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The present invention relates to novel 5-HT4 receptor |igand conpounds of
the formula (1), 25and their derivatives, prodrugs, tautoners,

st er eoi sowene11/@Ead4ynor phs, sol vates, hydrates, netabol i PeT/IN2ODHIIES,
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wherein R, represents hydrogen, hydroxy, halogen, haloalkyl, haloalkoxy, nitro, amide, amine,
cyano, carboxylic, cycloalkyl, alkyl, alkenyl, alkynyl, alkoxy, aryl, aralkyl, heteroaryl,
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Represent ati ve conpounds of the present invention include those specified
bel ow and their derivatives, prodrugs, tautoners, stereoisoners,

pol ynor phwo 28nl0se34es, hydrates, netabolites, N oxides amrdTaNzoowe@es i cal |y
acceptabl e salts. The present invention should not be construed to be
limted to them 15N-[(2-Azatricyclo[3.3.1.131dec-2-yl)
propyll-4-hydroxy-1-isopropyl - 2- oxo- 1, 2- di hydroqui nol i ne- 3- car boxam de
hydrochl ori deg, e presents afyldropes,| ek, ?cyaloﬂlﬁylﬂa@fﬁ(:arzﬂdﬂ-)hetemaryl heteroaralkyl or
propyl] -4-h droxy | -i sobutyl - 2- oxo- 1, 2- di hydr oqui nol i ne-3- car boxam de
hydrochm“r“?rﬁféﬁYM[l (Tricyclo[3.3.1. 13 i dec- 2-y1)

pyrrolidin-3-yll-4- hyd oxy- 1- |sop%op - -oxo-l 2-

wfﬂ dr oxy- | -i soprop
carboxam' 0-3
. 13" 7] dec l

propyll 4- hydRpxmﬁﬁaﬂ§oproByl-é gxo-1, 2- dmhydrqu|noI|ne 3- c&xboxanlde
hydrochl ori de; 25N-[ (1, 4-Di azatricyclo[4.3.1.13 8]u
propyl1l-4-hydr oxy- I-|sopropyl 2- oxo-l di hydro- quin I|ne 3 car boxam de;
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N-[ ( 2- Azat ri cRoerspsent hydrogenyjligeccyzloghkyl or heterocyclyl;

propyl] - 6-am f i sopropyl - 2- oxo- 1, 2-
d|hydrqu|nolgﬁg4gﬂﬁggg%¥?the N-[2-(Pyridin-3-yl

met hyl ) - 1- azalbiaog B tﬁ[PZeS@tﬁydieg&n?,al!?}ll] cygloplagirag Reterpeyeddpr opyl - 2- oxo- 1, 2-

di hygy oqui nol ¢ ﬁmgl r;gg moqgwntﬁh‘h[ %on(n'ﬁ%&'fm t%'9y111rember rings, whlch includes

met hyl ) - 1- aza cyc - 4- hydroxy- 1-i sopropyTl - 2- oxo- 1, 2-
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sopropy%egkg&QSkTZNg5g%gro- 10qU|noI|ne 3- car boxam de;
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hydrldqui nol i ntpegificallyy s serrpands\of (tlps Apvgatidnc gre| wspfol 3n the) FeatmentDofy yarious

ﬁty 33/'01: hﬁ%gg;%xh hs daSPRESPRY SeaPreRtPaileads, hstbSicRiAl Biolakd) astic MAKIRPURITUIE

15N- ( 2- Bwpyricezdampm,c@am{n@ dyspepsy deitabl: Pavel 4syngramex goristipasiopr dyspepsi2, oxo- 1

, 2-di hyqsrs gén hﬂl%es ?P%%Qﬁs}éw ﬂ%siy&ﬁf?ﬁmkRBﬁ&%tem disease, Alzheimer’s disease,

N—(2 Et hyl- trlcy 3.1.713" 7] dec- 5-
met hyl ) wmym@mdexr¢mpr O[RyHinQ NeWo glcal-dlmﬂwmrqu prodlipyascudarchiyorsissscttitii e
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pi peridin-4 - 4- hydroxy- 1- |so propyl-2-oxo-1, 2- dlhydrqu|noI|ne 3- car boxam
i de In another aspect the mventlon relates to pharmaceutlca compositions containing a

therapeutically effective amount of at least one compound of formula (I), and their derivatives,
prodrugs, tautomers, stereo isomers, polymorphs, solvates, hydrates, metabolites, N-oxides and
pharmaceutically acceptable salts thereof, in admixture with at least one suitable carrier, diluents,

25  adjuvants or excipients.
In another aspect, the invention also provides a radio labeled compound of formula (D) for

use in medical diagnosis or therapy, as well as the use of a radio labeled compound of formula (I)
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20hydrochloride; N-[(1-(Pyrrolidin-1-y1)

tricyclo[3.3.1.03. 1nonan- 3-y1] - 4- hydroxy-| -i sopropyl- 2- oxo- 1, 2-di hydr oqui no
| i ne- 3- cawbaram3oky PCT/IN2009/000745
N-[(2-Azatricyclo[3.3.1. 131dec-2-yl ) propyl]-6-nitro-4-hydroxy-I|-isopropyl -
-0xo0-1, 2- di hydroqui nol i ne- 3- car boxam de;

25N- (2- Azatricycl o[ 3. 3. 1. 137] dec- 5-y1) - 4- hydr oxy- 1-i sopr opyl- 2- oxo- 1, 2- di hy
droqui nolj p@pade aGREdRAMBAN Ehefull il fhe GRth@enfl 6 various disorders that are related to 5-HT,
N-[(2-Azatricycl o[ 3.3.1. 131dec- 2-y1)

propyl] - EPDPB’@YPoxy | - met hyl - 2- oxo- 1, 2- di hydr oqui nol i ne- 3- car boxam de
hydrochl ori dejy another aspect, the invention relates to the use of a compound according to the present
N-[(2-Azatricyclo[ 3.3.1.13" 71dec- pr ] - 1- benzyl - 4- hydr oxy- 2- oxo ‘1, 2-d
i hydr oquinversion nie- cembaesian s At é'éSthS)'éFr &eﬁrebrapter@ "wement (‘N?bF‘ﬁ'Htf?c“Fﬁ- “31).
cycl @exmka.célnéaym e Yrehtme HORFQBMIon 3 BRe hertiche i3 U hdSdridiRns- car boxami de
hydr ochl ori de; (4-(Pyrrolidin-1-y1)

cycl ohexyl ) - 4I'h§ﬁt!ir*6‘2 T aspechthe Hiypntien gglatey toocampesitions FompEFing andsmethadsfor ani de
hydr ochl gidd@mpolifds 4Pfbih®3 3 49PCT/ 1IN2009/ 000745

N- (2- Met hyl-2-azatricycl of 3.1.13, 7] dec- 5- y1) - 4- hydr oxy- | -i sopropyl - 2- oxo-
1, 2- di hydr qu Yebppother aspeety @S%Hﬁ'i'tﬂ’@ rther relates to the process for preparing compounds

N (2- Met mron%ulemteﬁructu&} eér%aﬁve; PraditlBS andtreks, StepabCisOHRérd Apblyrorphisd Edl¥ates? - 0XO-
1, 2- di hydr oqui nol i ne- 3- car boxam de

5N- (K0 vebydyat eszmatz%ﬂ'rtrW@P(tsiF%a'@ pharmaceptigally asceptable salisy dr oxy- | - i sobut yI - 2- 0x0-
1, 2-di hydr Oun&Qééeﬁ'@t" ve?toﬁ'\?{nhﬁs(@ﬂh@ resent invention include those specified below and their

N 2- (Pyridin-2-y azabi cycl o[ 2. 2. 2] oct - 3-y1] - 4- hydr oxy- 1| - i sopr opyl
- 2- 0XO- 1dezwatmep,ympq;'qgﬁ, #blfqn‘ﬁ‘éi, 3Lefg§;s%grém)rd@norphs solvates, hydra es, metabolites, N-

N[ 2- (Pys;,h&’ésranx MiriWBdeidally lcc%ft@thé garﬁlﬂ{e%r&ezd.%n& b hob¥ELRARMRAYS bé- hydr
oXy- 2-0x0-1 E hydr oqui nol i ne- 3- car boxam de;

N[ 2- (Pyril'ﬁlt‘?ithﬂVWet hyl ) 1- azabi cycl o] 2. 2. 2] oct - 3-y11- 4- hydr oxy- 1-i sobut yl -
2- oxgs 1, Ko Hh s e ﬁP”d&@zr -1 I-2-0x0-1,2-dihyd line-

N ( 2 Azat r| cycl c)),[ [5' g %I-)?-%‘?ﬂpr opyI lls%p;t%ﬁyoproé%ﬂ ] yh;r/(glrlllc?)?;nez oxo-1

,2- di hy&ﬁ@h@ﬁaﬁ‘eﬂe ‘Wﬁ@cﬂo@&r boxam de:

15N ( 2- Rl A b4y GLR[ 3. 313IL&§2%])3)%yﬁ A hydR5QAYikdbuty1 DEREM B-dinyusudeyine3 0x0- 1,

2-di hy dro |no i ne-3- car

N-[(2 Az qxe%ipbmo@lorldzmdec 2-yl) propyl ] - 4- hydr oxy- 2- oxo- 1- (pyri di n- 2-yl
t hyl AL P i - Xy-1-isopr oxo0-1,2-

rrNe[(32/ ?Azrgt ﬁ??/dclbl})s 33311&“1]1{%%2%@0@3813('{1;&1%O?yf:ﬁdrczyhlyé?poggl2 0201 21 (pyridin-3-yl
net R ) - dihgdroguineling; 3reerhenapde; i ne- 3- car boxami de;

N [ (5 Ailﬁ%[{éﬂqﬁ?’ﬁ%ﬁ{-%gﬁﬂegi@%@epr32]'dé’d 2-pHpreYY]-a-hy dr¥e- RREpropyl-oayidE-oxy - 2- oxo- 1

N-[(2 Az$ihydrequinolipes3-garboxpmider dec- 2- y| ) propyl | - 1- cycl ohexyl - 4- hydr oxy- 2- oxo-

1, 2-di hyqr, eh@lo. C 11@&:2-y1) propyl}- roxy-1-isopro -0x -

25N[(5mkv£§?lgﬂxn§i”%§§'t f?‘?:[?gfqg][ e O Y e ohexy! - 4- hydr

oxy- 2- ox® ﬂdr%U'WlmafﬁH?ﬁaﬁMqhﬂMIE%ﬂ%oxam de;

E)(ﬁ Hyd! GXMD%zﬁEé}Icfd[zPW'lUﬁlﬁrdé’bJ- Q%Mﬂ@g A%y dtok P QRpidpy B2-BYST, 96itykird Sobut y ! -

[

X0-1, 2- hydr odui nol i ne- 3- car
(5- Hyw'mbye -casbaxamidsic| of 3. 3. 1. 131dec- 2- Apr opy11- 1- cycl opr opyl- 4- hydr oxy

- 2- OX0- 1N%(2 Azatricyclo[3.3.1.1%"]dec-2-yl) propyl]-4-hydroxy- 1-isobutyl-6-methoxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide; |
N-[(2-Azatricyclo[3.3.1.1*")dec-2-yl) propyl]-6-chloro-4-hydroxy-1-isopropyl-2-oxo-1,2-

30 dihydroquinoline-3-carboxamide;
N-[(2-Azatricyclo[3.3.1.1*")dec-2-yl) propyl]-6-fluoro-4-hydroxy-1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide;
N-[(2-Azatricyclo[3.3.1.1*"}dec-2-yl) propyl]-6-bromo-4- hydroxy 1-isopropyl-2-o0x0-1,2-

dihydroquinoline-3-carboxamide;



30di hydr oqui nol i ne-3-carboxam de;
N-[ (5- Hydr oxy-2-azatricycl o[ 3. 3. 1. 13" 7] dec- 2-y1) propyl ] - 1-cycl opent yl - 4- hyd
r oxy- 2- oxwokpf/030i4aydr oqui nol i ne- 3- car boxam de; PCT/IN2009/000745
N R5- Hydr oxy-2-azatricycl o[ 3.3.1. 13" I dec- 2-yl ) propyl ] - 4- hydr oxy- 2- oxo- 1 (te
trahydropyran-4- y1)-1, 2-di hydroqui nol i ne- 3- car boxam de;
2011/ 030349PCT/ 1N2009/ 000745
N-[(2- AZﬁt[gzL&%ﬁ#c%l%p% il13I§J%sl§ry1)?pmﬂy)]mm&1_wdﬂay§in %},Sro%ypzcexolr ft et rahydr opy
ran- 4- hydr oqui nol i ne- 3-car boxam d
N[ (5- w@hﬂ&wzwhzﬁwwéwes 3. 1. 131dec- 2- yI)pr opy1] - 1- benzyl - 4- hydr oxy- 2-
oxo-1, 2- QL NALthy1R 1324685 E16pN 161853 - 1]-4-hydroxy-1- I-2-0x0-1,2-
5N-[ (5- :?g%g?ﬁ{% agat rt|¥:|§cl 0[35, PQ ‘J, ] y;?’ﬁyprgﬁﬁ’ff‘iy %x;/)droxy 2 0x0- 1-
(pyri di Q)ldy<PQ¥El° 1-§-carpoxamigdeny dr oqw noI | ne 3 car boxam de;
N[ (5 Phﬁqykp,%dﬁazza&nhamma%b?eyé{o[lz& zﬁm? %ﬁsgpvtsbprépﬁ;zddmyﬂ oxo- 1- (py
ridin- Zh% L hydr oqui nol i ne- 3- car boxam de
N-[(5-P hxdm@ma aﬁt—?ﬂfywﬂf%s 1. 137] dec- 2- Apr opy
1] - 1- cy chQPMRRW 2 Az AV RXY 3 21 PfdRe b Ar4- LRV Af oléReBdmprboxam de;
N-[(5- Phlg?\gl 2- azatrlfzycg%o 3.3 U’f&c 3;377] dihg-g-ys)g%?gﬁpyl] hyd?(gxy | -i sobutyl
- 2- 0X0- 1quimolig¢-Bryarbexami I|ne 3- car boxami de;
N- [ (5- Pher Yisoﬁroﬁﬂ@-iﬂaﬁbé%l@[b% 1B J]déc35 %ﬂ)ﬂﬂ{yd%xymf&%h By 9l dro2- 0X0- 1- (2-
met hyl benzy ) - %/Fslr oqui nol'i ne- 3- caf boxam d
15N-101.- (W@'&ﬁ?ﬂ?fbﬁwra 4-yl met hyl ) pi peri di n- 4-y11- 4- hydr oxy- | - i sopr opyI
0x0- 1, 2-NGh. hx.sizryp%mwyuem”meabbﬁw&sxy Ns[)amw et&abydamprb@indlinybmet hy
Dpi peri di n- -1-cycl opr opy1-4- hydr oxy- 2- oxo- 1, 2- di hydr oqui nol
i ne- 3- caﬁaﬂl?%ﬁwﬂ@ie
N-[ 1- ( Tegr@ySaRpme @ﬂrWid@@ﬁ?MQﬂﬂyﬂﬂtﬂ)@Pd}y‘} -i¥opkop¥t-DY%ds @&yd.ﬂydyoaqhutmetﬂ 0X0-
1, 2- 20di hydrogw no i ne- 3-car boxam'd
N-[1 ( Teaarbongraide pydreghloridg) net hy Dpi peri di n- 4-y1] - 1- benzy1- 4- hydr oxy- 2- oxo- 1,
q'ShydI(IQﬂBhl%Ph 'a%n%cﬁ)ﬁ p@)fa']ﬂeg@*ylﬁt ﬁ)]drg)@elnﬁgﬁ}xﬁg/l -2-o0x0-1,2-dihydroquinoline-
p| peridin-4 roxy-1-i sopropyl-2-oxo- hydroqui nol i he- 3- car boxam
ide; N [%ququmrdelhvérpﬁﬂqmqﬁl)
tricycl a3, g @%ﬁé}%ﬁh ﬁwjld%c%,@%@Jhgmqw,%xfmwdwz 8x&xQ- 1, 2-
25di hydr oqw nol i ne- 3-car boxam d rrolidin-lI-yl)
tricycl d{l'&’d@%"@BE%%rﬁ@IhO@m}df]h-ﬂmé‘})@ﬂ' hexyl 4- hydr oxy- 2- oxo-1, 2-
di hydro s {265 5-9bl dhyAroghinodihe:3-carboxamid
tricycl g{[ﬁéngbqn@ﬁ&.ﬁ%?g@? lls@é(?lpzyyl 4- h§ ro)?;/oq m(())xo- 1caZr-0xaml )
di hy?8@r odivdreshloride; 3- car boxani de 30N-[(1-(Pyrrolidin- 1-y1)
tricycl L 4.1.0> fhioRdH - OO M 1 %P1 -ido bli-bﬁhﬂz-% bwet hyl) -
1, 2-di h%?éim%ﬁmn!ﬁg%?%gan‘? d]:aho 9lixl- -h%yr r%l ||d|pir‘1({p? Ty
tri cycl ojuinone3g@baiamidean- 3- y1] - 4- hydroxy | -i sopropyl - 2- oxo 1, 2-
ﬂll- P)(/?-r ?W:_[{?gfluagﬁ%aoﬁ@r ppxﬁg& g—?l)pmm 8L ABRRAIACEL DRI YO P 45
idin-1-
tricycl ‘:‘D’d@%'@@%ﬁ% x3mide} - 1- cycl opr opyl- 4- hydr oxy- 2- oxo- 1, 2-
di hyxr Oqle'éi‘%étﬂ%cﬁ%ﬁlﬁ qm}@e@lﬂﬁ -4 hkl(iré)gy {-Rypro IJZCBx%‘llZ Hlia}droqumolme 3-
tricyclof nonan- 3- yli 1- cycl ohexyl™- 4- hydr oxy- 2- oxo- 1, 2-
di hydr ooﬂﬁh?é#m'ﬁ@h@f@éi%@?am de;
5’; f) )2( MY ;&2‘ | & ZerR$AbI31CY P RES2-31) bropyi)-AlH Bloxy-1 ¥h &Ry DYdxb-14- MM et Sta¥nolind -$.0PT OpY!|
carboxamlde hydrochloride;

N-[(2-Azatricyclo[3.3.1.1*")dec-2-yl)propyl]}-1 -benzyl-4-hydroxy-2-oxo-l ,2-dihydroquinoline-3-
30  carboxamide hydrochloride;

N-[(4-(Morpholin-4-yl) cyclohexyl)-4- hydroxy I-isopropyl-2-0xo0-1 2 dihydroquinoline-3-

carboxamide hydrochloride;

N-(4-(Pyrrolidin-1-yl) cyclohexyl)-4-hydroxy-1-isopropyl-2-oxo-1,2-dihydroquinoline-3-

carboxamide hydrochloride;



di hydr oqui nol i ne- 3- car boxam de;

N- (2- Met hyl - 2-azatricycl o[ 3. 3. 1. 13l dec-5-yl net hyl ) - 1- cycl opr opyl - 4- hydr oxy-

2- 0x0- 1, 2wodbtwudozgqui nol i ne- 3- car boxami de; PCT/IN2009/000745

N-(2- Met hyl - 2-azatricycl o[ 3. 3.1.13" 7] dec- 5-yl net hyl ) - 1- benzyl - 4- hydr oxy- 2- 0

X0-1, 2- 10di hydr oqui nol i ne- 3- car boxam de;

N-(2- Met hyl - 2-azatricycl o[ 3. 3. 1. 13" 7] dec- 5-yl net hyl ) - 4- hydr oxy- 1-i sobut yl -

- 02((2) 1, Zﬁl{ﬂi\gmﬂ'lﬁquim@cio[&% 3% 8, &Idng-glm@' ,drolxy-l 1rs10p|r(;pyl -2-0xo0- I1 2;1 4 ,
Met azatr 1.131dec- 5-yl net hy 1- cycl ohexyl - 4- hydr oxy-

- 0xo- 1, ?‘XWWH‘P 'EﬁJ# ﬁ%ﬁ? d8. car boxami de:

15N- ( 2- Btdy Mearyazaumwm[m B.13)dkc- $31pBeychopydpyee-hydrpxyl2-oxs 1 opent yl - 4- hydr oxy

-2-0x0-1,2- dih ne- 3- car boxam de;

N-[ (5- NEQL&P@W“?O T“ 8.3.1.131dec- 2-yl ) propyl11- 4- hydr oxy-| -i sopropyl
- 2- 060- INZ2- muiwdra@amyamta.neﬂ Fldeab Hysatiidetsy anigbbutyl-2-oxo-1,2-dihydroquinoline-

N-[ ( 5- But oxg/ 2- gi;at ricyclo[3.3.1.13" 7] dec- 2-yl ) propyl ] - 4- hydr oxy- 1-i sopr opy
| - 2- ox0-TSaROXBPEhy dr oqui nol i ne- 3- car boxani de. Detai | ed Description of the
| nvent i oW-[2-(Pyridin-MpinREF1)at hesivgcs2 sLRceIlyl uhgdionyl awiprgyt Boxe1,0sed in the
specific cEltl on and c] ai H‘E‘ have t he neani ngs given below The term "hal ogen"
means f |4iydroquinoping-3Farpexamidenni ne or i odi ne. 25The term "al kyl " neans :
st r ai ghtNghatyadr2- hhﬁﬂﬁybﬂcbzﬂ)ﬁd}’cﬂﬂan bee-3-aigil aatlopropidstiydrgy 9adxel y2-of  car bon
and gyd %feﬁigoato tai njng no unsaturation, having fromone to eight
car uRR "\7\}1 P#8'%Gt tached to the rest of the nolecule by a single
bond. quJpptmﬁmm "2y Ikigthy ) a6yl dE.L DJder-3VpH- A3y drogy-ytobutyt-poe@y R, i so- propy!
and the Jdl ke. The term "al kenyl" means strai ght chain or branched aliphatic
hydr ocar 'B“r‘?“{jlr“ﬁ‘ﬂ Pnestyearb®e®idsi ng a car bon- car bon doubl e bond and having 2 to
10 car bCNL @t%cycﬁx[eml ﬁ*’wec-ﬁwﬁﬂwll lﬂymmyl-mymﬁy pokengt, 1-propenyl,

2- propen (allyl) |so enyI 2-nmethyl - | -propenyl, 1- butenyl,

2 but eny‘¥ yaFpguinling: 3-gasb oy 9011/ 030349PCT/ | N2009/ 000745 The term

" al lisy nwi-freankryabnal Ot jdedzy Npropyl PI-saebedhjtyshyor atdy plhydrdiiseinelsavi ng at
| east one carbon-carbon triple bond and having 2 to 10 carbon atons.

Exenpl ar§™bo%midéiy| " groups include ethynyl, propynyl, butynyl and the Iike.

The t er N{@lAQ@ikycloBaNSI @dedt Wbmgﬁpupycﬁbiyambﬂm.wyadm axegen-13-nkage to
the rest of the 5no ecul e. . Exenplary "al koxy" groups include rret hoxy,

et hoxy, PMEmArERUne-3-csbBeBilst oxy and the Iike. The term "cycl oal kyl "
means n%{@fmﬁfcyﬂomnlol3@]Hemlbft)pro§w]21-h52dr6>lynl}oﬁyB(;Sﬂﬂm@‘ yleth@)212-car bon
at ons. nplary  "cycloallcyl™ groups I ncl ude cyclopropyl cycl obutyl,

cycl perﬂ"ﬂk’déﬂ‘i&l‘“f"r‘l@' ‘faEoxamiithe term "hal oal | cyl " means straight or br anched
chain alrw(iz AARicgab 3c0rifaed2-ngpopa)-1-Oydidpemel-£Aydiony-RobwIR2- Exenpl ary

"hal oal k gr oups | nc%ﬁ ude, fI uoronet hyl, difluoronethyl, trifluoronethyl,
trifluor FRARInofine 5ea5baxapde; dlfluoroethyl and the |ike. The term
"hal oal kexe: Azaﬁayao[sur.lal’@mc D)o heytidhaaila-iadiay-oxadi X dihgdrequirioinsi Ny
one to three carbon atons. Exenpl ary "hal oal koxy" groups include
f1 uor onBr FEBEaMYES | uor omet hoxy, 15trifl doromet hoxy, trifl uoroet hoxy,
fl U%Oetl“hl%mydﬁhxfylmtﬁﬂifmxy 18R décheyihprési]- l—cyclohexyT—h&nyﬂr@RyﬂZ oo ylz- nmeans any
functional gr oup or_supstituent derived froma sinple aromatic ring,
Exenpl ardjhydigayine "&F%EP;SEO"?WWude phenyl , naphthyl, thiophenyl, indolyl, and
the li keN (5118 kXl D-azak Y dISTY B.1 . IFHads2- ﬂﬁlﬁbﬂy}ﬂm-ﬁydﬂ&yﬂaﬁd}&w})l 2dixoact | y bonded to
an al kyl group. The term "heteroaryl"™ means organi c conpounds that contain
aring ﬁ"?yﬁt"tqﬁﬁ“é"'%?o}ifaé'i’%?'ﬁ@’eQO atons in addition to carbon such as sul fur,
oxygen Oy-[(3iHydRES2-az8GicRA[8.301 1 t)ae-1-VifGopyTleseiopetpl L4-Bytrbxyed-oxE 1,0RYy be
repe, ted nore than once in ring. These rings may be either sinple aromatic
ring® orditgrpauinghingr3- ﬁar?qxﬁ@?eExenpl ary "heteroaryl" groups include pyridine,
pyri m dinngs- %F&ﬁﬁézﬁ@hfdﬂﬂi& 3F1UPYliec- Tl 15prapyRrvdyclop¥iity 10)-droxgxaaa@ak y2-,  pyridyl,
pyridazinyl, pyrimdin and the like. The term "heteroaral kyl" neans
heteroar‘{}'?ydquﬁﬁok"}fd:f -eatboxgmidsct | y bonded to an al kyl group.

N-[(5-Hydroxy-2-azatricyclo[3.3.1. 1*7)dec-2-yl)propyl]-4-hydroxy- 2‘oxo-l -(tetrahydropyran-4-
yl)-1,2-dihydroquinoline-3-carboxamide;



25 The term "heterocyclyl” neans 3 to 12-nenebered rings, whose ring
structures include 1 to 3 heteroatons; these additional atons may be

r epeat ed wonretirdsessoonce in ring. Exenplary "1-IeterocyclPgI/iNgogoa@s43 ncl ude
pyrrolidinyl, piperidinyl, norpholinyl and the |iKke. The foll ow ng
groups may be substituted or unsubstituted, they are cycloal kyl, aryl,

aral kyl, heteroaral kyl, heteroaryl and heterocyclyl. . Optionally

substi t ug zSAaanctyheﬁes 1gr30}d9@2%ympﬂ]m§ab@,enestotr(emylaa)pgraaupympnsr sting of

hydr ogen r ox al ogen, , nitro, thio, oxo, carboxyli ¢, amne, am de,

al kyl , k)@%‘iﬂ““ﬁ ipesirarin xaﬁ‘r‘ ®hal oal koxy. The term "stereo i somers” is
a gener a\. [t yBrd9L2- ahtnc AGPBIISI*Olded NONrOFYINI daayrmycﬁsw Bsxd-nat differ only
in the orlentatron of eir atons in space. I ncl udes mrror imge

i soners 'W%TQ’WW)“?.NZOOQI 000745 (enantr oners), geonetric

(Ci S-5t 1 Aq05-Hyes¥S L Sazainidy dISO 3N 157 jaéc-Z-ONROpIIIE hydrblty- 18k | { HiaidireneIntektiyl)al
centre that are not m.rror inmages of one another (diastereoners).

The t er mh-2-gihgdPaniroling3vadgxamydeief er to a conmpound capabl e of converting,
ei t her dut@qiht:yyrqrazam@lycw@t iy ﬂé&tﬁylwmmr&@%éiobﬁ(byhﬁnez -AmRthythe

action of enz gastric aci the I'i ke Sunder in vivo physiol ogical
condi t i oh&dif ’@q“'“‘é‘ﬁﬁﬁﬁﬁbP@"B% dation, reduction and/or hydrolysis).

The terny. [(%Qih\ér%fl@ azhtficy¢ffslz 1 Q’ Q&%czrymﬁo@unm@wt@ 1-£4 ngzJeat ween
compounds of the present invention and sol vent nol ecu Exarrpl es of
sol Vi& et '?yﬁt‘tqﬂﬂl‘é"“ebﬁ?a’%ﬁ"émh’ét limited to, conpounds of the i nvention in

combi nat-QB-Piehy1- 24248 EycId[ 59PN ONER Ay ) pREPYAOhydrdX 1t INRSKy1-2dixaBL DY | sul f oxi de
(DMBO), ethyl acetate, acetic acid, ethanolanm ne or m xt ures t hereof. 10

The t er rdimirapigplire-tearbayamideed when sai d sol vent is water. is
speci fi gafdsypnemynanntigicfnls s hat 7]414& zhg)rqusewdrdxweatoma rﬁ&ﬁylﬁéﬂz%’ﬁniz-
nol ecul e _can be .associated with one l'ecul e of the conpounds of the

present qw&‘it‘l"Blr'f‘e'%%‘Pan@' & hydrat e. Furt hernore, it .is specifically ‘
Contlerrplﬁtﬁ@tetrh%rdppmth@rhétﬁﬁ ﬁeridﬂ)\/ﬁﬁ?l]hflﬂdroﬂ?-ﬂﬁs&p%@l -DBgo-$ol vent nol ecul e
may be associated with one nolecul e of the conpounds of the pr esent

i nvent i ghydeaguipoline-3cahaxpidst e. Additionally, it is specifically 15
conterrr)lranectetrhardrdpymmeymaﬁﬁ lseﬁdnt\mmmpcrbasﬁymn?rar& 2.selivent nol ecul e
may be associated with one nolecul e of the conpounds t he present

i nvent i dhihydegumolipe-3caloxphidsy at e. Furthernore, solvates of the present

i nventi cmna{] trﬂ%?@?ﬁhﬂtﬁﬂetﬁﬂ?pﬁﬁgﬁdﬁi@ﬂ]}-@fhy&‘éﬂ@q)uiwﬁtyﬂﬁ -ok&r¢,2pr esent
invention t retain the biological fectiveness of the non-hydrate form
of e npEgHS!ineThrarkaspmides aut oners” i nclude readily interconvertible

i soneri oy tp(mar%r@ E\ﬂylbﬂ?pezigﬁl%ﬂh A1 pehyy-nY e xpDoko k2L O aut onerismis
an exarrpl ﬁ" term " pol ynor phs" include crystallographically

d| sti nct ‘WSW'"B‘F"‘@O‘?\"M% ®with chemcally identical structures. The term

" et abolN ttephehaﬁﬂrﬁpet.@.nmummp&e r%y.esn zbaxotrpmmghroamorme -daformide;
"derivative" ref from a conpound accordi ng to 25

f or nul a N-b(}- Pléfffﬂ'dt"h'e}"r "’tcaﬂt’[ér%elr% ]"g't‘@ﬁe)(ﬁ éﬁhﬂ?@(’%ﬂrvﬁwbﬂw%eﬂ vat es,

hydrzgt esj,,hyhl,-dqmngmﬁ mogh,ardgaceutl cally acceptable salts thereof, by a
sinmpl e chem cal process, converti one aqr nore functional grougs such as by

oxi dat i dt't[(ltﬁ%"r%'d@n‘at'r tsrryclawyt %t ngppn- 3e\§1 éﬁr?'?@ér'r%wdfrrar%a%b ion and the
i ke. d,hydroqum0|memr[§o§5|ﬂ’ﬁ]e treating”, "treat" or "treatnment” enbrace all
t he neani n S_suc revent ative, 30pro | actic and palliative.

The phr %K W'ﬁﬂc‘eﬂ?l’ﬁé‘t'?@3 Q:eb?%ﬁﬂt3eylgé11¥"€'¥y' -TAYITERt€9Xhdt the substance

or corrpq;mytjroqnmgmﬁt},geoogmatr ble chemcally and/ or t oxi coI ogically, with
t he ather %ﬂdlen s conprising,a fornulation, manma belngtreated

t her¥éwi IOy odigne - DO piéHr HRBneRsr o0 Aghyaroxy- 2-°*Phle<Pprﬁri'a§er'methyl -

"Ther apeltg‘,a,giadrt,d(,,,%i,f,@gurg@xaa{munt IS defr ned as 'an anount of a conpound
of the present Invention i,). treats or prevents the particular

di sease,N-KonBirtqligip- 'o}")tllcxﬁ?[éér‘ Qi ]i“?"aat:‘t)éhﬂrat’ Qxy-biiopPiopY lad-#%0- bt~ el i mi nat es
one or rm{y@may,mt,gr@cagjoxg,n@epartr cul ar di sease, condition or disorder (iii)
prevents or delays the onset of one or nore syrrptoms of the particular

di sease, 5condition or disorder described herein'. The term

"nmodul at or" neans conpounds, agoni sts,_antagonists, |igands, substrates and
enzynmes which directly or jndirectly affect the regul ati on of the receptor
activity. Commerci al reagents were utilized wi thout further
purification. Roomtenperature refers to 25 - 30 C IR were taken using KBr
and in solid state. Unless otherwi se stated, all nass spectra 10 were
carried out using ESI conditions. 11-1-NWVR spectra were recorded at 400 Mz
on a Bruker instrument. Deuterated chloroform (99.8 % D) was used as

sol vent TNB was used as |nt er naI ref erence standard Chem caI shrft vaI ues

S e —— r 1 -, =



30l n the conmbination of the present invention, the conpounds of the present
i nvention and the above nentioned conbination partners nmay be adm ni stered
separ at elwo(2e1ign3odawt of parts) or together in one phar meCEaN20HD00745
conposition (e.g. capsule or tablet). In addition, the adm nistration of
one el ement of the conbination of the present invention nmay be prior to,
concurrent to, or subsequent to the adm nistration of the other el enent of
t he conbNfat{P9Rolidi-1tynaricyempnsin ©3')ednai-B&/1]-1-dykloprop¥t-hydroxy-2-oxo-1,2-

2011/ 030 ,49(ECT/,I N200Q9/ 000745 present invention and the one or nore

addi t i ondhydiequinpling-igpreaxamide: 51 ¢ present in separate fornul ations these.
separ at eNf{orPyHralidieNns) teyldpe3.a0hi]ninai-8yid -sicfokbtydAdgdoky-2axod@quent i al | y.
For the é{,ée@t meng. Oé %%even ion of the above nentioned di seases and

condi t i oHEYCEMYWURYS BT XU nventi on can be used in conbination wth

i murfol ogi(e-MetipRrRatbro[3.3uak’ e 5-AmethyBxchydtoxy- 1Hsopospy 2oken,2wi t h A bet a
pepti de g dderi,v tizf_ﬁs t hereof or admi nistration of anti-A beta peptide
ant i bodi @8ydroquinoline-4carbaxyagiide; ' he i nyention relates to the use of a

conmpoundNge-amtili-ngzittccisg3. pi a$8ddc-3-yhnetyl)arcyc lpopyibi-naidxgrR-mict I2-at | east
one further actiY,e ién edient for the manufacture of a medi canent for the
t r eat men?irognoling: s CHROHMYE seases and conditions nentioned earlier.
%Oyuner 010-?2-'1\%35@23@&6@&:&)[33.@.ll'"qadii-ﬂ-ydmﬁthﬁi)i ﬁ&i@h@mn@lﬂ?dj'-agqxbggﬁ-or)efsl of
ydr.agen, carbon, njtrogen, oxygen, phosphorus, sulfur, iodine, uori ne,
br orithe %&"Hﬁ?%‘f'l"?i@eﬁ%ﬁﬁfggm%l e: 2H, 3H 11c, 13c, 1l4c, 13N, 15N, 15180,
31p, 32pN-(BMethyl23katridy2H[3.1.2527)dRFB-ylhsiyl)-4HBroxy-14Esbuty82BK0-4,236 Cl . A
conpound of general fornula, (1) can be radio | abel ed by using standard
t echni quiydeomineling3 sareAmidee heni stry. Al ternatively, conpound of fornula
(1) radin-(b-akehyed-avadibyclold3.n adl)@icsoyimphynd -3 clohdist-i-hykoty-2-oxene- of the
starting materials §>r {n an internediate used in the synthesis of the
conpoundliBydreapinelipe; ’(C‘I“s"?xa%‘?e’ exanpl e, see Arthur Mirry 11, D Lloyd .
W | | isamsy-(DEg3NDR Gzamieyicloess. 5.1 deb- 5 Amthpps.cymopentyll-4aydroky-2-okatl@r sci ence
Publishers Inc,, N.Y. g1958 ~and Melvin Calvin et al. Isotopic Carbon John
Wl ey ardihxssepuinoljpe-3-capbexamideig)  Synthesis of radi o | abel ed compounds may
be convenijgnutioRer-hakdgclof3y3. B1Y Ridt-0iyHpiopPig4-h3BrosyppddpripyEped-Bli zi ng i n
cust om synt hesi s of ragi o |.abel ed probe conpounds, such as Anersham
Cor por at §iByfrogumofingys 68r ?@f’t‘j‘%taé‘,d I L; Canbrige |sotopes Laboratories, Inc.
Andover , NJ5; B3 a2-gzatrd 16 Bt 1. 1 '€ flec- Y HbropATn Aok e | -idopiop B oty 12-
Lab%r atorjes, Lexeng, ES;ag@mri can Radi ol abel ed Chemicals, Inc. & St.Louis,
vo, 20 dihydroquigolines3caiBetamideanal ogues of compound of formula (1) may be
used i n PéchiddPeschiptich dIhé vémmnal uate the role of 5-HT4 receptor |igands
be | nvol ved: Onless ctheryigengen diieloUav e Ba A AN Brsitor 10 S Bberd as
i magi ng Mgmmgs gabdbdiwemar ker for medi cal therapy and diagnosis. Such
r adi ol abel ed orrpou‘q}d are al sg usef I as Phar rrac.oé.o?gi cal tools for
st udyi ng 5- HTHhS AL thalosen” drans, ‘Eqr\?F’tcy.O”ﬁ%rb BXARP1 '8N sot opi cal | y | abel ed
conpaunds  ar eTRAPA tallGI @édny sttt dhain & bicheld Hy@idagtben fabiahladngising Sol€in of

conmpound tonogr aph and in PET. (positron.enissiop tonogra

Phar rrace‘iﬁ‘fqoeégd ggi’% i"t“i"Bsr’n§°"“’""'“g no| Ypspraiagn, Py 1REs Bop pac g‘bﬁ%ﬂ%ﬂ’é’"&f"%r nul a
(1) in thanaph ist dieyhedi tblthdl_fbﬁtﬂaﬂ thy dgﬂecgmruhwé aingld Boaa.01|3>&n@lnay IR igronpd
conposition, in accordance with standard, pharnmaceutical practice.

The phaﬂWﬂH@UP?Eﬂi“@gﬁﬁﬂgPﬁ:%%E“B?“? gwﬁ£%sent i nvention nmay be fornul at ed
in a conven}] imbalter?ﬂammymshe@somégm c]!mheorpbﬂahﬂﬁﬁeaﬂphﬁw h%dr&?ﬂﬁpt ?bhed f
carrjers. Thus, the active conpounpds of. the invention e for, at.e or
or alP¥ buoRRIning hearbepscashon daa?'gﬁ%f 3|d haying '} to; i chchoR ABAE: ErePIRAREDAT or
subcut angews) infludd M), Agaipdhyl] RGrépehylo@alIl),f BoPrPehylabintthyl-l @ropenyl, 1-

adm ni stration by inhalation or insufflations. For ora

admi ni stBuaYbA;buteny agt thedeeut i cal conpositions may take the formof, for
exanpl e, tabl 6ts or capsul es prepared by conventional neans with
pharmaceuti cal |y acceptabl e exci pi ents such as binding agents (e.g.,
pregel ati ni sed nmai ze starch, polyvinyl pyrrolidone or hydroxypropyl

nmet hyl cel lul ose); fillers (e.qg., IactQ§q, m crocrystalline cellul ose or

cal cium 10 phosphate); lubricants (e.g., magnesium stearate, talc or
silica); disintegrants (e.g., potato starch or sodium starch glycolate); or
wetting agents (e.g., sodiumlauryl sulphate). The tablets nay be coated by
nmet hods well known in the art. Liquid preparations for oral adm nistration
may take the formof, for exanple, solutions, syrups or suspensions or they
may be presented as a dry product for constitution with water or other

sui tabl e vehicle before use. Such |liquid preparations may be 15 prepared by

o o o o, .



The active conpounds of the invention may be fornul ated for parenteral

adm ni stration by injection, including using conventional catheterization

t echni quesoan1ivasbassi on. Formul ati ons for injection nmay BETANE®EDIEE | N unit
dosage form e.g., in anpoules or in nulti-dose containers, with an added
preservative. The conpositions may take such forns as suspensions,
solutions or 25 emulsions in oily or aqueous vehicles and nay contain
formul ating affertersn lighyldsneaunssyraighti ohgin os brabéhed hydrocaghyaylondiesl Qg‘engﬁtdgist

t Al t t |
¢ eonst i PR pR Kokt Pl B DL ShboT Rmp AR R B

bef ore uaﬂudeethynyl prop)]ﬁydgbawnyl\aeddmhb@unds of the invention may al so be
formul ated i L al [ 3 QbdEsniQbe toShERED 7th
cnems. o g, | TEGRPL R0 REiy iy FHobh, ARaRIRRES! HEELERIGE LR The
30butst ermalecud Hixemglayyc ikiodgsgroups include Fisthokyitethemn Pedpyloast ist-propylexsornd dhe

adm ni stpation by inhalation, the active conpounds of the invention are
conveni eh]il y delivered in the form of an aerosol spray froma pressurized
cont ai ner or 'ﬁmerteainut‘ayzbalkﬂf’ nfeausnan-apcmtig| neonggir maplth cyohip aing systems ¢fstfof 12at or s.
In the cae PLESS UI’I‘ P LvRRtel d th

di chl or odl Srmgrre eﬁnzf ?ﬁ% o%ggkﬁgggﬁéé%}ﬁ%ﬁgﬁyl’%ﬁ)& {y@ S/c ofent and the
2011/ 0303(49PCT/ 1N2009/ 000745 di chl or ot et r af | uor oet hane, carbon di oxi de or
ot her, suitabl as a » dos Ui 1t '“‘Biﬁ t DRI OYordinid didg,
vala to del |]\e/.hegrJt a n@%oaﬁlgg Q'Qa"%%ﬁalgq} me P%ﬁdrr%ﬁ‘tzﬂwr ressounlrpalr'ze% cont ai ner
or nebulthzer carbon awntsai BExeapkol lj‘tnalozdk)d’l’ gossemsiuda ﬂﬁorom@hﬂctdlﬂl@fmbdund

vvhllefor a ca ; i e form of powder.

Capsul es g\"ﬁfmggtﬁﬁrWgﬁgrgetﬁh@uor&ﬂﬁ @(Lg}r%ﬁ,gpﬁ\‘drt%rﬁ%el atin) for use in an

i nhal er or i nﬁwftéma‘tharoalkwyy”bmeahsnmngha@rdummﬂ@amlaﬂgxxarqdcmh@pnthmmg(?ﬁe ®
conpound, of t ven and“ i.{.ab 0!

starch. thee carb &r 0(5%‘°’oltbfx ?lrﬁ'ﬁll ar{a}ogfr%giﬁ oér g'fp%e' fide P Q&? m§tﬁ8 éondjloﬁ)%zﬁy

r ef erSr edriflaoratnediexy( eiflyoroethivxy;, duoredthaxy, diﬂ@remlmxaged thdlike. human are
preferably ar ed. s ,,that eael ar tains
20 jig to 100 q?'ﬂ“ Ci R&¥esh ouﬁtm%%ffeér ?ﬁ’ g%ﬁgsé'ﬁ{e?tod%méﬂ]ec%eg'r (me} y dose
Wi th an rifg, Esaipkspl ary\h’ ngLoube:nvmdemhen)tlhephthyig@mp@@yl inglolyd and)thagjke.

Adm ni strati 4or 8 tines,
gi ving for eg‘[;heqa% aialkyg eanéaragg‘gsnggg& #ﬁdlrécﬂ& bgmmﬁla%(yl fect ‘ve anount

of a corrpoundrlmfte@eﬁelemarjlbmwwbsaorgan)c ampohsisrthal gpitya taj mmssuastuvecfoﬂﬁmgabove

can used o ,nroduc nt v, rhdDaid: gptl cal
iz artats adPipEEia R f ATRE o Eadh it nEpR e e AROIHR0AL

choi ces: atcﬁmmey(bamb@;edambre thas begeiimgng. memamabbeeld@npumhdisorsatmnngaweousI y
in a single dose f ad s iAfine guBbthbphdhed
separ at € 861506%3 ic nnlgs E}(empl mh&g%ﬁr?lr sg?(%xg?ﬂ)%ﬂdg?) er Vgﬁ mr lsepar att ePy ie’n

or der tdumb)dnmlaeylt ;ls)erobe,me;&zodyl,aiynéjlfmruamyl rayrimidingé andhtbe bkt ent i al
side-effects pf the.dr Aecordi th af

phar macol ogy. ﬂfd h(‘:iose oF " t hEé"ad ?ré%ylco%pﬁ&\gg"ééh 9(\9/'{51?&&) kﬁd%rr(lnép on
factdrs such Hs tbdne“l‘re&utogclgal” rmzlm histrmtmerredages, aﬁ@sc/\enggﬁtucmf%pmlwd&rit
nature an ver,i t ease 1o

Ther ef o?t 5 Eﬁ?"?tgﬂnér 'é'? 'éa? r?? S '%Qy Ee ] 5@4 gl%lre?ag? %ln&], *@é’t‘% ve a?r%ﬁ'nt of
t he corrptl{emﬂa:yolfyl”ggsms mlcluﬂe)pyrtdhdmyl pnpcrefuaﬂsmtrphqhhﬂ aafl meétkenti oned factors.
A proposed dase t he actlvecrrpo 8 1,00 &R { hey oral,
par ent er al , 01;'% %HSW'"l%u%rg‘éq a m%nlsél Sw‘?edo%r, LFA(‘)’%%%‘H%@%& vera oaﬁtl t%Lurran
for the drilledf ingerdarakyls l’meeromyldmd hanscycbﬂ dptivdaliysubdtitneats opghege gronps mObeny of
the gctive |Ingredjent Per I tered i
exar@' e,se%ctf:%%?m[ lhmgo F;):o condls mg 0 o‘é’%'rh%gd lg Jﬁgm"ﬁtﬁ% Irllgﬁ oF vairggg ic,
corrpounobnnmdmm@wlhﬁMydaloaﬂ@rmhmlkw ther eof that are useful in the

t r eat ment event of vari.ous di that o H-E%
receptors. I\/epf Speﬁfroéf)ozi"?eé |'%?1§e"g8$§59§05%"6%ﬁ' s ?1 Jifdi a]tdﬁg"%?c J

pr epar eddifiyr Scllslemet}ib asensdriomnofb gleiwvatotD .aospmasosmgmwmm@oma@@OMrm 0CH
OCH3 + HH3 1 NOHNO I R2I R2 (59) Schene | The process of this
invention includes, reaction of ester conpound of fornula (59) wth am ne
conmpound, using suitable solvent to obgain a conpound of fornula (1),
wherein all 5substitutions are described as earlier. The sol vent
used in above reaction is selected fromgroup consisting of as ethanol,

t et rahydrof uran, dichl oronet hane, dichl oroethane, tol uene,

di nmet hyl f or mam de, di nethyl sulfoxide and the Iike or a m xture thereof and
preferably by using toluene. The base nay be or may not used in.above
reaction. If base is used, the base in above reaction is selected fromthe
group consi sting



10 of sodi um hydroxi de, potassium hydroxi de, sodi um carbonate, potassium
carbonat e and aqueous ammoni a. I n absence of base, the duration of the
reacti on wayorizmgofrom 1l to 5 hours, preferably from arpenNmdy/oedo78&5 to 3
hours. In presence of base the duration of the reaction may range from 15
to 20 hours, preferably froma period of 16 to 19 hours. The conpound of
formula (59) is synthesized as described in preparation 10. The am ne

15c onpougsaistiamnes)p pametid(cibytrapx)psmeneatdasonprodedmpewds svitherré tae dné ¢hiral
preparati ons ain by the above nethod of

pr epar at98%¢ 8 ?taﬁw‘é(’?ﬂv'«g%r""tag nvé‘r'?eta}'%%l ca{lgs reorﬁgs hsforned i nto anot her
conpound of tTheSermtpesdroginis bgpdftmrefdnm’a cﬂnmmumbdapatﬂdoffqoomnutgnsldmsdmtly or

wel | - known. reactions. s at.i uctr r

depr ot ecPigEtY ’r'%tarcrpgﬁﬁ%%grf F TN, y ha? og'é"r'ra) %nzr?'"% ’y%’r OXY iaat%ng the like

al kylsat i wider i iy lphysicldgital oamdnmbesr&tglyhmnaonpxneat@hl reghiction mw(ord)y&olybla)ti on,
20N- al kyl ati N-al.k ,,atr 0 acyl ati on l.ati on,
coupl i ng reagﬁ tﬁmhs?oﬁvga 'ar"fsrr&ttf’(';kﬁscrrr'e glmoqecul&r f‘lgl'}{&?’?kémeﬁlt%"?gg'ts%g}rf yt?et any
one or npresent inmtnomanmfsonvém rhalédutesi Bxpiples pe’ solvatedh énchae.,r bug creondt, limied to,
Convertin hefor [)..Lhto. an r c

f or mul a ﬂ}p ?r]d)s lrhv§n{" y "E) rc(g)tmecn[a}l(%ng wrltho uwager %ogg)gana?ngtg%?ﬁ %gethtaan&
phar mac edlﬁmbmallsdlsbxale o;BMSﬂ)J athyd adetate, sakiv ad:nda, edramaarpmo dr mgmtrtseh@@cff

Process (i) be | r,ned, usi conyv. I t ur es
suc %as epi met' 148 213( 3, icALP ?%Sﬁg%rhg'bﬁaé ion "pgl“i?le;'] IF {S%g&Yf%a@ 9(8%% ﬁr lic
or el ectthaphithé preseno ivaveitionsatiestol ventt molpciden chnetst ssochxcydi vity ons miecalmqﬂehtbond

f t IN: d

t e mearSmPBynde ALE PReS TP Er o B BB RSk, R R R S e

G oups ithatGh gﬂrpre@e@)mbhtmt siore(tan ¢ selyert noleSde may b Sbdciat8Liwitlabieemoli@le

2011/ 030349PCT/ 1N2 0074 ot.ect vde syl . g.
R g R A
benzyl oxqoﬁ&ﬁﬂpﬁ&ylth@ﬁn thebinésemyﬁ\a:hbmnlyis)thandteawtemIrkqtécu(eegay Hmeaszqcia)qd with ch

may be renove dro n acid su s .h dr I c or
trifl uor‘B‘ﬁc"é‘t Pey%g%)a °8?‘¥’?‘5'§ﬂg’f i e‘?r)e/sef’t '"ge"? “8’@8?18& ahg digte Fgﬁ%ﬁgé‘{e gr oup
or reducdoiwies ro@ﬁﬁa/@tesﬂft iaveatior' areZcontenﬁ)ldtdfd edﬁlscuivalest hbxgmwuubdmyf thgr pregenusi ng

zinc in acetic acid pr 5P ting groups
el ude oript gRGaER oo RRRAR ) Sisa SRR BB Bl B PBLER, ol yer &
or a solid phﬂ&aemmamobﬂundndMlnzyddnlgnmerponvsmbh la(snfalcl\fbrmlﬂ difr aet:cdnpossd m bound

i met hoxybe | gr.o man. | i nker whi ch may be renoved by acid
cat azi%yze?ﬂ‘“ﬁi}(’ér"&l iegc,’q"kteg‘fta‘it%fﬁfpm's A F’ﬁ‘"tptl fl uoroacetic acid. 10l n process
(iii) phar macHist temal“pylymopht ablude sastlognphichity Pisemaferthscanooapoushaavity by
reaction hvm t h] H leroprr ate acid or acid derivative as described earlier
in det ai fPMEAYX QrUEMYCHES oy epared by treating with the appropriate
sol vents and nreodhugmtmytebeefm epabsahcdprofuced hpmetahrdmncal transfornmations
like allcylatjon s, esterific s e rt.ai,n un f 1 a (1)
are capabl e ’th Celem d Vaf Pﬁe steg"'r’ |§ocf‘)rep?%]dfog)rtaﬁ%ed(féo ‘%%H‘Paagtog({r' #?ers
and 25nanfohmner(s,) alﬁi"ldletrhﬁutbmmenttbmtﬁscﬁudrer‘pﬂﬂyntomlsastallés thipdrates, SN-exrides swheri c

fornms an omxt res udi n cgimat es

st er eoi s ‘1”8“"%' yn%"cﬁ‘ﬁ%)ﬁ%éa?é‘ba?oa’tt@'d g'r’"(?ﬁ% 'é"ca’n ess cg"ve?hé °3‘§85 °ffet hods

|'i ke r esfahdtiohslgcupslsiches ®9iogidatiin, bydsegeadtian, acbk)aat@hpesanﬁeanpn,gtatngmdtrsmm may

be obt ar'Bep by stereospecific or asymmetric synthesis. The invention al so

ext ends P8™ut omeric forns and mixtures thereof. 20The Sstereoi soners as a

rul e are geneTigl tbyhsOhtaingtdires” srelaenmte’ ehbrate atlahe ineardregs andht a9 ghreventativehe

optr L‘é@’f |ve i,S0 {58 in a manner known per se. In the case of the
ylagcand 2allptiYey 1 2 (1) having an asymetric carbon atom t he

pr esent |nverrrheqmra’seI';&taﬁﬁacémnctanbeacaep‘tmlmaltt"hmdntatésohanﬁwrndbmnbe or qumpbsities and

in the case of co und of ener gant inin ny

asynmet r st é’ﬁrCBB'RgE‘?% emiga] ‘H‘r Oii)or%é:ra e Vfg)r s AN '?%gd'%ﬁs\/e%ﬁ([)s'ﬁ'%ext ends
to each mﬁnﬁlh&ﬁﬂheﬁﬁnﬁtaem&@ﬁramﬂﬂwrmlmorns and to m xtures thereof

i ncludi ng racemates. Those conpounds of general fornula (I) which have an
asymmetric carbon and as a rule are obtained as racemates can be separated
one fromthe other by the usual nmethodgy, . or any given isoner may be

obtai ned by stereo specific or asynmetric synthesis. However, it is also
possible to enploy an optically active conpound fromthe start a
correspondingly optically active enantioneric or drastereonerrc SOConpound
t hen bei ng obtained as the final conpound. The stereoisoners of
conpounds of general forrmula (I) may be prepared by one or nore ways
presented below. i) One or nore of the reagents may be used in their
optrcally actrve fornt MD 2011/030349PCT/1N2009/000745 ||) Cptrcally pure

. o . .



iv) The m xture of stereoisoners may be resol ved by conventional nethods
such as mcrobial resolution, resolving the diastereoneric salts forned

wi t h chi ratb 2aciide34er chiral bases. Chi ral aci dsPCcimaN200un00s€

enpl oyed may be tartaric acid, mandelic acid, lactic acid, canphorsulfonic
acid, amno acids and the like. Chiral bases that can be enpl oyed may be

15 ci nchona al kal oi ds. brucine of a basi c a cid such S|ne
argi ni ne and khs@hrase I herapeytiqallycefegtivgramoyn 6583153‘8 a‘b?mﬁfg‘rt@f%? mesPrdiela (1)

cont ai Nigh pREATRIvEdtfon! t(RANDI tr&fY &f}ﬁemgswbaman@m.se@@ e&lditicasort disodel (idf
t hese georret ric isomers. Sui t abl e phar naceut |lq(;l§’éd accept.abl e salts

wi |l be aligiyatesramelioraten gu elimipatey Qg o more,sympiqms0f he pact SESESORUER Plhed i n
J.  Phar misorfet m) %%Zt?nts @16 del&yslt%e ohbtE Iof Bhie AE infdreashaitod) of @let garticlaf@gieaset h 20
i norgani ¢ aci rochlorlc hydrobrom c, sulfuric, nitric or

phos horCPBd"a‘él‘ddéﬁH’eb‘?e@%ﬂfhee ¢feids e.g., succinic, maleic, acetic, fumaric,

citric, mali Cphetahd %bdhlat&e rh?éhh@ corﬁpduﬁhd“a@omsﬁ;i %&g&ﬁﬁ.ﬂ'lfgﬁhﬂsg substrates and
benzenesulfonlc aC|d, anesul fonji c or pht hal enesul foni ¢ acid. The

pr esent epfies thish i'ﬁ%lytj’dé@"ewytaﬁeﬁ "i‘ec'§g‘§%‘t9ﬂ€f‘h5F‘f°eE}8%"§f'b‘Fye stoi chionetric

and non- st oi GiYnfReRLiAll feadeRis Were diRed NAhOR hidiek paificatiG: RRBMAEMBers@let réfefsor M ng
a part of this invention nay be prepared b 5 treat| ngﬁftﬂe cggsound of

f or mul at¢ B3 - 3 tG [B weredakpnpsing KB aB‘l' "’asobﬁété esplpss otheawiss PedBdi um

et ReXi QRre SLFEISIL %E.hgﬂsdeon&Mk U B NIVIBr p$étFhwerP dcardsd dudo- mmzqwad&ukeral ci um
hydr oxi de, cal cium acetate, calciumchloride, gynem um hydr oxi de,

magnesi WHERFYr Paweraisd cf‘h’é"meké99 S Diias usedcas sebeplafMS Way used 78 intgppler
THF,  nethanple st%d'ﬂﬁin@hemtcapgﬁlﬁn@lues @ré”é!?ﬂ?@ssed WP&&pﬁé?%nlhdrﬁ(wr\Qmﬂ ﬂfeher or
m xtures thereof may be used. 30The conpounds of formula

pr epar edoliawing gireyidtions arsrusad fPrcth%/mUétm“P%e far sherNAHRY Slgﬂal&r%'ﬂ’alle‘l» ﬂé’“’%‘ay
opt i onalg, v b= éﬁlb}éﬁtretﬂ 1e84=qdftet @ﬁ—&]ﬁrﬂé %eptltha&dbﬁm@&kwb% deelbiglgiplen thin
its scope-stoic oret rl ‘I]vate thy drates) as well as conpounds

contl &i mttﬁg’mkarqfamlets almalmnltlslebfClE@W%@PhQ'efgfﬂSMt@Mm SPEPM ORI | REFBFIAYS
compoun r InBEd; Rissurd PRRhRMat h

2011/ 03%5&%3%?‘/ %\I@O’B Osr(sﬁ(;c%i 3 %@E%%élegar edtr%%n E:pr ;stral l'izati or?O\g]Qpc)grrpound
of for mgbediians. under different conditions. For exanple, using different
sol vents conmgal.yy, 39 ?l! thd RSEdtiol e b &8d. InQombRGeions Wath |olh%?-¢hhr‘aﬁeutlc agents
crystallizations a t1erent t enper atures; various$ nodes of cool i ng

r angi ng of rppreachesyustd&q treagment ;preypmwndb@wrﬁgloaw mgntiongds above.j Sugh jagapes or

Pol ygor QE?IOMXS ﬁLl%@ ?@ITOt?éc%h f0Rd 5 it Qéc%ﬁ!dr%' prgfonf;ﬁﬁlrp ifRGkdrE Gelo@ive GAORAMN
after heating or ting e pr esénce pol ynmor phs may ‘be determ ned by
solid pmlv&akle@mttvwb‘bpy"deplﬂsss'ﬁiéc‘tm%ﬁ%y‘m ScEptesemplili receniprmi pilgic

cal ori MLy, gﬁﬁl\é\gefnh%lt&%ﬁ q'&rebtgp ?5m§§‘%? 15 dUPdtort © NBMORIMES - receptors,

Phar naceuti c y accepta 7 vates of the conpounds of formula (1)

f or mi ng cplaitenim genetrelgted I@P@W@?ﬂﬂ%ﬁa stisylaplelayativps oamotisy laxasivee feqab seflen¢fdt hods
such as fn%%ns§.ﬁ> réln@mstJﬁ‘?acﬁQnBPwmén@f1o{>95,makad.§ﬂammt§%ufga; Sortpbuhdsagninat er ,
met hanol m xture of solvents such as acetone

di oR8ne-cwatiedopaning: 107 Atagopisiso Mastreet staidiciee aganes, DRE 1V lnblb't?fﬁ,eacml%wawat er
and recrpsgiald 'oé'aagenby w?'am gm eNRIBA %aéaaalahthg@tsksomermweﬁeced?&odrugs
of the present applic |on prepared from conpound of fornmula (1) by
15 usi nggmﬁmalwwoesmod‘@wvemmm by GRospIQr eagtageytists, h Bistagpnsc ts oFFeeter
prepara S ! UGhIG6h | MBhieY BSTocRES, FRIGELMRR anhiBEucSXBpBldE, 11
Design o H On(? ujggésntt #{9%%%51% h%aﬁl% Bi ocﬁem 0Soc rané 1986an 1g.u gg
Stella @nala¢SlCS Spmatdﬂeiglsanahg@qs@nf?éabaﬂaﬁﬂ?'@am to targeted drug deI i very in
di regted drug, Gel i kidinhtion-9fthe pfésdit @r?ven@tﬁ’nc ﬂth)mWn‘ap of &e'ﬂ?&@ﬁtﬁﬁ%ﬂﬁ&pa:ﬁy
reference herein inits entlré\J Taut 6ners of conpounds of formula (1)
can be m@memebwméucngbhquem bepdpunisieried serpEtely, (8 ditarfi ReFislo9r

sui t abl ggmét AGRE ?rhsce%ﬁéaqrgmﬁ&m hoL. eea@m,lmbra i 5dicldR; thbBikRistaka001) .
Advance ani c ems r 3 w Yor k ey |l nterscience. pp.
1218- 1228 oandlematltr oft the @9mmﬂatl®l efuibe @fe§e"t dnveption ("i)Q?G)PHOFI'F% cqReyreidPd ¥m of
heter OCXEILS@(EJ%N%\% nhmsﬁééqi%ﬁi%E]h% olffeF Stmertt SheHEbABMaitin. FARPVHPEndlof iRy mul a
(1) can repare y using known process. Procedures for preparation of
sui tabl e N-Oxi des are descri bed, March'is Advanced Organic Chem stry:
Reactions, Mechanisns, and Structure Mchael"” B. Smth, Jerry March

Wl eylnterscience, 5th edition, 2001. Hydrates of conpounds of formula (I)
can be prepared by using known process. 30ln the case of the conpounds of
general formula (1) containing geonetric isomerismthe present invention
relates to all of these geonetric isoners. Exanples The novel
conpounds of the present invention were prepared according to the follow ng
procedur es, u5| ng appr opriate materials and are further exerrpl | f| ed by the
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Preparation 1: Preparation of conpound of formula (8) 10 Step (i):
Preparation of conmpound of fornula (2) To a stirred solution of
conpound wb 2bawvasod4a (1) (R4 = H) (20.0 grams, 133.1 mroIPLTIIN2009/000745

met hanesul fonic acid (125 granms) was added sodi um azide (9.0 grams, 39.8
mmol ) portion wi se over 2 hours. The tenperature was naintained at 20-25 C
during the addition. N trogen evolution 15 ceased 2 hour after the addition
was comprestedinvelftion randt the rang cpramorgdariditionplactive Lingredient sen PreseRfeina saPR@e t he
react i Or}o;’f‘lﬁllla ohOfle 8RS a?zlté {hfaHatint, hna}Q)Q a%m%ier%nﬁﬁltanéﬁsl?)&:?eﬁﬁerf?lfall 0 %

pot assi um roxmfesp ution was careful added portioh w se w thout

ext er nal cooIEOngthe mmmmwrm@t-p@aét thénatgﬂvél meniiopeds diseaspsognd \gonditiorta s

ext ract ed gfé}ﬁﬂ §f R cad B@uéﬂ%?&lﬁb.ﬁﬁ%ﬁﬂwfﬁ@ﬁnﬁﬁélé@.@dl %ﬁlprm&n& such as,
concent rat! y och oric acid. The precipitated organic acid was collected
by fBl t rfat éxemple2 nvmwtizationivith A baepatiderpr dasivativep thersol o adminiptgatiopf anti-Agnd

t hen dr| deS|ccator over phosphorus pentoxide to give
conpouné’ 8fp #lm%a}{{ﬁ%d%% (R4 = (17.9 grans). Yield: 81 % Melting Point:
196-198 C, ' IFhiivkor¢,ODEIigyentioh 1e2at@s 1ol e psgsof mpmp@lrv@oacscnémg(tmthznaresem

2.62-2.54 0,.( : (m
111) . 251'?“#3 T}Omlﬁ'}agg ]“fig'z‘ét 1@%%&9@@&6%&563@3 eél'gastzt%pi%s%‘h’?%ﬁe 5%9‘;’31
1304 1m;cam2mfpr thi@@immcl&)re%@n <§f3|!r'§easss7~'11!1d c?llchﬂons 1Entionsd Sar('?ﬂ z): 167
WO 2 P 74 e f ound

of T8 mi'a (MG A SR B S (a0
H) (5 gmétragen, 3%y genprplpdspharys, elilh| iodine tfhvaries, (meﬁ_& chigaige. Jtps exarmpl¢:e h;hg,am ne
(8.3 mL,n QOngmarlI)n o dobyp digphg iy phpsphonybp ap| degy (7,15 %3 nmol ) .
The r eacltC|60n r4n Xt urg\F W%m’ﬁf, (r)? e}c)i' fpp gBOII m irjluf)‘es IatF SE? oggr% t%&rpglrhg‘t ﬁc?e t hen
refluxed for 2 chopouwd dSeganepal fatmadh ) cam be radio laboled) birising standard derbpiaugsd
refl uxequhof ANSIBAL SRS ARSIBACHRRUR e Uofmi s rhdis olbetid B
chl or of orm an éueous o) |car dnate solution. The two |ayers were
sepdb at eaicismopehas zosugmmumtllmyom ofvths m#edlatm@lh opan en intpiiediate whed an thsy er
anhydr oy sy ﬁﬂq r
pressurey?tﬁesgs lf'lﬁe {Tﬁ,gﬁ’%f% uw %’ﬁﬂ%ﬁ ur| qzlmdﬁ %Iﬁgcgﬁqggﬂ ca gel
col urm \rgatic &gfrn’tlaslde\dthlmnqwdnbardfﬂ figenseienge (’g)llsbmlnﬁ N)Y ((3952)13@#1‘49139“

Yield 9 e 6.12-6.05 (m 1 5.95
(Ibd 1mﬂvnﬁ’é‘ﬁ%é%‘5@°ﬁ®'éyg%d%’é‘ﬁ gm-Yfgha) 12.3 He, (H), 2015 4.0
(m 1H) 2 5(Byﬁthsﬂs pfimadRHpbeled. @Epountis n(ambelqelywem_znmo;»qfomeq hy a 2g)ioisotog0- 1. 67
3Q.LB as 2928sham 145,
7080 L isyiptRe sbaaln daiohvmpssis of Bl oot coififygs Hiflas dichan 10,
[MrHI $10$llmﬁ(t|om Arlingtop Heights, & Qﬁmtmgmimms biboratoriesy Iac. (Andover, MA; Vigard
stirred,s | f d i mol
in car bong{) nggh egtr ?%m%ﬁ{; %{z) Cﬁeglﬁ) géé%ngcﬁﬁégengé%ied%%rg%?ﬁ (())l%ge(i)é% )
br om ne Ghemgalsplop. &68t.Latis, ¥Ehl ori de (5%vv/v) till orange col or persisted.
The vol atile r : C Lt i o
reac;/l on Im x?}J\rgg) EV\%? %%U&%Oﬁﬁgﬂbﬁqg ‘?%Q"'S‘:“F’ b:‘g lgighmcﬂrn%ﬁg%tg‘g%a})hy
get 28 onpealnale dife foter ofiif-H T doceteraligandy in( B variegy efdiyeasmareaso mberaridH b reCentorul a
5 R4 H NVR ( CDC13 8 7.42-7.27 (m 511
ST d%a'lﬁsaﬁe]ﬂﬁﬁgve “Sg"’s‘%‘%%vedlll B Ses o (m 1H), 5. 06(25(dd ')- 1o, 6,

12.3 Hz, 2H) Rédid habdled c@moumd.s-qf)fonmxlfsa) are3gefihgs imaging ageptsmd biopgarkemfor1 1- 1) |
2.10-1.90 I 857
125, 1ol by aoy SRy R i ol By afsol iy 5 Rt

352 [ M+leqls for Studping iSWTs fmatipes andi aghivityf F@Iqu@mghdlswﬂplmb'riﬂhek:d(csylpgﬂlﬂéa@
stipped sgl ution of . f 4 " mol )
T Ploprasiiats P i SPREL R ppbgh lstoh iy SmbliatlB) nIRHE, pdshicn

hydr ochleoriss@e tomograabp).opanol (74 nL). The reaction mxture was stirred at

room t enper at ur e f.or 19 ‘honlgrs The vol atil es were renoved under reduced
Eg rma%eu ical comB Si IPE .

pressur mass, which was triturated with ether to obtain

conmpound of floonder & l(ss)he(démerid) of formulg (Bims dheraly, ahey: wiB @ogpally b gormulated

into a pharmaceutical composition in accordance with standard pharmaceutical practice.
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WO 2011/ 030349PCT/ 1N2009/ 000745 1H NWVR (CDC13): 8 9.80-9.40 (bd, 2H), 4.90

(bs, 114), 3.84 (bs, IH, 3.81 (bs, 111), 2.65-2.50 (m 211), 2.50-2.20 (m

4H), 2.20wD.20B/030349211), 1.95-1.85 (m 1H), 1.80-1.70 (®CTAN)009/DER743420,

2938, 2822, 2473, 2051, 1582, 1464, 1428, 1385, 1360, 1333, 1200, 1109,

1000, 749. Mass (m(z): 216, 218 [M+H+]. 5Step (v): Preparation of conpound

of formula (6) To a stirred solution of conpound of fornula (5) (124
= H) (4.55 gmanjmanﬁabeml ):ompbsﬂroys toéttheafpyhdemfmmnoé 4Aayhe fomallaed &t a0 C,

was added a ion of lithiumalu h Min tetrah drofuran
5 ol Haper uiie b e Toan, PRATREARCR coobsptablebturier T Ve pe o
for 2 hompsunbeiodni: h@em@nqmgnmbaﬁmbyataﬂmrngaumeufal (ihtrahasdl,) pararqemﬂo(ﬁg sodi um

hydr oxi.de (15% 23 10m) and wat e n_seguence. The. reaction
ot darops | R BRRCPRE O DSBS ob el it P, G0 o PRATGEE B oo
ovepb amhmdﬁmﬁonﬂgdnhmamulophatfﬂatmd t he sol vent was renoved under reduced

PSS, SABPLBMEORIS B SHBRch Lok oot Wl RSB ¥ €15

1.90-1 eﬁﬁn;ﬂéﬂta&&é)or cdps8s prepared rhsy cdillentidiaMaeans( witlz pharthd&ufiddHirllacceptable (Vi ) :

Preparati.on of go und of for oastlrred sol ution
ompauAsH BRSSP e pesnS (. hsteblagpisse maidd e RSP IR o051 )
cool ed hgdroRypropyhanahidediuRed)y | fiist (d d.e le(cﬁaa&‘[‘l_mldt&:r}@m| )cellquse ereaadtivmn

dt d 6 _h :
T G B A e TR sb A DRSSl ey
r educedo@ﬁmg&mglwtdaté)her oktide apentd(eqt, sodimmplandyf sw@phaoy. Shhkitatdetgelay fleash

OO R e O o RS, G o oy eyt )

2. 44 ( tformlof-fob e9adriile, sBld)nonsZS)Qﬁbs]or Q&pémonﬁ dr ey iInaB be phesentétds,a dky f)ﬂ)dilct52 (m
411 5Mass f d of
For hul o petnhon il waegor o iple PR Bk s SO PP 0%9?'%%40: H
(2.3 grpadpared bi. oﬁﬂveli’mmia) mieBnsneith plninaceativatiy iaccepiable additinds) suvinss agpading

Raney- N ckel (40, w % reacton ,m re s stirred nd
Pyl o @O (s SRTEVe YR OB e ar By pask e D e Bl dbertt 6

m Xt ur decivhia dri idaaé)edmohhqmgh veldtled e.g.t hemohd ldilf allg esms ofr ethyl mtmbl)aamhydr ous
odi um sul phate, and t der .r.educed pre reto

ot ot RSB TR OT opap he R eRfoRies I e BT CTEe G,

11- 1- NMR ( CIPGt BpccaB admiistratidn( mhe EdrfjposiBod mal . 8ke (e foﬁﬁ -df) tabldts 90-1dze68ks( M

4 1. 60- Mass (miz): 195 [M+1l-11. WO

2&9/ O%‘E‘A»’gaﬁ%'l"; g‘%\'&'ﬁﬁ?f’ JerraE- Preparation 2: Preparation of conpound of
f or mul ad( ll(c))];chBIbthbeﬁm()d)\)nﬂi?bmé Bvapiof imay bebnj*niilabed f«ﬁtmpen(era) adrﬂnsparoatbryoln 012 6)
conpound o 0 nmul a
(R4 — |1|i1_|)3ct|()b @clgblgﬁéxgmé cgnvm?rbal caﬁlgetteélggt ol? r,r(iecéhm %ai %(si ) 5'-lor'mu?at|on§‘9 %8

and t etinjadiioh yag represented ia dhitd dosa@ABrm, g..0n ﬁﬁnpmhisl()r in muhcmsmmmmnelre with3 rrL)
was added g?h or oac ton reactign.m xture was

ref | uxéd @“‘ﬁ%ﬁ? #‘I‘é C%P‘%ftlof’eén%ﬁ%e P%%% a hsusr’regss"i)"(%e BnS 1 Ut ed
wi 268 wah@lsioanth ey bﬁﬁdil&duwwdhhleetah(}’ Inag eoathid. formdatd@rdgene duchrayanspendiagier was

washed r dried o r 10.. SOdIU ul phat e _and t he.sol vent:
oo e o Bl g R B A% MO PRt el L heRae g e0! V!
Si | 1 ca rg@hstinltida vihhrsonabioghiRhy gt Qerddp@bgenthre vamrrpmfmdusaf formul a (9) (R4 =

Izi_i)l? 201822g1r ?gv'eggé'ngtl)uild%vgfo tt:eblgven%gn T)awi(g E:DiClSé?eg ftf\l reciii_li)(cofnwgs]hor% ?H % 0 (1t7) ?

[ |V|+FI | .as ipPosifari¢s dr)reteiRionRadnads] ©F), @htatnimguouvidtiadal fuppository tadd3)uch as coco'io a
re sol ut on of .conpound of forrmula (9) (R4 = H (919 ng, 5.2 mol) in
tet PEHGP f'Lﬁ‘%fﬁng %0 nL) cooled to 0 C was added Iithi umal umi ni um

hydr ide ( 1Mﬂoﬂur{t|eharsalmﬁdfm£tunarnor aZinﬁmsrta)non Wmhal&mﬂ; ilferacmszogipaldwalof thewar ned

to roomten@erature I}u rred 9 g g AJ act 2que enched

by addi'Rg"'C piBLEL] Pid‘e Yeredl g TemG G&ﬂ""&s" TRED ‘B‘é?jp i Eff &Pt ta *he
filtratanebslzecotdionr at4dult asinld y mBsier @ mtbufilatord. i 1@ thebytsesaflal peasgizbd 5drmh acol um

suitable propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane,
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chromat ography to yield conpound of forrmula (10) (R4 = H) (0.61 grans).
Yield: 64 % 1H NWR (CDC13): 62.81 (bs, 2H), 2.78-2.65 (m 4H), 2.12-1.92
(m 6H), wo&bi(dse3492H), 1.65-1.50 (m 4H). Mass (ril z): pCBANLOH/A00T4311.
25Preparation 3: Preparation of conpound of formula (23) Step (i):
Preparation of compound of formula (11) Adamantanone (50 grans, 333 mmol)
was added with stirring to nitric acid (98% 440 nmL) 5 at ice bath

t enper at dickloitahflidrgdtiahe) CeatBon 1dioxite bk @ther Fhigable gas man tﬂa a&gagce uhdsmat bé r ed
at roomée er ?ﬁbure faor 72 our and then%:eatedﬁ d fPr 2 hours until
most  of G i 21 vale o ApBien o dprered et The e girea® b repgERd | o
of f undegontaifdt 6LAebRlifs smpe;ommea édhgmh oy €hdpensioni df thohdtide icompoundovhile dod 2 NQ.

The reaction nmixture wa [ Lut ter and cancentrat e

Ul phr £8P ot Py Shopf bF B e T < eicel SR B A SoUROG A HEE BE on
the st eagraplehfrom galati)dor ds6 irf & mﬁalh&ﬂﬁnsuﬁh&)r (2R &k iferimulbted dohRinivsa powder
neutral i zed fvm th 30{ ?@ueous so r oxi de soI ution, and while warm

ext r act cBNATA KRR BF U IAVEtio ad § ruiebl PORJeE bEE M et RRRHAA N t h br | ne
sol uti on and Aaaﬁﬂalfdrﬁﬁtaﬁshsl for Ne’hﬁuumof'tlﬂé&oﬁdnti&iﬁ rélﬁﬁéliltbtaBWé(edg Siafgkaiegl in n

di chl or onret haneag % dRﬂ}‘g gne vas added unti gdrmre ,prg,ciﬁi tatF was
formed. PRAVLMEulihram ge §6‘F§‘Eg§8 Byt ‘N"r‘a‘f‘F’S 8¥FCTd PHE d LARIRY
vacuum t @n@ts 20n.LeMIouNG &fth esmpduad of e indhign.g M%) eralYidaily dosé4wilh an
15Mel ti ng Range: 278.8-300 C. WO 2011/ 030349PCT/ 1N2009/ 000745 ' H NVR

( CDAMR3) : acgosol il bepythirpthg yange | fsusptostd gy Adminfsjratign may be ggyerphtimes1daily, for
2.02-1. 88, &szﬁﬂ4or%1m5flv%8romamhﬂ zArBdoé’e%chm%%w 2855, 2645, 1725,
1539, 1452, 1357, 1288 11 0, 797, Mass (m'z): 167 [ MtH 1.
5Step (ii): mvepfimw anoust Of:mqmmdd of gmeruahi@naule (D)or their derivattyegassdafinedsd
sol uti Onabgte &‘HrﬂeQijmOJmJu% H}He@mﬁﬁ"é&t e(lgr% W tlg&ﬁlo&tno;rﬁ%h%nmn}:al'a@xm%ene
(365 nL) was added 't ['uor onet hanesul fonic acid .2 mmol ) over
a peri ocPamef%dmmmeés at room t enper at ure. After stl rr| ng the reaction

m xture for S Quihgn%pﬁtnncﬁ&‘é‘{”n’}uﬁfﬂ?@'&%né&efdr exdiRgie! SdhiH%RAnE Mo LolPiticle The
reaction m xture was cool ed C and saturated aqueous sodi um

10bi car romRpends siBpltpepusheing Sm!fe‘iPSQ)fPéT' opadyepistetinggack gompaynd éslividugdy ingyer s
wer e Seps%f,ﬁat@%satgbemaq%am%dla@x%evm /2R G %Qpavuténp iflhe B@NHadihBe GRTDI ned

organi c layer was washed w th wat brine, dried over anhydrous sodi um
sul phat ebeagfisial w&e@mrv@mmmgh%verp@iraéts@a effeie of theddeigsl apeosdiagrte the kegyrmai n
conmpound, f; fegf)?hlaﬂm{cgrl%é as a white solid (21. 2 gram;) Yi eI d: 78 %

Mel ti ng Ran e: . C, 151H NMR (CDC13): 37-7.22 4H) ,

7. 17207 10 (mThepdose of g active comppyndspcag pary. Qﬂper(chqg onfactops az the rquig of411) |
2, 152 Ot agt Bod SMigh ot kg, paBiROnaltidiy LI adh%0 10 b Hated 290
1059, 960, 758 [ M+ (i1 Preparation of
conpouncslroﬂarff@ﬂtml d hm@»)e 2u»’rrf‘éerervﬁﬂ@u=nut<>oaf phammloglcetlm posive pmput e thy

f ol owl NGpas BF QERAN AR (g%me'rs%e\ﬂe afareﬁkﬁpon@a Yaclrs, pvxe,ma%&u B8k of ul;y
usi ng conpound of “fornul a VR (CDC

7. 27- 7. 1astiyegompoungy of @lsswu%tl% fqrrenherpiaL)parestewaEsatser Qmal@s!mm)stragorgm@ 56
E g]mﬁl_l)avm%%é uft| thQarg Tor tﬁé_greatrgenlgf &e Qor(mon};le@rredgo QB(;]ve 6.3 0(]% 23Mng df I:ile
(mz): 'mgve[lmrpdlqmper @ttépse(wmc)hcor»ldéﬁaﬁlatnilsemed@forezsqmmdo 6F'"F&PWP& (14)
The conpound g F&édﬁﬂv@mfo?a%)ovhcﬁ:s PJrﬁ&ﬁhc?sdanQ)éhirHLéeQWan%n%@ﬁﬁorpﬂh%@ﬂlﬁt%reas

mentioned in step( ) of preparation 1, by usin onpound of fornula (13).
useful in the treatment / prevention of various disorders that are re ated to 5-HT, receptors.

Method of Preparation

30 The compounds of formula (I) can be prepared by Scheme I as shown below



1H NWR (CDC13): 8 7.45-7.25 (m 811), 7.25-7.17 (m 2H), 6.18-5.70 (m
211), 5.20-5.12 (m 2H), 305.10 (dd, J = 24.1, 12.3 Hz, 1H), 4.20-4.10 (m
1H), 3.20w8.2011(a3p34211), 2.90-2.81 (m 1H), 2.27-2.10 ( mPCTANZPY/0®740-2. 0
(m 1H), 1.97-1.70 (m 4H. IR (cml): 3440, 3019, 1709, 1619, 1486, 1386,
1216, 1072, 957, 757. Mass (nfz): 348 [M1-14]. WO
2011/ 030349PCT/ 1N2009/ 000745 Step (v): Preparation of conmpound of formula
(15) The co uRd of formula (15) is prepared | | owi ng sane
procedure as i in step (iii) of preparati bylusi ng, conpound of
formula (1431 _ 30NF 18 (gm 211),
i\,

523513(m XQ- 4.36%(m |13H), 52770- Mg , 2.15- O(m
6H). IR (cml): 30f19 927, 16267 1592, 1485, 1387, 15,01084, 956, 860,
757. Mass (nlz): 4§6 428 [1’>4+1 n. Step (vi): Preparﬁti on of conpound of
formula (16) (59 The conpound of fornula (16) as hydrochl oride salt

is prepared by follow ng sane 10pro as nentioned in step (iv) of
preparation 1, by using conpound of% (15). "HNWR (CDCI3): 8 9.81

(bs, 111 9.Ti8 Kroesss dfithik)inventidningludes, (aaptiopH)f, ester 8@nPouRG of ormikd)(SIMwWEIE ( bs,

(m in ﬂ*ﬁ@fgﬁe@f@ i, g5l 1) Bl s g 36 A e 5

11095 1(}0hstmill§453r€dqscnwdsseé(rh¢rz) 292, 294 NATI. 15Step (vii): Preparation
of conpound thef s%WEHJ s 111) above reac IOI‘p?S &pe%uﬁgm %I l{pmc‘:?nrr%ls e%oz)a e?haR lepar ed

by followi'ng same procedure as nen loned 10 s ion
usi ng caoetpdydrdfue, ﬂlohlmmhatl@leﬁ)i1chloroelhahWR>lvéeﬁia®ﬁ139thy18)rﬁlamEIe7d1&6thylrmlfdahkle,

7.25-7. 4 511 2.10-

aany. 3 ik B it i P bbby i 5 e s Bl Fd e oF @by O
1443, 11_@5bOVE®®2§lon7 Bihas6 BRisedyiwbagarihapovedeactiphislselbdted Sbmph( gioup Yonsisting
PR o, SRRl B Ao cpbme o) SRS 00
cool ed aitnnﬁm@ Wla@sautdeﬁlbasc,itm darataom of éhe(réactiominay van@e froml I) togniebuBo preRfably

anhydri . 71[7?‘3 r Lon JFRt radual |y, war med
to room qﬁ) é‘g)fi %?Z%Zzh srst'lr reicf}"f ﬁ%? Lﬁoéﬁrs M he fise roﬁcg(t)'f T]eys'%"véréé réfxnt)ved
under r@ﬂthowd, meferably femenperic ef b wd@ howrss was purified by silica gel flash

T S SR AT RNy QU ey e
4. 5854, 48mpenndd ifp prepard® bylexperi mtalfpl@)adurm nR@tiGhed dn ]anparaim)ni) toR.05-1.83 (m
BN (WL TN I YO e
(i x): Pm@psiorated anto adotleo npupawdd of thisonventien ylfRither\Mlizmical modifications using well-
2011/ 03%4\%3 Wc&cm% 98{ QSOQ)ZIQQIOH reduction, protection, deprotection, rearrangement reaction,
halogenatlon, hydroxylation, alkylation, alkylthiolation, demethylation, O-alkylation, O-acylation,
20  N-alkylation, N-alkenylation, N-acylation, N-cyanation, N-sulfonylation, coupling reaction using
transition metals and the like.

If necessary, any one or more than one of the following steps can be carried out,

i) Converting a compound of the formula (I) into another compound of the formula (I)
it) Removing any protecting groups; or
25 iii) Forming a pharmaceutically acceptable salt, solvate or a prodrug thereof.

Process (i) may be performed using conventional interconversion procedures such as
epimerisation, oxidation, reduction, alkylation, and nucleophilic or electrophilic aromatic
substitution and ester hydrolysis or amide bond formation.

In process (i) examples of protecting groups and the means for their removal can be found

30 in T. W. Greene 'Protective Groups in Organic Synthesis' (J. Wiley and Sons, 1991). Suitable
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To a stirred m xture of conpound of formula (18) (2.0 grans, 6.3 mmol),
carbontetrachloride (16 nL), acetonitrile (16 nL) and water (25 nL) cool ed
at 0 C, wwae addsa34so0di unperi odate (5.98 grans, 28 mmol ) pamaNzaop/n@isum (111
chl oride hydrate (0.08 granms, 0.4 nmol). The reaction m xture was gradual |
warmed to roomtenperature and after stirring for 3 5 hours, diluted with
i sopropyl ether (100 nmL.) and stirred for 15 mnutes to precipitate bl ack
Ru02. Thamineagrétentingi graupe iisciideersufforyl eeg. t tosydlglecd p@d. ofcatd) i 2'2',2nd t he
| ayers wer [ . Th rganic ‘ Wi I N sodi ym, .
nyeir oxi aEe D oeRBRb g RS by | PR GRS B i Bk SN,
t he sol veay bexesoredaiponyalrdysisfedg rusing dnead swhes diydrectiaricodrttaflupreacetecacidy dr
starting enl.a 1, 4, grans).. The copnhi aque .l ayer s caci gi.fi,ed
W th conrgg‘%brvgal% e&f'éloh%%%reggg%sor%caag‘i"gya cf(agx? '?argé{%t Vewrfrﬁov\é?h%fﬁgcgtza e.
c onbidnedtriohlg@eihoxycanpeny! versupnasiipe dinwin lacdici aval) adrapeobpoater Othed buitabls LAnphat e

and the so] vent . T under, redu ressure to obtain,c ound of
For mul s {06y TS e Vo, RO AR RIS, e SR i RERRY s
11-1), 45088 pHasR&sinrhouhd bénzyl 2rap; ic & o Merrifiedd, resin B@md 2, 66dihathoxibknzyligréddp 1. 60

41s,  Tguhad e, lch i cbd ik R hiiaed Rt B svite o

(x): Prepflnabvawstic gfid.conpound of formnula (20) The conpound of formula
(20);4 S prepay.e fohl owi ng sa [ ure a ntioned in st.e ij) of
prop at Fon 1 By s Ry RAASe RAE ReGRRTY s 18pV50 rGAR0 Gol SHERI) W o

7. 42- 7. 3@action with1he apprapbat? a@0 of acid dérivhtivetasQdscribed @il in detadl) S¢lbaes rdylbe,

1571 Bt e 5 e 0l L A,

1579, 14BbmicARB@sfotRilins [R4%kyMHEE s, S@rficalibis, et69. Mass (m z): 387 [ MrH+1.

Step (xi): Pr ration o cfc}rr]gon of fornul .21) .25To a stirred sol ution
of conpound o‘?eo or %%"rpé’“?‘IZo‘j f) .%9&) fjrreaca ?briruf)éﬁ‘(’&m I"3 SEIFORPRd cotiognnse‘tseh§‘ne (10
m.) 16o0| dgteadontrsCandaastibtiecs) tand tHelioventaetitendaco each lof A serktpreoiddmericefamhd on
m xture tadual | rmed to roomte rature .and stirred for 2 hours.
The. vor AT i SREeteolHe et PR g ARERAL M hend o il ettt L o
wi t h 10 fR6naqoke enishes bglitheTudmacmethodsalike rasothtiond; rdistdrendsowdetid) sepatatiber et ane to

af ford conpound of fornmul a D). (0.35. grans). Yield: 97 30, % ' H NVR
o0 5) RGN EerShay B Bhlafied 7l psibig®| @ Rl SipndHs, STne davehlighidho, oo
(m  21- lextends t8 Fautdinedid f¢rms aiiddnjxt@eIBer2of10 (m 81-1), 1.80-1.70 (m 2H). IR
(cm,ya: 3431, 301 2956, 2868, 1664 629.. 1593 1485 38 128 1216,
16580 707 g YoeclOmese A5 315 ale ierathPSithipdiDR facmafes gl Sanhe shiaited info
conpoundhobpticallyradtixe (Diers in a manndiokrove peospdutie afe dfatherudmpouids) of(gedéraing,
0.59 m"rql added form c. aci,d (2 and, fornal d de a t he
reacti onopln?ui\ﬁe{}ﬁgav\}\'/%\gsans%swpgtgcac bgbgt&m ][ﬂg% PSR %"%Tﬁ%g%lsetgééef%%%%éheq@&enc hed
wi t h watferm amidD $at roixerescng i the Sasef canfpandibgerncl foheulai(B icomtainings nemberact ed
wi th dichl oronet.hane. The tr.act was. dried er. sodi um,.sul phat e d
Moducey o aSlRTRiHE BEon AR, X ARTHeotRe MirSAnd R inlrR R By RGBT sf e o
si | 20a gereot isomdyicafiormcaomnpo wnsitucs theprofiinchud{iz2pcefriates =Thds¢ byrhpout&OSF general

Yi el d: antifativ H- NVR 13)..,8 7.40-7.20 S 5.05 (s, 2H), 4.65
(be, 11 Bl 3G ntle Wbt bl L8 ATbyshla wediind oot 1
(m 1H) seardd&Gl dneFton( thie ofhkr b); thd nsi@} thetbts( onanplghven IsBmécimylhe obBdizd by 321,

2929, 2857, 100, I59%, HABL, 1318, 1204, 0208,,1040, 187, 068, Mags, (i 2):
301 [ MerPEHC & BymRS o eIl FSWEYsh I dhaba RS ahIe £ig Spy fmogpuically activer, o
sti rr ed cempaindofioraf the egot) i doredspdndinglyl eptically) aftRe enaidnivyic) or( Giastergommeric, 1. 3
nol,), i n_neth | (1.6, m der nitrogen atnosphere was added Pd/ C (10%
0. 28bgr§ﬁ% ° "?Elge"é’(%ﬁ'ﬁlogt- 1%?,??@%3%%?%%%9& |l ed with hydrogen gas was

appl i ed. Aft éfhesterdoisomgrsfof corhpounduisfsgeadralr foomals dinpey bk prepatet by ea Gt inoire
mxturewvgass rfels InEegrbg o hrough a snmall pad of celite and the filtrate

evapor at ed’ bider reduced pressure to obtain conpound of fornula (23) (RS =
Met hyl ) i)Y 0ORe grraors pf th¥keabehts BHbe ustd ihieir(opDELS activg f@ml0- 3.0 (m 2H), 2.52
(s, 3H, 2.20-2.10 (m 1H, 2.10-1.84 (m 5H), 1.70- 1.60 (m 2H),
1.50-1.35 (m 3H. IR (cmb5: 3413, 3019, 2928, 2854, 1627, 1581, 1486,
1383, 1216, 1084, 954, 757, 668. Mass ,m z): 167 [MrH . Preparation 4:
Preparati on of conmpound of formula (2)) WO 2011/ 030349PCT/ 1N2009/ 000745
Step (i): Preparation of conpound of fornula (24) To a stirred

sol ution of conpound of formula (17) (2.5 granms, 11.73 mmol) in

di chl oronet hane (47 nlL) cooled at 0 C was added triethylamne (2.45 ni,
17.6 mrol ), 4- dimethyl am nopyridine (122 ng. 1.0 mmol ) and acetic
anhydride (1.56 nL, 15.2 nmmol). The 5 reaction m xture was gradual |y war ned
to roomtenperature and stirred for 2 hours. The volatiles were renoved

o o .

)
y

The



"H-NVR (CDCI3): 8 7.40-7.30 (m 4H), 7.25-7.15 (m 1H), 5.10-4.95 (m 111),
4.25-4.18 (m 111), 102.35-2.25 (m 111), 2.12 (s, 3H), 2.05-1.55 (m
1011). Mawe 20ni03a49 256 [ MF1-1-1. Step (ii): Preparati orCofinoowp@assd of
formul a (25) The conpound of fornula (25) is prepared by follow ng
sane procedure as nentioned in step (ix) of preparation 3, by using
conmpound of forrmula (24). 15 HNWVR (DMSO-d6): 8 4.70-4.63 (m 111),

4.10- 4. 08) (Opticdlly) pur cdialyd. (ﬁ&h(rai] lig’hﬁds) alorg. ®ith @retal ShihlystimBObe emplofed) in3hd |
1.75-1. 55 P
compound” o§ n}oop }&fssl\ﬁ?éﬂewcgt‘)’ly SOy %?ﬁ%o\"ﬂ’tll?‘u?r’\eno é'é)dr’r%)%u Jt%g? L‘?aglrb?’r%h"ﬁ (25)

(400 ng, ligandOmayrpteferatily be ehnmhlphmsphmes( (Prig€ipled_df Asynimoeitic sypnipsisal. \B. Baldadn added

pyri di ne Boc anhydride (470 ng, 2.15 mol). After 1
hour sol Fé%e#%érﬁ_%"rﬁeﬂ C};Ing 2 (230 my, 2.9 nmml) was added and the

r eacts oniii)iThe unigtuve sf stbnemsmleri anay 1l tesalvesl. byl benventiontli inethodvesueh rae foank under

vacuum t nd t he ur.i fied by silica | .col um .

chr ot oGBS ST LR AT ol SO FEPRAF S rd aina A, cnhaligh acig. o,

2511- 1- NMie feBiNtHg dﬁ))mre&ﬁdlﬁkﬁer(dnﬁrs fh]lﬂ)thenGbe79:pérla&d tyHnethdds7sic a6 Aractignall 1- 1) ,

4.12-4. 06 2.0 1 10H) .

Viss ( mt Fyizion,hrorfporinn? s P, MBhen B sdfenlsd vy aibionsl % 87 b Plind

(27) To the sptncah;eabuse)bmﬂuamby hj/drobmpg;tmdlemfatnﬁobm @eu(rGatignréartion) (JadqueBetnmol )

ind uran co at 0 added M sol ution of lithium

al un%r(ynum l’lyof'raln ers ?ﬂac masss Sﬁ’% an (’ékpgmﬁ'ﬁm%e.“ge’rﬁ%ﬂ)) . The reaction

m xture iwpdhe madtua:l d)fysmmmmd:rst may bomsbyeg by abavestidriabmethedd suck ds fritrobiahour s.
ed.to 0. C wer.e dded carefully and

Th t :
st rreq Pt Sl L GaR R Rl o e I 2o Ohd T BRES! cel i te, The
filtrate WO Qﬁlﬂal/a@ﬂﬁ)aneER@ﬂ'/ Hel\l&ﬁﬁl@jdﬂOﬂZﬂi’mewaﬁarevam;r mareidliancidf hetm:raud,e_
oroduct PSS b8, 351 14 AR LRI SE'GPMd gl "
( CDAIS3) : cikth@naldkaboids, ()fﬁpmabﬂ.) basz: Bﬁ]ﬂQa&M)St(cq as Bkibp, arginid® afdthe 2ik.,In ﬁlel@sel 20
911 tn/ 195

br epar atldhe Sompsbagohiengal Srmud D hamite segPie i td sl presin s o
(1): Prephteatd dlrofadfescgaopeutiodsoaferst or mul a (29) 10To a stl rred soI ution of

d of f 8 th d
(1275 gr ans) Ses dbirtaslifi S P REre B0 el 8 Titory 1P Aot fse

over 2 hetluds. tha'siaeieioabmemalt BhamnWads. rrmmtsa,l ney sath BGcidSadditidnl samgortnhe with
addi%tol on. Ni tro gn_ ey

oAkt doBye 8OCe (¥ RS aSTe s Wb obAeliipe e nd e
reacti omcgiel eigi osmceisis, dialaid, eaketit,t funddid, ritrigf matit,etartade) bemzeis patolut) %p-
pot assi l'ﬁ)'quenesulfonic, benzenesulfonic acid, methanesulfonic or naphthalenesulfonic acid. The present
invention includes, within its scope, all possible stoichiometric and non-stoichiometric forms.
The pharmaceutically acceptable salts forming a part of this invention may be prepared by
25  treating the compound of formula (I) with 1-6 equivalents of a base such as sodium hydride,
sodium methoxide, sodium ethoxide, sodium hydroxide, potassium t-butoxide, calcium hydroxide,
calqium acetate, calcium chloride, magnesium hydroxide, mégnesium chloride and the like.
Solvents such as water, acetone, ether, THF, methanol, ethanol, t-butanol, dioxane, isopropanol,
isopropyl ether or mixtures thereof may be used.
30 The compounds of formula (I) may be prepared in crystalline or non-crystalline form and
if crystalline, may optionally be solvated, eg. as the hydrate. This invention includes within its
scope stoichiometric solvates (eg. hydrates) as well as compounds éontaining variable amounts of

solvent (eg. water).

Various polymorphs of compound of general formula (I) forming part of this invention

-17 -



15 hydroxi de solution was carefully added portion wi se w thout external
cooling. The exotherm c reaction yielded a solution, which was extracted
wi t h et hZwacetizzes49 The conbi ned organi c | ayer was washe®@CEiINtolpooies dried
over anhydrous sodi um sul phate and the sol vent was renoved under reduced
pressure to obtain a crude mass which was purified by silica gel flash

col um chromat ography to obtain conpound of fornula (29) (1.56 grans).

Yi el d: 7ihaybe ptpdred bR s(IZEMD)af c@m@on&ﬂ cﬂ‘ fazﬁnu(lml) ,7dndgy differeABechdi#idng. rRor 1H)

2.25-2. 10 1 88-1.

Mass (rn7xa§’n?elé7l_p"Fl\)&P§Tm2§?'%e'{ts( Y‘moﬁ eb'séerd at! gur]\é ofm%‘g%%o}oﬁdrec?fysgﬁrzgr@ &) (30)
To a st i¢rysallizobnstat diffecdnt tempspmmrﬁd driofiomndds f €&9ing rdngmgdframsery Jasd tawvapy ) i n
dry 25t el ah f.ur.an add d hor et rah fura

1) “The b L Beng au Lo by PO RS e 50 85 o REHEIG o0 WiEdelte

refl tjxedoffaompmﬁldmﬁar Beatingner mekiog.i The prescbasrad pobymogihe Inty Beodeferined by gukdiched
by addin o I N hydrochloric acid solution. Layers were separated ag he
aqueous Tayer was washed wit h ethylacetate then basified with 50% um
hydr oxi d@e@mbwpy,dﬁ speutkosoopy, aliffeechtial dchnningSalveieanglowdehX oayodiffractistysitsach The
conbi ned |c | ayer was dried over anhydrous sodi um sul phate and the

5crude produc e purified by silica gel flash chromatography to obtain

c 0 npo und of fRiamHdcent{cally) adcdptdble ghares pf thYicehpbun8Sofformith IVRrhGIGHadk)of tHis

7 660% oRfion B be Gditedty Dt Misd picdps B Gy Fline ¥ cospiapmisarigmhl *"

conmpoundIpfn §avenits| smc(n 3t ) water, methaﬁ&eemmqhomrxmrefoffsorvm a;uo{lBaS) atagonervepal ed by
ment.i oned i

o o R S RSl BTGS2 PR SRR i)
(t, J = Bing diffetent cr2§15])1;at12n fe8hridqukl (m 11- 1) 2 0-1.95 ( m 1H), 1.95-1.83
I(Dp]epélr_bat i (1)n7%‘r iR é)tﬂh% ptc%e"f (%EPHUIY'%?“O"E %@g B prefarée LT-rﬂg’l %?Pﬁ%ﬁﬁip%?m?%r(ml?ya (32)
i s pieparsingd Knpwhoprbaess. r(gommmprpro&du:ree fers theeselectsrednd prephagion \of )suitdble
T A O TR I NG
111), 208dcOlfars. 1986 (lm 37518D) SteMba sl (bedr)Jgs AldbeintHpprodch 3Qargdéd drug delivery

20131 O36a49E) GORRI00560- 0 el LS, e epatal o o pepaune &

entirety.

20 Tautomers of compohnds of formula (I) can be prepared by using known process.

Procedures for preparation of suitable Tautomers are described, for example in Smith MB, March J
(2001). Advanced Organic Chemistry (5th ed.) New York: Wiley Interscience. pp. 1218~1223 and
Katritzky AR, Elguero J, et al. (1976). The Tautomerism of heterocycles. New York: Academic
Press.

25 N-Oxides of compounds of formula (I) can be prepared by using known process.
Procedures for preparation of suitable N-Oxides are described, March'§ Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure Michael” B. Smith, 'Jeri'y March Wiley-
Interscience, Sth edition, 2001.

Hydrates of compounds of formula (I) can be prepared by using known process.
30 In the case of the compounds/ of general formula (I) containing geometric isomerism the
present invention relates to all of these geometric isomers.
Examples
The novel compounds of the present invention were prepared according to the following

procedures, using appropriate materials and are further exemplified by the following specific

-18 -



Freshly prepared nmethyl nmagnesiumiodide in ether (1M 253 nL), was added

t hrough canola to conpound of forrmula (33) (22 grans, 93.3 nmol) in

t et rahydrwbuoam3(¥95 nl) at 0 C After stirring at 0 C fror/inmy/beass the
reaction m xture was quenched by addi ng saturated aqueous ammoni um chl ori de
solution. The organic |ayer was separated and the aqueous |ayer was
extracted 10 with diethylether. The conbined organic |ayer was washed with
wat er, bexameles.d Themhost\peeferagdhgothpoursls 96 dielinvestidbrpiraamy emadl dfithosg @bewd'mallw\as

reroved gy g5 REIeD” TREH it 48, RYERER REvlon Ry Bripitneiony
1H NVR (€@ Gt is 6ongidéted as #E ivantidil dnd, any cOmbiriatic® c(f Ithe cbht))purzls Wﬂﬁuzﬁrﬁm(tm 1H),
2 32 2 1
gl e o epfs. i il gyl il i pheiign fnd 7,

]chvr +ﬁ|—2 coﬁtpeplqsrqf Yhe rﬁc@rvamatmnom dhose chibled) mdthe fart fvoH meaddy (Bdsystand tléagtmmr agr gf

ornmu .
20 (5. 8t b Biond s orlRs be e TSRNRE plsBy iR bt P b i d o
addi ti orprépannthtsetcompiumds.ce bat h cool ed sodr umhypochl ori de (4% 272 m.)
solutio rfpgm“ rl)ef,reggl f lﬁco nut 0“.0 ulad(s etrabutyl ammoni um i odi de (1. 0

gr ans, edo RN P2t 8ni xture was stirred WO

2011/ 030349 DN2009/ 0007 for 1.5 ho e two |layers?® ar at ed,
the aqueo yer wsRDext r ted vvr th dii s)op pyl et her %/fﬁd")t he| €onbi ned
organi c | mﬁ’ed Naaker ~sodi u uYphate and

the sol verp{ was rem)ved urrler reduced press ye. The residue was dissol ved
in nethanol(1(14 nl), solid(pptassium hydroxr e) (3.0 granms, 5 aanm)l) was

added and the m xt ure was refI uxed for | our The sol vent
evaporat r ducedStpr ssure and t he cr ude prodast was purrf,|~ad/by
col um c ronat ogf dphy"t o )}’ I oulld Vd?f Ia (359ep(&12 ghans) as

vi scous T1 qui d. . %11 (CDCI’S) . 38- 7. 7.24-7.17
(m 1H), 2.86-2780 {m 1H), ¥2.50 (m - ,230220 111) 2.22
(s, 31-1), 2.10- 92(m 411)4192175(&4 4H) , 182170 m IL-f). 10IR
(cm1): 2924, 2865’ 1697, 144§36 1356, 1223,(7757, 699; Mass (M z): 241

[ M+110n. Step (ii |) Preparati on of compound of formul a (36) To a
stirred v [ mul 35) (2.8 grans, 11.66 mmol) as

obt ai ned | n{')p?)ge %mt orq'g}r?%gmgcar on t e‘t'?éz(éhr oride (24 inL), acetonitrile (24
m.) and wat erTq 8&irmed)sobwiob efl capc®@ndCof fotbuladt) @®dded) €04 gramps riBddarimoly inl . 2

5. 6 mror g pRolie b B, L UBR WML hade (1) RhE 36D/ Eh Boltdn e T

and st i raved? haurs. Thé empsratufdoay waiotainod atrﬂMStﬁ(ledmg tigti ddditienl Nitrbden evolution

| et h 100 t d f t t itate bl
OB PR, P b S e TR RGP A B BN e
or gani c témapeedturegthe exttioacdadomivaddilubddsathi mmnhydr\mwrden sxvesstdf 60 %4 potaSiummil ) .
Th ' di | phat e; |
evapor atsotifaer BE b e b i B ans e BPur PO SaRus e FEamis o
5.5 nm)Iréactna'mﬁetdqdresmlstrdnayvhrchw&s egtedctid fon&dwith éthercmmnémxaﬂ@dr Wysdicadifiddor i ¢

acid and Xt rac n et aceta i ned or an C washed
e e e e R T e
redd@ed vpsl@smﬂeﬁtmsmbﬂapmtnmrqwmded)fvat’eoramu then (dd&J u(ﬁ)y&ugthaﬂ)lccﬂﬁ)r@fvér- white

(m 1 PrvlendRal e g S S B 1k CS”‘]‘%%TNE{*%@?Z@O?ZOQZ

(M 111)Mel@ndibirk: 8)51(9m°c4H) 1.85-1. 72 (m 311) 1. 68 62 (m 111). IR
(cm 1) :2935 1694, 1413. 1357, 974 ( EMI-11. 30Step
(iv): Pr’éﬁwgt CORT: Bo?nbb%uﬁhf b, é&PrﬁﬁOém( %‘1) 26 254 (mrrlue) Edhrpletrian. gH)»

formul a 1(s37).65 @, Qnepagoeldﬂt% fiph! ow ng sanme procedure as rrentr oned in Step
(x) of prepagati ound of fornula

2012?03é&4@P@Tﬁ%‘r@26‘b@r é%?d?w%ﬁ@m 2 E3e1 531, B33Y, kﬁ&%? 28%, ’(Zrh1 591,1008, 05

(s, 2H),96519@§ 47557]4141)6 2.75-2.65 (m 111), 2.47 (bs, 111), 2.50-2.42 (m
111) 111), 2.17 (s, 3H), 2.10-1.82 (m 411), 1.80-1.70 (m

1. M*S&(fda) (lrgﬂnh\étﬂ*i) Mass (nt/z): 314 [ Mrl-n.
-19-



5 Step (v): Preparation of conmpound of formula (38) The conpound of
formula (38) is prepared by followi ng sane procedure as nentioned in Step
(xiii) ofwpnepasetson 3, by using conpound of fornula (PBCr/aNihe/aeoR
(CDC13): 8 2.72-2.65 (m 11-1), 2.52-2.47 (m 1H), 2.17 (s, 31-1),
2.15-2.08 (m 1H), 1.98- 1.86 (m 2H), 1.80-1.50 (m 71-1). 10 Mass (m z):
180 NATI. Step (vi): Preparation of conmpound of formula (39) ‘To a
sol ut i onStep (o Rpxparation fof ¢ampavind of B8mulal3B g, 1.0 rrm)l) i n di et hyl
formam de (2. “li_’o ’LL?mneQ”J&YleR% E)Bﬁn%tmko@HLﬁe 2§Q %J%%O Wol)agjrped

and the suspension was sti rre at room tenp
1, 4- Di brdishdonoethane (80 1!17L)ana51 a@ldmmmthmmadé&aﬂ mhd QOHb mingk) u fadlowved wps

heat ed a 6, T urdeLE ded
and t he i.gl?e(ﬂ{ lghgs%o@ %@KZ?& mv]vT ? F%t"nﬁ%g acer%ggﬁ(;em%]e aquéb@%ﬂ%%gm?eg a

basi f3 edropinttemperaursdhiinunilingd fend kiwirs Bdnzyk slcelol 642 wls K9.8nimydl) weeaddedandrhe
conbi ne

coar um siepfRof afdthdr 3hausl i HATOE ikl B ified Hich bbb AFUGIGHE
to give spd icedbanfite fselntion. Ahg B9)layeRBrer@yapanateid dndthe drgpdiy la(ymWasrwga)shedeéi d: 52

(1/011)2011 %%wggigc?gwm §m§/d§og; %oa‘?\ﬁg%%hﬁ%mbdztf@gg@?n@%gl’}%m&?& 36&15;%{5,@?(148 (m

11H); l\/brzrsSS(lrmt«z potaip 3 dridelproduct Bhidpwhs/pirified by Bpsirsdica gal wlungowhio atfordéd
f d de (6.3 158.0
or , g))u?(gﬁ(gﬁ]n{a)(g)e(%d ?)Ldggggm@%)ozgeﬂd l(Agh/HL; O)a(tlt 8 g: wasgggzed brom ne

( 3. 2 i, 'PEIQMR (ERS11): ARA2-G07 (mesH) 612-6.05i(mutid) 5.9F ods 1 R rASes. Ty (oo b Hyrfi.ace

(30) ( relstis PER GRS M, 505~ oA JBlnb it 2 FRIE HDee Blacfleti 7o)

at ice baEDhl.P@Mpe(rafaH)el.62Fhe0 (madh)i on m xture was gradually warmed to room

aci ai 11 ok 23l Eiouf aepar Ak PP T8 ol el Li ol Rogp M 582 © ©

et hyllSaced68t e.. The aqueous | ayer was evaporated to dryness and the crude

pr oduct ) [ silica gel flash chromatography to obtain conmpound
of for gs((%-%%@g‘L%”m idin- 1 -yl) (2.27 grans). Yield: 75 % 'H NWR
(CDCI 3) :St8p (iil): PPepabstionbiffompPoudd-o8 fdrmulaigd) 2H) , 3. 05- 2. 92 (m 2H), 2.90-2.83

V\g 2(%}}/ ososgg‘b&f?‘ﬂﬁ‘é%‘ﬁ d’dﬂzi%‘gﬁ%ﬁ %ﬂ&“% @Dé%‘ [2@«/?]? g’éf“ 1(-%??3'); i 5%

PI’ epar atdafban Ok treflvpiae 4 (ﬂfL)fﬂj’olEm a 04’13) was added a Tsolutibe (ﬁ‘tlbrbxhﬁﬂ inotadbdnon of
und of far (RS = rrolj 309rams 10, 45 mol )

F%fbof dF‘Fﬁct"Q‘i'dg.Y_%? \A‘?ga(g) é‘éj SW8E 5A érRF’rS'é'tegd %] 83’&1"8“’("4’ yndey redyeedg
mrml%} thﬁéhksu@t&éﬂtzhﬁia%ﬁndé t&;ﬁ&wndﬂx@& 38icH wo?aﬁm(ﬁreramgls)hcm@slbmddadommo fﬁl onsh
so that the te e of ther i on does not r.i 0 After the
addi t i orf® &8 sCOE‘nﬁ'H\dé’ltfg‘H’" ulagd) (Fle 5‘6%%%1 WéOWQg“'\M?ﬁ%’ dg)ﬁé“ C(EQ d-3tirred
for 2 hqums). The reaction mxture was cool ed to O C dlluted wlth water and
extracted wth et %I acetate. The aqueous er was

sodi um hd ¥R GOUR Lt Foh2hke Bk ¢- é@a@w { » P 6%1”6}» r?18s15h7é (Ebrlrld? ﬁé’é
or gasi ¢ (hayer 19/@32\3@13&1@9),\4/'1%& do(rm gy, 25l E£sH (kOnggrz B0 4m, hyyrown-deo gnd

solvent was re er reduced pressure to tai n conpound of formula

(41) (R@H)F%I?Q‘bf’“ﬂ‘h“'li 1§2|55%MH> white solid (2.0 grams). Yield: 76 %
1H NV (RDE8) 3856, 22148%67 6985, M 1441, 1131 4@82.938, 50 6o6H) . 2. 15-2.06 (m

11- 1), (m 1.90-1.40(m 13H). Mass (m z): 207 [ M+1-11.

15Pr eparf‘é’i‘sr"é‘fql/z)/13 Q’r%%)HYl“é‘fr]on of conpound of fornula (43) (43) R6

To a stigwrey SP" Bhﬁi‘dn@f’compound of formula (5) :

2- [(32 pyr|d| )rret l 1-azabi cyclog‘z 2.2]octan-3-one (42) (I _gram_ 4.6
moBY 1" equi v %ﬁ‘t")'e wlugiey ofsomegyad o éorﬂ‘ul‘ﬂ_()“) (Bmaéf) (& gragen! 8- adoldied a 1
M SO' ut 'l%rdﬁmcﬁ'(mﬁb Qoled Gt b PC 8 AAGHALdG: Diffibn opd@ hmkhlm@dean %HOMQ’JO?M)

After stirring at anbient terrperature
mL). The reaction mixture was stirred at room temperature for 16 hours. The volatiles were

removed under reduced pressure to obtain a crude mass, which was triturated with ether to obtain
compound of formula (5) (R4 = H) (2.4 grams), Yield: 60 %.
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20 for 30 mnutes, this mxture was treated with solid amoni um formate
(3.48 grams, 55.37 nmmol, 11.96 equivalents). After stirring another hour at
anbi ent twoperiaizos4e, solid sodi um cyanoborohydri de (0.58CTgN2008/000942 nmol |
2 equival ents) was added in portions. The reaction was then stirred at

anbi ent tenperature overnight and term nated by addition of water (5 ni).
The guenched reaction was partitioned between 5 M sodi um hydroxide (10 ni)
and chl O'Ii-pﬁpmmcﬁ)tﬁ3)2§9 Bb-b.40 (HRE 2ﬁ§1ue}wss |lﬂ)’@r84V(/8§ 1601t 3. acts d 1y 1.65-28b eaof or m

(20 nL), and conbin i ed sodi um sul phate, filtered
Snd cohcui 2a6-add (it T.4E05 (o 2ty Lol B (dHrohBigUH Bhadbet (43, R

2-Pyri d'm'éz)zo $d38 Mg2a Al y 3051, '1@9'2 ¢4d4e 288185 11360, ARSI USHO, Wam, o@D 740 m xture
of the cis and trans am along W th a trace ‘of the correspondl ng

al cohol .Mysséme): 206 28 [Mv\dg ko11/ 030349PCT/ 1N2009/ 000745 ' H-NMR (CDCI 3): 8
8.55 4(d, Sdp@)@ﬁpﬂho&&@om ?)uﬁi-oﬂﬁ)nmﬁa 7 6 HZ 111), 7.25 (d J = 7 9 Hz,
1H), 7. 13 0 Hz 0 (m 811). 2.0- 5H) :
VbsS (rﬂz) " i rtiso e pEAOTPPEN o8 SrmRBSH GRioHD 645 B A BP0 Al &

(146) Pdibfukan (75 ﬁﬂﬁrc@dlécpzﬂ 00, KR SsoNftioh OF nﬂ'llitﬁnaﬁtﬂnmnum hydnde G &
stirred so ation of hydrochloride salt of piperidin-4-one (3 grans, 26.5

mol ) i retabedrofrans 1.8 mla 865 mmoldbe eedefion mpsyfeumassHrpbpem cwegmgﬁéqﬁ; 79.7
mol) . otuﬁrbeﬁgé Bélh?g & ﬁe mdmét»@ﬁer ¢ erf?lr,)ogf#e@@sesddgtm;l—ﬁ dFbxiaS 1585 1m8%o! )
fol | owe sodi um lc'1| 1.96 T%

'g-‘e ereactlon m xt ure
was 0ef |ruk)e@df\mterz(3ﬁouk)smamwefn¢e| t Eheareactipn wgw pwa fdtrereéehrpt@ a ynall pad ef at e

was evapQ Lét #d fi rﬁtpatedcvz({aﬁe% &@ﬂﬁ{hﬁars%mn% dhafd %dsorvlaﬁ \%sqgﬁnoqugM&I was

purlflecf 't ca col utm chr omat ogr aphy to obtain conpound ormJIa
(44) (Raedwedam-ym)e t¢ thga cempawny of fgtnaylai(6) (R =okl) (2.125 grams). Yield: 711f4>|

(2 AR R 0 5 ) oSy S 8 1

Step (iiQm, 4H’)eparat| on of corrpound of formula (45) To a solution of
co un f ) (R5= n-butyl) (2.9 grans, 18.7 mml) pyridine (2.5
er@ q\d 'T‘% @\{Aﬁﬁ (85 nmL) was added hydroxyl am ne hydrochl ori de

(2.23 gr&am(vn)29re32rﬂnomh0deroéfolrmnbc(ﬁ or 2 hours. The volatiles were

renoved underrd SONeEsIER N BnpdilE FIARIPIPUWEL 1AD 10L3R, VA el €7

and extracted w anofri'c. ammoni a € Cco ned

or gani ¢ rhalabl (wamld coael a\veC mia;t@ﬂmuglomﬂsmmands 4 hmost)oﬂ"hcenactwasmxture
evapor at ed under reduced pressur e to tain und_of (45)
CRor S Ao e, Mg RO Rt 208 Giree, B TR R CpSplekigh Y4 {52
1H) ,202. 893cﬁorﬁ5he(vm$lat|€ds|)were2re5)6ve21 Lﬁiﬂer(réducdﬂ-i)rg:ssdreﬁﬁﬂﬂ]eﬁﬁxdé modﬁclla)as pﬂnﬂkﬂ byl. 30
(m 211),

Pr epar at 58 gg%‘agb“r%%ﬁag%&%‘y ft%?tﬁ"ﬂf‘ ﬁor%’%@}woefm(mma 7 (ﬂ-“?l gk t§ ?’mséd s@ﬂ(}!t: I()Z\

of conmpownd of fornmula (45) (R5= n-butyl) (1.6 grans, 9.39 mMmuvl) in

ol ) TR ey & 255 hrloal o 56 Srcmbed i Bov Qo A [V has

refI uxedsHor.8ilphe 1ﬁhesz@ﬁqn)on m xture was diluted wth n-propanol,
2{5 and stirred 0 m nutes. The vol atiles were renpved under reduced
pr essur é"‘%&“ﬁ%é%%ﬁ product was purified by silica gel flash

chromatcg;g )% ptrgbaqm(ﬁwrcambmmmm@l f forrrula (45) (R5— n-butyl) (1.0
granms). Yie d 68. % H NVR ( CDC

|
1H), 2. 40 2. 2P % PH"“’EW'""Q" fﬁcﬂm@sng Af fOZTE'i)( “Snﬁab g(ans; g‘l@ ,'“"P?)s'é’- 1.25
(M  611)metkholid akhinonid<7¥, 34 L) wablidedMRsmsy-Nidke) (401;57/0 [01834gkarhs)r The Raapar at i on
9: Preparation of conpound of formul a

mixture was stirred under ydrogen atmospheré ?ba}loon pressure) for 16 hours. The reaction
30  mixture was filtered through celite, the filtrate was dried over anhydrous sodium sulphate and the

solvent was removed under reduced pressure to obtain compound of formula (8) (R, = H) (2.14

grams). Yield: 100 %.

'H-NMR (CDCl5): & 3.0-2.70 (m, 6H), 2.15-1.95 (m, 6H), 1.90-1.60 (m, 4H), 1.60-1.50 (m, 4H).

Mass (m/z): 195 [M+H"].
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10Step (i): Preparation of conpound of fornula (48) To a stirred
sol ution of conpound of forrmula (47) (1.0 gram 5.44 mmol) in

di chl or orwOlane3(RA2 nL) cooled at 0 C was added benzyl arCman{o09/6@74d., 5.72
mol ), acetic acid (0.3 nL, 5.44 nmol) followed by sodiumtriacetoxy
borohydride (1.8 grans, 8.51 nmol). The reaction was gradually warned to
roomtenperature and stirred for 7 hours. The reaction was 15 quenched by .

addi ng apiépMatios 20PrephRItieA bPERT0ANad Of fokrinald @)t er cooling the reaction to O
C. The two |ayers were separated, the aquegus |layef extracted with

di chloro , Stepdirbi NOT AN Csutpayjer WS ashed with brine, dried over
anhydr ous} (sodi um-st phat e Jand t he—sgal ven renoved under reduced
pressure crude t, thus obtai ~was purified by silica gel
flash col chr omat ogmaphy to obtain conpound of formula (48)(l.18 grans).

Yield: 79% 2011-1-NMR,(CDCI3): 5 7.40-7.@@ (m 5H), 3.81 (s, 2H),
3.65-3.42m 21-1), 3.2-3. 28 (m 21-1),V3.25- 3.08 (m 1H), 2.12-2.02 (m
1H), 1.83-1.70 (m 1H), 1.46 (s, 9H). Mass (nmlz): 277 [M:1l-11. Step (ii):
Preparati on of conmpound of formula (49) To a stirred solution
of conpcstegl(ip Prémeiratidweof(cdBponl. dfFormdatd) 4. 16 nmol ) in net hanol 25(16.6
nth) was add 10. %.Pd/ C (345 . dro pr e was | i,ed rough a
doubiter - 36 To 405 s MR RO RS 6654 85 T el oo SR ol e
react i oncavtmsats t(i.2rgams,09.18 tnd)iasd tehhbutykmoionmm walilef (22 eng .65 mong) im
smal | pad _of. celite .and th iltrate e under.reduced pre [e.
The cr uaaéetﬁ?'ﬁng%{:‘lt?' "\‘?AL/a?swaﬁl? Idcll i%’é’“’ﬁ&&‘s’?'T“iféi@"‘ése"i‘@%s’ﬁmg@TJ’r?ﬁ agﬁ?"o%ﬁm({é?vgsp hy to
obt ai n cefipedifia 5dfoufsoTandaties Merd BAOvVaL) the rdfidledvas i8ed Yith wateNMd HERXEEB) : 8

3.65-3.45 ( 3 45-3.33 ( 1 3.20-3..0 (I - . 12-2.0 1H),
T 80 1 et fhigigite Srigesopipineg dflant dave iy horeq Gn file ety ffvbithe
Pr edd@r atsodiamodulphetepmd nhke edlveno mwatl randve@ unde@ raduetd preesires dhetcnele mdéducowpound

f f I 49) (620 . 33 i .10 di chl h | ed
o b kRSO TRy BiPuR  Be Be RPI T ARRS ) B, T 8521
di et hyl @amg)oypigkdt 80 e (6.5 ng, 0.5 mmol) and acetic anhydride (0.35 ni,

i Tt oo SrMRIEBG L eath SaLERan. Sonim 615 Tiap hreBinb RS0 Gar B

anhydr oudass oeizyms(MpHgt € and the sol vent was renpved under reduced

pressure to _obtain co und of for mul 0) (759 nmg). Yield: 100 % ,
151?‘- 1-M@%&I@fe‘)@%ﬂn@‘?@ﬂ‘l’ebg‘,’°'C1)‘F2|5',““'3.(g‘§-4. 42 (m 1H), 3.61 (dd, 7= 11. 4,
6.1 Hz, 1H), B ﬁ|)2tir('éd, soﬂuti(?)n Y)fé(l)_bdrﬁounald)”,for&uw(% qE, 2‘1{):(9191"@2 53.18mb®,in HH) ,
2.22-2.10 1H), 1.99 (s, 3H), 1.90-1.80 AH), . 1.47 (s, .9H) . Mass
(mz): 2 %ﬂ@fafl.(l%t'@ﬂ cpalsd “tor Ry a‘t/‘fsoﬂd‘gfp 'Eé‘%&&ﬁ@"‘&fﬂ ﬁ'éﬁifr'f[ﬂb é‘%i’) 20To
t he conpeiigldrefurdnO 8IS, TROkadtidn Wad pAliudliy Wided B006m derfiftrdtire QR Srréd! fyr

hydrochl ori de in_iIsopropanol (3M 5 n). . The reactjon was stirred a(i éoom
t enper at3frrainpigt- The jieagtion wasedusphstl by @dding jos RissrbIfiliFrdehropghaceall préeSur e,
The 20r udeliter U CHiltvRS what | dvipited 181 Blyn&iexaie phefiddowodsiva @ehaTash Ocoidmi N
conpound of fornmula (51) as ha/drochl oride salt (506 rrgy) Yield: 93 %

'H NVR (Shiometagephy (9 yicldgomppynd afifprmuda dB) (Rys H1(O] eramsh Yagld: 6400y 4 28-4. 18
(m 1H HHM‘(@D%%);&(.SH bgh})H:B B782263 (h241)M.130Mo2 (B, OHY 188 (bsTeH$ H65-125010- 2. 0
(m 1H), 1.85-1.72(m 1‘-!), .80 (s, 3H). Mass (mz): 129 [w I Step (v):
Pr epar at(mpfHbf conpound of formula (52) The conpound of  formul a (52)
(R4 = I—I)Mgsg(,g,rzgqg{ +]tm_ foll owi ng sane procedure as nentioned in Step (i)
of preparation 9, by using conpound of fornula (51). Yield: 52 % 30

| H ROR (Rreparation  Rreparationsof copjpounyd ¢fiformula 33 1H), 3.0-2.80 (m 1H),
2.75-2.60 (m 1H),  2.50- 2.35 (m 1H), 2.30-2.0 (m 5H), 1.98 (s, 3H),
2.0-1.75 (m 6H), 1.75-1.60 (m 511), 1.50-1.40 (m 2H).
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Mass (mz): 263 [N4+1-n. WO 2011/ 030349PCT/ 1N2009/ 000745 Step (vi):
Preparation of conmpound fornula (53) To the conpound of formula (52)
(R4 = H wd4011m30349. 95 nunol ) was added a 6N sol uti on ofChygNzoog/ndocss c aci d
(4 inL) and the reaction was refluxed for 4 hours. The volatiles were
renmoved under reduced pressure, the crude product was diluted with amoni a
in methanol and the inorganic 5salts were filtered. The filtrate was .
concentrat ed under reduced @ssure to obgain compoynd of formula (53) (R4

= H (20 A1 6terld) 100/ %] * SRR ( d6¥2 @8 T/56 (bs, 21ddpv3. 70- 3. 60
(m 1H), 2.70(M 1)/ 276872, , - 250H m—4H |
5.20-2.0 41-1), 1.90-7.83 (m ~/1.83-1. 6gm~9Hl, 1.40-1.30(m

2i1). iR'(cn}l): 3313, 3PY3, 2985, 296bH, 2848, 2523, 1691, 1579, 1495,
1444, 1382, 1217, 1158, (Wiy5, 10106814046, 1031, ga3. Mass (mz): 221

uvi +1-n. Preparation 10: Preparation of conmpound of formula (59) 15 Step
(i): Preparation of conpou of fornmula (5§%) To a stirr ution
of conpoung®of fornula (54) ( =N¢jy %12..9 gr NID4. 06 nol ) hanol
(188 ) ¢ at 0 CR&Y" ad hi ofSA%ENT okl de) (272F G, 378~27mol )
over a per of N88P2ni nut es. reaction ni was gradualgy warned to

roomterrp’érfature then 20 refffuxed for 18 hod¥s, The vol atil es re renoved
under redu_o(elél) pressure; the rg@) due was dil ut e(dl6)/vith et hyl acet(é e and ‘
cooled to ice-bath tenperature. A 10 % aqueous sol ution of sodium

bi carbonate was added and the two | ayers were separated. The or Ly | ayer

was washed, W,k Bocdrd oveq WBodr als x§ odi/umiBsal ghat.e and t hej sol vent
was renovegﬂvl.n'ge r ucedfgﬁgssbt—aﬁﬁ nd dﬁ lgrrm 5 (R =
H (12.2 grans, -8 %yield). 25 1- NMR /8 7.86 (dvz¥” = 8.0 Hz,

1H), 7.27 (t, B= 8.4 Hz, 11HPOCe. 70-6. 60 %W{*NZI-D, 5.90-5.50 (bs, 2H), 3.87
(s, 3H). WO 2011/QB0349PCT/ 1N2((Q / 000745 I\/ass(z(p)m z): 152 [M+H(2.l> Step (ii):
Preparation of conpound formula (56) To a stirred solution of
conpound of formula (55){5 (R =H) (13. ZCRgr ans, 87.3 mmol ) in dichloronethane
(174 nl) ewakigd was sdied wt’acid (10 nL, 174 nmol) and 2,2- 5
di net hoxyprepane (b n., -523+6 |). After stirring for 15 m nutes at

t he sane tenperat e/ sodiumtri @yborohydri de (30.3 grams, 143.2 mol)
was added and $H& reaction m xtiNe was gradual |y warnmed to room tenperature
and stirred for 16yhours. The regg;ion m xture was diluted with

di chl or onet hane ahd’ washed with 10" % aqueous sodi um bi car bonat e sol uti on,
brine, dried over anhydrous sodi um sul phate and the sol vent was renoved

d d . 1N 10 t ified b il I
{1 ash conth ERFBRa Bgr somge it SR B8hoouna of formila (56) (R 2 H Re=

i sopropyl) (1&ahaopasdns )50 grared, 333 hdfd) wastallddR wWitBGidhy to Mitric. a8(d (9&Pp, 446 n@.)0 Hz,
1H), 7. 69, (hs 7.34 (t, J=.8.5.Hz, 1H-. 6.71 (d. J = 8. 11-1),

6. 555 (1 o0 i G efperag 'Sk Siperipg B i Fincime S ity Sof sy 292
Hz, 611 )empépdtsre (¥ 22) iouksShd [thIhedted at 60 °C, for 2 hours until most of the nitrogen dioxide

evaporated. Excess nitric acid was distilled off under reduced pressure. The light yellow oil

solidified upon cooling. The reaction mixture was diluted with water (200 mL) and concentrated

sulphuric acid (75 mL). The resultant clear yellow solution was heated on the steam bath in a hood
10 for 1 hour. The reaction mixture was neutralized with 30% aqueous sodiumhydroxide solution, and

while warm, extracted with chloroform. The extracts were combined, washed with bri‘ne solution

aﬁd concentrated in vacuum. The crude product was dissolved in dichloromethane (15 mL) and

hexane was added until no more precipitate was formed. The solid material was isolated by

filtration and dried under vacuum to obtain compound of formula (11) (40.9 grams). Yield: 74 %.
15  Melting Range: 278.8-300 °C;

223 -



15St epPreparati on of conpound fornula (57) To a stirred solution of
conpound of fornmula (56) (Rl = H R2 = isopropyl) (12.2 grans, 63.1 mmol)
in 1:2 mwouor/mh34et hanol and water (126 nlL) cool ed at POTANEY 0@
sodi um hydroxide (2.5 grans, 63.1 nmol). The reaction m xture was gradual ly
warnmed to roomtenperature and then refluxed for 16 hours. The volatiles
were renoved under reduced pressure 20and the residue was dried under
vacuum atH-NIMRQOD1,)S8Y.69 @s, 11)12.86-2 32 Qlaf ZHN)N2.¢D0102 @A 219y 21021 msl(a, ¢15)().80R1= H,
= ISOF yl). (12.4 grans). Yield: 97.7 % IHNVR (D20): 8 7.62 (d, J =
8 0 Hz g&% 225 (t, J 8.3 Hz, 1H), 6.81 (d, J = 8.3 Hz, 111) 6.65 (t,
J= 7.5 Hg:341d) 2923 £635:3648), 1(7!33 1339, 1451;2, 0351( 88,1 1H6,61085,1627, ) 797)Vass (N z) :
178 [MH4]. 25Ste (|v Preparatlon of conpound formul a (58) To a
stirred G§ @H%Néﬁ onpound of formula (57) (RL = H R2 = isopropyl)

(5.1 59r age .35p.%pmbaoféwlfomnalbmlrﬂmm)hane (25 nL) cooled at 0 C was
added tripho _ﬁ(gne (15 grans, 50. rrtrrgB The é(h(?c“ on xturS %@

gradual |y war hed stiged {‘éﬂﬁ‘éﬁ‘%ﬂﬂg FRula (1) (0 ggmsa BOommel) iggengene,

di chl or oizes Bl avaseidee AR TREroRRthak dI@fInOadi VI8N B Ml 66.2 SARaN avada pdied ﬁr@am c
30 | ayer was washed w th aqueous sodi-um bi car bonﬁ()é&jb” ne, dried over

anhydr oUBINYISHALTAYTE tAmpsEause- AMier SIHENS e VeaRtion Aty nyfes Al oL mRgature

pressur ejt s :@h&@urfomm&ume RhctibA thR »\(a58aoléd:io 0~CHnd Bauratetl ambm»h.):m( 6. 25
grans, crude nass whi ch was, taken up

% ?r the next reaction wtho
Pur tRer biertampie E1GRL) WS B84 s aprapEy i?uzbwémawz!gwmwremmtﬁ%éﬁ) 8
8.18 (d, aq*leo‘us 3?)@ r tigs eﬂﬂi&ted ZVItK%tl(eE and]thc cgm&nw orggd‘a ,laer \335 v6khed wntﬁ v&tdriz
1H), 7.28 4. 82- (m d,, J= .
Mass (ndtf)"e Jrigs! PWHPPyd"E}tSei?d(“V) su'wraéepa'?dafhe ?P"ﬁ?f‘ é‘“@ﬁﬁ&%ﬂ? %P?ﬂﬁr éedC‘S?é‘) 5To
a stirregles@tw bidin &SmpoandeuBandd (1R pdsiitiate 6818 (2( Bhramsilyiéld: 78 %sopr opyl )
(6.25 grans, crude mass obtained in the foregoing reaction) in dry
dlnethyﬂﬂ@ﬂmhﬁ@uﬁ BfofEY°@t 0 C was added di nethyl mal onate (5.2 nlL, 45.6
%oreli i | 510 r 0.2
%. ﬁl reactlo q%?gfa?g%aé%%s??f?zgﬂgtﬂ?ﬂ%ﬁf?ﬁ&%@rg?ﬁ%égtﬁéﬁﬁg%2?00 C
for 2 holts(m, FHy 2si6H&m, SWAas renoved under reduced pressure and the crude
mass wa t { t ai ned m xture was
acidifi Zlg‘q\mlklu*%gg\é\%ées?t irgt%elcfgaolé?%cl%lmdg?gg g‘%s?dgﬁﬁ ?@n and extracted with
dlchlordWmBhah$22Tﬂd+Hanb|ned organi c | ayer was washed with brine, dried

over an vent was renpved under reduced
pressurgy%gﬁ'ﬁgﬁgr?ﬁ%lr g Q:F%u%dao?g%}n{ﬁ? ggioy silica gel flash colum
chr &¢at ogr ap h%etcmmbmdl af f@\m’ﬂﬂm(l.lﬁljls@fepﬁ'@ﬂ iy Ifell o) samRpracedyre Rpmentjoserhinopy| )

2.6 % NR CDC13 6 14.05 1
g 22 ?gaggj’)i')yfg'leﬁﬁratﬁ’% 145} 9“3"%2&%’8‘9’%3“%%% ( , 7)51 (d, J (Z 5 Il:?z
1H), 7. ZB-XMR @DCh)5 H30-73P)m, 419025716 ((bsH), 5_15!2)5 704n04HQ $,703440 (ni, 183 ( d,

N o Acct et D24 0 i RA IR b BCARA S By CD2S 2 0 ©F

i sopr opylR-(2m ) 350D, Zun;ﬁ&d;naanmelna&532@hﬂﬁbﬂahﬁﬁb hydrochl ori de 20To a

stlr ed ound of formula (59) (Rl = H R2 = isopropyl) (305
ny, éaﬁﬁﬁP%?g49E he (11 nL) was added of conpound of formnula (8)

(453. 6 rﬁ:;ep(av)29remndt)onandompmmﬂ@amrmla(mt)xture was refluxed for 2 hours.

The vol atil es were r eno d reduce sure n r ct was

purified by s '] c(?g]p(@ue (%f a””i%‘ﬂ’ @T‘)u'm?re@ﬁrro Sa% %dc;cg urgaygg,l,}@g,&dm

t reat ed sndpt(h) <bfsm¢pampaﬂnIbymsnhg:bompmummfafpmnula (13)

N-[(2- Az y r I

251- | sop?‘g‘BW‘ (?Dgilg i" %5 %‘3%3 *E}i)u); %ﬂ 174 h‘c"aﬁﬂ%&a&%‘ezﬁ}dﬁ 384

?E) .30V e4.10 (dd,(P% 24L1,-13: 3mld?lxélpwsﬁ)4lc_ll)ﬁxm ﬁ;)%i’zgﬁ (s, 2%}4)2 90]2(3143) qmsz 2%51%10 9.33
S 1 7 J 7 Hz, 1H), 7.7 t, J =

8.2 Hz (ﬂﬁmg)}‘gg"(‘%‘ ‘ﬁlb 97%7%%‘ “M):1) " 5.50-5.10 (bs, 1H), 3.60 (bs, 2H),

3 50 3. 4R (exn'): 2440, 363940708, 133@9(1(“86 Zs-Bl_?) 121625972(9(1157 tsm. 41-1), 2.8')5-1. 90 (m

1.78 5-1.68 (m 2H), 1.55 , J =6.9 H, 6H; 30IR :

(cml) asgg""%g’H%[Méﬁés 2724, 2635, 2571, 2500, 1640, 1571, 1499, 1416,

1335, 1189, 1008, 761; Mass (mz): 424 [MtFr]. WD

2011/ 030349PCT/ 1N2009/ 000745 Exanpl e %M Preparati on of

N R2- Azatricycl o[ 3.3.1. 13" 71dec-2-y1)

propyll1-4- hydr oxy- 1i sobut y1- 2- oxo- 1, 2-di hydr oqui nol i ne- 3- car boxam de

hydr ochl ori de To a stirred sol ution of compound of formula (59) (R

= H R2 = isobutyl) (141 ng, 0.54 mmol) in toluene (5 nL) was added

pot assi um carbonate (71.3 ng, 0.512 mml) and conpound of 5fornula (8)

(100.1 ng, 0.512 mmol) and the reaction m xture was refluxed for 3 hours.
The



vol atil es were renoved under reduced pressure and the crude product was
purified by silica gel flash colum chronat ography and the product was
treat ed wohoilgsmsepanolic HCl to obtain N-[(2- PCT/IN2009/000745
Azatricycl o[ 3.3.1.13" idec-2-yl)propyll-4-hydroxy-I|-isobutyl-2-oxo-1, 2-di hyd
roqui nol i ne-3- carboxam de hydrochloride (159.4 ng). Yield: 68% 101H NM
(DVBO-d6): 8 17.32 (s, 1H), 10.45 (bs, 1H), 9.35 (bs, 111), 8.10 (d, J =
7.9 Hz, Step(); Prepatipn of dmpuad pfformalalls) 7.66 (d, J 8.7 Hz, 1 7. 36

H,
Eﬁn %;) 7. g %pééé;ﬁm?&dlogﬁgméa%ﬁ 207%?5%?#%" »@néégle?préég&@(as 24dhei n’éd?ﬁ) 3.40
(bs, 2H5s,tep1(m‘bzbfnre%at(oml m—psmg}:og@ot(rdofﬂmnalwﬂﬁz, 6H) . | R (cm 1).'3397,
Ay U S R T U R

N-1[ 5 ( T2.7@&9.44 0h,313, 21151 B77 (alebdh) 2- yl)

e O | eesn) 301 )RR e SRS IR 10 o d;gfef ogui nol i ne- 3- car boxam

i de stirre ’iono R2 = isopropyl)
(108. 3 nifass@md): 4260128 [MrHAk y di net hyl formani de (2.5 nl) was added pot assi um

car bonat oun 20 for mula (53) (100 ng, O.45
nmol ) an% 6&9 Egéé’@ﬁ%’ﬁomm&u nt%e heleie %@2)135 C for 18 hours. The reaction
was cool ed t oTle éﬁm}idudldjk)édorvnuld”l(l\@itaerhydmchlenderahtiscbrwia’rdd by Haltowiigheame
conmbjned organic ine. dried ov h ous sodi um
sul plltgat P ﬁ%mg Y"edn't" Swﬁfafo MO i 'ﬁ"ndey UFRCR u"?e{sefrgﬂ'r"g Y‘%’e crude
pr qu?t '\}\axsrvmmn‘olgos 981 ghsl 1180 9g6l(bst 1 HE 1 .4a01.30nm, ¢ Hi), ot DT aphiyH)t 496 tisai n
N-[1-(Trjey .
Ll 5 yHP B85 B s AEEROFp YR g 20, 1.96-1.85 G 1
i?dilgy?rmqumﬁpbunezﬁzpmsbomam ];382 ,(19%, n%%l, 13811438, A9926004,HshVRR1( CDCL13) : 8
S 111), 8.23 , J = 7.8 Hz, 111), 7.75-7.50 (m

211), MBSS%"‘% %fnz@%i )*E"]s 80-5.10 (bs, 1H), 4.65-4.52 (m 11-1),
iiigﬁz27%e§<v5.) azra.)maomczm@eumnmla(m% 2. 42 (m 11 1) 2. 40 2, 13 (m

, m J =
7.0 Hz, 6H): Bisjampe dl‘)f]f"'?&'&o(‘;)z’g&ifpaff&é f"]'@’rv% SaT@ °°e @é mf%%’f‘ed 3410

1323, 1187@,(vﬁ9$rep214t70n V@Qusnh@&ﬁn[(oﬁicz()fforﬁm @op1-f1. Exarrpl es 4 -
The corrp,ounds of wer e prepa t he gsr res as

doscr | bod NMRAERETY AT 407 304, 4y 2508 (o Fhlk SOOI Ty A7 A 46
2011/ 030BARPSH (rh, MR QYOO G 284).
20 IR (cm™): 3422, 3153, 2915, 2846, 1599, 1492, 1443, 1105, 1022, 756, 698.
Mass (m/z): 214 [M+H'].
Step (viti): Preparation of compound of formula (18)
To a stirred solution of compound of formula (17) (1.3 grams, 6.1 mmol) in
dichloromethane (20 mL) cooled at 0 °C was added triethylamine (1.1 mL, 7.9 mmol) and Boc
25  anhydride (1.46 grams, 6.7 mmol). The reaction mixture was gradually Wanned to room
temperature and stirred for 16 hours. The volatiles were removed under reduced pressure and the
crude mass was purified by silica gei flash column chromatography to obtain compound of formula
(18) (1.3 grams). Yield: 68 %..
'H-NMR (CDC)s): § 7.40-7.30 (m, 4H), 7.24-7.18 (m, 1H), 4.55-4.48 (m, 1H), 4.42-4.35 (m, 1H), |
30  2.30-2.24 (m, 1H), 2.05-1.83 (m, 7H), 1.78-1.64 (m, 3H), 1.48 (s, 9H).
IR (cm™): 2984, 2926, 2855, 1687, 1447, 1403, 1361, 1167, 1100, 1077, 753, 702.
Mass (m/z): 314 [M+H"].

Step (ix): Preparation of compound of formula (19)

-25-



N[ (5- Hydroxy-2- azatricyclo[3.3.1.13 7] dec-2-yl)propyl]-4-
hydr oxy- 1-i sopropyl-2-oxo0-1,2- 11-1-NWR (CDC13): 8 17.26 (s, 1H), 10.42
(bs, |H ,w8.200/030849)= 7.8 Hz, 111), 7.83 (d, J= 8.7 Hz, PCTAN2009/000845t, J=
8.2 Hz, Ill), 7.35 (t, J =7.4 Hz, 1H), 5.40-5.10 (bs, 1H),
di hydr oqui nol i ne- 3-carboxam de 5.0 (bs, 1H), 3.85-3.72 (m 2H), 3.50-3.40
(m 2H), 3.30- 3.20 (m 2H), 2.25-1.90 (m"  7H), 1.80-1.70 (m 411), 1.65-
1.50 (m 2H) ,Tol.&5tifred Jmixfur8 bz, cofigpund defc(rmma) (1&34820 814&15, 6294:8;1:0]3872

440 [ wrispooneRlerfe Ifaty, el B mongmsld 15 il Eipued S0 o W Bl )

8 17. (zg s(kamp&ld)iate mwiraﬁrbs 28 Tinhol) and y&henﬂrnopun]cmnhwmm -(0:08 om0 Oy - 2-
9.84

oxo-1, 2 "H‘i“ﬁ%; dﬁﬁcwm {nﬁﬁgurg Wcaérgb"’ggiﬁlm \dgmegl %’) room temperature an]dl_gﬁ’er stlmng for 3

5 hours, diluted with isopropylether (100 mL) and stirred for 15 minutes to precipitate black RuO,.
The reaction mixture is then filtered through a pad of celite and the layers were separated. The
organic layer was washed with 1IN sodium hydroxide solution. The organic layer was dried over
sodium sulphate and the solvent was evaporated under reduced pressure to obtain unreacted
starting material (1.4 grams). The combined aqueous layer was acidified with concentrated

10 hydrochloric acid and extracted with ethylacetate. The combined organic layer was washed with
brine, dried over sodium sulphate and the solvent was removed under reduced pressure to obtain
compound of formula (19) (0.6 grams). Yield: 33 %.

'H-NMR (CDCL;): & 4.45-4.40 (m, 1H), 4.35-4.28‘(m, IH), 2.22-2.18 (m, 1H), 2.08-1.76 (m, 7H),
1.78-1.60 (m, 3H), 1.46 (s, 9H). .

15 IR (cm™): 3472, 3367, 3018, 2932, 1702, 1678, 1418, 1365, 1216, 1170, 1116, 1103, 758, 668.

Mass (m/z): 280 [M-H']. '
Step (x): Preparation of compound of formula (20)

The compound of formula (20) is prepared by following same procedure as mentioned in
step (ii) of preparation 1, by using compound of formula (19).

20  'H-NMR (CDCl;): § 7.42-7.30 (m, 4H), 7.30-7.20 (m, 1H), 5.04 (s, 2H), 4.70 (bs, 1H), 4.50-4.42
(m, 1H), 4.38-4.32 (m, 1H), 2.30-2.20 (m, 1H), 2.18-1.87 (m, 5H), 1.85-1.52 (m, 5H), 1.46 (s, 9H).
IR (cm™): 3406, 3019, 2931, 1592, 1579, 1485, 1389, 1215, 1049, 955, 861, 757, 669.

Mass (m/z): 387 [M+H']. |
Step (xi): Preparation of compound of formula (21)

25 To a stirred solution of compound of formula (20) (0.497 grams, 1.28 mmol) in
dichloromethane (10 mL) cooled at 0 °C was added trifluoroacetic acid (1.28 mL). The reaction
mixture was gradually warmed to room temperature and stirred for 2 hours. The volatiles were
removed under reduced pressure, the residue was diluted with iO % aqueous sodium bicarbonate
and extracted with dichloromethane to afford compound of formula (21) (0.35 grams). Yield: . 97

30 %.

'H-NMR (CDCl;): & 7.42-7.20 (m, SH), 5.10-5.0 (s, 2H), 4.75 (bs, 1H), 3.80-3.68 (m, 2H), 2.35-
2.30 (m, 1H), 2.30-2.10 (m, 8H), 1.80-1.70 (m, 2H).
IR (cm™): 3431, 3019, 2956, 2868, 1664, 1629, 1593, 1485, 1388, 1288, 1216, 1056, 757, 668.
Mass (m/z): 287 [M+H"].

=26 -



7.90-7.70 (m 211), 7.42-7.35 (m 4H), 7.30-7.20 (m 1H), hydr ochl ori de
5.70-5.10 (bs, 114), 3.88-3.80 (m 2H), 3.54-3.30 (m 4H), 2.48-1.93 (m
12H), 1. 3wokoinm3¢3 1H), 1.55 (d, J = 7.4 Hz, 3H), 1. P8T(iN2009/060745 3 Hz,
314); IR (cml): 3419, 3223, 2938, 2572, 2504, 1632, 1567, 1497, 1447,
1401 1333 1173, 1109, 1004, 808, 758, 701; Mass (m z): 499 [ M+1l1ll. 6.

10 54 ?&-3 tric ‘3&3 5%5’3"1“53'8%{}” deﬁ’(ﬁ%' II-NVR (CDCI 3): 8 16.68 (s, }H),
0. roxy-1-i sopropyl -2-oxo- (d, J= 8.0

Hz, 114), To @&k dompound-ofTfofimiz (21170 nig, B39 emol) were added formic acid (2 mL) ‘
117) o R i, e BE REBRIRSR e Sired 7Y s0, G 4 oty Theeon
2. 85-Ras/quefiehied ibh, water and saturated potassium carbonate and the mixture was extracted with

dichloromethane. The extract was dried over sodium sulphate and reduced in volume, and the

residue was purified by flash chromatography on silica gel to obtain compound of formula (22) (R

= Methyl) (200 mg). Yield: Quantitative , |

"H-NMR (CDCL): § 7.40-7.20 (m, 5H), 5.05 (s, 2H), 4.65 (bs, 1H), 3.08-2.97 (m, 2H), 2.53 (s,

3H), 2.32-2.20 (m, 2H), 2.20-2.14 (m, 1H), 2.06-1.95 (m, 3H), 1.70-1.50 (m, 5H).

IR (cm™): 3432, 3019, 2929, 2857, 1719, 1592, 1487, 1379, 1284, 1216, 1049, 757, 668.

Mass (m/z): 301 [M+H'].

Step (xiii): Preparation of compound of formula (23)

To a stirred solution of compound of formula (22) (Rs = Methyl) (0.4 grams, 1.3 mmol) in
methenol (1.6 mL), under nitrogen atmosphere was added Pd/C (10%, 0.20 grams). The double-
layered balloon filled with hydrogen gas was applied. After stirring for 16 hours at room
temperature the reaction mixture was filtered through a small pad of celite and the filtrate
evaporated under reduced pressure to obtain compound of formula (23) (Rs = Methyl) (0.2 grams).
Yield: 90 %. '

'H-NMR (CDCl5): & 3.10-3.0 (m, 2H), 2.52 (s, 3H), 2.20-2.10 (m, 1H), 2.10-1.84 (m, 5H), 1.70-
1.60 (m, 2H), 1.50-1.35 (m, 3H).
IR (cm™): 3413, 3019, 2928, 2854, 1627, 1581, 1486, 1383, 1216, 1084, 954, 757, 668.
Mass (m/z): 167 [M+H']. '
Preparation 4: Preparation of compound of formula (27)
o 0

Ko woan N

Step (i) N)]\ Step (ii) g;b} Step (iii) @ Step (iv)
£ P A HOOC o

H,NOC

(1) (24) (25) (26)

(27

-27-



2.70-2.60 (m 114), 2.45-2.15 (m 511), 2.10-2.0 (m 2H), 1.62 (d, J =
7.0 Hz, 611). IR (cni'): 3482, 3425, 2943, 2872, 2483,1638, 1572, 1419,
1338, 11990 201430349108, 1020, 762. Mass (nfz): 439 [ MPHIT/IN204000745

2011/ 030349PCT/ 1 N2009/ 000745 7. N-[(2-Azatricyclo[3.3.1.137}dec-2-yl)
propyl] - 4- hydr oxy- 1-i sobut yl - 6- met hoxy- 2-oxo-1, 2-di hydroqui nol i ne- 3-

car boxam de 1H NMR (CDC13): 8 17.17 (bs, IH), 10.57 (bs, IH, 7.63 (s,
111), 7. §¢9p(1;i,1)r aTationofidém A.Lﬂdof?o.%ﬂnim J = 8.9 Hz, 114), 5.80-5.10 (bs,

1H), 3.90 (s, 70- 3. 45

6H), 1.90- 7150 (anft“lel)‘Ol“T"mf( Cfmaﬂ"‘(’n?f ?%ijé (1|Q7ﬁz @émg%?“ éigg 80'(“”]2860
2782, 16&2&: Jré:ﬂéth&é%? mL)Ldbbfed #189¢C v%gbddgcﬁﬁlethz'%me @S mL( 1 8) mméHA4- 460
[MH1-14]. 8. N-[(2-Azatricyclo[3.3.1.13" 7| dec- Xez H NVR_(CDC13): 8

17. 36 (bymethilwgnomdg@ (183 mgp 11 n@l)zgld acetic anhydride (1.56 mL, 15.2 mmol).” The
5 reaction mixture was gradually warmed to room temperature and stirred for 2 hours. The volatiles

were removed under reduced pressure and the crude product dissolved in water and extracted with
ethylacetate. The combined organic layer dried over anhydrous sodium sulphate and the solvent
was removed to obtain compound of formula (24) (3.0 grams). Yield: 100 %.
'H-NMR (CDCl;): § 7.40-7.30 (m, 4H), 7.25-7.15 (m, 1H), 5.10-4.95 (m, 1H), 4.25-4.18 (m, 1H),
10  2.35-2.25 (m, 1H), 2.12 (s, 3H), 2.05-1.55 (m, 10H).
Mass (m/z): 256 [M+H].
Step (ii): Preparation of compound of formula (25)
The compound of formula (25) is prepared by following same procedure as mentioned in
step (ix) of preparation 3, by using compound of formula (24).
15  'H-NMR (DMSO-d¢): & 4.70-4.63 (m, 1H), 4.10-4.02 (m, 1H), 2.15-2.05 (m, 1H), 1.94 (s, 3H),
1.90-1.75 (m, 5H), 1.75-1.55 (m, 5H). |
Mass (m/z): 224 [M+H"].
Step (iii): Preparation of compound of formula (26)
To a stirred solution of compound of formula (25) (400 mg, 1.79 mmol) in acetonitrile (7
20  mL) at room temperature was added pyridine (0.16 mL, 1.97 mmol), Boc anhydride (470 mg, 2.15
mmol). After 1 hour solid ammonium bicarbonate (230 mg, 2.9 mmol) was added and the reaction
mixture was stirred for 12 hours. The volatiles were removed under vacuum to and the crude
product was purified by silica gel column chromatography to obtain compound of formula (26)
(250 mg). Yield: 63 %. ‘
25  'H-NMR (DMSO-dy): & 7.03 (bs, 1H), 6.79 (bs, 1H), 4.72-4.67 (m, 1H), 4.12-4.06 (m, 1H), 2.15-
2.08 (m, 1H), 1.94 (s, 3H), 1.90-1.55 (m, 10H).
Mass (m/z): 223 [M+H']. -
Step (iv): Preparation of compound of fo-rmula 27)
To a stirred solution of compound of formula (26) (240 mg, 1.08 mmol) in dry
30 tetrahydrofuran cooled at 0 °C was added a IM solution of lithium aluminum hydride in
tetrahydrofuran (3.5 mL, 3.5 mmol). The reaction mixture was gradually warmed to room
temperature then refluxed for 6 hours. The reaction mixture was cooled to 0 °C, ice pieces were

added carefully and stirred for 30 minutes before filtered through a small pad of celite. The filtrate

_28-



propyl1-6-chl or o- 4- hydr oxy- 1-i sopropyl - (s, 1H), 7.60-7.48 (m 2H),
5.60-5.10 (bs, 1H), 3.70-3.50 2-o0xo0-1, 2-di hydroquinoline-3- (m 2H),
3.15-2. 70W0i2n11/08b849 2. 40-1.96 (m 611), 1.96-1.80 carbexamNzie/(eo744H) ,
1.70-1.30(m 10H). IR (cm1l): 3170, 2911, 2848, 2775, 1639, 1538, 1408,
1311, 1172, 990, 757, 701. Mass (mz): 458, 460 NATI. 9.
N-[(2-Azatricyclo[3.3.1. 131dec-2-y1) 1HNWR (CDCI3): 6 17.11 (bs, 1H), ‘
10. 47 ( b®as elvdfbratdd & thErady/prbdibet Mwlasl PiiriTied-biy ystlic@ gyt flash $6lpma RYttomatdgraplly ® 6. 1

Hz, | H), 7.53 (s, . 7.40-7.34 (m 114), 5 70-
2-oxo-1,%?@81&’5%‘;}%“@2)-&5f%%%}g@ﬁ5?’%886-/3.45 (m 2H), 3.30-2.80
(M 4H) , 'E2NKR- (CD) 9 X308 dgme 2), 2180-51d) (q, 3038 (S OHY, .20 AbD (m, 9H), 1.11 (1,
3H), 0.90-0.75 (m, 2H). |
5  Mass (m/z): 195 [M+H'].

Preparation S: Preparation of compound of formula (32)

. CN
: O /
NH
Z@/ Step (i) po Step (i) Zj’ NE step i) N sepdv)
N N NJ NJ —_—
(29) (30) ‘ (31) _

(28)
-~
| N/_/\
M
(32)

Step (i): Preparation of compound of formula (29)

10 To a stirred solution of compound of formula (28) (2.0 grams, 13.2 mmol) in
methanesulfonic acid (12.5 grams) was added sodium azide (0.9 grams, 3.98 mmol) portion wise
over 2 hours. The temperature was maintained at 20-25 °C during the addition. Nitrogen evolution
ceased 2 hours after the addition was completed. After stirring an additional hour at room
temperature, the reaction solution was diluted with 100 mL of water. An excess of 50% potassium

15  hydroxide solution was carefully added portion wise without external cooling. The exothermic
reaction yielded a solution, which was extracted with ethylacetate. The combined organic layer was
washed with brine, dried over anhydrous sodium sulphate and the solvent was removed under
reduced pressure to obtain a crude mass which was purif'ned by silica gel flash column
chromatography to obtain compound of formula (29) (1.56 grams). Yield: 71 %.

20  'H-NMR (CD;OD): § 3.30-3.15 (m, 7H), 2.48-2.40 (m, 1H), 2.25-2.10 (m, 2H), 2.10-2.02 (m, 1H),
2.0-1.92 (m, 1H), 1.88-1.82 (m, 1H).

Mass (m/z): 167 [M+H'].
Step (ii): Preparation of compound of formula (30)
To a stirred solution of compound of formula (29) (1.5 grams, 9.0 mmol) in dry

25  tetrahydrofuran (36 mL) was added borane in tetrahydrofuran (1M, 18 mL). The reaction mixture
-29.



IR (cm): 3192, 2898, 2862, 2786, 1910, 1618, 1544, 1408, 1343, 1172, 995,
756, 699. Mass (mz): 442 [111+H . 10.

N-[ (2- Azawoi2oyad30448. 3. 1. 13" 7] dec-2-y1) 1H NVR (CDCl 3): @CIANBBY/(@745LH) ,

10. 37 (bs, 111), 8.35 propyll-6-brono-4-hydroxy-1-isopropyl- (s, 1H), 7.69
(d, 1 =9.1 Hz, 1H), 7.43 (d,J= 9.1 Hz, 1H), 2-oxo0-1, 2-di hydroquinoline-3-
5.70-5.10 (bs, 111), 3.60-3.50 (m 2H), 3.25-2.75 (m 4H), carboxam de

2. 40- 2. Nasyeflukdd foll 1@ Beuks. Fhe faartidhdhixture whSR:((Otndi'tQ 0 °338Qquezgib§! byagdifig a 2IM85,

1011, 1555 ATES: o 8 2 e 0 B WSkl S 20

N[ ( 2- Azahlylatetate ileh badfidd @8h 3% esedidmylydroxide solution and extracted with 1:9 methanol:
chloroform system. The combined organic layer was dried over anhydrous sodium sulphate and the
5  crude product was purified by silica gel flash chromatography to obtain compound of formula (30)
(1.16 grams). Yield: 85 %.
'H-NMR (CDCl3): § 3.30-3.03 (m, SH), 2.90-2.75 (m, 4H), 2.18-2.08 (m, 2H), 2.05-1.88 (m, 2H),
1.68-1.58 (m, 2H).
Mass (m/z): 153 [M+H'].
10  Step (iii): Preparation of compound of formula (31)
The compound of formula (31) is prepared by following same procedure as mentioned in
Step (vi) of preparation 1, by using compound of formula (30).
'H-NMR (CDCl3): & 3.32-2.80 (m, 11H), 2.47 (t, J = 6.8 Hz, 2H), 2.18-2.10 (m, 1H), 2.0-1.95 (m,
1H), 1.95-1.83 (m, 1H), 1.70-1.60 (m, 3H). ‘
15 Mass (m/z): 206 [M+H"].
Step (iv): Preparation of compound of formula (32) _
. The compound of formula (32) is prepared by following same procedure as mentioned in
Step (vi) of preparation 1, by using compound of formula (31).
'H-NMR (CDCls): & 3.30-3.20 (m, 1H), 3.15-3.07 (m, 1H), 3.0-2.40 (m, 11H), 2.15-2.07 (m, 1H),
20 2.07-1.50 (m, TH). "
Mass (m/z): 210 [M+H"].

25

30
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propyl t - 6- am no- 4- hydr oxy- 1-i sopropyl - 1H- NVR (CDC13): 8 17.13 (s, 1H)
10.54 (bs, 1H), 7.48 (s, H), 7.39 (d, J = 8.8 Hz, 111), 7.02 (d, J = 8.8
Hz, 111),wo020x3603492- di hydr oqui nol i ne-3- 5.80-5.10 (bs, PCHIN2098@7& 70 (m
211), 3.55-3.46 (m 2H), carboxamde 2.98-2.90 (m 2H), 2.90-2.78 (m
21-1), 2.18-2.08 (m 414), 2.05-1.97 (m 2H), 1.90-1.50 (m 14H). IR
(cm5: 3191, 2903, 2847, 2785, 1908, 1638, 1546, 1406, 1323, 1179, 997,
757, T70IPreparbficis6:(Freparatidmor dofipbind of f@rmuld(413- (Pyri di n-3-y1 nethyl)-1-
111-NWMR (CDCI 3): 8 16.92 (s, 1H), 10.72 (bd, 111),48.50

azabi cycl o[ 2. 2. 21oct - 3-y1] - 4ohydroxy 11 (s, 411), 8.36 (d, 1 = 3.5 Hz,

11-1), 8.24 (d.0J = 7.8 opr opyl]- 2- oxo1 1, 2- di hyd sU|noI -
e 311&.,3%@@4 (), 7. 507710 (|1 e ,, o
PH
Ph 5

Ph PH

@Y S ) @Y = @Y = s
R;s 0 ‘
OH Step(vm)
NH,

40 l

(39)

5  Step (i): Preparation of compound of formula (34)
Freshly prepared methyl magnesium iodide in ether (1M, 253 mL), was added through
canola to compound of formula (33) (22 grams, 93.3 mmol) in tetrahydrofuran (195 mL) at 0 °C.
After stirring at 0 °C for 0.5 hour, the reaction mixture was quenched by adding saturated aqueous
ammonium chloride solution. The organic layer was separated and the aqueous layer was extracted |
10 with diethylether. The combined organic layer was washed with water, brine, dried over anhydrous
sodium sulphate and the solvent was removed under reduced pressure to obtain compound of
formula (34) as off-white solid (22.4 grams).Yield: 95 %. |
Melting Range: 98-100.4 °C;
lH-NMR (CDCL): 6 7.42-7.28 (m, 4H), 7.24-7.18 (m, 1H), 2.47-2.42 (m, 1H), 2.32-2.25 (m, 1H),
15 2.14-2.01 (m, 3H), 1.96-1.85 (m, 5H), 1.80-1.67 (m, 2H), 1.60-1.54 (m, 2H), 154-1.45 (m, 1H),
1.41 (s, 3H).
Mass (m/z): 243 [M+H"].
Step (ii): Preparation of compound of formula (35)
To compound of formula (34) (6.6 grams, 27.3 mmol) dissolved in a mixture of acetic acid
20 (5.8 mL) and tetrahydrofuran (29 mL) was added drop wise through addition funnel to the ice bath
cooled sodiumhypochloride (4%, 272 mL) solution over a period of 15 minutes. Solid

tetrabutylammonium iodide (1.0 grams, 2.7 mmol) was added and the reaction mixture was stirred

231 -



5.80-5.30 (bs, 1H), 3.95-3.85 (m 1H), 3.15-3.05 (m 1H), 3.05-2.80 (m

5H), 2.80-2.70 (m 1H), 2.08-2.0 (m IH), 1.88-1.45 (m 41-1), 1.66 (d, J

= 7.2 Hz,w62bj1/03034bR (cnil):. 3164, 2901, 2842, 2781, 19PeT/I4BBN00IEA4,
1412, 1320, 1179. 990, 757, 699. Mass (mz): 447 [MrH . 13.

N-12- (Pyridin-2-ylnethyl)-1- 1HNVR (CDCl 3): 8 16.81 (s, 1H), 10.67 (bs,
11-1), 8.45 azabicyclo[2.2.2]oct-3-y1]-4-hydroxy-1- (d, J = 4.5 Hz, 1H),
8.21 (d,for]l.Ehaur?:'IHthd-lai)'ers Wer@@ep%raﬂ&l the aqueous layer was extracted with diisopropylether

I sopropyl -2-ox0-1, 2-di h UI nol

7. 0- 6. 92 he cpmpine otganih g Vs %ég‘éﬁ“uagtefbgm'?nir)'gi %gbédi*’?'g%“?('ﬁ{%k%ﬁfm
3. 45- 3. 3£lvéﬁﬂ wélslrihmve'a lﬁﬁer?:reﬁuced (piﬁss@é‘bl’he&eﬁdtﬁ vad digsbivel Jn m2thizol 21D mIH,m
H, 1 98113' potassium hydroxide (3.0 grams, 54.6 mmol) was added and the mixture was refluxed for 1
5 hour. The solvent was evaporated under reduced pressure and the crude product was purified by
column chromatography to yield compound of formula (35) (2.85 grams) as viscous liquid. Yield:
44 %
'H-NMR (CDCl;) § 7.38-7.26 (m, 4H), 7.24-7.17 (m, 1H), 2.86-2.80 (m, 1H), 2.59-2.50 (m, 1H),
2.30-2.20 (m, 1H), 2.22 (s, 3H), 2.10-1.92 (m, 4H), 1.92-1.75 (m, 4H), 1.82-1.70 (ﬁ, 1H).
10 IR (cm™): 2924, 2867, 1697, 1445, 1356, 1223, 757, 699,
Mass (m/z): 241 [M+H"].
Step (iii): Preparation of compound of formula (36)
To a stirred mixture of compound of formula (35) (2.8 grams, 11.66 mmol) as obtained in
preparation 1, carbon tetrachloride (24 mL), acetonitrile (24 mL) and water (36 mL) cooled at 0 °C,
15  was added sodiumperiodate (11.2 grams, 52.2 mmol) followed by ruthenium (III) chloride hydrate
(0.13 grams, 0.6 mmol). The reaction mixture was gradually warmed to room temperature and
stirred for 2 hours. The reaction mixture was diluted with isopropylether (100 mL) and stirred for
15 minutes to precipitate black RuO,. The reaction mixture is then filtered through a pad of celite
and the organic layer was extracted with 1N sodium hydroxide solution (3x25 mL). The organic
20  layer was dried over sodium sulphate; solvent was evaporated under vacuum to obtain unreacted
starting material (1.32 grams, 5.5 mmol). The aqueous layer was acidified with concentrated
hydrochloric acid and extracted in ethylacetate. The combined organic layer was washed with
brine, dried over sodium sulphate and the solvent was removed under reduced pressure to obtain
compound.of formula (36) (0.9 gram) as off-white solid. Yield: 35 %.
25  Melting Range: 90-95.0 °C;
'H-NMR (CDCl5) 2.80-2.72 (m, 1H), 2.56-2.50 (m, 1H), 2.44-2.37 (m, 1H), 2.20 (s, 3H), 2.18-2.09
(m, 1H), 2.02-1.85 (m, 4H), 1.85-1.72 (m, 3H), 1.68-1.62 (m, 1H).
IR (cm™') :2935, 1694, 1413, 1357, 974, 746.
Mass (m/z): 207 [M-H"].
30  Step (iv): Preparation of compound of formula (37)

The compound of formula (37) is prepared by following same procedure as mentioned in

Step (x) of preparation 3, by using compound of formula (36).
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(m 3H), 1.64 (d, J= 7.1 Hz, 6H), 1.65-1.55(m 1H). IR (cmil): 3424, 2972,
2937, 2801, 2667, 2600, 1963, 1637, 1564, 1493, 1471, 1336, 1167, 944,
779, 762,W02211/0303487. Mass (M z): 447 [MrH . WO PCT/IN2009/000745

2011/ 030349PCT/ | N2009/ 000745 14. N-(2-Methyl-2-azatricyclo[3.3.1.13" 7] dec-
5-y1)-4-hydroxy-|-isopropyl-2-oxo-1, 2- dihydro-quinoline-3-carboxam de
"HN1IVIR (CDC13): 8 17.26 (s, 1H), 10.45 (bs, 111), 8.24 (d, J = 7.8 Hz,
1H), 7. 78-NMRYCODI;):25.7.29-7.27 (@O 5H]), 5.03 (5 2H)84.51 (bs1TH), 2.75-283-(m, 361), (:b4;7 (bi,H)

T 35 1, D¢ R0-30g g 1G5 205 @20K) 207 R 2 B o 4P, TaBdrd emalll aseb

3199, 292%.1.829%hi 2H%.856, 2162, 1933, 1636, 1555, 1336, 1307, 1185, 1017, 805

746, 2% (m/z): 314 [M+H'].

5  Step (v): Preparation of compound of formula (38)
The compound of formula (38) is prepared by following same procedure as mentioned in
Step (xiii) of preparation 3, by uéing compound of formula (37).
'H-NMR (CDCl;): & 2.72-2.65 (m, 1H), 2.52-2.47 (m, 1H), 2.17 (s, 3H), 2.15-2.08 (m, 1H), 1.98-
1.86 (m, 2H), 1.80-1.50 (m, 7H). |
10 Mass (m/z): 180 [M+H"].
Step (vi): Preparation of cbmpound of formula (39)
To a solution of compound of formula (38) (173 mg, 1.0 mmol) in dimethyl formamide
(2.5 mL), anhydrous triethylamine (0.4 mL, 2.9 mmol) was added and the suspension was stirred at
room temperature for 2 hours. 1,4-Dibromobutane (0.17 mL, 1.2 mmol) was added and the mixture
15  was heated at 60 °C for 26 hours. To the cold mixture, water (15 mL) was added and the solution
was washed with ethylacetate. The aqueous phase was basified with 2 N sodium hydroxide and
- extracted with ethyl acetate. The combined organic extracts were washed with water, dried with
anhydrous sodium sulphate, filtered and the solvent was removed in vacuum to dryness to give
compound of formula (39) (Rs = Pyrrolidin-1-yl) (117 mg). Yield: 52 %.
20  'H-NMR (CDCls): & 2.80-2.68 (m, 4H), 2.68-2.63 (m, 1H), 2.53-2.48 (m, 1H), 2.24-2.19 (m, 1H),
2.18 (s, 3H), 2.0-1.90 (m, 2H), 1.90-1.50 (m, 11H); |
Mass (m/z): 234 [M+H'].
Step (vii): Preparation of compound of formula (40)
To a stirred solution of sodium hydroxide (6.3 grams, 158.0 mmol), water (54.0 mL) and 1,
25 4 dioxan (7 mL) at 0 °C was added bromine (3.2 mL, 59.0 mmol) and stirred for 5 minutes. Thus
formed hypobromite solution was added dropwise to a stirred solution of compound of formula
(39) (Rs = Pyrrolidin-1-yl) (3.0 grams, 10.53 mmol) in 1,4-dioxan (14 mL) at ice bath temperature.
The reaction mixture was gradually warmed to room temperature and stirred for 1 hour. The
reaction mixture was cooled to 0 °C, acidified (pH 2-3) with 5N hydrochloric acid and washed With
30  ethylacetate. The aqueous layer was evaporated to dryness and the crude product was purified by
silica gel flash chromatography to obtain compound of formula (40) (Rs = Pyrrolidin-1-yl) (2.27
grams). Yield: 75 %. ‘
'H-NMR (CDCly): & 11.69 (bs, 1H), 3.70-3.56 (m, 2H), 3.05-2.92 (m, 2H), 2.90-2.83 (m, 1H),

2.66-2.58 (m, 1H), 2.40-2.20 (m, 3H), 2.18-1.60 (m, 1 1H).
-33-



Mass (mz): 396 [M+l1l-11. 15. N-(2-Isopropyl-2- 11-1-NWR (CDC13): 8 17.30
(s, 1H), 10.45 (bs, 11-1), 8.24 azatricyclo[3.3.1.13" 1dec-5-y1)-4-hydroxy-
(d, J= 7.\8oMm11/Bbd49 7.70-7.55 (m 2H), 7.26 (t, J = 7.2PHI/IN2009/000745

1-i sopropyl - 2- oxo-1, 2-di hydro-quinoline- IH), 5.90-5.10 (bs, IH, 3.70-3.40
(m 2H) 3.30-3.10 (m 30arboxam’deIH), 2.65-2.40 (m 2H), 2.35-2.20 (m
4H) , 10- 1. 90 gl i i , 1.80-1.50 (m 14H). IR (cni): 3178, 2922,
2819, 2Mazsim’3)3 %Mﬂﬁlz 1421, 1319, 1167, 989, 757, 701. Mass (ml z):

424 [ M+ 2.2]oct-3-y1)- 11-1-NWR (CD30D):
4 10[66@(?(179? w)é.éhﬁﬂﬂiéghﬂouﬂaﬁpto%ﬁla%ﬁ %:‘;?gx 5, )SopropyI M Of(o S 22‘

| H), 7.85-7. 7% thenstizgd solwtmmfwomot(nqh of Fppmuly (40 (R; 2d>y(mlldm- -yl) (3.0 grams,
10.45 mmol) chloroform (21 mL) was added concentrated sulphuric acid (4.2 mL, 78.9 mmol) then

5  solid sodiumazide (2.38 g, 36.6 mmol) was added in portions, so that the temperature of the
reaction does not rise above 40 °C. After the addition was completed, the reaction mixture was
warmed to 45 °C and stirred for 2 hours. The reaction mixture was cooled to 0 °C, diluted with
water and extracted with ethylacetate. The aqueous layer was basified with 50 % sodium hydroxidé
solution and extracted with chloroform. The combined organic layer was washed with brine, dried

10  over sodium hydroxide and solvent was removed under reduced pressure to obtain compound of
formula (41) (Rs = Pyrrolidin-1-yl) as off-white solid (2.0 grams). Yield: 76 %.
'H-NMR (CDCl;): & 2.80-2.60 (m, 4H), 2.40-2.33 (m, 1H), 2.15-2.06 (m, 1H), 2.0-1.92 (m, 1H),
1.90-1.40 (m, 13H).
Mass (m/z): 207 [M+H'}.

15  Preparation 7: Preparation of compound of formula (43) )

Z\

H,N

() ™

To a stirred solution of 2-[(2-pyridinyl)mefhyl]-]-azabicyclo[2‘2.2]0ctan-3-one 42) (1

gram, 4.6 mmol, 1 equivalent) in-dry methanol (6.6 mL), under nitrogen, was added a 1 M solution

of zincchloride in ether (0.9 mL, 0.9 mmol, 0.2‘equivalent). After stirring at ambient temperature

20  for 30 minutes, this mixture was treated with solid ammonium formate (3.48 grams, 55.37 mmol,
11.96 equivalents). After stirring another hour at ambient temperature, solid sodium .

cyanoborohydride (0.581 grams, 9.2 mmol, 2 equivalents) was added in portions. The reaction was

then stirred at ambient temperature overnight and terminated by addition of water (5 mL). The

qﬁenched reaction was pénitioned between 5 M sodium hydroxide (10 mL) and chloroform (20

25  mL). The aqueous layer was extracted with chloroform (20 mL), and combined organic layers were

dried sodium sulphate, filtered and concentrated. This left 2.97 grams of yellow gum product (43,

R¢ = 2-Pyridinyl). GC-MS analysis indicated that the product was a 90:10 mixture of the cis and

trans amines, along with a trace of the corresponding alcohol. Yield: 98 %.
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di hydr oqui nol i ne- 3-car boxam de 211), 7.10-7.02 (m 1H), 5.70-5.10 (bs,
11-1), 4.40-4.30 (m 111), 3.90-3.80 (m 1H), 3.75-3.55 (m 2H),

3. 50- 3. 35w0rep11/03@348) , 3.25-3.10 (m 2H), 2.40-2.25 (m IPEX/IND02B602405 (m
311), 2.05-1.97 (m IH, 1.61 ((I, J =6.8 1-1z, 6H). IR (cnt): 3182,
2909, 2871, 2745,1912,1623, 1538, 1417, 1312, 1183, 990, 756, 700. Mass
(mz): 446 [ MrH+]. WO 2011/ 030349PCT/ 1 N2009/ 000745 17.

I\L[(Z-Az'alt-ml'}/my(c:lnﬂla 885518' 18 Sl0H21H) V.61 (t, J = 7.6 Hz, 1H), 7.25 (d, J = 7.9 Hz, 1H),

11 R TS b, 3'8%22%%2:981?%@"% 1 ©/45 (bs, 113). 611

(d, J= M%SKB/Z)D&B[M¥H34 (d, J= 8.7 Hz, 7.77 (t J=7.2 H, |H), 7.36

g 53_37$g'e?wtlml_%')Pre Xrg{u())lf(r)] c%t;lmlp(?)sn offormulgi?46s bs, 1H), 3.85-3.65 (m 4H),
OH
E“j Step (@) ﬁjj Step (ii) ﬁﬁ Step (iii) ﬁj
5 o ¥ )

Step (i): Preparation of compound of formula (44)
To a stirred solution of hydrochloride salt of piperidin-4-one (3.6. grams, 26.5 mmol) in
acetonitrile (106 mL) was added cesium carbonate (25.9 grams, 79.7 mmol). After stirring for 30
minutes, chlorobutane (4.16 mL, 39.85 mmol) followed by sodium iodide (11.96 grams, 79.7
10  mmol). The reaction mixture was refluxed for 2 hours and filtered through pad of celite. The
filtrate was evaporated to dryness under reduced pressure and the crude producf was purified by
silica gel column chromatography to obtain compound of formula (44) (Rs = n-butyl) (2.92 grams).
Yield: 71 %. '
. 'H-NMR (CDCl): § 2.85-2.70 (m, 4H), 2.55-2.40 (m, 6H), 1.60-1.50 (m, 2H), 1.45-1.30 (m, 2H),
15 094 (t,J=7.2 Hz, 3H).
Mass (m/z): 156 [M+H").
Step (ii): Preparation of compound of formula (45)
To a solution of compound of formula (44) (Rs = n-butyl) (2.9 grams, 18.7 mmol) pyridine
(2.5 mL, 32.1 mmol) in ethanol (85 mL) was added hydroxylamine hydrochloride (2.23 grams,
20  32.1 mmol) and refluxed for 2 hours. The volatiles were removed qnder reduced pressure; the
crude product was dissolved in water and extracted with 10 % methanolic ammonia in chloroform.
The combined organic layer was dried over anhydrous Na,SO, and the solvent was evaporated
under reduced pressure to obtain oxime compound of formula (45) (Rs = n-butyl) (2.0 grams).
Yield: 63.0 %.
25  'H-NMR (CDCl;): & 7.22 (bs, 1H), 2.80-2.55 (m, 6H), 2.50-2.35 (m, 4H), 1.60-1.50 (m, 2H), 1.40-
1.30 (m, 2H), 0.93 (t, J = 7.2 Hz, 3H).
Mass (m/z): 171 [M+H'].
Step (iii): Preparation of compound of formula (46)
To a stirred solution of compound of formula (45) (Rs = n-butyl) (1.6 grams, 9.39 mmol) in

30  n-propanol (37 mL) was added in portions sodium metal (2.3 grams, 100 mmol). The reaction
-35-



2.30-2.10 (m 411), 2.05-1.85 (m 41-1), 1.82-1.65 (m 4H), 1.56 (d, J=
6.9 Hz, 6H). IR (cnt): 3360, 3176, 2932, 2470, 1637, 1566, 1492, 1450,
1410, 11M™0 200108034803, 752. Mass (mz): 410 [ M+l -11. PBT/IN2009/000745
N-(2-Butyl -2-azatricycl o[ 3.3.1.131dec-5- "H NWVR (DMSO-d6): 8 17.0 (s, 1H),
10.64 (bs, 1H), 9.90 y1)-4-hydroxy-1-isopropyl-2-oxo0-1,2- (bs, 0.511),
9.80 (bs, 0.511), 8.10 (d, J= 8.0 Hz, 1H), 7.84

di hydr oomiktnre waereBuweedr oot shob dh¢ deactien @ixgureivas dipted SvithOn-propgnol,pxaterignd 7. 77

T e
was purified by silica gel flash chromatography to obtain amine compound of formula (45) (Rs= n-
butyl) (1.0 grams). Yield: 68 %.

5  'H-NMR (CDCl;): 8 2.95-2.83 (m, 2H), 2.73-2.60 (m, 1H), 2.40-2.27 (m, 2H), 2.10-1.93 (m, 2H),
1.90-1.80 (m, 2H), 1.55-1.25 (m, 6H), 0.91 (t, J= 7.3 Hz, 3H).
Mass (m/z): 157 [M+H'].

Preparation 9: Preparation of compound of formula (53)

o} NHBn NH, NHAc NHAc
Step (i) Step (ii) Step (iii) Step (iv) Step (v)
Boc Eoc Eoc goc H
() (48) (49) (50) (s1)
’i>——NHAc . E}NHZ
N Step (vi) N
Ry R4
(52) (s3)

10  Step (i): Preparation of compound of formula (48)
To a stirred solution of compound of formula (47) (1.0 gram, 5.44 mmol) in
dichloromethane (22 mL) cooled at 0 °C was added benzylamine (0.62 mL, 5.72 mmol), acetic acid
(0.3 mL, 5.44 mmol) followed by sodium triacetoxy borohydride (1.8 grams, 8.51 mmol). The
reaction was gradually warmed to room temperature and stirred for 7 hours. The reaction was
15  quenched by adding aqueous sodium bicarbonate solution after cooling the reaction to 0 °C. The
two layers were separated, the aqueous layer extracted with dichloromethane, combined organic
layer was washed with brine, driéd over anhydrous sodium sulphate and the solvent was removed
under reduced pressure. The crude product, thus obtained, was purified by silica gel flash column
chromatography to obtain compound of formula (48) (1.18 grams). Yield: 79 %.
20  'H-NMR (CDCl;): § 7.40-7.20 (m, 5H), 3.81 (s, 2H), 3.65-3.42 (m, 2H), 3.42-3.28 (m, 2H), 3.25-
3.08 (m, 1H), 2.12-2.02 (m, 1H), 1.83-1.70 (m, 1H), 1.46 (s, 9H).
Mass (m/z): 277 [M+H"].
Step (ii): Preparation of éompound of formula (49)
To a stirred solution of compound of formula (48) (1.15 grams, 4.16 mmol) in methanol

25  (16.6 mL) was added 10 % Pd/C (345 mg). Hydrogen pressure was applied through a double-
-36 -



2.40-2.30 (m 111), 2.30-2.15 (m 6H), 1.95-1.88 (m | H), 1.75-1.60 (m
3H), 1.55 (d, J' 6.9 Hz, 611), 1.42-1.32 (m 2H), 0.92 (t, J = 7.3 Hz,
3H). ERvOCeni1)a308834, 3119, 2954, 2466, 1645, 1571, 1487, PCTANARY/0@440. 1166,
1019, 801, 756. Mass (nmfz): 438 [M+H . 19.
N-(2-Ethyl-2-azatricyclo[3.3.1.13" 7] dec-5- 11-1-NWVR (DVSO-d6): 8 17.29 (s,
1H), 10.53 (bs, I11), yl methyl)-4-hydroxy- 1 -isopropyl-2-oxo- 9.56 (bs,
0. 51- 1) ,laRred%ballétsh, and tHehactiGn W25 dtigked 87 16 hBurkiZThe teactign, was filtered through a small

L 20 i OREL . BSarhoran 06, 9L (0, e it L e 7
3. 72- 3. &y Itta g@¢Hlash coldmd @hdmatdgtaphy dH-btai catipolin®bf {oinulal}9) (8408mg)l YTéd:( m
e g | | 4
5 'H-NMR (CDCHL): & 3.65-3.45 (m, 3H), 3.45-3.33 (m, 1H), 3.20-3.0 (m, 1H), 2.12-2.02 (m, 1H),

1.80-1.65 (m, 1H), 1.46 (s, 9H).

Mass (m/z): 187 [M+H"].

Step (iii): Preparation of compound of formula (50)

To a stirred solution of compound of formula (49) (620 mg, 3.33 mmol) in

10  dichloromethane (13 mL) cooled at 0 °C was added triethylamine (0.69 mL, 5.0 mmol), 4-
dimethylaminopyridine (6.5 mg, 0.5 mmol) and acetic anhydride (0.35 mL, 3.66 mmol). After
stirring the reaction for 1 hour, the reaction was diluted with dichloromethane, washed with water,
brine, dried over anhydrous sodium sulphate and the solvent was removed under reduced pressure
to obtain compound of formula (50) (759 mg). Yield: 100 %.

15  'H-NMR (CDCl,): & 5.54 (bs, 1H), 4.52-4.42 (m, 1H), 3.61 (dd, J = 11.4, 6.1 Hz, 1H), 3.42 (t,J =
7.4 Hz, 2H), 3.18 (dd, J = 11.4, 3.8 Hz, 1H), 2.22-2.10 (m, 1H), 1.99 (s, 3H), 1.90-1.80 (m, 1H),
1.47 (s, 9H).

Mass (m/z): 229 [M+H"].
Step (iv): Preparation of compound of formula (51)

20 To the compound of formula (50) cooled at 0 °C was added a solution of dry hydrochloride
in isoprdpanol (3M, 5 mL). The reaction was stirred at room temperature for 1 hour; the volatiles
were removed under reduced pressure. The crude product was triturated with hexane followed by
ether to obtain compound of formula (51) as hydrochloride sait (506 mg,). Yield: 93 %.

'H-NMR (DMSO-dg): & 9.39 (bs, 1H), 9.34 (bs, 1H), 8.34 (bs, 1H), 4.28-4.18 (m, 1H), 3.33-3.22

25  (m, 2H), 3.22-3.12 (m, 1H), 3.0-2.88 (m, 1H), 2.10-2.0 (m, 1H), 1.85-1.72 (m, 1H), 1.80 (s, 3H).
Mass (m/z): 129 [M+H"].

Step (v): Preparation of compound of formula (52)
The compound of formula (52) (R4, = H) is prepared by following same procedure as
mentioned in Step (i) of preparation 9, by using compound of formula (51). Yield: 52 %.

30 'H-NMR (CDCM): & 5.81 (bs, 1H), 4.55-4.40 (m, 1H), 3.0-2.80 (m, 1H), 2.75-2.60 (m, 1H), 2.50-
2.35 (m, 1H), 2.30-2.0 (m, 5H), 1.98 (s, 3H), 2.0-1.75 (m, 6H), 1.75-1.60 (m, 5H), 1.50-1.40 (m,
2H).

Mass (m/z): 263 [M+H'].
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1.70-12.50 (m 3H), 1.55 (d, J = 6.8 Hz, 611), 1.23 (t, J' 7.0 Hz, 3H).
ER (cm'): 3368, 3166, 2945, 2480, 1640, 1572, 1487, 1448, 1410, 1174, 1012,
803, 756.wO2vass03401 z) . 424 [ M+l-n. WO 2011/ 030349PCT/ PNZANS0Q0@745 20.
N (1-Butyl piperidin-4-yl)-4-hydroxy-1-
| sopropyl - 2-ox0-1, 2-di hydr oqui nol i ne-3- carboxam de hydrochl oride 11-1-NWR
(DVMsO-d6): 8 17.03 (s, 11-1), 10.44 (bs, 1H), 9.89 (bs, 111), 8.11 (d, J =
8.0 Hz, Sﬂﬂ5\'1)7P&‘foa£dimn~])fcolﬁ%(ﬁnhﬂonﬂdﬁ(537. 77 (t, J =7.2 Hz, 1H), 7.36 (t,J=
7.4 Hz, 111 S, | 4.15-4 0 ( 11-1), 3.60-3,50 (m 2H),
3.15-2.98 (mlof4e i3mpozn%e€‘%r@da (#} By %@?‘%%H@éﬂmﬂw ‘zﬁ)a,dged S69gelyidgg (m
2H), 1. oA hjdlochtork.adidtd@ mLfahd the r¢kdtidn R4 réfMixed for 4 hours. The volatiles were removed
* under reduced pressure, the crude product was diluted with ammonia in methanol and the inorganic
5 salts were filtered. The filtrate was concentrated under reduced pressure to obtain compound of
formula (53) (R, = H) (208 mg). Yield: 100 %.
'H-NMR (DMSO-dg): & 7.56 (bs, 2H), 3.70-3.60 (m, 1H), 2.83-2.70 (m, 1H), 2.68-2.52 (m, 2H),
2.38-2.25 (m, 1H), 2.20-2.02 (m, 4H), 1.90-1.83 (m, 2H), 1.83-1.60 (m, 9H), 1.40-1.30 (m, 2H).
IR (cm™): 3313, 3103, 2985, 2909, 2848, 2523, 1601, 1579, 1495, 1444, 1382, 1217, 1158, 1145,
10 1068, 1046, 1031, 877.
Mass (m/z): 221 [M+H"].

Preparation 10: Preparation of compound of formula (59)

H
Ry~ (YKOH Step (i) R—— dI\OCH;; Step (ii) R— Cﬁl\oc 3 Step (iii) R
A
H, NH; H

(s4)
' 0 OH O
Step (iv) Rl—E/\EI‘\/L Step (v) Rl_l'._\ A OCH;
F I]J o - F ']' o
RZ R2
(55 ()

15
Step (i): Preparation of compound of formula (35)
To a stirred solution of compound of formula (54) (R, = H) (12.9 grams, 94.06 mmol) in
methanol (188 mL) cooled at 0 °C was added thionyl chloride (27.4 mL, 376.2 mmol) over a
period of 30 minutes. The reaction mixture was gradually warmed to room temperature then
20  refluxed for 18 hours. The volatiles were removed under reduced pressure; the residue was diluted
with ethylacetate and cooled to ice-bath temperature. A 10 % aqueous solution of sodium
bicarbonate was added and the two layers were separated. The organic layer was washed with
brine, dried over anhydrous sodium sulphate and the solvent was removed under reduced pressure
to obtain compound of formula (55) (R; = H) (12.2 grams, 85.8 % yield).
25  'H-NMR (CDCl;): § 7.86 (d, J = 8.0 Hz, 1H), 7.27 (t, J = 8.4 Hz, 1H), 6.70-6.60 (m, 2H), 5.90-5.50
(bs, 2H), 3.87 (s, 3H). '
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.. 2H),0.91 (t,J= 6.9 Hz, 3H). IR (cm1): 3494, 3389, 2962, 2936, 2646,
2530, 1636, 1567, 1399, 1251, 1174, 949, 768, 752. Mass (mz): 386

[ MFH- 1.

M0 20N/(3039 (Pyrrolidin-1-yl) 1H NVR (CDCl3): 6 PCTAX200800743H) ,

10.62 (bs, 1H), 8.25 tricyclo[3.3.1.03 7] nonan- 3-yl]-4-hydroxy- (d,J

Hz, 11-1), 7.70-7.50 (m 2H), 7.30-7.20 (m 11-1),

1-i sopropyl - 2-oxo-1, 2-di hydro-qui noline- 5.90-5.10 (bs, 1H), 3.0-2.70 (m

2H), 2. 7!@3338@& ):(182 [N, 3- carboxam de 2.60-2.35 (m 3H), 2.18-1.70
m

(m 10H)

1636, 1 5§_Eep (ii): Preparatlon of compound formu

10

15

20

25

30

10H) {C(rsnl) 3424, 3230, 2952, 2604, 248
a

To a stlrred solution of compound of formula (55) (R, = H) (13.2 grams, 87.3 mmol) in
dichloromethane (174 mL) cooled at 0 °C was added acetic acid (10 mL, 174 mmol) and 2,2-
dimethoxypropane (64.1 mL, 523.6 mmol). After stirring for 15 minutes at the same temperature,
sodium triacetoxyborohydride (30.3 grams, 143.2 mmol) was added and the reaction mixture wés
gradually warmed to room temperature and stirred for 16 hours. The reaction mixture was diluted
with dichloromethane and washed with 10 % aqueous sodium bicarbonate solution, brine, dried
over anhydrous sodium sulphate and the solvent was removed under reduced pressure. The crude
product was purified by silica gel flash column chromatography to obtain compound of formula
(56) (R, = H, R, = isopropyl) (12.2 grams). Yield: 73 %.

'H-NMR (CDCl): § 7.90 (d, J = 8.0 Hz, 1H), 7.69 (bs, 1H), 7.34 (t, J = 8.5 Hz, 1H), 6.71 (d, J =
8.5 Hz, 1H), 6.55 (t, J= 7.5 Hz, 1H), 3.85 (s, 3H), 3.80-3.65 (m, 1H), 1.27 (d, J = 6.3 Hz, 6H).
Mass (m/z): 194 [M+H'].

Step (iii): Preparation of compound formula (57)

To a stirred solution of compound of formula (56) (R, = H, R, = isopropyl) (12.2 grams,
63.1 mmol) in 1:2 mixture of methanol and water (126 mL) cooled at 0 °C was added sodium
hydroxide (2.5 grams, 63.1 mmol). The reaction mixture was gradually warmed to room
temperature and then refluxed for 16 hours. The volatiles were removed under reduced pressure
and the residue was dried under vacuum at 70 °C for several hours to obtain compound of formula

(57) (R, = H, R, = isopropyl) (12.4 grams). Yield: 97.7 %.

'H NMR (D,0): 8 7.62 (d, J = 8.0 Hz, 1H), 7.25 (t, J = 8.3 Hz, 1H), 6.81 (d, J = 8.3 Hz, 1H), 6.65

(t, J=1.5 Hz, 1H), 3.62-3.50 (m, 1H), 1.07 (d, J = 6.2 Hz, 6H).
Mass (m/z): 178 [M-H].
Step (iv): Preparation of compound formula (58)

To a stirred suspension of compound of formula (587) (R, = H, R, = isopropyl) (5.1 grams,
25.3 mmol) in dry dichloromethane (25 mL) cooled at 0 °C was added triphosgene (15 grams,
50.56 mmol). The reaction mixture was gradually warmed to room temperature and stirred for 16
hours. Water and dichloromethane were added and the two layers were separated. The organic
layer was washed with aqueous sodium bicarbonate, brine, dried over anhydrous sodium sulphate
and the solvent was removed under reduced pressure to obtain compound of formula (58) (R, = H,
R, = isopropyl) (6.25 grams, crude mass), which was taken up for the next reaction without further

purification.
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1412,

1334, 1184, 767, 702.  Mass (mz): 436 [MH . 22.
N-[(2-Azatricyclo[3.3.1.13 I dec-2- 11-1-NWVR (CDC13): 8 17.10 (bs, 1H),

10. 25 (bswol2bi1/0383421 vyl ) propyl]-6-nitro-4-hydroxy-1-i seprapyios/oqoed4s J
Hz, 11-1), 8.42 (dd, J = 9.4, 2.6 Hz, 11-1), 7.63

2- 0x0-1, 2-di hydroqui noline-3- (d, J = 9.4 Hz, 1H), 5.70-5.10 (bs, 1H),

3.60-3.50 (m carboxamde 2H), 3.02-2.90 (m 2H), 2.90-2.78 (m 2H),
2.20-2. OQM(CD@j) 5219@1‘ lr=9830(rmn}2)1‘737)1(t,l=‘9931=1z8ﬂ{)(m£ﬂ34¢bJ 8364, (), J

7.0 Hz

N- ( 2- Aza?tz:?(bylc_‘ﬂof[gz’smi 41%2141%%(«'5 ’Vl)]@(dl’(l 1’>2W*éb20) 67.94 (d, J

J= 7.

5

10

15

20

25

30

= 4 Hz,
Step (v) Preparatlon of compound formula (59)

To a stirred solution of compound of formula (58) (R; = H, R; = isopropyl) (6.25 grams,
crude mass obtained in the foregoing reaction) in dry dimethylformamide cooled at 0 °C was added
dimethylmalonate (5.2 mL, 45.6 mmol) and sodium hydride (60 % dispersed in mineral oil, 2.0
grams, 50.2 mmol). The reaction mixture was stirred at room temperature then at 100 °C for 2
hours. The solvent was removed under reduced pressure and the crude mass was diluted with ice-
water mixture. Thus obtained mixture was acidified with concentrated hydrochloric acid solution
and extracted with dichloromethane. The combined organic layer was washed with brine, dried
over anhydrous sodium sulphate and the solvent was removed under reduced pressure. The crude
product was purified by silica gel flash column chromatography to obtain compound of formula
(59) (R, = H, R, = isopropyl) (2.6 grams) Yield: 39 % for 2 steps.

'H-NMR (CDCl;): § 14.05 (s, 1H), 8.22 (d, J = 8.0 Hz, 1H), 7.64 (t, J = 8.4 Hz, 1H), 7.51 (d, J =
8.5 Hz, 1H), 7.23 (t, J= 7.5 Hz, 1H), 5.90-5.10 (bs, 1H), 4.04 (s, 3H), 1.63 (d, J = 6.2 Hz, 6H).
Mass (m/z): 262 [M+H"].

Example 1: Preparation of N-{(2-Azatricyclo[3.3.1.1*"]dec-2-yl) propyl]-4-hydroxy-1-
isopropyl-2-o0x0-1,2-dihydroquinoline-3-carboxamide hydrochloride

To a stirred solution of compound of formula (59) (R, = H, R, = isopropyl) (305 mg, 1.15
mmol) in toluene (11 mL) was added of compound of formula (8) (453.6 mg, 2.29 mmol) and the
reaction mixture was refluxed for 2 hours. The volatiles were removed under reduced pressure and
the crude product was purified by silica gel flash column chromatography and the product was

1*"}dec-2-yl)propyl]-4-hydroxy-

treated with isopropanolic HCI to obtain N-[(2-Azatricyclo{3.3.1.
1-isopropyl-2-oxo0-1,2-dihydroquinoline-3-carboxamide hydrochloride (384 mg). Yield: 77 %.
'H-NMR (DMSO-dg): 8 17.26 (s, 1H), 10.44 (bs, 1H), 9.33 (bs, 1H), 8.10 (d, J = 7.8 Hz, 1H), 7.83
(d, J=8.7 Hz, 1H), 7.76 (t, J = 8.2 Hz, 1H), 7.35 (t, /= 7.5 Hz, 1H), 5.50-5.10 (bs, 1H), 3.60 (bs,
2H), 3.50-3.40 (m, 2H), 3.40-3.30 (m, 2H), 2.25-2.10 (m, 4H), 2.05-1.90 (m, 6H), 1.78 (bs, 2H),
1.75-1.68 (m, 2H), 1.55 (d, ] = 6.9 Hz, 6H);

IR (cm™): 3425, 3220, 2938, 2724, 2635, 2571, 2500, 1640, 1571, 1499, 1416, 1335, 1189, 1008,
761;

Mass (m/z): 424 [M+H"].
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di hydr oqui nol i ne- 3- car boxam de 1H), 5.40-5.20 (bs, 11-1), 5.0-4.90 (bs,

1H), 4.10-4.0 (m hydrochloride 1H), 3.90-3.84 (m 1H), 2.37-2.25 (m
111), 2. 200200230349 2H), 2.02-1.70 (m 10H), 1.46 (d, paTANBOR0MZ45 61- 1) .
Mass (mz): 382 [MrH+]. WD 2011/ 030349PCT/ 1 N2009/ 000745 24.

N[ (2-Azatricycl o[ 3.3. 1. 11dec- 2-y1) propyl]-4-hydroxy- 1-nethyl - 2- oxo-1, 2-
di hydr oqui nol i ne- 3- car boxam de hydrochl ori de 1H- NVR (DMSO-d6): 8 17.28 (bs,
11%) 1Exdrplel2s Préﬂdzatioﬂ.0481-[(h&zati:icbclo[8.331(13'(]d¢c-21-yl)i)rc&))’ﬂz‘t-hidi))xy-‘f-. 80 (t, 1 =
7 Hz, .. {63 aJ =86 H, 1H), 7.38 (t J.= 7.5 Hz, 1H), 3.63 (s,
3H), 3. 6“2%'5%"’(%‘*(221'1‘32‘"%‘!‘B&‘S?ﬁi’&“{ﬁ?‘a%}%‘yé’?%‘%"°@ezo (m 2H H)z. 23-2. (12

(m 4H), 2.0Tokh sBfied solutiin)of cdmplind bf Tdm@in (SDHR: =1H, B-=1is6butyIy(142 big, 0.54 MasS

E gjl\/é)O dg)?n%l)[g io)uJAlg (% Bl%,) Wiﬁ%’(deiéz%ﬁé{ulf“g%ﬁ’l 2 3(7?1 34 hg %.571]2dmen(1:61;5ndl co-m]pblln\rllmf
yl ) p$ opYokinulh- (18¢I(IIZQOJ.I ﬂaghgdlbmcﬂ) Gnd)thl: réactidn &ﬁxt(lbswasll-dﬂpxﬁl fo? 3 Hou}s: The0 Hz,
8%’ HZ vol?éles \yerﬁgen?mf?s u(lfif?r rnghjg/ ?r gs(\jpeoanldr}ﬁe cmﬁg‘ Ii)r% 5& n\?vag pu:rLlFQd by sﬁica géi J

flash column chromatography and the product was treated with isopropanolic HCI to obtain N-[(2-

Azatricyclo[3.3.1.1>")dec-2-yl)propyl}-4-hydroxy- 1 -isobutyl-2-0xo-1,2-dihydroquinoline-3-
carboxamide hydrochloride (159.4 mg). Yield: 68 %.
10 'H- NMR (DMSO-dg): 8 17.32 (s, 1H), 10.45 (bs, 1H), 9.35 (bs, 1H), 8.10 (d, J = 7.9 Hz, 1H), 7.79
(t,J= 8.1 Hz, 1H), 7.66 (d, J = 8.7 Hz, 1H), 7.36 (t, /= 7.5 Hz, 1H), 4.15 (d, J= 6.7 Hz, 2H), 3.65-
3.58 (m, 2H), 3.50-3.40 (m, 2H), 3.40-3.25 (m, 2H), 2.25-2.05 (m, 5H), 2.05-.1.87 (m, 6H), 1.78
(bs, 2H), 1.72-1.65 (m, 2H), 0.90 (d, J = 6.6 Hz, 6H).
IR (cm™): 3397, 3218, 2950, 2936, 2439, 1642, 1569, 1499, 1413, 1183, 1017, 763, 670.
15  Mass (m/z): 438 [M+H'].
Example 3: Preparation of N-[1-(Tricyclo[3.3.1.1%"|dec-2-yl) pyrrolidin-3-yl]-4-hydroxy-1-
isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxamide
To a stirred solution of formula (59) (R, = H, R, = isopropyl) (108.3 mg, 0.41 mmol) in dry
dimethylformamide (2.5 mL) was added potassium carbonate (57 mg, 0.42 mmol), cbmpound of
20  formula (53) (100 mg, 0.45 mmol) and the reaction was heated to 130-135 °C for 18 hours. The
reaction was cooled to 0 °C, diluted with water and extracted with ether. The combined organic
layer was washed with brine, dried over anhydrous sodium sulphate and the solvent was removed
under reduced pressure. The crude product was purified by silica gel flash column chromatography
to obtain N-[1-(Tricyclo[3.3.1.1 *"ldec-2-yl)pyrrolidin-3-yl)-4-hydroxy-1-isopropyl-2-oxo-1,2-
25  dihydroquinoline-3-carboxamide (54 mg). Yield: 29 %.
'H-NMR (CDCly): 8 17.16 (s, 1H), 10.60 (bs, 1H), 8.23 (d, J = 7.8 Hz, 1H), 7.75-7.50 (m, 2H),
7.40-7.20 (m, 1H), 5.80-5.10 (bs, 1H), 4.65-4.52 (m, 1H), 2.90-2.75 (m, 2H), 2.70-2.60 (m, 1H),
2.55-2.42 (m, 1H), 2.40-2.15 (m, 4H), 2.0-1.90 (m, 2H), 1.90-1.75 (m, 4H), 1.75-1.20 (m, 7H), -
1.64 (d, J= 7.0 Hz, 6H); |
30 IR (cm™): 3190, 2904, 2848, 2786, 1910, 1639, 1547, 1410, 1323, 1172, 995, 747, 704.
Mass (m/z): 450 [M+H"].
Examples 4 - 27:
The compounds of Examples 4-27 were prepared by following the procedures as described

in Examples 1 to 3, with some non-critical variations
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hydrochloride 7.15 (m 314), 5.60-5.50 (bs, 2H), 3.66-3.58 (m 2H), 3.53-
3.42 (m 2H), 3.40-3.25 (m 2H), 2.27-2.10 (m 4H), 2.05- 1.88 (m 6H),
1.83-1. 7WO0rp112iH3491. 75-1. 65 (m 2H). Mass (m z): 472pChhNGoos/B@745

N-[ (4- (Morpholin-4-y1) cyclohexyl)-4- "H NVR (DVSO-d6): 8 17.29 (bs, 111),
10.48 (bs, 1H), hydroxy-I-isopropyl-2-oxo-1,2- 10.35 (bs, 111), 8.10 (d, J
=7.4 Hz, 1H), 7.83 (d, J = 8.7 dihydroquinoline-3-carboxam de Hz, 1H),
7.76 (t,J=7.2 Hz, 1H), 7.35 (t, J= 7.4 Hz, 1H), hydrochloride 5.70-5.10
(bs, 1H), 4.0-3.93 (m 2H), 3.88-3.75 (m 3H), 3.45-3.30 (m 211),

3.30-3.18 (m _111), 3 18-3 03 (m 211) 2.25-2 05 (m 414) 1 _75-1 55 (m
2H), 1.55[(4,[J = 6. oNil@-Hydroxy2- T'H-NMR (CDCls): 8 17.26 (s, 1H), 10.42 (bs, IH), 8.10
azatricyclo[3.3.1.1>")dec-2-yl)propyl)-4- | (d, J= 7.8 Hz, 1H), 7.83 (d, J = 8.7 Hz, 1H), 7.76 (t, J =
hydroxy-1-isopropyl-2-0xo0-1,2- 8.2 Hz, 1H), 7.35 {t, J = 7.4 Hz, 1H), 5.40-5.10 (bs, 1H),
dihydroquinoline-3-carboxamide 5.0 (bs, 1H), 3.85-3.72 (m, 2H), 3.50-3.40 (m, 2H), 3.30-

3.20 (m, 2H), 2.25-1.90 (m, 7H), 1.80-1.70 (m, 4H), 1.65-
1.50 (m, 2H), 1.55 (d, J = 6.8 Hz, 6H). '
IR (cm™): 3482, 3425, 2943, 2872, 2483, 1638, 1572,
1419, 1338, 1190, 1140, 1108, 1020, 762.
. Mass (m/z): 440 [M+H'].
5. | N-[(5-Phenyl-2-azatricyclo[3.3.1.1""}dec- | 'TH-NMR (DMSO-d): & 17.28 (bs, 1H), 10.45 (bs, 1H),
2-yh) propyl]—4—hydro*y-]-isopropyl-2- 9.84 (bs, 0.5H), 9.70 (bs, 0.5H), 8.10 (d, J = 7.7 Hz, 1H),
oxo-1,2-dihydroquinoline-3-carboxamide | 7.90-7.70 (m, 2H), 7.42-7.35 (m, 4H), 7.30-7.20 (m, 1H),
hydrochloride 5.70-5.10 (bs, 1H), 3.88-3.80 (m, 2H), 3.54-3.30 (m, 4H),
2.48-1.93 (m, 12H), 1.80-1.70 (m, 1H), 1.55 (d, J = 7.4
Hz, 3H), 1.53 (d, J = 7.3 Hz, 3H); :
IR (cm™): 3419, 3223, 2938, 2572, 2504, 1632, 1567,
1497, 1447, 1401, 1333, 1173, 1109, 1004, 808, 758, 701,
Mass (m/z): 499 [M+H'].
6. | N-{(1,4-Diazatricyclo[4.3.1.1°*|lundec4- | 'H-NMR (CDCl;): 5 16.68 (s, 1H), 10.54 (bs, 1H), 8.17
yl) propyl]-4-hydroxy-1-isopropyl-2-oxo- | (d, J = 8.0 Hz, 1H), 7.61 (t, J = 7.6 Hz, 1H), 7.53 (d, J =
1,2-dihydro-quinoline-3-carboxamide | 9.0 Hz, 1H), 7.24 (t, J = 7.6 Hz, 1H), 5.80-5.70 (m, 1H),
4.30-3.80 (m, 6H), 3.65-3.50 (m, 6H), 2.85-2.75 (m, 1H),
2.70-2.60 (m, 1H), 2.45-2.15 (m, SH), 2.10-2.0 (m, 2H),
1.62 (d,J = 7.0 Hz, 6H).
IR (cm™): 3482, 3425, 2943, 2872, 2483, 1638, 1572,
1419, 1338,1190, 1140, 1108, 1020, 762.
Mass (m/z): 439 [M+H']. |
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6H), 1.50-1.35

17.28 (bs, 1H),

(m 2H). IR (cm1): 3504, 3383, 3235, 2938, 2867,
2603, 1633, 1566, 1455, 1405, 1340, 1176, 1126, 988, 772. Mass (m z):
414 [ Mtl ™O 2811/0303d9( 4- (Pyrrol i di n-1-y1) cycl ohexyl)-4- ‘PEThNROY/DMEG d6) :

1H), 8.10 (d, J = 7.0 Hz, 1H), 7.83 (d,

di hydr oqui nol i

J= 7.4 Hz, | H), hydrochloride 5.70-

3.56-3.45 (m
2H) , 1.54 (4,

ne- 3- car boxam de Hz, 1H),
2H) , 3.20-3.0 (m 3H),

J=8.6
7.74 (t,J = 7.0 Hz, 1H), 7.35 (t,

5.10 (bs, 111), 3.90-3.76 (n] 111),

2.20-1.90 (m 6H), 1.90-1.80 (m

45 (m 4H) r-ml—'\ Q/I’IR 321

2930, 2779, 167

J =7 0 Hz G6H)., 1 60
6 ’ Ii—é(%-&z%a@@ﬁ??ﬁ 1,177 dec-2-yl)
propyl}-4-hydroxy- 1-isobutyl-6-methoxy-
2-0x0-1,2-dihydroquinoline-3-

carboxamide

. TH-NMR (CDCly): 8 l717(bs 1H), 10.57 (bs, 1H), 7.63

(s, 1H), 7.50 (d, J = 8.9 Hz, 1H), 7.24 (d, J = 8.9 Hz, 1H),
5.80-5.10 (bs, 1H), 3.90 (s, 3H), 3.70-3.45 (m, 2H), 3.30-
2.70 (m, 4H), 2.40-1.90 (m, 6H), 1.90-1.75 (m, 4H), 1.70-
1.40 (m, 10H).

IR (cm™): 3192, 2910, 2860, 2782, 1612, 1544, 1410,
1312, 1189, 995, 756, 703.

Mass (m/z): 454, 460 [M+H"].

N-[(2-Azatricyclo[3.3.1.17"]dec-2-y1)
propyl]}-6-chloro-4-hydroxy-1-isopropyl-
2-0x0-1,2-dihydroquinoline-3-

carboxamide

"H-NMR (CDCl;): 5 17.36 (bs, 1H), 10.36 (bs, 1H), 8.20
(s, 1H), 7.60-7.48 (m, 2H), 5.60-5.10 (bs, 1H), 3.70-3.50
(m, 2H), 3.15-2.70 (m, 4H), 2.40-1.96 (m, 6H), 1.96-1.80
(m, 4H), 1.70-1.30 (m, 10H).

IR (cm'): 3170, 2911, 2848, 2775, 1639, 1538, 1408,
1311, 1172, 990, 757, 701.

Mass (m/z): 458, 460 [M+H'].

N-[(2-Azatricyclo[3.3.1.17"}dec-2-yI)
propyl]-6-fluoro-4-hydroxy- 1 -isopropyl-
2-oxo-1,2-dihydroquinoline-3-

carboxamide

'H-.NMR (CDCL): 5 17.11 (bs, 1H), 10.47 (bs, 1H), 7.88
(d,J = 6.1 Hz, 1H), 7.53 (s, 1H), 7.40-7.34 (m, 1H), 5.70-

1 5.10 (bs, 1H), 3.60-3.45 (m, 2H), 3.30-2.80 (m, 4H), 2.40-

2.0 (m, 6H), 1.90-1.40 (m, 14H).

IR (cm"): 3192, 2898, 2862, 2786, 1910, 1618, 1544,
1408, 1343, 1172, 995, 756,.699.

Mass (m/z): 442 [M+H"].

10.

N-[(2-Azatricyclo[3.3.1.1°"]dec-2-y])
propyl]-6-bromo-4-hydroxy- 1-isopropyl-
2-ox0-1,2-dihydroquinoline-3-

carboxamide

'"H-NMR (CDCly): § 17.33 (s, 1H), 10.37 (bs, 1H), 8.35

(s, 1H), 7.69 (d, J= 9.1 Hz, 1H), 7.43 (d,J= 9.1 Hz, 1H),"
5.70-5.10 (bs, 1H), 3.60-3.50 (m, 2H), 3.25-2.75 (m, 4H),

2.40-2.0 (m, 6H), 1.98-1.50 (m, 14H).

IR (cm™): 3182, 2911, 2872, 2785, 1911, 1622, 1535,

1410, 1323, 1172, 995, 756, 703.

Mass (m/z): 502, 504 [M+H].

-43 -
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1410, 1335, 1177, 746. Mass (mz): 398 [M4-1-n. WO

2011/ 030349PCT/ 1 N2009/ 000745 Exanpl es 28-71: The person skilled in
the art owo2priapesse t he conmpounds of Exanpl es 28-71 by fralrhsrdosgoorsse
procedures descri bed above. 28.

N-(2- Met hyl-2-azatricycl o[ 3. 3. 1. 13, 7] dec- 5-y1) - 4- hydr oxy- 1-i sopr opyl - 2- oxo-
1, 2-di hydr oqui nol i ne3- car boxam de

N-(2- Met hyl-2-azatricyclo[3.3.1.13:1dec-5-y1)-1-cycl opropyl-4-hydroxy-2-oxo
-1, 2- di hydroqui nol i ne- 3-car boxam de 29. 28. 30.

N-(2 Met hyl-2-azatricyclol3 3 1 _13Mlec-8-y1)-4-hydroxy-1-isobutyl-2-0x0-1,2

- di hydr oqyi Holli @ -AzgteysloRank Idddeg3-yl) | 'HNMR (CDCly): 8 17.13 (s, 1H), 10.54 (bs, 1H), 7.48
N[ 2- (Pyr i di n- 2- piosyetehpline-alhyaioabi-Boredpok 2.2 18], 008 @3 ¥4.4 14 -1y dooys 4 s BsRPERLY |

- 2-o0xo-1, 3- dlhydr i.n0 rpoxan

N-[ 2- (Pyrildi n-|2 ?%%H% “V?;%&‘ﬁmﬁ% 3Sm of ;&g 53]26 t B AMP 7 A5 o p oA Pyl dr
0oXYy- 2- 0X0-{1, 2- d| hydrocﬂafbﬁ’é‘mi'qﬁie 3- car bax¥i2de (g 3H), 290278 (m, 2H),2 18-2.08 (m, 4H),
N[ 2- (Pyridi n-2-yl net hyl ) - 1- azabi cycl o[ 4.2253]o0Gh, 285, ¥ 5d-1 40 by, d49xy- 1- i sobut y1-
2- 0x0-1, 2-| di hydroqui nol i ne- 3- car boxam

N-[ (2- Azatjri cycl o[ 3. 3. 1. 131dec- 2-yl ) pr oggl(fmf L BRE A 2185h>}%0r8b)1((§,38,21561§(c 1
, 2-di hydraqqui nol i ne- 3-carboxam de 35.| 1406, 1323, 1179, 997, 757, 701.

N-[ (2- Azat|ri cycl o[ 3. 3. 1. 131dec- 2- y1) pr ga¥atdmk):Re9@¥Hf- hydr oxy- 2- oxo- 1, 2-di
hydr oqui naling-3- carhoxam de 36

N-[ (2- Azat|r Pcy cl of ¥1BPyridimpypetyDyr ) pr g VM(%? P92 (kB 19- (3 P39y |
met hyl ) -1, di hysieyorj2i2regdet-hel-8hgiaoxpox g, dr), 836 (d, J = 3.5 Hz, 1H), 8.24 (d, J= 7.8 Hz, 1H),

#EE 5“2” f‘_z"i‘t r icy C]'ﬁ(@ld)? éuo}cﬁi% ng&gcﬁxcrélr fg;g%é% s AT 9%%530 0X At 0R%Nb i N Y!

carboxamide 5.80-5.30 (bs, 1H), 3.95-3.85 (m, 1H), 3.15-3.05 (m, 1H),

3.05-2.80 (m, 5H), 2.80-2.70 (m, 1H), 2.08-2.0 (m, 1H),

1.88-1.45 (m, 4H), 1.66 (d, J = 7.2 Hz, 6H).

IR (cm™): 3164, 2901, 2842, 2781, 1919, 1633, 1544,

1412, 1320, 1179, 990, 757, 699.

Mass (m/z): 447 [M+H"].

13. N-[2-(Pyridin-2-yl methyl)-1- 'H-NMR (CDCl;): 8§ 16.81 (s, 1H), 10.67 (bs, 1H), 8.45

azabicyclof2.2.2]Joct-3-yl]-4-hydroxy-1- | (d, J = 4.5 Hz, 1H), 8.21 (d, J = 7.3 Hz, IH), 7.70-7.45

isopropyl-2-oxo-1,2-dihydroquinoline-3- | (m, 3H), 7.30-7.20 (m, 2H), 7.0-6.92 (m, 1H), 5.90-5.40
carboxamide (bs, 1H), 4.08-3.98 (m, 1H), 3.45-3.30 (m, 1H), 3.30-3.0

(m, 5H), 3.0-2.82 (m, 1H), 2.12-2.05 (m, 1H), 1.98-1.70

(m, 3H), 1.64 (d, /= 7.1 Hz, 6H), 1.65-1.55 (m, 1H).

IR (cm™): 3424, 2972, 2937, 2801, 2667, 2600, 1963,

1637, 1564, 1493, 1471, 1336, 1167, 944, 779, 762, 752,

717.

Mass (m/z): 447 [M+H'}.




38.

N-[(2-Azatricycl o[ 3.3.1.13" 7] dec-2-yl ) propyl) - 1- eyel opent yl - 4- hydr oxy- 2- oxo
-1, 2- di hywoegquiasad4bne-  3-car boxam de 39. PCT/IN2009/000745
N-[(2-Azatricyclo[3.3.1.13 7}dec-2-yl)propyl]-1-cycl ohexyl - 4- hydr oxy- 2- oxo-
1, 2- di hydr oqui nol i ne-3- car boxam de 40.

N-[ (5-1-1ydroxy-2-azatricyclo[3.3.1.13" 7] dec-2-yl) propyll-1-cycl ohexyl-4-hy
dr oxy- 2- oxo- 1, 2- di hydroqui nol i ne- 3- car boxam de 41.

N-[(5- Hydroxy 2-azatricycl 0[3 3 1. 13 7] dec- 2- yl) propyl1l-4- hydroxy-1 -i sobuty
| = 2 0XO0- 1 dihydroguino T |7 UA(. I’“ de oy

N-[ (5- Hydr 85‘(‘3/- i\i'g}g dp Ef)@ %[? EP Tde lﬁ% ?Prc&bfl 728 (& )}g?d f) 1-}2-%124dr o]
Xy- 2- oxo- 1, 2- dﬁ-h‘;)*el-lhm]fwﬂowpmed -2-os@t.bo) &hi/dd.8 HAOH), 7.70-7.55 (m, 2H), 726 (, J=78Hz

2011/ 030349PCT/ | W%%Q%é@-cé}ﬁoxam.de 1H), 5:80-530 (bs, 1 , 320-3.10 (m, 2H), 2.70-2. 50 (m,
N-[ (5- Hydijoxy{2-azatricycl o[ 3.3 131de§ﬁ? és%&? 203 %ﬂng)%ﬁpt %} 40 (%’d

Xy-2-0xo0- 1, 2- |di hydr oqui nol i ne- 3 carbo>
N- R5- Hydr ¢oxy- 2-azatricycl o[ 3. 3. 1. 131decf-23),Aﬁ3(dpy=|=]lﬂz,hbllzlroxy 2- 0x0-1-(tetjra

hydropyran-4-y1)- 1, 2-di hydroqui nol i ne{gg ¢ 0:2%%”3@@0 J368, 3199, 2908, 291, 2856
N-[(2-Azafricyclo[ 3.3.1.13' 7] dec- 2-yl) pr %yl a3 é ]555 W% 7- “- %tlem Ogcro
pyran-4-y1)-1}2- di hydroqui nol i ne- 3- carB ae 4 43 433) 4 hé

N[ (5- Hydfoxy{2-azatricycl o[ 3.3.1.13" 7] d&;72-yl ) propyl ] - 1- benzyl - 4- hydr o®y-
2- 0x0-1, 2{ di lpydroqui nol i ne- 3- car boxam ‘
N- [ (5- Hydioxy 2- azat ri cycl of 3. 3. 1. 13. 7135‘ %"W M 1. 4. hydr oxy- 2- axo-
pyri di n- 2] yismet hyl ) - N42-Bomtemlr oqui nol| MR ERChY3aliide és 48), 10.45 (bs, 1H), 8.24

N-[ (5- Pheny1- ’aﬁ;@tcr ﬁypisqhes s%q)h-r;y&oZ}d@&szmr@ngo 755 0 BHY X Vos € £X 02 iz, (|PY
r|d|n-2-ylrret|l%) Bg& gﬂtflnollne g & 9373 :

N-[ (5- Phehyl - 2 ALEPR 5%‘1 %I yiropaujng "f]déE)’é 9/3)'?) SV 13 ¢ e 6P YA My dr
OoXy- 2- 0xo04 1, 21 di hydr ofjertesdmiidze- 3- car boxBn24%£2.40 (m, 2H), 2.35-2.20 (m, 4H), 2.10-1.90 (m,
3H), 1.80-1.50 (m, 14H).

IR (cm™): 3178, 2922, 2819, 2772, 1933, 1621, 1512,
1421, 1319, 1167, 989, 757, 701.

Mass (m/z): 424 [M+H').

16. | N-(2-Benzyl-1-azabicyclo[2.2.2]oct-3-yI)- | 'TH-NMR (CD;OD): 3 10.66 (bs, 1H), 8.18 (d, /= 7.9 Hz,
4-hydroxy-1-isopropyl-2-oxo-1,2- 1H), 7.85-7.75 (m, 2H), 7.40-7.30 (m, 3H), 7.30-7.20 (m,
dihydroquinoline-3-carboxamide 2H), 7.10-7.02 (m, 1H), 5.70-5.10 (bs, 1H), 4.40-4.30 (m,
1H), 3.90-3.80 (m, 1H), 3.75-3.55 (m, 2H), 3.50-3.35 (m,
2H), 3.25-3.10 (m, 2H), 2.40-2.25 (m, 1H), 2.25-2.05 (m,
3H), 2.05-1.97 (m, 1H), 1.61 (d, J = 6.8 Hz, 6H).

IR (cm™): 3182, 2909, 2871, 2745, 1912, 1623, 1538,
1417, 1312, 1183, 990, 756, 700.

Mass (m/z): 446 [M+H").
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50.

N-[ ( 5- Phenyl

-2-azatricyclo[3 .3.1.

131dec- 2-yl ) propyl ] - 4- hydroxy- 1

-i sobutyl-2-oxo0-1, 2- dihydroqui nol i ne-3-carboxam de 51
N-[ (5- Phewpl20/mazmbri cycl o[ 3. 3. 1. 1371dec- 2-yl ) propyl] - 4PhydNzoye@sexo- 1- ( 2-
met hyl benzyl) -1, 2- di hydr oqui nol i ne- 3- car boxam de 52.

N-11- (Tetrahydropyran-4-yl net hyl ) pi peridi n-4-y11-4-hydroxy- 1-i sopropyl

-2

0-1, 2- di hydroqui nol i ne- 3-car boxam de 53.

N-[ 1- ( Tetrahydropyr an- 4-yl met hyl ) pi peri di n-4-y1]-1-cycl opr opyl

- 4- hydr oxy-

oxo- 1, 2- dihydroquinoline 3- carboxanide 54.

hyvd

4 hvdr

0X

2-

NA1- (Tetr
1, 2- dihy
N-[ 1- ( Tet f
, 2-di hydr

pi peri di nt

i de 57.

tricycl of
di hydr oqu
tricycl o]
di hydr oqu
tricycl o]
ine-3 -ca

N-[(1-(Py

ngq

ahy
D Ui
4-y
N[ (
B. 3.
nol
3. 3.
nol
3. 3.
F box
' r ol

T R el o RS

 rethygl}+1 damdrexy yik-isptapylt 2y o ér i

1) - MR RS 12,
_| -

1- (Pyr?lol MF% ?”“\71')0 Py

1. 031nonan- 3-y1] - 1-cycl opy

ne- 3- car boxam de 58. N |

1.03: 1 nonan-3-yl11-1-cycl ohexy

ne- 3-car boxam de 59. N[
1. 03: 1 nonan- 3-yl] - 1-benzy]
am ide WO 2011/ 030349PCT/ N

din-1-y1)

2- 0x0-1

"H NMR’ (ﬂMSO dgy: o P96 (s 1H§ 10 zt‘s’(bs, ‘lH),
didB (ub; VD] 8. 1 0ehz Y2 -Has HHAT.Sixid- 2= 81

Hz'\iﬁ)lrffateﬁ‘e% BYL, 1H), 736 (t, 7= 7.4 Hz, 1H),
2-di hydr oqui nol i he- 3- car box
5.50-5.10 {bs, 1H), 3°85-3.65 (m, 4H), 3.50-3.40 (m, 2H),

QpVbﬂdﬂhyHLQ»Y&ZSOm@Hl122l650n4HL
L -I-yl)

G%6ﬁfy EQEE -2-0x0-1, 2-

iR g(npyr}séq),w 2p32, 470, 1637, 1566, 1492,

1450400, Q XM 10803, 1522 di hydr oqui nq

MR 0P 250

O_
-1

am

d

tricyclo|
di hydr oqu
tricycl of
di hydr oqu
tricyclo|
di hydr oqu
tricycl of
di hydr oqu

3.18.
nol
3.3. 1
nol
3. 3.
nol
3. 3.
nol

1Ne%13ntahaam@c>ym1m UL figadrio
amgaa)gqxledm Koko-1,2N |

L N

1.031nonahd8ww¢wel cycl opr
ne- 3- car boxam de 63. N

1. 031nonan-3-y1]-1-cycl ohexyl-4

ne- 3- car boxani de

JH-RVFRGMBOfday b 1 10 3~ 2Dy 058 (b H). 920 2

&%M%M@%QMMHW&JsomeJM
(-F;zyf%% g 70r§ 12 (lg;i BH), 777 (4, J =174
ellayﬂkm? ey dy OxyE PHOXIED,13.8-3.75 (m, 2H),
@%3§§yﬁﬁgh)59626§on¥ﬁ | 362:2.52 (m, 1H),
r 6Xy~ 2= OXG-
5 %0:2.30 (). 111, 2 50-3.15 (. 6115, 1.95-1.88 (m, 1H),
1.75-1.60 (m, 3H), 1.55 (d, J= 6.9 Hz, 6H), 1.42-1.32 (m,
2H), 0.92 (1, J = 7.3 Hz, 3H).
IR (cm’): 3334, 3119, 2954, 2466, 1645, 1571, 1487,
1442, 1410, 1166, 1019, 801, 756.

Mass (m/z): 438 [M+H"].

19.

N-(2-Ethyl-2-azatricyclo[3.3.1.1°")dec-5-
vl methyl)-4-hydroxy-1-isopropyl-2-oxo-
1,2-dihydroquinoline-3-carboxamide

hydrochloride

'H-NMR (DMSO-ds): 8 17.29 (s, 1H), 10.53 (bs, 1H),
9.56 (bs, 0.5H), 9.24 (bs, 0.5H), 8.12 (d, J = 7.8 Hz, 1H),
7.84 (d, J = 8.6 Hz, 1H), 7.77 (t, J= 7.2 Hz, 1H), 7.36 (¢,
J = 7.4 Hz, 1H), 5.70-5.15 (bs, 1H), 3.72-3.65 (m, 2H),
3.30-3.20 (m, 4H), 2.20-1.95 (m, 5H), 1.85-1.70 (m, 3H),
1.70-1.50 (m, 3H), 1.55 (d, J = 6.8 Hz, 6H), 1.23 (t, J =
7.0 Hz, 3H).

IR (cm™): 3368, 3166, 2945, 2480,
1448, 1410, 1174, 1012, 803, 756.

1640, 1572, 1487,

P-

Mass (m/z): 424 [M+H"].
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64.
N- ( 2- Met hyl

- 0X0- 1, 2-woi20mdr3oxpai nol i ne- 3- car boxam de 65.

N- ( 2- Met hy
N- (2- Met hyl

-2-azatricycl o[ 3. 3. 1. 13J] dec-5-yl net hyl ) - 4- hydr oxy- 1-i sopr opyl -

PCT/IN2009/000745

-2-azatricyclo[3.3.1.13 7] dec-5-yl net hyl ) -1-cycl opropyl- 4- hydr ox
y- 2- 0xo0- 1, 2- di hydroqui nol i ne- 3- car boxam de 66.

-2-azatricyclo[3.3.1.13 7] dec-5-yl net hyl ) - 1- benzyl

xo0- 1, 2- di hydroqui nol i ne- 3- car boxanm de 67.
2-azatricycl o[ 3.3.1.13" 7] dec- 5-yl et hyl ) - 4- hydr oxy- 1-i sobut yI -

N- ( 2- Met hy! -

-0x0-1,2- dih

dr oqui nol i ne- 3- carboxam d

968

N- ( 2- Met hy| 209 ] 2k Bytdpiprrsied-g)-4-hydsoxyil o ¢
di
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di hy
7] deg
nol i
bC- 2+
hoxa
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p um %4 \hbar4 76}7)’I78%ted 5agai nst the
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act
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O R R T LG

SRR ey

yDpropyl]- 6 mtro—4-hydroxy-l |sopr0pyl-
2-0x0-1,2-dihydroquinoline-3-

carboxamide

I8 NM%@S‘ %‘M']é'(b?tlh‘)”{b% o0, 351
(d J=12.6 Hz, IH) 8.42 (dd, J = 9.4, 2.6 Hz, tH), 7.63
(d, J = 9.4 Hz, 1H), 5.70-5.10 (bs, 1H), 3.60-3.50 (m,
2H), 3.02-2.90 (m, 2H), 2.90-2.78 (m, 2H), 2.20-2.08 (m,
4H), 2.06-1.96 (m, 2H), 1.90-1.80 (m, 4H), 1.64 (d, J =
7.0 Hz, 6H), 1.60-1.50 (m, 4H).

Mass (m/z): 469 [M+H'].

23.

N-(2-Azatricyclo[3.3.1.1>"]dec-5-yl)-4-
hydroxy-1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide

hydrochloride

'H-NMR (D,0): 5 7.94 (d, J = 7.7 Hz, 1H), 7.73 (d, J =
8.5 Hz, 1H), 7.60 (t, J= 7.4 Hz, 1H), 7.26 (t, J= 7.4 Hz,
1H), 5.40-5.20 (bs, 1H), 5.0-4.90 (bs, 1H), 4.10-4.0 (m,
1H), 3.90-3.84 (m, tH), 2.37-2.25 (m, 1H), 2.20-2.02 (m,
2H), 2.02-1.70 (m, 10H), 1.46 (d, J = 6.8 Hz, 6H).

Mass (m/z): 382 [M+H"].
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230 2. 4021 3. 1109 4. 421 5.
935 10. 2799 11. 3001
WO 2011/030349

1603. 6. 667 7. 1000 8. 3077

PCT/IN2009/000745

24,

N-[(2-Azatricyclo[3.3.1.1>"]dec-2-y])
propyl]-4-hydroxy- -methyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide

hydrochloride

TH-NMR (DMSO-dg): & 17.28 (bs, 1H), 10.44 (bs, 1H),
9.48 (bs, 1H), 8.10(d, /= 7.2 Hz, 1H), 7.80 (t, /= 7.3 Hz,
IH), 7.63 (d, J = 8.6 Hz, 1H), 7.38 (1, J = 7.5 Hz, 1H),
3.63 (s, 3H), 3.62-3.56 (m, 2H), 3.52-3.40 (m, 2H), 3.35-
3.20 (m, 2H), 2.23-2.12 (m, 4H), 2.07-1.88 (m, 6H), 1.80-
175 (m, 2H), 1.75-1.65 (m, 2H).

Mass (m/z): 396 [M+H").

25.

N-[{(2-Azatricyclo3.3.1.1°"}dec-2-
ybhpropyl]-1-benzyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide

hydrochloride

"H.NMR (DMSO-dg): & 17.45 (bs, 1H), 10.39 (bs, 1H),
9.31 (bs, 1H), 8.12 (d, = 7.0 Hz, 1H), 7.70 (t, J= 7.2 Hz,
1H), 7.48 (d, J = 8.6 Hz, 1H), 7.45-7.30 (m, 3H), 7.30-
7.15 (m, 3H), 5.60-5.50 (bs, 2H), 3.66-3.58 (m, 2H), 3.53-
3.42 (m, 2H), 3.40-3.25 (m, 2H), 2.27-2.10 (m, 4H), 2.05-
1.88 (m, 6H), 1.83-1.77 (m, 2H), 1.75-1.65 (m, 2H).
Mass (m/z): 472 [M+H].

26.

N-[(4-(Morpholin-4-yl) cyclohexyl)-4-
hydroxy-1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide

hydrochloride

TH-NMR (DMSO-dg): & 17.29 (bs, 1H), 10.48 (bs, 1H),
10.35 (bs, 1H), 8.10 (d, J = 7.4 Hz, 1H), 7.83 (d, J = 8.7
Hz, 1H), 7.76 (t,J = 7.2 Hz, 1H), 7.35 (1, J = 7.4 Hz, 1H),
5.70-5.10 (bs, 1H), 4.0-3.93 (m, 2H), 3.88-3.75 (m, 3H),
3.45-3.30 (m, 2H), 3.30-3.18 (m, 1H), 3.18-3.03 (m, 2H),
2.25-2.05 (m, 4H), 1.75-1.55 (m, 2H), 1.55 (d, J = 6.9 Hz,
6H), 1.50-1.35 (m, 2H).

IR (cm™): 3504, 3383, 3235, 2938, 2867, 2603, 1633,
1566, 1455, 1405, 1340, 1176, 1126, 988, 772.

Mass (m/z): 414 [M+H']. '

217.

N-(4-(Pyrrolidin-1-yl) cyclohexyl)-4-
hydroxy-1-isopropyl-2-0x0-1,2-
dihydroquinoline-3-carboxamide

hydrochloride

"H-NMR (DMSO-dg): 5 17.28 (bs, 1H), 11.25 (bs, 1H),
10.35 (bs, i1H), 8.10 (d, /= 7.0 Hz, 1H), 7.83 (d, J = 8.6
Hz, 1H), 7.74 (t,J = 7.0 Hz, 1H), 7.35 (t, /= 7.4 Hz, 1H),
5.70-5.10 (bs, 1H), 3.90-3.76 (m, 1H), 3.56-3.45 (m, 2H),
3.20-3.0 (m, 3H), 2.20-1.90 (m, 6H), 1.90-1.80 (m, 2H),
1.54 (d, J = 7.0 Hz, 6H), 1.60-1.45 (m, 4H).

IR (ecm™): 3416, 3217, 2930, 2775, 1636, 1563, 1453,
1410, 1335, 1177, 746.

Mass (m/z): 398 [M+H"].
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12. 972 13. 462 14. 307 15. 2728 16. 3915 17. 1146 18. 958
19. 645 20. 77 21. 476 Literature References: Jeanne. Met al.,
| sol at i orwof2otinsozser ot oni nergi ¢ 5- HT4 recept or from huneoThEz0b/0@r€s
conparati ve analysis of its pharmacol ogical profile in C6-glial and CHO
cell lines,. 10Br.J.Pharmacol. 2001, 129, 771-781; Evgeni.G et al.,

5- Hydroxytryptam ne 4(a) Receptor is

Examples 28-71:
The person skilled in the art can prepare the compounds of Examples 28-71 by following

the procedures described above.

28. | N-(2-Methyl-2-azatricyclo[3.3.1.13,7]dec-5-yl)-4-hydroxy-1-isopropyl-2-oxo-1,2-dihydroquinoline-

3-carboxamide

29. | N-(2-Methyl-2-azatricyclo[3.3.1.1 *Tdec-5-yl)-1-cyclopropyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide

30. | N-(2-Methyl-2-azatricyclo[3.3.1.1> ldec-5-y1)-4-hydroxy- 1 -isobutyl-2-0x0-1,2-dihydroquinoline-3-

carboxamide

31. [ N-[2-(Pyridin-2-ylmethyl)-1-azabicyclo[2.2.2]oct-3-yl]-4-hydroxy-1-isopropyl-2-oxo-1,2-

dihydroquinoline-3-carboxamide

32, | N-[2«(Pyridin-2-ylmethyl)-1-azabicyclo[2.2.2]oct-3-yl]-1-cyclopropyl-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxamide

33. | N-[2«(Pyridin-2-yIlmethyl)-1-azabicyclo[2.2.2]oct-3-yl]-4-hydroxy-1-isobutyl-2-0xo-1,2-

dihydroquinoline-3-carboxamide

34. | N-[(2-Azatricyclo[3.3.1.1"}dec-2-yl)propyl]-1-cyclopropyl-4-hydroxy-2-oxo-1,2-dihydroquinoline-

3-carboxamide

35. | N-[(2-Azatricyclo[3.3.1.17"|dec-2-yl)propyl]-1-benzyl-d-hydroxy-2-oxo-1,2-dihydroquinoline-3-
Y propy zy

carboxamide

36. | N-[(2-Azatricyclo[3.3.1.17")dec-2-yl)propyl]-4-hydroxy-2-oxo-1-(pyridin-2-ylmethyl)-1,2-

dihydroquinoline-3-carboxamide

37. | N-[(2-Azatricyclo[3.3.1 .1>"ldec-2-yl)propyl]-4-hydroxy-2-oxo-1-(pyridin-3-ylmethyl)-1,2-

dihydroquinoline-3-carboxamide

38. | N-[(2-Azatricyclo[3.3.1. 1*"\dec-2-yl)propyl}- 1-cyclopentyl-4-hydroxy-2-oxo-1,2-dihydroquinoline-

3-carboxamide

39. | N-[(2-Azatricyclo[3.3.1.1>"]dec-2-yl)propyl]-1-cyclohexy)-4-hydroxy-2-oxo-1,2-dihydroquinoline-3-

carboxamide

40. | N-[(5-Hydroxy-2-azatricyclo[3.3.1.1""]dec-2-yl)propyl}-1-cyclohexyl-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxamide

41. | N-[(5-Hydroxy-2-azatricyclo[3.3.1.1°"]dec-2-yl)propyl]-4-hydroxy- 1 -isobutyl-2-oxo-1,2-

dihydroquinoline-3-carboxamide

42. | N-[(5-Hydroxy-2-azatricyclo[3.3.1.1"")dec-2-yl)propyl]-1-cyclopropyl-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxamide
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dihydroquinoline-3-carboxamide

49. | N-[(5-Phenyl-2-azatricyclo[3.3.1.1 *7dec-2-y1)propyl]-1-cyclopropyl-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxamide

50. | N-[(5-Phenyl-2-azatricyclo[3.3.1.1 *7}dec-2-yl)propyl]-4-hydroxy-1-isobutyl-2-oxo-1,2-

dihydroquinoline-3-carboxamide

51. | N-[(5-Pheny]-2-azatricyclo[3.3.1.1°"}dec-2-yl)propyl]-4-hydroxy-2-oxo-1-(2-methylbenzyl)-1,2-

dihydroquinoline-3-carboxamide

52. | N-[1«(Tetrahydropyran-4-ylmethyl)piperidin-4-yl}-4-hydroxy- 1 -isopropyl-2-oxo-1,2-

dihydroquinoline-3-carboxamide

53. | N-[1-(Tetrahydropyran-4-ylmethyl)piperidin-4-yl]- 1-cyclopropyl-4-hydroxy-2-0xo-1,2-
dihydroquinoline-3-carboxamide

54. | N-[1{Tetrahydropyran-4-ylmethyl)piperidin-4-yl]-4-hydroxy- 1 -isobutyl-2-oxo-1,2-

dihydroquinoline-3-carboxamide

55. | N-[1-(Tetrahydropyran-4-ylmethyl)piperidin-4-yl]-1-benzyl-4-hydroxy-2-oxo-1,2-dihydroquinoline-

3-carboxamide

56. | N-(1-Phenethyl piperidin-4-yl)-4-hydroxy-1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxamide

57. | N-[(}«(Pyrrolidin-1-yl) tricyclo[3.3.1 .0""Inonan-3-yl}-1-cyclopropyl-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxamide

58. | N-[(}-(Pyrrolidin-1-yl) tricyclo(3.3.1 .0""Inonan-3-yl}-1-cyclohexyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide

59. | N-[(1-(Pyrrolidin-1-yl) tricyclo[3.3.1 .0 Inonan-3-yl]-1-benzyl-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxamide
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60. [ N-[(1-(Pysrolidin-1-yl) tricyclo[3.3.1.0" Jnonan-3-yl]--4-hydroxy-2-oxo-1-(pyridin-2-ylmethyl)-1,2-
dihydroquinoline-3-carboxamide

61. | N-[(1<(Pyrrolidin-1-y1) tricyclo[3.3.1.0° 'Inonan-3-yl]-4-hydroxy-1 -isopropyl-Z-oxo- 1,2-
dihydroquinoline-3-carboxamide

62. | N-[(1-(Pyrrolidin-1-yl) tricyclo[3.3.1.0°']nonan-3-yl]- 1-cyclopropyl-4-hydroxy-2-oxo-1,2-

‘ dihydroquinoline-3-carboxamide

63. | N-[(1-(Pyrrolidin-1-yl) tricyclo[3.3.1.0°"]nonan-3-yl]-1-cyclohexyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide

64. | N«(2-Methyl-2-azatricyclo[3.3.1.1 *Tdec-5-ylmethy!)-4-hydroxy-1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide

65. | N-(2-Methyl-2-azatricyclo[3.3.1.1>")dec-5-ylmethyl)-1-cyclopropyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide

66. | N-(2-Methyl-2-azatricyclo[3.3.1.1%"]dec-5-ylmethyl)-1-benzyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide )

67. | N-(2-Methyl-2-azatricyclo[3.3.1.1>""]dec-5-ylmethyl)-4-hydroxy-1-isobutyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide

68. | N-(2-Methyl-2-azatricyclo[3.3.1.1 3’7]dec-5-y]methyl)- 1-cyclohexyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide |

69. | N-(2-Ethyl-2-azatricyclo{3.3.1.1 3 'T]dec-S-ylmethyl)- 1-cyclopentyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide

70. | N-[(5-Methoxy-2-azatricyclo[3.3.1.1>")dec-2-yl)propyl]-4-hydroxy-1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide

71. | N-[(5-Butoxy-2-azatricyclo[3.3.1.17"]dec-2-yl)propyl]-4-hydroxy- 1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide

Biological Assays

Example 72: Determination of ECs, values for S-HT, receptor:

A stable CHO cell line expressing recombinant human 5-HT, receptor and pCRE-Luc

reporter system was used for cell-based assay. The assay offers a non-radioactive based approach

to determine binding of a compound to GPCRs. In this specific assay, the level of intracellular

cyclic AMP which is modulated by activation or inhibition of the receptor is measured. The

recombinant cells harbor luciferase reporter gene under the control of cAMP response element.

The above cells were grown in 96 well clear bottom white plates in Hams F12 medium

containing 10% fetal bovine serum (FBS). Prior to the addition of compounds or standard agonist,
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cells were serum starved overnight. Increasing concentrations of test compounds were added in

OptiMEM medium to the cells. The incubation was continued at 37 °C in CO; incubator for 4

hours. Medium was removed and cells were washed with phosphate buffered saline. The cells were

lysed and luciferase activity was measured in a Luminometer. Luminescence units were plotted

against the compound concentrations using Graphpad software. ECs, values of the compounds

were defined as the concentration required in stimulating the luciferase activity by 50 %.

Example Number ECs (nM)
1. 230
2. 4021
3. 1109
4. 421
5. 1603
6. 667
7. 1000
8. 3077
9. 935
10. 2799
11. 3001
12. 972
13. 462
14. 307
15. 2728
16. 3915
17. 1146
18. 958
19. 645
20. -
21. 476

Literature References: Jeanne. M et al., Isolation of the serotohinergic 5-HT, receptor from human

. heart and comparative analysis of its pharmacological profile in C6-glial and CHO cell lines,.

Br.J.Pharmacol. 2001, 129, 771-781; Evgeni.G et al., 5-Hydroxytryptamine 4(5) Receptor is
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Example 73: Rodent Pharmacokinetic Study ‘

Male Wister rats (230 - 280 grams) obtained from NINV (National Institute of Nutrition,
Hyderabad, India) was used as an experimental animal. Three to five animals were housed in each
cage. One day prior to dosing day, male wistar rats (225 - 250 grams) were anesthetized with
isoflurane for surgical placement of jugular vein catheter. Animals were kept fasted over night and
maintained on a 12 hours light/dark cycle. Three rats were dosed NCE (5 mg/Kg) orally and
intravenously on day 0 and day 2. ‘

At each time point blood was collected by jugular vein. Plasma was stored frézen at -20
°C until analysis. The concentrations of the NCE compbund in plasma were determined using LC-
MS/MS method. Schedule time points: Pre dose 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12 and 24 hours
after dosing (n=3). The NCE compounds were quantified in plasma by validated LC-MS/MS
method using solid phase extraction technique. NCE compounds were quantified in the calibration
range of 2-2000 ng/mL in plasma. Study samples were analyzed using calibration samples in the
batch and quality control samples spread across the batch.

Pharmacokinetic parameters Cpax, Tmax, AUC,, T);; and Bioavailability were calculated by

non-compartmental model using software WinNonlin version 5.0.1.

PCT/IN2009/000745

Example | Strain/ Dose Vehicle Route of Conax Taax AUC, Tin ‘Bioavailability
Number | Gender | (mg/kg) administration [ (ng/mL) | (h) (ng.hr/mL) (b) (%)
IR Wister/ 5 Water Oral 211+£32 | 0.83 801 + 105 237+ 26+ 11
Male ‘ * 0.60
0.29
Wister/ 5 Water Intravenous 1167 + 0.08 3023 £ 980 1.88 &
Male 241 + 1.15
0.00 )
4, Wister) 5 Water Oral 216+ 78 | 0.33 547 + 126 1.80 + 346
Male A 0.14 036
Wister/ 5 Water Intravenous 803 + 0.08 1661 = 498 264 £
Male 62 0.00 0.89
14. Wister/ S Water Oral 67 +17 0.42 223 + 50 1.67 + 28+ 3
Male ' £ 0.27
0.14
Wister/ 5 Water Intravenous 523 £57 | 0.08 820+ 247 331 &
Male £ 1.47
0.00

.53.
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Example 74: Rodent Brain Penetration Study -
Male Wister rats (230 - 280 grams) obtained from NIN (National Institute of Nutrition,

~ Hyderabad, India) was used as an experimental animal. Three animals were housed in each cage.

Animals were given water and food ad libitum throughout the experiment, and maintained on a 12
hours ligthmk cycle.

Brain penetration was determined in discrete manner in rats. One day prior to dosing day,
male wistar rats (225 - 250 grams) were acclimatized. After acclimatization the rats were grouped
according to the weight in each group, 3 animals were kept in individual cage and allowed free
access to food and water. At each time point (0.5, 1, and 2 hours) n=3 animals were used.

NCE compound was dissolved in water and administered orally at (free base) 10 mg/kg.
Blood samples were removed via, cardiac puncture by using isofurane anesthesia the animals were
sacrificed to collect brain tissue. Plasma was separated and Brain samples were homogenized and
stored frozen at -20 °C until analysis. The concentrations of the NCE compound in plasma and
Brain were determined using LC-MS/MS method.

The NCE compounds were quantified in plasma and brain homogenate by validated LC-
MS/MS method using solid phase extraction technique. NCE compounds were quantified in the
calibration range of 1-500 ng/mL in plasma and brain hombgenate. Study samples were analyzed
using calibration samples in the batch and quality control samples spread across the batch. Extents

of brain-blood ratio were calculated (Cy/C,).

Example | Strain/ Gender Dose Vehicle Route of Steady State Brain
Number | (mg/kg) administration Penetration
(CyCy)
1. Wister/Male 10 Water Oral 0.20 + 0.04
Wister/Male 10 Water Intravenous
4. Wister/Male 10 Water Oral 0.66 =0.10
Wister/Male 10 Water Intravenous
14, | WisterMale 10 Water Oral 297 = 094
Wister/Male 10 Water Intravenous

Example 75: Rodent Brain Micro dialysis Study for possible modulation of

Neurotransmitters
Male Sprague Dawley rats (230 - 280 grams) obtained from R.C.C (RCC, Hyderabad,

India) was used as experimental animals.
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Group allocation Group 1: Vehicle (Water; 5 mL/kg; p.o.), Grou‘p 2: NCE (3 mg/kg; p.o.).

Surgical Procedure: Rats were anesthetized with isoflurane and placed in Stereotaxic frame. Guide

cannula (CMA/12) was placed in frontal cortex by using following coordinates AP: +3.2 mm, ML:

-3.2 mm relative from bregma and DV: -1.0 mm from the brain surface according to the atlas of

5 Paiinos and Watson (1986). While the animal was still anesthetized, a micro dialysis probe

(CMA/12, 4 mm, PAES) was inserted through the guide cannula and secured in place. After
surgery recovery period of 48 -'72 hours was maintained before subjecting the animal for study.

On the day of experiment, animals were tfansferred to home cages for acclimatization and

implanted probe was perfused with a modified Ringer’s solution comprised of: 1.3 uM CaCl2

10  (Sigma), 1.0 pM MgCl, (Sigma), 3.0 uM KCl (Sigma), 147.0 pM NaCl (Sigma), 1.0 uM
Na,HPO,.7H,0 and 0.2 uM NaH,P0O,.2 H,O (pH to 7.2) at a rate of 1.5 pl./minutes and allowed
for 1 hours stabilization. After stabilization period, five basals were collected at 20 minutes
intervals before dosing. Dialysate samples were collected in glass vials using CMA/170
refrigerated fraction collector.

15 ~ Vehicle or NCE (3 mg/kg or 10 mg/kg) was administered by gavages after four fractions
had been collected. The perfusate was collected until 4 hours after administration.

Acetylcholine concentrations in dialysate samples were measured by LC-MS/MS (API
4000, MDS SCIEX) method. Acetylcholine is quantified in the calibration range of 0.250 to 8.004
ng/mL in dialysates. ,

20 On completionkof the microdialysis experiments, the animals were sacrificed and their
brains were removed and stored in a 10% formalin solution. Each brain was sliced at 50 p on a
cryostat (Leica) stained and examined microscopically to confirm probe placement. Data from
animals with incorrect probe placement were discarded.

Microdialysis data were expressed as percent changes (Mean + S.E.M.) of baseline that

25  was defined as thé average absolute value (in fM/10 pL) of the four samples before drug
administration. |

Effects of NCE (3 mg/kg) and Vehicle treatments were statistically evaluated by one-way
ANOVA followed by Dunnett’s multiple comparison tests. In all statistical measures, a p < 0.05
was considered significant. The Graph Pad Prism program statistically evaluated the data.

30  Example 76: Object Recognition Task Model

The cognition-enhancing properties of compounds of this invention were estimated using a
model of animal cognition: the object recognition task model.
Male Wister rats (230 - 280 grams) obtained from N. I. N. (National Institute of Nutrition,

Hyderabad, India) was used as experimental animals. Four animals were housed in each cage.
-55-
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I ndi a) wawousad3aesvan experinental animal. Three ani nal CraNzovoused i n
each cage. Aninmals were given water and food ad |ibitumthroughout the
experinment, and maintained on a 12 5hours light/dark cycle. Brai n
penetration was determned in discrete manner in rats. One day prior to
dosi ng dajmalsmeére keyit b 20 % fabd d¢pRiRation b2 quealay nd\given water| ad dikitim duoughputer
acclimat, zation the, rats.were g d;: ' tQ. & Lapt, i

ar oup, e iprliot 3 RRbBIVELR ILRNRGIARESK 08 Wi BEAELERbREASE
f ood andhdivadualarends fazd dlourtin the abseinpd of(a@y Bbjects. and 2 hours) n=3 ani mal s were

used. 10 N ' i LN . at

(Tree base) pue RpRarighBiedhas et i RB) Shualf ARl EhahER 2

usi ng i sofippuadef thedgmubgilecithbreorally omilps, bafare oscaloqur PF thedarmidiacdl1) ewt chioregi n

ti ssue. tr{F;ll@ga was separated and Brain sanples were honogeni zed and stored
a -

frozen C until analysis. The concentrations of the NCE conpound in
pl asma and Bifhé¢ expesmentchas earnedhed ing 501y 50 @-S0BMmVEpendiekloriade M acrXBE Imthapounds

wer e quant.i.fi i | rai ] . val.l -
ol L QST B TR e SR
quant i f whathitwo identichbbjbrtsafplastic batigye 2§ ci-h6Bt nG/Sndm diamplepsoverechi ysHawn
ho enate.. Stud anpl (e anal i ' [ S I I.h. the
batrrg anmasei(d'hgaﬁf’?et %lo'ieo rao(? aﬁs,,\g“r?% @ggdé%'r%ggld@cg ?scggtjt(i?gﬁ ‘ étlgﬁfn' tetﬁ;égJ aic?)?'

br ai n- bladted24 latursooftks @ 1§ &iat dr doregteinCint @pry . teExtherpdnee Mtsrviae plBtadan e s@mader

Pose LR LU R o PP DL 2, SR, B SR g o
| nt r avehieldSor Aminvies tire preddnteeof one familiar object (a3) and one novel object (b) (Amber color
glass bottle, 12 cm high and 5 cm in diameter). Familiar objects presented similar textures, colors
15  and sizes. During the T1 and T2 trial, explorations of each object (defined as sniffing, licking,
chewing or having moving vibrissae whilst directing the nose towards the object at a distance of
less than 1 cm) were recorded separately by stopwatch. Sitting on an object was not regarded as
exploratory activity, however, it was rarely observed.
T1 is the total time spent exploring the familiar objects (al+a2).
20 T2 is the total time spent exploring the familiar object and novel object (a3+b).
The object recognition test was performed as described by Ennaceur, A., Delacour, J.,
1988, A new one-trial test for neurobiological studies of memory in rats - Behavioural data, Behav.
Brain Res., 31, 47-59.
Some representative compounds have shown positive effect; indicating the increased novel

25  object recognition viz; increased exploration time with novel object and higher discrimination

index.
Example Dose mg/kg, p.o. | Exploration time mean + S.E.M Inference
Number (sec)
Familiar object Novel object
1. 10 mg/kg 7.87+0.83 12.56 + 1.31 Active
4. 10 mg/kg 6.72+£1.92 11.86 £ 1.65 Active
19. 1 mg/kg 8.83 +1.54 14.09 + 1.56 Active

Example 77: Water Maze
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hour s af two 2adimi3nd4gt r at i on. Acet yl chol i ne concentPCaINZNG/00045

di al ysate sanpl es were neasured by LC- M5/ M5 (APl 4000, MDS SCI EX) met hod.
Acetyl choline is quantified in the calibration range of 0.250 to 8.004

ng/ mL in dialysates. 200n conpletion of the mcrodialysis experinents, the
ani mal s weicRigAacrificed and their brains were renoved and stored in a 10%
formalin solution. Each brain was sliced at 50 ji on a cryostat (Leica)

stai ned and exam ned m croscopically to confirmprobe placenent. Data from
ani mal s WA ddmipoeral of el gepérailfermplla@ement wer e di scar ded.

Mcrodialysis data were expressed as pgpcegt changes (Mean S . E M) of
baseline that 25was defined as the averjage|absolute value (in fM10 1.1L)

of the four sanples before drug hARs Ef fects of NCE (3
ng/ kg) and Vehicle treatnents v tichlly élhal uated by one-way ANOVA
foll owed by Dunnett's nultiple co ests. In all statistical
nmeasures, a p <0.05 was consi dered si glﬁifi cant. The Graph Pad Prism program
statisti cal |y evaluated the data. 30 Exanple 76: Object Recogni tion Task
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bef ore dagrogesiyland gi ven water ad I|b| tumthr oughout t he experinent and

mai ntai ned on a 12 hours |ight/dagk |e. Also the rats were habituated to
i ndi vi dual arenas foré hoH t anysobjects. One
group of 12 rats receidv e3(1l /, all her set of

ani mal s received 5corrpound“ e formula di t hel7 o a or i.p., before
one hour of the famliar A and choi ce / al/ (T2). N_The experinment

was jgarried @Ytregrddess S0 X B0 x 50 cm opengfield made up of a\uryl ic. In the
fam |iarization phase (T1), the rats were pl aced i ndi.yi dually in the open
field for 3 mnutgs, in which two iden bottles, 12.5

cm height x 5.5 ¢ d| aneter)/ gover ed ape al one (al
and a2) i ned in ijgo\aljfac
After 24 houves i3 $fo

were placed in the sa goas t i (i al . Choice
phase (T2) rats re d to expl OREe the open flebI , 'nutes in
presence of one fam’iar object (a3) and one novel o fe8rt (b) (Anber‘ col or
gl ass bottleRq l@pxesnnm dhdrages, Shydroxy,n adlingjretkst,) alkéam drylarargbiye ctyeloalkekent ed

simlar tceoatlk%g(e%bte rh%tell(%Sara?gii?rshegqmgcngrl ng the T1 and T2 trial,

expl or attons oF '€ach gniffing, licking, chew ng or
havi ng novi n@\smptasem&drogkn lalky1, cicicatky! ordhetelveydiydlse t owar ds the object at a
di sjance of ess rese the}eroa were recorded separately by stopwatch. Sitting

on an obj ect regar ad as exptoratory activity, however, it was
rarely obser Reghd RElreprSsemhbydrﬁgeaJ alkyil,repclsgileytor Bxt@borlyhg the famliar objects

hovel abj ect Opdately k7 Snd &l fongly {‘Eyfitﬁé‘ﬂt"aaiif@'ah{ e e GhITRE G a0

descri betk dryndrningareatoms stlecteDéomat) @, N, 3., 1988, A new one-trial test for
neur obi ol ogi cal studies of nenory in rats - Behavioural data, Behav. Brain
Res., 31, 47-59. Sonme representative conpounds have shown positive

ef f 2@t s2iThdicompoung dsheaimrdrieasssl howldreid Rbjepetentsehaigspen,i bydrayz haio@@i; eased
expl ora rovel .pbject and hi gher. di scr t| o} Exanpl e
Nnber - SRl HRgton G Br ARG Shio it SRl BB RenldiaBiny

alkoxy, aryl, aralkyl, heteroaryl heteroaralky! or heterocyclyl,
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Fam | iar object Novel object 1. 10 ng/kg 7.87 0.83 12.56 1.31 Active 4.
10 ng/ kg 6.72 1.92 11.86 1.65 Active 19. 1 ng/kg 8.83 1.54 14.09 1.56
Active DBxorplien3d3ay Water Maze WO 2011/ 030349PCT/ 1N2002C@ANIH%000745

Water maze consisted of a 1.8 mdianeter; 0.6 mhigh circular water nmaze
tub filled with water. A platformwas placed 1.0 cm bel ow the water surface
in the center of one of the four inmaginary quadrants, which remained

const ant3.Tlgr camipoundhas dlaimsd ifReltis Wevteran Ry népsasente blydnbgeh, alkyli cylcloatkyl, taedt
conmpoun nd hal f hour after adm nistration of
vehicIeq%$ﬁégég(ggﬂqk&%%nygdéig%%%g ﬁe was adm ni stered. Rats were | owered
gently, feet first into water. A r at mas allowed to swmfor 60 seconds to

find thez‘ 'ﬁl actoIn?&md aLElFH}?l "ph%th{ PWePQ’ﬁ%K p‘r’{l? gurl ng this time the trial was

st opped ang tay on p BEm for 30 seconds before being

renoved ron1the maze.s | f/ the platforn1mas not found during 60 seconds
trials, ¢$¥L at 3 aced on the platform Each rat received
4 trials®iHoa Retent i mzotask was assessed on 5th 10 day in

whi ch each apijrat/received a s 120 seconds probe trial in which

pl atform rerdyed fromthe pool”~ e spent in target quadrant (ns)

(quadr ant |anh|ch,platfornllstIacad during acquisition training was
calcul ated for probe trial. Latency to reach the platform (nms), sw m speed
(cm's) and path length (cm) was neasured in acquisition trials. 15 WO

2011/ 030349PCT/ 1N2009/ 000745 W cljgim 1. A co und of general fornula
(1) oH QFHJ‘ %\ i’yi
% }@%

Rs or NRsRg .

10 5.The compound as claimed in claim 1, wherein R, represents hydrogen, hydroxy, amine, alkyl,

alkoxy, aryl, aryloxy, cycloalkyl, cycloalkoxy, heteroaryl, heteroaralkyl or heterocyclyl;

6.The compound as claimed in claim 1, wherein Rs represents hydrogen, alkyl, cycloalkyl or

heterocyclyl.

15
7. The compound as claimed in claim 1, wherein R, represents heteroaryl,
8. The compound as claimed in claim 1, wherein R; represents hydrogen, alkyl, cycloalkyl or
heterocyclyl;

20
9.The compound as claimed in claim 1, wherein Rg represents hydrogen, alkyl, cycloalkyl or

heterocyclyl;

10. The compound as claimed in claim 1, which is selected from the group consisting of:
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R3 (1) O R2 S5wherein Rl represents hydrogen, hydroxy, hal ogen,

hal oal kyl , hal oal koxy, nitro, am de, am ne, cyano, carboxylic, cycloal kyl,
al kyl , alwerryiio3ed4kynyl , al koxy, aryl, aral kyl, heteroargir/iNntoeb/ercsr al kyl

or heterocyclyl; R2 represents hydrogen, alkyl, cycloal kyl, aryl,
aral kyl, heteroaryl, heteroarallcyl or heterocyc ly I; R4 represents
hydr ogen, hydroxy, am ne, al kyl, al koxy, aryl, aryloxy, cycloallcyl,

cycl oal INf(23A zatnieycds[dArlyl’ - |déve2-gh) papgpll]43Hydoxy-hdsoprapgl2-byé-1,2 Fthydeygninsknet s

hydr ogen, al kyl. | oal kyl or heterocyclyl; 15R6 represents heteroaryl; R7
and Rg Bé%%é’é%’r\'?%%@%“?‘g)gé% al kyl, cycl oal kyl or heterocyclyl;

Opt i onalN-y(2Rzatainyt1d}3.3dl I0fidecvd-y Ih ptoply1]-dthydnoryy-ifobntyl-2-ok@ 1 2-diteydixguinolivegs,

whi ch 1 ncl udes Qn% or, ngr.e het eroatons selected fromC, 0, N, S 202. The
compound RANYE NIPPISNS 2 m 1, wherein Rl represents hydrogen, hydroxy,
hal o§en N-Ha(Toiaydia{§.5,1. IT5He=d-1p gyrrolidin:3-pl]-4chydabay- | eisdpnapyl-2pamnd,2- car boxyl i ¢,
cycloal l gyl,, al kyl,. alkenyl. alkynyl, al koxy, aryl, aralkyl, heteroaryl,

het eroard%ﬁ?ﬂu'B?lﬁ}/"ﬁ'ezt'ce@m?(’:‘@'}é'ldf/’l . \\D 2011/ 030349PCT/ 1N2009/ 000745 3. The
conpoundN-HS-Hydaixyr chzatricyelodid . Bl 1 )dde - dimoB-4-lepir @y elnisepropydi2anre ,2-al kyl |

4 The. colbioRitelee 3 GreRameR e et m 1. wher ol n R3. represents 5
105: The No[{tqPbenyti2-asatidyaloffed 1.i 1 ]det-aiyh propyWe hgdroxyRé- isopropdesxosl,ry dr ogen,
hydg gXY 4 8BS hol e Y darboxamide hydrochloride;
N-[(1,4-Diazatricyclo[4.3.1.1**]undec-4-yl) propyl]-4-hydroxy- 1 -isopropyl-2-oxo-1,2-dihydro-
quinoline-3-carboxamide;
N-[(2-Azatricyclo[3.3.1.1*"]dec-2-yl) propyl]-4-hydroxy-1-isobutyl-6-methoxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide; |

15  N-[(2-Azatricyclo[3.3.1.1>"]dec-2-yl) propyl]-6-chloro-4-hydroxy-1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide; '
N-[(2-Azatricyclo[3.3.1.1*"]dec-2-yl) propyl]-6-fluoro-4-hydroxy-1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide; ‘
N-[(2-Azatricyclo[3.3.1.1*"]dec-2-yl) propyl]-6-bromo-4-hydroxy-1-isopropyl-2-oxo-1,2-

20  dihydroquinoline-3-carboxamide; o
N-[(2-Azatricyclo[3.3.1.1%]dec-2-yl) propyl]-6-amino-4-hydroxy-1 ;isopropyl-Z-oxo— 1,2-
dihydroquinoline-3-carboxamide;

N-[2-(Pyridin-3-yl methyl)-1-azabicyclo[2.2.2]oct-3-yl]-4-hydroxy- 1 -isopropyl-2-0xo0-1,2-
dihydroquinoline-3-carboxamide;

25  N-[2-(Pyridin-2-yl methyl)-1-azabicyclo[2.2.2]oct-3-yl]-4-hydroxy-1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxamide;

N-(2-Methyl-2-azatricyclo[3.3.1.] 3>‘7]dec-5-yl)-4-hydroxy-1 -isopropyl-2-oxo-1,2-dihydro-
quinoline-3-carboxamide; ,
N-(2-Isopropyl-2-azatricyclo[3.3.1.1 371dec-5-yl)-4-hydroxy-1-isopropyl-2-oxo-1,2-dihydro-

30  quinoline-3-carboxamide;

N-(2-Benzyl-1-azabicyclo[2.2.2]oct-3-yl)-4-hydroxy- 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
carboxamide;
N-[(2-Azatricyclo[3.3.1.1*")dec-2-y]) ethyl]-4-hydroxy- 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-

carboxamide hydrochloride;

L
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al koxy, aryl, aryloxy, cycloallcyl, cycloal koxy, heteroaryl, heteroaralkyl
or heterocyclyl; 6.The conpound as clainmed in claiml, wherein R5

repr esentwohydrisgsm, al kyl, cycloallcyl or heterocyclyl PCTAN200Wv@00cesTPOUNd
as claimed in claiml, wherein R6 represents heteroaryl; 8. The conpound
as claimed in claim1, wherein R7 represents hydrogen, alkyl, cycloalkyl or
het erocycl yl; 9. The corrpound as clainmed in claiml, wherein R8 represents
hydr 0ge N-CaBityl2-azayrisydeld Tl I Iec-hralet-lpalyedyyltisoptopy |- Prsod drdibydnauimlind-ai med
in clai ted fromthe group consisting of: - 59 - WD
2015/ o30SR bBet Bt e N-[(2- Azatricycl of 3. 3. 1. 131dec- 2-yI )

pr opy 1] NaQHEhiylepeaeatricyclp[SSpk. 86}¢Q&2~ybncﬂhsﬂ)-2-hddﬂwmgswmnml-2 meBl,2ar boxani de
hydrOChld%E/Br%gmn“'{L%Zéﬁﬁﬂngd(éX Ar&{hﬁz’mﬁel 131dec-2-yl) propyl]-4-hydroxy- 1

-i sobuty oqu nol I ne-3- carboxam de hydrochl ori de;
N-[ 15 ( TN- ﬂy&qtﬂ[p@)egdm-ﬁgl)_—ddwd@xy—l)lsopropyl -2-ox0-1,2-dihydroquinoline- 3-carboxamide

pyrrollq gq n]d]e 4- hydr oxy- 1 -isopropyl-2-oxo-1, 2-
di hydroq nol 1 ne: 3- car boxam de;

N-[ (5- I-Wli(b@bq@hémdt tyl) wigpdlolB3. 13) *Inasmedent}-2-hydpr- bisphiop-Jagdr b3cflibydros opr opy |

- 2- 0X0- ol i ne- 3- car boxam de;
N-[(5-P ’"%"'f“ié -%/tzaot?‘rgﬂ:decl o[ 3. 3. 1. 131dec- 2- y1)
propyl] Whmtomsdd-?' B d dpfdewyd-ylBprepytl-6inigro-41hyddixiyl disapmepyhioké,23- car boxami de
hydjgchly ¢ tricyclo[4.3.1. 1lundec-4-yl)
pr 0&)1] 3‘9{’19@“'"&#“53-??’89"9@%1 - 2- 0x0- 1, 2- di hydr oqui nol i ne- 3- car boxam de;
N-[(2- ANa(tZrAzay'wlyd[JB 3L 1]_3 7]L13q_de/6-42h)yd1()xy-l -isopropyl-2-oxo-1,2-dihydroquinoline-3-
propylly utyI 6- net hoxy- 2- oxo- 1, 2-
di hydr oq%P(Lr%ﬁll ne- ()((::ie]alr§ oxani de; 15N-[ (2- Azatricycl o[ 3.3. 1. 13" 7] dec- 2-y1)
propy1l] NG[(Z:HIZaerWCb[hﬁd r16)§98-c|-2ryl$prppyj]}9-lhy®owb-nfbﬂﬂfl 2-0x0-1,2-dihydroquinoline-3-
di hydro %glnll&q]yi ﬁﬁég&xam de; N-[(2-Azatricyclo[3.3.1.13" 7] dec-2-yl)
propyl] Xy-1-isopropyl - 2- oxo- 1, 2-
di hiar oqltﬁ(hélzamGyCB){b&ﬂ B &Y davi 2 )pravy| I [2behzyplt4- h)@ymclydE&OSI ,Zdibgdrdpanding-3)
propyl] -1 -isopropyl -2-o0xo0-1, 2- ‘
20di hyd?%gﬁ{aﬁo i J&}éﬂ&‘? oxam'de; N-[(2-Azat ri cyclo[3.3.1.13. 7] dec-2-y1)
pr opy 1 1Nd{atMerphalinkdrgi) oyofehexylsbbydrpyyl- 1 -Bopropyld2-@o-1,2-dihydroquinoline-3-
di hydro b am de; N-[2-(Pyridin-3-yl

met hyl ) B(g‘glé" dlggl grlog'?ég(%XZ] oct-3-yll-4-hydroxy-1-isopropyl - 2- oxo-1, 2-
di hydr oy {Byrralidin3l-gh chaodwry Iptd-hy o Ry-| 2sopfépylr230x0- R2+dihydroquinoline-3-

VADE: Eg%ﬁ 2] oct - 3-y1] - 4- hydr oxy- | -i sopr opyl - 2- oxo- 1, 2-
d| hydr oqatj.'ll no ?dﬁe-é{ogﬂa{g%%xam de;
T— (2 ZdNﬁN;@ M@hﬂiﬁtzam@yglﬂépa 3, ﬁqegé'-ﬂ]-dda&drﬁxsy Lysodropylel-anoyt,2- | sopr opyl.- 2- oxo-
i xam de;
N ( 2- |S% 5&9&1{&% gggc riog%‘épgk?) 3.1.13" 7] dec-5-y1l)-4- hydroxy- 1-i sopropyl -
xo-1, 2- U-(QM@h)dQ @oxagydle(d3. li. HEd8- e pli exelnpropid:4-hydroxy-2-oxo-1,2-
N-(2-Be I 2] oct-3-yl)-4-hydroxy- 1
- sopro&p:i¥l &u'ﬁﬁﬁ%b%}{'ﬁf %{"ﬁf’% ui nol i ne-3- car boxam de;
N- RS Ath(mMeyhyl@E@a@cicqu 3] édpcz»-y]_-)t hydroxy-1-isobutyl-2-0x0-1,2-dihydroquinoline-
ﬁt gyllh <5 a%a/e -i sopropyl - 2-oxo0-1, 2-di hydroqu i nol i ne-3- carboxam i de
ydrochT ori
N-[2- (Pyndm -2-ylmethyl)-1-azabicyclo{2.2.2}oct-3-yl]-4-hydroxy-1-isopropyl-2-oxo-1,2-

dihydroquinoline-3-carboxamide;

N-[2-(Pyridin-2-ylmethyl)-1-azabicyclo[2.2.2]oct-3-yl]-1-cyclopropyl-4-hydroxy-2-oxo-1,2-
30  dihydroquinoline-3-carboxamide;

N-[2-(Pyridin-2-ylmethyl)-1-azabicyclo[2.2.2]oct-3-yl]-4-hydroxy-1-isobutyl-2-ox0-1,2-

dihydroquinoline-3-carboxamide;

N-[(2-Azatricyclo[3.3.1.1*")dec-2-yl)propyl]- 1-cyclopropyl-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxamide;
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N-(2-Butyl-2-azatricyclo[3.3.1.13" 7] dec-5-yl)-4-hydroxy-|-isopropyl -2-oxo-1

, 2-di hydr oqui nol i ne3- car boxam de hydrochl ori de;

N- ( 2- Et hywo2erazasbz4ocycl o[ 3. 3. 1. 13" 7] dec-5-y1 PCT/IN2009/000745

met hyl ) - 4- hydr oxy- 1-i sopr opyl - 2- oxo- 1, 2- di hydr oqui nol i ne- 3- car boxam de

hydr ochl ori de; 5N (1-Butyl

pi peridin-4-yl)-4-hydroxy-|-isopropyl-2-oxo-1, 2-di hydroqui nol i ne- 3- car boxam

I de hydrmﬁblpza&féﬁ'ono[wa[l(131rdé&9?&bp)d] ﬂber&yb@-hycﬁ&y%‘&id){ 3.dihjdroquinoline-3-

1. 03" 7] nonan- 3-y1] -1'sopr opyl - 2- oxo-1

, 2- di hy SR®gXAMEs: i ne- 3- car boxam de;

N-[ (2 Amt(ﬁwxe.wq;;ij 11131134&219 .?rowl hRRY; 2-§xd31 ApyRidth-21yidiety-112-1 sopropyl -

- 0x0-1, 10di hydr oqui nol - carboxam

N- (2- Azaiﬂ*r)’idf?ﬂlé'%‘[@'%caibol‘?{]!!féc 5 y1) - 4- hydr oxy 1-i sopropy1l- 2- oxo- 1, 2- di hydro

qui ngl i Rer3:-ALRERMN(EB1 10 7)0¥TF-O6HbAN -4 Bydroxy-2-oxo-1-(pyridin-3-ylmethyl)-1,2-

N-[(2- Aza(rlcycI%wog 1]3 7] gg‘?—%,] ydroxy-2-ox0-1-(pyridin-3-ylmethyl)-

propy1] MYHV’GP'BSX'W? “rﬁéltq?f?'r‘ldﬁ oxo- 1, d| hydr oqui nol i ne-3- car boxani de

hydr ochh[b Satricyclo[3.3.1,137]dec-2-yl |1 | I-4-hydroxy-2-oxo-1,2-

1EN [ (2-ALat T e a3 s sty eretl, Syppropy1i-i-benzyi- 4- hydr oxy-2- oxo- 1, 2

- di hydr@éjﬁf’ﬁ’ﬂ!"!‘ﬂé‘ﬁ@'ca&%"%ﬁam de hydrochl oride; N[ (4-(Morpholin-4-yl)

cycl ohexyf h%@ﬁf&ﬂw 113 V]a&pz“ gwbpﬁr p&wolae)zymm;m;&qwxeqIzi-myd?oquﬁfanmx am de

hydr ochl ori de; rrolidin-|-

cycIIQhe%yqayholia'WQ?jr OXy- 1 i sopropyl - 2 oxo 1, 2- di hydr oqui nol i ne- 3-

20car boxa aRwgnachkierd 3?311”d 2-y1 I-cyclohexyl-4-hydroxy-2-0xo-1,2-

N (2- Met hmiq‘% azatri cy%lr od[iS o ﬁ/g)mp-yg- Clyc-o e-myy rgxr;/)xy |0§(())-propyl 2- 0X0-

1,2- di wai@qwnwme13r@r®xermdsoxam de

N'(2 NEN"K@}%dMﬁtzfah&%}cﬂ[%:?ly]&e% 25}!5{#&yﬁ-ﬂl@dro&yﬂ%§$&8ﬂ@%ﬁb'l‘k hydr oxy- 2- ox

0- 1, 2- di hydroqul noline-3-carb

25N- ( 2- NEvyHspquigelpedeqarkoyamidps3. 3. 1. 13' 71 dec- 5- y1) - 4- hydr oxy- 1- i sobut yl - 2- oxo

-1, 25di A5 @QHIREbIDSFicy 1 #E RQ% 1 cycl I-4-hydroxy-2-0xo-1,2-

N[ 2- (Pyr|R ?ﬁ 20-9 rlcy%d-{l azaqb?@g% )prquﬂ cyc Of)mgyyl]yzrloxr}\,ydcr)xc())xy 1-i sopropy

| - 2- oxod!l!lmequly’Gﬁo?ﬂhOﬁéﬂ" ne- 3-car boxam de N[ 2- (Pyridin-2-y1

met hyl )mﬂ-[(mmomla%acﬁqo%i 9G4 Qa&ﬂynﬂprwalo@mp%nér»t}aael{x%yox% 1o%o0- 1, 2-

30di-hydr oqui nol 1 ne-3-car boxam i

N[ 2- ( Py dihyiiequinglinggtdaghoxamidgz abi cycl o[ 2. 2. 2] oct - 3-y11- 4- hydr oxy- 1-i sobut yI -

2- OX0- 11\2 (5-SiyBosy -0 QN ctdl® 3 31884 D5APrdpdA:4-hydroxy-2-oxo-1-(tetrahyd 4-

N[ &2 Aza ri cxclq% E}lc(g de c-g{iyl )%jrpépdgﬁ 1y E:O;/((y: o();;(roop(flz-4y k:()pgragxy- 2- 0x0-1
Qi hybriggdi wbmqm%m%sawbemﬁﬁ de; WO 2011/ 030349PCT/ 1N2009/ 000745

Nh[ ((1 2- Amf(ﬁJlA%ytﬁLﬁmz 3142 Zq&clziﬁyprepmu) Ry Lo oo NGGFNY drfpydfld-piyy 22- 0x0- 1, 2-d

i hydr oqui nol i ne-"3-

N[ (2- AdBwdiogyiaeline-3- ‘@f@xi'B'dV] dec 2-yppropy! ] - 4- hydr oxy- 2- oxo- 1- (pyri din- 2-y

| et hyl N-fs-21y dl@k*w%ﬂé&'cwp L} nqsqde@@t)h qeoenzyl—4 hydroxy-2 -oxo—] ,2-

SN-[ (2-Azatricyc % 3. 7] dec- 2-y )propyl] 4- hydr oxy- 2- oxo- 1- (pyri di n- 3

-yl met hylihydreqginolipe Hycarkog@midel i ne- 3- car boxam de;

N[fz? Amf(g M.%kgb%zﬁnéycilﬁiwq @ae%lz)ﬁypwl]h HydFX§G o8N Y dridin DY dh&HKH)-2- 0X0- 1

hydr oqui nol i ne- 3-"car boxam'd
N-[(2 A£3t¢h)@yQ9P@PB"e33 qarhaxamidge c - 2 yppropyl | - 1- cycl ohexyl - 4- hydr oxy- 2- oxo- 1

, 2-di hyel. Rﬂ-@héﬁ?l_ 2-Q§a‘tncyclo[3.3.l.l37]dec 2-yl)propyl]-4-hydroxy-2-oxo-1-(pyridin-2-ylmethyl)-
1,2-dihydroquinoline-3-carboxamide
' N-[(5-Phenyl-2-azatricyclo[3.3.1.1 37 dec-2-yl)propyl]-1-cyclopropyl-4-hydroxy-2-oxo-1,2-

30  dihydroquinoline-3-carboxamide;
N-[(5-Phenyl-2-azatricyclo[3.3.1.1*"]dec-2-yl)propyl]-4-hydroxy- 1 -isobutyl-2-ox0-1,2-
dihydroquinoline-3-carboxamide;
N-[(5-Phenyl-2-azatricyclo[3.3.1.1*"]dec-2-y])propyl]-4-hydroxy-2-oxo- 1-(2-methylbenzyl)-1,2-

dihydroquinoline-3-carboxamide;
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103- car boxam de;

N-[ (5- Hydr oxy-2-azatricycl o[ 3. 3. 1. 13l dec- 2-yl ) propyll- 1- cycl ohexyl- 4- hydr ox
y- 2- 0X0- Iw@-20did3yzpoqui nol i ne- 3- car boxam de; PCT/IN2009/000745

N-[ (5- Hydroxy-2-azatricycl o[ 3.3. 1. 13" 7] dec- 2-yl ) propyl ] - 4- hydr oxy- 1-i sobuty
| - 2- oxo- 1, 2- di hydroqui nol i ne- 3- car boxam de;

15N-[ (5- Hydr oxy-2-azatricycl o[ 3.3. 1. 13" 7] dec- 2-yppr opyl | - 1- cycl opr opyl - 4- hy
dr oxy- 2aNlKD(—Ibu'arydﬂiprﬁMC}flméthﬂbﬂipbﬁd&ﬁﬁﬂb&y%l k}d) e—;isoprlo]pyl-Z-oxo-},Z- o ' v

N- R5- Hydy oxy- 2- azatyicycl o[ 3. 3. 1. 131dec- 2-yl ) propyl ] - 1-cycl opent yl - 4- hydr ox
y- 2- oxo-‘{ll}y§¥°q81“ﬂ f%ff@?%‘f‘ fre- 3- car boxami de; N-[(5- Hydroxy-2-azatricyc

| of 3. 3. N-13(Idaahydroplmapa ainiéthy fpigeyidinoxyl]-2-coxeprdpyi-i ey deky-droapyi2an- 4-

20yl )Aiélgl h .drlo ? nol i ne- 3- car boxam de; '

N-[(2- g '8?8% -ogropXamifige . o_y1 ) propy1] - 4- hydr oxy- 2- oxo- 1- (t et r ahydr opy
r an- 4- y N-f1i(12tralgdivporanquiliméehy ipepedidina-ApA-apdrdy- 1 -isobutyl-2-oxo-1,2-

N-[(5-Hydrgxy-2-azatricycl gf 3.3.1..13" 7] dec- 2-yppropyl | - 1-benzyl - 4- hydr oxy- 2
- 0x0- 1, fﬂ‘)'gf‘%y'ﬂ?lﬂﬁ' |%tl°¥?‘f8'% - car boxani de;

25N- [ ( 5-NEpd(TRi 3hydrop7rah-Aiytiethyl jpipeddih-4LA L tldenz -4-hy gro:0pY-bo-42hydr oxy- 2- ox0- 1- (

pyri di n-2-vyl nmet h%ig)j lt§?2'dj hydr oqui nol i ne- 3- car boxam de;
N-[(5-P rpayinalings3-qaRoxamB% 3. 1. 131dec- 2- yOpr opyl | - 4- hydr oxy- 2- oxo- |

- (pyr i diNyi2Phehemylipipedidind-y2)-dthirdeokyo rtisopropy 1+2e0x3- ICRdihpdt oquiktdine-3-carboxamide;

ol A SRR By a A mempdrl et pa prdroxy-2oxo-1 2

30di hydr toqOinbline-33catt@kinidem de;

N[(S-PWIO?Z- atricycl 3. 35:13" 7] dec-2-yl ) pr.o %1-4-h droxy- |

N Sobut JEL BT RS GG I Cammad 53 it Ay arowy 2 8ot 2

N- [ ( 5- Phighydtoq@inalinat-dagtyoRamide,. 3. 1. 131dec- 2-yl ) propyl | - 4- hydr oxy- 2- oxo- |

2011/ 0305 U RETIeUNE008) tsiald A dngrec el BB B et hyppi per i

i n-45y1]d1},§,d.t¢yat;,am¥=31carﬂosﬂﬁiﬂapyI - 2-o0xo- 1, 2- di hydroquinol

| opr opy Aoy H bt 3 W P Adp et 3-n BB aeimat 1 Y

- ( Tet r ahyxdibyalysqaiofing/3-6@bdRamidet peri d i n-4-y1] - 4- hydroxy- 1 -isobutyl-2-oxo-

1,2- dih ui ngl i ne- 3-car j.de; .

- benzy i ~@xandid?- di hydr oqui nol i ne- 3- car boxam de;

- Phepet h i peridin-4-yl1)-4-hydroxy- .1

T oal ot B i N R 3 ks ea R Y BREXY 12 By ¢ o

i di n-1 <djHyfirofiiineline!3ofatboxanidd; . 031nonan-3-y11l- 1

-cycl opr - 4- ydr oxy- 2- - 1s2- dihy uinol 'ine-3 -carb mide; N-[(

PR oA i 5 e D PR L5 202

- cycl ohditydroduibyihe Oxarbdxanside; 1, 2- di hydroqui nol ine-3-carboxam de; NR 1

-(Pyrroljdin-, 1-y1) tricyclol;3..3 03" 7] nonan-3-y1]- 1

- benzy1“4&#8?‘%9)2?&%9%%;121{33@“5%'?' ﬁﬂf&'rygﬁﬁ;yﬁqu?ﬂé'-s‘fi}-:‘b‘]éll'aiﬁ’%gﬁ#de; N[( 1

- ( P51 Olditly@hoguindling B)catbok4nyi@é;o[ 3. 3. 1 . 03' 7] nonan- 3-y1] - - 4- _hydr oxy-2-oxo- 1

- (Py T Al 2o B e yeids 31 M LGS e 3y LRSS oxo-1,2-
dihydroquinoline-3-carboxamide;
N-(2-Methyl-2-azatricyclo[3.3.1.1>"]dec-5-ylmethyl)-1-benzyl-4-hydroxy-2-oxo-1,2-
dihydroquinoline-3-carboxamide;

30  N-+(2-Methyl-2-azatricyclo[3.3.1.1%"}dec-5-ylmethyl)-4-hydroxy- 1-isobutyl-2-oxo-1,2-

dihydroquinoline-3-carboxamide;
N-(2-Methyl-2-azatricyclo[3.3.1.1>"}dec-5-ylmethyl)-1-cyclohexyl-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxamide;
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N[( 1-(Pyrrolidin-1 -y1) tricyclo[3.3. 1 .031nonan-3-yl]-4-hydroxy- 1
-i sopropyl - 2- oxo-1, 2- di hydroqui nol i ne- 3-carboxam de; 20N-[( 1
-(Pyrrol isoree111o393yy tricyclo[3 .3.1 .03 7] nonan-3-yl]- PCT/IN2009/000745
-cycl opr opyl- 4- hydr oxy- 2- oxo- 1, 2- di hydroqui nol ine-3 -carboxamide; N[( 1
-(Pyrrolidin- 1-y1) tricyclo[3 .3. 1 .03 7]nonan-3-yl11- 1
-cycl ohexyl- 4- hydroxy-2-oxo- 1, 2- di hydroqui nol ine-3-carboxam de;
N ( 2- I\/EtNM(Z Eﬁwazm@yb[ﬂ[ Bl"Bied.5-ylrﬂctl@l)slecy@%pyhtym—h&drdxy@mcdr,bxy- 1
- i sopr opyl d2 0XOx. 11 ydrqu|noI i ne- 3-car boxam i de;
N- ( 2- Metdipjdrosuipoline: '&%‘?"61“ 3 .1 . 1 31dec-5-ylmethyl)- 1 -cyc
| opr opy N-ﬂ(ﬁkmdh@oy%&aﬁkyelo[l 32 13aamymmymp4-hydn@cy3m@mmmmxbde:-
N (2- Met trjcyclo[3 .3. 1 . 1 3" 7]dec-5-ylnmethyl)- 1
-benzy1- AJWVﬂPWQG“éLﬁﬁ‘“a ides " di hydr oqui nol i ne- 3- car boxani de;
30N 52- N@-[(BaBm&y&Zﬁhﬁcwa[BG[la:*7]3ecl2-yllpr8py|l]d®l$y(ﬁoxyl]nﬁtbﬂiyﬂy)élb-xby(il‘- oxy- 1
-ISObUt‘ﬁV% § g%] # ne- -c boxam i
N- (2- Met ’02“%92'&1 %WECP‘ST’ ; ajd fheir “'%V“?‘}V%SeBm §? f%‘f‘ﬁ{ﬁl’ jtereqisorer,
| ohexy 1-pbhyiodshs xspivates)h@dratks, mttabdiitey t-exides and pHafnadewtzalBoacadptabitcsalts. WO
2011/ 030349PCT/ 1N2009/ 000745
N-(2- Et hyl-2-azatricyclo[3.3.1.13" 7] dec-5-yl net hyl ) -1-cycl opentyl - 4- hydr oxy
- 2 OXO 1,12A ptobegsl f@qhié ppartton3efcatdmpoand d€ formula (I) as claimed in claim 1, which
- Met hoxy- 2-azatricycl o[ 3. 3. 1. 13" 7] dec- 2-y1) propyl ] - 4- hydroxy 1-i soprop
ox&OTP **8di hydr oqui nol i ne- 3- car boxani de;
5N—[(5 Rehaing o2 ester @bmpaiyd bdfodnda {593 31dec- 2-yl ) propy11- 4- hydr oxy- 1| -i sopropyl
-2-0x0-1, 2- di hydroqui nol i ne-3-carboxgp dg, and their derivatives,

prodrugs, tautomers, stereoisoners, pdl ymjrphs, solvates, hydrates,

met abol i.tes, N-oxides and phar magelnrCahty ~acgept abl e salts. 11. A process
for the preparation of a conpoBng fororula (1) as clainmed in claiml,

whi ch 10conpri ses: Reactlng of estér aonmpound of formula (59) OH 0 (59)
wi th am ne conpound H11l)-R3 15using sdgtable sol vent. to obtain a conpound
of formula (1), wherein all substltLqéons are described as earlier. 12.

A pharmaceutical conposition conpr|5|ng a conpound according to any of the
pr ecedi rgthcimanen®mpoural phar maceutical ly acceptable carrier, diluent,
recipient or solvate along with a 20fphegapeutically effective anDunt of a
conpound according to claim1. 13. The pharmaceutical conposition as
clainmed in claim12, which.is in the Hormof a tablet, capsule, powder,

| 0z @B gesising wyipbRisbIvEntes obtsiy apmpamid vf fdimplagDspheiaih all sabsti@tionsnireddseritied,
wherein salp forn1|s adm nistered in a single dose or nultiple dose units.
75

12. A pharmaceutical composition comprising a compound according to any of the preceding
claims or a pharmaceutically acceptable carrier, diluent, recipient or solvate along with a

20  therapeutically effective amount of a compound according to claim 1.

13. The pharmaceutical composition as claimed in claim 12, which is in the form of a tablet,
capsule, powder, lozenges, suppositories, syrup, solution, sdspension or an injectable, wherein said

form is administered in a single dose or multiple dose units.

14. A pharmaceutical composition as claimed in claim 12, which comprises one or more additional
active ingredient selected from the group consisting of 5-HT; receptor modulators, 5-HTs receptor
modulators, proton pump inhibitors, selective serotonin reuptake inhibitors, tricyclic

antidepressants, cholecystokinin receptor modulators, motilin receptor modulators, nitric oxide
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14. A pharmaceutical conposition as clainmed in claim212, which conprises
one or nore additional active ingredient selected fromthe group consisting
of 5-HT3 weceptsn34odul at ors, 5-HT6 receptor nodul at or s PCPAN2ONO@ASD

i nhibitors, selective serotonin reuptake inhibitors, tricyclic

anti depressants, chol ecystokinin receptor nodul ators, notilin receptor
nodul ators, nitric oxide WO 2011/030349PCT/ 1N2009/ 000745 synt hase

i nhi bi t QkfthaseARNBIIrECERBAL ré@pd Spchisty oMU Ialon] NeuNRinid kKicaptor moERbBY
nndulatorF, calcitoniaé%ene-related Ee tide receptor nodul ators, stinglant
| axat i véalcitgupgenecelaled pEpHe receplor frodulaopse fipRIant apliyvess OyppUn RS Mefehci ds,
G rel axafdness, | AREr appRmentsli RhaaAXY Gat Rlaxams,i 1gRfAnGEPOPhddxylRa! ian@gRd i C
dopam ne D2 antagoni sts, mast-cell stabili zi %)ents, DPPILVan i hitors,

5 acet ylCRBPINE SPEPHEYS i’%ﬁmet%@,wgaw%d?aéh&?gﬁ 1AngAESRIG ISt K InRpDHReS:

I ecept Orac@MtRYAcstFAss , inMbitérslS ERhdrEn et GC &RAgdNisBY NMBAS recétdrogdtaohists, M1

nodul ators, histam ne H2 receptor a ﬁa(?om_sts, | stam ne H3 recgftor,

ant agoni"&4SENMET9E4Riq a&‘é‘?‘?‘?fé‘ﬁf’@%’é‘, "‘8&136 B EHARAST BBk P88 H SR ndi n
anal oguas, re@pioP lafta@inashs) Kahthm, deFiaRQ ThijfuimclaRAd] QBeRErs, Orodddglmbmnimglogues,
activators., 1015. The ﬁgarnac utical co osition as clained in any one of
cl ai ms PPIoidpnglgesigspiomatpstatip analogues or 4 %&WHWW& of diseases rel ated

t oreceptor. 16. A method for the treatnent of a disorder affected by

the 5-HT4 receptor, in a patient in need thereof, i ch conprises providing
to éﬁi d 'pathe f‘mBC‘E“ﬁ'é‘ir‘]éiE:'@Eu‘ESi“lf)alaF 9'3@#3&%%%6 aﬁﬂe.'msvfgfo 5*3%3@%@6%%&
for mul a pedvintdn ofl@ikéas@detatdd &Y HINRchorcl @i N8 1 to 10. 17. A nethod for
treati ng disorders such as gastroesophageal reflux disease,

gastrointestinal disease, gastric notility disorder, non-ul cer dyspepsia,
functi ongl AGYHIRRANGH the tichthiehtadd £4i00PU& laffSyEuIB0MR ,5-BDN&tdpii] inQNpatidnSpapsi a,

esophagi ti s, gastroesophageal, di sease, nauseg, central nervous 20 system
di sease,‘heﬁof’hé’gﬁércog‘pﬁ egfgé'fi'"éo@nﬁaef atif <o Higgpeutisalbs ectyie g"’r"%ﬂ”ﬁbf’§ a
neunsl ogbmpdundios RAGEa (Nat JefindN M HALAY STéRSRY] @r1odi sorders such as cardiac

failure and heart arrhythm a conprising adm nistering a therapeutically
ef fective anount of a conpound according to any one of clains 1 to 10 2518.

Use of a7canmeibd fac eedii sdrderaBychORegdlirodsbghagéatirbMuxl dis€sé Ogaktioihtbeinal
manuf act ure of nedi cament. for the regtnent agd Frev ntion of . di seases
rel at ed 56255 BASHIG BOHP oflisordy, nanulsEh JuiREPsis RPdiondladspersiaai itadle RARFlei n
the sai dyfipsing ubshtipfionh Adlispdpaideesephagitis, gastroesophageal disease, nausea, central nervous

20  system disease, Alzheimer’'s disease, cognitive disorder, emesis, migraine, neurological disease,
pain, and cardiovascular disorders such as cardiac failure and heart arrhythmia comprising
administering a therapeutically effective amount of a compound according to any one of claims |

to 10

25 18. Use of a compound according to any one of the claims 1 to 10 in the manufacture of

medicament for the treatment and prevention of diseases related to 5-HT, receptor.

19. A compound as claimed by claim 1, wherein the said compound is radiolabeled.



