta{4,S]thiazolo[B,2-a]pyrimidine~3~
carbonyl)~ainino]-acetic acid;

5 [(2-Hydroxy-4-ox0-5,6,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3 -carbonyl)-amino]-
acetic acid, sodium salt;
[(7-tert-Butfl-z-hydroxy-ﬁi-oxo-S,6,7,8-tetrahydro-4H~9—thia- 1,4a-diaza-fluorene-3-
carbonyl)-amino]-acetic acid;
3—[(Z-Hydro'xy—4*0x0~7,8—dihydro-4H,6H—cyc10penta{4,S]thiazolo{3,2-a]pyrimidine-3- '

10 caxbonyl)—a_fnino]-propionic acid,;
3-[(7-tert-Butyl-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia- 1 ,4a-diaza- fluorene-3-
carbonyl)—afnino]-propionic acid;
{['?—(4-Fiuoio-benzoyl)-Z-hydroxy—4—0xo—5,6,7,8—tetréhydro—4H—9—thia—I JAa,7-triaza-
ﬂuorene-3-éarbonyl]~amino}—acetic acid; .

15 {[7—(5-Chidro—thiophene—Z-sulfonyI)-2—hydroxy-4-oxo-5,6,7,8~tetrahydro-4H-9—thia- 1,4a,7-
triaza-ﬂuorénc—B -carbonyl]-amino}-acetic acid;

{[Z-Hydroxy-4~oxo-7~(5 -trifluoromethyl-pyridin-2-y1)-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-
triaza-fluorene-3-carbonyl}-amino}-acetic acid;
{[2—Hydrox;y-4~oxo~7-(4—triﬂuoromethoxy-benzenesulfonyi)~5,6,7,8~tetrahydro-4H-9-thia-

20 1,4a,7—uiaz::é1—ﬂuorcne-3-carbonyl]~amino}-acetic acid;
{[7-(2,2-Dimethyl-propionyl}-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-
ﬂuorene—3«cjarbony1]~amino}-acetic acid;

{ [7-(4-Buty?l-benzoyl)—2-hydroxy-4~0x0—5 ,0,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-fluorene-
3-carbonyl]§-amino} -acetic acid;

25 [2-HydroxS/-4-ox0-7~(4~triﬂuoromethoxy—benzoyi)«5,6,7,8-tetrahydro-4H-9~thia~1 Aa,7-
triaza-ﬂuorfj:ne-B-carbonyl]-amino}~acetic acid,

{ [7~(4—Ch1o;ro—benzyl)-Z-hydroxy-4—oxo~S,6,7,8-tetrahydro-4H-9-thia~ 1,4a,7-triaza-fluorene-

3-carbonyl]-amino}-acetic acid;



Compound- 10 0. 3ng/ kg as 1st dose &31.017.0 (Multiple dose) O.1ng/ kg as

subsequent dose 5 Ref erences: 1. Schofield CJ & Ratcliffe
PJ (2004) Nature Review Ml ecular Cell Biology; 5; 343-354 2. Scnenza: GL
(2000) J Appl Physiol; 88; 1474-1480 3. Weidemann A et al. (2008) J
Am Soo Nephrol; 19; 486-494 10 4. Bernhardt WM et al. (2006) J Am Soc
Nephrol ; 17; 1970-1978 5. Hill Petal (2008) J Am Soc Nephrol; 19;
39-46 6. Siddig Act al. (2005) J Biol Chem 280; 50; 41732-43 7. Nangaku: M
(2007) J Am Soc Nephrol; 18; 13-15 5& Arnador A et al. (2007) AmJ

Transpl antation; 7; 2180-2189 159. Fisher JW (2003) Exp Biol Med; 228; 1-14
10. Binley Ket al. (2002) Blood; 100; 2406-2413 11. Luo Yli et al. (2009)

Hepat obi | i ar{y7-PaFesegtheiltidcabamyl)-280draR04-bRo-53 7.8 Rtrfhyded-48lo-th(a2000)- PNAS;
(2004) J Am Soc Nephrol; 15; 2115-2124

oo ﬁ'044'n$%a-jtﬁibré%ggr %es S Pt 2032 .

. Looi et ORI 2008y BN PIFAF Aol ; 148; 599-609 15. Hahn S, et al
(1999); Pedi[@tHydNephT-shprop@thidbarh8R-4L6xo- 56,7 8ad@i s bio-A-98kiaal4a(72002) Ki dney
nts 615 S4%,38% FabShARih o hoeiSleid! (1990) Am J Physiol; 258; 183-188

5 3-(Carboxyﬁlethylucarba.moyl)é-hydroxy~4—oxo—5,8—dihydr0-4H,6H—9-thia—I,4a,7~triaza—
fluorene-7-carboxylic acid benzyl ester;
{ [7—(2—Cyclbpr0pyi—acetyl)~2—hydr0xy—4—oxo-5,6,7,8-tetrahydro~4H-9~thia— 1,4a,7-triaza-
fluorene-3-carbonyl]-amino} -acetic acid;
({7-[2-(4-Chloro-phenyl)-acetyl]-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4H-9-thia- 1 ,4a,7-

10 triaza-fluorene-3-carbonyl }-amino)-acetic acid;

{ [7-(2-Cyclppenty]«acetyl)-Z-hydroxy~4-oxo-5,6,7,8—tetrahydro-4H~9-thia- 1,4a,7-triaza-
ﬂuorene—B-c:arbonyi]-amino} -acetic acid;

3 —[(2-Hydr6xy~4-oxo-6,7,8,9-tetrahydro~4H,5H- 10-thia-1,4a-diaza-benzo[a]azulene-3-
carbonyl)-amino]-propionic acid; '

15 { [Z-Hydroxy-’l’-(4-methoxy-benzyl)-4—oxo-5,6,7,8~tetrahydro-4H—9-thia-1 JA4a,7-triaza-
fluorene-3 -éarbonyl]-amino}—acetic acid,;
2-[(2-Hydroxy-4-0x0-6,7,8,9-tetrahydro-4H,5H-10-thia-1,4a-diaza-benzo[a]azulene-3-
carbonyl)-ainino]-pmpionic acid,

{ [7-(6-Chio:‘ro-pyridine-3 ~carbonyl)-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-4 H-9-thia-1,4a,7-

20 triaza—ﬂuoréne—B -carbonyl}-amino} -acetic acid;

[(2-Hydrox$/—7,7-dimethy1-4-oxo-5 ,0,7,8-tetrahydro-4H-9-thia-1,4a-diaza-fluorene-3-
carbonyl)-amino]-acetic acid;

{[7-(6—Chloi'o-pyridazin~3 -y1)-2-hydroxy-4-o0x0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-triaza-
tluorene-3-carbonyl]-amino}-acetic acid;

25 {[7-(3-Cyano -pyridin-2-yl)-2-hydroxy-4-0x0-5,6,7,8-tetrahydro-411-9-thia- 1 ,4a, 7-triaza-
ﬂuorene—3—c}arbonyl]-amino}—acetic acid;

{ [7~(3—Chléro-4~methoxy—benzoyl)-2—hydroxy-4-oxo-5,6,7,8—tetrahydro-4H-9-thia-1 J4a,7-

triaza-fluorene-3-carbonyl]-amino} -acetic acid;



60 CLAIM5S 1. A Compound of formula (1) O O [ JrnlNN R zNX R3R3. 5 their
phar maceutically acceptable salts and their isoners, stereoisoners,
confornmers, tautoners, polynorphs, hydrates, and sol vates; Werein,

Wen Yis NR4, O, Sor S, mis Ito 2 and when Y is C(R5)(It6), mis 1 to
4; 10nis 1 to 6; Pis -OH -0127, -NH2, -NH 27, -NR7 RT, -NHSQ2R7,
-NHCOR7, -NHOH or -NHOR7; X is -OH, -SR7, -SOR7, -S02R7, -NH12.7 or -NR7R7i;
Zis S or O R is hydrogen, linear or branched (Cl -C8)alkyl,

-(G-C8)al kylaryl or -(GC -C8)alkyl heterggryl; 15 Rl and R2 are

i ndependently sel ected from hydrogen, ear or branched -(Cl-C8)al kyl, -
(C3- C7) cycloal kyl, aryl, heteroaryl, -CH2-aryl and -CH2-heteroaryl, or Rl

and R2 may {(miﬂydmgatdxers6msDglorﬂeﬁatﬁdz@-ctmmlﬁﬁ@—tﬂ,mm&@wdlé&taw]inaerk%-m%‘rrbered
bi cyclic ri R.,together with either RI or R2 of adjacent carbon atom

may form a %a%%o nYRABIAE°D6 2fidnocyclic or 8-1 1 nenbered bicyclic heteroaryl
or heterocygt Hydil’ob(jﬂgrmcm SyicheR31-alox 83 &Y, Deblaine-eHI Bihindenendentilyesel ect ed
from hydrogﬁ{a b gear r branHPed (a C8) al kyl, (C1-05) al koxy and hal o;
R3 and R3 droon FEfiC 35 gem di - hal 0o, gem di-al kyl or spirocycoal kyl

arr angen:entz [(2-Hydrd24 7 ’Bd@ﬁkl@/@ﬂ%ﬁiofﬂ@m-ﬁdﬁ@hﬂfr@uﬂ-ﬁﬂﬁbﬁi,&é-ﬁﬁ@a—ﬂﬁor&ﬁédf—Ogen,
| i near hl? } al kﬁ{ (C3- 25C7) cycloal kyl, aryl, heteroaryl,
-(C1- C8) aI “gfnine P@p yl -heteroaryl, 61 heterocyclyl, -C(0)R2,

-C(0)04 - mm@mem@(ya)dﬂmmwoxﬁ@aaﬁs,mf&w@ém etk Ned 2ERLY |

radi cal s ar ti.on subs ituted, with one or nore substi tuent sel ected
fromthe gr ‘ﬁ’f) e 3 aEé“Pm a(’?ﬁlca%{) al kyl, .- (C3-C7) cycl oal kyl,

het er ocycl yd[z P@ﬂbbky-?t(ﬂir@’ﬂ%éélﬂfonyl%nz Fz)aﬂ &@xyé 78tk @ahyeN-4H-6FRa-1:40GE3,
-0-aryl, -S02- S02- ary N112 - 5 NRIOR10,, - NH CO (Cl-C8)

al kyl | I%Ht%@zzﬂ ‘@Fenas")‘*&r‘ftewﬂ-mmq}%%wa?ﬁw COOH, - C(0)NHal kyl |

- CONH- aryl 2. FEENktRet7er dlﬁaléthbvi—ét ox@(s @)7%- (e@hh;@%-am%hla-r S @10 Aiotdne- 3
SO2NH- ( CI - | kyl,* - SO2NH- ar - SO2NH heteroaryl R5 and R6 are

i ndependent¥{PosE})- %‘B’c”@h3‘f"?%‘}ﬁl'¥’H@“‘gﬁ‘BﬁHJ -156P&1st i ng of hydr ogen, linear or
branched ( Q-psiyadoley7,7-difBth$ild-0%y.6 looRH-teithhy dfd-¥H.9-MBL BIQ&RM fludkdrdadl , - COOH

- CONH- ( C1-
carbonyl)-ammo]-pmplomc acid (D-isomer);
15 { [7—(3,5-Dic::hloro-4-methoxy-benzoyl)—Z-hydroxy-4~oxo-5,6,7,8-tetrahydro-4H—9~thia-
1,4a,7-triaza-fluorene-3-carbonyl]-amino} -acetic acid;
{[7—(3,S—Bié-triﬂuoromethyl-benzyl)Q -hydroxy-4-oxo0-5,6,7,8-tetrahydro-4H-9-thia-1,4a,7-
triaza-ﬂuoréne—3—carbonyl]-amino}-acetic acid;
{{2~Hydr0xy~4~oxo-7—(4-propyi-benzoyl)~5,6,7,8-tetrahydro-4H~9»t1ﬁa~1,4a,7-triaza~
20 ﬂuorenc—.’i-éarbonyl}-amino}-acetic acid;
{[7-(3 ,5—Bié-triﬂuoromethyl-benzoyl)-2-hydroxy-4-oxo-5,6,7,8-tetrahydro—4H-9-thia~ 1,4a,7-
triaza-ﬂuoréne—.’i—carbonyl]-amino}~acetic acid,
{I7-(3 ,4-Di¢hloro-benzyl)—2-hydroxy-4-oxo-5,6,7,8-tet1jahydro-4H-9—thia~1 JAa,7-triaza-
fluorene-3-carbonyl]-amino}-acetic acid;

25 [(Z-Hydroxy‘r-4-oxo-5,6,7,8-tetrahydro—4H-9-thia—I ,4a,7-triaza-fluorene-3-carbonyl)-amino]-
acetic acid, fhydrochloride salt;
{{Z—Hydrox?y—7—(7—methoxy—6—methy1—indan-4-ylmcthyl)-4-oxo-S,6,7,8~tetrahydro-4H—9-thia~

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



10 C8)al kyl, -NHCO (Cl-C8)al kyl, -NHCO aryl , -NHCO heteroaryl,

-NH S02(Cl -C8)al kyl, - NH SO7-aryl and - NH SO02-heteroaryl; R5 and R6 may
join together to forma 3-6 nmenbered carbocyclic, heteroaryl or
het erocycl yl ring; R7, RT, R o and R10O, are independently sel ected

fromlinear or branched (Cl-C8)al kyl, (C3-C7) 15cycl oal kyl and
-(C-Cs)alkylaryl; R7 and R7, or Rio and Rro, together with nitrogen atom
to which they are attached, nmay form 5-6 nenbered nonocyclic or 8-14
menbered bicyclic saturated and parti allﬁI saturated ring. The ring may
contain 1 to 3 heteroatom sel ected from S & 0. Werein saturated and
partially saturated ring nay be optionally substituted with one or nore

subst i t uent {@mydrme@eﬂdwmﬂ@ﬁimmeﬁzmmdmt@faﬂytpoaﬂn@hﬁgri,mm%am
-(Cl-C8)al k %%3 g&ﬂ cI oal k}( Cget erocyclyl, aryl, heteroaryl, -OH,
-al koxy, ha Bore“ carbsyll-amigyacetic #idyy y | 502- (C1-CB)- al kyl, -SOraryl,
-NH2, - NHRl @(7 T=INEHOO? hﬁ:ﬁﬁa&d{-ﬁb%@%@ﬁ%&@b =tki8) 14 Kt hza- fhuobdk.502- at yI ,

- COOH, - CONH- het eroaryl -C(0)0-(C C8)al kyl,
-C(0)0- aryl %@bl@’é‘ﬂﬁ“‘éﬁf’&‘a& SO2NH- het eroaryl; 25 R8 is selected from t he

gE cc)::Jp Cg;)ﬁlslk S-}[@Zﬁgycﬁi(ﬁxyl-'! Mfiﬁeti;i}{(i w@f]m?'e@te(t@wlrd;l&hﬁaé-hfa{-l,4€-g§z%glglori@ﬁlfcjl-oal klyl ,

- - a - clo et erocyc aryl, - - a -aryl,
-(C1- ) al {Wo(“cﬁ ‘l)“gc?y’E‘F yl 34ff'\‘%}’f"é‘?fﬁcél‘iLyI yan)(; -(d yC8) al kyl - heter)(;aryl Y
wherei n ar yj2a1ydroRQL7er. ditiesyl-1-a8b-6 8|78 RfrShydRS-4199athiay1 ALlisdal Aubk@E.30i th one or
nore substit ent sel.e t romli.near or branched (Cl C8) al kyl ,

(C3-C7)cycl G4 Wp -ami @;3?%9?0‘ (%‘S@??’i:ycl oal kyl, aryl, heteroaryl, 62
het er ocycl yj(7-BefddylagdikdX Hydroy-8-0xo0-6M,7,8-felrdhy drDGED. mraOr,%&ibza-ﬂqorenea-

-S02-(C| - C8 -S02-aryl, -NH00- (Cl -Qay)al kyl, -N& S02- (G - C8)al kyl ,

- C(0) OH, 0 %?(alwm '%‘)"éilaﬁw - CONH-aryl , _ CONH- het er oar yl , - NHCONH- ( C1-
C8) al kyl , W%?«ﬁéﬂxo S,Waﬁﬁro %)%;lﬁvi Aa-dinkRiNidr&ey3- c@m %N%]

5heteroary| R9 ds hydrogen l'i near or branched (G -C8)al kyl

-(Ci - c8) al I&FHF31Y. R8 and RO together with nitrogen atomto WhICh they are
attached, e Hy@ORY-IxRetRRANSI0ETS, 3 BlidiFaRy@6-4H-9lthia-10a diazd AGoEATREMBEHyBS
clainmed in cl al m 1, A7Ch is selected fromthe group consi sting of:
[ (2- I—Iydroxy'mﬂn ﬁﬁet’?"’@‘ 8-t etrahydro-4H 9-thi a- 1, 4a- di aza-f | uor ene- 3-car bon
yl) am 1p] {(Ziﬂ?ﬂlﬂoﬁy AGxe-7- propyi -5.6,7,8- tetrahydro—4H~9-ﬂna-1 4a-diaza-fluorene-3-carbonyl)-

3- (Car boxynet hyl - car banoy1) - hy dr oxy-4- oxo- 5, 8-di hydro-4H, 6H 9-thi a- 1, 4a, 7
-tri azaf | udFERY-areticAcloxyl i ¢ acid ethyl ester:
15[ ( 2- Hydr quypyaroRs- b%&%&ﬁk{,lﬂmﬁéo %%qeéah%%tﬁib%ﬁ?%‘iﬁ&a‘}ﬁfo%nw' a-1,4a, 7-1
riaza-fl uorene-3- ‘carbonyl)-am no| -acetic acid
[ 2- Hydr oxy-crebeByliraimingi-astie 99idi1) - 4- oxo- 5, 6, 7, 8-t et rahydr o- 41 9- t hi a- 1, 4a, 7-t
riazafl uor car-benyld t O-thia-1 da-
f[2- Hydroxgmﬂ%o{?.}r- Ero tg%gﬂ g@ssuggg tkt%h%ﬂoqm 9§m?e1f4ra %azgr UOTIEES t hia-1, 4a,
7-trin Q- Zebpyd)wsdyBarmmpbensie adi nol - acetic aci d;

4(2- Hydr oy Al G- dinfany £l ngwégs@dmm%m%ﬂgmﬁ -hloHegpne- 3- carbo

1
nyl)-am no]- cy openf aneca
(

[ 2- Hydroxwarlpo@%bammel @rcé@n@mmcashqxﬁfhmqq 5,6, 7, 8-tetrahydro-414-9-thia-1, 4a
, 7-triazafly I Ih@ﬁ% 0
25[ (2- Hydr oi@ j?ﬂ%fglygéﬁﬁéﬂ?}x% car gn%xyiﬁcg'g%?&‘ék@gﬁ}{a al4ﬂl$%atﬂﬁomni34a 7-t
riaza-fl uorc@rrhenleplpa‘rdamw@)rb@zmllne«é,cet| c acid;
[ (7- Cyglsop r r ahydr o- -thia-1, 4a,
7-tri azgfl Lg%r ene(?)g{%gg orﬁ’yirpklg’r?iofl% eﬁ'a}g?él ol"giqfil\éctlzj&81 JiaGé‘ Hioretic- 'ca?bonyf)
[ (2- Hydr ox yminoprestié a7id8, 9-t et r ahydr o- 4H, 5H 10- t hi a- 1, 4a- di aza- benzo[ a] azule
n

e-3- carb a o] i

[ (2- Hydr oxi&ﬁl‘%&x%xy A ’lod ﬁ%dh r@%ﬁigﬂ-?c?f?f%glé% {-Ar- ez fIpnerens?-6#5% a1 pyri i di n
e-3- car boazyxin)o}-ad)duna&dpetl c acid;

5[ (2- Hydr oxy- 4- oxo0-5, 6, 7, 8-tet rahydr 0- 4H-9-t hi a- 1, 4a-di aza- f | uor ene- 3- car bo
nyl) -am nok acetic acid, sodiumsalt;

[(7-tert-Butyl-2- hydroxy 4- oxo-5, 6, 7, 8-t et rahydro-4H 9-thi a- 1, 4a- di aza-fl uo
rene- 3- carbonyl)-am no]-acetic acid;



3-[ (2- Hydr oxy- 4- oxo- 7, 8- di hydr o- 4H, 6H cycl opent a[ 4, 51t hi azol o[ 3, 2-a] pyri m d
i ne-3- 10car bonyl ) -am no} - propi oni ¢ acid;
3-[(7-tert-Butyl-2-hydroxy-4-o0xo-5,6,7,8-tetrahydro-4H 9-thi a-1, 4a-di aza-fl
or ene- 3- carbonyl)-am no] - propi oni ¢ aci d;

[ 7- (4- Fl uor o- benwyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-tetrahydro-411-9-thi a-1, 4a, 7-
ri azafl uorene-3-carbonyl] -am nol-acetic acid; 15{

7- (5- Chl or o-t hi ophene- 2-sul fonyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-t et rahydr o- 41- 1-
-thia-1,4a,7- triaza-fluorene-3-carbony| kam nol -acetic aci d;
[2-Fwdroxy-4-oxo-7-(5-trifIuoronethyl-ﬁ ridin-2-yl1)-5, 6,7, 8-tetrahydro-4H
thia-1,4a,7- triaza-fluorene-3-carbonyl]-amnol-acetic acid;
2-

[ 2- Hydr ox Y[(21H9d<1@x>75 (47 ikl yllal R B0 Yt RRNE L ARSI L NY A HiaPa-Auctefd=3-€t r ahydr o
4H 9- thla‘ﬁépl 4a, 7- trlaza quorene 3-carbonyl]-am nol -acetic acid;

[ 7-(2, 2-Di afﬁf“& HREHY £519D - hydr oxy- 4- oxo- 5, 6, 7, 8-t et r ahydr o- 411- 9- t hi a-
4a, 7-tri Wﬁk&iﬁi’c)ﬁﬂle'ﬁm@% b @rys- ﬂetrﬁf?dﬂprlﬁ@%ﬁﬁdﬁ*@‘@ ihia-1,4a-diaza-fluorene-3-

[ 7-(4-Buty] - beqzoyl) hydroxy -0X0-5, 6, 7, 8-t et rahydro-4H 9-t hi a- 1, 4a, 7-t
i aza- fIuoﬁ@ﬁ@BYbéWﬁﬁh?@TWéﬁﬂﬂo) acetic acid; 25

2-

Hidr X Y-[{p-PR ?(IEuI@ATyI -BidkbisH-AAREHANEHRE, Qzef?c}iﬂa)l— £y Gl ﬁmfré%{eraa‘m‘tsifn%‘lH 9- t hi

1,4a,7- triamtl uorene- 3- carbonyl] anlno} -acetic acid

7- (4- Chl SPBMUERAF PP - hydr oxy- 4- oxo- 5, 6, 7, 8- tetrahydro 4H 9-t hia-1, 4a, 7-t
aza-fl uor @saﬁtaoxycahﬁq&yéu]fanﬁmdi@ls 6, A8 @éﬂaﬁycﬁ@f-&ﬁ’@ -tk 1 4a-diaza-fluorene-3-

7-(4- Fluor - pheny] t hi'ocar banoy0- 2- hydr oxy- 4- oxo- 5, 6, 7, 8-t et r ahydr 0- 4H 9- t
a-1,4a,7° PﬁﬂkanmPh@F@ﬁégéﬁ@%%ﬁ@hyI] am no}-acetic aci d:

2- Hy dr oxW-f2 LIS /ARIK gmbﬁ&smamp&wiﬂr ﬁyﬁefc‘;a@pr%pé\ehe@rﬁnwo?z f+9-thia-1,4
7- trlazafluorene- -car bonyl)-aninoj-aceti¢ aci

[
i
[
i
(
3- ( Carox Pl ettepratiarblirodegbonshighicgy - 4- oxo- 5, 8 di hydr o- 4H, 6H 9-t hi a- 1, 4a
[7 triaza- [(7'—1'5‘61&@;5]@-2111&9%1%&%1@0:&?5 @7tget@l¥éﬂgdl%s4l-? “0:thia-1,4a, 7-triaza-fluorene-

u
{
t
[
9
(
9-
(
{
1,
(
r
[
a-
f
r
{
hi
[
a,
5

ydr oxy- 4- oxo- 8-t et rahydro-4H 9-t Nia-1,4

7-(2-Cycl opropyl:-acetyl
7-tri azaffy gawéh@BQObgwb@wvﬁ] am nol -acetic acid;
7

244- ChhtamBRERY @l-cﬁﬁﬁh%% ngmeq )S:Mco%'@?@acet dro S-S hliah vl Q4 9- thia

} 74
1,4a,7- 10triaza-fl dorene-3 -am no) acl d;
[ 7- ( 2- Cycligprere-Yicarkewtiprpidp - hydroxy 4 oxo-5, 6, 7, 8- tetrahydro 4H-9-thia-1,4

{
a,
(
{[7-
7-1 f = A

[ o 1 e Db RO SRRl 08 By e oo
| ene- 3- caﬂmﬂagremﬁ-n@hmydbmnobamc akid;15{ _

L o dr oY 2 BN RN e A0 o)y B bR ANE 05 Bl Meflndy- 42 7!
2-
Z
(
t

[
0
[

aza- quor ~car bon acet

[ (2- FwdréxvamwﬁmmmﬁmﬂaﬁdQéhenmahydro 4F1, 514 10-t hi a- 1, 4a- di aza- benzo[ a] a
| ene- 3- cld

7- (6- Chl gi([)ﬁg@r/ol}% ﬁﬂ&'gécar %‘5’% 4a%}mdjr 8 73§"tﬁtr%}5¥8r OpAEL-9ghig- lftté?'tql%ydr 0- 4H 9-

i a- 128a, Auordiy-3- cabmyﬂ] mehwo&onmmhd@hs]om)no} acetic aC| d;

o O o A TRy Py R SR ebarlvto Al Ml Lad Gt 222 T

u

[

h

(

:Z- ( ? Chl ofigerpyer3- dz&Bd)r[yi)Smmﬁb]-ﬁ’f)iﬁi@ﬁﬁb@&y{ﬁ-‘l@mﬂ?, 6, 7, g tgt rahydro-4H 9-thia-1
,d4a, 7-tria rene c aci . .
T A O b b R be DS S SO b - GRS e drtedlion o 1, 4a

, (-

[

a-

(

n

(

a

t ri aza- flidreer Bogbérytedhias)yprbpionic @6H (BeRties); aci d;
tetrahydro 4H 9-th

{ 7-(3 I nmet hoxy- benzoy XYy- 4- 0X0

ST BT o BRI 3o S oet 8 ol -
2- FNdrOXﬂmﬁmﬁxpmﬁb&g@%ﬁm@@ﬂﬁmhﬂ%ﬁhydrO 4H 11-thi a-1, 4a- dlaza cycl ooct af a]
dene- 3- carbony -acetic
2-
z

i o MRl o o Bt o SH- 18-ty erechensalloiens s 4a, 7- 1

i
[
i
[
| aza- {1 uor GRRRYEARODY s 2B AAlATSI- byt



52-[ (2- Hydroxy-7, 7-di net hy1- 4- oxo-5, 6, 7, 8-tetrahydro-4H 9-t hi a-1, 4a-di aza-f
| uor ene- 3- carbonyl)-am no] - propi oni ¢ aci d;
{[7-(3,5-Di rnet hoxy-benzoyl) - 2- hydr oxy- 4- oxo-5, 6, 7, 8-tetrahydro-4H 9-thi a-1
,4a, 7-triazafl uorene- 3-carbonyl ] -am no)-acetic acid;
[ 2- Hydr oxy- 7- (4- et hanesul f onyl - benzoyl) - 4- oxo0-5, 6, 7, 8-t et rahydr o- 4H 9-t hi
1,4a,7- 10tri aza-fl uorene- 3-carbonyl kam no) -aceti c aci d;
[ (2- Hydroxy-7, 7-di net hy1- 4- oxo-5, 6, 7, 8-tetrahydro-4H 9-t hi a- 1, 4a-di aza-f|
or ene- 3- carbonyl)-anino]-3-nethy|-but§§ic acid (L-isoner) ;
[ (2- Hydroxy-7, 7-di net hy1l- 4- oxo-5, 6, 7, 8-t etrahydro-4H 9-thi a- 1, 4a-di aza-f|
orene- 3- carbonyl )-am no] -propionic acid (D-.isoner);
5{[7-(3, 5- Qiza»tyhafxg-ﬂf mh@xynb@ﬁm&)ar%ﬂy@lmwm:Q@diézaGﬂJm&etﬁt rahydro-4
4-9-thi a- truﬁza fluor§ a{bonyll-anino)-acetic aci d;
[ 7-(3, 5- B.ng%v' TREE R ACLd, FW?TPSQ’hydroxy 4- 0x0-5, 6, 7, 8-t et rahydr o- 4H
thi a- 1, 4ajZ-Eoky-azekofd, 749D%%?dr@ﬂ[—bﬂﬂ%—lh@%%laz@-ﬁ@izbﬁ]a&ﬁleﬂe 3-carbonyl)-
2- Hydr oxy- 4- oxo- 7- (4- propyl - benzoyl) -5, 6, 7, 8-tetrahydro-4H 9-thi a- 1, 4a, 7-
i aza-~ 20f PGP ﬂ@“%m@%rbonyl] am no) - acetic acid;
7-

[

r

[ 7- (3, 55 Bi ﬁzﬂ{yﬂlfobcyﬂtcﬁcﬂﬁihgbtaﬁiﬁ?&k@ﬁﬁ{ M(yﬂﬁ@xyaﬂra@aceer&o@]&uﬁné-@l rahydro- 4H
9th|a14a765r|az -fluorene:- 3-carbonyl] -am no)-acetic acid; {

7

(3, 4- Di cHr Petis A0 Pisedimsalko- 5, 6, 7, 8-t et r ahydr o- 4 -t hi a- 1, 4a,

{
a
2
u
2
u
1
1
(
9-
{
t
{
[
Z triazafl umﬂy@mayaarxbmm; b1afhRRd ARCEH-1 C-thae | d-diaza- benzo[a]azulene-3-
a

[

1

[

(0]

5[ (2- Hydr ox lgx05 8tetrahydro A4H 9-thia-1, 4a, 7-tri aza-fl uorene-3-c¢
rbony1) - an‘f%‘%‘}%y arinod-aggtic goidn orginiaa a3 4k salt: {

2- Hydr oxy - [{2-{ifdiRy-BOxy-657, §RkdtshydrodBrs i oLt Iﬁélld)azélb&iﬁﬁfa?azﬁleﬂe-ﬁ- tetrahydro
4H 9-thjal, 4a, 7-triaza-f] uorene:- 3- car bonyl kanmi no)-acetic acid;, 66

[ 2- Hy dHbxy<arRoayiaminokagstic prido SIRESHY I - benzy1) - 5, 6, 7, 8- t et r ahydr o- 4H 9- t hi a
1,4a, 7-tripgz ﬂ%bﬂé@i—@ﬂﬁo% m@@éﬁwﬂdmamm}o_ﬁﬁaet 45 dRGA- genzog ajazulene-3-

(7,7-Di ethyl -hy r oxy- 4- 0xo- 8- tetrahero 41-1-9 ia-1,4a-diaza-flu
rene-3- caPHYRYIOHERI-AtTC aeidt F‘@O%*iuansat

52- [ ( 2- Hydr@xpydrody-dioBistydle feh%ﬁrréa,ﬁ 503-fo-tngd [ @Mﬁ&@bé}&o[%]a%ul%ﬁu &1, 4a-diaza

-fluorene-3- carbonyl)-am no] - 2- et yi -propionic acid
[ (2- Hydr oxyearpopylipmicirgetia agidocalcismpalg e B r ahydr o- 4H 9-t hi a- 1, 4a- di aza-f | uo

rene- 3-jgcar - 3
7 ooy BETMSAEAS RAMRE S OTER, G SRRt amen s, 1 e 1

uor ene- 3- 1‘@8@!‘%&1@1‘1}3} Wlﬁétfld,amégﬁeélu@(ﬁaﬂ@ 1);
L (2~ Hydr Oxads s R0y Boo 6,75 9. RAhAYASLE A sHH o Pad aft B SR8 RrL i e- 3- carbon

y1) - am noj |c aci
[ (2- Hydr oxylafbomél ﬁymhamga@dﬁmmnenm@tsafahydro 4H 9-t hi a- 1, 4a-di aza-fl uorene

- 3-car bon t
15[ (2- Hyd)r/ Xy- 4 9&'{5!}2} ?Q&%glb@l?e%d?-éfis ra yaalr ?)aﬂllé—ifagbetnﬁo%}afuiﬁiée—%fl aza-fluore
3- caldborpprbpny pamine]-acetie aéid, dicthglamine salt;

[ ( 2' Hydr Xy g%gﬁﬂ?—%?y %413 -~ e%lréhy%ro ?jﬁ SHefd f%ﬂry fj‘!iaqdfal%a enzéfgja%ﬁlg‘ne{lﬁ' di aza-fluo

rene- 3- car am no
[ (2- Hydrox;car‘bpﬂyilﬂmmbhgc]:tmaa)ck,oetﬁhﬁe%1t8 tetrahydro-4H 9-thi a- 1, 4a-di aza-fl uo

LT vyar SEERR A RE RS BB BBl Pamg e ooyt aa- di aza-1)

uor ene- 3- cabboyiydijinajracetd asy,clrahekanecaitboxyl i ¢ aci d;

1-(7,7- 4- t h H 9-thia-1, 4a-d

i ag a-f ﬁ?or Eﬁeﬁ#" 8’6%§¥/’|L7)%p{ ﬁ@ﬁl‘ﬁﬂ'ﬁ@% @é&%&%‘%‘e r*%—’ir%o afizulene-3- 0 0

25[ ( 2- Hygr @m&selﬁﬂpmﬂ@waﬁmydld ShiftidfneBaltet r ahydr o- 4K 9- t hi a- 1, 4a- di aza-fl uore
car pno

(2 vy dr oxsp bRl BEeh 5. B 4 ol il A daeacbeszolelpiigiechie- a- car b

onyl)- ami I@Q‘bo@@n@'&;b;ﬁ c@@hrﬂoyimethyi am1de



67

[ (2-Hydroxy-5,7,7-trinethyl-4-oxo-5,6,7,8-tetrahydro-4H 9-thi a-1, 4a-di aza-f
| uorene- 3- carbonyl)-arnino]-acetic acid;

[ (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-4H, 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-tetrahydro-4H 9-thi a- 1, 4a-di aza-f
| uor ene- 3- carbonyl)-am no}-acetic a0|% et hyl ester;

N-[(2' - hydroxy-4'-o0xo-6, 91-di hydro-411- 2 71H spiro[ cycl opropane-1, 8" -pyrim
do[ 2, 1- 10b][1, 3] benzot hi azol]-3'-yl)carbonyl]glycine;

[(7-1sopr Qw&hgls%?gh%'%fé?ﬂ%@'t& ¥ @021 P514- 18- thﬁt ¥, ADNds s b Qb ticRe- 3. 42, 7-1r
i aza-fl uorene onyl) anlnoi ~acetr'c aci

3- ( Car box y#rboiptic-acalrtydrmoyddrbamdpuictbxlyamidexo- 5, 6, 7, 8-t et r ahydr o- 4H9-t hi a- 1,

4a- di azaf | n : :
1511 7- (3, SR RRRnE Ry Ak B DT s cna ) b it vy 48 Mo i 4R anyar o
-411 9- t hibenzb a%@zuidﬁbazwﬁdnygra&n@a]&cemmnyl] am no} acetl c aci d;

[(2- (0)° 4 0X0-5,6, 7, 8- %ﬁtrahydro 411- 9- %@ .uor ene- 3-car
bony1) 3 am4r[§}(f° opentdr(Rymetpu sl BRyl Eoxespd &4 -tetraly P)4H5 30 b3 el dih!

3- (1H- I ndgd;s4 a)]ély)u-ie%eh(_c?ar}g@ltyhya]nﬁh% B e fbipx0-5, 6, 7, 8- tetrahydro 4H-9-thia-1
, 4a-di aza- gluorene 3-caf bonyl ) arnlno]-pro ionic acid (L-isomer);

3- (3H I ni aém ox-4r 0y 0,78, 2-4ateah b <Hli, F ] Ptthia- igz06benz@latagt e Bty eRGORFECY- t hi

a-1, 4a-di o] -propionic acid (L-isomer);

3-(4- Fydrgég g%§¥§m§h§?ng%%%@ grg}d;éanyl-4-oxo-5,6,7,8-tetrahydro-4H—9-thi

a-1, 4a-di a&a'iyfdxw e—nﬁ&ﬁ-'?@@mnyydream $16]10-thinolpd odinga-Banizd] a {akuleso breribpx ylic
25[(2 dro ﬁé 0XO0- 7- |d| éW$Ethyl 5,6,7,8-tetrahydro-411-9-thia-1, 4a
L 7-tri a“ P ]9§QE ﬁ- Sokacetic acid:

2- et hyl Sglﬁﬁm(x]y A% 8:7%8, lt&raﬁydr@m—ﬁmxm%éﬂ bHilor E&h@{a?a.zél@n@!‘a%é@nhﬂibzo[ a]

azul ene- 3- carboxylic aci d (2-oxo0-2 pyrrolldln | -yl -ethyl)-am de;

[ (2- Hydr o%§id toepzeirarbemgul-metoydamids; 7, 8-t et r ahydr o- 4H 9-t hi a- 1, 4a- di aza-f | uo

{?geE?hox§q§9§§%%%ﬂ%bggﬁﬂﬁgqﬁ6 @?gqhiﬁ%iﬁ@%gﬁkﬁgh@ﬂﬂaléféygabenzo[aJazulen

e- 3- car bohgtizpta]zaui enolametdngl)amiiolg-butyric acid;

o2 VO B 30,001, BB b AL B P AR vt g brobel an

[ (2- Hydr o¥atbém@xanfiol-adtidat@lha Bisic ety d@ehthblasdlistBerebfaza- benzo[ a] azul e
ne-3- carbonyl)-am no]-acetic acid, arginine salt (2:1);

[ (2- Hydr oxy- 4- oxo0-6, 7, 8, 9- tetrahydro 4H, 5H 10-t hi a- 1, 4a- di aza- benzo[ a] azul e
ne-3- 1 Oga |

[(2tydr oxyhgﬁéi%%ceﬂg&ér% gtﬁﬁlbrﬁy%ﬁgﬁsxrﬁé ﬁsﬂq&%péﬁﬁcgﬂy effective amount of one or
0-thia-1, 1¢®)¥Qﬂ|¢@1ﬁaelbelnsz[ﬂahmzluIlemeso:ewlloar\bd‘nyal Dhagmiasolicadly edciceptatdé ddjuvant,

di pot L

[ (2- Fé@ro &u%}8&%¥%?7,8,9-tetrahydro-411,5FF10-thia-1,4a-diaza-benzo[alazu
ene- 3- carbonyl) am no]-acetic acid, calciumsalt (2:1) ;

15[ (2- Hydroxy- 4- oxo-6, 7, 8, 9-tetrah dr o- 4H, 5H 10-t hi a- 1, 4a- di aza-.benzq La ] azu
| ene- 3- cér%ﬁﬁm COMRMBH A8 Beineedpictpimplaton die Rigpasalfqn Qi mgdicament for treati

[ (2- Hydr oxysgta 0X0-6, 7, 8, 9-t et rahydr o- 4H, 5H- 10-t hi a- 1, 4a- di na- benzo[ a] azul en
e- 3- carbonyl)-anino]-acetic acid, ammonium salt; [(2-Hydroxy-4 oxo
6,7,8,9- tetrahydro 4H, 51- 1- 10 thia 1, 4a- di aza- benzo[ a] azul ene- 3-

20car bonyl) acet i, c thy ne sal t.: o
(2 v ar ory O T oslotoatothl Ge Ml P AR Pidvcn o ametisment B 57l e i o
ne- 3- car hlmm/lh Yof ahieﬂgl}m amatniaCas@@m&icd th!hl donéitidat like chronic diseases, renal failure,

[ (2- Hydr oxy- 4- 0x0-6, 9- tetrahéghgﬁ ,5 H 1 0-thia-1,4a-dia

7a- benzo| rﬁ?hl Frsios, &ab%Fﬁﬁﬁ§?¥ BYHEEYe aci d, tronethanine salt:

25[ ( 2- Hydr oxy- 4- oxo- 6, 7, 8, 9-t et r ahydr o- 4H, 5H- 10- thla-1,4a-dinza-benzo[a]azu
| ene- 3- carbonyl)-aninoFacetic acid, histidine salt;

2- Met hyl sul f any1- 4- oxo-6, 7, 8, 9-t et rahydr o- 4H, 51- 1- 10- t hi a- 1, 4a- di aza- benzo|
al azul ene- 3- carboxylic acid carbanoyl net hyl - am de;



69 2- Met hyl sul fanyl-4-o0xo-6, 7,8, 9-tetrahydro-4H, 5H |

O-t hi a- 1, 4a- di aza- benzo[ a] azul ene- 3- carboxylic acid

hydr oxycar banoyl nmet hyl - am de;

[ (4- Chl or o- benzyl) - (2- net hyl sul f anyl- 4- oxo-6, 7, 8, 9-t et rahydr o-4H, 5H 10-t hi a
-1, 4a- di azabenzo[ a] azul ene- 3- car bonye- am nokaceti c aci d;

54-[ Cycl opent yl - (2- met hyl sul f anyl - 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- car bonye- am nokbutyri c aci d;

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-carboxylic acid (2-oxo-2-pyrrolidin-%gyl-ethyl)-anide;

2- Hydr oxy- 4- oxo0-6, 7, 8, 9-tetrahydro-4H, 5 I

0-t hi a- 1, 4a- di aza- benzo[ al azul ene- 3- car boxyl i ¢ 10aci d

cycl ohexyl @avhaspy! dsidevhd 381 @8med i : - \ - -

2- Hydr oxy- 4- ox0o- 6, 7, 8,ﬂ9&- tetr a&ﬁéjﬁé}?%lrﬁlﬁlaéﬂ 1loff)][t rtlllaeagxef)arat:on of a medicament for

, 4a- di aza-ERBPRPRY eAlEe-of tssuelsiaropké cauaed by (dnehizghensda, lbarmtiymasawi yehdmani de;
4-[ Cycl op 2 1\VA -4 - 8,9-tetrahydro-4H 5H 10-t hi a- 1, 4a- di aza
benzo[a]agﬁﬁéhgéé?%grCgéé @géﬁ%g%%ﬁF§gf%”5@Péywmcmarm3m““&

15[ Benzyl - ( 2- hydr oxy- 4- oxo- 6, 7, 8, 9-t et r ahydr o- 4H, 5H- 10-t hi a- 1, 4a- di aza- benz
o[ a] azul ene-3- carbonyl ) -am nol-acetic acid and pharnmaceutically acceptable
salts t'3 hepﬁo@Se Ofaé.coﬂ}f’ﬁh%(fﬁﬁc?g%‘fi?‘ié‘? C@(‘i’ﬁpbsfi)‘t thenPEB#ptiqns phg medicament for

t her apeut ipzalehyorebf ehinve: aTOWBLe @ﬁm%ecﬁ%edT‘BS/QS&ﬁHPpUﬁgmg% Fn:cﬁl'd Lacdid
associatiqon with a pharnmaceutically acceptabl & adjuvant, di 'uent® or
carrier. Iney)s WIWY: AnYQSATSERINHaretian, ajtipke, ihapaticaisshemihoeperfusiopr epayatidn of
a medi cangRfisfel vhi@ Bl lingaanem a. 255. Use of a conpound as claimed in
claim1l1 for ?he preparation of a nedicanent for treating anem a of elderly
or anem a associated with conditions |ike chronic diseases, renal failure,
cancer infection, dialysis, surgery and chenotherapy. 70 6. Use of a
conpound as clained in claiml for the preparation of a nedi canent for
prevention or treatnent of tissue damage caused by renal ischem a,

cardi ovascul ar ischem a, cerebrovascul ar ischem a, hepatic i schema or

peri pheral vascul ar ischema. 57. Use of a conpound as clainmed in claiml
for the preparation of a nmedicanent for prevention or treatnment of tissue
darmage caused by ischem c disorders including acute kidney injury,
nyocardi al infarction, stroke, hepatic ischem a-reperfusion injury and

peri pheral vascul ar di seases. 10



