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cr ossl disdase & demattodngicaldesnidess. nor nal agei ng and whi ch occurs at an
accelerated rate in diabetes. AGEs can activate cellular receptors and
initiate a variety of pathophysiol ogical response (Vasan et al.

BACKGROUND OF THE INVENTION:

Maillard in 1912 found that reducing sugars, such as glucose and ribose react with proteins to
form brown pigments. Further studies have shown that this is an irreversible non-enzymatic
reaction, which occurs in several natural systems including stored foodstuff. Maillard
reaction occurs in two stages, early and advanced. Initially, proteins react with glucose to
form stable Amadori products, which subsequently cross links to form advanced glycation
end p;oducts (AGESs). In most cases, the formation of AGEs also accompanies browning of

the proteins and increase in the fluorescence.

Excessive accumulation of AGEs on tissue proteins has been implicatcd‘in’ the pathogenesis
bf many of the sequelae of diabetes and normal ageing (Bucala R et al. Proc. Natl. Acad.
Sci., 1993, 90, 6434-6438). The formation of AGEs on long-lived connective tissue and
matrix components accounts largely for the increase in collagen crosslinking that
accompanies normal ageing and which occurs at an accelerated rate in diabetes. AGEs can
activate cellular receptors and initiate a variety of pathophysiological response (Vasan et al.

Nature 1996; 382 : 275-278).



Nat ure 1996; 382 : 275-278).Particularly in diabetic patients, where bl ood
gl ucose level is significantly higher than normal, the reaction of glucose
wi t h seveweal2opriasasns such as henogl obin, | ens crystall PoTaNzhicodokegen,
gives rise to the formation of AGEs, which in turn, is responsible for the
m crovascul ar and m crovascul ar conplications associ ated with di abetes
mellitus, such as nephropathy, m croéngiopat hy, neuropat hy, retinopathy and
endot helial dysfunction. In addition, the activity of several growth
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accunul ation of AGEs with various di seases has been descri bed in various
literatures. Due to the clinical significance of AGEs formation, many

appr 0achealafhE adfinded BRRESPest- : on in
t he bodf/ %hegj? or matlglrsly‘émcl A&sﬁ%ggag(%?hﬁ %ﬁrlggﬁlbtugjhgéf%eé@ﬁg&% h
=

early glegranesy| As iuptaker yihustavenger reeepidrssisf noimlthnb;tad;lgymbnrmamasesnthbet ween
the tar E)rtf?)rnOE)F ll?)OSI%gelgS WS &e ta.Eeen Iu?)hlvgl }r{ff)ammatory cells and decreases the

proportion taken up by hepatocytes via classical LDL receptors. This promotes the formation
of atheromatous plaques and stimulates inflammation. Hyperglycemia increases the
formation of oxidized LDL and glycated LDL, which are impdﬁant modulators of
atherosclerosis and cardiovascular death (Veiraiah A. Angiology. 2005 Jul-Aug; 56(4):431-
8). Advanced glycation also may contribute to the age-related development of atherosclerosis
in the general population (Bucala R. et al.1994, Proc Natl Acad Sci, 91, 9441-9445).

The correlation between the formation and accumulation of AGEs with various diseases has
been described in various literatures. Due to the clinical significance of AGEs formation,

many approaches are being used to diagnose, prevent, or break AGEs formation in the body.

The formation of AGEs could be inhibited by reacting with an early glycosylation product
that results from the original reaction between the target protein and glucose. The inhibition
was believed to take place as the reaction between the inhibitor and the early glycosylation

products appeared to interrupt the subsequent reaction of the glycosylated protein with



was believed to take place as the reaction between the inhibitor and the
early glycosylation products appeared to interrupt the subsequent reaction
of the glwoasw/ased protein w thadditional protein matercaliNtaobH@rys t he
cross linked | ate stage product. Known conpound |i ke am noguani dine act to
inhibit AGEs formation by such nechani sm Several successful therapeutic
approaches have al so been achi eved based upon bl ocki ng the accumul ation of
AGEsS in vivo. One approach, exenplified in U S. Pat. No. 4,758,583
concerns the inhibition of the formation of AGEs fromits precursors, by
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clinical or clinical pathology, adm nistration of agents that reverse or
break AGEs has proven successful. As described in US 5,656,261 & US
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relatively rapidly, in contrast to aminoguanidine, which acts slowly by its very nature of

mechanism of action.

In a pharmacological approach to controlling levels of AGEs in tissues, especially in those
tissues in which AGEs has already accumulated to levels which are responsible for sub-
clinical or clinical pathology, administration of agents that reverse or break AGEs has proven
successful. As described in US 5,656,261 & US 5,853,703, agents and methods are disclosed

which reverse (or cleave or break) AGEs formation in vitro and in vivo.

TRC4149, a novel AGE breaker,. by virtue of reducing AGE load found to be preserved
endothelial and cardiac function in diabetic sponteniously hypertensive rats (Pathak P. et al,
Eur Jr of Med res; 2008; 13;388-398).. TRC4186, an experimental AGE breaker, when
studied for its effect on diabetic cardiomyopathy and nephropathy in Ob-ZSF1 animal model,
preserved cardiac function and reduced the severity of renal dysfunction.(Joshi D et al., J
Cardiovasc Pharmacol; 2009; 54(1); 72-81). Another AGE breaker Alagabrium, has been

found effective in two subsequent phase 2 clinical studies, one addressing diastolic heart



Car di ovasc Pharmacol ; 2009; 54(1); 72-81). Another ACE breaker Al agabrium
has been found effective in two subsequent phase 2 clinical studies, one
addr essi ngodnesied2sc heartfailure and the ot her addressiPog/ISyab/o00RLS
hypertensi on. Al agebriumwas effective in inproving cardiac function and
uncontrol |l ed systolic blood pressure, particularly in nore severely
affected patients (Bakris GL et al. AmJ Hypertens; 2004; 17, 23S 309).
Thus, the conpounds which inhibit the accurul ati on of AGEs and/or break the
performed AGEs can be of prine inportance in therapeutic applications.
Cur r entghilyre | dndi b 2V I0RLRL ty f on, .or e .br eaki ng
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neur opampspvinge¢drdiap dwntionnaphwapatrblled systalizablgbd gﬁéd@tﬂﬁ, F)mﬁﬁlaflpghqmrghear t
failure, athe clerosis .zheinmer's disease & dermat ol ogi cal disorders.
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(AGEs) and nephropathy is well established by several research
publications. Beisswenger PJ et al. (Diabetes; 1995, 44(7): 824-29) has
shown tlhas, theseempertnds rwligh iimnbit thehapcamutiitioh @f iAGEsIbpdrot breakthe patemedi t h

early § tl f. r | diiseases,. Makita et al. (N Engl J Med. 1991,
325(12): 3c%§jl)g)olf§§gl%§ﬁlg\$ﬁg?ﬁ%? eﬁ%ﬂﬁgg‘égpﬁliﬁa%\‘t“zs' peptides parallels with the
severity of renal dysfunction. The above citations clearly show that

advanced gl ycatjon endproducts are the principal cause of diabetic

nephr o%ﬁFﬁ?‘. Y, Alipstisvedythat mhibiting AdS T oametion, s dhebrsekingovirexisting AIGES
expresg) : r ] d Qr. in retinal nuller cells
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r et i nopatrhangidpattat, ahfpeetensibn, Hehwc fahndi apbyosclBRSisCOATABIMEO HisedR6(8) : 7
12-5). ,St udi.es éﬂaéve germnstrat ed positive effects of agents that break
AGEs, Sermatolegip s on cardi ovascul ar conplications related to aging,
a condition which is accelerated in experinental diabetic conditions

(Wl ffenbuttel et al., Proc Natl Acad Sci 1998; 95(8):4630- Advanced

gl ycat Thn cemelptian betvee ABESYmimion dfetdvancad Gigditias Hl pdact TATB@niN t he

nephropathy is well established by several research publications. Beisswenger PJ et al.
(Diabetes; 1995; 44(7): 824-29) has shown that AGEs concentration in human diabetic
subjects correlates with early manifestation of renal diseases. Makita et al. (N Engl J Med.
1991; 325(12): 836-42) has shown that increase in AGE peptides parallels with the severity
of renal dysfunction. The above citations clearly show that advanced glycation endproducts

are the principal cause of diabetic nephropathy.

Advanced glycation end products are also shown to induce expression of vascular endothelial
growth factor in retinal muller cells and therefore may promote intraocular
neovascularization in diabetic retinopathy (Hirata C et al., Biochem Biophys Res Commun.
1997; 236(3):712-5). |

Studies have demonstrated positive effects of agents that break AGEs, such as in studies on
cardiovascular complications related to aging, a condition which is accelerated in
experimental diabetic conditions (Wolffenbuttel et al., Proc Natl Acad Sci 1998; 95(8):4630-
4). |



devel opment and progression of chronic heart failure (CHF). Cross-1linking
by advanced gl ycation end products results in vascul ar and nyocardi al
stiffeni /g 20do/ebs2are hal l marks in the pathogenesis of edFaNZddodozgmal |y,
stinul ation of receptors by AGEs may affect endothelial function and
nyocardi al cal ci um upt ake and may pe%et uate coronary sclerosis in CHF
(Smth Al et al. Ann N Y Acad Sci. 8; 1126; 225-30). Advanced gl ycation
has al so been inplicated in the pathol ogy of Al zheinmer's disease (Vitek M
et al., Proc Natl Acad Sci 1994; 91(1 1): 4766-70). Thus, conpounds which
bl ock Avandear gigtation, efiprofiRak(ACES hARMb&RE Mopbth isofac{d?§ %Jo?@éd"ﬁmh
ACE-rel at ed di sorders such as neuropathy, retinopathy, nephropat
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subst i (OEdHRW AN URLE R VAl [ terni zed derivative and
phar n’B.CGUt(I%CGJ |y acceptabl e saP\S%}t %ggéégglzg%ﬁuﬁd)are useful in the treatnent
of di seases caused due to formation and accunul ation of AGEs (Advanced
d ycati o However, .it has _been observed that the pyridinium
der i vafi V%réce§§liy g%%%ls‘i’ WF%@G‘B&& O%Hyﬁ%@el%ﬁldﬂ%aﬁ Qfiteldr ug
| oadi ng/m@taat Pf:ﬁcrNg[tBAbléd’géj 1obpagy 1gv¢-y6écymcent ration and/or to exhibit
desired exposure at its target S|te To overconme such type of the problens
there are various approaches known in the arts. Anong them prodrug

strate i i no t,0 mar ked ance |es f a
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croanglopa ypertension, heart failure, atherosclerosis, Alzheimer’s disease &

dermatologlcal disorders.

All patents, patent applications, and literature references cited in PCT publication WO
01/25208 & WO 02/085897 are hereby incorporated by reference in their entirety. In the case
of inconsistencies, the present ‘disclosure, including definitions, will prevail.  The said
applications i.e. WO 01/25208 & WO 02/085897 disclose the substituted pyridinium
derivative including quarternized derivative and pharmaceutically acceptable salt thereof,
which are useful in the treatment of diseases caused due to formation and accumulation of
AGE:s (Advanced Glycation Endproducts).

However, it has been observed that the pyridinium derivatives as disclosed in WO 01/25208
& WO 02/085897 require high drug loading to attain requlred blood level concentration

and/or to exhibit desired exposure at its target site.

To overcome such type of the problems there are various approaches known in the arts.

Among them, prodrug strategies or methodologies is known to markedly enhance properties



nodul ating the conditions for regeneration of the parent drug such as salt
formation, ester formation, conjugate or conplex formation, am de

f or mat i onwoebm/12828pri singly, the inventors of the presegt/iNzaenioesn have
found that reduced conpounds of present disclosure, when adm ni stered,

achi eve desired bl ood concentration and/or exposure at its target tissue
site of its pyridiniumderivatives wi%th significantly | ower drug | oading in
conpari son of pyridiniumderivatives as disclosed in WO 01/ 25208 & WO

02/ 085897. SUWMARY OF THE | NVENTI ON: The first enbodi nent of the present
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at her os@heiios, conjudhe icoBiplek ﬁhﬁﬁﬂﬁﬁa&ndé%ﬂﬁétwno%cm di sorders. Anot her
enbodi ment of the present invention is to provi de new cl ass of het er ocycli c

conpounds and pharnaceutically acceptable salt thereof, which exhibit ACGE

br eaki RgAR r%g}’ th& HvRh ok 8r At rgéehi ﬁﬁrﬁntgﬁ'f ?Moitot]ﬁcﬁ ﬂfa”"%&i’d néw%g%d;?s of

present Inveftion Is to provi prepar atlon or
het er op;asentchmpm,l wden addumbtaremlaacﬂuéueaidsiryd blod mbﬁ&ﬁrﬁraﬁalh tnd/BeEgRburewhi ch

exhi bi t br n [ or hi bi activities, Yet_ another_ enbodi nent
of the?pld Ggégﬁ' eﬁtﬁ ‘gﬂtsi @'r’tdgm r’d’ tiyasavith signtficantly lyysscling osdmedn a new
cl ass @&mBﬁis@h%}S%dh&M&&%‘ﬁ@& AR E@Wbﬂ%bﬁ'&aﬁ&?&/ﬂﬁ% g@rsalt

t her eof andone or” nore of pharnaceuti ca l'y acceptabl e excipient S) or other
media normal |y enployed in preparing such conpositions. Yet another

enbodi mrent of the present invention is to provide phar maceuti cal
conpositions of a new class of heterocyclic conpounds, wherein the

conpos SUMMARY ©OF §HE INVENTION:
The first embodiment of the present invention is to provide a new class of heterdcyclic
compounds and pharmaceutically acceptable salt thereof, which are useful for the
management of diabetic and aging related complications and particularly in the treatment of
complications of diabetes mellitus such as neuropathy, nephropathy, microangiopathy,
hypertension, heart failure, retinopathy, atherosclerosis, Alzheimer’s disease &

dermatological disorders.

Another embodiment of the present invention is to provide new class of heterocyclic
compounds and pharmaceutically acceptable salt thereof, which exhibit AGE breaking and/or
inhibiting activities.

Yet another embodiment of the present invention is to provide a method of pfeparation of
new class of heterocyclic compounds and pharmaceutically acceptable salt thereof, which
exhibit AGE breaking and/or inhibiting activities. '

Yet another embodiment of the present invention is to provide pharmaceutical cbmpositions

of a new class of heterocyclic compounds and pharmaceutically acceptable salt thereof and



conposition. Yet another enbodi ment of the present invention is to provide
a nethod of treating a disease condition caused by formation and

accunul atworromi128638s by admi ni strati on of therapeuti cal lpgTaNimeboecess anount
of a compound of the present invention to a mammal in need thereof. Yet
anot her enbodi rent of the present invention is to provide a nethod of
treating a neuropathy, nephropathy, M croangi opat hy, hypertension, heart
failure, retinopathy, atherosclerosis, Al zheiner's disease & dermatol ogi cal
di sorders by admi nistration of therapeutically effective anobunt of a
conpoung. gf ngd?@ oPpRARRLedRARY b QbR SkTRBATE) of BiReesbdid\R6BRily ehgilogdaot her
enbodi nent of the present invention is to provide a nmethod of "treating a
di seasén prparing swch compesitionsy f or mati on and accunul ati on of AGEs by

adm ni stration of therapeutically effective anount of a conpound of the
invention to a mammal in need thereof in conbination with one or nore ot her
AGE br egdt@nsthérdthbidiRes: GNlé presamtihvehitiongs i@p@gmt@mﬁ(ﬁeuﬁmw@?oﬁﬁmdi ment
of the present invention is use of a conmpound of the invention for the
manuf a®f ua @ewr classliof raserocydic eerapaundpt Wherein dhe cagwositiagi isi nd tesistavly by
f or mat icgrr}]pgglgogccurrul ation of AGEs. Yet another enbodi nent of the present
invention'Irs use of a conpound of the invention for the manufacture of

medi canent for treatnent of neuropathy, nephropathy,

m cr oangi opat hy, hypertensj on, heart failure, retinopathy,_atherosgclerosis,
Al zhei ntagotheiserpodimenihf e Bresgit dnyentipn &rteéar%“@%aggegh%f}ﬁt&aﬂag PWSeATR
accunul gt 4iafn Otangsﬁsb Yedrmfhioh hehd eFRAMIIRRL OfF WGEPLT K5 CiimihR¥afHéA OBF | S
use of a conpound of Yhe |hvention for the manufacture of medi cament for

t r eat nehdrapruticallyi efeive conalint iof rascoapmd dfythé eresant mwentiah tca wparnmeal tn of
AGES in %‘gﬁ;oin tion with one or nore other AGE breakers/inhibitors and/or
ant i - di"gBEtEagent s.

Yet another embodiment of the present invention is to provide a method of treating a
neuropathy, nephropathy, microangiopathy, hypertension, heart failure, retinopathy,
atherosclerosis, Alzhéimer’s disease & dermatological disorders by administration of
therapeutically effective amount of a compound of the present invention to a mammal in

need thereof.

Yet another embodiment of the present invention is to provide a method of treating a disease
conditions caused by formation and accumulation of AGEs by administration of
therapeutically effective amount of a compound of the invention to a mammal in need thereof

in combination with one or more other AGE breakers/inhibitors and/or anti-diabetic agents.

Yet another embodiment of the present invention is use of a compound of the invention for
the manufacture of medicament for treatment of a disease conditions caused by formation

and accumulation of AGEs.

Yet another embodiment of the present invention is use of a compound of the invention for

the manufacture of medicament for treatment of neuropathy, nephropathy, microangiopathy,



Yet anot her enbodi ment of the present invention is a conpound of the

i nvention adapted for treatnment of neuropathy, nephropathy,

m croangiwpat)fwl,zshypertensi on, heart failure, retinopatkrgristhen@sel erosi s,
Al zhei ner' s di sease & dermat ol ogi cal di sorders caused by formation and
accurul ati on of AGEs by adm nistration of therapeutically effective anount
of the said conpound. DESCRI PTION OF 8HE FI GURES: Fi g-1 depicts a graph
showi ng the single dose pharmacoki netics of Reference conpound-T and
conmpound no. 100 in Wstar rats. Fig-2 depicts a graph show ng the single

dose pHopemasionnethears dhilizef €k@iHeBath D B I;r d 00 |
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phar maceut i cal I y acceptabl e salt thereof, Werein, the dotted line in
nitrogen containing ring represents: (a) two doubl e bond between either (i)
at C2 3t apethesenaodiment of the preseRt- iGSeraiod iS4sdé 5t a @6m bl!uid) oiafhe %e%oﬁ‘g-

t or

one, d uble between either (i) at C2-
(| ii) a%r &"%‘% WF Ofdreagpent of ag §%ﬁ§@é0@¢1tlgwm1getbdmcfommona
sat ur ataﬁdiaémmﬁﬂ&ifﬁlt@ﬂTAGE% ih SombiraRof (e rd ng. havi ng
the foll owm ng formula; 1& (C)rﬁn are 19 @pdgﬁgs}%h%% ﬁﬁer ‘éﬁﬁﬁﬁi Séngﬂ’ 1gys;
form hé’é’@’Pb@}lbﬂﬁab@tﬂmngyst em whi ch may al so be either partl ally or fully
saturated; G is - (C-C2) alkylene-P or - (Cl1-C] ) alkylene, wherein Pis
sul fur, oxygen or nitrogen, and nis O or 1; Zis i) -CH 2-C(O-Rx or ii)

Ry; Yet another embodiment of the present invention is a compound of the invention adapted for
treatment of neuropathy, nephropathy, microangiopathy, hypertension, heart failure,
retinopathy, atherosclerosis, Alzheimer’s disease & dermatological disorders caused by
formation and accumulation of AGEs by administration of therapeutically effective amount

of the said compound.

DESCRIPTION OF THE FIGURES:

Fig-1 depicts a graph showing the single dose pharmacokinetics of Reference compound-T

and compound no. 100 in Wistar rats.

Fig-2 depicts a graph showing the single dose pharmacokinetics of Reference compound- T

and Compound no. 100 in Dogs.

DETAILED DESCRIPTION:

In one embodiment, the present invention provides a new class of heterocyclic compound of

formula (1) and pharmaceutically acceptable salt thereof,



Rx is R7, OR7, -N(R7)(R 10), -N=C(R 7) (R10), -N(R7)N(R7) (R 10),
-N(R7)N=C(R 7) (R 10), - CH R7)C(OR or a conpound having one of the

fol | owi ngwbanroul2ef2k) (1) Ry is selected fromthe group ®OmANZL10/DEH298
hydrogen, |inear or branched (Cl-Cl12) alkyl, (C - C, 2)al kenyl,

(C3-C7)cycl oal kyl, (C5-C7)cycl oal kenyl, bicycloal kyl, CH2(COR 3, CH2 (CO
NHR14, CH2 (CO NR14R15 and CH2 (CO)C??13 , R2 at each occurrence is

hal ogen, OR7, NO2, al kyl, aryl, heterocyclyl, fornyl, oxo, -NR7R10,

N=C(R7) (R10), -SR7, -S2NH2, -S al kyl, -S aryl, N=C(R 14)

(R15), - NR14Ri 5, - OR14, per hal oal kyl, O(CO) R14 , -NH(CO) R14 ,

(C2-C12) al kenyl, (C3-C7)cycl oal kyl C%) &q0al kenyl , bicycl oal kyl ,

bi cycl oal kenyl , heterocycl oal kyl . ;. mis O 1, 2 or 3; R3is
-R4-R5, -N(R7)N(R7)R or a conpg Vi ng one of the followng fornmulaR4 is
-N (R7)R Ch-N (R7) RGN(R7) -, - ' eR7) -, where R6 is al kylene; R5
i's hydrogen, alkyl, aryl, heterocycl yINyCOR 7, SQ2R7, -C(S) NHR?,

-C(=NH) NHR7, CORi 0, -C(O NHR7R7 or -N(l? 7) NEC Rio ; where R7 is H, alkyl,
aryl or heterocyclyl; R8 is R7, OR7 or! NR7/R10 ; RO is selected fromthe
group consi sting of hydrogen, alkyl, aZyI , heterocyclyl, C(OR 10 ,- SO
2Ri0,-C(S)NHRi 0, -C(=NH) NH (R10) and -C(ONHR 10; Rio is selected fromthe

group consisting of H, alkyl, alkoxy, yl and heterocyclyl; Rn is selected
fromt h&'h@émuﬂle(ti@&éd Hhé ﬂﬁnh&fgéxﬂgﬁihlmhg grrep}ésehfsanched (G-G 2)alkyl, (C2-
G 2) al kenéé C7£c ycl oal kyl %c cl oal kenyl, bicycl oal kyl,

bi cycl oal {@Ayp donlle P@‘@:P%‘]"‘@Sﬂ Rgﬂller (B C2-Gr andiy$- C6helt G \2-GB and @4edipound

(M. (M o (i) at C3-C4 and C5-C6, or
(b) one double between either (i) at C2-C3 or (ii) at C3-C4 or (iii) at C4-C5 or (iv) at C5-
C6, or
(c) absence of double bond i.c. a saturated ring system;

Rj is - COR; or 5 membered heterocyclic ring having the following formula;

G—G

/\O/lz\
(Ga)y—

R11

G1 & G; are independently N, NH, NRj, S or O to form heterocyclic ring system, which
may also be either partially or fully saturated;

G is - (C-Cpp) alkylene-P or - (C;-Cy,) alkylene, wherein P is sulfur, oxygen or nitrogen, and
nisOorl;
Z is i) -CH2-C(O)-Rx or ii) Ry;

Rx is Rz, OR7, -N(R7)(Ryp), -N=C(R7) (Rio), -N(R7)NR7)(R1), -NR7)N=C(R7)(Ry0), -
CH(R7)C(O)Rs or a compound having one of the following formula



wherein in R 1 one or nore heteroatons when present are independently O
N, or S and is optionally substituted, wherein the substituents are

sel ect ed woamoa28s2sst group consi sting of hal ogen, hydr exy/INzi1d/p@29Tyano,
am no, oxo and oxinme or froma second group consisting of |inear or
branched (G -Cg) al kyl, (C -C7) cycloal kyl, al kyl cycl oal kyl,

per hal oal kyl , per hal ocycl oal kyl , aryl,“hralkyl, al kyl aryl, aral koxyl al kyl,
per hal oaryl, al kyl het erocycl oal kyl, heterocyclyl oal kyl

per hal ohet er ocycl yl oal kyl, heterocyclyl, perhal oheteroaryl, al koxyal kyl,

t hi oal kyl and thioaryl, whereHgthe substitutents from said second group
are optional Ly _substituted_gfy hal ogen, hydroxy, nitro, cyano, am no, 0Xo,
per hal oal ky}/ (¢ - C6) and oxi and are optionally and i ndependently bridged
by -CO -( , -(CO bo ,-NRi 4-, -O ,-S,- (SO-,-(SR),-(SA2) NH,

or-NH (Et@pe”; R1 and R13 are independently selected fromthe group

consi sting of)linear or bragghed (QCs) alkyl, (C - C)-cycloalkyl,

al kyl cycl oal kyl , perhal oal kyl, perhal ocycl oal kyl, aryl, aral kyl, alkylaryl,
ar al koxyl al kyl , perhal oaryl, al kyl het erocycl oal kyl, heterocycl oal kyl,

per hal aet esleayd froal thy! ¢SHSRENE bY hydrBI) Fh SRS r Ur HhEd YE1-C; -
- COarycm benzoyl, al kog%llhﬁ > th;goal Y( rI g‘ffind t hi (gag??%\/\(/?]g&r:{aichzsz%ﬁggg of

| l,
sai d grlooplkspy, 6‘131‘?@)‘?%1!39&3%&@51(171%’@1@3 gnyk bicyeloalksih CRAEOIR e, iHbe(d)dent | y
sel ect ro, o 8L | i near or branched (QGC 2 ) alkyl,
al koxy%‘iﬁf"’gﬁggggﬁ%yﬁ?” gﬁ‘ﬁg%é‘?@@féww , al koxyaryl, perhaloalkyl, (C- C
2) al kenyl, (C -C7) cycloal kyl, perhal ocycl oal kyl, hal ohet erocycl oal kyl
cyanoh erocc¥lcl oal kyl .. r hal ghet erocycl oal kyl , (C5- C7f) cycl oal kenyl ,
bi cycl ¢ §ach qsPverics A ﬁfﬁ,ﬂgﬂn; t@@@éﬁ@flowkém,eroawlwl, anmaylkgpo, -NR7R o, -
het ero r ar d _per hetgr | WL LHn shi t ts of
sai d g(r}%l:fjdp(kg)r(gﬂ)%pti oﬁals?diZ{l}bstg iéf ll}? ié)g b)s/@ﬁw]??l% F@‘iﬁgﬁ’ﬁﬁf‘é{dﬁ#ﬁgﬂf’ogen,

hydr ox perhalaatiy],- @{ANR 14, aMHEO)Buo(Cop@h Jaditengl, ky| (G - C8), @;-Cyéysiallyilth the
provis ?CE-E%tcycloalkenyl, bicycloalkyl, bicycloalkenyl, heterocycloalkyl, or aralkyl;
mis0,1,2or3;

R3 is -R4-Rs, -N(R7)N(R7)Ry or a compound having one of the following formula
o)

N N
T NH o

(a) (b) (c)



(i) when Ris -C(OR 3, then Z is-CH 2-C(0)-Rx;. (ii) when Zis -CH
-C(O-Rx and Rx is OR7 then R7 is not hydrogen. A famly of specific
conpound wO 2pavis28l ar interest fromthe new class of hetensoyebeoesTonpound
of the present invention and pharmaceutically acceptable salts thereof is
as follows: 5-bromo-N - (methylsul fonyl)- 1-[2-oxo-2-(thiophen-2-yl)ethyl]-

1, 4- di hydr opyri di ne- 3- car bohydr azi del¥{ Conpound no. 1); ethyl

2- ({1-[2-oxo0-2-(thiophen-2-yl)ethyl] -1, 4-dihydropyridin-3-yl}carbonyl)

hydr azi necar boxyl ate (Conmpound no. 2); 2-[4-{ [(3-

{1-[2- oxo0- 2- (tdyi ophen-2-yl)ethyl]- 1,4-dihydropyridin-3-yl} -IH-ryrazoI 5-
yl ) met hyl ] sul flanyl Hyri di n-1 (4H) - yD]-I - (thi ophen-2-yl) thapione ( Conmpound
no. 3); O3, 5-di met hyl -1 '
1-y1 ) mef{hyl 1 1+ Nyt azol - 3-yl Fpyvicdi AN1(2H - y1 ] -
( Conpou . 4); 2-{3-[5-bepzyl 1(r|d|n2yl
1(4H) -yl }N1- (t hrephen-2- yl)e rrpound NoN

);
| -[2-(5-chl orq{hi ophen-2-yl)-2;0x06¢ | -N -(meth Isulf -IC'4-di hydr opyr
i di ne-3- canpohydrpzi de (Conpou 0 ) ;
1-[ 2- (4-ni t fot hifophen-2-yl) - 2- oxethyl]

-N-({1-] 2- Eh nCOQEthi ophen- 2- yI? 2-oxoet hyl] -1, 4- © Cl
di hydr opyri di n- 3-yl }carbonyl ) -1, 4-di hydropyri di ne- 3- carbohydra2|de
( Conpound fé) 7); (e) (f)
6- met hyl - N - (et hyl sul fonyl ) -1-[2-o0xo0-2-(thi ophen- 2- yI)ethyI]-I 4- di hydr opy
ridi ne-3- carbohy@razide (Conmpound nf. iﬁ
LTNY - ({1 -
N—N— N~

|, 4- di hydr opyr i lfii n- by} car bony! ) - A, a- H hydropy hdl fle- 3- Harg@hydramde

(Corrpoqn(d; NO N9) ; thyl 1,1 -Ypp dr
ridine-3, 1{ 4H) - bl ( 1- oxoet hane /2 \\'E
2- car boxyl at OUtH,n0. 10y S

1, 2-di y|30IS[C rbo
(o) O o

N
i ONfen>2-yl ) et hanone
pyFazol - 3-yl ] pyri din-

thk}l t hi ophen-2-yl) -
N~

@ (h) | 0 or

o)
H
NS
|} H
N
[\
g~ cl
o)
()

Ry is -N (Ry)ReO--N (R)RGN(R)-, -OR¢O or -OReN(Ry)-, where Ry is alkylene;

Rs is hydrogen, alkyl, aryl, heterocyclyl,-COR;7, SO;R7, -C(S) NHR;, -C(=NH)NHR;, -
CORjg, -C(O)NHR;



thyl 3-{[3-{[2-(methylsul fonyl)hydrazinyl] carbonyl}pyridin-

1(4H) -yl ]acetyl }-1,3- thiazolidine-4-carboxylate (Conpound no. 11);
[ 2- (5- chbanowsephen- 2-yl ) - 2- oxoet hyl ] - N - ({ PCT/IN2010/000295
[ 2- (5-chl or ot hi ophen-2-yl)-2-oxoet hyl]- 1,4- dihydropyridin-3-yl}
rbonyl )- |, 4-di hydropyri di ne-3-car bohydrazi de (Conpound no. 12);
nmet hyl sul f onyl ) - 1-[2-(5-nethy|thl%phen-z-yl)-2-0xoethy|]-

-di hydropyri di ne-3- carbohydrazi de (Conpound no. 13);

met hyl sul fonyl )- 1-[2-(4-nitrothiophen-2-yl)-2-oxoethyl]-

di hydr opyri di ne- 3- carbohydrazi de (Conpound no. 14);

enyl -2-{3-[(2- phenylhydra2|nyl)carbonyl]pyrldln- 1(4H)-yl} acetam de

Conpound no. 15); 2-[({ 1Rj2-oxo-2-(phenyl am no)ethyl]-

4

4

1-[2
1-[2
carb
N - (
1,4
N - (
1, 4-
N- ph

- di hydropyri di n-4-yl } canbonyl ) am no] et hyl benzoate (Conpound no. 16);

- (met hyl sul fonyl )- 1-[2- (15- ni trot hi ophen-2-yl)-2-oxoet hyl] -

- di hgdr opyri di neNgR,xM¥+0ohydr azi de (Conpound no. 17);

[ 2- oxo- 2- (t hi ophen- 2-yl )gt hyl]-N -[(trifluoromethyl)sul fonyl]-
, 4- di hydr opyri di ne-3- carbohydrazi de (Conpound no. 18);

[ 2- ox0- 2- (t hi ophen- 2-yI )g%hyl] N - phenyl -1, 4-di hydr opyri di ne- 3-car bohydra
id

e (Conpound no. 19); (2, 4-dichl orophenyl ) - 2- oxoet hyl ] - |
4-di hydr opyri di ne- 3-car boxam de (Conmpound no. 20)

4- [ 2- 2-(th h 2-yl ) et hyl
glﬁnggﬁx%mgéﬁ&pSuLQﬁE%H%H“%@!deo?gbnpgunhoﬁoen21)y Jethvi]-

[1-(2-0x0-2- phenyl ethyl) -1, 4-di hydropyridi n-3-yl ] carbonyl } - N- phenyl hydr a
e car boxam de ( ound no. 22);

3-{ [ %q@rLNR 1) hydrazi nyl ] car bonyl } pyri di n-1 (4H) -yl ] - N- phenyl acet
de

(
1
N -
1,
1-
1
1-
zi

N_
1,4
2-{
zin
2-[
a

m

Ry is selected from the group consisting of hydrogen, alkyl, aryl, heterocyclyl, C(O)R;q,-
SO2R10,-C(S)NHR 10,-C(=NH) NH (R;0) and -C(O)NHR ;;

Rig is selected from the group consisting of H, alkyl, alkoxy, aryl and heterocyclyl;

Ry is selected from the group consisting hydrogen, linear or branched (Ci-Cyp)alkyl, (Cs,-
Croalkenyl, (C3-Cy)cycloalkyl, (Cs-Cq)cycloalkenyl, bicycloalkyl, bicycloalkenyl,
heterocycloalkyl, aryl, aralkyl, heterocyclyl and compound (m),

(m)
wherein in R11 one or more heteroatoms when present are independently O, N, or S and is
optionally substituted, wherein the substituents are selected from a first group consiéting of
halogen, hydroxy, nitro, cyano, amino, oxo and oxime or from a second group consisting of

linear or branched (Ci-Cg) alkyl, (C3-C;) cycloalkyl, alkylcycloalkyl, perhaloalkyl,



Conpound no. 23); N -(nethylsulfonyl)- 1-(2-o0xo-2-phenylethyl)-

4- di hydr opyri di ne- 4- car bohydrazi de (Conpound no. 24); .

(2- oxo-wophemesashyl ) - N - phenyl - 1, 4-di hydr opyri di ne- craNnbatwargsi de
Conpound no. 25); NL1-[(4-nethoxyphenyl)sul fonyl]-1-(2-o0xo-2-phenylethyl)-
, 4- di hydr opyri di ne-3 - carbohydrazidg, (Conpound no. 26);

- (2- oxo-2-phenylethy 1)- |, 4-di hydrop¥yridi ne-3 -carboxam de (Conpound no.
7);2-({ [ 1-(2-oxo0-2-phenylethyl)-

1, 4-di hydropyri di n-4-yl ] car bonyl } am no) et hyl benzoate (Conpound no. 28); N
cycl oprmphydlocycloaliyl, Sryl| ARy ailkﬁh:@l’ ra?dll@éxﬁlalkg’l PEhbaryt B h&ZRkyclaMkyl,

d
2| 5- { eterscssiledl o oA pbsisioayay oniiy) %‘émwcqyl | ephplateroryl ikpyyalkhin- | (4H

I h | et un 3
%33/'[ ]( 3 tgfogfkr);g'tah{l/ Q?{Ha.f__\ﬁ 3\?13%1(?( t?l% sﬂﬁ%??lﬂ?ﬁgci? zgﬁcho&d gl)thl I)IL optionally
111 pyr smbsti@ed by phalogtnnhydrak, it tyahd) mrﬂmbseaxoz “PerbANR QUS-CfanP Qisk NO-
31
2- f 3- ( 5*“‘8é‘ﬁ"z?ﬁt‘qﬂﬂ%%%%Fp%ndﬂtbbwq‘@#gbyg T(:‘f*) l(%oy?m @3}% gﬂ%,é@euarﬁ)de

3 2 I 'yl bi s(pyridi ne-

g?ﬁgogfgjl ;Q]s’%l)s?%)(gtsﬁjﬂ gg;\ 2- ylgd(g})hanone] (Compound no. 33);
2-[ 3-(5-benzyl - 1- phenyl - 1H pyrazol 3-yl) pyridin-

%( E“;) (gi %enz;il(l %ﬂ%r{ﬁg %‘%{H% r %@r}ecm(l% %lljl{)] Ccizogs?stmg 3f linear or branched (C;-

1( 4H) - )(Ig} alkyl WmCﬂwybbbD@l]%MC)&lc)aﬂ@fm Wﬁlﬂbz{ll@lnﬁ& ﬂgcﬂ@oall%ﬁ) aryl, aralkyl,
2-[3-{5- ﬁ35d| i(hl- 1H pyrazol vl -1
1H pyr argl, yl }215'51,1 p{gylﬁlkyll( 4|_9erhaloaryl alkylheterocycloalkyl heterocycloalkyl

pethaloheterocycloalkyl, heterocyclyl, perhaloheterocyclyl, -COalkyl, -COaryl, benzoyl,

(
1,
1-
(
1
|

2

alkoxyalkyl, thioalkyl and thioaryl wherein members of said group are optionally substituted
by Rys ;

Ri4 and Rys are independently selected from the group consisting of linear or branched (Cj-
Cp) alkyl, alkoxyaryl, alkoxyalkyl, alkoxycycloalkyl, alkoxyaryl, perhaloalkyl, (C,- Cy3)
alkenyl, (C3-Cy) cycloalkyl, perhalocycloalkyl, haloheterocycloalkyl, cyanoheterocycloalkyl,
perhaloheterocycloalkyl, (Cs-Cy) cycloalkenyl, bicycloalkyl, bicycloalkenyl,
heterocycloalkyl, aryl, aralkyl, heterocyclyl, perhaloaryl and perhaloheterocyclyl wherein

substituents of said group are optionally substituted by Re;

Rie is selected from halogen, hydroxy, nitro, cyano, amino, oxo, perhaloalkyl (C\-Cg), or
oxime;

with the proviso that

(1) when R} is -C(O)R3, then Z is—CH,-C(0)-Rx;.

(ii) when Z is -CH,-C(O)-R, and R, is OR; then Ry is not hydrogen.



yl']-1-(thiophen-2-yl)ethanone (Conpound no. 36); o _
N -({1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-di hydropyridin-3-yl}carbonyl)pyri
di ne- 3- ocwohkotwydsazi de (Corrpound no. 37); PCT/IN2010/000295
2-[3-(5-benzyl -1 H pyrazol -3-yl)pyridin-1(4H)-yl]-I-phenyl et hanone (Conpound
no. 38); 2- [3 (5-benzyl - 1-phenyl -

1H pyrazol -3-yl)pyridin-1(4H) -yl ] - N-c];/’cl opr opyl acet am de (Conpound no. 39);
2-[3-{5-[(3, 5-di net hyl -1H pyrazol - 1-yl)nethyl]-1H pyrazol -3-yl}pyridin-
1(4H)-yl]-1- phenyl et hanone (Conpound no. 40);

2-[3-{%A lcd I in-1(4H
]St o ottt R B0 e O gt ANt

2.1 3- (FoBMeEYd of theHaRsANt Inyentiph sand plarpiayeuicaldy rackdpiatyle yshlts Ithereof is as
- phenyl one (Conmpound no. 42); o
2-{3-[5f88§@§;ycl ohexyl ethyl) -l H pyrazol -3-yl ] pyridin-1 (4H) -yl }-1-(5-nmethylth
| ophen-2- yl)ethanone (Conpound no. 43);

2-{3-] S-bxﬁnmyNL@dmkyllslﬁfdwl))} [3HoRo- Qf(ﬂﬁéph,%néd }'l%ﬂiylg-'lnt dihydropyridine-3-
1(4H) ycl opropyl acet ani de ( Conpound
2 {3 [5>a{b2h¥ é?léﬁéQWB?mr)mm pyr azol - 3- yI]pyrl d| n-1(4H) -yl }-1 - phenyl et han

gnl-l-epglr azol - 3 y 0§§§)d ’thlgpli%-%?nptﬁ?ﬁyl\l%ég&i 5t §’| }g?ﬁb(‘]&yl%c:onpound no.

46); 2 h{yﬂrakﬁxeéqrb@qcba:tyl(r@bﬂnpbx)nd AdR2pyr azol - 3- yI j pyri d| n-

% ( ?gi) ( )51“’I %‘ ﬁ@ P gaaé‘%}gpl)s? t h? %ﬂ?ﬂf&o%ﬂwpmm@ yi}rlléwra@pm 3

{ é [1?3@5}%?@1 yl{sﬁiﬁrﬁ@ p@rgggmﬁ&r}rg?@gﬁﬁﬁ eny%((i?fgylfngzno 3?3 yl }pyri di n-

1( 4H) - 2-[3-{5-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]- lH-pyrazol -3-yl}pyridin-1(4H)-y1]-1-
(thiophen-2-yl)ethanone (Compound no. 4);
2-{3-[5-benzyl-1-(pyridin-2-yl)-1H-pyrazol-3-yl]pyridin-1(4H)-yl}-1-(thiophen-2-
yl)ethanone (Compound no. 5);
1-[2-(5-chlorothiophen-2-yl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide (Compound no. 6);
1-[2-(4-nitrothiophen-2-yl)-2-oxoethyl]-N'-({ 1-[2-(4-nitrothiophen-2-yl)-2-oxoethyl]-1,4-
dihydropyridin-3-yl} carbonyl)-1,4-dihydropyridine-3-carbohydrazide (Compound no. 7);
6-methyl-N'-(methylsulfonyl)- 1-[2-0x0-2~(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-
carbohydrazide (Compound no. 8);
1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-N'-({1-[2-(5-methylthiophen-2-yl)-2-oxoethy]]-
1,4-dihydropyridin-3-yl} carbonyl)-1,4-dihydropyridine-3-carbohydrazide (Compound no. 9);
diethyl 1,1'-{hydrazine-1,2-diylbis[carbonylpyridine-3,1(4H)-diyl(1-oxoethane-2,1-
diyl)]}dipyrrolidine—2-carboxylate (Compound no. 10); '
ethyl 3-{[3-{[2-(methylsulfonyl)hydrazinyl]carbonyl} pyridin-1(4H)-yl]acetyl}-1,3-
thiazolidine-4-carboxylate (Compound no. 11);
1-[2-(5-chlorothiophen-2-yl)-2-oxoethyl]-N'-({ 1 -[2-(5-chlorothiophen-2-y1)-2-oxoethyl]-1,4-
dihydropyridin-3-yl} carbonyl)-1,4-dihydropyridine-3 -carbohydrazide (Compound no. 12);



yl]1-1-phenyl et hanone (Conpound no. 49);

2-[3-{1-cycl ohexyl -5-[ (3, 5-di net hyl - 1H pyrazol -1-yl ) net hyl ] - 1H pyrazol - 3-yl
} pyri di nlwo4blo/nek32sl - (4- ni trot hi ophen- 2-yl) et hanone ( CorpauNzh10/00024890) ;
2-{3-[3-(2-cycl ohexyl et hyl ) - 1H pyrazol -5-yl ] pyridin- 1(4H)-yl}-

1- (4-nitrothiophen-2- yl)ethanone (Conpound no. 51);

2-{3-[3-(phenoxynet hyl ) - 1- phenyl - 1H azol -5-yl ] pyridin- 1(4H -yl }

-1-(thi ophen-2- yl)ethanone (Conpound no. 52); 2-[3-(3-benzyl-1-phenyl -

1H pyrazol -5-yl)pyridin- 1(4H) -yl ]-1-(4-nitrothiophen-2- yl)ethanone

(1&055323'0 rr&“? )}lﬁf%);lr il)lallc[?%: SOIHE@Hl?MhlofgeCn{é? h3- ()mmngou - c}ﬂydr))p%n%me-}

| - phenyqaﬂ@hyéca@}dhéﬁyllnpambbmwllﬁhyrl di n-1 (4H) yl ] et hanone (Conpound no. 55);

NSNS 5 o R AL W P o0 S

1- ( 5- Cf’daﬂfdh&ﬂk'a@ﬂh@ﬂo&pbfur)dé’o 031 3. (phenoxyrret hyl) - 1+ pyrazol 5-y!] pyri din-
1(4H) - Let hanone ( g\ henoxynet hyl ) - 1- phenyl

H pyr aZdiphen 12rﬁyE(ﬂcnhﬁnylhymmyh)c}arbwyﬂmﬁﬁgmek( QMH@C‘{% epesnd 88) ;
2-[3-{1rgycl ohexyl -3-[ (3

, 5-di metsﬁ -1H pyrazol -1-yl ) net hyl ] - 1H pyrazol -5-yl }pyridinl(
4H) -yl ]2-[({ ({hb@@ﬁe(mh%wirhmbmmm,4édﬂ?m0pmiﬂim@ryl&&)rbodyl)@ﬂﬁrhdieﬂhvby | -

{3-]3- ( henox t hyl ) (Bhenyl -1H pyrazol -5-yl ] pyridin- 1(4H)-

yl }acet @ﬂ&%\?ﬂd‘on 60); 2-{3-[3-(2-cyclohexylethyl)- 1-phenyl-
1H ' - Conpound
e skl BPRRES ee

1( 4H) ydarhohydragide ¢Gompodnd no. 17);
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-[(trifluoromethyl)sulfonyl]-1,4- dlhydropyrldme 3-

carbohydrazide (Compound no. 18);
1-[2-0x0-2~(thiophen-2-yl)ethyl]-N'-phenyl-1,4-dihydropyridine-3-carbohydrazide
(Compound no. 19); )
1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-1,4-dihydropyridine-3-carboxamide (Compound no.
20);
N'-[(4-methoxyphenyl)sulfonyl]-1-[2-ox0-2-(thiophen-2-yl)ethyl]-1 ,4-dihydr0pyridiné—3-
carbohydrazide (Compound no. 21);
2-{[1-(2-oxo-2-phenylethyl)-1,4-dihydropyridin-3-yl}carbonyl}-N-phenylhydrazine
carboxamide (Compound no. 22);
-2-[3-{[2-(benzylsulfonyl)hydrazinyl]carbonyl} pyridin-1(4H)-yl]-N-phenylacetamide
(Compound no. 23);
N'-(methylsulfonyl)-1-(2-ox0-2-phenylethyl)-1,4- d1hydropyr1d1ne 4- carbohydra21de
(Compound no. 24);
1-(2-ox0-2-phenylethyl)-N'-phenyl-1,4-dihydropyridine-3-carbohydrazide (Compound no.
25);
N'-[(4-methoxyphenyl)sulfonyl]-1-(2-ox0-2-phenylethyl)-1,4-dihydropyridine-3-
carbohydrazide (Compound no. 26);
1-(2-oxo-2-phenylethyl)-1,4-dihydropyridine-3-carboxamide (Compound no. 27);



yl ) et hanone (Conpound no. 62);

1-[2- (2, 5-di chl orophenyl ) - 2-oxoet hyl ] - N-(5-net hyl -4,5, 6, 7-t et rahydr o-

1, 3- benzowbizamoi2s28 yl ) -1, 4- di hydr opyri di ne- 3- car boxam e@eT(mrporngs no.

63);

| - (napht hal en-2-yl)-2-{3-][3- (phenoxyrret hyl ) -1 H pyrazol -5-yl ] pyridin-1(4H) -y
| } et hanone (Conpound no. 64);

| - benzyl - 3- (3-benzyl -1 H pyrazol -5-yl)-1, 4-di hydropyr| di ne (Conpound no.

65); 2- {3-[3-(naphthalen-1-ylnethyl)- 1H pyrazol-5-yl]pyridin- 1(4H)-yl}

-1-(t hmp{[emzzxow IRhhRASME1,4Q3 dR4-FRhr
1- pheny {3-] 3- (%hl gp% ylﬁrgg?%sﬁl) 1I—}§%yrbg%l}?mflill)eth§/l oate
1(4H) - C}Oé’mﬁ’ Re 2(8Qiorrpound no. 67); 1-(5-nethylthiophen-2-yl ) 2-

{3-[3- (ﬁ B%ggﬁ @[k-){? ]5[@' 9—36?{3%@# ﬁ)&#ﬁé[@%})ﬂ%ﬂ%ﬁ]{%b%!&}d% yq?ny?'l%?n-

(Corrpoun
{3-[3-(H4Hbr¢ﬂcax9tpmmm()onﬂﬂduﬂ&ham)~5-yl]pyridi n- 1(4H)- yl}ethanone

A D T2 1@ ettt przel- I sDedlIoAH pympolid-5l pytidionl4Fatyhel-(Sompound

0. 70)sitrothiophen-2-yl)eth
-(5-met hyl t frl)l ori)heyn)ez-anone Onil’,p [nf)p?]ghyl sul fanyl ) net hyl ] -1 H pyrazol -5-yl}

n
|

pyri di r-[3-84G, MIPMW%BYI@@Fﬂppodthm 1- (&13/)1;1111\&-6'&- gyexpB5 ¥ pyridin-

1- § 2- OXR41—21) 9ﬁ elnéﬁln%i[)}?% %-yl)efhanoneh(%% p%Xné r‘ge 3-carboxam de (Conpound no.

f’ {&'E as-mwmiﬁzuzaﬂgm%gmmnmnm] Nﬂ}/@%f)%?iacéa%llc}eo(ﬂohﬂ;oﬂné (§H -yl -

-[
- (thi ophen-2- yl)ethanone

-[3 thyI-IF#pyrazoI 5- yI)pyr|d|n | (4H) -yl ]-1-(napht hal en-2-yl) et hanon
(

-[

[

S"E’%"%E RS S0 QIR om0 GRS - benzo

Xi n- 6(Cympamet mni3dg ( Conmpound no. 75)
2-[3-(5-benzyl-1-phenyl-1 H-pyrazol-3-yl)pyr1din- 1(4H)-yl]-1-(thiophen-2-yl)ethanone
(Compound no. 34); |
2-[3-(5-benzyl-1H-pyrazol-3-yl)pyridin-1(4H)- yl] 1- (5-methylth10phen— -yl)ethanone
(Compound no. 35);
2-[3-{5-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-1-phenyl-1H-pyrazol-3 -yl}pyridin-1(4H)-
yl]-1-(thiophen-2-yl)ethanone (Compound no. 36);
N'-({1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridin-3-yl } carbonyl)pyridine-3-
carbohydrazide (Compound no. 37);
2-[3-(5-benzyl-1H-pyrazol-3-yl)pyridin-1(4H)-yl]-1-phenylethanone (Compound no. 38);
2-[3-(5-benzyl-1-phenyl-1H-pyrazol-3-yl)pyridin-1(4H)-yl]-N-cyclopropylacetamide
(Compound no. 39);
2-[3-{5-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-1H-pyrazol-3-yl } pyridin-1 (4H)-yl]-1-
phenylethanone (Compound no. 40);
2-[3-{5-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]- 1H-pyrazol-3- yl}pyr1d1n—1(4H) yl]-1-(5-
methylthiophen-2-yl)ethanone (Compound no. 41);
2-[3-(5-benzyl-1-phenyl-1H-pyrazol-3-yl)pyridin-1(4H)-yl]-1-phenylethanone (Compound
no. 42);



2-[ 3- brono- 5- ( 3- phenyl - 1H pyrazol -5-yl)pyridin- 1(4H)-yl]-
1- (t hi ophen-2-yl) et hanone (Conpound no. 76); 2-[3-(3-phenyl-
1H pyr azove2ewliegsesi di n- 1(4H) -yl ]~ 1-(thi ophen-2-yl) et ramaNns1(/Gaayound no.
77); |-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridi ne-3-carboxam de
(Conpound no. 78);
| - (2- oxo0-2-phenylethyl)-N-{[I-(2- oxolh- phenyl et hyl ) -1, 4-di hydropyri di n-3-y
| ] car bonyl }- |, 4-di hydr opyri di ne- 3- car bohydr azi de (Corrpound no. 79);
1- (2- oxo- 2- phenyl et hyl ) - N- (4-sul f anoyl phenyl ) -
1, 4- di B@B-Epya-tytiloleexStettan o DN PV B0 1- G@Wﬂuﬂm AR)-yPQ] <(5-methylthiophen-2-

[ 2- (21 4-.di chl gr ophenyl ) - 2- oxoethy ( )yﬁ (5-methylthiophen-
[ 2- ( Apthgngng gimp. $Dpxoet hyl ] - | 4-
ngrggggx'z-mwg%me}xmgﬁﬁgﬁ) ke Sy MEYH BRI (a8 OB R SRR a7 e
-(2- oK@OEIPPHE(thHDLyI )-1,4-di hydropyri di ne- 3 car boxyl ate (Conpound no.
82);

( Conpod ng? t?/ &r %}gy exﬂe hyl)- llgl%y(r)angp 5 %%)ylzldm- 1 (4H) ylh}yij-rpgggyrlétﬂélyo?le - carboxam de

N-(2 h;(@bﬁlpyj@ﬁdwd Msh:- [ 2- oxo- 2- ('t hi ophen-2-yl ) et hyI]-I 4-di hydr opyri di ne-3-c
ar boxam de (Co ound no.

| -[ 2- o%BzﬁcbqazﬂphémQhw) éillmrz}zow -YUpyrigin- bé8h) 34} NhiyoluipeapyBacylaysddiy| ] - |, 4-

di hydrgééﬁlhg% 4}%} carbonyl ) -1, 4-di hydr opyri di ne- 3- car bohydr azi de
(Compoun ropan- 2-yl

| - [ 2- ( 2- B-[5-@hkesgmivaig-] Hopyoxee BBy dyridindt @Hyyay-omiophener g &aideaxy! at e

d no. 86); nmethyl
I-(2 oi@oﬁpﬁw éthI )-I 4-di hydr opyri di ne- 3- car boxyl at e (Oorrpound no.

7). o A SO RS AR i
N- but yKCompoumslam- 48);phenyl ani no) et hyl ] -1, 4-di hydr opyri di ne- 3- car boxani de
(CorrpOlirH {%O[(3§ c?u‘nethyl 1H-pyrazol-1-yl)methyl]- l-phenyl 1H-pyrazol- 3-yl}pyr1d1n—1(4H)

yl]-1-phenylethanone (Compound no. 49);

1-
1-
di
(
I

2-[3-{1-cyclohexyl-5-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-1 H-pyrazol-3-yl} pyridin-
1(4H)-yl]-1-(4-nitrothiophen-2-yl)ethanone (Compound no. 50);
2-{3-[3-(2-cyclohexylethyl)-1H-pyrazol-5-yl]pyridin-1(4H)-y1}-1 -(4-nitrothiophen-2-
ylethanone (Compound no. 51); ,
2-{3-[3-(phenoxymethyl)-1-phenyl-IH-pyrazol-S-yl]pyridin-1(4H)-yl}-1-(thiophen-2-
yDethanone (Compound no. 52);

2-[3-(3-benzyl-1-phenyl- 1H-pyrazol-5-yl)pyridin-1(4H)-yl]-1 -(4-nitrothiophen-2-
yDethanone (Compound no. 53);
N-cyclopropyl-2-{3-[3-(phenoxymethyl)-1H-pyrazol-5-yl]pyridin-1 (4H)-yl}acetamide
(Compound no. 54);

1-phenyl-2-[3-(phenylcarbonyl)pyridin-1(4H)-yl]ethanone (Compound no. 55);
2-[3-{1-cyclohexyl-3-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-1 H-pyrazol-5-yl}pyridin-
1(4H)-yl]-N-cyclopropylacetamide (Compound no. 56);
1-(5-chlorothiophen-2-y1)-2-{3-[3- (phenoxymethyl) 1H-pyrazol- 5-y1]pyr1dm-1(4H)
yl}ethanone (Compound no. 5 ;



utyl |-[2-oxo0-2-(phenyl am no)ethyl]-I,4-di hydropyridi e-3-carboxyl ate
Conmpound no. 90); N-(2-hydroxyethyl)- 1-[2-o0oxo0-2-(phenyl am no)ethyl]-
I hy dwopyro/dssee- 3- car boxam de (Conpound no. 91); PCT/IN2010/000295

, 4-d

- (2- hydr azi nyl - 2- oxoet hyl ) - N- ( 2- hydr oxyet hyl ) -
4- di hydr opyri di ne- 3- car boxam de (Conpound no. 92);
(

b

(

1

1

1,

| - (2- hydrazi nyl - 2- oxoet hyl ) -1, 4-di hy pyri di ne- 3- car bohydr azi de ( Conpound
no. 93); butyl 1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-
1
1-

(

2

)

, 4- di hydr opyri di ne- 3- car boxyl at e (Conmpound no. 94); N butyl -

[ 2- ( 2-¢3-(8- g&ﬂeﬁémli&mylb N-prrefYORTpYtol- 3y fip iR A PRY.L 19 BRemdiGRERA¥ amM de
CE)rrpound no.

({1 [3237(92‘1'41@@ (55I$D,oropheny| ) - 2- oxoet hyl ] -1, 4-di hydr opyri di n- 3-yl } car bonyl

12 o5 My aREaRs S PRI yredOl - s et {Hopymezgl-fipbipigin-

i di ne- IMthﬂdwﬁbﬁEﬁmmYbahmr@oﬂ@ou&ﬂo 59);
(pyridin-2-yl 4-di hydropyri di ne- 3

t
L oS arabraast B s ey lmwy%m-mrmbﬁwlmmgmmm

, 4-di drazi de (Corrpound no. 99);
(m%ﬁ%ﬁ%ﬁ@ﬁl&mgﬂ[’g&gyz (t hi ophen-2-yl ) et hyl ] -

|
N -
h 4- di Ry ti-Bp@-extlohexglethatobpietyda Hepyréd Spylipyaidiv 1 (4EDO)1} - 1-(thiophen-2-

- (et quo 0- 2- phenyl et hyl )- 1, 4-di hydropyri di ne-3
- car boﬁ% &Pﬁ‘ﬂﬂﬁﬁa % 101) ;
i g 2- O&O{Jﬂflp&mmieﬁylhy@heﬂox&e&ﬁw]IHJb ¥ramtlsyllp 1d1n-1&4H2)) -yl}-1-(thiophen-2-

di hydr opyri di ne-3-carb drazi de (Conpoun
)ethanone (Compound no. 62);

1-[2-(2,5-dichlorophenyl)-2-oxoethyl]-N-(5-methyl-4,5,6,7-tetrahydro-1,3-benzothiazol-2-
yl)-1,4-dihydropyridine-3-carboxamide (Compound no. 63);
1-(naphthalen-2-yl)-2-{3-[3- (phenoxymethyl) 1H-pyrazol- 5-yl]pyr1d1n—1(4H) yl}ethanone
(Compound no. 64);
1-benzyl-3-(3-benzyl-1H-pyrazol-5-yl)-1,4-dihydropyridine (Compound no. 65);
2-{3-[3-(naphthalen-1-ylmethyl)-1H-pyrazol-5-yl]pyridin-1(4H)-yl}-1-(thiophen-2-
yDethanone (Compound no. 66);
1-phenyl-2-{3-[3-(thiophen-2-ylmethyl)-1H-pyrazol-5-yl]pyridin-1(4H)-yl }ethanone
(Compound no. 67);
1-(5-methylthiophen-2-yl)-2- {3-[3-(2-phenylethyl)- 1 H-pyrazol-5-yl]pyridin-1(4H)-
yl}ethanone (Compound no. 68);
1-(5-methylthiophen-2-yl)-2-{3-[3-(3-phenoxypropyl)-1H-pyrazol- 5-y1]pyr1d1n-1(4H)
yl}ethanone (Compound no. 69);
3-(3-benzyl-1H-pyrazol-5-yl)-1-(propan-2-yl)-1,4-dihydropyridine (Compound no. 70);
1-(5-methylthiophen-2-yl)-2-[3-{3-[(phenylsulfanyl)methyl]-1H-pyrazol-5-yl} pyridin-1(4H)-
yl]ethanone (Compound no. 71);
N-(2-hydroxyethyl)-1-(2-0x0-2-phenylethyl)-1,4-dihydropyridine-3-carboxamide
(Compound no. 72);



hl or o- 1-(2-oxo-2-phenyl ethyl)-N -(phenyl sul fonyl) -
di hydropyri di ne-3 -carbohydrazi de (Conpound no. 103);
({ 1- [ 2voxore22¢328i ophen- 2-yl ) et hyl ] -1, 4-di hydr opyr i diPaTAN3I10/000295
rbonyl ) am no] ethyl benzoate (Conpound no. 104);
(et hoxycar bonyl ) oxy] et hyl 1-(2-oxo-2-phenyl ethyl)-

di hydr opyri di ne- 3- car boxyl ate (CoHbound no. 105); 2-nethoxyet hyl
2- (2, 4-di chl or ophenyl ) - 2- oxoet hyl ] -1, 4-di hydr opyri di ne- 3- car boxyl at e
npound no. 106); ‘

I

{ i—ﬁs-ggfa apeRle ml‘ml@}%‘%?i]:1'H-1A)’5’1‘3my51988¥ﬁ&iﬁi1?41%)3;,1]}1@&5}2,99&_2 ani no]

(
ound
henwl)eﬂxaﬁlene{(@mmdylbsm)t onyl ) hydrazi nyl ] car bonyl } pyri di n-1(4H) -yl ] acet

3 (TR R PR X v st e ealontry D bgnons (GOmpaIR y1 | - np
yl aggf, am. de (Conmpound no. 109); N-phenyl -2-[4-

(phenyl sul f onyl ) hydr azi nyl ] car bon pyridin- 1(4H)-yl]acetam de
Conpouth-fobenzyb H -pzrqupﬁgmudmbuﬁy% U@ SHphydsor | A-bensodionince.

'Oﬁﬁfgegﬂf ék%%ﬁ%hh%g |hydropyr|d|ne 3- car boxyl ate (Conmpound no.

2
); 0XO0- ‘Yl )ethyl]-N -(phenyl carbonyl) -
- (

c
4-
[

a

6-
1,
2-
}c
2-
1,

[

4-
|-
(Co
2- |
et hy
N-p
m

a
2- [
hen
{[2
(

| -
di - &pmd—ﬂ(ﬁph&ﬁd&bpmﬂﬂ&ﬂ%@rfdﬁ@m{)nﬂ] nqthidphéh+2-yl)ethanone

benz | sul fonyﬂ) 1- (2- oxo-2- phenyl et hyl ) -
di H ):3- car bohydr azi de (Conpound no. 113);

(e R
N - (3- mpeclFdhexyl pr opanoyl )-1-[2-0x0-2-(thi ophen-2-yl)ethyl]-1,4- di hydr opyr i

di ne- 3_1-[2—0xo—2-(thiophen—2-yl)ethyl]-1,4-dihydropyridine-3-carboxamide (Compound no. 78);

1-(2-ox0-2-phenylethyl)-N'-{[1-(2-ox0-2-phenylethyl)-1,4-dihydropyridin-3-yl]carbony!} -

(
111
1,4-
N -

1,4-
h*(

1,4-dihydropyridine-3-carbohydrazide (Compound no. 79);
1-(2-ox0-2-phenylethyl)-N-(4-sulfamoylphenyl)-1,4-dihydropyridine-3-carboxamide
(Compound no. 80);

1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-N'-({1 -[2-(2,4-dichlorophenyl)-2-oxoethyl]-1,4-
dihydropyridin-3-yl}carbonyl)-1,4-dihydropyridine-3-carbohydrazide (Compound no. 81);
propan-2-yl 1-(2-oxo-2-phenylethyl)-1,4-dihydropyridine-3-carboxylate (Compound no. 82);
N-(2-hydroxyethyl)-1-(2-oxopropyl)-1,4-dihydropyridine-3-carboxamide (Compound no.
83); |
N-(2-hydroxyethyl)-1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-carboxamide
(Compound no. 84);

1-[2-0x0-2~(thiophen-2-yl)ethyl]-N'-({1 -[2-oxo-2-(thiophen—2-yl)‘ethyl] -1,4-dihydropyridin-
3-yl}carbonyl)-1,4-dihydropyridine-3-carbohydrazide (Compound no. 85);

propan-2-yl 1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-1,4-dihydropyridine-3-carboxylate
(Compound no. 86);

methyl 1-(2-oxo-2-phenylethyl)-1,4- d1hydropyr1d1ne -3- carboxylate (Compound no. 87);
N-(4-methyl-1,3-thiazol-2-yl)-1-(2-0xo0-2-phenylethyl)-1,4-dihydropyridine-3-carboxamide
(Compound no. 88);



ar bohydr azi de (Conpound no. 115); o
[ 3-{[ 2- (3-cycl ohexyl propanoyChydr azi nyl Jcar bonyl }pyridin- 1(4H)-yl]
N- phenylwoebamges ( Conpound no. 116); ~ PCT/IN2010/000295
[ ({1-[2-o0x0-2-(thiophen-2-yl)ethyl] -1,4-dihydropyridin-3 -yl
}carbonyl)am no] ethyl benzoate (Compound no. 117);2-({ [ _
1- (4- et hoxy- 2, 4-di oxobutyl)- 1,4-di hy%q opyridi n-3-yl ] carbonyl} am no) et hyl
benzoate (Conpound no. 118); _
| -[2-(furan-2-yl)-2-oxoethyl]-N-({l-[2-(furan-2-yl)-2-oxoethyl]-I,4-dihydr

opyT | diM-batyl )L peoudbPpHchylantinsleihy {1 10PUIHyd RS ridme - BRBNEIMAGE fSorhSRROUNd no.
I - [ 2’ (2“05381'chl orophenyl ) - 2- oxoet hyl | - N- (2- net hoxyet hyl ) -1, 4-di hydropyridin
0 2.2 razine-

1 2 O SRR Sarn Tt BSian Gapraetann o
(Corrpomﬂd no. 121); 1-{1-[2-oxo- 2I E)t{n opheg g él)et h%/ICL ound no. 122)

, 4-d d 4- ut ane- i one np
|1- ?2 I(LN 2# 88&8' Itg}ﬁlgr{%/e)’- %Oo&g{g\e%hapuw)@byl&éwéstyémwmim sJcatbowaaridpyr i di ne-
3- car oy ound no. 123); 2, 2'-[hydrazine- _
1, 2-diyl bi s(car bony pyridine-3, 1(4H)-diyl)]bis[N (propan-2-yl)acetani de]
( Conpoulné- lmlrazirzsd)z oMtMlee(—ZNiyd(m{yﬂ:t-HyD— pAdilddtdpyridpeehc@bykamidby | ] -

1, 4-di hydro yl }car bonyl ) pyri di ne- 3-carbohydrazi de (Conpound no.
125); ;& 8%‘?‘% E@?hyl sul fonyl ) hydr azi nyl ] car bonyl }pyr| di n-

31 sy e SO by o)
( Corrpomlddg (2;47(}1chlorophenyl) -2-oxoethyl]-1,4-dihydropyridine- 3 -carboxylate (Compound
no. 94); '
N-butyl-1-{2-(2,4-dichlorophenyl)-2-oxoethyl]-1,4- d1hydropyr1d1ne 3-carboxamide
(Compound no. 95);
2-[({1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-1,4-dihydropyridin-3-yl} carbonyl) ammo]ethyl
benzoate (Compound no. 96);
1-[2-ox0-2-(thiophen-2-yl)ethyl]-N'-(pyridin-2-yl)-1,4-dihydropyridine-3-carbohydrazide
(Compound ﬁo. 97); ' |

c
2-
2-

1-(2-oxo0-2-phenylethyl)-N'-(pyridin-2-yl)-1,4-dihydropyridine-3-carbohydrazide (Compound
no. 98);

1-(2-ox0-2-phenylethyl)-1,4-dihydropyridine-3-carbohydrazide (Compound no. 99);
N'-(methylsulfonyl)-1-[2-oxo0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-carbohydrazide
(Compound no. 100); ‘

N'-(methylsulfonyl)-1-(2-ox0-2-phenylethyl)-1,4- d1hydropyr1d1ne-3 -carbohydrazide
(Compound no. 101);
1-(2-ox0-2-phenylethyl)-N'-(phenylsulfonyl)-1,4-dihydropyridine-3-carbohydrazide
(Compound no. 102);
6-chloro-1-(2-oxo-2-phenylethyl)-N'-(phenylsulfonyl)-1,4-dihydropyridine-3-carbohydrazide
(Compound no. 103); '



1-[ 1- (2- oxo- 2- phenyl ethyl ) - 1, 4-di hydropyri di n-3-yl ] - 4- phenyl but ane-
1, 3-di one (Conmpound no. 128);

2, 2' - [ hydwezmmy/i28228di y| bi s( car bonyl pyri di ne- 3, | (4H) - di ylprirdNzaebeccIaci d
(Compound no. 129); 5-brono- N (2-net hoxyet hyl) -

1-[ 2- oxo-2-(t hi ophen-2-yl)ethyl]- 1, 4-dihydropyridine-3- carboxam de
(Conmpound no. 130); net hyl 21

5-{[2-({I -[ 2- ox0-2-(t hi ophen-2-yl)ethyl]-I, 4-di hydropyridi n-3-

yl j car bonyt yhydr azi nyl j car bonyl j pyri di ne”- carboxylate (Conpound no. 131);
2- [ 3- ( 2-fenybxo-bHtaYpIRAT-yDeth - g

Sin ophgﬁr% B wlt“uan}(ﬁ)ne ( }égnpgl?]]ﬁl/éf H@&&og%ﬁéllﬁhét ¥f}]:aijonyl)ammo]ethyl

|, 3- wwq@?ékmmgwg Adagyl®nyl ) -1, 4- dlhydropyrldln 3-ylJurea (Compound no.
133
{

? % ’2 oxgﬁ%t}%}kﬂca}&%@rﬁg%ﬁ} Ttlﬂb 3@@& e)thytl)h¥,4]-d1h)'/\c!1ro;§yr1d1ne—3—carboxylate

di hydrqp)pmpdumﬂﬁ?o leOb');ar bonyl )-I 4- di hydr opyri di ne- 3- car bohydr azi de
Conmpoynd no. [ 2- 0x0-2-(t hi ophen yl ) et hy
o S R Fmem b S st abontdate Compound

no. 13&'{1;0,11%%&;3 q{)d [ 2- ox0- 2- (t hi ophen-2-yl)ethyl]-I
, 4-di hydropyridin-3-yl} hydrazine- 1,2- dicarboxam de (Conpound no. 136);

21[ ? f} 2-kéhi3bxo-2; (Eheﬁ)ymhe)(kého}’ﬂ'),Hyiciihxﬂrdspylr%i%lBi)yi}ld[agbo(nzl)gmino]tlathyl i
- t hi,0 et hano ound no. ;o 1-[2-(4-benz I peridln-
1-yl)-2° g%?&get% ofind R ’IsulrrPonyI) L 4-di hydropyridine 3

ar boh
?[ 2- (et yI sul fgny d?gggﬁ?/l ar%?nyl %%’g/’?’?lfﬁj n-dm(lﬁg) %]?cg%ag% y?}prol i nate
( c:orrpo&ﬁemn@undlxgg)lo

i AR AR b5 o

phenylacetamide (Compound no. 109);
N-phenyl-2-[4-{[2-(phenylsulfonyl)hydrazinylJcarbonyl} pyridin-1(4H)-yl]acetamide
(Compound no. 110);

2-[(phenylcarbonyl)oxy]ethyl 1-(2-oxo-2-phenylethyl)-1,4- dlhydropyrldlne 3-carboxylate
(Compound no. 111);
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-(phenylcarbonyl)-1,4-dihydropyridine-3-carbohydrazide
(Compound no. 112);

N'-(benzylsulfonyl)-1-(2-ox0-2-phenylethyl)-1 ,4-dihydropyridine-3-éarbohydrazide
(Compound no. 113); |
N-(2-hydroxyethyl)-1-[2-0x0-2-(phenylamino)ethyl]-1,4-dihydropyridine-3-carboxamide
(Compound no. 114);
N'-(3-cyclohexylpropanoyl)-1-[2-oxo0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-
carbohydrazide (Compound no. 115); | |
2-[3-{{2-(3-cyclohexylpropanoyl)hydrazinyl]carbonyl} pyridin- 1 (4H)-yl}-N-phenylacetamide
(Compound no. 116);

2-[({1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridin-3-yl} carbonyl)amino]ethyl

benzoate (Compound no. 117);



2, 6-di hydroxy-N - (net hyl sul fonyl)-1-[2-o0x0-2-(thi ophen-2-yl)ethyl]piperidin
e- 3- carbohydrazi de (Conpound no. 141);

N - (et hyweubfoonyi2s- 6- oxo- | - [ 2- oxo- 2- (t hi ophen- 2-yl ) et hylciraN20Ge/dookydr opyr i d
i ne-3- carbohydrazi de (Conpound no. 142);

| -[ 2- (4- bronophenyl ) -2-oxoethyl]-N - (nethylsulfonyl)-l 4-di hydr opyri di ne- 3-
car bohydr azi de (conpound no. 143); 22

| - [ 2- (4- met hoxyphenyl ) - 2- oxoet hyl ] - N - (et hyl sul fonyl ) -1, 4-di hydr opyri di ne-
3- carbohydrazi de (compound no. 144);

2-[ 3- ({2¢{[f 1(4%aylm6mf<bmyi)fmuhbh%%ﬂaintwm8&5&3}?}/&&%&1&1}1 Beddodtd - Y 1-Np

henyl acet am de (conpound
2- [ 3- ({&onpoupdne.- lti@ﬁ,yl phenyl )sul f onyl ] hydr azi nyl } car bonyl ) pyri di n | (4H) -yl

Nphe suI fo
e PGSt e R (15 e b o o SR PR RGO b a2 e
(corrpouﬁ;bamlamyll)4174-,d1}ﬂydhﬁr}(u@1ﬂﬁﬁ&ﬂb&ﬂh‘éﬁnd@(@%&ﬁﬁﬁ&|nb Nd)2- hydroxy ethyl) -
1, 4-di hydr opyr i di ne- 3- car boxam de
1] 2- oxblo%t- H}%&%@?heypﬁy@mywlN(Zmbweﬁwﬂ)rbﬂyiﬂ;ydmpyndme 3-
, 4- d| razi de (conpound no. 149); N -
(4- tert- uty pheny%% ony ?i -1-[2-oxo0-2- (t hi ophen-2-yl)ethyl]
1, 4- di 2y dhydrgzinehl (Pedi3lbis(cabbwfiyytidind-8.e (4IE)ediph) {bisiNAecloppdpyiacetamide)

4- -N - (nethyl sul fonyl)- 1-[2-o0xo0-2-(thiophen-2-yl)ethyl]-
, h@ﬂﬂ%ﬁ?fp%]ﬁéyg - car bohydr azi de (conpound no. 151);

1
[
5- (

1, 4-

i ot b v gy R g 1.1

| -[ 2- ox%bﬂqpumimwﬁéB)Z yI)ethyI] N - (thi ophen-2-yl carbonyl)-I, 4-di hydropyri
di ne- 3- 1-[2~(cyclopropylamino)-2-oxoethyl]-N-(2-methoxyethyl)-1,4-dihydropyridine-3-

carboxamide (Compound no. 123);

2,2'-[hydrazine-1,2-diylbis(carbonylpyridine-3,1(4H)-diyl) |bis[N-(propan-2-yl)acetamide]
(Compound no. 124);

2-chloro-N'-({1 -[2-oxo—2-(thiophén-2-yl)ethyl]- 1,4-dihydropyridin-3-yl }carbonyl)pyridine-
3-carbohydrazide (Compound no. 125);

2-[3-{[2-(methylsulfonyl)hydrazinyl]carbonyl} pyridin— 1(4H)-yl]-N-(propan-2-yl)acetamide
(Compound no. 126); ’
N'-(methylsulfonyl)- 1- [2-0x0-2-(pyrrolidin-1-yl)ethyl]-1,4-dihydropyridine-3-

carbohydrazide (Compound no. 127);
1-[1-(2-ox0-2-phenylethyl)-1,4-dihydropyridin-3-yl]-4-phenylbutane-1,3-dione (Compound

no. 128); :
2,2"-[hydrazine-1,2-diylbis(carbonylpyridine-3,1(4H)-diyl)]diacetic acid (Compound no.

129),

5-bromo-N-(2-methoxyethyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1 ,4-dihydropyridine-3-

carboxamide (Compound no. 130);

methyl 5-{[2-({1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridin-3- .
yl}carbonylhydrazinyl]carbonyl} pyridine-2-carboxylate (Compound no. 131);



car bohydrazi de (conpound no. 153); 1-[2-(4-nethoxyphenyl)-2-oxoethyl]

-[ (4- et hyl phenyl ) sul fonyl] -1, 4-di hydropyridi ne-3 - carbohydrazi de
(conpoundwvo@o10lady2s 2- {3-[ 3- (4- bronophenyl ) - 1, 2- oxazol PETANG1PYe0REE N-
1(4H) -yl }-1-(thiophen-2-yl)ethanone (conpound no. 155);
2-{3-[3-(4-net hyl phenyl ) -1, 2-oxazol -5-yl ] pyridin-I(4H)-yl}-Nphenyl acetam d
e (conpound no. 156); N1-[(4-nethyl phehyl)sul fony
]-1-[2-0xo0-2-(thiophen-2-yl)ethyl]- 1,4,5,6-tetrahydropyridi ne-

3- car bohydr azi de (conpound no. 157); N-(2-hydroxyethyl)-

1-[ 2- OX?L?#B%?PW@% 1); lBB&Him—ﬁ%?ﬂ?ﬁlghkﬁwpﬂgﬂ@rﬁféﬁdngh@@iﬁnp&ﬁ‘lﬁ%xam de

(compoun enyl’) sul f'onyl | hydr azi nyl
} car bonid2)pi peri d| n- 1-yl1l] - N phenyl acet am de (corrpound no. 159);

it SRRl AR AT 15

- [ (4- soicmy ?@MO)MMWMZ ;ll)e&%dpmoc{a [Qhﬁ{byi—@hlbﬂh}:mgﬂ)dﬂﬁﬂpmﬁ car bohydr
a2| de (c oun %) [ - met hoxyp he%% - oxoet h
N [(4d1hg£rnpyrpﬂ1@r3yyl}§a§ Py ﬂpillp@rmrtdenes%c 8 m;hyée é@maem{nédwpb%ﬂ%d no.
i Ca?’ b0h§/ g{z(?-gmlé@%% ﬁgé(ti%l] ﬁgﬁ%ﬁ&ﬁ% }]lsul&lnyﬂ) r’{EL{ BMyawpg'ﬂHi)ﬁle)? | peridine-3
N - (et dfﬁx‘bcﬂiyhfaztdel(ﬁohrpbﬁnd he. nlelsblyl t hi ophen- 2-yl) - 2- oxoet hyl ] pi peri di ne- 3-ca
rbohydra2|d &conpou

- [ ( 4-NéY¥'toig t@t%ﬂ?e%th)@hw 8ﬁ9}e}h1|ll’f S-dihstropyridin-3phiddsazine beny | | pi peri di n

e 3- cagRaBY Al dCohbOIRA 9382 165);
2-[3-(5-benzyl-1,2-oxazol-3-yl)pyridin-1(4H)-yl]-1-(thiophen-2-yl)ethanone (Corhpound no.
137); ‘
1-[2-(4-benzylpiperidin-1-yl)-2-oxoethyl]-N'-(methylsuifonyl)- 1 ,4-dihydropyridine-3-
carbohydrazide (Compound no. 13'8);
ethyl 1-{[3-{[2-(methylsulfonyl)hydrazinyl]carbonyl}pyridin-1(4H)-yl]acetyl} prolinate
(Compound no. 139);
6-hydroxy-N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl}-1,4,5,6-tetrahydropyridine-
3-carbohydrazide (Compound no. 140);
2,6-dihydroxy-N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl}piperidine-3-
carbohydrazide (Compound no. 141);
N'-(methylsulfonyl)-6-0x0-1-[2-0x0-2-(thiophen-2-yl)ethyl}-1,6-dihydropyridine-3-
carbohydrazide (Compound no. 142);
1-[2-(4-bromophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide (compound no. 143); _
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-(methylsulfonyl)- 1,4-dihydropyridine-3-
carbohydrazide (compound no. 144);
2-[3-({2-[(4-methylphenyl)sulfonyl]hydrazinyl } carbonyl)pyridin-1(4H)-yl}-N-
phenylacetamide (compound no. 145);
2-[3-({2-[(4-tert-butylphenyl)sulfonyl]hydrazinyl } carbonyl)pyridin-1(4H)-yl}-N-

phenylacetamide (compound no. 146);



met hyl {3-[5-(4-bronophenyl)-IH pyrazol -3-yl]piperidin-|l-yl}acetate
(compound no. 166);
| - [ 2- (4- bwormophiesseB) - 2- oxoet hyl ] - N - (et hyl sul fonyl ) -1, PCH/I8201@be0assy dr opyr i
di ne- 3- carbohydrazi de (conmpound no. 167);
| -[2-(2, 4-di chl orophenyl ) - 2- oxoet hyl ] - N - (net hyl sul fonyl ) -1, 4-di hydropyri di
ne- 3- car bohydrazi de (conpound no. 1 é); 1-[ 2- oxo- 2- (t hi ophen-2-yl) et hyl ]
-N - (phenyl sul fonyl)- 1,2, 5 , 6-tetrahydropyridine-3 - carbohydrazide
(conpound no. 169);

- [ (23y-[4-hRk h§1‘)‘§1ﬁﬁﬂyl|])lbﬂltoy% 20@pheh-2lydyethsPr- 24(&@}&955&{&1& yl)ethyl]-I

2 5, 6- tetrahydropyridi ne-3-carbohydrazi de (conpound no. 170);

N- ( 4- c Parbelysineside (compound p-14%)s- 2- (t hi ophen- 2- yI)ethyI]-I 2 5, 6-t et rahydrop

ridin- I r n
?/- [ 2- (41 Lre%‘h%gé%pﬁ nr&:l)g ﬂég @T‘ﬁ%‘gﬁ&t@e@hﬁ g‘i’%‘?q“‘%zé)‘“é’oi‘ aIPlrdghydr opy
{idine«%nl poandabyidiggzi de (conpound no. 172);

-[ 2- (4- met hoxyphenyl ) - 2- oxget h N 4-me I henyl ) sul f on 2,5, 6-
et £ ahgdPpga ah Eh%i-%-dBF%Hg}ﬁr(éE%erf[egh%%@ ABropyHpS S-canboytiazide

N - (”Eh%%hﬁHhﬁ §Yi4oy: 1-[ 2- (5- et hyl t hi ophen-2-yl) - 2-oxoet hyl ]
- etra ro yridi ne -3- carbo razi de (conpound no.

1 2,5,/6-tet ﬁ J di 3 bohyd de ( d 174);

| (4N-é(|4'ete1tmmw1pﬂaam)k\)1ﬁmlyf]eln[ﬂ bxd- z{mumpmn-z-mdmd]}ﬂaéndlnqupmmw B-1,2,5, 6-

tetrah h d d 175

2-{5- [éarE’&P %&GBWBCM‘?O iigéfé;agofcgnp%]n -206 di hi/dr opyridin- 1(2H)-yl
}-1-(thig n ESHYPP -

{5-[5- ? 4@%&&%&)«%’&%@%&\] ?ﬁaﬁﬂrsglzol w[rziofa@z (ﬁﬁﬁ@hﬁ%ﬂ?—%ﬁ&‘t&ll |1n4- 1(2H) -yl }

acet at élh(ydmpmdmg 3n@rbqhmzl)a21de (compound no 1 5 D);

o R B o o AL 71 (2091
carbohydrazide (compound no. 152);
1-[2-0x0-2-(thiophen-2-yl)ethyl}-N'-(thiophen-2-ylcarbonyl)-1,4-dihydropyridine-3-
carbohydrazide (compound no. 153); )
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-[(4-methylphenyl)sulfonyl]-1,4-dihydropyridine-3-
carbohydrazide (compound no. 154);

2-{ 3-[3-(4-bromophenyl)-1,2-oxazol-5-yl]pyridin-1(4H)-yl}-1-(thiophen-2-yl)ethanone
(compound no. 155);
2-{3-[3-(4-methylphenyl)-1,2-oxazol-5-yl|pyridin-1(4H)-yl}-N-phenylacetamide (compound
no. 156);
N'-[(4-methylphenyl)sulfonyl]-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahydropyridine-
3-carbohydrazide (compound no. 157);
N-(2-hydroxyethyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahydropyridine-3-
carboxamide (compound no. 158); |
2-[3-({2-[(4-methylphenyl)sulfonyl]hydrazinyl} carbonyl)piperidin-1-yl]-N-phenylacetamide
(compound no. 159);
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-(phenylsulfonyl)piperidine-3-carbohydrazide
(compound no. 160);



2-{5-[5-(4- hydroxyphenyl ) -I H pyrazol - 3-yl ] -3, 6-di hydropyridi n-1(2H) -yl }acet
am de (conmpound no. 179); 2-{5-[5-(4-fluorophenyl)- 1H pyrazol-3 -yl]

- 3, 6- di hywoapyrizei2a- 1(2H)-yl} acetam de (conmpound no. P8@NN2010/000295

| - [ 2- (4- met hoxyphenyl ) -2-oxoethyl]-N -(nmethyl sul fonyl)-1, 2,3, 6-tetrahydropy
ridi ne-3- carbohydrazi de (conpound n% 181); N -(nmethyl sul fonyl)-

1-[ 2- (5-nmet hyl t hi ophen-2-yl) - 2-oxoet §I]- 1,2,3 ,6-tetrahydropyridine -3-
car bohydrazi de (conpound no. 182);

N - (rmet hyl sul fonyl)-1-[2-o0x0-2-(thi ophen-2-yl)ethyl]-1,4,5,6-tetrahyd

ropyr i di'\@-Bethglphbgh)sdifazylfie-( eRomrptiayeeth l%ﬁ%}iﬁidﬂl}émbﬁwr&ﬁbé onyl) -
1-[2-o0x0-2-(t h?lgphen- 2-yl)ethyl]piperi (}:IIi ney- - car bohydrazi de (conpound no.
184) ; (compound no. 161);

T A S R A hdaf ot o

N - ( metéapblsydradzadey/(chmipofd nxd-62);(t hi ophen-2-yl)ethyl]-1, 2, 3, 6-t etrahydropyri

di ne- 3- b d i d . .186) . N - .h | | ).-

1S on R R R e Bl R St

car bohy, wHgnéCyapound no. 187); 2-{3-[3-(3-hydroxyphenyl)- 1,2-oxazol-5
-yl ] pyridin- 1(4H) -yl }-1-(thi ophen-2-yl)ethanone (conpound no. 188);

2- { 3- [ B~(methyldnldonybh &dyH(3-methyl yopieni2-d)-2ydxopthy] |giperidine BH)arhohyHeezateani de

(conpound no. .189). ..
-] 2-(r0-0389?8‘?ﬁ?'a1?€4%-yl ) - 2- oxoet hyl |- N - (net hyl sul fonyl )-1, 2, 5, 6-t et rahydr o

PSR A (A MM DM, 1y 1 e
carbohydrazide (compound no."165);
methyl {3-[5-(4-bromophenyl)-1H-pyrazol-3-yl]piperidin-1-yl}acetate (compound no. 166);
1-[2-(4-bromophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide (compound no. 167);
1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide (compound no. 168);
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-(phenylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide (compound no. 169); ,
N'-[(2Z)-2-(ethenylsulfanyl)but-2-enoyl]-1-[2-0x0-2-(thiophen-2-yl)ethyi]-1,2,5,6-
tetrahydropyridine-3-carbohydrazide (compound no. 170);
N-(4-chlorophenyl)-2-({1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyridin-3-
yl}carbonyl)hydrazinecarboxamide (compound no. 171);
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide (compound no. 172);
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-[(4-methylphenyl)sulfonyl]-1,2,5,6-
tetrahydropyridine-3-carbohydrazide (compound no. 173);
N'-(methylsulfonyl)-1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-1,2,5,6-tetrahydropyridine -3-
carbohydrazide (compound no. 174);
N'-[(4-tert-butylphenyl)sulfonyl]-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1 ,2,5;6-
tetrahydropyridine-3-carbohydrazide (compound no. 175);



(conpound no. 191); 2-{5-[3-(4-bronophenyl)- 1H pyrazol-5-yl]

-3, 6-di hydropyridin- 1(2H)-yl }acetam de (conpound no. 192);

| -[ 2- (I - wozofoureses 2- yl ) - 2- oxoet hyl ] - N - (et hyl sul f onyl ppirpszaidbees3- car boh
ydrazi de (conpound no. 193); nmethyl 1-{[3-

{[2-(ret hyl sul fonyl ) hydrazi nyl ] carbonyl }pyridin- 1(4H)-yl]acetyl
}prolinate (conpound no. 194); 5- met B91 - N - - (et hyl sul fonyl) -

1-[ 2- oxo-2- (t hi ophen-2-yl)ethyl] -1, 4-di hydropyridine-3 - carbohydra2|de
(compound no. 195); 6-nethoxy-N - (nethyl sul fonyl)-

1-2- qusqs((hhh&p&@@hanﬂj 1 oLéRAb1- - }1]%éiui}by€fd§>l9ﬁaind1(aﬁj%d} 19@ispHen DL azi de

(conmpound no. (met hyl sul f

é LZdoXBetQal(Omhl(@pmmgWI J&hy! | - 6- (pyrrol idin- 1-yl)- 1,4-
6 chi of U et P ROHF0 P p BETPEYIR PR AP rgin LoR) MY | 255 By ar opy

r|d|neﬁﬁnm©ambﬁhmdﬂa2|de (conmpound no. 198);

e S S Cab PR s 5 Dbt o om

2- (rret gvétﬁ&ﬂ(ﬁl@wdr}‘ dﬂnd(nb'g?}]‘hﬁl sul fonyl)-1-] 2 0X0- 2- (t hi ophen-2-yl)ethyl]-1,
ridine- % carbo razi de (conmpound no. 200);
2 (dl n@i{ﬁy{ﬁe(#%hydjwﬂyblyényl) 1H—pyrazol 3-yl]-3,6- d1hydr0pyr1dm-1(2H)—y1}acetamide

|-[2-0 2-yl)ethyl]-1,4-di hydropyridi ne-3-carboxyl ate
(corrpofFﬁH‘H‘?gn‘?Em?’S?z et hoxyet hyl 1-[2- oxo-2- (t hi ophen-2-yl)et hyl ] -

R A O e R G e
-yl }- 1prymam®n0380yl)pheny 1
1 -[2-(4-methoxyphenyl)—2-0xoethyl]-N'—(methylsuifonyl)— 1,2,3 ,6-tetrah};dropyridine-3—
carbohydrazide (compound no. 181);
N'-(methylsulfonyi)- 1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-1,2,3,6-tetrahydropyridine -3-
carbohydrazide (compound no. 182);
N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahyd ropyridine-3-
carbohydrazide (compound no. 183);
N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]piperidine-3-carbohydrazide
(compound no. 184);
N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyridine-3-
carbohydrazide (compound no. 185);
N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,3,6-tetrahydropyridine-3-
carbohydrazide (compound no. 186); |
N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahyd ropyridine-3- -
carbohydrazide (compound no. 187);
2-{3-[3-(3-hydroxyphenyl)-1,2-oxazol-5-yl]pyridin-1(4H)-yl}-1-(thiophen- 2-yl)ethanone
(compound no. 188)
2-{3-[5-(4-hydroxyphenyl)-1H-pyrazol-3-yl]pyridin-1(4H)-yl }acetamide (compound no.
189);



(compound no. 203);4-(5-{ 1-[2-o0xo0-2-(phenylam no)ethyl]-

1, 4-di hydropyridin-3-yl} -1-phenyl- 1H pyrazol-3- yl)phenyl (conpound no.
204) ; WO 2010/128528 PCT/IN2010/000295

2-[ ({I -[ 2- ox0- 2- (phenyl am no) et hyl ] -1, 4-di hydr opyri di n- 3-yl } car bonyl ) am no]
et hyl 4- met hoxybenzoate (conpound ng 205) ;

6- met hoxy-N - (nmet hyl sul fonyl)-1-[2-0 3-2-(thi ophen-2-yl)ethyl]-1,4,5,6-tetr
ahydro pyridi ne- 3-carbohydrazi de (conmpound no. 206) and its '
pharmaceutically acceptablt salt. In another enbodi nent, the present

i nvent i qD-(pbeNidiean 2 -IgW-elod lQﬁ'-qE&thl@ﬂﬁﬁﬁﬁ )a,z e mretadslréfyridag-3-or mul a (1)
and phaf[néceut ically g?caept agll?e] sal t thereo?’,) (1) wherei n@yt he dotted |ine
i n nit cghelydsamdaaicainpgurd pgy 198pr esents: (a) two doubl e bond between either

: ( ' o ) - el 3- 4 and
5. o5, ¥ (17 bRaSofsbRony bl VTS MR Dot 7
(iii) &onfpbu®noriql)y) or C5- C6, or (c) absence of double bond i.e. a

saturated ring system Rl is - or 5 nber ed erocycli.c ring havin
the foPHonBrg- gmﬁahleal;yarlIkpwzak%-ﬁlr@@ﬂ&wgemyr@w}aﬁ)r,ﬂm%@m}g% or O to

form h%o?{&%){ghj)_clqz'%ng system which nmay al so be either partially or fully
sat ur ated; Is - (G-CG2) alkylene-P or - (G -G 2) al kylene, wherein Pis
sul f ur 1-[@x¥denzafurani2-yl)Geoxoethyd]-N'- (neetlylsul fohyl)Zipes ding-3-@ebshy@tazideR x or ii)
Ry; R is R7, OR7, ~N(R7)(R 0), -N(R7)N(R7)(Ri 0), -CHR7)C(OR 8 or a
conpouﬁ‘é?%ﬂ_&o'owg’)’of the following formula (k) (1) Ry is linear or

br ancheghiiyPi1 = §8- {P)-(Béthylsulfonyl)hydrazinyl]carbonyl } pyridin-1(4H)-yl]acetyl} prolinate

(compound no. 194);

5-methyl-N'-(methylsulfonyl)-1 -[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-
carbohydrazide (compound no. 195);
6-methoxy-N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-
carbohydrazide (compound no. 196);

N'-(methylsulfonyl)-1 -[2-oxo-2—(thiophen-2-yl)ethyl]-6-(pyrr01idin- 1 -ylj— 1,4-
dihydropyridine-3-carbohydrazide (compound no. 197);

6-chloro-N'-(methylsulfonyl)-1- [2-0x0-2—(thiophen—2-yl)ethyl]- 1,4-dihydropyridine-3-
carbohydrazide (compound no. 198);
2-methyl-N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-
carbohydrazide (compound no. 199);

2-(methylsulfanyl)-N'-(methylsulfonyl)-1- [2-oxo-2-(thiophen-2-yl)ethyl]- 1,4-
dihydropyridine-3-carbohydrazide (compound no. 200);

2-(dimethylamino)ethyl 1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-carboxylate
(compound no. 201);

2-ethoxyethyl 1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-carboxylate
(compound no. 202);

4-(5-{1-[2-0x0-2-(phenylamino)ethyl]-1,4-dihydropyridin-3-yl}-1 H-pyrazol-3-yl)phenyl
(compound no. 203);



R2 is at each occurrence hal ogen, OR7, alky, aryl, heterocyclyl, oxo, or
-SR7; mis OGor 1; R3is -R4-R, -N(R7)N(R7)R9 or a conpound havi ng one of

t he formwe20m)128¥28), (c), (d), (e), (f), (g), (h), (i) pramagpooem2eefined
herein above; R4 is -N (R7)R O, 0?60 or -OR 6N(R7) where R6 is alkyl ene;
R5 is hydrogen, alkyl, -COR7 or 88 R7 is H alkyl aryl or heterocyclyl;
R8 is selected fromR7, OR7 or NR7R RO is selected fromthe group

consi sting of hydrogen, aryl, heterocyclyl, -C(OR 0, -SQ2R O and C(O NHRi
0; Rois selected fromthe group consisting of H, alkyl, alkoxy, aryl and
het er ogysleyl he Ry 1@t ethy1N4-Hidy @opyRdia BI§l} St-phéh i - pyread-30r
branchgﬁg({}é[gé%zé) ﬁ% I%Sj {r?—"ﬂ ycI(})’aI Ey@d argl} gralqulyl Ib)Eeterocyclyl
heteroEDl’lle@laltlcympan@@O@@ jound (r’r) (m vvherel nin R\ one or nore

cubst | et aa ey SRRARk & el NRARISREY AR My cifbp Ry RlEmp iy P01

consi stngt}g)x%exﬂadlteg@mtlpdmdmxiyosml t ro cyano, am no oxo andI oxi rcr:e (c):r7)from
a second group. _consjstin i near -

cycl oaﬁﬂ?%hOWQNy(%?B}’lé‘al X h)) 1 KesPre 1?1 %%ﬁgi('lgéy‘ﬁgé dfoaigmdm )

aral kyh, gl éiﬁr?& I’s&co%ﬂ‘(ﬁllnﬁ?ﬁef %Gl %h ﬂ'ﬁﬁkc‘;‘tﬁ?&)ﬁlﬁh&ébtabﬁ%ﬁl‘@m oaryl,

alkylhetero etero Ioa k per hal ohet er ocycl oal kyl ,

het er ocycl yl , perhaloheteroaryl al koxyal kyl, thioal kyl and thloaryl,

wher ei n tdmattﬁﬂb&hlbddﬂxhemt sthérpmemi ﬁv&&mnqircgnidnspaanwopiai;sowél heteroeysdici t ut ed

by hal ogen, dr.oxy am n 0xo, , per oal kyl (Cl-C6) and

oxi me ampw@geﬁfheé’ﬁawly (ﬁr‘i‘ﬂglp praerisally gegspial B:es&ngberg y - ( (CO O)
-(CO)NH,-NH,-NR, 4-, -0-,-S,- (SO-,-(S@2),-(SAX2) NH, or-NH (CO- ; R 2

and R are |ndependently sel ected fromthe group consisting of linear or
branched (QCs)

T1
V4

@
wherein, the dotted line in nitrogen containing ring represents:
(a) two double bond between either (i) at C2-C3 and C5-C6, or (ii) at C2-C3 and C4-
C5, or (iii) at C3-C4 and C5-C6, or
(b) one double between either (i) at C2-C3 or (ii) at C3-C4 or (iii) at C4-C5 or (iv) or C5-
Cé6, or

(©) absence of double bond i.e. a saturated ring system;

R, is - COR; or 5 membered heterocyclic ring having the following formula;

G——G

1 Q 2
/.\)\(Gs)n__

R11



al kyl, (C - C7) cycloal kyl, alkylcycloal kyl, aryl and heterocyclyl, wherein
menbers of said group are optionally substituted by R6; Rl4 and R 5 are
i ndependewol2gicsieB®et ed fromthe group consisting of |inear/szoiev@eehed (G -
C12) alkyl, (C -C7) cycloal kyl, bicycloal kyl, aryl, and heterocyclyl
wherein substituents of said group arg optionally substituted by Ri6; R 6
i s hal ogen, hydroxy, nitro, cyano, affno, oxo, perhaloalkyl (CG-C), or
oxinme; with the proviso that (i) when R is -C(OR 3, then Z is-CH
2-C(O-Rx. (ii) when Zis -CH2-C(0)-R x and Rx is OR7, then R7 is not
hydr ogen . sAMtRE in®RFBRIEnTR N, 19H, NFG,,18 65 o foERtérdBydicoNhd Sstein,N@MIcE! ass
of het erocE/cI i c_compounds of the formula (1) and pharmaceutically
accept oy elsg ke eitheraragtéily qrifpllypasvrated; the dotted line in nitrogen
contai pi k i f g ble_ . , ' —gg?%an
menmber Qia rl]%e{dé'r 29@3‘?@%‘?% %%v@%grj&q%}ﬁéene%ﬂl 0\1/\/|I{jl ggs %ﬁ%‘?xﬁé@?gn are 4
i ndependeeod )y N, NH, NR 2, S or Oto formheterocyclic ring system which
may al sQ he gjt artially or fully saturated, &G is - (G-G 2) .
al kyl eZéS’B 218@12(9@)) kyl ene, wherein P is sulfur, oxygen or nitrogen,
and n RS;OROORL: MR FRd), = ?Vé(ﬁga{' EHR,AD)RY or oo hatlRg oneNER7) (R
0), -N R I\TE’)R%(RI;]Z( d?( l())CI—|I\%§‘} Rlog ormaﬁccgrr%%?]rd hav?ng one (Y‘Jgf t he
f ol | owthedoflovimglfermBa O (k) (1) ; Ry is linear or branched (Cl-Cl12) al kyl;
R2 is each occurrence from hal ogen, OR7, al ky, aryl, heterocyclyl, oxo or
- SR7;

/—S
/] —N
N

EtOOC
EtOOC
(k) 0

Ry is linear or branched (C,-C;y) alkyl; ’

R; is at each occurrence halogen, OR7, alky, aryl, heterocyclyl, oxo, dr -SRy;

misOorl;

R; is -R4-Rs, -N(R7)N(R7)Ry or a compound having one of the formula (a), (b), (c), (d), (e),
®), (g), (h), (i) or (j) as defined herein above;

R4 is -N (R7)R¢0-, -OR0O- or —ORgN(R7) where Rg is alkylene;

Rs is hydrogen, alkyl, -COR7 or COR|y;

R; is H, alkyl aryl or heterocyclyl;

Rs is selected from R, OR; or NR7R;

Ry is selected . from the group consisting of hydrogen, aryl, heterocyclyl, -C(O)Rjo, -SO2R g
and C(O)NHRq;

Ry is selected from the group consisting of H, alkyl, alkoxy, aryl and heterocyclyl;

Ry is selected from the group consisting of linear or branched (Cl-Clz)alkyl, (Cs-
Cy)cycloalkyl, aryl, aralkyl, heterocyclyl, heterocycloalkyl and a compound (m),



mis OCor 1; Ris -R4-R5, -N(R7)N(R 7)R or a conpound havi ng one of the
formula (a), (b), (c), (d), (e), (f), (g, (h), (i) or (j) as defined
herei n abwoepi2zees-N (R7) R6O-, -OR6O or -OR 6N(R7) whece/mRiii/so0adkyl ene;
R5 is hydrogen, alkyl, -COR7 or COR10 ; R7 is H, alkyl aryl or
heterocyclyl; R8 is R7, OR7 ONR7/R10 ; RO is selected fromthe group

consi sting of hydrogen, aryl, heterocy¢tlyl, -C(COR 0, -SOQ2Ri 0 and
C(ONHRL1O ; R10 is selected fromthe group consisting of H, alkyl, alkoxy,
aryl and heterocyclyl; Rl is selected fromthe group consisting of |inear
or branched (Cl-Cl12)al kyl, (C3- C | oal kyl, aryl, aral kyl, heterocyclyl,
het er ocycl oal kyl and a conmpound (m{} (JM wherein in RL 1 one or nore

het er oat ons when present are indepenhgéent O N, or Sand is optionally
substituted, wherein the substituent arle” Sel ected froma first group

consi sting of hal ogen, hydroxy, nitro,)Jcy&no, anino, oxo and oxime or from
a second group consisting of linear orObranched (C-C8) alkyl, (C-C7)
cycl oal kyl, al kyl cycl oal kyl, perhal oal kyl, perhal ocycl oal kyl, aryl,

aral kyl, al kylaryl, alkyl heterocyclyl,maral koxyl al kyl, perhal oaryl,

I kyl h lpal kyl . het | oal kyl, hal ohet | oal kyl )
et or ooy ST RBY o8 SEEIHART RBXy ardfShe St R BarRdpnisd Mo epd is
wher ef optiogaliuibsiifutddo Berit €5 SREGUSRS RCsUIRIPENS AR AN dohsigifiobf L Ut ed

by hal g}%ﬁ)n, hydroxy, nitro, cyano, am no, oxo, perhaloal Kyl (G-C an
oXi e S5 P-SE0% Yo METQ: Y BRRY alminis paadadoxyme of figada sscond@roup (oBSktng of

- (C0) NHineaNrbr R, -0y 391 - (0 SA)Y L < - Oi H; or-yjH -
R2 and B are | n(fééden én yasg{’eééégz)f r"alﬁqé’t%i’ggaﬁf? gyflgl(f‘?yfyg’t i B a&éa%g%lnear
or br anetedocyQoalkyBl &yl,, aralk31, - alCylaryty alkgieterboychll K utaahisdyRakHy lpertalogty1and
het er OCQ(CH\/' , V\/n?r«?f(r] rren‘gers of
kylhetérocycloalkyl, eterocycloalkyl, perhaloheterocycloalkyl, heterocyclyl,
perhaloheteroaryl, alkoxyalkyl, thioalkyl and thioaryl, wherein the substitutents from said
second group are optionally substituted by halogen, hydroxy, nitro, cyano, amino, oxo,
perhaloalkyl (C;-Cg) and oxime and are optionally and independently bridged by —CO, -
(CO)O-, -(CO)NH-,-NH-,-NR4-, -O-,-S-,- (SO)-,-(S05),-(SO,) NH-, or-NH (CO)-;

Ri2 and Ry; are independently selected from the group consisting of linear or branched (Cr-
Cs) alkyl,. (Cs - Cy) cycloalkyl, alkylcycloalkyl, aryl and heterocyclyl, wherein members of
said group are optionally substituted by R;g;

Ri4 and Rys are indeplendently selected from the group consisting of linear or branched (Cj-
Cp) alkyl, (C3-Cy) cycloalkyl, bicycloalkyl, aryl, and heterocyclyl wherein substituents of
said group are optionally substituted by Re; 4

Ri¢ 1s halogen, hydroxy, nitro, cyano, amino, oxo, perhaloalkyl (C}-Cg), or oxime;

with the proviso that

(1) when R is —C(O)R3, then Z is—CH,-C(O)-Rx.

(i) when Z is ~CH2-C(O)-Ry and R, is OR7, then R is not hydrogen.



said group are optionally substituted by R 6; Rl4 and R1L are independently
sel ected fromthe group consisting of |linear or branched (C - C 2) alkyl,
(C3-C7) cowol2ormiikeyi2s bicycl oal kyl, aryl, and heterocycl ylpCrhEzE0/M00295
substituents of said group are optionally substituted by RL ; R16 is

hal ogen, hydroxy, nitro, cyano, amino, oxo, perhaloalkyl (C-C), or oxineg;
with the proviso that (i) when Rl is t(O)R3 then Z is-CH 2-C(O-Rx. (i)
when Zis -CH2-C(O-R Xand Rx is OR7, then R7 is not hydrogen. |n another
enbodi ment, the present invention pr ovi des a new cl ass of heterocyclic
conpoungg, tﬁrer %oﬁgﬁ{ﬂ’“ 8r (the rﬁ'@&np hﬂ‘&éﬂﬁ%ﬁuf}fo@ﬁieg Ya A&PRURR! 6f %'tetroéﬁﬁf: eof
wherein, t otte Ine in nitrogen contalning ring represents: (a)

doubl e bmmptmnelsofme(f&naﬂai(Iﬁnd:ﬁharmace(lm):aldmmwmblleesalmen either (i) at
C2-C3 or (ii) at C3-C4 or (iii) at CA-(5, or (c) absence of doubl e bond
i.e. a saturated ring system Rl is - RS -CH 2-(O-Rx ; Rx is R7,
OR7, -N(R7)(R10), -N(R7)N(R7)(R10) 5er.- C(OR8; R2is aryl and mis Oor
1, RBis -R4-R5 or -N(R7) N(R?%/@ R7) RO, -OR6O or -OR 6N(R7)
whereRisaIkerne;R5|sh Bg » -COR7 or COR10 ; R7 is H,

al kyl aryl or heterocyclyl; is R7, or NR7R10 ;R is selected fromthe
group consi sting of hydrogen, aryl, he rocycl yl, C(O)R 10, -SM2R10 and
C(ONHR1O ; R10 is selected from the grloup consi st i ng of H, al kyl, al koxy,
aryl and heterocyclyl; Z

@
wherein, the dotted line in nitrogen containing ring having double bond at C2-C3 and C5-C6;

R, is - COR;3 or 5 membered heterocyclic ring having the following formula;

G——G

1 O 2
/\/‘\(Gs)n___ 1

Ri1

G; & G, are independently N; NH, NRj, S or O to form heterocyclic ring system, which
may also be either partially or fully saturated;

G is - (C-Cpp) alkylene-P or - (C;-Cpp) alkylene, wherein P is sulfur, oxygen or nitrogen, and
nisOorl;

Zisi) —CHz-C(O) Rx or ii) Ry;

Ry is R7, OR7, -N(R7)(R10), -N(R7)N(R7)(R)0), -CH(R7)C(O)Rg or a compound having one of

the following formula,

/—S
/ —N
—N)—
tO0C
EtOOC Et0

(k) 0 .
Ry is linear or branched (C;-Ci2) alkyl;

R; is each occurrence from halogen, OR5, alky, aryl, heterocyclyl, oxo or -SR7;

misOorl;

R; is -R4-Rs, -N(R7)N(R7)Ry or a compound having one of the formula (a) (b), (c), (d), (e),
) (D), (g), (h), (i) or (§) as defined herein above;



with the proviso that; when Zis -CH2-C(O -R Xand Rx is OR7, then R7 is not
hydr ogen. I n another enbodi nent, the present invention provides a conpound
sel ect ed woamoizes2gr oup conpri sing of: PCT/IN2010/000295
| -[ 2- (5-chl or ot hi ophen-2-yl)-2- oxoethyl] N - (et hyl sul fonyl)-1, 4-di hydr opyr
i di ne-3- carbohydrazi de (Conpound no,
N - (et hyl sul fonyl)-1-[2-(5- nethylthﬁ%phen 2-yl)-2-oxoethyl]-1I,4-di hydropyr
i di ne-3- carbohydrazide (Conpound no. 13); N -(nethylsulfonyl)-
[ 2- ox0-2- (t hi ophen-2-yl)ethyl]- 1, 4-dihydropyridine-3 -carbohydrazide
Conpogrnes KR O- or —ORgN(R;) where Rg is alkylene;

fl [2 oxo7?QQ)h anlnofgtéyp] |, 4R8|hy ropyrldln 3-yl }car bonyl ) am no]

Bewzlmir@e(l hﬁo&@Rngr COBTy; ;
Wyl ]-N - (nethyl sul fonyl) -
di yd?opygﬂ -g@w9x8§§'ydrazidé (coﬁpound ng.)143);

2- (g%ﬁﬂmnquphenyﬁqmz oxoet hyl ] -N - (net hyl sul fonyl) -
dlhydropyrldlne - car bohydr.azi

d
3- ( Roy gedcqted fomfhe gyoupsennsishps pﬁ b‘irag%wé]c ?tﬁ‘@ﬁi}‘ﬁ)’%yﬂ(amﬂﬂ’l -8Ry 1 - Np
enyl aggd gﬂyﬁﬁi %onpound no. 145); -[ (4- et hyl phenyl ) sul fonyl ] -
- [ 2- oxo- ophen 2-yl)ethyl]- 1,4-dihydropyridine-3- car bohydr azi de
conpoRnglis lscicct&dl fpm the gRoupsobsistimgdfahydllyl 2albooge nty) lahd hetegochelst oxyet hyl ) -

1-

(

2-[(
et hy
1-12-(
1, 4-
1-1
1, 4-
2-[
hen
I
(

, 4-di d
5. ( 4° S PEREDN FORY SRaeROr CTHOTH 1 H09PB S5 Jrepeh (SRl {Srny | -
h 4-  dighedeienxyl, nyl‘,earéikglah&@fb\é%l?lz h@@r&gawﬁr%drwconq&ﬂmd (m),
1

(2- hy roxyet 0XO0- hi ophen- 2 ) et hyl ]
, 4,5, tetrahydropyrldlne 3- \TE“]
N l N\
s
o}
(m)

wherein in Rj; one or more heteroatoms when present are independently O, N, or S and is
optionally substituted, wherein the substituents are selected from a first group consisting of
halogen, hydroxy, nitro, cyano, amino, oxo and oxirﬁe or from a second group consisting of
linear or branched (Ci-Cg) alkyl, (C;-C;) cycloalkyl, alkylcycloalkyl, perhaloalkyl,
perhalocycloalkyl, aryl, aralkyl, alkylaryl, alkylheterocyclyl, aralkoxylalkyl, perhaloaryl,
alkylheterocycloalkyl, heterocycloalkyl, perhaloheterocycloalkyl, heterocyclyl,
perhaloheteroaryl, alkoxyalkyl, thioalkyl and thioaryl, wherein the substitutents from said
second group are optionally substituted by halogen; hydroxy, nitro,  cyano, amino, oxo,
perhaloalkyl (C;-Cs) and oxime and are optionally and independently bridged by —CO, -
(CO)O-, -(CO)NH-,-NH-,-NR 4-, -O-,-S-,- (SO)-,-(SO,),-(S0;) NH-, or-NH (CO)- ;

R;2 and R;3 are independently selected from the group consisting of linear or branched (C-
Cs) alkyl, (C; - Cy) cycloalkyl, alkylcycloalkyl, aryl and heterocyclyl, wherein members of
said group are optionally substituted by Rje;



car boxam de (conpound no. 158);
| -[ 2- oxo-2- (t hi ophen-2-yl)ethyl]-N -(phenyl sul fonyl) pi peri di ne- 3-carbohydra
zi de (compounth/mnes28160) ; PCT/IN2010/000295
| - [ 2- (4- met hoxyphenyl ) - 2-oxoet hyl ] - N -[ (4- net hyl phenyl ) sul f onyl ] pi peri di ne-
3- carbohydrazi de (conpound no. 162);
| -[2- (4- met hoxyphenyl ) - 2- oxoet hyl ] - N3 (met hyl sul f onyl ) pi peri di ne- 3- car bohyd
razi de (compound no. 163);
N - (et hyl sul fonyl)-1-[2-(5-nethylthi ophen-2-yl)-2-oxoethyl ] pi peridi ne-3-ca
r bOhyd RAZAMIER { MB%J&Q‘EI 381ddted from the group consisting of linear or branched (Cj-

-[(4-tert butyl henyl ) sul fonyl ]-1-[2-0x0-2-(thi ophen-2-yl) ethyl]plperldln
e 3 C@l{zb@ﬂvﬂr(&fm& cyeloatky hrh;cyg:(lpallg}é,g;;r,y and heterocyclyl wherein substifuents of

r onophenyl (met hyl sul fonyl)-1,2,5, 6-tetrahydropyri

di ne- s ERIBREPRIREY BT R (15"
|- [ 2- ( R,4isBbl® gb@mﬂhﬁwhl}m&:ﬁmeﬁdﬂﬂb] oxy, péM&beB(ﬂ.f(QmWrbximet di hydr opyri di
ne- 3- carbohy razi de (conmpound no. 168);
| - [ 2- oxthd ?P%W@@Hhﬁ 2-yl)ethyl]-N - (phenylsulfonyl)-l 2,5, 6-tetrahydropyri

ﬂll- ?éelg g‘%ﬁﬁg ‘?@Zﬂ?{tﬁﬁf?gﬁz@ t’hi ophen 2-yl)ethyl]-1,2,5, 6-tetrahydrop

yri di n{igywhtn}Z ar-HeHiZHC( O)-R and Re ¢ca@Baxhen Beis(nobhpdrageh. no. 171) ;

| - [ 2- (4- met hoxyphenyl ) -2-oxoethyl]-N - (nethylsulfonyl)-l 2,5, 6-tetrahydropy
ridine- 3- carbohydr zi de éfoggound no. Pﬁé ‘ cli

1- [ 2- (A0 rasothsk ypiRRRIMy Dt ¢ oRRERSAT] inkentiqry PEANIFRS AnBRYI §12s PEnfsisrocyely 5 6.

tetrah
N - (ot PP HidRSE T )‘%Pﬁ?‘é‘t“mﬁé’“ﬁ"ﬁh‘f R S Xoethyi 11,2, 5, 6-tetran

ydropyri di ne - 3-

(Rz)m !
ITh
z

@
wherein, the dotted line in nitrogen -containing ring represents:
(a) two double bonds at C2-C3 and C5-C6, or
(b) one double between either (i) at C2-C3 or (ii) at C3-C4 or (iii) at C4-C5, or
(c) absence of double bond i.e. a saturated ring system;
R,is - CORs3;
Z is -CH,-C(O)-Ry ;
Ry is Ry, OR7, -N(R7)(R10), -N(R7)NR7)(R10) or CH(R7)C(O)Rs;
Ryisaryland mis O or 1;
R3 is -R4-R;5 or -N(R7)N(R7)Ry;
R4 is -N(R7)R6O-, -OR4O- or —ORgN(R7) where R6 is alkylene ;
Rs is hydrogen, alkyl, -COR5 or CORg;
R7 is H, alkyl aryl or heterocyclyl;
Rg is Ry, OR7 or NR7Rj¢;



car bohydrazi de (conpound no. 174);

| -[ 2- (4- met hoxyphenyl ) - 2-oxoethyl ]-N -(nethyl sul fonyl)-1,2,3,6-tetrahydropy
ri di ne- 3-woanhwinygsisazi de (conmpound no. 181); N - (net hyl secfranylide00295

1-[ 2- (5- et hyl t hi ophen-2-yl)-2-oxoethyl] -1,2,3 ,6-tetrahydropyridine -3-
car bohydrazi de (conpound no. 182); N -(nethylsul fonyl)-

1- [ 2- ox0- 2- (t hi ophen-2-yl )ethyl]- 1,845  6-tetrahydropyridine-3 -

car bohydrazi de (conpound no. 183); N -(nethyl sul fonyl)-

1-[ 2- oxo- 2- (t hi ophen- 2-yl ) et hyl ] pi peri di ne-3 -carbohydrazi de (conmpound no.

184); '}t;%ig g@&&&i Iﬁlghi ﬁl@gé_rbap l%rgs 9 g%f%ggfdgb&pﬂﬂ? hZerAc»@fygg-QO)ﬁm,l@sz

,6-tetr opyri di ne- car azi conpound no.
N - (mretahgIC§O)XKHRyd; ) - | - [ 2- oxo0- 2- (t hi ophen-2-yl)ethyl]-1, 2, 3, 6-tetrahydropyri

di ne- 3-, carbphydr.azi de (conmpound no,..1 . N - (nmet.hyl.sul fony] )-

115 oot B R REN TS G FERy o 3 1, sk, alort R R eapesh

car bohyduagt deoviseaamound no. 187); and its pharmaceutically acceptable
salt. In another enbodinment, the present invention provides a conmpound

N - ( metwhenduist-6HR-C(Q)-Rg andbReoisfOR1, hesdineis not Rydyegemy | | -

1, 4-di hydropyri di ne-3 -carbohydrazi de and pharnaceutically acceptable salt
thereof. DEFIN TIONS: The use of the terns "a" and "an" and "the" and

si m | ann faabthecehbodimeht) thecirBictx invehtisiepovides agohtpeund yeadted frofrethpeeowp |y i n
the context, of the following clains) are to be construed to cover both the
si ngul EPTPHENERE plural, unless otherw se indicated herein or clearly

B ey ey L I A A

descr i harbohedraride @ymponirsitnca$);st er eoi soner s,
N'-(methylsulfonyl)-1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-1,4-dihydropyridine-3-
carbohydrazide (Compound no. 13);
N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-carbohydrazide
(Compound no. 100); _
2-[({1-[2-0x0-2-(phenylamino)ethyl]-1,4-dihydropyridin-3-yl };arbonyl)amino]ethyl
benzoate (Compound no. 107); .
1-[2-(4-bromophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide (compound no. 143); |
1-[2-(4-methoxyphenyl)-2-oxoethyl}-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide (compound no. 144); '
2-[3-({2-[(4-methylphenyl)sulfonyl]hydrazinyl}carbonyl)pyridin-1(4H)-yl]-N-
phenylacetamide (compound no. 145);
N'-{(4-methylphenyl)sulfonyl]-1-{2-ox0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-
carbohydrazide (compound no. 147); ‘
1-[2-(4-bromophenyl)-2-oxoethyl]-N-(2-hydroxyethyl)-1,4-dihydropyridine-3-carboxamide
(compound no. 148);
5—(4-methox$/phenyl)-N’-(methylsulfonyl)- 1-[2-oxo0-2-(thiophen-2-yl)ethyl]-1,4-
dihydropyridine-3-carbohydrazide (compound no. 151);



regi oi soners, atropisomer such as doubl e-bond isoners (i.e., geonetric

i somers). Accordingly, the chem cal structures depicted herein enconpass

al | possiwbeosiesasi soners of the illustrated conpoundspcmaNzdi/ng2ehe
stereoi sonerically pure form(e.g., geonetrically pure) and stereoisoneric
m xtures. The conpounds may al so exist in several tautonericforns including
the enol form the keto formand mixt3fres thereof. Accordingly, the

chem cal structures depicted herein enconpass all possible tautomeric forns
of the illustrated conpounds. The conpounds described al so include

i sot opigah! | 1CRIRQUN G 9 g I 1R_at om ¢ nass
di ffereﬁﬁt?bfh&g}r%ﬁyﬁg%tlo% C n%g@ld@@(ﬁégr??ﬁgﬁg{f’ggfﬁfj%hﬁﬁoggl?ﬁ?g? Exanpl es of

i sot opesrtidxaimides(gotpoumtwr. d68gt ed i nto the conpounds of the invention

i nclude, but are.not |jimt H, - 13C, 14C 15N, 180 ,. 170 Conpounds
my exi %{2-Pw-§ﬁ&?%9&%%§ﬂ%-@@2ﬁwgmﬁ%ﬂﬁlﬂmﬁa che -B?rhgl%yq%é%di ng hydr at ed
formns. dcgmgglﬂﬁf@_,mgﬁrrpounds may be hydrated or solvated. Certain conpounds
may show pol ynor phi sm épol ynmorph) such as crystalline or anorphous fornmns.

| n° genel-E-(4-aicthopyghsiny Bt 2-oxrethy hNe[(dquéthedpbenyDselforyhlpinesidinechnt enpl at ed
herein aqg ar,e hgtended 49 b?6¥¢thin t he scope of the present invention.

The ter# ‘11’88{%1 (Sﬁoenl;lpmfns "0 {%¥m known to those skilled in the art and is

def i ned]{n(4-gthoRgsheny L bxdshyl-NathethPyultdisdpiperidbie 3-tarbdhydrddidc aw Hi | 1)
1994, page 21, which defines a regioisonmer as "two or nore nolecules with
the san®oBppind ®all63brnul a, but with a different attachment of the atons

(9 erolp SRINTR L o A R A pb s psised e dnighers <o
pl ane ofcompbend s 164pd herein, the term "pol ymorphs” pertains to a conpound
For m of NPt BHE BTa B0y IvreRoat- RBPBr Za s O MPIBBRASrc pr oper 1 es.
As Usedca?&{h‘ifh&zide}@oxﬁﬁédﬂd"ﬂbwéﬁﬁ es" pertains to a conpound havi ng a nunber
of vat elr- [2-(4-bromophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide (compound no. 167);
1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide (compound no. 168);
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-(phenylsulfonyl)-1,2,5,6-tetrahydropyridine-3- -
carbohydrazide (compound no. 169); |
N-(4-chlorophenyl)-2-({1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyridin-3-
yl}carbonyl)hydrazinecarboxamide (compound no. 171);
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide (compound no. 172);
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-[(4-methylphenyl)sulfonyl]-1 ,2,5,6-
tetrahydropyridine-3-carbohydrazide (compound no. 173);
N'-(methylsulfonyl)-1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-1,2,5,6-tetrahydropyridine -3-
carbohydrazide (compound no. 174);
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,3,6-tetrahydropyridine-3-
carbohydrazide (compound no. 181);



nmol ecul es bonded to the nolecule. As used herein, the term "sol vates”
pertains to a conpound having a nunber of solvent nol ecul es bonded to the
nol ecul e.wBharwmmseseat i cal |y acceptabl e salts” means the eompsendowkdch is
nodi fied by nmaki ng non toxic acid or base addition salts thereof, and
further refers to pharmaceutically acceptable sol vates, including hydrates,
of such conpound and such salts. Exaéﬁles of pharnmaceutically acceptable
salts include, but are not Iimted to, mneral or organic acid addition
salts of basic residues such as am nes; alkali or organic addition salts of
aci di c N -esb@yRalfeMAN133- (saq&émm{lmwmﬂw c@d&@thty!'r[el ts@uetranyhrsmﬁ@ta ons
conprising one or nore of the foregoing salts he p arnaceutlcally

accept agbehylhpzide (conipaued nonl82kxi ¢ salts and t he quaternary amoni um salts

of the.parent K c for X N 10r gani ¢ or

or gani SP 'i F@glsu&"?ﬁtrfiz qxofﬁﬂhlﬁpﬁ%nm ﬁ g ﬁ%gt] eﬁ%@fdﬁ%éﬂdﬁ%ésg derived from
|norgaam@omﬁhdﬁdégﬁhmaanmydrngMIor|c hydrobronic sulfuric sul fam c,
phosphoric, nitri e; other acceptable i Uﬁ?nlc alts i ncl ude

net al §\h'|(lﬁl§th§l§é}f°%)§) édawm?sgmophﬁfb%a&)gshuﬁpgasnfhneée%qr ydgzide and the |ike;

and alfﬁbhﬂﬁgg nggetal salts, 'such as calciumsalt, nagne5|un1salt and
the IiKke, "an ations conprising one or nore of the foregoing salts.

Phar nac}élqmm@lshgfomﬁ): ¢2 alxbe2-@hipphére2 yhkethyl]i 2.5 bdegalsalropyrphimpas ed from
organlc %cg(g ach as acetic, 5r|fluoroacet|c propi oni ¢, succinic,
gl ycol © ydapie (coppoppd no i85y tartaric, citric, ascorbic, panvi c,

mal ei ¢ N Jefi ?mn‘sﬁﬁ?-@ [zmx%wttﬁfaﬁhérpz SOkt AI 23 dRRaREopiRiihey) i ¢, mesylic,

esylic, besyrli sul f ani 2- acet oxybenzoi'c, fumaric, toluenesulfonlc
nethan@&bbhﬁhwadeéahamendusuﬂ&3n|c oxalic, isethionic, caprate, cyclonate,

T e

pi col i RerbeRYydraziet (RPoatid Ae. A tandtifsiphiimeehtiallpacsptdble silcycl ohexyl ani ne
salt, N,N - dibenzyl ethyl enediam ne salt, and the |like; and am no acid

salts such as argi nate, asparginate, glutanate and the like; and
conbi nd aurbersorhedinsénigthe peesent invansion pravidesfacoatponng Nsgmethylsulfonyl)-1-

[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-carbohydrazide and pharmaceutically

acceptable salt thereof.

DEFINITIONS:

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

context.

The term “compound” employed herein refers to any compound encompassed by the generic
formula disclosed herein. The compounds described herein may exist as stereoisomers,
regioisomer.s, atropisomer such as double-bond - isomers (ie., geometric isomers).
Accordingly, the chemical structures depicted herein encompass all possible stereoisomers of
the illustrated compounds including the stereoisomerically pure form (e.g., geometrically

pure) and stereoisomeric mixtures. The compounds may also exist in several tautomeric



As used herein, "alkyl" refers to an optionally substituted hydrocarbon
group joined by single carbon-carbon bonds and having 1 to 8 carbon atons

j oi ned t ogethawi2sseke al kyl hydrocarbon group may be | i near/iNonen@hed or
cyclic, saturated or unsaturated. The substituents, if present, are F, C
Br, 1, N S O hydroxy, cycloalkyl, peterocyclyl and aryl. In one

enbodi nent, no nore than three substﬁ uents are present.As used herein, the
term"al kyl ene” refers to an optionally substituted straight or br anched
chai n dival ent hydrocarbon radical having the specified nunber of carbon

at ons, fédfs iﬁéiﬁdl’ﬁ% the D] B5ERG tHeEeRd formidna nhikfui®s thérboLAcbidigiiahe aliegnic4ll- C
al kyl ene" refer to an al kyI ene grou1p as_defi ned above, which contains at
ap

| east struciwrgs adepiniedt IBredn  @compasso all apessidle é%‘ﬁ@’@?fl‘&eﬂoymsT‘Pfeﬂieubg‘ﬁula@ént s,
T pr e%g Ouna}]r e1he cé?{t 0 ds d x%edsdlso 1r?Hﬁe%(¥tl)ﬂlcgl %‘réfseﬁl coMgbaRYd whefdsed

ei t her “Ar8R&%r " I'h ano n unsaturated
(=) al opbat inordutcins havdmnatom@h mai;s diﬁvnen'gfrbmehc aldrmcanmsb conveationafly é@midon

atons and that __is unsubstituted or optionall stityted. For | e
" C - 06 1y napng| Exqppley ‘}t%ellsgﬁ"p?%ﬂ%?ﬁ Ié’é’niﬂcog% dB%t nFWBp?‘mdéeat{TB‘ si x

car bon eﬂtl&bﬁlcﬁfdé %ﬁt ‘éf@not'ﬁnlﬁ?e’a%b ZHHS)H bac dstPR '@bt Mgh@omhpeinds Mapeaied

chain. The term "al kynyl ™, used either al’one or in attachnment w th anot her
group fefunsslvated aﬁommmt welt &d s¢lyatad i fotms,i inchidingo baidtatnd ferscdn gragrabg t he

i ndi cat ed nunper of, c on ,at o IS unsu stitut.e r Iy
subst i CHPEQUY r@oﬁnabpﬁ Y‘gateg or m;l‘(% Cgt é?&%’?"co\%’lﬂuﬂ T &rer E}%OQN% %7%) (#rbgﬁl%l
group Q?él&ﬁbﬂihﬁgsuéﬁ‘ a8 €cryfalbin ot rR@PRousNfdrig. & rgaﬁérulr all ﬁh}‘%)/dawfom&yahe a
straight chain”or a branched chain. The "al koxy™ refers to _an al kyl. group
as def |eqeldalamofﬂe the usestrontemplatad hpreireand ats| iatentled tavbe stthin feotwgpe &h txygen
bri dge. tr esent ati ve al koxy radi cal s include nethoxy, ethoxy, n-propoxy,
n- but o>P§ B‘éwlf?floxy n- hexyl oxy, sec-butoxy, tert-butoxy, tert-pentyl oxy,
and the like. The "cycloal kyl" refers to a saturated aliphatic hydrocarbon
r adi cal having the indicated

The term “regioisomer” is a term known to those skilled in the art and is defined in text

books such as Organic Synthesis , Smith, M., (McGraw Hill) 1994, page 21, which defines a

regioisomer as “two or more molecules with the same empirical formula, but with a different

attachment of the atoms (different connectivity)”.

The term "atropisomer" as used herein refers to a stereoisomer where the element of chirality

is located on a molecular plane or axis.

As used heréin, the term “polymorphs” pertains to a compound having the same chemical
formula, the same salt type and having the same form of hydrate/solvate but having

different crystallographic properties.

As used herein, the term “hydrates” pertains to a compound having a number of water

moleculeé bonded to the molecule.

As used herein, the term “solvates” pertains to a compound having a number of solvent

molecules bonded to the molecule.



nunber of carbon atons and that is unsubstituted or optionally substituted.
For exanple, a "C3-C6 cycloal kyl”™ would refer to any cycl oal kyl group

cont ai ni nyot2hroekess28 si x carbons in the structure. As use@cClmaNzmiiopooedre t er m
"cycl oal kenyl" refers to a non-aromatic nonocyclic carbocyclic ring having
t he specified nunber of carbon atons gnd up to 3 carbon-carbon doubl e
bonds. "Cycl oal kenyl" includes by way®of exanple cycl opentenyl and

cycl ohexenyl. The term"aryl" refers to an aromatic group for exanple,
which is a 6 to 10 nmenbered nonocyclic or bicyclic ring system which may

be unsupSlrinhh@dalff acdP@Ebletsdli€UmeMBRRE S6HpGUNdShieh ¥§ modidien by TBskiengheny|
napht hyl and the I't ke. When 'said ring is substituted, the substituents are

sel ect &aki¢ noich arteasg addiion salts Sharenf, and furthsg aefersetogpharmacegfically acceptable

hyd | kyl d al . flh " o o0y
oo mipset i Bpe Rt ot SRy b Rurdah S GV BN i EhiaBh A O <

I ul I3y ﬁéce@&blej alth yn@sxfxieubagefl noi gitsd &1, etfineraindrairgaioaed additionsaltpoffasicabl y 1
0 3, heteroatonms selected fromO, N or S and_preferahly contains from3 to
18 ri ngesitussrsuchygs amings ksl of prganiq %ﬂdéfepfbﬁa?‘a Q€ aﬁg’ﬁ fﬁﬂaﬁ%’. S“‘fﬁ as Paefﬁﬂ’fyl“’

heter ggiﬁg;l %ﬂd ! 3R, bR | cHRBhatibRs g&ﬁﬁﬁéfhg oflP IR e -of M8 o Bbitlg saR@ Bt em
is substituted, the substituents are selected fromthe group consisting of
hialkogelphémageuticﬁlly @LcepBible salts imilkde nonkpaiconrlts andithic rquatesarne pmmeniyng saltsd

al koxy. _As used herein, .the.term "hal Q' or "hal.ogen" denot f

chl or o of egent spmpgpst %’F‘BE‘ﬁ:fgW@WpZ?’&{O% PB?/'QP’&& ROERNEST ﬁgge%ﬂﬁhaé: Ii’dél()lsr‘l&
refers eka_nﬁl@ aldaoxichatidhaslitd tificla@é hebseatdeiFedr &0 @kbriatio oMk rsuclgsas
Exanpl es | hcl ude decahydronapht hyl, norbornyi, and bicyclo [2.2.2]octyl.

The t erydtoshloyici dwdsabnyrhic, aslfusied sulfawics, phasphoric, t Bitt andc dhg | ena9thefas it s
o o Sy Ao A R i A o e i
st at ed,ap@kHeVikes iBilkhlidcasrthirhdial(s3ts, sbgh as calcium salt, magnesium salt, and the like,
and combinations comprising one or more of the foregoing salfs. Pharmaceutically
acceptable organic salts includes salts prepared from organic acids such as acetic,
trifluoroacetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic,
pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, mesylic, esylic,
besylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, 6xalic, isethionic, caprate, cyclomate, gluconate, dodecyl sulfate, HOOC-(CHy)x-
COOH where n is 0-4, and the like; organic amine salts such as triethylamine salt, pyridine
salt, picoline salt, ethanolamine salt, triethanolamine salt, dicyclohexylamine salt, N,N'-
dibenzylethylenediamine salt, and the like; and amino acid salts such as arginate, asparginate,

glutamate, and the like; and combinations comprising one or more of the foregoing salts.

As used herein, "alkyl" refers to an optionally substituted hydrocarbon group joined by single
carbon-carbon bonds and having 1 to 8 carbon atoms joined together. The alkyl hydrocarbon
group may be linear, branched or cyclic, saturated or unsaturated. The substituents, if present,
are F, CL, Br, I, N, S, O, hydroxy, cycloalkyl, heterocyclyl and aryl. In one embodiment, no

more than three substituents are present.



hal ogen atons, where nilis the total nunmber of carbon atons in the al kyl
group. As used herein, the term"thioalkyl" refers to the noiety -S-al kyl -,
wher ei n avbybioieszs defined above. The term "thioaryl" asTussdo/b@res n,
alone or in conmbination, refers to a radical of fornula aryl-S-, wherein
the term"aryl" is as defined above. AU substituents (RlL, R....) and their
further substituents described herei n3ay be attached to the main structure
at any heteroatom or carbon atomwhich results in formati on of stable
conpound. As used herein, the term"mammal" neans a human or an ani mal such
as MONKgY JcedPhdrBR! B teHR IatkyRALS re 18 8 optiBHAly Sitktitukdd §thtt VR ieNiched the
present  specitication, the ?erm"treat “or "treatnent" al so includes

" pr ophy¢haii slivalemit dssirodacyon sadicad pewirfg the spécified onmben of hearbanatammsy  forhe
term"treat” or "treatnent” wthin the, context.of t [ nt | Lon
furt heremﬁﬁégieélg‘efedn’atgﬁfmt gf"%é apﬁéﬁnﬁpg&fi%é ??Eglipgeecrt%?e\gtéo 51%% 1Eeh%f a
conpoungto@h, sd1QefticdS fBvel RMEEH icBftaink OatNehdt IRt deht st 3 OF 6; @xibdhi figms

di sease state, acute or chronic, or a recurring condition. This definition
al so enmepq@ésdﬁsﬂmmbhﬁyt!la@ﬁ,ilﬁpteme?gﬁEsch&ﬂb?‘g@eﬁ’tqnérﬂrﬂf recurring
condition and continued therapy for chronic disorders. The phrase "a
therapeutically effective amount” neans the anmount of a conpound that, when
adni ni STR¢ edmt GalRerBt,i @l dither algdatirnig atathsens evithi ancshidrf group mefetsoteehb ect
such treatnent for the disease. The "t erapth I C effective amount™ wl |

|l
vary depesatided 6m) elirhatie Mydiacarbopsadicdlnaytmg the 4 S RmBRrCOT FRRAIORA  | ¢ s
sever | Lyl 116nR86int8! ddpricBhfly spBinkie MAIEMHpId & BE;-EF BReAH" would

Thr oughou i's specitication an 1e appended Ims it is

under st fefiet tb laay alkerylvgrods countomprg theee tarstk Carbaisuddhe stnttwar Alkehylmeaxbeh as
"conprises”, "conprising”, "includes","including" are to be interpreted

i ncl usi YEAIght chaipoF @ brape e Fhai ¢ requi res otherwi se. That is, the use of

these words may inply the inclusion of an elenent or elenents not
specifically o
The term “alkynyl”, used either alone or in attachment with another group refers to an
unsaturated (=) aliphatic hydrocarbon radical having the indicated number of carbon atoms
and that is unsubstituted or optionally substituted. For example, a “C3-Cq alkynyl” would
refer to any alkenyl group containing three to six carbons in the structure. Alkynyl may be a

straight chain or a branched chain.

The “alkoxy” refers to an alkyl group as defined above attached to the parent molecular
moiety through an oxygen bridge. Representative alkoxy radicals include methoxy, ethoxy,
n-propoxy, n-butoxy, n-pentyloxy, n-hexyloxy, sec-butoxy, tert-butoxy, tert-pentyloxy, and
the like.

The “cycloalkyl” refers to a saturated aliphatic hydrocarbon radical having the indicated
number of carbon atoms and that is unsubstituted or optionally substituted. For example, a
“C3-Cg cycloalkyl” would refer to any cycloalkyl group containing three to six carbons in the

structure.



recited. The nomencl ature of the conpounds of the present invention as

i ndi cated herein is according to ACD/ Labs. Nane Pro-Version 12.0 from

ACD/ Lab okoAdwanged Cheni stry Devel opnent | nc. Phar macewtiragto16josmessi ti on:

I n anot her enbodi nent of the invention is provided a pharnmaceuti cal
conposition conprising a therapeuti cgl |y effective amount of one or nore of
a conpound of fornula (I) and pharnma Buticall y acceptable salt thereof and
one or nore pharnaceutically excipient(s) or other nedia as nay be
appropriate for the purpose. Wiile it is possible to adm nister

t her apaytuk&Bhdryin ot @i ¥ cloHBBAyIY Yefefs 16 @MBARLAS& c hehdByche tdrbodiclib ging

individually or 1 n conbination, directly without any formulation, it is

commonhgiing the spacifieddnimbert ef carhen etampoandi i to 8 rartiosrearbsn gaahlerdwads i cal

dosagen LS i bl [pient(s) and at

| east oén)g(’rl(é@t“%&gp l%%‘?%%@%@ Hﬁ%@sﬁg 162@5?5%%?%“%?@%%’%& !n ni stered by a
vari et YhefterhDArgE’ refierk toliangaromatic groyp €al exatple) selleichds a 6 ubdot mombered

i ntranuscul aci,, i ntyravenous, int ranasq{;, pul m){;lary, uccal, sublin ua(l, etc.
Oral cBRBESICtiFoRS RisyClife Hng t stemyr Whith sBRY ob®r Upg atiltatedosoagéutrsagm -Sol i d

dosage C Iy p , C aghet di t& Uik Sigsuch
as tabIRg Se?@nﬁif(/te i §}Iggrgtni%g)usl g{ageﬁiipgl gﬁ)}q bgglzlll}lhzlsg}(ﬁgotfﬁ% qgfeha?g&gesﬁgt |mr%% l(gtc. '

Li qui dsubstibrgsl, thersubstitagntareisaletted ffomx theq@rowg ¢onisisting efibaegmsi @S, F,€HuBsi ons,
sol utiQn syrups,etc... The above pharnmaceutical conpositions may contain in
addi ti gnﬁi’%""%’étﬁﬁv&a‘i‘qﬁ &% -ents, excipients such as diluents, disintegrating
agents, binders, solubilizers, lubricants, glidants, surfactants,

suspendi ng agents, enulsifiers, chelating agents, alkalizing agent,

st abi | Thefesm “hetgtosyely]” aswsed bereins refers toa monet, bi- adreydiedygrosathon sadiealpl e

exci pi ingl lacto el |yl gse Iy t Q% ,vat v S
m or ool FieEaef ol SEenlBE RBiet Tod SRR bR 48 G more.
cel | ul preeralsly Nytb G Ihktetatemslbetedted fromMpPOONRE and preferabily containafeim 3gelldt i n,
pol yvi nyl pyrolidone, various guns |ike : )

ring atoms, which may be substituted or unsubstituted. The term "heterocyclyl” also includes

"heteroaryl" moieties. When said ring system is substituted, the substituents are selected from

the group consisting of halogen (e.g., F, Cl, Br, I), alkyl, hydroxyl, amino, ester, nitro and

alkoxy.

As used herein, the term “halo” or “halogen” denotes a fluoro, chloro, bromo, or iodo

group.

The term "bicycloalkyl" as used herein, refers.to an alkyl that has its carbon atoms arranged

into two rings. Examples include decahydronaphthyl, norbornyi, and bicyclo [2.2.2]octyl.

The term "bicycloalkenyl" as used herein, refers to an alkenyl that has its carbon atoms

arranged into two rings. Examples include norbornenyl and 5,6,7,8-octahydronaphthyl.

The term "perhaloalkyl" means, unless otherwise stated, alkyl substituted with (2m'+1)

halogen atoms, where m' is the total number of carbon atoms in the alkyl group.



acaci a, tragacanth, xanthan, alginates & its derivatives, sorbitol
dextrose, xylitol, magnesium stearate, talc, colloidal silicon dioxide,

m neral owb,2ogl88yl nono stearate, glyceryl behenate, peodN2im/sdoass<h

gl ycol ate, cross povi done, crosslinked carboxynethyl cellul ose, various

enul sifiers such as pol yet hyl ene glygfl, sorbitol fattyacid, esters,

pol yet hyl ene gl ycol al kyl ethers, sug esters, pol yoxyethyl ene

pol yoxypropyl bl ock copol ynmers, polyethoxylated fatty aci d nonoesters,

di esters and m xtures thereof. The al kalizing agent nmay be one or nore of
am no AGiugsd hedéthBe dsrhl"tBiDh KB reférd ©ARE MRyt tSWIkgY Wherelt dlRyldb agndefimed

et hyl enedi am ne, triethanol am ne, nmeglum ne, trinethylamne, triethylam ne,
trii sopp®anol am ne and salts of pharnaceutically acceptable acids. |t may
be one or nore inorganic alkalizers |like salts of alkali nmetals and

al kaline earth netals. The buffering agent described herein include but are
not | i Mhé ednd tthivadiltios asel hérein, slode wmic icombinatios,adfarsntd a gadibdneft fermsladi um
tartrate, sodium funmarate, sodi | at e, sodi um succi nate, nmagnesium

oxi de, a@ﬂﬁm%ﬁﬁ?‘ﬁ@%@@&Wﬁ‘?&%g%&Erﬁ%ﬂﬁ% sodi um car bonate, an al kal i ne
earth netal hydroxide such as cal ci um hydroxi de or magnesi um hydr oxi de,

W th sodi um acetate, sodium bicarbonate or sodiumcitrate being preferred.

Steri | dlcobptitsents Rs Roor..) iandl deii funthemsubstétuenss dascaibed hareiromay by attached

conventi gnal .pharmaceutical, practice di ssol vin I .SUSD ing active
subst alft e il SR Al any Brie BB pE forpp Slofy Bhichafb Rk REPRGNOL BEsEPE) Pone.
pr opyl @&gp&md(_:ol and ot her glycols, alcohols, a naturally occurring
vegetabl e oil |ike sesanme oil, coconut oil, peanut oil, cotton sead oil or
a synthetic fatty vehicle like ethyl oleate or the Iike. Buffers,

anti - oxi dant Sher®

. (1 | exi .
cel | ul eus&q.rl va%1 fﬁi?‘“’%‘éﬁ‘?@é@ %%ﬁgg%gg?%%"s %gn %ég{&g gg‘f%& rslnsll)%ﬂr%gs’t he

| i ke cafinfats] dupel @iy, absds,aswsadeli red. The dosage form can have a sl ow,
del ayed or controlled rel ease of active ingredients in

In the context of the present specification, the term “treat” or “treatment” also includes
“prophylaxis” unless there are specific indications to the contrary. The term “treat” or
“treatment” within the context of the present invention further encompasses to administer a
therapeutically effective amount of a compound of the present invention, to mitigate either
a pre-existing disease state, acute or chronic, or a recurring condition. This definition also
encompasses prophylactic therapies for prevention of recurring condition and continued
therapy for chronic disorders.

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

the patient to be treated.

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

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



addition to imedi ate rel ease dosage forns. The amount of active ingredient
which is required to achieve a therapeutic effect will, of course, vary
wi t h t he wenbigirbsas conpound, the route of adm nistrati eoriNhgoselyect
under treatnment, and the particular disorder or disease being treated. The
conpound of the invention may be admnistered orally or parenteraly at a
dose of from0.001 to 1500 ng/ kg per 4aay, from0.01 to 1500 ng/ kg per day,
fromO.1 to 1500 ny/ kg per day, nost preferably fromO0.1 to 500 ng/ kg per
day. Tablets or other forns of presentation provided in discrete units may
convenigRfliho8 QRL &) Be Hierprad InclsiveRTRAIES tHef cnbekt irbt @ik ioterwize CThdt s,

ef fective at "such dosage or as a nultiple of the sane, for exanple units
cont ai thengselofithess WweEIs may, imglyahe¢ inclusinmef amglemsnieuelsgients oy speqifasally
enbodi msr.ltt t he pharnmaceutical conposition of the present invention is an
acid r&&%€tant fornulation Iike enteric coated formulation of conpound of
present disclosure or pharmaceutical conpostion conprising one or nore

buf feri ng agent and/ or one or nore al kali zing.agent.. |n another enmodi nent,
; he phdhraemenclatire eidhp semppeisof thepressng TWRRtioT ISR caigd herelp s acpording

i ssol y] Nakd SFeri f ' SCRESRYPev sl ne or
nor e s\(§+ 5%}1?/%%9 ageceﬁr%? S esrgllggg'? &lab?ig ?@én?%ﬁ%? g%:fél1EH g?? + ve ae'grélr%ts (ezglg?liagﬁi c,
ani oni gnc.cationic), conplexing agents (cyclodextrin), hydrophilic polyners
(cellul'osic polyners, povidone, copovidone, NaCMC, etc), pH nodifiers. The
fast dissolving fornulation can be prepared by direct conpression, dry

gr anul ‘iiﬂa?ﬂacé(iﬁfcaﬂgﬁﬂfﬂo'@ftio%’ _extrusion, nelt granulation, solid
di spersion, spray drying, fluid bed granul ation, hot-nelt extrusion,

co- pr edn partostier oembodimenhiof stheainyentierurisl ppvidpd 3 RharmacsHtisdly COBPHAE as t he

sol e active . ngredient. i di canen [ I i

conpourfa™PHSHe gﬂ'&_@’éap q lcﬁ@hgﬁf%gltvf AW { of s eorzrrl&rer?))?g l%?} E@P ecfog%??lbfe&q}i)g ents.
Such f yhl heEmdebiticalldesdptablgaltiBeretf dddednean misry piisrmeaceaticily gxtipicht(s)
invention, or they may be different therapeutic agents, f l.e anot her

AGEDbr eak etlier ih¢din Boimayabr PPRIPRIE ifer tgamirposgnihilspitds pgs g g adminisier
anti - h%ﬁ&gﬁe%ﬂ&iﬂ}g,e efEctRR hﬁjﬁfxﬁw BT %%Hfipi%und 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 including oral, topical, transdermal, subcutaneous,

intramuscular, intravenous, intranasal, pulmonary, buccal, sublingual, etc.

Oral compositions may be in the form of solid or liquid dosage form. Solid dosage form
may comprise pellets, pouches, sachets or discrete units such as tablets, multi—particulate
units, capsules (soft & hard gelatin) etc. Liquid dosage forms may be in the form of elixirs,
suspensions, emulsions, solutions, syrups etc. The above 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, alkalizing agent, stabilizers, flavours, sweeteners, colours etc. Some
example of suitable excipients include lactose, cellulose and its derivatives such as

microcrystalline cellulose, methylcelulose, hydroxy propyl methyl cellulose, ethylcellylose,



agent or other pharmaceutically active material. Another enbodi nent of the
present invention relates to the process for preparing conpounds of formnula
(1). The wol2bowi2gg28r eacti on schenme-1 is given to di scl opeTuN®18Y9MRIESIi S Of
t he conpounds according to the present Invention. Accordingly, the
conpounds of the present invention nmay be prepared as described in the
schene-1 bel ow. The conpound of gener*&l fornula (1) includes, but is not
limited to, conmpounds of formula (la), (Ib), (lc), (Id), (le), (If), and
(I'g) are obtained through the internmediate (I11), (l11l1) and (1V), wherein

the Rl ;B HAsldiRedsigkeaV . ' a RekB iki
Reagent é/ C(l)lg%l @gﬁf?ﬁe;) %ﬁ ’8%_ 0%; g%%%m %%??g?lﬁg orué Bﬂs _I;reet hanol ;
c) H2, apaiic, tragakanthe Okntln, NdBHEHN, &\ViBHdewyatiker Pearbial. f dextrasy, maBieh, MeOH

The conpound of  the formul )...and CLIL) 1s eit her rcial ai l abl e
or can q%a@nﬁ?'érﬂaﬁ’t%ﬂatﬁy 9‘”9?1&"31? édc?i Suicen o‘&ﬂmld%f pineral ?lg r glg%% &oﬁhgég%%xﬁpo und

of formycRryl! | belenatepactiiumi t Rtasehi t aflyeolia) i deowl fponidsne, (|drosslinisddng
simlar conditions_as described in WY 01/25209 Al to, give the conmpaqund of

f or mul &axboyymethylcgiheloses ypueuserylsifistsiuch ag palyethylepe ghgpb gomytol FEYrdBuct i on
of co d ] ' ' ' um
cyanobarShy BoP ey RRE Mol alolele, il AR AoRHGLRAICASBORprb By

t et r ahydpaimesnpolgetiotyigped dattypaidimon@esters, udiestensand thitukasrtbgyof. di ne, 4-

met hoxypyri di ne, dichl oronet hane, diglynme, quinoline, dinethylsulfoxide,
sul f ol ane, 2- net hoxyet hanol, dinethylacetam de, or conbi nation of

1, 2-di rgfehq 1i§}1ga9§exﬁ%%!. Wit BnONG: QhoBDLE SRinenRtidse!fGhedadia oBtéhe gr oup

conprising o | Oxane, pyfidine, nitromethane, water or DMF. The conpound

of f or milsepropyjthylmehe o qtraaplamgde,byethHenadeuive,i drietianelempes,nanegiurhivenul a

glmvz/ emtrtiglﬁ%fa%téihen,atlrrﬂat ?la%lqr?er,] Itrri]i%olgjrlo}r)]elljn%lla%tné g.gd p&fg ro? gﬁgm{a@émallly gcc?e%{atofleb le
acids.]t may be one or more inorganic alkalizers like salts of alkali metals and alkaline earth

metals.

The buffering agent described herein include but are not limited to sodium acetate, sodium
citrate, sodium bicarbonate, sodium tartrate, sodium fumarate, sodium malate, sodium
succinate, magnesium oxide, aluminum oxide, dihydroxy aluminum sodium carbonate, an
alkaline earth metal hydroxide such as calcium hydroxide or magnesium hydroxide, with

sodium acetate, sodium bicarbonate or sodium citrate being preferred.

Sterile compositions for injection can be formulated according to conventional
pharmaceutical 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 occurring vegetable oil like sesame oil, coconut oil, peanut oil, cotton
sead oil or a synthetic fatty vehicle like ethyl oleate or the like. Buffers, anti-oxidants,
preservatives, wetting agent, 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.



met hanol . I n another way, the conmpound of fornula (la) can al so be prepared
by the reduction of conpound of forrmula (I1V) with sodiumdithionite in the
presence wo 2bages®Ech sodi um carbonate, potassi um car boratraN26Eedioas

bi carbonate in suitable solvent such as dichloronethane. "Further, the
process to prepare the 1, 4-di hydropyr,idine of fornula (la) of the present
invention resides in the fact that t A8 reduction can be carried out usi ng
above nentioned reduci ng reagents or other known reduci ng agents such as

| 'ithiuntetrahydroborate, tetrabutylamoni um cyanoborohydride, selectride

wi th varying reaction condition such as tinme, tenperature and solvent. In
certain conditions, reduction for longer tine may yield various substituted
t et r ahjfte eppnndphectioe ipgrsdiendwhich is reguitgdto achigve asherppgpdic sikeet wilheof
conmpound_of for la). | I ifi t achni K k art
uch 0w el Midne oo Tohboll bt Suees "GRG Ik theidhy bR

ni t r omgbiarat, didodnpartisalpr dixadrdyr : dr, diseseehdnX yehfedn The edotmponhd Tdfetheonpound

of the formula (1b) .is prepared by catal ytic hydrqgenafi of _co und of
f or mul &ventign may ke adminigiered asaliper &arwﬁréYYn@ét sp?g')mr@@f? E%L%%fg%ﬁ

for mul ) I I ' gq&?& of

for mul elﬁ;@) fr\?m&lt(ﬂmrg)gﬁgcqonrgé/ggzﬁ’?gﬁﬁ?lﬁgp%%? ?Jgn?bc{? obor gﬁ%/g{l?sggfgl?ﬁgggl tabl e
sol venfionl 0.k go 560 magikg peredayTHabletnpatina fofms of praseatatioh)prowded apdisadteby t he

reaction. of conpound of fornula (la) wth ph ate buff whi ld b

Fur ¢ he RRCORPE PPBIRGUS 5P PRUL NPT R EPPoREr Tle FoeBtion Fiehe® sBRng of -
formul g fdcBMobabe R @R aReltipl dffike REL&r RAmpfe GREROHAhIAE 1 e L1 BOChy) Wi th
sui tabl e reducing agent such as sodi um borohydride in suitable solvent such

as net bawadly arqund longde 80hmey skill will know to substitute an appropriately
nodi fied starting materi al

In another embodiment, the pharmaceutical composition of the present invention is an acid
resistant formulation like enteric coated formulation of compound of present disclosure or
pharmaceutical compostion comprising one or more buffering agent and/or one or more

alkalizing agent.

In another embodiment, the pharmaceutical composition of the present invention is a fast
dissolving formulation of compound of present disclosure comprising one or more
s'olubilizing agents selected from surface active agents (non-ionic, anionic, cationic),
complexing agents (cyclodextrin), hydfophilic polymers (cellulosic polymers, povidone,
copovidone, NaCMC, etc), pH modifiers. The fast dissolving formulation can be prepared
by direct compression, dry granulation, wet granulation, extrusion, melt granulation, solid

dispersion, spray drying, fluid bed granulation, hot-melt extrusion, co-precipitation etc.

Whilst a compound of the invention may be used as the sole active ingredient in a
medicament, it is also possible for the compound to be used in combination with one or
more further active agents. Such further active agents may be further compounds according

to the invention, or they may be different therapeutic agents, for example another AGE



containing the various substitutents to prepare the desired conpound of the
present invention using the general synthesis schene depicted above. The
conpoundswofotonesfsesent i nvention may have chiral cent ecs/Nzdo/o@es as
racemates, racemc mxture and as individual diastereonmers or enantioners
with all isoneric forns being incl udeg in the present invention. Therefore,
where a conpound is chiral, the sepaf‘ te enantioners, substantially free of
the other, are included within the scope of the invention; further included
are all mxture of the two enantioners. The novel conpounds of the present
I nvent bRAK&IiRhiBAG:, ARYEXgbetict Qb CAtSéUedRRy Qﬁenf,?hﬁli-ﬂh?péﬂt@lsﬁ'm yr-g&fis t hat
is considered as the invention, and any conbination of the conpounds or

t hei r dwsilipidesiic agant or s phasmasentigalliactivematerialel conpounds of the present
invention were prepared according to the procedure of the Schene-I as
descri bed herein above, using appropriate materials and are further

exenpl iAhogdr Bybbdimehobdf theiphgestiavdntion relxespd the.prddess forguypasiag apmpowidsbe
consi dered nor _construed as limting the scope of the invention. EXAMPLES:
Exanpl &f formpladBar at i on of

7V- (et hyl sul fonyl ) -1-[2-o0oxo-2-(thi ophen-2-yl)ethyl]-1I,4-di hydropyridine

- 3-car bohydrazi de (conpound no. 100) Method-1 To a stirred suspension of
Pyri di fihenfolldwirg2 rdantiorn\scberhé-briy| divény do alisohese thar symthydsis- bf [the grmpounds
2-(2-thienyl)ethyl], chloride (200gm 0.53 nole) in pyridine (1000m),

sodi un?%?é%fié&?@ﬁ}%‘?s? VOISR 0. 64 nole) was added at -10C to OC in
portion wi se manner under nitrogen atnosphere. The obtai ned reaction

m xture was stirred at 25-30C for 2 hrs. The separated solid was filtered
and sudiccondingly, titheompsiuinds ahithe presswll ineention meayche Rseraved Audescrbrd ifdhed with

wat er . S;I'hhe%leglrtgefilg‘;v.c | ayer was separated and dried over sodi um sul ‘phate and

The compound of general formula (I) includes, but is not limited to, compounds of formula
(Ta), (Ib), (Ic), (Id), (Ie), (If), and (Ig) are obtained throilgh the intermediate (1), (III) and
(IV), wherein the R;, R, & Z are as defined above and X is halogen.



t he di chl oronet hane was evaporated. The separated solid was filtered,
washed wi th di chl oronet hane and dried under vacuum at 50C -55C to get
desired pwodumi12628 gm) as a yellow solid. 1H NVR (400 WdHz/INEIVEM@02)s d 9. 36
(s, IH, 9.12 (s, IH), 8.08-8.07 (d, IH), 8.00-7.99 (d, IH), 7.30-7.28 (t,
IH, 7.00 (s, IH, 5.88-5.86 (d, IH, 4.77 (s, 2H), 4.68-4.64 (m IH, 3.03
(s, 2H), 2.89 (s, 3H) 13C NVR (DVMBO J46 d 21.68, 39.74, 58.46, 97.84,
102.19, 129.14, 130.40, 133.79, 135.53, 140.39, 141.09, .167.34, 189.29 ESM5
(mz): 342 (M+l) Method -2 Step-1: Preparation of

3- car boxy-1-[2-oxo-2-(thi ophen-2-yl |4 pyridiniumchloride To a stirred
solution of N cotinic acid (5. Ogns,g%te;%ml e) in dinethyl formam de

(50mM ), 2-a -chloroacetylthiophene (8.0gm 0.05 nole ) was added and the
eaction

reaction m xturegwas stirred for 1 rs_at 80C for 15 hrs.
m xtur e l'ed tp—25-28Ca The di%ﬂa/etherd wes—attdi 1 Xture and
separat ed (solild Was filtered—Fme cr roduct—wgspuri fi Fth m xture of
met hanol antl et hyl addite to provi de INZ gram of [the desir product as a
solid. Step-2: Preparation of |_fZ-0 0-22 @{ hi opherje-2-yl) z (Ic)
ethyl]-1 (Eﬁ)hydr opyri di ne€3-~CarboXylic acid To g stirred suspension of
3-car boxy I - [ 2- oxo- 2- en-2-y1) et®Y) ] pyri di nijum chl oride (4,2gm
0.017nvl e yrildj n di um_clyanobor ohydri de 032nol e)
was added af*-1p0C to QOC portfon w sé’&nder ni trgqgen-a React i on
m xture waslstirred at 25-300C for 2hrs The separjated sol igy'was filtered
and suck dr| The solid yéas dissolv chl orlomet hane g dg shed with
wat er. The or aqli'gﬁ | ayer S separ gt dried gver sodium sulphate and
t he di chl or onet e was evapor at ed T par ated solid.
= 7 Rl
R
S . | I 2
R, 0 an N

(Ig) !

Reagents/Condition: a) DMF, 80 °C; b) NaBH;CN, pyridine; or NADH, methanol; ¢) H,,
Pd/C, TEA, MeOH; d) NaBH;CN, MeOH; e) KH,PO4 buffer; f) NaBH,;, MeOH

The compound of the formula (II) and (III) is either commercially available or can be

prepared by the process known in the prior art.

a) The compound of formula (II) is reacted with suitable halide of formula (III) using similar

conditions as described in W0/01/25209 A1 to give the compound of formula (IV).

b) The compound of formula (Ia) is prepared by the reduction of compounds of formula (IV)

with suitable reducing agents like sodium cyanoborohydride in a suitable solvent system such



was filtered and washed wi th dichl oronet hane and dried under vacuum at
50-550C to get the desire product (0.8 gm as a yellow sh colored solid.

St ep- 3: Rveparcakss of PCT/IN2010/000295

i V- (et hyl sul fonyl)-1-[2-o0xo0-2-(thi ophen-2-yl)ethyl]-I,4- dihydro-pyridine
- 3- car bohydr azi de (conpound no. 100) To a sol ution of

| -[ 2- oxo-2- (t hi ophen-2-yl)ethyl]-1, 4-H hydr opyri di ne- 3-car boxylic acid (0.5
gm 0.002 nole) in dichloronethane (20 m) at 00C was added | -( 3-

di met hyl am nopropyl )-3 -ethyl carbodiim de hydrochloride (EDCI) (0.462 gm

0- 0024 o e@)ndi ' | ?éﬁféﬂ BALAE, a&lmemg%nﬁam&rehydreqasﬁ@ﬁezoychm&ﬂyeldﬁ{é 23-gm

triet ylamne and the reaction
m xt ur emehexylyridined dicho®tethane, Higlyhe, abmobmsoqutlaﬁsulfﬁétdearﬁeﬂfolane 2-

sulfonoh ra2|de 23 021 nDIe h xture
was st |‘?“ gxyeshangl, tﬁ‘me%%rr‘?eté?’t“g fa1d£i\l\7§§m§§§xe7£j ﬁngEg % on

M Xt ur ot MG R8H M dellectat ﬁ*bxﬁttﬁél gfd@@l dd)i’ﬁﬂ?isﬁ@rdfclﬁ@ia@le spyrwm@ mitt@neth@@, nl )
and finally with water (20m ). The nethylene chloride |ayer was dried over

sodi um wateperdd¥MFand evapor ated under vacuumto yield crude product, which
was purified over silica gel using Ethylacetate: Hexanes as a el uent to
give 0.1lgmof the desire product as a solid.Upon the characterization of
obt ai nethes edrhpouRdosiudimuip@s) iscadsapieparedrigl theirsduhioned dolgtound @éfonnada

&O?E?ﬁgg TV \Q’,ngsigf @E%;:Qa%qgg Safl%glq%)é]é;r eaﬁeoﬂycg%ge%r (I\b{rBi-jIr) Iutl Is?n%able sglngnt such as

JV- (et hydsilif onyl ) -1 - [ 2- oxo- 2- (t hi ophen-2- yl)ethyl]-I, 4-dihydro-pyridine
- 3-car bohydrazi de (conpound no. 100) To a stirred cold solution of
1, 2-di met hoxyet hane (600 m ) and Pyridinium 3-[][2-

( T20g0 Tostsaehovey. e canahend ahgvimin b8 Fadbh Prsa N WABTAE, 3,

-100C t&)n%nﬁﬂ%tsfdnhﬁﬁd(l% WiRiseaiunt QiRiOhA¢ Uk @hd (pfean& bf BaseThuwhodpidiainned
crude was Tiltered and washed with water. The crude was stirred in vvate

et hanol carionkje, f pptagsitwurcaghndate; | sedied. bmébqnatrdempr%l&ab@ walveny j sgh  as

dichloromethane.

"Further, the process to prepare the 1,4-dihydropyridine of formula (la) of the present
invention resides in the fact that the reduction can be carried out using above mentioned
reducing reagents or other known reducing agents such as lithiumtetrahydroborate,
tetrabutylammonium cyanoborohydride, selectride with varying reaction condition such as
time, temperature and solvent. In certain conditions, reduction for longer time may yield

various substituted tetrahydropyridine or piperidine."

Further, the 1,4-dihydropyridine compound of formula (Ia) is also purified by technique
known in the art such as crystallization from suitable solvent such as acetonitrile,

nitromethane, dioxane:isopropanol:1,2-dimethoxyethane, etc.

¢) The compound of the formula (Ib) is prepared By catalytic hydrogenation of compound of

formula (IV) in a suitable solvents like methanol.



under vacuum for 15 hrs. at 55C to get desired product (61 gn). The crude
product (3 gm was further purified by recrystallization in acetonitrile to
gi ve the wothm/psaduct ( 1.6 gm. Exanple 3: Preparati oRC®iN2010/000295

- (met hyl sul fonyl) - 1-[ 2- oxo- 2- (t hi ophen-2-y I)ethy 1] -1,4,5,6-tetrahy d
ropyr| di ne- 3- car bohydr azi de (Corrpouna No. 183) To a m xture of 10% Pd/ C
(lg, 20%ww in nethanol (25 m) ?ethyl amne (0.47 m, 3.18 mmol) was
added at room tenperature under nitrogen atnosphere. Then pyridi ni um
3-[[2- (rethylsulfonyl) hydrazino]
car bony [rht cobBpexgt & foAntiRi (w)ydlal)e&iw(ﬂ&)qb pRipaféd Hyl e red&ﬁom bammdaaded to

t he above m xture in portions. hydr ogen at nosphere (50 nbar) was applied
and r efamudh (V0 ivith sedicing 2858t h@wﬁ&iwwﬁénqwofsdnﬁﬁ 4n syifgble éa]é’f’ilté Aikei xt ur e
filterg%éﬁ ppugh hyflow, the filtrate was distilled, and the residue was
suspended 1 h water. The solid, thus obtained, was filtered and dried under
vacuum The crude product thus obtained, was purified further by silica gel

e et R P TS R e Ec?f"ftovguleﬁﬁ'

2.18 » whith ¢ e o1 Tonyette spendin ivatives.
2 (%0 (%Jé{%@hgﬂﬁqa?@bdf?éf' §1)ch §u13130 (ﬁ%'fh %l) o 330 é(?xjﬁlz Rléﬁd %I\n/%%yggéf da'ilg 62,

21. 05, 39 96 46 70, 60. 76 95 35 129 13 133 74 135 45, 141.33, 144.77,

167.75 88 ES 44 . (Mr 1 4. To.th

oot o B T cctpuadarabindia UE) if fepdko &5 358 eiciion G Sepnoiind o5 Rereiila 0
t hi eny kit BiitableC Rédiciie ageht Odich & 3odTiM! boloRydkdd N Ghithle $¥lvent Seh WH
cyanobor ohydri de (0.492g, 7.95 mmol) was added in portions at room

t enper @ethasol. The reaction mixture was stirred at roomtenperature for 6 h.
The reaction m xture was poured into water and extracted

One of ordinary skill will know to substitute an appropriately modified starting material
containing the various substitutents to prepare the desired compound of the present invention

using the general synthesis scheme depicted above.

The compounds of the present invention may have chiral centers and occur as racemates,
racemic mixture 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 mixture 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 cdmpounds or

their moieties may itself form a genus.

The novel compounds of the present invention were prepared according to the procedure of
the Scheme-I as described herein above, using appropriate materials and are further
exemplified by the following specific examples. The Examples are not be considered nor

construed as limiting the scope of the invention.



by ethyl acetate. The crude product, thus obtained, was purified further by
silica gel colum chromatography in an ethyl acetate and hexane m xture.
FoI | owi ngwOhlnmer2es2apounds wer e i sol at ed. PCT/IN2010/000295

- (met hyl sul fonyl ) -1 -[ 2-o0xo-2-(thi ophen-2-yl)ethyl] piperidi ne-3-carbohydra
Z|de (Compound No. 184) 1H NWR (400 IXEIZ d 1.39-1.51 (2H, m, 1.63-1.74
(2H, m, 2.18 (IH m, 2.32 (IH m, 50 (IH m partially overlapped with
sol vent peak), 2.76-2.83 (2H m, 2.88 (3H, s), 3.72 (2H, s), 7.24 (IH, s),
(7M9H9;8.03 (2H, m, 9.38 (IH, s), 10.19 (IH s) ESM5 (m.z) 344 (M), 346
- (met hyl sul fonyl)-1-[2-0xo0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyri
di ne- SEXAMPABNIr azi de (Conpound No. 185) 1H NWR (400 MHz, d 2.27 (2H, m,

2.64 ( ¢12 91 (8H 's), 3.22 (2H bs), 3.87 (2H s), 6.70 (IH bs),
7.23 (ﬁgﬂ#—, 7.98-8.03 (2H, m, 9.39 (IH, s), 10.18 (1H s) 13C NW\R

( DMBO- Prepdtatibn 76,0f 40. MQmetBylSulforyQ)-942-0&d-20@hiop Bén-éyl)etil]-3 3t-dih3dre4,

133. 75, 135.17, 142.04, 166.02, 190.81 ESM5 (mz) 342 (M), 344

( M+l ) NRKBEAIE -3tharbelpdraride feompoyndngy A0, 5>_yi)et hyl -1, 2, 3. 6- t et r ahydr opyr
| di - ne-3- carbohydrazi de (Conpound No. 186) 1 NWR (400 MHz, DVMsO-” ) d
2.76-2.81 (IH n), 2.85-2.86 (m IH, 2.89 (3H, s), 3.01- 3.11 (2H, m,

3j 15-83Mﬁhg‘|ll|ﬂ m, 3.88 (2H, d), 5.70 (IH, dd), 5.83 (IH, dd), 7.24 (IH,

t .

(W) deggggpgggﬁgﬁ'y@ﬁng%ﬂ 312 Zetly sy TR Radiflb Plardbtgn 14 bxo-344
fewg  OXg: thien{d(')j&hfl}’blﬂﬁhﬁﬁn%(bgﬁém,[ 20330- Arold)hi mphpyncanyl )@000thi); | sddibm, 6 -
ydr opyr1 di ne-3- car bo razi de (Compound No.
cyanoborohydride (40gm, 0.64 mole) was added at -10°C to 0°C in portion wise manner
under nitrogen atmosphere. The obtained reaction mixture was stirred at 25-30°C for 2 hrs.
The separated solid was filtered and suck dried. The solid was dissolved in dichloromethane
and washed with water. The organic layer was separated and dried over sodium sulphate and
the dichloromethane was evaporated. The separated solid was filtered, washed with
dichloromethane and dried under vacuum at 50°C -55°C to get desired product (20 gm) as a
yellow solid.
'H NMR (400 MHz, DMSO-ds)
5 9.36 (s, 1H), 9.12 (s, 1H), 8.08-8.07 (d, 1H), 8.00-7.99 (d, 1H), 7.30-7.28 (t, 1H), 7.00 (s,
1H), 5.88-5.86 (d, 1H), 4.77 (s, 2H), 4.68-4.64 (m, 1H), 3.03 (s, 2H), 2.89 (s, 3H)
3¢ NMR (DMSO—d6) 5 21.68, 39.74, 58.46, 97.84, 102.19, 129.14, 130.40, 133.79, 135.53,
140.39, 141.09, 167.34, 189.29

ESMS (m/z): 342 (M+1)

Method -2

Step-1: Preparation of 3-carboxy-1-[2-0xo0-2-(thiophen-2-yl)ethyl]pyridinium chloride
To a stirred solution of Nicotinic acid (5.0gms, 0.040mole) in dimethyl formamide (50ml),
2-a -chloroacetylthiophene (8.0gm, 0.05 mole ) was added and the reaction mixture was
stirred for 14 hrs at 80°C for 15 hrs. The reaction mixture was cooled to 25-28°C. The

diethyl ether was added to mixture and separated solid was filtered. The crude product was



N - (nmethylsulfonyl)- 1-[2-o0x0-2-(2-thienyl)ethyl] -1,4-dihydropyridine-3
-car bohydrazide (2g, 5.86 mol) was stirred in freshly prepared KH PO4

buf fer (5vé20pm28528200 mMl water) at room tenperature forPC8/INzM6/00025
reaction m xture was basified by sodi um bi carbonate and extracted by et hyl
acetate. The ethyl acetate |ayer was dried over sodiumsul fate and
concentrated under vacuum The crude %‘roduct was purified using the Waters
auto purification system (Preparative HPLC system) to yield 0.25 g of title
product as a white solid. 1H NVR (400 MHz, DMSO-* 5) d 1.59-1.62 (IH m,

1. 75- 1. Rdified vammxt%ré)af ZnchBanb] l§.|nd Kh l%cgtéreztoiggro(zﬂd'é' 4 i) rarg SF9tht Hdsirsd)
4.65-4.92 (3H ), CHd) 720 ¢ TH 1), 8.02 (1H d,

8. 06 ( Ippdug) as Bsaigl. (I H bs) 9. 34 (I H, s) 130 NI\/R (DI\/ISO 40 d 15.21, 28.03,
39.75, 57.73, 77.12, 97.05, 129.09, 133.59, 135.36,141.35, 142.74, 167. 44,
190 01 ESM5 (1 z) - 360 (MHl) Exanple 6: Preparation of

- (metdwp-2u| Pegpdrhtion [ ZfoXQ[2oxd-Pi(HRb)stHEnd-24Y1) Slelbiyl]-1 4-dihpdfopyeidinér3d
ropyr| di nlbe 3- caE%orhyldlrlam de EC?)npoSnd No. 18 #?Tou%&hie susp2n5| on (;f
Pyri di rnauhqubs[apzl (net hyl sul fonyl ) hydrazino] carbonyl]-1-[2-o0xo-2-(2-

t hi enyl m |
bor ohydri %i%lfr]é& gg%ehﬂs%gg% ~cath }ﬂg,gﬂ)xé gﬁ 6}%{% 1% Yl() gl'ﬂg%ndrl %gﬁ% n%r ature.
The regdRigmy) OmIIXInoteQ in@sridine 1(5Gml) adodivmw nyatrmlm@hydmxﬂee(zf(b pmg). d)B2r1Tdie) waact i on
m xt ure o] d i wat er and extracted by ethyl acetate. The crude
pr oductad\‘,‘)ﬂdzﬁg g(iaﬁaf‘hgdg RREOT, (g P’é‘gr I pgray 2 g%?c cQlon PixiEg was
Chr Omit ﬁ%&ﬁt‘is '3O°@Tf6‘ryi §‘°Px{%§aﬂ{é€l sBﬁ& %vrh% fg[lel‘édiixﬁi sulek"}Ms%i("ﬁﬁ’QstZwaP'Vs)o J
5 51 ( Idttssob/)ed i d’@hlo(romtha:)q argl ashed %th( vmer fjhe otg@bc layls way serarded (md’4 s),
10.14 (cined ov)er sodium sulphate and the dichloromethane was evaporated. The separated solid

was filtered and washed with dichloromethane and dried under vacuum at 50-55°C to get

the desire product (0.8 gm) as a yellowish colored solid.

Step-3: Preparation of N'-(methylsulfonyl)-l-[2~ox0-2-(thiophen-2-yl)ethyl]-1,4-
dihydro-pyridine -3-carbohydrazide (compound no. 100)

To a solution of 1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-carboxylic acid
(0.5 gm, 0.002 mole) in dichloromethane (20 ml) at 0°C was added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (0.462 gm, 0.0024 mole)
followed by the addition of 1-hydroxybenzotriazole (0.27 gm, 0.002 mole) and
triethylamine (0.85 ml, 0.006 mole) and the reaction mixture was stirred for 30 min. To the
above solution, methane sulfonohydrazide (0.231 gm, 0.0021 mole) was added and the
reaction mixture was stirred for 8 hr. Then after water (20 ml) was added to the reaction
mixture and washed with saturated sodium bicarbonate solution (2 x 20 ml) and finally with
water (20ml). The methylene chloride layer was dried over sodium sulphate and evaporated
under vacuum to yield crude product, which was purified over silica gel using Ethylacetate:

Hexanes as a eluent to give 0.1gm of the desire product as a solid.



13CNVR (DMBO-J 6) d 25.64, 40.64, 49.30, 51.85, 65.92, 66.64, 123.40,
124.50, 126.67, 130.35, 132.95, 149.07, 166.02 ESMS (m z)- 346 (M) 344
(M1) Thewdabiomasszg representative conpounds of the presemiNznwessON wer e
prepared i n anal ogues nmanner by follow ng the synthetic route as descri bed
above: Table-1 Conp. 1H NWVR (400 MHz, DMSO-J 6 ) ESM5 (mz) No. 13 d 2.53
(3H, s, partially overlapped with sol ¥nt 356 (M) peak), 2.89 (3H, s),
3.02 (2H, s), 4.64-4.69 (3H, m, 5.85 (IH d), 7.01 (2H, m, 7.81 (IH d),
913(IH s), 9.36 (IH, s), 6 d 2.89 (3H, s), 3.01 (2H, s), 4.64-4.68 (IH,

' 374U£>MI {h)e c‘fla&éteﬁ%ﬁaorﬁaf oﬁalﬁéd §dli’c¥ prghuct6sp%§tr$% Ek)hlé )analgmg’@h&i/éﬂ th@ a /-90
( IH, d), H, 143 4. 66

(I'H, n)desxtcc?@omn@rﬂmas)ob(taaned @)q mint@ﬁ V(Ith-chd)lmP@r@& (I H s), 7 78 (2H d),
414 (M1) 7.88 (2H, d), 9.12 (IH, s), 9.37 (IH, s) 144 d 2.89 (3H, s), 3.03
(2H, s), 3.89 (3H, s), 4.63- 366 (Mtl) 4.66 (IH m, 4.79 (2H, s), 5.83
(IH, d)ExémpR A:IH s), 7.07 (2H, d), 7.93 (2H, d), 912(IH s), 933(IH,
s) Conp. (400 MHz, OVSO-d6 ) ESMS (nfz) No. 5d 2.33 g . 89
(2H, s)Altgrmsive procesy foxthgpreparation) of N'-(methylsulfonyl) 1 -[2-0x0-2-(t 1ophen-2-

yl)ethylj-1,4-dihydro-pyridine -3-carbohydrazide (compound no. 100)

To a stirred cold solution of 1,2-dimethoxyethane (600 ml) and Pyridinium, 3-[[2-
(methylsulfonyl)hydrazino]carbonyl]-1-[2-0x0-2-(2-thienyl)ethyl]chloride ~ (120gm, 0.32
mole), sodium cyanoborohydride (30gm, 0.48 mole) was added at -10°C to 0°C and stirred at
ambient temperature for 2-3 hrs. The obtained crude. was filtered and washed with water. The
crude was stirred in water:ethanol (1:1) for 1 hour and filtered. The crude product was dried

under vacuum for 15 hrs. at 55°C to get desired product (61 gm).

The crude product (3 gm) was further purified by recrystallization in acetonitrile to give the
title product (1.6 gm). |

Example 3:

Preparation of N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahyd
ropyridine-3-carbohydrazide (Compound No. 183) ‘

To a mixture of 10% Pd/C (1g, 20% w/w) in methanol (25 ml), triethyl amine (0.47 ml, 3.18
mmol) was added at room temperature under nitrogen atmosphere. Then pyridinium, 3-[[2-
(methylsulfonyl) hydrazino] carbonyl]-1-[2-0x0-2-(2-thienyl)ethyl]chloride (1g, 2.65 mmol)
was added to the above mixture in portions. A hydrogen atmosphere (50 mbar) was applied
and reaction continued at room temperature for 50 hrs. The reaction mixture filtered through
hyflow, the filtrate was distilled, and the residue was suspended in water. The solid, thus
obtained, was filtered and dried under vacuum. The crude product thus obtained, was purified
further by silica gel column chromatography using ethyl acetate and hexane as eluent to yield

a yellow solid product (0.18g).



(IH, m, 5.82 (IH d), 6.82 (IH, s), 7.05 (IH t), 425 (M1) 7.33-7.29 (4H,
m, 7.57 (2H, d), 7.67 (2H, d), 9.28 (IH s), 9.38 (IH s), 10.03 (IH, s)
107 d 3. 0wo(2Btd/128928 3.48 (2H,q), 3.98 (2H, s), 4.28 404prCWHN)01(/R0629% ),
4.59-4.63 (IH, m, 5.87 (IHd), 6.90 (IH 406 (Mt) s), 7.05 (IH, t),
7.29-7.33 (3H, m, 7.50 - 7.66 (5H, , 7.98 (2H, m, 10.06 (IH, s) 146 d
1.28 (9H, s), 2.89 (2H,s), 3.93-(2H,5), 4.61 469 (M) (IH, m, 5.84 (IH,
d), 6.85 (IH, s), 7.05 (IH, t), 7.31 (2H, t), 7.50-7.59 (5H, m, 7.72 (2H,
m, 9.27 (IH, s), 10.04 (IH s) 147 d 2.37 (3H, s), 2.91 (2H,s), 4.59-4.62

| H, ; 1 [ . A8437. 33
§3H nm?H 7}&%{3 (?g’ll: Mlalﬂ IZF&IS(@H,,)SS) 78%21@ s)ghhls (glpi)s) 258§1-31(1 Jgfi 34) (2171, % g.gz&(l H

s) 148(%3),(723((@4@;,,8@&?7(%HLM),,8913GEA) @517((|1 S)d) 366 (I\/H) 4.62-

(2t P St GikoTys 3538, 1t Dot alpbre s 24 0 mﬁ%?‘( i Z%‘ 402

(M 1) 54833,(144,770057.76.189.88I H, s), 7.29 (IH m), 7 51 (2H 7.61 (IH M,
7.79 (2H 7.96 (I H dd), 8.07 (IHdd), 9.29 (IH s), 9.49 (IH s). 150 d
1.28 (&8 Zk?"b“l(l\é'?p s), 4.61 (IH bs), 4.72 460 (M)

Example 4:

To the suspension of Pyridinium, 3-[[2-(methylsulfonyl) hydrazino] carbonyl]-1-[2-ox0-2-(2-
thienyl)ethyl] chloride (2 gm., 5.3 mmol) in methanol (25 ml), sodium cyanoborohydride
(0.492¢g, 7.95 mmol) was added in portions at room temperature. The reaction mixture was
stirred at room temperature for 6 h. The reaction mixture was poured into water and extracted
by ethyl acetate. The crude product, thus obtained, was purified furthef by silica gel column
chromatography in an ethyl acetate and hexane mixture. Following three compounds were

isolated.

N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl] piperidine-3-carbohydrazide
(Compound No. 184)

'H NMR (400 MHz, DMSO-de)  1.39-1.51 (2H, m), 1.63-1.74 (2H, m), 2.18 (1H, m), 2.32
(1H, m), 2.50 (1H, m, partially overlapped with solvent peak), 2.76-2.83 (2H, m), 2.88 (3H,
s), 3.72 (2H, s), 7.24 (1H, s), 7.99-8.03 (2H, m), 9.38 (1H, s), 10.19 (1H, s)

ESMS (m/z) 344 (M-1), 346 (M+1)

N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyridine-3-
carbohydrazide (Compound No. 185) |

'H NMR (400 MHz, DMSO-d;) 8 2.27 (2H, m), 2.64 (2H; t), 2.91 (3H, s), 3.22 (2H, bs), 3.87
(2H, s), 6.70 (1H, bs), 7.23 (1H, m), 7.98-8.03 (2H, m), 9.39 (1H, s), 10.18 (1H, s)

BC NMR (DMSO-ds) § 25.76, 40.60, 48.67, 50.96, 64.06, 128.66, 130.33, 132.64, 133.75,
135.17, 142.04, 166.02, 190.81

ESMS (m/z) 342 (M-1), 344 (M+1)



(2H, s), 5.82 (IH d), 6.81 (IHs), 7.28 (IH s), 7.55 (2H,d), 7.71 (2H d),
7.90-7.97 (2H, d), 9.24 (IH s), 9.37 (IH, s). 1d 2.93 (3H, s), 3.38

(2H ), 4wBRo(02id8s28), 6.48 420 (Mtl) (IH s), 7.08 (IH PEXINF12B000dH, t ),
7.99 (IH, d), 8.08 (IHd), 9.11 (IHs), 9.52 (IH, s). 151 d 2.94(3H, s),
3.31 (2H, s), 3.75 (3H,s), 4.97 448 %ghl) (2H, s), 6.70 (IH s), 6.91 (2H,
d), 7.16 (IH s), 7.31-7.37 (3H, m), °8.04-8.12 (2H, dd), 9.24 (IH, s), 9.64
(IH s). 152 d 2.36(3H, s), 2.94 (2H, s), 4.76 (1H n), 4.81 412 (M) (2H,
s), 5.79 (IH d), 6.79 (IH s), 7.32 (2H, d), 7.54-7.67 (5H, n), 7.93 (2H,
d), 9.25 (IH s) 9 38 (IH s) cOrrp 1H NMR (400 MHz, DMSO-76 ) ESMB (i z)
No. 153 d 3.08 L 4.78 (2H, s), 5.89 374 (M) (IH, d),
6. 97 ( N't(msthylsu fmly!)r [2- nyo-lﬁ(ﬂzgp'e«m-ﬂ-y!))eth)i]?m Bup-tetrahydropyrdi-ped; ny, 8. 00

(1A d) i | 10.21 (I H, 154 d 2.36 (3H,
2.92 (Q?Fb"")‘/g”g’ 4(“((;1‘@?‘?“‘%‘91‘& Exf) 440( M) E1 61 ??H n, 4.74 ((2H, s)s) 5.77
(11 d);ﬁ }ﬁ:j/IRG(MGMHMHDMSIOH.g)&) 76 2.806(1(R ), 8)85-7862m( PH), 2189 (3167, 1@H, d)
- A ggl((gﬁ i~ 159 2@,\@1;1% i 3.3 LD, $ho (R, Sed ek 37 24 (Al}f?j,ﬁzo? (1H
(2H, dd), 9.42 (1H, d), 10.22 (1H, d)
ESMS (m/z) 342 (M-1), 344 (M+1)

Example 5:

Preparation of 6-hydroxy-N'f(methylsulfonyl)-1-[2-0xo-2-(thiophen-2—yl)ethyl]-1;4,5 56 -
tetrahydropyridine-3-carbohydrazide (Compound No. 140)
N’:(methylsulfonyl)-1-[2-0x0-2-(2-thienyl)ethyl]-1 ,4-dihydropyridine-3-carbohydrazide (2g,
5.86 mmol) was stirred in freshly prepared KH,PO, buffer (5.44 gm in 200 ml water) at room
temperature for 8 days. The reaction mixture was basified by sodium bicarbonate and
extracted by ethyl acetate. The ethyl acetate layer was dried over.sodium sulfate and
concentrated under vacuum. The crude product was purified using the Waters auto
purification system (Preparative HPLC system) to ‘yield 0.25 g of title product as a white
solid.

'H NMR (400 MHz, DMSO-ds) § 1.59-1.62 (1H, m), 1.75-1.82 (1H, m), 2.07-2.18 (1H, m),
2.25-2.32 (1H, m), 2.89 (3H, s), 4.65-4.92 (3H, m), 5.77 (1H, d), 7.20 (1H, s), 7.29 (1H, v),
8.02 (1H, d), 8.06 (1H, d), 8.99 (1H, bs), 9.34 (1H, s)

3¢ NMR (DMSO-ds) & 15.21, 28.03, 39.75, 57.73, 77.12, 97.05, 129.09, 133.59,
135.36,141.35, 142.74, 167.44, 190.01
~ ESMS (m/2)- 360 (M+1)

Example 6:
Preparation of N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahyd
ropyridine-3-carbohydrazide (Compound No. 187)



5.97-6.01 (IH, n), 6.95 (IH d), 7.15 (IH, s), 7.29 (IH q), 7.69-7.80 (4H,
m, 8. 01-8.10 (2H n). 156 d 2.35 (3H, s). 3.15 (2H s), 4.04-4.09 (2H m,
370 (M 1)Wo.26i14sd8 (1H, n), 5.97-6.00 (1H ), 6.92-6. SET[ANH10MY0295
7.03-7.07 (2H, n), 7.27-7.38 (4H, n), 7.59-7.61 (2H, d), 7.65 (IH d), 7.73
(1H d), 10.04 (IH m. 157 d 1.72 (2 t), 2.07 (2H 1), 2.34 (3H s),
3.05 418 (M) (2H t). 4.70 (2H, s)347.15.7.41 (3H, ), 7.64- 7.78 (3H,
M, 7.96 (IH d), 805 (IH d), 9.04 (IH s), 9.12 (IH_s). 158 d 1.78
(2H,t), 2.14 (2H.t). 3.04-3.09 (4H, q), 295 (MH) 3.13-3.17 (2H, q), 4.66
(2H, s the ﬁgﬁ(ﬂsiﬁn Jf)Byrlﬁxrﬁﬁrn%MﬂZZ ([niethyﬁsﬁlfjo 1)ydgakino] cﬁ%oﬁy‘l]ﬂl [2Yoxo®-@-( | H,
dd). 159 d 1 M. H 3 57 431 (M) 3. 05
(2H, njhiergethyl ]2Hon§9 (2g. D3 mmpl) lmmethalzczi 25 mi, eeq(mm 0r017yct§12197( e?l(&H, ),

186268yt ¥l BhrophPnfhsfnlil, indRabtidh ko nilsindlu (1B

% gg %r%o? (e%ﬁeraddﬂe f(7)8$ 23‘15Th€ H:agﬁ()n mixtdR was7poiﬁ56d( intd water ar?d &Qracted bytethyl
H
(1H, ycetatg The rT?:rude prodlgct thus) obtame Eévag 1pl.$n%"gd Qrfher by sghca geﬁ) boll0 13

chromatography in ethyl acetate and hexane mixture.

'H NMR (400 MHz, DMSO-ds) 8 2.23 (2H, m), 2.64 (4H, m), 2.92 (3H, s), 3.20 (2H, 5), 5.00
(1H, q), 5.51 (1H, d), 6.67 (1H, s), 6.94-6.98 (2H, m), 7.36 (1H, d), 9.39 (1H, s), 10.14 (1H,

s)

BCNMR (DMSO-dg) 8 25.64, 40.64, 49.30, 51.85, 65.92, 66.64, 123.40, 124.50, 126.67,
130.35, 132.95, 149.07, 166.02

ESMS (m/z)- 346 (M+) 344 (M-1)

The following representative compounds of the present invention were prepared in
analogues manner by following the synthetic route as described above:
Table-1

Comp. "H-NMR (400 MHz, DMSO-ds ) ESMS (m/z)
No. :
13 8 2.53 (3H, s, partially overlapped with solvent 356 (M+1)
peak), 2.89 (3H, s), 3.02 (2H, s), 4.64-4.69 (3H,
m), 5.85 (1H, d), 7.01 (2H, m), 7.81 (1H, d),
9.13 (1H, s), 9.36 (1H, s),

6 52.89 (3H, s), 3.01 (2H, s), 4.64-4.68 (IH, m), 374 (M-1)

4.74 (2H, s), 5.85 (1H, d), 6.98 (1H, s), 7.35 (1H,

d), 7.90 (14, d), 9.13 (1H, d), 9.36 (1H, d)
143 52.89 (3H, 5), 3.04 (2H, s), 4.66 (1H, m), 479 412 (M-1)
(CH, s), 5.84 (1H, d), 6.98 (1H, 5), 7.78 @H, d), 414 (M-1)
7.88 (2H, d), 9.12 (1H, s), 9.37 (1H, )
144 52.89 3H, s), 3.03 (21, s), 3.89 3H, 5), 4.63- 366 (M+1)
4.66 (1H, m), 4.79 (2H, s), 5.83 (1H, d), 6.88
(1H, s), 7.07 (2H, d), 7.93 (2H, d), 9.12 (1H, s),
9.33 (1H, s)




161 d 2.09 (IH, m, 2.28 (3H s), 2.36 (2H, s), 2.58 415(M +) (2H t), 2.68
(IH m, 3.02 (2H, s), 3.79 (IH d), 3.94 (2H, m, 7.31 (2H t), 7.49-7.54
(2H, m, wo@stori2828(3H, m, 7.96 (2H, t), 9.66 (IH s), PCOaLI1(/hdd295) . Conp.
1H NVR (400 MHz, DMSO-76 ) ESMS (mz) No. 162 d 1.19-1.22 (IH, m,
1.38-1.41 (IH m), 1.52 444 (IVH) (2H m) 2. 09 (2H m, 2.29 (3H, s), 2.56
(2H, 446 (Mr 1) m, 2.68 (IH, 3.9 ¢ , 3.84 (3H, s), 7.04 (2H, d),
7.30 (2H, d), 7.64 (2H d), 7. 95 (2H d) 9 65 (IH s), 10.12 (IH s). 163
c21 11134?&47 (2H M, 1.62-1.71 (2H, ), 2.16 368 (M1) (IH t), 2.31 (IH t),
. , Ny 3-2. 81 8 (3H, 2H, d),
3.84 (3H, s)C .p63 (2H, %ﬁw%@?gﬁﬁc}%@ﬁf (1H, s})§$ 153(”%8§|H, 33. 164
d 1.38-1.56 . , H m,
2.12-2.17 (|H14ﬁ), > 600 ap sol vent
peak), 2.73-2.83 (2HHmp) Oféﬂﬂs} 64?97 H d), 7.85
(1H d), 9.38 (IH, 3733170291@Hm;7§ (1159 467(Jd.4),25 (1H, m, 1.28 (9H,
s), 1.38-1.46 (I H, 46492RKIN, ))9.38 (B1-s), EBOIAH, sy, 1.95-2.10 (2H, dt),
2.31- 107 8 3.01 (2H, s), 3.48 (2H,q), 3.98 (2H, s), 4.28 404 (M-1)

(2H, 1), 4.59-4.63 (1H, m), 5.87 (1H,d), 6.90 (1H, 406 (M+1)
s), 7.05 (1H, t), 7.29-7.33 (3H, m), 7.50 - 7.66
(5H, m), 7.98 (2H, m), 10.06 (1H, s)
146 5 1.28 (9H, s), 2.89 (2H,s), 3.93 (2H, s), 4.61 469 (M+1)
(1H, m), 5.84 (1H, d), 6.85 (1H, s), 7.05 (1H, t),
7.31 2H, t), 7.50-7.59 (5H, m), 7.72 (2H, m),
9.27 (1H, s), 10.04 (1H, s)
147 5 2.37 3H, s), 2.91 (2H,s), 4.59-4.62 (1H, m), 416 (M-1)
4.72 (2H, s), 5.81 (1H, dd), 6.81 (1H, d), 7.28 -
7.33 (3H, m),7.65 (2H, d), 7.97 (1H,dd), 8.07
(1H,dd), 9.30 (1H, s), 9.38 (1H, s)
148 8 3.02 (2H, s), 3.17 (2H,d), 4.01-4.05 (1H, d), 366 (M+1)
4.62-4.73 (2H, m), 4.82 (2H, s), 5.82 (1H, d),
6.84 (1H, s), 6.94 (1H, m), 7.78 (2H,d), 7.88
(2H,d)
149 8 2.91 (2H, s), 4.58-4.62 (1H, m), 4.72 (2H,s), 402 (M-1)
5.81 (1H, dd), 6.79 (1H, s), 7.29 (1H, m),7.51
(2H, m), 7.61 (1H,m), 7.79 (2H, m), 7.96
(1H,dd), 8.07 (1H,dd), 9.29 (1H, s), 9.49 (1H, s).
150 3 1.28 (9H, s), 2.91 (2H,s), 4.61 (1H, bs), 4.72 460 (M+1)
(2H, s), 5.82 (1H, d), 6.81 (1H,s), 7.28 (1H, s),
7.55 (2H,d), 7.71 (2H,d), 7.90-7.97 (2H, d), 9.24
(1H, s), 9.37 (1H, s).
1 32.93 (3H, s), 3.38 (2H,m), 4.85 (2H, s), 6.48 420 (M+1)
(1H, s), 7.08 (1H, s), 7.29 (1H,t), 7.99 (1H, d),
8.08 (1H,d), 9.11 (1H,s), 9.52 (1H, s).
151 82.94 (3H, s), 3.31 (2H, s), 3.75 (3H, 5), 4.97 448 (M+1)
(2H, s), 6.70 (1H, s), 6.91 (2H, d), 7.16 (1H, s),
7.31-7.37 (3H, m), 8.04-8.12 (2H, dd), 9.24 (1H,
s), 9.64 (1H, s).
152 82.36 (3H, s), 2.94 (2H, s), 4.76 (1H, m), 4.81 412 (M+1)
(2H, s), 5.79 (1H, d), 6.79 (1H, s), 7.32 (2H, d),
7.54-7.67 (5H, m), 7.93 (2H, d), 9.25 (1H, s),
9.38 (1H, s).




2.36 (IH t), 2.58 (IH, d), 2.71 (IH, d), 3.59-3.71 (2H, m, 7.24 (IH t),
7.52 (2H, d), 7.68 (2H, d), 8.00 (2H, n), 9.61 (IH s), 10.11 (IH s). 166
CDA 3 d wo2b10/1285281 (4H, n), 3.10-3.48 (6H, n), 379 (MPCI/IS2060403%% s),
4.28-4.59 (IH, n), 6.32 (IH, s), 749 (2H, d), 7.62 (2H, d), 11.93 (IH s).
167 d 2.23 (2H, n), 2.61 (2H, t), (3H, s) 3.21 415.9 (M +) (2H, s),
3.96 (2H, s), 6.67 (IH, s), 7.7 2H ), 417.9 (M) 7.9 (2H, d), 9.38 (IH,
s), 10.17 (IH s) 168 d 2.17 (2H nm, 2.58 (2H,t), 2.88 (3H,s), 3.21 406 (M
Z?H(ZHi s)lb 3.85 (2H s) 6.58 (IH s), 7. 5 (IH dd), 7.80 (2H, m), 9.32
., S), -, Z2H, 2H, d
3.81 404 (M I s E\QQFZ(H66“§W7 23 ( ( 7. %%M(Sg(ﬁ%t§ 406)(M+I)
7.61 (I1H t)y—f . , H s). 170
d 2.30 (2H, n)1532 6 -9§| _} ? ‘ %1 s), 6 72
(1H, s), 7.17-7.24 (BHDG97 dgz)b (133 Bip: 4d)372dM58) (1H, s). 171
d 2.22(2H,s), 2. 68( 2H-8)-7 41@HZHI)S§0@(§I§:®1& BB, D21, " s), 6.72 (IH, s),
7.24 (1H, t), 7.29 (2H, d)9.19¥8H(sw10.2v(4& )2H "d). 8.00 (1H,_d), 8.03-8.06
(2H, n), 8. 9416kH, %)2.36.(3H, 9l 292 §)H G D4 GHNR.FH00 M4D,MIEC J 6 ) ESMB
(mz) No. 4.61 (1H, m), 4.74 (2H, s), 5.77 (1H, d), 6.76 442 (M+1)
(1H, s), 7.06 (2H, d), 7.32 (2H, d), 7.67 (2H, d),
7.92 (2H, d), 9.23 (1H, s), 9.36 (1H, s).
155 & 3.16 (2H, s), 4.65-4.79 (1H, m), 4.85 2H,d), 427 (M)
5.97-6.01 (1H, m), 6.95 (1H, d), 7.15 (1H, s),
7.29 (1H, q), 7.69-7.80 (4H, m), 8.01-8.10 (2H,
m).
156 82.35(3H, s), 3.15 (2H, 5), 4.04-4.09 2H, m), 370 (M-1)
4.67-4.73 (1H, m), 5.97-6.00 (1H, m), 6.92-6.95
(1H, m), 7.03-7.07 (2H, m), 7.27-7.38 (4H, m),
7.59-7.61 (2H, d), 7.65 (1H, d), 7.73 (1H, d),
10.04 (1H, m).
157 51.72 (2H, 1), 2.07 (2H, 1), 234 (3H, 5), 3.05 418 (M-1)
(2H, 1), 4.70 (2H, ), 7.15-7.41 (3H, m), 7.64-
7.78 (3H, m), 7.96 (1H, d), 8.05 (1H, d), 9.04
(1H, s), 9.12 (1H, s).
158 § 1.78 (2H, 1), 2.14 (2H, 1), 3.04-3.09 (4H, @), 295 (M+1)
3.13-3.17 (2H, q), 4.66 (2H, s), 4.73 (1H, t), 6.86
(1H, 1), 7.14 (1H, 5), 7.28 (1H, 1), 8.0 (1H, dd).
159 6 1.54 (2H, m), 2.17- 2.44 (6H, m), 2.57 2H, 1), 431 (M+1)
3.05 (2H, m), 3.21 (2H, s), 7.07 (1H, m), 7.24-
7.34 (4H, m), 7.62-7.67 (4H, m), 9.72-9.75 (2H,
m), 10.14 (1H, s).
160 § 1.07-1.16 (1H, m), 1.37-1.46 (1H, m), 1.56 408 (M+1)
(2H, m), 1.98-2.08 (2H, m), 2.31-2.36 (1H, m), 406 (M-1)
2.50-2.73 (2H, dd), 3.65 (2H, s), 7.22 - 7.25 (1H,
m), 7.50 (2H, t), 7.58-7.63 (1H, m), 7.76 (2H, d),
7.99-8.01 (2H, m), 9.77 (1H, s), 10.13 (1H, s).
161 & 2.09 (1H, m), 2.28 (3H, s), 2.36 (2H, 5), 2.58 415 (M)
(2H, ©), 2.68 (1H, m), 3.02 (2H, s), 3.79 (1H, d),
3.94 (2H, m), 7.31 (2H, t), 7.49-7.54 (2H, m),
7.63-7.54 (3H, m), 7.96 (2H, t), 9.66 (1H, s),
10.17 (1H, s).




172 d 2.23 (2H, s), 2.61 (2H, t), 2.91 (3H, s), 3.20 366 (MI) (2H, s),
3.83 (3H, s), 3.90 (2H, s), 6.67 (IH s), 368 (M) 7.03 (2H, d), 7.98 (2H,
d), 9.37 wbHp108285280. 16 (I H, s). 173 d 2.18 (2H,s), 2.3@ctdkk®Edno029556
(2H,t), 2.99 442(M1) (2H, s), 3.83 (3H, s), 3.85 (2H, s), 6.51 (IH, s),
444 (M+l) 7.03 (2H, d), 7.31 (2H, d) 765(2H, d, 7.96 (2H, d), 9.67 (IH,
s), 10.07 (IH s). 174 d 2.25 (2H, n’§ 2.50 (3H, s, nerged with solvent 356
(M1) peak), 2.63 (2H, t), 2.91 (3H s), 3.20 (2H, s), 358 (M+l) 3.79 (2H,
s), 6.69 (IH, s), 6.95 (IH, d), 7.85 (IH, d), 9.38 (IH, s), 10.17 (IH, s).

175 d 1. 27 ~—— 17

?2&1 ET)ZH 95§ %5 (1 H, ?NMRS()‘W(()MI?P DMSO- %)4) (gHOZd? %N%SWQH H, 5)8 i
HpartFa | o (I .

3.30 (IH, toal | 8111-2 11

i B g T

m, 4. be-4 @ f ;
M, 7.79 (24, n), 8.9 §%8®§JIQH3 CHy ), SBHFHP)p. 34 (2H, ), 2.72 (2H
t), 3.38 (2H. s). 376.04@H d),3.3052H24), 764 (2H, )979§H s), 6.19 (IH s), 6.42
(I'H, 378 (M+) s), 7.44-1283d) 2465 (4d)s), 10.1261 H,ish,
163 § 1.40-1.47 (2H, m), 1.62-1.71 (2H, m), 216 368 (M-1)
(1H, 1), 2.31 (1H, t), 2.43 (1H, m), 2.73-2.81 370 (M+1)
(2H, dd), 2.88 (3H, s), 3.77 (2H, d), 3.84 (3H, s),
7.03 (2H, d), 7.98 (2H, d), 9.38 (1H, s), 10.20
(1H, s). :
164  51.38-1.56 (2H, m), 1.63- 1.66 (1H, m), 1.71- 360 (M+1)
1.73 (1H, m), 2.12-2.17 (1H, m), 2.29 (1H, 1),
2.51 (4H, m, overlapped with solvent peak),
2.73-2.83 (2H, m), 2.88 (3H, s), 3.67 (2H, s),
6.96 (1H, d), 7.85 (1H, d), 9.38 (1H, s), 10.18
(1H, s).
165 6 1.09-1.25 (1H, m), 1.28 (9H, s), 1.38-1.46 (1H, = 464 (M+1)
m), 1.51-1.58 (2H, m), 1.95-2.10 (2H, dt), 2.31-
2.36 (1H, 1), 2.58 (1H, d), 2.71 (1H, d), 3.59-3.71
(2H, m), 7.24 (1H, 1), 7.52 (2H, d), 7.68 (2H, d),
8.00 (2H, m), 9.61 (1H, s), 10.11 (1H, s).
166  CDCl; 6 1.75 - 2.31 (4H, m), 3.10-3.48 (6H, m), 379 (M+1)
3.76 (3H, s), 4.28-4.59 (1H, m), 6.32 (1H, s),
7.49 (2H, d), 7.62 (2H, d), 11.93 (1H, s).
167 5223 (2H,m),2.61 (2H,1),2.89 (3H,s),3.21 4159 (M)
(2H, s), 3.96 (2H, s), 6.67 (1H, 5), 7.7 2H, d),  417.9 (M+1)
7.9 (2H, d), 9.38 (1H, 5), 10.17 (1H, 5)
168 52.17 (2H, m), 2.58 (2H, 1), 2.88 (3H, s), 3.21 406 (M)
(2H, 5), 3.85 (2H, s), 6.58 (1H, 5), 7.5 (1H, dd),
7.80 (2H, m), 9.32 (1H, s), 10.17 (1H, s).
169 8221 (2H, m), 2.58 2H, t), 3.01 (2H, d), 3.81 404 (M-1)
(2H, s), 6.55 (1H, 5), 7.23 (1H, t), 7.51 2H,t), 406 (M+1)
7.61 (1H, 1), 7.76 (2H, d), 8.00 (2H, m), 9.78
~(1H, s), 10.13 (1H, s).
170 & 2.30(2H, m), 2.67 (2H, 1), 3.25 (2H, s),3.88 376 (M+1)
(H, s), 6.72 (1H, s), 7.17-7.24 (2H, m), 7.83
(2H, d), 8.06 (2H, dd), 9.06 (1H, s).
171 § 2.22 (2H, s), 2.68 (2H, s), 3.19 (2H,5),3.90 417 (M-1),
(2H, s), 6.72 (1H, 5), 7.24 (1H, 1), 7.29 2H,d), 419 (M+1)
7.48 (2H, d), 8.00 (1H, d), 8.03-8.06 (2H, m),
8.94 (1H, s), 9.73 (1H, s).




178 d 2.38 (2H, s), 2.76 (2H,

3.46 (2H, s), 3.
6.68 (IH s), 6.79 (IH d), 6. | (2H, s) 98 365 (M+), (2H s),
6.

t)

96 (IH, s), 7.22-7.37 (4H, n), 7.97 (IH, d),
8.05 (I Hwo0)010188520M50-J 6 + D20 d 2.3 1 (2H, s), 2.62 @eriNtooddass (M- )
3.08 (2H, s), 3.36 (2H, s), 6.32 (IH, s), 6.65 (IH, bs), 6.83 (2H, d), 7.58
(2H s). 180 DVMSO-J 6 + D20 d 2.32 (2 s), 2.62 (2H 1), 301 (M) 3.09
(2H, s), 3.36 (2H, s), 6.35 (IH, s),>6.75 (IH, bs), 7.25 (2H, t), 7.81 (2H,
t), 181 d 2.80 (2H, m), 2.89 (3H, s), 3.05- 3.14 (3H, n), 366 (M) 3.84
é?H’gsL’z 3|94 (2H, s), 5.69 (IH d), 5.83 (IH d), 7.03 (2H, d), 7.98 (2H

, e~

(
d
(I

T0 27 | + D20 d S , 2.76-
2. 80 (2H, 35g0 H ) rr) 21113?453(40(} ’3. 07 (%) 3. Ql%ﬁ(sl(gﬁﬂn) S)3.837(2H,
d), 5.70 (I H—4 524 8 KAMPLES OF

PHARVACEUTI CALTSonP e PRl e Skt 9. 2.3 (3
Oycl odextrin ConposiZilon: 3 %1@%—52 X570 (2[% s\ ORY

100 2.0 2. HP b q/cleﬁe@H id), 7298 (%E'Id)il IR ). 10
S

173 5 2.18 (2H, s), 2.36 (3H, s), 2.56 (2H,t), 2.99 442 (M-1)
(2H, s), 3.83 (34, s), 3.85 (2H, s), 6.51 (1H, ), 444 (M+1)
7.03 (2H, d), 7.31 (2H, d), 7.65 (2H, d), 7.96
(2H, d), 9.67 (1H, s), 10.07 (1H, s).
174  §2.25 (2H, m), 2.50 (3H, s, merged with solvent 356 (M-1)
peak), 2.63 (2H, t), 2.91 (3H, s), 3.20.(2H, s), 358 (M+1)
3.79 (2H, s), 6.69 (1H, s), 6.95 (1H, d), 7.85 (1H,
d), 9.38 (1H, s), 10.17 (1H, s).
175 8 1.27 (94, s), 2.22 (2H, 5), 2.60 (2H, 1), 3.02 462 (M+1)
(2H, s), 3.81 (2H, 5), 6.55 (1H, s), 7.14 (1H, 5),
7.54 (2H, d),7.70 (2H, d), 8.00 (2H, m), 9.61
(1H, bs), 10.08 (1H, s).
176  82.60 (1H, m), 2.87 (1H, m), 3.30 (1H, partially 381 (M-1)
merged with water signal), 3.81- 3.89 (SH, m),
4.19 (2H, m), 4.50 (1H, m), 6.60 (1H, bs), 7.08
(2H, m), 7.24-7.28 (2H, m), 7.79 (2H, m), 8.04-
8.09 (2H, m).
177 CDCls § 2.34 (2H, m), 2.72 (2H, t), 3.38 CH, s), 376 (M-2),
: 3.45 (2H, d), 3.69 (3H, s), 6.19 (1H, 5), 6.42 (1H, 378 (M)
s), 7.44-7.53 (4H, dd), 11.93 (1H, s).
178 52.38 (2H, s), 2.76 (2H, t), 3.46 (2H, s), 3.98 365 (M),
(2H, s), 6.68 (1H, s), 6.79 (1H, d), 6.96 (1H, s),
7.22-7.37 (4H, m), 7.97 (1H, d), 8.05 (1H, d).
179 DMSO-ds + D0 6 2.31 (2H, s), 2.62 (2H, 1), 299 (M+1)
3.08 (2H, s), 3.36 (2H, s), 6.32 (1H, 5), 6.65 (1H,
bs), 6.83 (2H, d), 7.58 (2H, s).
180 DMSO-ds + D,0 6 2.32 (2H, s), 2.62 (2H, 1), 301 (M+1)
3.09 (2H, s), 3.36 (2H, s), 6.35 (1H, 5), 6.75 (1H,
bs), 7.25 (2H, t), 7.81 (2H, 1),
181 & 2.80 (2H, m), 2.89 (3H, 5), 3.05-3.14 3H, m), 366 (M-1)
3.84 (3H, s), 3.94 (2H, s), 5.69 (1H, d), 5.83 (1H,
d), 7.03 (2H, d), 7.98 (2H, d), 9.42 (1H, s), 10.27
(1H, s).
182 DMSO-ds + D,0 § 2.51 (3H, s), 2.76-2.80 2H, 358 (M+1)
m), 2.91 (3H, s), 3.07 (2H, m), 3.13 (1H, m),
3.83 (2H, d), 5.70 (1H, dd), 5.84 (1H, dd), 6.96
(1H, d), 7.85 (1H, d).

ith HP b
Compound no.




4. | N HO -
addi ti on of

5. Water (.s.

Pr ocess:
IN NaOH and HP b cycl odextrin was dissolved in water

a) Conpound was di ssol ved in water by

separ at elwo 20jo/18528 cycl odextrin sol uti on was added to @gmrpeandomaduti on

and pH was adjusted to 7.5 with IN HC .

Vol une made up with water. Exanple

8: Non-Acid resistant

liquid formul ati on Conposition:

Tabl e-3 Sr. No.

I ngredients %AWV 1. Conpound no.

100 0 2. PEG 400 50.0 3. Purified water

g.s. Process: Conmpound no.
with purified water.
Conposi tion: Table-4 Sr.

(Mcroni zed) 2. Crenophor

Exanpl e 9: Acid resistant
I ngredients %WV No. 1. Conpound no.

100 was di ssolved in PE&400 and vol une nade up
liquid formul ation

100 1.0
RH40 2.0 3. Sodi um Bi carbonate 10.0

EXAMPLES OF PHARMACEUTICAL COMPOSITIONS:

Example 7: Solution Formulation with HP § Cyclodextrin

Composition:

Table-2 .
Sr.No. Ingredients v %W/V
1. Compound no. 100 2.0
2. HP B Cyclodextrin 20.0
3. 1 N NaOH --
4. 1 N HCI -
5. Water | qg.s.

Process:

a) Compound was dissolved in water by addition of IN NaOH and HP B cyclodextrin was

dissolved in water separately.

b) HP P cyclodextrin solution was added to Compound solution and pH was adjusted to

7.5 with 1N HCI. Volume made up with water.

Example 8: Non-Acid resistant liquid formulation

Composition:

Table-3
Sr.No. Ingredients %W/V
1. Compound no. 100 1.0
2. PEG-400 50.0
3. Purified water qQ.s.




4. 0.5% Sodium CMC in Water g.s. Process: Conmpound was suspended in

sol ution of Crenophor RH40 and sodi um bi carbonate in 0.5%VV sodi um CMC

sol ut i on.wgabwwvessrmmde up with 0. 5%V V sodi um CMC sol ut i eaT/IRN1H0@R9d e of
Non-acid resistant and acid resistant formnul ati ons Singl e dose

phar macoki netics of non-acid resistant and acid resistant formnul ati ons of
conpound no. 100 was studied in mal ey star rat (280-300gm n=4 for non-acid
resistant & n=5 for acid resistant forrnulations) after oral adm nistration
at a dose of 10ng/ kg. Bl ood sanples were obtained serially fromjugular

vei n cppsskat ed animals at selected time points and concentration of
conpound no. 100 in plasma was determ ned by LC-MS/MS. Sinulteniously
concenfrmppurd od. 108w difselved ipbEGd00randaeolame eade vp mithaifielovaterpar t ment al
phar macoki netic anal ysis was performed using WnNonlin 5.2. Results are
menti oned bel ow. Tabl e-5 Conpositi on Conpound no. 100 Reference conpound
aft er Edainpied:radid eesisthngwidUesmialtioh00 Cmax Tnax AUC o-t Cnax Tmax AUC ot
(SD) (SD) (SD) (SD) (SD) (SD) Non-Acid 80.72 0.25 61.0 89.79 0.44 45.0

Resi st &emposiions (o) (27.99) (73.97) (0.32) (40.39) Acid Resistant 1354.2
0.25 1392.6 915.2 0.50 1456.7 (535.8)p lgg 0) (586.5) (338.3) (0.3) (613.5)
Maxi mum pl asnma concentration of conpoun 100 & reference conpound-T and
correspondi ng AUCOSt. aflhgfedigtsi ni stration of “aci d %waVstant formul ati on was
hi gher in

No.
1.  Compound no. 100 ' 1.0
(Micronized)
2.  Cremophor RH40 2.0
3.  Sodium Bicarbonate 10.0
4.  0.5% Sodium CMC in Water q.s.

Process:
Compound was suspended in solution of Cremophor RH40 and sodium bicarbonate in

0.5%W/V sodium CMC solution. Volume made up with 0.5%W/V sodium CMC solution.

PK Profile of Non-acid resistant and acid resistant formulations

Single dose pharmacokinetics of non-acid resistant and acid resistant formulations of
compound no. 100 was studied in male Wistar rat (280-300gm n=4 for non-acid resistant &
n=5 for acid resistant formulations) after oral administration at a dose of 10mg/kg. Blood
samples were obtained serially from jugular vein cannulated animals at selected time points
and concentration of compound no. 100 in plasma was determined by LC-MS/MS.
Simulteniously concentration of reference compound-T was also determined. Non-
compartmental pharmacokinetic analysis was performed using WinNonlin 5.2. Results are

mentioned below:;



conparison wWith non-acid resistant fornulation. Exanple 10: Fast dissolving
enteric coated tablets Conposition: Table-6 Sr Ingredients %WVWNo Core 1
Conpound W0.2000Q828. 06 (M croni zed) 2 Meglumi ne 3.91 3 €elrliNtoae/e)o29s

M crocrystalline 21.68 (silicified) 4 Polyethylene dycol 6000 9.77 5
Crenophbr RH 40 0.78 6 Croscarnell ose Sodi um 1. 957 Magnesi um St earate 0. 98
Sub coat 8 Hydroxy propyl cellul ose %.145 9 Hydroxy propyl nmethyl 1.45
cellulose 10 Talc 0.51 11 Titanium dioxide 1.29 12 Met hanol gs Met hyl ene
chloride gs Enteric coat 13 Eudragit L 30D -55 10.74 '

Table-5
Composition Compound no. 100 _ Reference compound after
administration of Compound no.
100
Cmax Tmax AUC ¢ Cmax Tmax. AUC ¢
(SD) (SD) (SD) (SD) (SD) (SD)
Non-Acid 80.72 0.25 61.0 89.79 0.44 45.0
Resistant (51.3) ©) (27.99) (73.97) (0.32) (40.39)
Acid Resistant 1354.2 0.25 1392.6 915.2 0.50 1456.7
(535.3) (0.0) (586.5) (338.3) (0.3) (613.5)

Maximum plasma concentration of compound no. 100 & reference compound-T and
corresponding AUC.; after administration of acid resistant formulation was higher in

comparison with non-acid resistant formulation.

Example 10: Fast dissolving enteric coated tablets Composition:

Table-6
Sr  Ingredients %W/W
No
Core
1 Compound no. 100 39.06
(Micronized)
2 Meglumine ' 3.91
3 Cellulose, Microcrystalline  21.68
(silicified) '
4 Polyethylene Glycol 6000  9.77
5 Cremophor RH 40 0.78

6 Croscarmellose Sodium 1.95




14 Triethyl citrate 1.09 15 Talc 5.35 16 Purified water @ Conpound, MCC
and nmegl um ne were m xed together and granulated with hot nelt PEGS000

cont ai ni ngoCGnewmpeszer RH 40. The granul es obtai ned were wPoenNmiwea?29d t h
Croscarnel | ose Sodi um and | ubricated with Magnesium Stearate. The bl end was
then conpressed into tablets. Tablets_were then coated with subcoating and
enteric coating conposition. Biologi 021 Acti vi ty: In vitro prevention of
Advanced d ycation Endproducts (AGEs) accurul ati on: Proteins when incubated
in the presence of reducing sugar undergo nonenzymatic glycosyl ation
(termed as Muil | ar d7jeachypipksit SiRiHeadvancego@l ycosyl ati on end products
(AGEs) that exhibit_a characteristic fluorescence spectrum which can be
used to detect their forrsmbicwat A reduction in fluorescence intensity in

t he presence of the—t—www ability to
prevent accumul ati onS of Rropyhrelploss, e oduct s. Bovi ne Serum Al bumi n

was incubated with r;@bosqfﬁllr&g}gplgg MeLhy@S Wik ribose and different
3(111 .
ow C

concentrations of the fol ounds under aseptic conditions for one
week. At the end of the icallulbst i on period fluorescence intensity of ‘the

sanpl es was neasured—at—eagg—t—at—l—en—and—em—sﬂ—eg—wava—eﬁg{ hs of 355nm and
460nm respecti vel y. Hosul'ktae for the test con'pQ) hd were expressed as % AGEs

accurrul ati on, consi Og7T NG Elic Of AGES § 8§ nation upon incubation wth
ri bose al one as 100% Tagﬁlfgﬂ%&%rmound No. Cone. %l nhibition of AGEBSA

For mat i on 12 Methanol gs
Methylene chloride qs
Enteric coat
13 Eudragit L 30D -55 10.74
14  Triethyl citrate 1.09
15 Talc 5.35
16  Purified water Qs v

Compound, FMCC and meglumine were mixed together and granulated with hot melt
PEG6000 containing Cremophor RH 40. The granules obtained were then mixed with
Croscarmellose Sodium and lubricated with Magnesium Stearate. The blend was then
compressed into tablets. Tablets were then coated with subcoating and enteric coating

composition.

Biological Activity:

In vitro prevention of Advanced Glycation Endproducts (AGEs) accumulation:
Proteins when incubated in the presence of reducing sugar undergo nonenzymatic
glycosylation (termed as Maillard reaction) to form advanced glycosylation end products
(AGEs) that exhibit a characteristic fluorescence spectrum, which can be used to detect
their formation. A reduction in fluorescence intensity in the presence of the test compound

is an indication of its ability to prevent accumulation of advanced glycation endproducts.



100 ImMM -H 13 InM +++ 6 InM +++ 185 InM + 187 InM + 143 | OQuM + 167 I nM +
144 | MM + 145 25QuM + 107 | OQuM + 147 | OQuM +++ 183 | mM +++ 148 I nM + 151
| OCQuM + 18 200328428 169 | OQuM + 160 | OQuM + 158 25CuM +PETANRIDWM245 181
25QuM + 163 25QuM + 172 5QuM + 162 | OQuM + 173 | CQuM

63

Bovine Serum Albumin was incubated with ribose alone as well as with ribose and different
concentrations of the following compounds under aseptic conditions for one week. At the
end of the incubation period fluorescence intensity of the samples was measured at
excitation and emission wavelengths of 355nm and 460nm respectively. Results for the test
compound were expressed as % AGEs accumulation, considering the extent of AGEs

formation upon incubation with ribose alone as 100%.

Table 7:
Compound No. Conc. % Inhibition
of AGE-
BSA
Formation
100 1lmM ++
13 ImM A
6 ImM -+
185 ImM +
187 ImM +
143 100uM +
167 ImM +
144 ImM +
145 250uM +
107 100uM +
147 100uM +++
183 1mM +++
148 1mM +
151 100uM +
168 100uM +
169 100uM +
160 100uM +
158 250uM +
171 100uM +
181 250uM +
163 250uM +
172 50uM +
162 100uM +
173 - 100uM +
182 ImM +
164 ImM +
174 ImM +




182 ImM + 164 InM + 174 |1 mM +Conpound No. Cone. 9% nhi bition of AGEBSA
Formation 165 | OQuM + 186 ImM + 184 InM + + indicate 0-10% ++ indicate
11-20% +we 20ndizeszBe 21- 30% indicate >30% I n vitro i nhiPbirtiNzno/ed2¢sGE- LDL
formati on: Low density |ipoproteins (LDL) undergo netal catal ysed oxidation
upon incubation with Cud 2 to form nmal ondi al dehyde (MDA) -1|ysine adducts
that exhibit a characteristic fluore8ence spectrum A reduction in the
fluorescence intensity in the presence of the test conpound is an

i ndication of their ability to prevent |ipid peroxidation. Low density

| i poprotein (LDL) vi&a W W tn at 338 BraBRosphat e buffered
saline in the presenc%ed n gg\g’gnce of the foll o}gmhaélg?rpounds. The extent
of MDA - lysine adduct formation was quantitate gAmaasuri ng the
fluorescence intensity at excitation and em ssi an wa%vel engt hs of 355nm and
460nm respecti vel y. 9 -ne adducts

accunul ation, considerind6fhe extent 18fuMhe sane fdrmed upon incubation
with Cud 2 al one as 100%l18%abl e 8: CohmdMind Cone. 9% | nhi bition of No.

AGE- LDLf ormati on 100 25084 ++++ ImM +

+ indicate 0-10%; ++ indicate 11-20%, +++ indicate 21-30%; ++++ indicate >30%

In vitro inhibition of AGE-LDL formation:

Low density lipoproteins (LDL) undergo metal catalysed oxidation upon incubation with
CuCl, to form malondialdehyde (MDA) — lysine adducts that exhibit a characteristic
fluorescence spectrum. A reduction in the fluorescence intensity in the presence of the test

compound is an indication of their ability to prevent lipid peroxidation.

Low density lipoprotein (LDL) was incubated with CuCl, at 37°C ih phosphate buffered
saline in the presence and absence of the following compounds. The extent of MDA —
lysine adduct formation was quantitated by measuring the fluorescence intensity at
excitation and emission wavelengths of 355nm and 460nm respectively. Results were
expressed as % MDA-lysine adducts accumulation, considéring the extent of the same

formed upon incubation with CuCl; alone as 100%.

Table 8:
Compound Conc. % Inhibition of
No. AGE-LDL-
formation

100 250Um . ++++

13 250uM +++

6 250uM -+
185 250uM +++
187 250uM ++
143 100uM ++++
167 250uM +

144 250uM +++




13 25QuM ++++ 6 25QuM ++++ 185 25QuM +++ 187 25QuM ++ 143 | OQuM - H ++ 167
25QuM + 144 25QuM ++++Conpound Cone. % I nhibition of No. AGE-LDLformation
145 250QuMve 2000712820uM + 147 | OQUM ++++ 183 25CuM - H 14@C2ARe0v/6002651 | OCuM
+ 168 | OQuM + 169 | OCQuM + 160 | OQuM + 158 | OCQuM + 171 | OQuM + 181 | OQuM +
163 | OCQuM + 172 5QuM + 162 | OQuM +++-85173 | OQuM +

Compound Conc. % Inhibition of

No. AGE-LDL-
formation
145 250uM +
107 100uM +
147 100uM ++++
183 250uM ++
148 250uM +
151 100uM +
168 100uM +
169 100uM +
160 100uM +
158 100uM +
171 100uM +
181 100uM +
163 100uM +
172 50uM +
162 100uM ++++
173 100uM +
182 250uM +++
164 250uM +
174 250uM +H+++
165 100uM +
186 250uM ++++
184 250uM +++

+ indicate 0-10%,; ++ indicate 11-20%; +++ indicate 21-30%,; ++++ indicate >30%

Summary

Compounds of the présent invention have shown the ability to prevent the accumulation of

AGEs as well as to prevent AGE-LDL accumulation as seen in Table 7 & 8.

Summary of Oral Pharmacokinetics of Reference compound -T and compound no. 100
in Wistar rat: '

Single dose pharmacokinetics of Reference compound-T (3-((2-
(methylsulfonyl)hydrazino)carbonyl)-1-(2-oxo-2-thienylethyl)pyridinium  chloride)  and
compound no. 100 was studied in male Wistar rat (280-300gm, n=5) after oral administration

at a dose of 10mg/kg. Blood samples were obtained serially from jugular vein cannulated



182 25QuM +++ 164 25QuM + 174 25QuM ++++ 165 | OQuM + 186 25QuM ++++ 184
25QUM +++ + indicate 0-10% ++ indicate 11-20% +++ indicate 21-30%

i ndi cat e wQoaoruessmar y Conpounds of the present inventi orcmaNsiebaess t he
ability to prevent the accunul ation of AGEs as well as to prevent AGE-LDL
accurul ation as seen in Table 7 & 8. gurrmary of Oral Pharnmacokinetics of
Ref erence conpound -T and conpound n8% 100 in Wstar rat: Si ngl e dose
phar macoki neti cs of Reference conmpound-T (3-((2-

(met hyl sul fonyl ) hydrazi no) car bonyl ) - 1-(2-oxo-2-thi enylethyl)pyridini um
chlori g@hafNd sCIRERAYAE Péints HAd dWASenthibh BEREfRréMRE QoMipslRI-T &id dodfbudd0gm
n=5) after oral admnistration at a dose of | Ong/kg. Bl ood sanples were

obt ai neel £ imiplagmir was jdetgomined Vst hCMS$AMISaNaraermparinetal sehagpacolinetige

poi nts_and.concenttr at i.on.of ren ngd- : in
pl as rra%%smdg?%?ﬁl&%eaﬁ %S“E%ﬁﬁﬁ)%ﬁ H ﬁl?hfgégipnpa%r%n@@% S %%gér) er%géo elra(rjlrgP IIJde

aBaI yE Rgfe‘f@ﬁg dmiiril pImﬂBf Owasialg MhiuNandouslyS nidnitGethin plasmangmpicks after eral
absorbed rapidly. Reference conpound was al sp sinultaneousl nitored in
pl asmaadmipiitagon fof gomgponnd fipqi 190st atnhaﬁn%fpiw&%%wwe%%! %D?JH& n a
phar maggkipet | f?ﬂ: fo g5e0tegdiel.ow in a tabular and graphical form

( Tabl e-ﬁg) gp%itlggr : %abfrg?g. Cbser\lgﬁ on: Maxi mum pl asma concentration
(Cmax) of reference. conpound converted after administration of conpound no.
100 was 9 tinmes and correspondi ng %g_—&hr) was 6.9

Reference compound —
PK Ref. Co?pound Comp;) (l;(;l d No. T _after adminli)stration
Parameters Unit ~ of Compound no. 100
Mean SD Mean SD - Mean SD
Cmax ng/mL 100.5 | 30.9 1354.2 | 5353 915.2 338.3
AUCp.sny | hr*ng/mL | 203.6 31.7 1410.6 | 592.9 1413.4 616.8

Observation: Maximum plasma concentration (Cmax) of reference.compound converted
after administration of compound no. 100 was 9 times and corresponding AUC g.gnr) was 6.9

times in comparison to the administration of ref. compound.

Summary of Oral Pharmacokinetics of Reference compound -T and compound no.

100 in Dog:

Single dose pharmacokinetics of Reference compound-T (3-(2-
(methylsulfonyl)hydrazino)carbonyl)-1-(2-oxo0-2-thienylethyl)pyridinium  chloride) = and
compound no. 100 was studied in male dog (n=2 for reference compound & n=3 for
compound no.100) after oral administration at a dose of 15mg/kg. Blood samples were
obtained serially from cephalic vein at selected time points and concentration of reference
compound-T and compound no. 100 in plasma was determined by LC-MS/MS. Non-
compartmental pharmacokinetic analysis was performed using WinNonlin 5.2. Reference
compound was also simultaneously monitored in plasma samples after oral admini‘stfation of
compound no. 100. The pharmacokinetic data is presented below in a tabular and graphical

form (Table-10 & Fig-2):



times in conparison to the admnistration of ref. conpound. Summary of O al
Phar macoki netics of Reference conmpound -T and conpound no. 100 in Dog:

Si ngl e dose 2ptvansmsoki neti cs of Reference conpound-T (3PCTAN2010/000295

(et hyl sul fonyl ) hydr azi no) car bonyl )- 1-(2-o0xo-2-thienylethyl)pyridinium

chl oride) and conpound no. 100 was studied in male dog (n=2 for reference
conpound & n=3 for conpound no. 100) @fter oral administration at a dose of
15ngy/ kg. Bl ood sanpl es were obtained serially fromcephalic vein at
selected time points and concentration of reference conpound-T and conpound
no. 100 in plasma was determ ned byrifflfo/ MS. Nonconpart nent al :
pharmapgkiﬁetif: anal ys:  Was perform d . .I T efiréice o =
conmpoupd was al slo si mul { noRifto i n S sanp er ora
adm ni stg,ati on gf conpo ?llg&(l’)lg% .nﬁ hebg)ﬁla{mﬁ&l@é%’n tic aﬁsa-z\q’e.r reisented
bel ow é t gbullag. and graphi cal form (Tabl f!,- 0 & Filg- ."?H‘d?tégti‘g‘."
bserv aetgrs i Uit o) j t ed
after pdministration of |cdf 88, 108928 apbprdX. 3. Meathes| andD
correspbmdkng AUGigImPahr)i2883. 5 t97des i B%CdnparidSeh t o 488 adni niXt? atj on
of ref| AbSipaisnd.hrfigmié DEZEL0 i[bd69.4n of780chpbB5d.0f| pBEse6t | nuébl.dont
Ref erence conpound-T (3-((2-(nethylsul fonyl)hydrazi no)carbonyl) -1
-(2-0x0-2- thienylethyl)pyridiniumchloride) and Conpound No. 100 were
adni ni sPbseavation:nMaxigws plsmpccocsttrationaps relgeenre gompoyad| eapapriadgfter
ng/ kg/ t yg.ce: St 4 I . 15, ter
ror i gt nsRatilof @mabnd 84 21(0is afib?. BE ARG sol b Rain A agis 4,
anal ysi timex inrcefnpagstneto clnegpbuinthtration bfref.icompesndonsi dered for anal ysis were

liver, kidney, heart, brain and aorta. The tissue honpbgenate sanples were
anal yzed using LG M5/ M5 nethod. The data is presented in follow ng table-

11 Tissue Distribution of compound of present invention:

Reference compound-T (3-((2-(methylsulfonyl)hydrazino)carbonyl)-1-(2-0x0-2-
thienylethyl)pyridinium chloride) and Compound No.100 were administered to male and
female wistar rats (n=3) at dose level 100 mg/kg/twice a day for 14 dairs by intra peritoneal
route. On day- 15, after morning dose selected tissues were harvested at 0.5 hrs and 6 hours
for analysis of reference compound-T. The tissues considered for analysis were liver, kidney,
heart, brain and aorta. The tissue homogenate samples were analyzed using LC-MS/MS

method. The data is presented in following table-11:

Table-11
Ratio of tissue levels of Reference compound-T after
administration of Compound No. 100 to Reference compound-T
Tissues
Time

(hours) | Liver | Kidney | Heart | Brain Aorta

0.5 0.5 0.4 6.8 5.6 21

Male .

6 1.8 8.9 3.0 11.9 1.9

Female 0.5 2.2 0.3 4.5 10.9 1.4

6 3.0 11.4 3.8 NE 0.8

NE= Not evaluable



Tabl e- 11 NE= Not eval uabl eCbservation: The tissue distribution data at 0.5
hour reveal ed that heart, brain and aorta had higher ratio (>1) i.e. nore
Ref er encewoanponsstsavai | abl e after adm nistration of CorpwuNzbidoo02400. At
Subsequent time points i.e. at 6 hours, this ratio was higher in nost of
the organs including liver and kidney. This observation indicates the
probability of enhanced di stri buti on©8f conpound no. 100 in tissue
conpartment and subsequent conversion into Reference conmpound. Availability
at later time points suggests |onger exposure at tissue/organ level to

Ref er e iR AABBRAYTHe ASsubRlidiributdd REhANCSHol revsstid @i Rdakty bRin Rf AreNee
conpound in both, the intravascular and tissue conpartnents address the
const r higher mtior(zh) i.¢/ negre Referenesocompoupyd puailablecafies pdmimiatra topegfyCompound

conpar af i vel opr bioavailabhi ity in bot he [ r er in
Che t1 S0 St BaRendert TR e ot FuSi s shiEmEe Bt R o R FIRE

N - (meideplding floRy! and KkidyoXDhig- 6bdervapibe nindicatesethiey Igrebability of enhanced

1, 4- di hydropyri di ne- 3- carbohﬁgLazide and pharmaceutically acceptabl e salt
t her eoflistribution i gserpeumd o JORuNAtsHS camparimentnaide sEhseaant caREHPRBNE sal t
t her eofy, I t . d{i [ i L roge ai |

ropr oo RsferropaRipfalhy. REaBMIGTAl 1Er il pURATHERNAUNG oble &t o,
(i) atissudtotgandade] @@Refebencecofpourd @&twdB- C4 and C5- C6, or (b) one double
between either (i) at C2-C3 or (ii) at C3-C4 or (iii) at C4-C5 or (iv) or
at C5-C6, or (c) absence of double bond i.e. a saturated ring system R is

- COR3THE cpndfR %ri(faq'aﬁﬁ;iﬁtryo&fy Rbfefené nggéﬂﬁ@& bod, Bl inewhRgubPhpd tigsueG &
&2 are i ndependently N, NH NR12, S or to form heterocyclic ring system

whi ch compartments address the constraint currently encountered for Reference compound namely

comparatively poor bioavailability in both, the vascular and thereafter in the tissue

compartment which is also an important site of action



may al so be either partially or fully saturated;&G is - (G -G ) al kylene-P
or - (C1-G 2) alkylene, wherein P is sulfur, oxygen or nitrogen, and nis O
or 1; Z iwoi2p10/G8528- C(O)-Rx or ii) Ry; Rx is R7, OR7, - RCRiN{iR1/B()0295 N=C( R7)
(R10), -N(R7)N(R7) (R 10), -N(R7)N=C(R7)(R10), - CH(R7)C(O R8 or a conpound
having one of the following fornula: (k) (1) Ry is selected fromthe group
consi sting of hydrogen, linear or br 8 ched (C1-C12) al kyl, (C2- Cl12)

al kenyl, (C3-C7)cycl oal kyl, (C5-C7)cycl oal kenyl, bicycl oal kyl, CH2(COR 13
, CH2 (CO NHR14 , CH2 (CO) NR14R15 and CH2 (CO)O?i 3 ; R2 at each
occurrence is halogen, OR7, NO2, aldfy\rm4Qry!. heterocyclyl, fornyl, oxo,
-NR7R10 , -N=C(R7)(R10), -SR7, -SOZNAZ, -S2 al kyl, -SO2 aryl, N=C(R 14)
(R 5),-NR 14R15,-0OR14 , perhaloal kyl,-QCO R 4,-NH(COR 14 , (C2-G 2)

al kenyl, (C3-C7)cycl oal kyl, (C5- C7)cycloal kenyl, bicycl oal kyl,

bi cycl oal kenyl , heterocycl oal kyl, or aralkyl; mis O 1, 2 or 3; R3is
-R4-R5), Nuggaa ﬂ?&lggor-[poﬁ@mﬂﬂ ehavylmhﬂpe mlhymepimlhew ng formul a: R4
is -N (R7) )R N(R7) Oor -OR6N(R7)-, where R6 is al kyl ene; R5
i s hydewhehydragids 411 phieymacenticadyisgentshle saiftheregfpR7, - O(S) NHR7, - O ANH) NHR
7, - COR10, -C(ONHR7 or R7T -N(R 7) N=C R0 ; V\/nere R7 is H, aI kyl, aryl or
heterocyclyl; R8 is R7, OR7T ONR7R10 ; R is selected fromthe group

consi si Agomipotmydiofigenulagliand phamydceutivallg moceptdbld saltTh@pd0, - SO2R10, - C( S) NHR
10,-C(=NH)NH (R10) and -C(ONHR 10 ; R10 is selected for the group
consisting of H alkyl, alkoxy, aryl and heterocyclyl;

(Ro)m

ITI1
V4

@
wherein, the dotted line in nitrogen containing ring represents: |
(a) two double bond between either (i) at C2-C3 and C5-C6, or (ii) at C2-C3 and C4-
C5, or (iii) at C3-C4 and C5-C6, or
(b) one double between either (i) at C2-C3 or (ii) at C3-C4 or (iii) at C4-C5 or (iv) or at
C5-C6, or .
(c) absence of double bond i.e. a saturated ring system;

R, is - COR; or 5 membered heterocyclic ring having the following formula;

G——G

10 2
/l\)\.(GQn_’_ 1

Ri1
Gi & G, are independently N, NH, NR,, S or O to form heteroéyclic‘ring system, which
may also be either partially or fully saturated;



Rn is selected fromthe group consisting hydrogen, |inear or branched (C2-
Cl12) al kenyl, (C3-C7)Cycloal kyl, (C5-C7)cycl oal kenyl, bicycl oal kyl,
bi cycl oalwenylo/12b@8er ocycl oal kyl , aryl, aral kyl, heteroegchytoiene2esonmpound
(m, (mM wherein in Rn one or nore heteroatons when present are
i ndependently O N, or S and is optignally substituted, wherein the
substituents are selected froma fird® group consi sting of hal ogen,
hydroxy, nitro, cyano, anm no, oxo and oxime or froma second group
consisting of linear or branched (G -C8) alkyl, (C3-C7) cycloal kyl,
al kyl cxglipaLdﬁth) Mena-pak kmrcgﬂmﬂk@& YiHerah PYik sulfliry bxygh @k kittogeal dadl ar yl ,
ar al koxyl al kyl , "per’hal oaryl , al kyl heterocycl oal kyl, heterocyclyl oal kyl,
per hal ehgferdrycl yl oal kyl , heterocyclyl, perhal oheteroaryl,
al koxy .kﬁt,:@§§a5t¥] anﬂ t hioaryl, wherein the substitutents from said
second ‘gt Té LR 8haAP Ry substituted by hal ogen, hydroxy, nitro, cyano,
am no, oxo, perhaloal kyl (Cl-C6) and oxinme and are optionally and
i ndependently bridged by -CO_ -(COO . -(COINH,-NH,-N Cpy- , 2 S-, -
(SO -, RaSORY,, ORSEDIRNR 1), 0N=Q£R7é o), ',N(Fil)y(éﬁ@lleﬁ are _&@g}g{{!"} -

(

sel ect r e S [ ol ched (QCg) al kyl, (C3 -
C7) cyﬁ%®7m)ﬁﬁ?%?%§%(ﬁ%§ﬂ%§ﬁg%%8? ﬁeofgﬁﬁé’llng fB@é‘ﬂg‘l ocycl oal kyl, aryl,

aral kyl, al kyl aryl, aral koxyl al kyl, perhal oaryl/;—sl kyl het er ocycl oal kyl ,

het er ocycl oal kyl , perhal oheter 9csécl oal kyl , ketNerogyclyl,

per hal ohet erocycl yl, -CQal kyl g - QCaryl, benzoyl—al koxyal kyl, thioal kyl and
t hi oaryl wherein nenbers of sahd group aret@pti onally substituted by R 6 ;
R and R15 are independent E$0&¥| ected fromthe group consisting of |inear or
branched (QC] 2) al kyl, al koxyakyl, al koxyal kyll), alkoxycycl oal kyl,

al koxyaryl, perhal oal kyl, (C2- C 2) al kenyl, (C3-Cr) cycl oal kyl,

per hal ocycl oal kyl , hal ohet erocycl oal kyl, cyanohet erocycl oal kyl ,

er hal qhet er,ocycl.oal I C5-C ). ¢ | , i I _ :
D el Jhrik SHese RORLI¥ erefreigisting ¥F b RoEE Yipear Uit BIARY (K. Co) allyl (o
and perdia) aRatyer @YC)¥clouliey £{@y-Cr)eycloalkenyl, bicycloalkyl, CH(CO)R13, CH, (CO)
NHR14, CHz (CO) NR14R15 and CH2 (CO)OR13 N

R, at each occurrence is halogen, OR7, NO,, alkyl, aryl, heterocyclyl, formyl, oxo, -NR7R ¢,
N=C(R7)(R10), -SR7, -S0,NH,, -S0, alkyl, -S0, aryl, N=C(Ris) (Ris),-NR4R;s,-ORy4,
perhaloalkyl,-O(CO)  Ry4,-NH(CO)R14, (Cr-Ci2) alkenyl, (C3-Cy)cycloalkyl, (Cs-
C;)cycloalkenyl, bicycloalkyl, bicycloalkenyl, heterocycloalkyl, or aralkyl;

mis0,1,2or3;

R; is -R4-Rs, -N(R7)N(R7)Ry or a compound having one of the following formula:

o 0 O
N—N— N—N—
C NN L) HH | ] HH
N N o
N [ ¥
l . . N—<]



substituents of said group are optionally substituted by R16 ; R16 is

hal ogen, hydroxy, nitro, cyano, am no, oxo, perhaloalkyl (QC 6), or oxineg;
wi th the woauimgsiziat (i) when R is -C(OR 3, then Z i ecCHNA1Q(@RIRX; .
(ii) when Zis -CH 2-C(O-Rx and Rx is OR7 then R7 is not hydrogen. 3. The
conpound of forrmula (I) as claimed in claim2,wherein, the dotted line in
nitrogen containing ring represents: 7}a) two doubl e bond between either (i)
at C2-C3 and C5-C6, or (ii) at C2-C3 and C4-C5, or (iii) at C3-C4 and
C5-C6, or (b) one double between either (i) at C2-C3 or (ii) at C3-C4 or
(iii) at C4-C5 or (iv) or at C5-C6, or (c) absence of double bond i.e. a
saturated ring system R is - COR3 or 5 nenbered heterocyclic ring having
the followngQornula; G & Gare. bndependently N, NHogNR 2, Sor Oto
form heterocy |c i ng system whi nmalso be eith paHtlaIIy or fully

sat ur at N (S -G 2) (G - Fene, wherein Pis
sul fur, |oxy endflnltrogen ?nd| i's or 1; Z||s j 2-C(O-Rx or ii)
Ry; Rx , OR7, -N(R7) (R0 ) N(R7) (Ri CH(R?)C(O)RS or a
conpound Tflavi ngZ one of the fol gr mul a: (k) s linear or

br anched 2) lal kyl; R2 islat _gach’occurrence €l al ky, aryl,

het er ocycl ylf, r -SR; mis ; R3is -R4-R5, N(R7)R or a

conmpound hayy nglone of the formupa (a), (b), (c), ( (f), (g9), (h),
(i) or O; 0 COOEt .
(d) (e) ]
o Q4 2 4y
NN N/N\ N,N\
| ] HH | ] | NO,
HET TNT N NN N
s s” CH, S
o) O
(9) (h) (i) or
O
H
NS
| || H
N
[ \
S Cl
0]
) ;

R4 is -N (R7)Rs0-,-N (R7)RgN(R7)-, OR4O or -ORgN(R7)-, where Rg is alkylene;



R4 is -N (R7)R6O-, -OR6O or -OR6N(R7), where R6 is alkylene ; R5 is
hydr ogen, al kyl, -COR7 or COR10 ; R7 is H, alkyl aryl or heterocyclyl; R8
is R7, OR¥YOan10NRS43%0 ; RO is selected fromthe group comsTaN2mgo@mbos
hydr ogen, aryl, heterocyclyl, -CCORL , -SQ2Ri0 and C(ONHRI O; Riois
selected fromthe group consisting of H, alkyl, alkoxy, aryl and
heterocyclyl; Rn is selected fromt hé’zgroup consisting of |inear or
branched (G -C 2)al kyl, (C3- C7)cycloal kyl, aryl, aral kyl, heterocyclyl,
het er ocycl oal kyl and a conpound (n), (m wherein in Ri one or nore
hetero jwaﬁg L n r Qﬁﬂﬁﬂ I N ] Neng/! -y
substi tut(garg1 erglawh%rygu%st%ﬂla tuent gejgir?e)ssogﬁéct(gg ﬁ%l%ﬂa(f%(lqug) glrlg,up
consi sCORyo, eE(MARyeor, hydroxy, nitro, cyano, ami no, oxo and oxime or from
a second group consisting of linear or branched (G -C8) al kyl, (C3-C7)
cycl oal kyl, al kyl cycl oal kyl, perhal oal kyl, perhal ocycl oal kyl, aryl,
aral kyl, al kylaryl, alkyleterocyclyl, aral koxylal kyl,
per hal oaryl , al kyl het erocyc| oal kyl, heterocycl oal kyl ,
per hal ohet erocycl oal kyl, heterocyclyl, perhal oheteroaryl, alkoxyal kyl,
t hi oal kyl and thloaéx Mherein the substltutents fron1sa|d second group
are optionally subs t@t ed by hal ogen, hydroxy, nitro, cyano, am no, o0xo,
per hal oal kyl (Cl1-C6) and okine and are optionally and i ndependently bridged
by -CO - (COO, -(QO)NH_,-NH,-NR 14-, -0-,-S,- (SO-,-(SQ2),-(S2) NH,
or-NH (CO- ; R12 and RIBIQPe i ndependently selected fromthe group
consisting of linear or branched (QCg) alkyl, (C3 - C7) cycloal kyl,
al kyl cycl oal kyl, aryl and heterocyclyl, wherein nmenbers of said group are
opt i onathese Ruis$1, iatkyl edyloy hetegocycRil4 and RL are independently sel ected from
the graqup sti of linear or branched (QC 2 ) alkyl, (C3-C7)

Reh BT S

cycl oa VI aryl, and heterocyclyl wherein substituents of
Ry is selected from the group consisting of hydrogen, alkyl, aryl, heterocyclyl,

C(O)R19,-SO2R 19,-C(S)NHR 19,-C(=NH)NH (R 0) and -C(O)NHRo;

Ry is selected for the group consisting of H, alkyl, alkoxy, aryl and heterocyclyl;

Ry is selected from the group consisting hydrogen, linear or branched (C;-Ciz)alkyl, (Cs-
Cpalkenyl, (C3-Cy)cycloalkyl, (Cs-Cy)cycloalkenyl, bicycloalkyl, bicycloalkenyl,
heterocycloalkyl, aryl, aralkyl, heterocyclyl and compound (m),

(m)
wherein in R;; one or more heteroatoms when present are independently O, N, or S and is .
optionally substituted, wherein the substituents are selected from a first group consisting of
halogen, hydroxy, nitro, cyano, amino, oxo and oxime or from a second group consisting of
linear or branched (Ci-Cs) alkyl, (C3-Cy) cycloalkyl, alkylcycloalkyl, perhaloalkyl,
perhalocycloalkyl, aryl, aralkyl, alkylaryl, aralkoxylalkyl, perhaloaryl, alkylheterocycloalkyl,
heterocyclyloalkyl, perhaloheterocyclyloalkyl, heterocyclyl, perhaloheteroaryl, alkoxyalkyl,



said group are optionally substituted by R16 ; R 6 is hal ogen, hydroxy,
nitro, cyano, am no, oxo, perhaloalkyl (G-C6), or oxine;, with the proviso
that (i) wbenioR28®8-C(OR 3, then Z is-CH 2-C(O -Rx. (i ipcTaNsno/mdooss - CH
2-C(O-Rx and Rx is OR7, then R7 is not hydrogen. 4. The conpound as
claimed in claim3, wherein nitrogen iontai ning ring of formula (1) having
doubl e bonds at C2-C3 and C5-C6. 5. e conpound as clainmed in claim 2,
wherein, the dotted line in nitrogen containing ring represents: (a) two
doubl e bonds at C2-C3 and C5-C6, or(b) one double between either (i) at

C2- G Miodiikyl) arl tHir{l} Wheréini fh @bstitdtekB fidfn 64 s%@&ﬁf\ afobPlichallpnd
l.e. a é%tuyrated ring s ysetrelm h):Rl |§ - eCCRS, Is - %g:oé MRxalg R7,

OR7, - hsm)uchm) haloggrRhyf(oRy) (lmopym) mwp@e@@ealw‘«lkiyb %r%) adPMIMES  Oor

1, R3 NHR7
wher e are © anal(ﬁg naélhl(l% z%l% r 1c()1 e bf_?%/ﬁ %%Comg[ 'Ng%l'gﬁ H)
al kyl gs.yl (Sm)) k(SOQ)QSQQ)INH dR&sIHmC@g\J .ected fromR7, OR7 or NR7/R1 ; RO is

sel ected fromthe group consi st | ng of hydrogen, aryI , heterocyclyl,
-C(OR O, -SO2R]0 and C(O NHR10 ; R10 is selected fromthe group consisting

of H Rlk¥a r A KO¥Mep@dthi P8 efES FORFUE! dfbup YrsibiihB Sf BEX G\%rhitded (C1-
Cs) alkyl, (Cs - Cy) cycloalkyl, alkylcycloalkyl, perhaloalkyl, perhalocycloalkyl, aryl, aralkyl,
alkylaryl,  aralkoxylalkyl,  perhaloaryl, alkylheterocycloalkyl,  heterocycloalkyl,
perhaloheterocycloalkyl, heterocyclyl, perhaloheterocyclyl, -COalkyl, -COaryl, benzoyl,
alkoxyalkyl, thioalkyl and thioaryl wherein members of said group are optionally substituted
by Ris ;

Ri4 and R;s are independently selected from the group cbnsisting of linear or branched (C-
Cp) alkyl, alkoxyaryl, alkoxyalkyl, alkoxycycloalkyl, alkoxyaryl, perhaloalkyl, (C;- Ci2)
alkenyl, (C3-C7) cycloalkyl, perhalocycloalkyl,.haloheterocycloalkyl, cyanoheterocycloalkyl,
perhaloheterocycloalkyl, (Cs-Cy) cycloalkenyl, bicycloalkyl, bicycloalkenyl,
heterocycloalkyl, aryl, aralkyl, heterocyclyl, perhaloaryl and perhaloheterocyclyl wherein

substituents of said group are optionally substituted by R;;

Ris is halogen, hydroxy, nitro, cyano, amino, oxo, perhaloalkyl (Cj-Ce), or oxime;
with the proviso that

(i) when R, is —-C(O)R3, then Z is—CH,-C(O)-Rx;.

(ii)v when Z is —-CH,-C(O)-R4 and Ry is OR; then R7 is not hydrogen.

3. The compound of formula (I) as claimed in claim 2,



when Z is -CH2-C(0)-R x and Rx is OR7, then R7 is not hydrogen. 6. The
conpound as claimin claim?2, which is selected fromthe group consisting
of . 5- br ono-2bio/1288hyl sul fonyl ) - 1-[ 2- oxo- 2- (t hi ophen- 2pgiriistdy/bdo29s

1, 4-di hydropyri di ne- 3- car bohydrazi de; et hyl

2- ({1-[ 2- oxo- 2-(t hi ophen-2-yl)ethy 1# -1, 4-di hydropyri di n- 3-yl } car bonyl )
hydr azi necar boxyl at e; 4

2-[3-{5-[(3,5-di nethyl -1 Hpyrazol -1-yl)methyl]-IH pyrazol -3-yl }pyridin-I|(4H
)-yl]-1- (thiophen-2-yl)ethanone;
2-{3-[5- benzyl-l-(pyridin-2-y|)-|H-pymazol-3-¥l]pyridin-I(4FD-yI}-I-(thioph
en- 2- yl)ethanone; 1

| -[ 2- (5-chl orot hi ophen-2-yl) - 2- oxo thyl] - (et hyl sul fonyl) -1, 4-di hydr opyr
i di ne-3- carbohydr azi de; 1- [ 2(R4- nitot hi pphen-2-yl ) - 2- oxoethyl] N - ({

1-[ 2- (4-ni trothi ophen-2-yl)-2-oxoet\yl ]- 12 4- di hydropyridin-3

-yl }carbonyl)- 1, 4-di hydropyridi ne-3 P¢arbohydra2|de

6- met hyl - N - (et hyl sul fonyl )- 1-[2- oxq 2- (thi ophen-2-yl)ethyl]-

1

I

, 4- di hydr opyri di ne- 3- carbohydrazi de;

-[2- (5- et hyl t hi ophen-2-yl) - oxoethfﬁ]-N -({1-[2-(5-nethyl thi ophen-2-yl)-
2- oxoet hyl ] - 1,4-dihydropyridin-3-y|} Qarbonyl)-

1, 4-di hydropyri di ne- 3- car bohydr azi de; ‘di ethyl 1,1'-{hydrazi ne-

1, 2-di yl bi s[ car bonyl pyri di ne-3 1(4FD-din( 1- oxoethane-2, 1- diyl)]
}dlpyrrolldlne 2- car boxyl at e; ethyl 3-{[3-{[2- (net hyl sul fonyl ) hydrazi nyl ]
car bonyhetepy thedqtted 1ing ) nijTopgR eeRFAININg OIS IERREEIBY'| di ne- 4- car boxyl at e:

1157827 B BObRPRSr Gorkles Guk ATAIYAL3Mpas-Co, or (i) at C2:C3 and C4-C5,

d|hydropyrldtmnﬁayt}aarbmh®$I%LoA-dihydropyridine-3-carbohydrazide;
T 4( g? Lcélpls) gg«; qu;q%lpebgween el her é&-t&l &Qﬂfgt-&-gﬁo-r%fis )é? 8&-@@ Ar-(iv) or at
C5-Cé6, or
(c) absence of double bond i.e. a saturated ring system;

R, is - CORj3 or 5 membered heterocyclic ring having the following formula;

G——G

1O 2
/\)\(Gan—— 1

Ry
G; & G; are independently N, NH, NRj3, S or O to form heterocyclic ring system, which
may also be either partially or fully saturated;

Gj is - (C-Cpp) alkylene-P or - (C,-Cp,) alkylene, wherein P is sulfur, oxygen or nitrogen, and
nisOor1;

Z is i) -CH,-C(O)-Ry or ii) Ry;

Ry is Rz, OR7, -N(R7)(Ry0), -N(R7)N(R7)(R}0), -CH(R7)C(O)R; or a compound having one of

the following formula:



car bohydr azi de;

N - (et hyl sul fonyl )-1-[2-(4-nitrothiophen-2-yl)-2-oxoethyl]-I,4-di hydropyri
di ne- 3- oc@okotwidsazi de ; N-phenyl - 2- PCT/IN2010/000295
{3-[(2-pheny|hydrazinyl)carbonyl]pyridin- 1(4H) -yl }acetam de;

N - (nmet hyl sul fonyl)- 1-[2-(5- n|troth|oghen 2-yl)-2-oxoet hyl ] -

1, 4-di hydr opyri di ne- 3- carbohydra2|de

| - [ 2- oxo-2-(t hi ophen-2-yl)ethyl]-N -[(trifluoronethyl)sulfonyl]-I,4-dihydro
pyri di ne- 3- carbohydrazi de; 1-[2-o0xo0-2-(thiophen-2-yl)ethyl]-N -phenyl-
1,4-dihydropyridine-3-carboh zi de;

N'-[(4-netho§yﬁhpnyl)sulf | ]-{l -[2-0ox0-2-(thiophen-2-yl)ethyl]-I, 4-di hydro
pyri di ne- 3__narbohydrazide :% jhl (2 0xo0- 2- phenyl et hyl ) -

1, 4-di hydropyxid éﬁ onyl }-N-phenyl hydrazi ne carboxanlde

2-[ 3-{[ _tddenzyl squon?I dra2|nyl] car bonyl }pyridin-

1(4H) -yl ] - N-ppgnyl acet am de,y 1-(2- oxo-2-phenyl ethyl)-N -phenyl -

1, 4-di hydropyridi ne-3 -carbg%ydrhzide;N'-[(4-nethoxypheny|)sulfonyl]-

1- (2- oxo- 2- phenyl et hyl ) - 1, 4- di hydr opyri di ne- 3- car bohydr azi de;

N-cycl opropyl -2- [3-{5-[(3,5-di nethyl- 1H pyrazol-1-yl)nethyl]-1H pyrazol -3
- y| } pyr Rdisidingarddd)brariched (@i-€w) dbcyl; 2- [ 3- {5-[ (3, 5-di net hyl - 1H pyrazol -
1-yl)mephyl ]1-1 razol -3:- vyl jpygidin- 1 -yl ]:1-(5-

7 11 ot nRo b iR hainkeh PR b Helermar oS oresBgr azo -

1- yl)namhybbrl (pyridin-2-yl)- 1H pyrazol-5-yl }pyridin-

1(4H) -yl ] - hlo hen- 2-yl ) et hanone;

2 [ 3- (5R.b§n'By1 s;uN(dW& KRssoxy:t y@yp<inmddzavm(g4m&qﬂt]1e feroyda Gr Gylcadd).del, de

1- (th|o§$‘]gg?r§6y anoln)é] ';S(pyrl i ne- (4H)-diyl )] bis[

R4 is--N (R7)R50- -ORs0- or -OR¢N(R7), where Rg is alkylene ;

Rs is hydrogen, alkyl, -COR; or COR;

R7 is H, alkyl aryl or heterocyclyl;

Rg is R7, OR7 or NR;R¢;

Ry is selected from the group consisting of hydrogen, aryl, heterocyclyl, -C(O)Rq, -SO2R g
and C(O)NHR ¢;

Rjo is selected from the group consisting of H, alkyl, alkoxy, aryl and heterocyclyl;

- Ry is selected from the group consisting of linear or branched (C;-Ciy)alkyl, (Cs-
Cy)cycloalkyl, aryl, aralkyl, heterocyclyl, heterocycloalkyl and a compound (m),

(m)
wherein in Ry; one or more heteroatoms when present are independently O, N, -or S and is
optionally substituted, wherein the substituents are selected from a first group consisting of
halogen, hydroxy, nitro, cyano, amino, oxo and oxime or from a second group consisting of
linear or branched (C;-Cg) alkyl, (C3;-C;) cycloalkyl, alkylcycloalkyl, pefhaloalkyl,
perhalocycloalkyl, aryl, aralkyl, alkylaryl, alkylheterocyclyl, aralkoxylalkyl, perhaloaryl,



2-[3-(5-benzyl -1-phenyl - 1H pyrazol -3-yl)pyridin-1(4H)-yl]-

1- (t hi ophen-2-yl) et hanone;

2- [ 3- ( 5- bwozylo/i2es2pyr azol - 3-yl ) pyridi n-1 (4H) -yl ] - | - ( 5- mechygNtho/o@hen- 2-yl ) e
t hanone;

2-[3-{5-[(3,5-di nethyl -1 H pyrazol -1 - ﬁl)nethyl]-l phenyl -1 H pyrazol - 3-yl } pyr
idin-1(4H)- yl]-1-(thiophen-2-yl)eth Rone ;

N -Cl | - P- oxo™-"~hi ophen”-yQCet hyl | -1 ~-di hydr opyri di n- S-yl Jcar bony”pyri di ne- Sc
ar bohydr azi de; 2-[3-(5-benzyl -1H pyrazol - 3-yl) pyri di n-

1(4H) - Mik]ythh&é'@@hﬂaﬁ(ty'ﬂ anongsterd C)[o'ﬁoz{ll%il benzyrhdloR&terdgycloalkyl, heterocyclyl,
1H pyrazol - 3-yl') pyri di n- 1(4 cl opropyl acet am de; 2-[ 3-

{ 5- [ ( 3psthaloheteroaryl, alkopyalkvlo rhloa!]ix/h thigaryL, vrhepsin 4bo pulaslwt}‘rﬁy dromm gaid

1(4

o 5 ¢ Sebpd B T RhIGREsubsttyred by halogen, hydipyy, nio, eyan, mio, 0X0. |,
)1 Hiu ] - ; (Ig;lg;lé}_og{kglt wyﬁe)d?:ﬂi_we?r(rﬁemyhd a@ap_stmuy aﬁ:i[lﬁdtﬁﬁ:n&ﬁnlyybﬂdgeﬂhlg,nyCO ;

2-{ gy[ SC@iOcy%JC%D N T—Q%Sg"a%%(sl 3%15 p&??zb&i{ 4 QNL@G:- § - (5-nethyl th
I ophenpg: ad i{ﬁté}@nﬁ&?endzzn{lg skrected 'fﬁﬁﬁ? h@@ﬁﬂ}g %lmﬂtl)ng ofTndF 8ZBanched (C-

-yl jpyridin- | opr opyl acetamd

2-{3- [ 5}81 ﬂkyl)(tﬁCph@ﬁ)' Icmlhqlkyl- by pyclaalkklyl, arxlla]npweltaiowd)(lﬂfhﬂlelylr} miemphesrafl et han
one; benz 1-cycl ohe 1H pyrazol - 3-yl ridin-

1(4H) - § ggﬁﬂ%’fém ‘H’;S‘Wét} ‘é‘f#%y {gy[ 52( phen)c/)xilfr)ét Ihy: ) -

1H pyr &7 ﬁhﬁ@R?" areyﬁde@elﬁuenag%i)ecﬁéh Yromd tHet grquf&msz Iaqudaamn&anched (Cr-

2-[3-(5-benz razol - ridin- (tricyclo[3
3 1. 1@127]341@(;. @3y¢-))azy@l;oaﬂqydjeblcycloalkyl aryl, and eterocyclyl wherein substituents of

3-{5:.L(3. 5 | -yl )methyl]-1I-ph | -1 H | - 3-yl
i dl[ n- I{(S%Eég-rdlﬁpl Te ngtl?'u l_gsﬁallri{g(?]g{' %{3) {1- cgc} ohegyF%- [(3 pgr gizﬁet hyl>/- e
1H pyr Ql%pis-halbgi!ﬂl )Hyatdx)y hﬁrbl‘bmbaﬁﬁino;fooxd penhalodikyt (Ci-Ce), or oxime;

1(4H) é}l 1- (4-nitrothiophen-2-yl)ethanone; 2-{3-[3-(2-cycl ohexylethyl).-
1H—pyrd§ ‘hSPVWF$Vhﬁd|n 1(4H) -yl }-1- (4- ni tr ot hi ophen-2- yl ) et hanone

(i) when R; is —C(O)R3, then Z is—CH,-C(O)-Rx.
(ii) when Z is —CH,-C(0)-R4 and Ry is OR7, then R is not hydrogen.

4. The compound as claimed in claim 3, wherein nitrogen containing ring of formula (I)

having double bonds at C2-C3 and C5-C6.

5. The compound as claimed in claim 2,

(Ro)m
T 1
V4
)

wherein, the dotted line in nitrogen containing ring represents:

(a) two double bonds at C2-C3 and C5-C6, or



2-{3-[ 3- (phenoxynet hyl ) -1 - phenyl -1 H pyrazol -5-yl ] pyridin-1(4H) -yl }-1-(thiop
hen- 2- yl)ethanone; 2-[3-(3-benzyl-1-phenyl -

1H pyr azovo=2ewlizgsesi di n- 1(4H) -yl ] - 1- (4- ni tr ot hi ophen- 2- pgirjistthanones

N-cycl opr opyl - 2-{3-[ 3- (phenoxynet hyl ) - 1H pyrazol -5-yl ] pyridin- 1(4H)-yl
}acetam de; 2-[3-{1-cycl ohexyl-3-[(3, § di et hyl - 1H pyrazol -

1-yl)nmethyl]-1H pyrazol -5-yl } pyridi n-/ 1(4H)-yl]-Ncycl opropyl acet am de;

1- (5-chl or ot hi ophen-2-yl)-2-{3-[ 3-(phenoxynet hyl )- 1H pyrazol -5-yl]pyridin-
1(4H)- yl }et hanone; 2-{3-[3-(phenoxynethyl) -

1- phenyl - @ioRy 86 béw)ééﬂ @Midr@i) At ci(cé%rlgﬁb htd3 pjaezﬁxhgtah@ncmsa, or

2- [3{1c cl ohexyl d@g{ - di et hyl - pyrazol -

1-yl ) met Hy) pbsercg9fr eWH}epwzitaxaﬁﬁdry(gmaftem] 1- (t hi ophen- 2-yl ) et hanone;
N-cycl ‘fpéb 2-{3-[ 3- (phenoxynet hyl ) -1 - phenyl -1 H pyrazol - 5-yl ] pyri di n-1 (4H
)- yl}adétam g‘é’;

ﬁ {3h[ :Z-lézCHj(ﬂf(ﬁ)h&(yl ethyl)-1- pheny: - IhH- pyrazol -5-yl ] pyridin-1(4H)-yl}-1-(t
i ophen- 0 ; 2-{3-[1-cC e - 3- noxynet hyl ) -

1H pyr C%,R rﬁ& o), ﬂ&ﬁ%ﬁ(yﬂ (ﬁlfg ﬁﬁ%ﬁggg& yl ) et hanone;

1-( napliﬁ I??-Lrﬁf‘ax%ﬁihgo%rﬁ?’ [ 3- (phenoxyrret hyl ) - 1H pyrazol - 5-yl j pyri di n-
1(4H) - yI'Yet hanone; 1-benzyl -3-(3-benzyl - 1H pyrazol -5-yl)-

1, 4-di mdsdhyRsm-h&RﬂN(mRbs (napht hal en- 1-yl net hyl ) -

1H pyr oI h’f i rm&q 1( E)?ITI -1- (thio n 2- yl)ethanone;
| -phen : @% ‘é’ﬁ"é %ﬁi H’Vy*fe)‘éf‘#p% Y- 5-yi 1 pyridin-1(4H) -yl }eth
anone; gl 145%&8%&%111(91 QORYoF COR2. (31 3 (2-phenyl ethyl)-
1H pyrazol 1] di n- - yI } et hanone;
R; is H, alkyl aryl or heterocyclyl
Rs is selected from R7, OR; or NR7R10;
Ry is selected from the group consisting of hydrogen, aryl, heterocyclyl, -C(O)R o, -SO2R 0
and C(O)NHR¢;
Ry is selected from the group consisting of H, alkyl, alkoxy, aryl and heterocyclyl;
with the proviso that;

when Z is -CH2-C(0O)-Ry and R, is OR5, then Ry is not hydrogen.

6. The compound as claim in claim 2, which is selected from the group consisting of:
5-bromo-N'-(methylsulfonyl)-1-[2-oxo0-2-(thiophen-2-yl)ethyl}-1,4-dihydropyridine-3-
carbohydrazide;

ethyl 2-({1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridin-3-yl} carbonyl)
hydrazinecarboxylate;
2-[3-{5-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-1H-pyrazol-3-yl} pyridin-1(4H)-yl]-1-
(thiophen-2-yl)ethanone;
2-{3-[5-benzyl-1-(pyridin-2-yl)-1H-pyrazol-3-yl]pyridin-1(4H)-yl}-1-(thiophen-2-
yl)ethanone;
1-[2-(5-chlorothiophen-2-yl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide;



1- (5- nmet hyl t hi ophen-2-yl)-2- {3-[3-(3-phenoxypropyl)-
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, 2,5, 6- twonratwdsepyri di ne- 3- car bohydr azi de ; PCT/IN2010/000295

N- (4-chl orophenyl)-2-({l-[2-oxo-2-(thi ophen-2-yl)ethyl]-1,2,5,6-tetrahydrop

yridin-3- yl}carbonyl)hydrazi necar boxam de;
I-[2-(4-nethoxypheny|)-2-0xoethy|]-h$&¥nethylsquonyI)-I,2,5,6-tetrahydropy
ri di ne-3- carbohydrazi de;

1-[ 2- (4- met hoxyphenyl ) - 2- oxoet hyl ] -N -[ (4- net hyl phenyl )sul fonyl]- 1, 2,5, 6-

tetrahydr ZOGfNﬂéhQLﬂ?‘-)QQ)‘&éih?HtN C’("{@Z[QQﬁl ran-2- yl) 2- oxoethyl% 1 4-d1h¥drolpfr1dm -3-

N - (met hyl sul fonyl) -1 -] 2- yl't hi ophen-2-yl) oxoe
ydr opy il arhenyl-1 %dﬁwdmnémpcﬁeearbohydrazlde

Nt L L o) S Lo LR Ge b 1h AR f it Py 111+ 2.5, 6-

2-{5- [%a(b@xmidapxyphenyl )-1,2-oxazol -5-yl]-3,6-di hydropyr| din-1(2H) -yl }-1-(
t hi ophen-2- yl).ethangne; methyl {5-[5-(4- brom) hen
1H pyr gl%ﬂhgﬁ%"]m'é 2eligibiscenrbrripipyaidiae- 18@#{;) =djyh) ba%bryca'[c@,propylacetamlde)

£hi opharacyPbSEYEREI:2 slodh IEREG momB ey b1 Sh kBl 5: | (210 -y} -1
1H pyr azabox3mide] - 3, 6- d| hydr opyri di n-1(2H) -yl }acet am de;
]2_ ( 2E|) ! élg%rgf]iré{ 82 !2)-(_thi|o|1;h£¥£- hyﬁ lyJI ]dlhydropyrlg};ldg-yP})é:Eulrb%ln)r}l_)pyndme-

| -[2-(4- mlt,d]g,wﬁnﬁnyl )-2-oxoet hyl]-N -(nmethyl sul fonyl)-1I, 2, 3, 6-tetrahydropy
ri di ne-3- carbohydrazi de;

Nd ( rret2hb3_k{s[a+(mcﬂyllS;uﬂonylzhxml}oythohybpmm{?ﬁ) -yB-Noxproptny L1 )ac@aBids; t et r ah

r opynhi,di

X Oy el isdi i TR i iatiding eyl ‘jélmrﬁp.vrldzws?’ 6-tetrahyd

ropyri dafhydrazide;
5-bromo-N-(2-methoxyethyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-

5,6-tetrah

carboxamide;

methyl 5-{{2-({1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridin-3-
yl}carbonyl)hydrazinyl]carbonyl} pyridine-2-carboxylate;
2-[3-(3-benzyl-1H-pyrazol-5-yl)pyridin-1(4H)-yl]-1-(thiophen-2-yl)ethanone;
6-methyl-1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-({ 1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-
dihydropyridin-3-yl}carbonyl)-1,4-dihydropyridine-3-carbohydrazide; B
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-(propan-2-ylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide;
2-[3-(5-benzyl-1,2-oxazol-3-yl)pyridin-1(4H)-yl]-1-(thiophen-2-yl)ethanone;
1-[2-(4-benzylpiperidin-1-yl)-2-oxoethyl] -N'—(methylsulfonyl)— 1 ,4-dihydr0pyridine-3-
carbohydrazide;

ethyl 1-{[3-{[2-(methylsulfonyl)hydrazinyl]carbonyl}pyridin-1(4H)-yl]acetyl } prolinate; _
6-hydroxy-N'-(methylsulfonyl)-1-[2-0xo0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahydropyridine-
3-carbohydrazide;
2,6-dihydroxy-N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]piperidine-3-
carbohydrazide;



car bohydr azi de;

N - (et hyl sul fonyl)-1-[2-0x0-2-(thi ophen-2-yl)ethyl]piperidine-3-carbohydra
zi de; WO 2010/128528 PCT/IN2010/000295

N - (et hyl sul fonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyri
di ne- 3- carbohydrazi de;

N - (et hyl sul fonyl)-1-[ 2-o0xo0- 2- (thloﬁﬂen 2-yl)ethyl]-1,2,3,6-tetrahydropyri
di ne- 3- carbohydrazi de;

N - (rmet hyl sul fonyl)-1-[2-0x0-2-(thi ophen-2-yl)ethyl]-1, 4,5, 6- tetrahyd
ropyri ey ehsy z - 1]-1,6-dihydro r1d1ne-3-

2-{3-] ? @eﬁyﬁ?@é&ﬂé%ﬁ F gxoo%zgtzh(l)()p-henyl lz)e;}rlﬂjl n- 1(%H) p}),/I }-1-(thiophen-2-y
I)ethammmehwﬁaﬁ&e[S (4- hydroxyphenyl)

1H pyr ri 1 ac idine-3-

o (1 ﬁ’é%‘ﬂl’ﬁ%nﬁﬂﬂ]?x‘%%bﬁ hp?tﬁylﬁﬁ'ff?w kifrdibydeopxriding35 5 6_tetrahydro

pyri di Resbdhydrasi@®hydr azi de; et hyl

F >[3- 4[2f(|4urr?étgg)?y%r1]1>e/rlly)'li |2I_(l)-x%gtrh$l]-N -(?n-ethyllsulfonyl(;llhl glrh?'g%/orplyglld{rllel3(-2|_l) ylyacetate

2 {5 [Ba&ohyérgzngghenyl ) -1 H pyrazol -5-yl]-3, 6-di hydropyridin-1(2H) -yl }acetam
de;

I -[2- (1= [ge(r{Zﬁ(%lmaﬂ?ﬂslmhylaﬁﬂmnpﬂhMiﬂlnyﬂ}ea@bmtyl?pyndlhfkiﬁbll) -yHier i di ne- 3- car boh

ydr azi de; ne 3-{[ 2- (et hyl sul fonyl ) hydr azi nyl ] car bonyl } pyri di n-
1(4H) - ﬂhf@d@egqm d%r ol i nate; 5-nethyl -N - (met hyl sul fonyl ) -

1-[2- OX?}?“zt r;(h ?Qﬂﬁf}fgfﬁ'ﬁéh%ﬁ l{'ﬁbhlfl’]hyjdrﬁzlﬁylMB&BIY)E)&HH&QT(ZH)-@WND hydr azi de;

6- met hox
1-[ 2- omﬁeﬂﬂ@khmmﬁﬁen 2- yI)ethyI] 1, 4-di hydropyri di ne- 3- car bohydrazi de;

N N ¢ %@ﬂ&%@y}»ﬂ&wﬁ’ﬁf’&ipﬁgﬁﬁﬁg@ 2 VDRI A ey P k.

6- chl orcgrgyh dia®hby! sul fonyl)-1-[2-oxo-2-(thi ophen-2-yl)ethyl]-1,4-di hydropy
ridine- 3- carbohydra2|de

2- met hy | {N(4-broeadphieayl)-Lampethyl]- N 42 dydronyethi) dphdity dropysidingrgarboxentiftiy dr opy
ridine- 13[2 -0x0-2-(thiophen-2-yl)ethyl]-N'-(phenylsulfonyl)-1,4-dihydropyridine-3- -carbohydrazide;
N'-[(4-te;t-butylphenyl)sulfonyl] -1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-
carbohydrazide;
5-(4-methoxyphenyl)-N'-(methylsulfonyl)-1-[2-oxo0-2-(thiophen-2-yl)ethyl]-1,4-
dihydropyridine-3-carbohydrazide; ’
N'-[(4-methylphenyl)sulfonyl]-1-(2-0x0-2-phenylethyl)-1,4-dihydropyridine-3-
carbohydrazide; |
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-(thiophen-2-ylcarbonyl)-1,4-dihydropyridine-3- -
carbohydrazide; '
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-[(4-methylphenyl)sulfonyl]-1,4-dihydropyridine-3-
carbohydrazide;
2-{3-[3-(4-bromophenyl)-1,2-oxazol-5-yl]pyridin-1(4H)-yl}-1-(thiophen-2-yl)ethanone;
2-{3-[3-(4-methylphenyl)-1,2-oxazol-5-yl]pyridin-1(4H)-yl}-N-phenylacetamide;
N'-[(4-methylphenyl)sulfonyl}-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5 ,6-fetrahydropyridine-
3-carbohydrazide;



ar bohydr azi de; 2-(nethyl sul fanyl)-N -(nmethyl sul fonyl) -

- 0X0- 2- (t hi ophen-2-yl)ethyl]- 1,4- dihydropyridi ne-3-carbohydrazi de;
i met hwbanmoneeshyl 1-[ 2- oxo-2-(thi ophen-2-yl)ethyl] PCT/IN2010/000295

I hydr opyri di ne- 3-car boxyl ate; 2-et hoxyet hyl

- 0X0- 2- (t hi ophen-2-yl )ethyl ] -1, 4-di hydropyri di ne-3-car boxyl ate ;
_{1-[ 2- oxo- 2- (phenyl ami no) et hyi ] 85

?lhydropyrldln 3-yl}-1H pyrazol - 3-yl ) phenyl ;
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1-[ 2- oxo- 2- (phenyl am no) et hyl ] -1, 4-di hydropyri di n-3-yl }-1-phenyl -

498 1y ox0-2- (iophen2-yDethyl]-1.4.5.6-tctrabydropyridine.3
ﬁ% oy%r )éjfl‘%ﬂ: g?]%ono 10% en Pl)e |]hydrop§7rr| ropgnylm}ecarbonyl)am noj
wadxybenzoat e;
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mthe roup consistin

2- (5% Hoe yl@hetuﬂbnlfgnm)l -(2-059 =Pl lethyDpinesiding: aabehydryzide;
( %lm[%(gﬂji}(éf’t ;}Ilﬂ }31 Iﬁ;l 'g'%%‘ g&%ﬂ ﬁ‘ﬁ‘?%%‘ﬁe"r? eﬂylg/ﬁu}foqu&lgen m?]3 | , 4-di hydr opyr

(e
ne- 3arb6 dmii&cdram de;
met hyl sul f onyl 2 2- (t hi i ]
E)oh d eé#@r‘é ch enyl -2- o%gthyl] (Im% y sulf%nylk&gér?&iné 3- Caf[,oﬂydl)ég{dgpyrl di ne-3
[ 2-
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2-
b
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v %‘fe‘ﬁrg(%tg&g?ﬁ%ﬁ“[@%—‘%ﬁélblyllméptén@-m-étmmwb@eﬁamg}sc@grmmm no]

(N’-l[)(ﬂ@tﬂttfiiﬂx@d;:h@rnyl&sxdf@gﬂ]hy[q ekb—2((ﬂé®1bigphsajym@hyl]pip¢ri<ﬂntt+3hydr opyri di ne- 3-
ohyd a@ﬁg 2- (4- met hoxyphenyl ) - 2- oxoet hyl ] - N - (et hyl sul fonyl ) -
- di 5P ﬁlﬁ?’ne 3- car bohydr azi de;

3e§] {Il%;l‘g}g 33 ik I(gh%mhsmé@ﬁulﬁ -pyrabdImgngpbidih- -pgadeeay) ) pyridin- 1(4H) -y1]
y 1-[2- (4-bromophenyl) -2-oxoethyl]-N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
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carbohydrazide;
1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide;
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-(phenylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide;
N'-[(2Z)-2-(ethenylsulfanyl)but-2-enoyl]-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5,6-
tetrahydropyridine-3-carbohydrazide; . -
N-(4-chlorophenyl)-2-({ 1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyridin-3-
yl}carbonyl)hydrazinecarboxamide;
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide;

1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'- [(4-methylphenyl)sulfonyl]-1,2,5,6-
tetrahydropyridine-3-carbohydrazide;
N'-(methylsulfonyl)-1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-1,2,5,6-tetrahydropyridine -3-
carbohydrazide;



-[ (4- et hyl phenyl ) sul fonyl]- 1-[2-oxo0-2-(thi ophen-2-yl)ethyl]-
1, 4-di hydr opyri di ne- 3- carbohydrazi de; P a /]

| - [ 2- (4- bvorropinessel) - 2- oxoet hyl ] - N-(2- hydr oxyet hyl ) -1 ' v<di ne- 3-
ar boxan de: yl1-N-(2-hydroxyet hyl) -1, 4pdithyzinapyesdi ne- 3- ¢
5- (4- nmet hoxyphenyl) - N - (nmet hyl sul fonyl)-I-[2-o0xo0-2-(thiophen-2-yl hyl ] -
Ié\l-J:(giEygroloyridine-3-carbohydrazide;g6 [ ( P yl)ethyl]-1,
! - hydroxyet hyl ) -1 -[ 2- oxo- 2- (t hi ophen-2-yl )ethyl]-1, 4,5, 6- i

'Zi' [jg O 2[Rt BLORIHERy Bsurfoh i i) x¥-2(RRpAYA- 41 fei3]-) Riser i di ne- 3- car bohydra

|3 [ gagtggﬁ?tdnwﬂhm%mbﬁhymwdhyl ]-N -[(4- et hyl phenyl )sul f onyl ] pi peri di ne-

Ir ;1[2|2d <(a & {ﬁdéﬂgm%mpbwé) LRSIy Y3 (( ﬁlehlyﬁ Py n(yf[} B l}pclar(tlhé?prlllen-} car bohyd
¥l%e Panon )

rN bogggmmyszé f[5o ?A%I-LZOIIllop[henygl)S llrrl?;ngzlc;[l f%l )(ljli)g%ndlhygropyrldm)&?fﬁpy ]d%etp F [1dine-3-ca

Nl Leh ﬁ YU BOERASHD (RBMLs- 1 B i ardp{ b ROy - Vhiphh P per i n

I -[2-( r&hmhenyl) 2 oxoet hyl]-N - (net hyl sul fonyl)-1, 2,5,
di e 3?)carbohydr 1-N-( y yl) 6-t et rahydr opyri

1-[ 2- (2:- [ér(&thérWﬁbﬁw);lfé ety 3 Rrdifyseemyidi 23Ry ly acetamide;

Lot dhyg z[‘BP(tlirfh%lr efly) a8 Eﬁa&fifﬁ 1']9% dihydropyridin-1(2H)-yl)acetamide;

-[ 2- oX0- 2+ phenyl sul fonyl )-1,2,5, 6-tetrahydropyri
di ne- 341- [Qé(ﬂb@éllj@ky@he@é) -2- oxoethyl]-N (methylsul onyl)-1,2,3,6- tetrahydropyridine-3-

(4 Ch'°r°phe” ) - 2- ({1 -[ 2- oxo- 2- (t hi ophen-2-yl ) ethyl]-1,2, 5, 6-t et rahyd
yridi nﬂg ol X #f%onyl ) hydr azi necar boxam de; e v ydrop

L2 (A RREAOKNRORIY. 2?%@5 RARY IS PrreDl 2-{1pBt dRoe iy ] GDY|6-tetraRydsoyridita ety dr opy
I - 2-( éanbbhidmz;iqhdf]enyl ) - 2- oxoet hyl ] - N -[ (4- net hyl phenyl )sul fonyl]-1, 2,5, 6-
N'-(methylsulfonyl)-1 -[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5 ,6-tetrahyd ropyridine-3-
carbohydrazide;
N'-(methylsulfonyl)-1-[2 -0x0-2-(thiophen-2-yl)ethyl]piperidine-3 -carbohydrazide;
N'-(methylsulfonyl)—i -[2-0x0-2-(thiophen-2-yl)ethyl]-1 ,2,5,6-tetrahydropyridine-3-
carbohydrazide;
N'—(methylsuifonyl)— 1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,2,3 ,6-tetrahydropyridine-3-
carbohydrazide; |
N'-(methylsulfonyl)-1-[2-oxo-2-(thiophen-2-yl)ethyl]-1 ,4,5,6-tetrahyd ropyridine-3-
carbohydrazide;
2-{3-[3-(3-hydroxyphenyl)-1,2-oxazol-5-yl]pyridin-1 (4H)-yl}-1-(thiophen-2-yl)ethanone;
2-{3-[5-(4-hydroxyphenyl)-1H-pyrazol-3-yl] pyridin-1(4H)-yl} acetamide;
1-[2-(1-benzofuran-2-yl)-2-oxoethyl] N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide; '
ethyl {5-[3-(4-fluorophenyl)-1H-pyrazol-5-yl]-3 ,6-dihydropyridin-1(2H)-yl}acetate;
2-{5-[3-(4-bromophenyl)-1 H-pyrazol-5-yl]-3,6-dihydropyridin-1(2H)-y1} acetamide;
1-[2-(1-benzofuran-2-yl)-2-oxoethyl] -N'-(methylsulfonyl)piperidine-3 -carbohydrazidé;



t et rahydr opyri di ne- 3- car bohydr azi de;
N - (et hyl sul fonyl)-1-[2-(5-methyl thiophen-2-yl)-2-oxoethyl]-1,2,5,6-tetrah
ydr opyr i dwoeoro3r2s2ar bohydr azi de; PCT/IN2010/000295
| - [ 2- (4- met hoxyphenyl ) - 2- oxoet hyl ] -N - (et hyl sul fonyl )-1, 2, 3, 6-tetrahydropy
ridi ne-3- carbohydrazi de;
N - (nethylsulfonyl)-l-[z (5- nethylthﬁgphen 2-yl)-2-oxoethyl]-1,2,3,6-tetrah
ydropyri di ne -3- carbohydrazide; -
N'-(nethylsulfonyl) 1-[ 2- oxo- 2- (t hi ophen-2-yl)ethyl]-
1, 4,5, G a{;ﬂ?—‘{'[ﬁ(ﬁﬂétb lsﬂﬁo@l)l@dfﬁﬁﬂlﬂ@irﬁéh}ﬂﬁlayndm—1(4H)—y1]acety1} prolinate;
N - (nethylsul - 0X0- 2- (t hi ophen {zgplperldlne 3- car bohydra
zi de; S-methyl-N' (met ylsulfonyl)-1-[2-o0xo0-2- (th10phen—2 yl)ethyl] dihydropyridine-3-
N - (neth I fonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5, 6-tetrahydropyri
di ne- 3¢ %% 8¥azide a /] Y >
N - ( ”E%hﬁétﬁbbbf MnhthdthitshiZeroptp122-okbi2afiiephet-3-y))ethiphi+ 1L 4-dilg d&ypridimerdahy dr opyr |
di ne- 3- carbohydrazi de;
y (ng@arypéxdr%gn-g-[g&axo 2- (t hi ophen-2-yl)ethyl]-1, 4,5, 6-tetrahydropyri
i ne- 34y

N Y 238-R ﬁf?ﬁ&?k'gle {1v6-gHeRMUARI §1 phts thereof. 8. A
pharnace gp coﬁ%%sqflon CQ > | SI :%ﬁ%gnpound as cﬁgfned I n any one of
clalnBdﬁwdﬁm@ndumnbcmbomWhmm¢harnaceut|caIIy accept abl e ex0|p|ents 9. A

pharnace a | aim 1 and
one or 9 Sﬂéff}?g'g’i%’tl Tlyﬁaqg’ﬁoe%{@g}pge’é'%m)%ﬂyg}'Zﬁ'lcghydfﬂ%yrb ar ?raceut i cal
conposgg%gﬂwﬁﬁmgéalned |n claim8 or 9, wherein pharnaceutical conposition
is acid resistant conposition. 11. A nethod of treating a neuropathy,

nephr opantthyl-Ni-onethylguldera hi-[2-ypar(thiophesr?-yhethy -4 dihydwpyrdingiopat hy,
atheroscIeB(% Al zhei ner' s di seases & dermatol ogi cal di sorders by
adn1n|§?¢ﬁ Y ﬁzg? therapeutically effective amount of a conpound as cl ai ned

i N any 20metiflsulfanyl)-N'- (methylsulfonyl) 1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-
dihydropyridine-3- carbohydra21de,
2-(dimethylamino)ethyl 1 —[2-0xo-2-(thiophen-2-yl)ethyl];1 ,4-dihydropyridine-3-carboxylate;
2-ethoxyethyl 1-[2-oxo-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-carboxylate ;
4-(5-{1-[2-ox0-2-(phenylamino)ethyl]-1,4-dihydropyridin-3-y1}-1 H-pyrazol-3-yl)phenyl;
4-(5-{1-[2-0x0-2-(phenylamino)ethyl]-1,4-dihydropyridin-3-yl}-1-phenyl-1H-pyrazol-3-

yDphenyl;

2-[({1-[2-0x0-2-(phenylamino)ethyl]-1,4-dihydropyridin-3-yl} carbonyl)amino]ethyl 4-
methoxybenzoate;

6-methoxy-N'-(methylsulfonyl)-1-[2-ox0-2-(thiophen-2-yl) ethyl]-1, 4, 5, 6-tetrahydro

pyridine-3-carbohydrazide and pharmaceutically acceptable salts thereof.

7. The compound as claimed in claim 5, which is selected from the group consisting of:
1-[2-(5-chlorothiophen-2-yl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide;
N'-(methylsulfonyl)-1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-1,4-dihydropyridine-3-
carbohydrazide; ' ‘
N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl}-1 ,4-dihydropyridine-3-carbohydrazide;



claims 2 - 5. 12. The nmethod of claim 11, which is a nethod to mtigate a
pre-existing disease state, acute or chronic, or a recurring condition. 13.
A et hod wb 20102283280 a neur opat hy, nephropat hy, m cr oan@Ccopsthy/p00295
hypertensi on, heart failure, retinopathy, atherosclerosis, Al zheiner's

di seases & dermatol ogi cal disorders gg adm ni stration of therapeutically
effective anount of a conpound as cl&ned in claim1. 14. Use of a conpound
as clainmed in any one of clains 2-5 for the manufacture of nedi canent for
treatment of neuropathy, nephropathy, m croangi opathy, hypertension, heart

failur Q,[({leltlzé%ﬂ%é%lyﬁhﬁﬁé)@ﬁlﬂ]elﬁﬁ-ﬂil@dro‘ﬂyﬁﬂﬁi—@[}'c&erhﬁl@z&ﬁﬁﬁo?etld}&r mat ol ogi cal

di sorders. a conpound as clained in claim1l for the manufacture
of medbergoeiét for treatment of neuropathy, nephropathy, nicroangi opathy,
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manuf aciokydraideyedi cament, as herein described with reference to the

exanpl Ef[Z%ﬁ%?&Hc?Qy% ngylit-g-ei\)x%gtﬁgli] Jc1\5'-C(16111'[eith(glrl.ls'ulfonyl)- 1,4-dihydropyridine-3-
carbohydrazide;
2-[3-( {2-[(4-methylphenyl)sulfonyl]hydrazinyl } carbonyl)pyridin-1(4H)-yl]-N-
phenylacetamide;
N'-[(4-methylphenyl)sulfonyl]-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-dihydropyridine-3-
carbohydrazide;
1-[2-(4-bromophenyl)-2-oxoethyl] -N-(2-hydroxyéthyl)- 1,4-dihydropyridine-3-carboxamide;
5-(4-methoxyphenyl)-N'-(methylsulfonyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4-
dihydropyridine-3-carbohydrazide;
N-(2-hydroxyethyl)-1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahydropyridine-3-
carboxamide;
1 -[2-0xo-2-(fhiophen-2-yl)ethyl]-N'-(phenylsulfonyl)piperidine-3 -carbohydrazide;
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-[(4-methylphenyl)sulfonyl]piperidine-3- |
carbohydrazide;
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-(methylsulfonyl)piperidine-3-carbohydrazide;
N'-(methylsulfonyl)-1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]piperidine-3-carbohydrazide;
N'-[(4-tert-butylphenyl)sulfonyl]-1-[2-0x0-2-(thiophen-2-yl)ethyl]piperidine-3-
carbohydrazide;
1-[2-(4-bromophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide;
1-[2-(2,4-dichlorophenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,4-dihydropyridine-3-
carbohydrazide;
1-[2-0x0-2-(thiophen-2-yl)ethyl]-N'-(phenylsulfonyl)-1,2,5,6-tetrahydropyridine-3-

carbohydrazide;
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N-(4-chlorophenyl)-2-({1-[2-0x0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyridin-3-
yl}carbonyl)hydrazinecarboxamide;
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,5,6-tetrahydropyridine-3-
carbohydrazide; '
1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-[(4-methylphenyl)sulfonyl]-1,2,5,6-
tetrahydropyridine-3-carbohydrazide;
N'-(methylsulfonyl)-1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-1,2,5,6-tetrahydropyridine -3-
carbohydrazide;

1-[2-(4-methoxyphenyl)-2-oxoethyl]-N'-(methylsulfonyl)-1,2,3 ,6-tetrahydropyridine-3 -
carbohydrazide;
N'-(methylsulfonyl)-1-[2-(5-methylthiophen-2-yl)-2-oxoethyl]-1,2,3,6-tetrahydropyridine -3-
carbohydrazide;
N'-(methylsulfonyl)-1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahydropyridine-3-
carbohydrazide; | ‘
N'-(methylsulfonyl)-1-[2-ox0-2-(thiophen-2-yl)ethyl] piperidine-3 -carbohydrazide;
N'-(methylsulfonyl)-1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,2,5,6-tetrahydropyridine-3-
carbohydrazide;
N'-(methylsulfonyl)-1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,2,3,6-tetrahydropyridine-3-
carbohydrazide;
N'-(methylsulfonyl)-1-[2-ox0-2-(thiophen-2-yl)ethyl]-1,4,5,6-tetrahydropyridine-3-

carbohydrazide and pharmaceutically acceptable salts thereof.

8. A pharmaceutical composition comprising a compound as claimed in any one of claims 2-

5 and one or more pharmaceutically acceptable excipients.

9. A pharmaceutical composition comprising a compound as claimed in claim 1 and one or

more pharmaceutically acceptable excipients.
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10. The pharmaceutical composition as claimed in claim 8 or 9, wherein pharmaceutical

composition is acid resistant composition.

11. A method of treating a neuropathy, nephropathy, microangiopathy, hypertension, heart
failure, retinopathy, atherosclerosis, Alzheimer’s diseases & dermatological disorders by
administration of therapeutically effective amount of a compound as claimed in any one of

claims 2 - 5.

12. The method of claim 11, which is a method to mitigate a pre-existing disease state, acute

or chronic, or a recurring condition.

13. A method of treating a neuropathy, nephropathy, microangiopathy, hypertension, heart
failure, retinopathy, atherosclerosis, Alzheimer’s diseases & dermatological disorders by

administration of therapeutically effective amount of a compound as claimed in claim 1.

14. Use of a compound as claimed in any one of claims 2-5 for the manufacture of
medicament for treatment of neuropathy, nephropathy, microangiopathy, hypertension, heart

~ failure, retinopathy, atherosclerosis, Alzheimer’s disease & dermatological disorders.

15. Use of a compound as claimed in claim 1 for the manufacture of medicament for
treatment of neuropathy, nephropathy, microangiopathy, hypertension, heart failure,

retinopathy, atherosclerosis, Alzheimer’s disease & dermatological disorders.

16. A compound of formula (I), its manufacture and medicament, as herein described with

reference to the examples accompanying the specification.



