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WD 2009/ 093269PCT/ 1N2009/ 000061 NOVEL HETEROCYCLI C
COVPOUNDS Field of the invention The present invention
rel ate no' novel conpounds of Forrmula I, their
pharmaceutically 5 acceptabl e derivatives,. tautoneric
WHI0HH09326P er eoi soners i ncl uding R and S i sonBEEIN2009/000061
pol yr nor phs NGYREHIPERBRHANC E6MPOBNDS Or sol vat es
thereof. The Invention also -relates to the processes
for the synthesis of novel conmpounds of Fornula I,

F,eldgpﬁiempglq{ogaceutl cal |y acaept abl e. derivati ves,

autoneric forns, stereoisoners, polynorphs, prodrugs
Thrcepra@ot investjonsralates to no'@b lcompamds bE Femfula I itheip pharmageutically

accepkgfée I&En@a‘?iv% S&um&%%\;’ | L}%{g rﬁ :‘ﬁa mgen? %Jatﬁ I §) nl§0mers,

nprising .
polyntorphat pmgrugs, rmtzémbtes |smlg; arrselvanes ﬂmreef (Tcha atmenmtsalsq hhltes to the

e e ted normaliz i | on
procefEY 485 ol SRS, oL ln " PRebB ! Pl oy Wiefmpspaicaty
acceptablceictwatWeﬂ,&impmeﬂ: @naigesteeﬁnsrmieks polsmbszha, [rmﬂﬂugsf anmibetites

T o W T

compﬂsmg gompowass anf Glonidh 1hedlhétheBrof. (pathd emptdvaiiting one or more

conthRSBCRRY 8 HFUTH oPBRSEIS LS SRl oAbt v

(DPPOV).ri se from 171 million in 2000 tO 366 mllion by
2030 This increase, is expected to be nost noticeable
‘devel opi ng countries, whemthe nunber of people

. Ba"'kgﬁ"f‘ﬁ obtheilaysBtios s expected to grow from 84 MIlion

T}tp@ 2?cﬁ§)ems|rﬁéiﬁ’tﬁs isa mnﬁﬂfé@éfecp&m n&us ?abollc syndro me, which
es nellitus’i nV ves -

at ho si ol ogy. . 2. di abe
accf’“'éiﬁ f?fr?@aél Yoot ﬁ@b@aﬁt E@Sfdllsor,fbr js rapidly teimsrzimpisahglobal health care
probléry i Htlatehs ©PRAdH RHASBTC ieQrel? %8 ;2?2(2 ﬁ%l g ¢ blr%eogle with dlahetes

secretion I n response to asma .
worldwigle i/ expeeted to risa iy 12nidlicatia 2880 Wéil65 imilion by|2@30 riﬂus mease. )

o . 15 .gxpegtgcﬁfosgealﬁgsq n\méeﬁ&e liep daiefo&)ﬂ*}gecogétggsog}ﬁgl%q{lé Fame Q‘iﬁf\ﬁggﬁe with
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L of msﬂ%pqlcb

fo circufating concentra
diabetex is expepteés@movgfm % idhor ® 2B @illiosnset of

e i ni ca n i abet e
L e e
nmpamedagaacmm Penelli fimetdioms mg;m eeanhially S@tritited ntoe\demasad ligsulin ~
resulti n '

seredyf 5% W G o 3k AR At it bR B

- is_insulifi réditarice Mehidhi§ al sLACISE de@uced Y@bEnsvRALsE o Bfrﬁ@itﬁlﬁ’&:oh&ntranons_ .

t hese, patietits incl.udi-hg, obesity, hypertenston and
F ohempressat JRETE Sefost they prseigPs, b

diagnokid lof Rfdbetet e@” AQ1I Qn?&lsht‘é@i‘dr%b?eﬁdﬁ hingdfin ?‘%Rjﬂdhgp 8l %easmg

- neuropat hy, retino - prenature

- insulinagerketion; eV entually sresumngdo sredtmetb ﬁ‘mﬂ Thass. n@tmscqueﬂy; rlﬂOodogiucose

vl A bl RS D YR L AR PR by pagbioms o
these. pgtlmagolmdiugkdneﬁlephy;tbeteﬂsdrﬁnﬁdyshpﬁdénﬁﬁ)ljncﬁit&ﬂkdguyperglycemla _

.. ¢an ﬂﬁ'ﬁl@ Ielg%ls ﬁar i r ?)ﬁfe ?ﬁuvgkgloarsnv\g] %r %t ty,r %Ietrx]rtogast },n?e!'tmopﬁaﬁy "and

premaﬂM@&%%&BCTl | N2009/ 000061 i ngestion and pr onDt e
nut.rient . assi-m.l-ation via- polientlatlo l.uco

Gl\&@f’eéﬁlﬁ?gﬂrllenf ﬁgsﬁ;l]xp rf)egrgt&qne iS pgin )nggrdat% gytxgcrgtms, predommantly

glucos®-d¥fender? G&hsﬁﬂhotﬂ?ﬁfﬂebtﬁie (dna) ﬂﬁlt gn&xﬁ§onpﬁké%é3ndé 1((<7§L?61)) (7-36).

are useful owerin ucose -in subjects with.
These gyh@eptides Ase rrelgasad | from Otr%qsgnai aHast dn (reFRgnse” to nutrition
potential as chronic therapl es for diabetes. Studies
in which Type 2 diabetic patients have 5 been infused
with GLP-1 have denonstrated efficacy in normalizing.
both fasted and post-

E?Fﬁ}’cegga @gpe the chnical
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| mgest%ép

prandi al glycem a. However; GL131 (7-36) has been
shown to have a short half-life in vivo (about 1.5
nin) as it undergoes rapid Stine termnal (Hi s-Ala)

&gadatlon by di peptidyl peptidase (DPP-1V). DPP-1V
WP20028%her of the s9b.fanily of serine pefGTdNEY000061

#rg%lo'g ml%dt da@ﬁgﬁxlht\/qn( ER otemlauoal ﬁooig‘?% sk %gpe,ndent 2lgsuhn

enos eam nase ndi ng pro elrn

* secretiap. Based @pUs phpitlogiedli prefilec theTaghens, Qf GLBﬁsEPen@r%melseful for
1uwer94§yﬁi8&f Qﬁ?és@ m"\!ﬁﬂﬁkél @?&Pﬁggé 90y; Q&téshrﬁelgwﬁfa%ﬁethﬁi hive | strong

rety~of epit the ynphoi d cel
potential pe shropieRhdrepiee furl datetesy Sindieu ;. phigk iTypogi didietic patients have -

been. %?L%?(? %v%tﬁst}lﬁy 1 fh%llf:e gé/riu';]rgtrx(ag gt)'r coc dl pe tgléllgq%i’%jgotg rpzl;?&ﬁ and post-

erm nug of regula

prandmh glycxndia.n dywerven quﬁ‘eb(?i-l@shas Md sh(ezm fodavdp E;liﬁﬂﬂ%f thIquwo_ o

Gavont 5353 b o ER R R P e (R S Porcty ginepiay

peptidakey@PPHIYYi DBP-1¥iIi¢ agenibst of the eb%aaliezfaﬁanquﬁnda@ésabipépudyl

' f AQP-1.(7- Th h
e YR, S5 Y YRkt b PSR AR o 1,

is a Zib-sk‘l)abdrﬁbdixﬁenc IType L]?S&axﬁ%]eﬁxbfdﬁe redyR@piotetn, 2GIAAY e -ﬁgressed on the
DPP- 1V. i nhji bition

dr awb
st SRR oL g ARG R L Y LR TOn

. vmmsqmyamogeadpmgesm Wa&:&vm%d(dam rdiggridds ﬂ%xﬂqﬂe d-uemffRs of

ul IQ? 13ence shows' t hat specific DPP-I

regulaSgk PRy Gohgi sy & et oEropeptides, én%pfmﬁlderw@ozes

GIDP-aligt3iey 3s dOehidat B TSIEHY SARIGES b h@LP RCigeighn g&heh s been .
duced. by the body only when food is consune

SPEC“QH it? agk ey srphygwbag@eb%ag@ﬁé el FiP-1 PP6) wnd fotallyi radoges the

activitly 9f G0P-1 (?298? Gthe gh&r@hélf‘ﬁfc%@iﬁj’t & til@é’heclula% IS V\x'#lyo ob%lacle to @

-l nappro riate tinmes, such as between

_. its usq ("3"'&%! ﬂl"fﬁl’h‘}‘}é’o@ej}b&ﬂ @rcgmmtsthlsldnmﬂwk iob Iﬁ}hPf-l DFFER-LY/ mlﬂbltxon
repres&d?seﬁ %géﬂll faﬁg%legﬁﬁo éﬁﬁ% action leadl\l%g l{% h&ﬁti‘fn@ R)wenng of :

I NCr easl ng ycem a

~ blood elap@er@mwé ieviderekfshows 2Bt mesnﬁc iDXPPelty i\tmmhoish@wdt&ﬂiocﬁf glucose

: | ecreta ues. .The un :
evels 8 HE 2 OBULT ADGSTFRCORPR. oS AT oD R e e body only
~ when oot hsslcorlsameﬁle\dd ahinnci Bt dgese ﬂfepeh&&‘ﬁ&nDBPJIW i@Ribition is not

it ity o A B % £SO 8 01 S0P 018y

" can leﬁPB hyysoglybemt@emmwmmoﬂaaemvay mndaﬁdreua@@éted to increase

T NSRRI

' assoc:aﬁdrvﬁﬂi e BselTRERP RGN NOXRRbhRs. IBe coerétﬁllﬂQ Lo l?e'low are the -

royl a C.represents Bristol Myers Squ

DPP-IV ggzkba@ﬁ wl[nplp ‘e eitheryrepghed agyangeshtascenf lgmgnrqimiogl tnals or are

cer AR, 00 UL SRR FoBEL B e

. inkibitoxghich jias been launchedunda gl mwgmma"w@en\opmbnmmx 3 $57,

Cunrf A 9l T oSS S e

. “VlldamOdﬁ)]:maESO regtdﬁerpﬁlﬂmtodi MJ_&rﬁ Shﬁﬁb94‘$ax&g‘ﬁpﬁn’glﬂor&ﬁﬁ, D .
' /.- 169,806 .an Ul P-2005139107- . - -
represclfs SUTRS AR R P FORBRR i USRS PR <] GBTHATO0 ¢ r .

. PCT publication VK)2004101514 di scl oses
cyanofluoropyrrolidities hayi ng DPP-1V inhibitory
activity: US publications; US
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; cyanogyfré

15 .29006110949; US 20006107317 and PCT publication WO
1999614311 di scl ose cyanot hi azol i di nes as DPP-1V

i nhi bitors. Am nopi peridine derivatives have been

di scl osed in, for exanple, PCT publications
W&@M%SOM WD- 2006039325, WO 2006058964 pcEifbigonoos1
are pyrroI|d|ne thlazolldlne pi Peradi ne, or pyridine
derivati \é/:es (see for exarrpl e WO 2006116157,

W720051 I\MBCO3084940 WO 2006862063,

WO- 2005042 ‘ n@l\kand

pui i ne deri vat i ves 2 i cations
WO- 2004018467, WO 20040 8ﬁ69) ' Q based

DPP-1V i nhi b| tors have been di scl osed in PCT

publ i cati ons” Formuladanpl e, O Huams8io,

WO, 2005044195 WO 2006009836, W2006039325,

WO- 2003004498, W- 2005116029, V\D 2005113510;

WO- 2006097175, 25 -WD 2005120494, WO . 2§05121131,

WO 2005. 123685H WO- 2005040095 WO- 200763928, WO
w

2009/ 093269 0’ 9/X000061 5%,
81151, 2 0478 arid US:

-2

W), 20070538}
pat ents suc , 160, US 7,101, ‘and -US

7, 208, 498. The present |nvent|on |§Cd| “ected to a
class of 13- anmpyematd d based DPRylVulafipi bi t ors using
novel heterocycles, structurally unrelated to any
DPP-1V inhibitors- known so-far. 5 Although a nunber
of DPP-1V inhibitors been described in the.art,
nonet hel ess, a need's xist for new DPP-1V

i nhibitors that HRPE b&tt al f-Tife, advant ageous
pot ency, . stability, select NY, S toxicity and/ or
better pharmacodynani cs.-propelti@s:cNhére.is a need
for DPP-1V inhi-bitors tFat g i ncrease the. anmount of
circulating GP-1 over pr ged periodof tinme, thus
| eading to better .contral-of diabetes related

Adugp himberi o PP-Ihink{tisrsTiagabekn ded&ibad nou:%lar@hraﬁécaﬁi‘ple PCT

P“"‘“‘?E@ AL P@gr‘?’%@&w&gﬁ‘?fﬁdvzﬁ%% UbpatentsUs 6,15@@49 |

US 6ONDIssdSof 7, Fssg06l b, Thftabde Hib@fn%gﬁu%%b&ﬁémm disclose
Iac&gitabled rivatives, tautoneric -

ef offe T IYe | inbiPHerS R é}’rd pablicatipe WO-zmomsr dissloses

c}’anoﬂiidldﬁ)liﬂ)‘hdm@t ﬁﬁ’s%sg E?Esﬁfm ?nﬁlb‘&kgs FAch@ IfJ ﬁ?hdaﬂons Us

_ 20006}‘@(&4@5 eH§ S ZQP%IOM’IC rand AT bpublication ; wm wf)mysl disclose
_ cymo&i&ﬁl%ﬁesbﬁ B’Plsﬂb%ﬂﬂ&t&@ qﬁrg?l(}plgmdutlc de(:)rpva wesg}%g bse,n disclosed

substituted at any availl

. in, forgxample d’ﬁ? pulisations WL 2006058067 wxmmsonmzsL IWiD12806058064.

- Oterd 1 o DR Yl o A o cxample wo-

20

20061@@ we-ago51zn4%uwem0$49not w)-none(om @ﬁbla@&mms Still

others (%'Zﬁ‘m

DIQCL an% (pbmg% @j‘lvatwca&,_éscHg‘%re eXaprls el,’(S,T e;g@ﬁcatloqs WO-

-20040msm,wvmogm459)nay be -substituted by one or Mre

(CO Nab, hydrogen, Ci-12,

haI ogen ‘
F- dlgﬁ éleeWPlblto@Zhan hﬁpmyzlrsylosedcn» PCT publications,. for .

cl oa het- efocyc

empres)hamagﬁoumsm&z W b0k 80 O Cddodgh O W#%eozmo

25

WOZOQQ%E%%% ‘E?&O@él%ﬂ% W@l—@p&hkﬁtﬂéﬁi owyaslzqus,l 135TBR W0O-2006097175,
WO- a
O N AR 12 003D, S D @b e dmpsaons,
substituents selected frombut not limtectro
hydr ogen, hal ogen, CN, Cl-12 al kyl; C2 12C2-12.
al kynyl ., Cl-12 al koxy, Cl-12 hanaIkyI Cl1-12
hal oal koxy, C2-12 hal oal kehyl, C2-12. 30haloalkyny|
Cl-12. ellcylcarbonyl, C-12. alkoxycarbony4, ceco,
: ka, -SR', -hKE:-NRaIe,.: WO
2009/ 093269PCT/ 1N2009/ 000061 N( Ra) ( CO) Rb,
N(Ra) (C0) ORb, N(Ra) (CO NRaRb, - -(co)W -(CO NRaRb,
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selected from1l:2" or Re ; aryl which may be

optionally substituted ataVail able position 5 . . by

one ot nore substituetits independently selected from
or Re; heteroaryl which may be opti onal

|
WQ&B@@?*’FE& ed at. any avail abl e pasition. dyr?émg?‘m%'}“@“

' wo-xmmlswemzmwdsmedwmlzuososei:ﬁctveé z‘obmsﬂm an®US- Patents

may .
+ meed ﬁq’éPBPﬁ‘éﬂréﬁ%ltqrﬁa@b@ndmalsg/thsetneemtexﬂ cireutating G1S*- andermrolonged =

het er ocYcl y| ionally substituted

i
such %?tUSa?@tsga@r p§ﬂl>‘e°1p§8§ F“?q Ié% 7893 ?1£ or More substituents = -
Tlher}iﬂ&ﬁﬁﬁﬁi\%ﬁhb}y issiegied R% dids98F (RemRo 2885284 BHHIIVRRiibitors usmg

get her represents a single oxygen or sul phur atorti.
ﬂovelmr?@ﬁyq %, ?tﬂﬁg’éﬂlyt‘@fetlﬁ%d tpEny PRP Y inkibiters lkepwiysofaoubl e
AlRRgh a @amBer @mﬁp&vtlﬁgﬁm@ﬁa\fe%gﬁ dﬁscﬂe&i@ hGh ggdndn@mua?s a

di azepine rin represents t
need gilpxivts fop gev rP w trwﬂftxqqes thatiharo jester hal r@maﬂwnmmh pRtency,

sta\blhllzj,S saﬁétﬁrftye@si Wxi@lyaanﬁle&elge?tgy ﬁllxz{r[%d Fom@J g:%%x:lu%‘{ql lere is a

t 1 onhal tain-

one or NMore substitu

: peno& d18intd fs ié&&fﬁﬁ% B&er g«ﬂ{:ﬂgpgﬁ};&aé &R geigt%) gtgrféﬁétafgorﬁ Wt& g r%gérd |

——

a novekplagseqf DETlM inhibitotsgeprovidedhedombl e bond; R4 and R 5
are independently sel ected-fromthe group consisting
of .hydrogen; hal ogen, CN,. C1712 al kyl.,, C2.12 al kenyl,

Sumn@gy ePthglikyenyion C1- 12 al koxy, Cl-12 hal oal. kyl , qt '12

V. 2 hal oal kenyl 12. hal oal k -
- CPUBHER S eiBh e T comipis GEBBIIR - thom Ridackessally
acceptatie ederiMith@8) (tautbihdri, HTRR)stdrkdismers MadRadihd"R NeHdy S - isomiers,

CO) Ra, . 70 | cal
p“‘ymmé%%(%e%?f&itﬁa?%w SOg“(dE?,(S *he)r%@ W, ('NRaI | ga; P

cyel oal kyl which may b@dO@ Qﬁa:R| y substltut ed at thy
- avai'l abl e positiomnby bne orya% substituents :
" independently sel ec,rt\eﬁ%’/u\ or Re; aryl which may

be optionally substitut etﬁ‘ a yR1 avai l-abk position-
by One or nore Substltuent!'*s,7 pendent|y sel ected
titan -ge- or 12, het er.oar \ ich-may .be optionally.
substituted at any avai1abl e |(RP$| tion. by one or nore
.25 substituents'independently sel ected from 12, or Re.

or. heterocyclyl whi cHormalay he opt| onal l'y

' H | abl on, b 'o_e,d-.m)r-e_ S
Ac TSRS ot SR e AR PR BRZhrbE oo YatPrisd SRy be .
opmmélyaauuStMe@aeanmmpmmﬂop @eduecdr&dorfe sQbBribdearsGEIRMBd from

but n@jﬂriiéaﬁttt]ly Eﬁﬁ%‘n Eégﬁ)fgg) y(lﬂlﬁ-;l §I -12 a@r}y? 1'2Cg|z|@839%f,| é1a|1|20y;|.,;

' R' is hvelected kiydm @ik~ ki’odpah@islskﬁ@gyof @ﬁt ﬂb@oﬂi%itaﬁltgagd’fﬁﬂ,)dONR“Rb |

cHaEEROR: AT gt S CoR BB TRk anterim, i Comb 9

© (CHMOR? (m)raRteaclNeﬂeﬁM @N&&&? be (s&l%}lfﬁf’t‘e )(QQ NB%BPe halogen

cycl oal kyl ,

-0
om0, GONTTR) vy o mapod. Gptidsard o alkymy, Cro

" haloaBybSti-1,Uuhgd a 0 by cQne u It :
- o ypndiebende%l{qlﬁiylsg %c?ggﬂgﬂlgin fe G} d}gfeoglkgp {;é‘\;/\:h&}éﬁﬁ §:>y1 o
'hefﬂ%f*o@f briarloplkyk (BHi-hetereeycil, @ﬁﬂa)n and, (CHz)n heteroaryl, each'of -

whic b
hictPRRPOSARARIT HRRANY AR BhUARL 6y BSH bRl iRl
selecte fromehus mot Hiytitedito bidrogany hilegap IONIGL b IKSALGA ; lalkesyl, €1

o ny~avail,abl e posit y one .0 e ‘subst uents
alkynfl BN AR o B37 A dlloR sl Someclesifenlyicrn
haloaliriyth Cray abiglcarbongln @l yalkeuyoabbiyll @b, aORENERAVAD, ANER®, -

position by one or nore substituents |ndepen ently
selected 5fromRe or Itc; Rs is independently sel ected
from hydrogen-, hal ogen,' 4CN, Cl-12. al kyl, Cl-12

hal oal kyl, Cl1-12 al koxy, Ci-12 hal oal koxy, C2-12

hai Cal kenyl12 C1-12 al kyl carbonyl, Cl1-12

al koxycarbonyl, - ORa, -SRa, -0F3, -0CF3,.-Nab,

N(Ra) (CO Rb., N(Ra)(C0)ORb, N(n(CO NraRk, - (COIV,
-(CO NRare, -QCCOR, -0(CO NRaRb, -COCRa, C3_6
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rand RI' are independently sel ected from hydrogen,
Cl-12 al kyl, @-12 al kenyl, C2-12 al kynyl, Ci1-12

hal oal kyl , C2-12 hal oal kenyl, C2-12 hal ballcynyl, C3_8
cycl oal kyl, heterocyclyl, aryl, het er oar yt
W(I)W/wwoal kyl, (CH2).-heterdcycl yI (a12) Pecanndoos/000061

N(ﬁﬁ{(:]dg n ail F@&ﬁmpﬂb u ngﬁ&(?@%%ﬁ 58 hy w o pd vy R, -

O(GORVRR" Gzroxm mnydlqau@:z, s@)mR“alsmunmh @t}oamylabvkmynay be

r bon Cl-12 koxycar ba
on Sl Ry SRS bIT B oY B more a%amsawndependenﬂy
selécPed| fFonf RF GﬁRF(e:{iyﬂ whidli ¥lay bB %bﬁ’drﬁﬁy §l!|ﬁéhbutelaeaft @hp@atlbble position - .
Cl-12 CH2) cheterocycl ledg het'er oar yl ; .
by %‘EH’Z f?:?@’ﬁ%tﬁ?fl(l frdcpspdently éﬂectc%f@ﬂ - IgRonepyl pwhich may be
optNhBQr) bhindied & ad)( avhaid ﬁ&l oQA c;nvsh or more suLbsntuents mdegsndently =

N11 9R 9, (wherein I'S
select g?%sé) JRET i{l, or d'(e@@qggl,yl v@:ec@qnﬂpgaemptlonalbog]i{gtlmtﬂw any
avaﬁﬁtﬂé posﬂBﬁ by o6€ Bﬁ%ile SubstiRfeRtsh mde ?selea('—:g )Ergﬁxll%’ ()r cof

and R' maybe.j oi ned together alo
RS a'il’? & 6‘@%?*‘35?%5%‘13 a sifglecrRyeeregr éiﬂ@hﬂra%t@!acw@@hti@ linkednica the

aRPine MY By laCdouBle HGHISHP A Yind" Rn%%éﬁ'ep lf'orﬁlgya doul%le bond in the
_addltlonall contalnfromoneto ree heteroa

diazeging Hag G%R?/ IepEesentethe §raup oNRIR"; & RhandR® togeher m@ the nitrogen .

atorh & Whidh ROY ARiHA r[*@rHﬂé he{éﬁ) nglh%tgé)rg I\r’\ldnt Qvﬁucﬁ% 6naé/r§1dd1tlonally -

- 'nmore substituents :-el ecte rom
' contgjn fromging yo threshetgroatiie m}deperﬂantﬂstdadcteyi rfydm (091 érﬁi N; the ring

forrﬂéﬂl dﬂ%ﬁ%al e%tﬁ{ééri@géi: on%?r)}Pngre %&S&ﬁl&éﬁs ﬁq:lcctét? from R°orR® -
@emétwéngcrymia)doubl(efsbﬁ‘d -aryl., (CF12% heteraar Y1, - o
R o ok S S yee Bho c
Ci- 1N@1R91) CQ@)aRtenleCB&)aﬂl@@m R alk&KyR@ Z%WR@I ~12 ﬁloal}&ﬁ? G- .
12 ha&%f‘%&)@?’ f‘ﬁﬁ‘/”ﬁ!ﬁz 6%79'/2 G%GB‘?%MNR@i@xycarbonyl -OR®, SR?, -
NO;- R}, QNERCH R alyRY Rﬁj@@@@m NCORBERY, ((%g)?hgécmmm"

SBH,- - NH S02R9,
0(C8 ﬁﬁmgﬁf@%ﬁafﬁ GYQ!‘P?@?Y' BEOMEE. e%DzNR R’ 3exctpalkyl which
maynliﬁ‘r’ﬂptli@dﬂjd Resdtinied ad agy a%@:ﬁdﬁ[eagygﬁtlcfd BY o€ Higee!"’?ﬁ\(bstltuents

oat ons™ | ndepen

dgféla aitynfromonetothree hete L
indepeadently selected frqm RS a5rRN, arylhwhitly sy tm opgionaily wsnmmm yny

avaxibﬁe Sdéﬁ%h gt Sl Y Fldr cfgpeng ﬁde ’%té’::j u$?ciﬁ% F ﬂlél ° 8{”51 3

Re or " Re is In
heterewiswbwhngayobm@mndnalm Sld}ﬂtlmtcdl'ay dnpgﬁﬂable positiog &9 ,on€br lidre

subsylofs maSendofly 0FEC om 7 ph Ko Sor ARyl icrmigy iy Resgiionaly.

" substituted 2t huy owdilabbeyposiGidn &ymldi&h&i|sub§ﬁ@1eﬁfsQﬁ2{eﬁJeﬂdmtl§‘rs¥lEcted T

ﬁ-om?%%féﬁary' (CH2) n-cycl oal kyl, (CF12)icheterocyclyL.
Y0-aryl, .. (Cl-12-)nl heteroaryl - C1-32 .10

R and. Ril dre yrideperdontiy selcc@a fﬂo%n ﬁ{e anf(&ﬁ@ﬁﬁtYé of @Hro%eg I%?alogen CN, s

coozw,” No€Ex

Ci- 'Zlﬁﬁ%&tﬂ %%ﬂhé\zkfé{‘ﬂy)l F@l @W@Fbl% 1p halpajkyd, ©r-128ploalkoxy, C»-
S SR . AU NG o

%ﬁ%cm WEFOR nﬁ%ﬁmﬂﬂ yNEEIEONRR eﬁ@f})giﬁlr«()@@)NRaRb N

a | R anpb a ﬁlnglﬁ & bl 5 ..

O(C(ﬁg oié @(bm & C%E)t%{afﬂ( enf/lf(ﬁzééjz? gycl 6aF{kRI’ cglogl%y [-which - -
may h@t@ﬁl@@%l gubstitaieqliat ariye penilable ypo,sm()ﬁ ty2pte ocynbleaiuibﬂ}thcnts :

mdepé ﬂg@%ﬁ Sag‘%ﬁ gﬁ e#y sum%ry% g oﬁr %lml%rﬁgﬁ S“ﬁi”&l‘tsiﬁ any

or Cl-6 al koxy, or R9and R nay be joined together to
forma heterocyclic or heteroaryl ring which . may
contain fromone to three? het er oat ons

i ndependently selected fromO, S and N, which may
,optionally he substituted 20w thone or nore
Substituents i ndependently seleeted fromle O mis 1
or 2, nis 1, 2, 3or 4, r is 1l 2, 3 or. 4.




Anot her aspect of the invention provides, the
processes for the preparation of the novel 25.- of
Forrmula |, their, pharmaceutically acceptable
derivatives, tautorneric fox-ins, stereoisoneis
WOREPII2AY 12 and S isoners-, polyrnorphs, pRIdNgE000061

avaﬂﬂﬂabﬂdlﬂidrlesy oféldr sn@e s&ﬁﬁtM&hl@SmHé]ﬁh&Qlﬁé selected fronV/IRF RBIRS |
I ONn proyvi des

pres ven
et L e Ogﬂﬂlﬁfﬁglﬁ%*ﬂgedt U VAR PosiismpusngsrgRore
subftﬁiielﬁtﬂ mebendehﬂ\_\%dlecﬁhiﬂoﬁﬁk‘ﬁﬂtﬂcc Bt heterd 6B ithenay be. optlonally -
O tautoneric.' forns, I tereoisoner

deriyati ves,

subpEL ) e pon G gt gt T elecred

from R°pmEt?abol i tes, Salts or Solvates thereof in .
‘conbi nation w th-one or.nore..pharnaceutically

' R Q@E@ﬁﬁgﬁwge]egﬁql frgfn(l'giflmgem@alogen CN, Ci-12 alkyl Ci-12 haloalkyl Ci- -12 ‘
alktg(goﬁ Q%&ﬁ%@ / ('JJ\EQQ%IQQ&WG(%I 2 alkyl(];dal?ﬁ]é'hedl— SAH(% caﬁ{pnyl -

resent -1 nvention |s

or} &Rmcgs -pcf@r—b{ozehsmpmam)k"m )(6%@% N(%@J@NR“R"
d / di
(CORTALEBINR %is) : O)Rli VE’(bE:%)NR‘i?” tﬁéﬁi“( %'?S ﬁ%’fe Qq(;c)raR

< di.sorder e’regul ate
SONRARs |cmlfeﬂikséfwhmhnnay\be optionatip snusamtwqm eny mﬂaﬁmposmon byone

. or n'nﬂé’ %Sﬁtgéhrté n&d&&flﬂétﬁl\fl %@ctgﬂggrgn : | !%‘gﬁaltr?l hi gl?e m%)g %E%gtpodnsélly
subs@gmglog, anyy awsilabbarpesitginrigy @dweorcmmosubsht&mf nﬂeﬁdi’ﬂid:rﬂy Iseiected

¢ e Vi n‘E|JOI‘ an/ortre
from R K oL B ARy Sy Ry b Bposiion by
one gompreisslxtiturdisiindepereienthgseteoted fioubRe6H R :Nor m:e@dacyd]ﬁﬁﬂﬁéh may

f _Formul a |. or conpositions conprising .

be éﬂﬁ’ﬁ&%};@% nited a1 ?“5‘ é‘P’?‘@i?F. PESILeR Bt e Phamets nﬂﬁ’éﬁ*ﬂzl%ms '

'-mdepénd&ulyrmleaedfromwmka[ther aspect -of the .preSent .. _
ntion is the ug(g of a conpaund of’ Formula I for

R and, I iy SEIsHE i i a1 o e G o s slkymy,
Cr-Ahatdaliof, ati- @ haRAmkesy, T f :
l@%&fj ﬁ nj‘('fsa) |ad| segjge {c, ?{ag?ggrge epse ﬁ:‘i%ﬁgﬁ qlgtetgocydyl aryl S
hete |( D )é[;l ,e(ggiz}nﬁeﬁg@mclylhé(ﬁ §-aryl, (CHZ)I-ﬂzetemae'ke!ath of " -
Whl.ch l?dé? lﬁ& bﬁﬁbn@hﬁ %&ﬂﬁm'v@ﬁmgerp %?Wo%iéigg b (illfy?cqz 12 a?lkenyl Caiz e

nmet abol 1 tes of the conmpounds o
alkynyh, ¢ hiaralkpsye &gz elkylchdonyly €nta alkoxicatbobel, bk cf/e;maum; G2

‘halodIB®, EES %Elogltkbﬁ)}n (YXhla %Qo&%d{y 2yl ﬂ&grocy:lgle thrgflrﬁri (E@g)t oL

appar ent fromt escrip or nm
. (CHayrhgteracyelyb (CHnehéterornt, (GHz)r- Mcmllkyé;d)xdem -OR’ onioaf NRAR',

N(Rgb( %ml §§R 9é"?"{gonnﬁ bBEC? ko ogg r@ba %rglmé 1.0 or 5), -

(CO)hIBdép,t aHC@)ﬁeHQ(m)Nnﬁz*“ t@mcnn"er-m" fsromag SONR'R™: SO3H,

NSBEARNRATS Aok 400, B A S O I S

whiciwthey etenattabiida tR&'oBﬁa%teB%Ngd‘_lﬁ Fﬁ%te('dﬁ?l nr\%ﬁﬂﬁ% ‘?hakz aagitl&‘ially'
represents a g whi ch

contair, {0 e 1 BEE, b FORP A FTAPOORenI R SR AU GMIS 3 N, the ring

formedu by | dpdbRallyatbe aﬁ%stﬁift@d |3l enP i Ho?@ sQ%/stlg{égtoo elerrﬂ%ﬁ €tom oo

subst ituents sel ected from but not ogen,

hydroggp. halegenxiriz Nyl Gphi allieryll Grio Gilkirﬁfi,aleﬁxylaloMkyls Crnn .

. haloaﬁcaiﬁ iﬁﬂmﬁ% %Ma%b%k (% %‘/ but [&%}n_; K

'cyclof\llbﬂaﬁfﬁ:( tl)emoqy\mér(@Ph)nﬂr}rls(CPﬁ)ndleter@i)ryl G ald(ﬂk?ﬂrﬂbr@l Ci1z
ko T 0ol <o SR, B ERECH CERAEY B,

N(R )(CO}R Y NER )(CO)OR‘O N(R®)YCONR’R™, C(-L)R" (wherein Lis 0 or S), -
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. VWD 2009/ 093269PCT/ | N2009/ 000061 atons), -(CQ0) 1le,
-(CO NrRar, hydrogen, Cl-12 alkyl, C2.12 al kenyl, C2-12
al kynyl, Cl1-12 hal oal kyl, C2-12 hal oal kenyl, C2-12

hal oal kynyl, C34 cycl oal kyl, heterocyclyl, aryl,

wieiosy/@sdsy | | (CHZ) -cycl oal kyl, (CH2). - het e\r/\h?@i?’/ﬁﬂzﬂds)mooosl
i ch

CF12).-hetero aryl , eac
(C@)ﬁﬁ%n a F(Péx@f;rb 6kl s GOINR ﬁy aV%‘PDBEI -SRA08(QiBN7 SS%pNRgR' °
SOSHIENH STORE -BEhRIR P Ulﬁgtrﬁg SR& Qﬁﬁ&ﬂm@& ?@&Ftbe%ge&m 53 to 7
~I|mtedtohdroen hal oge ) i
me'aP%S‘ﬁwsam@ze i) Sa‘lukaﬁfkﬂlmg, @%ucbznamon@xyfmmonv trCthiregcheteroatoms

oty by £ A0 O ) s o

onqumresum DN(RQBQ D) r, N(le)(C0)0Ro, N(Ra)(CO)NIer

® or G0 Xri'fﬁpendérgg)slé!e P'Eﬁm?%}oé? (cj‘s)xﬁsu égm}égﬁ%%? cigen

halogep, cfﬁl-na%}kybecz;;@@ﬁwnﬂnﬁt lzyausmbls Ot phadohliad, Gnys lmkmlldem)klj €ri

hal & -1]z %{I(I)(?nglge 147 H%ia? g;: %/clty%f(gl h#g%g%cgy e ‘ )éeteroaryl
-(Cfb}atqydndk}'ly s((bHi)h-hexemcbwutl angcmy,,aarjrlabl QCH%JhEﬂeﬁﬁrylvy Cii2
oo TBL6, IBRIGRAT SN B O - BTur Rk e
Nmé’m@mlf Lme&)(m)ang{ﬂ N(R?)t(abﬂm9ﬁt9§ tLd;(ng?R wg@anqr 14O & S)
. 1 9I ec e or
(COPRR By AEORHR i obR S SRE St Samdt &Rﬁﬁé’eﬂ NH

SOfR B(@R?[S%;val I abl e position by one or nore
jobi t| ndent selected fromle ofle; R2

o s i-ndepe '
- R’an fﬁd ‘”‘T"é“ 5@%@&{1 rogesi Cigk elkyb Graretikenyldiptkmyl,
15

C;-12haloalihj cppl l&loaﬂlteﬂiﬂe@;%‘éyélb'ﬁkyl ﬁé@&é}%m n§ryr 'r%%a%ﬁ%\éi, BCHa)u-

°Y°‘B"3ﬁ'3 f%ﬁﬁhget%fp%‘ffgﬁ ?{ggzr)-lp gytg( Ejﬁ.zmg;gg erhsoff mbichr mayp be

optioni? suHQﬁtuFé'd wARth, 0 t 1wgl Om ta. .
LAY AT OBREOGH ol CLP iy Ny RGP S Bines
togeiex to foxm\A heteragyolipos Wemﬁdmgtwmﬁamay cofi@irc frotadne to three
heteroht8 gt t ndent | .
et O SRR TP (RRPE 8 TRa e MRS S rrbus bw%suwted.
V“th§%%1tm?f9§@2§tmpnth inslependentlyoelpctedi Brsmi R we RE'S selected * °°
mis1 bfPmr or. le:: and R2 represent hydrogen or a
doubl et ond; R4 and R5 are independently selected from

‘nis|, Z.3e0rds oup consi sting of hydrogen, hal ogen, CN,

al kyl , C242 al kenyl, C2-12 al kynyl, C1-12
rist, fﬂ%éy Cl-12 hal oal I cyl, CL-12 hal oal koxy, O ' 2512

adotiat dspent bf th@iimihﬁtnhﬁﬂ)r@&ldmﬂéfbrocesgé% f&rzthﬁ}ﬂ‘eébﬁ%rb@ﬂ){é novel

. compo unjiig f’% f%’l k Xé(jqﬁgoﬂyaﬁ?%ﬂc&y GF&?PtaN(:F@f'(V@O)eN' taptomeric forms

:}tlereo;s_?ﬁ@&ﬁ%?dclgé @di,gﬁo%gbg IPBQ?S prodruF%s metabohtes salts or solvates
IOz Yel oal kyi whi ch “may be opti onal ly subst i t ut ed at any

AV firthep lgpeBOSF ttl'uao Bregéht Q?‘?en%n 'EPJ\%?& U;ﬁé}rh&ﬁ‘ésw\ﬁ; cowposmons, o

I ndependently selected fromr “or

_ containing - Gpmperads | §f Fepmulat bt ebbuatphamyicaa&am | abé;ﬂatﬂesddrlvmes, -
d tI | 'ect
ot 09050 s TR SRUMALE P R b ReLS S,

30

from
metabolstgsgsﬂalts ot eolvatts threyecd\ini doatbiratigrd Withi & By | nﬁ?@ pHémﬁEHuﬁcally

Ltuents .i ndependently selected .froMe or Re'
acceptaﬁlgfb'er o&[)cl yl which nmay be optionally substituted at
any, avail able' position by one or nore substituents
I ndependently selected fromR orr'; WO
2009/ 093269PCT/ 1N2009/ 000061 R6 and R7 are
i ndependently selected fromthe group consisting of
hydr ogen, hal ogen. CN. Cl-12 al kyl, C2-12 al kenyl;
C2-12 al kynyl, C-12 al koxy, Cl-12 hal oal kyl, C, -12
hal oal koxy, 12 hal oal kenyl, C2-12 hal oal kynyl, Cl1-12
al kyl carbonyl, Cl-12 al koxycarbonyl, -OR -Sle, -
N2, -Nab, N(le)(CORb, N(le)(C0)ORb, N(Re)(CO NRaRb,
-(CO Re, -(CONRaR6,. 0(CO Re, -0(CONR aRb, -COd e,



.15

20

SO2N el e.; cycl oal kyl which may be optionally

substituted at any avail able position by ooe . or nore

substituents independently selected fromBY or Re;

aryl which nmay be optionally substituted at any
WazeoEBé% position by one or nore substi t udi¢f4N2009/000061

| deenak b o ek Ghehflon 51N Sr fle c%ﬁomla%?ﬁ%{dé Pfor = -

may -be optionally su stltuted

the P&P&bﬂm&%l @nf::ll%atlonoﬁldhy treagnent o9f oy @r sru'bxstcqrﬂxtr@ntsydlsease(S)/'-.‘ o

dlsormlgbgﬁeﬁ %9%%' guisa?édeocftnﬁﬁnaﬁ&g s? h?orm df [ﬁ’rPJQIEt er OCyC| yl

be optionally su TUuted At any "avai | abl e
pdst thmr wpews o€ therinvantien sub provideenttbodsnd agieg then:bhipounds of
e: BY.and Rb are independ
Form @} BEHE frosb T O o oSN e CORRS R e 1
for - tl@gmphalakx‘«nhﬂnphqraﬁﬁlarmbrhadanmd{)df dlSC@ZESJ[ZdIEtﬁ'HﬂEd) kedydted by

' DPP-I\%&%@CO@?L& %!irir(i%%}/en %subjgé)/gilr 18&%1'1 %Teof tne corrgp%%xgsl (y lJ Formula |

"ot compﬁbi@ns-cbapmmg;@/pﬂaythaceﬁtﬁhm}) effeativel amopufilof e, conﬁbﬂhxﬁs@ lﬂﬂmula

10
' ~ Mman aturi 2 tgtgqq\{%ggycﬁnew g gﬂg,? ‘R’@VRH and/gf Vpatment of one or more
o COﬂdltm(S@'ﬁ@é‘&e(ky HiSOﬂﬂelt(@rn%fal’égﬁg(lﬁ}lz)V & Vdubject-in nead thereof. L

——

¥

30

each of which may be optionally.substituted.with
hal ogen, - hydroxyl , Cl-12 alkyl, C2712, al kenyl, C2-12

ahmm& aspe-of ﬂleqiresemxmnﬁ&r i aleaisk yf £&dm of Fcﬁiuma for the

kox car , .Cl-1 hal oal kyl ,

n-lieteroatyl, -

,giHEZEn het.erocycl , L
" ient dg,%qngtg} R Rogpsompz@pq:s profigs anmcwg;qgabohtes of the

compdufids(dR%e(Kdahinr. N(R9) (C0) OR1; .. N(R9) (CO) NR9R1, - (= L)R9
((g/nereln L|s 0 or S); - (CO)NR9e -0(CO RO, .
: @g@smo hemyrmgion, mgmg seiSogh il ge deS@hﬂQR&uch&”@Ws, and -
in aerBQa r b get her
PSS op ) 8, 1458400, b PO Py FRELLSE
inventigps ached to form a heterocyclic or heteroaryl r| ng
" which may additionally WO

'D'eta,,g,p@egé%e& él];ug@ 9/ 000061 contain fromone to three

het er oat ons | ndependently selected fromO0, S and N, -
The peesent igventomedatanyo theptampoahdsyobEorsighsT, Ithehit- tlarmiatdutically

Stituents selectedfr ro
accepi%'ﬂ?]e dglté\ﬁmg %ggmerlﬁ ormE32 ST?OEP'I?glﬁyfm % @%Ey.ﬁyisomers
polymc@ﬂhslﬂ‘omgﬂahdtgﬂohte%aﬂs?orhaﬂv@taé theryt, wh@%mlz hal oal kynyl , .

C34 Cycl oal kyl.; heterocycl yI .aryl, hetcroaryl,
(CH2).- .cycl oal kyl: c{'@; reroCyclyl, (GH2).-aryl,
‘(CH2) n=het eroaryl ; a?m Rar bonyl , Cl-12

al koxycar bonyl , oxo, CN, R® N-rCF3, -OCF3 CHZCFS,
CF2CF3, - N2, :NR9le, N( RSR)’ ‘R1, N(R9) (CO)OR1.
N( R9) (CO) NROR1, -C(=L)129- rein Lis O or S) -

(C0) NROR1, - 0( CO) C1. - Cuaiky1,(R%,0( CO) NRORi ,
Z000R9, S(0) . R9, SCNRIR! lﬁﬁzH NH SC2 RO, P(0) RORLO:
the ring thus formed My ™¥# fher be fused with 3 to 7

Ar repnmntsemjaiewhﬂh unsyabel pEdogl) WiicIS alay! kRS Hel MGubstfiited or HRY be

' opt:o%a@y g@tgsgl fte? rﬁ%g%vgr bggq%{tioghgrq%gtéaggfqrq Iﬁg)dsﬁglgrﬂg gglgc!,tg/d from

but n(ﬁﬂlirm@ﬂl&i Ratodes, N5k YL BH‘-IZV‘GPB afkyCor T, - HQ]I:@
of Re is |n ependent |

R tuents R ?. or 12, )
is §é ?,Jt e e ngi"HE Y;ﬂ“é'é%“ﬁsd?fsb%tt inay liptitady to &Hz)npﬁm R,

(CHz)E@OORdr(IQQEﬂ JEPNRAGOR BEf) e AuRkHE Y b 0 or.5), -

(CHz)GQR 1@”@5’#\1&@6&1 meﬁ;amlyne golp ]!Qayabé( &wtltutedilbyldl&dﬁai maieklmtqgen _
C34 cycl oal kyl, heterocyclyl, aryl, heteroaryl, '
(CH2) N-cycl oalkyl (CH2) n- het er ocyclyl
(CH2)carYl, (CH2) n-heteroiryl, Cl712 al kyI car bonyl ,
Cl-12 al koxycarbonyl, CN, 40CF3, -NO2, =NORm LNRORI,
SI (R9) (CO Rm i N(R9) (C0)0121," N(R 9)(C0)NRIOR1O,
-C(L)R9 (wherein L is 0. or S), (CONROR a, -0(Q0)1e,
-0(CO) NROR1, rCOOR9, ,SR9, S(0),p. RO, SO2NROR1O0;
SBH, NH 20SX2 R9, P(0O)RI9R1; RO and Rie-are
i ndependent |y sel ected from hydrogen, Cl-12 alkyl,
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R7 Formulala R RBRA Rs, , R r, Ar,,,,R7 and R8 are
as defined herein; their pharmaceutically

accept abl e derivatives, tautoneric forns,

st ereoi sonmers, pol ynorphs, prodrugs, netabolites,
wis209/@3 Sol vates t hereof. Anot her enbogfatbosioost
the present |nveng|on provi des conpounds of Fornul.a ~
atopng), &F@Pe R’. kxsieogenaCip alkylp R2-aplier®B €ogeiiyarl. Cri

halBﬁPﬂe%iqg fﬁloﬁlk@&}le (9 Y %fbaﬂ%ﬁﬁh '(53 4 Lm?(ﬁ ohEth%cyc Rg[ aryl,

|azep| ne ring

hetﬂearymCHﬁdcy@oaélfyé (@éb]nﬁwe@rqo;adel ﬁCHt)heuyl (CHa)n- heteroaryI each of -

wh H%E %&?é@#lsﬁbﬁﬁﬁ&p&ﬁg %vﬂﬁ#evpaots ti\ég %M 0 Q lcjnt‘ glrcr)treer su%stltuents

soners

seiermiafbun ibuegot IsalltetdstOdrydmbMdtamgen h@N,er 12 aIkyI Cs. ,zl\mdngx Canz -

alkGROE Il (G2 PRASERY, O S bR Ve o naR RN R,

hal¢agkynylRl C&ndall@ﬂcarlnget KQF.;; \aikiokydakishni, Tok@,g-@R ASRY N0, -NR°R®,

NIRRT G PNRIE FEAR e, ucquee.

O(Wkén‘hu Coare, ﬁﬂﬁt)tclcmlkybyS(OD\ﬁ{“Q soamnm"z ngﬂlaslkylt wsrdh Smay be
from12.4 or 124. R2 eith

t
optlrogzg gﬂﬁé} (ké di?l‘%gag%l ? %08&6)6! YePng S quote f‘,l’lePtueﬂgr mqggendently

. scleBiid ﬁfa?n RRsi, RY; Sarylaﬁlﬁch tn@y 8¢ Gptasmalle hubsltcH Gf Shyavatiigé bosition
' har maceut i cal ep bl e derivatjves, tautomeric
oy G O L L AP ey SUHSGHEm B R L eieroary which may be

optlﬁﬁl@bﬂbsﬁnﬁéd atSatlyta¥aifibleSEtsiidh n@%?%ﬁf b¥uents independentl
i 20992093269PCT] 1N2009/38%80061%§ Mot her erbod! menecpdently

Jentt Rnv 8ndietsrocyelyh whish @meémnﬂlsnail‘y ﬁdqsnmteel at any -

av * M o
| allled)le %ﬁiﬁﬁ b ON'@' .ﬁorgﬁﬂr%uﬂrﬁﬂtggxdgpeﬁﬁéﬁ% éel‘l%tgtil frot tl% SR th =
R an(ih% Fﬂgf:t,h@,rg gpreg@rg:mat agnglmoemgdﬁl of sulphiur zeedre dwhitlorisnliaked to- the =

i a J
SR AN K LR 0 SIS o
dlazgmngg amlgR okprisseatsdhe group rWRA mrsR cqnti IR'j madethigr thh the nitrogen
atorrf‘m&l{ RUE Qttgctl'le@fbymg% gét{:liocyczna ok {?!%%m?f&bﬂﬁ%‘gglsﬁ Y agglﬁgnally

substi tuents 1-ndepen
contmerﬁ'ces ent © ﬁlrﬁdu:ltdrwtd)mm dn;depie,ndéh‘tl,y lectelRSonRO, Sl d MBthe ring

f°“‘5ﬁ ﬁg’é’ aﬁE z’f’ |S‘§b59t§‘];eé‘c‘@ F%L‘r?'ég‘iis F%%F%%eiecﬁﬁﬁ%& P{:R" Cl

and R mmsemhﬁkegnmmbﬁble péddy mor phs, prodrugs,
(gﬁbabolltes alts solvates t her eof Anot her
A% e sy foctsd o the EPERcPRsting 6f hiligeao Aploeand SN,

Cl @élkﬁpcmé lafkeh, CMQIk?hﬁ Ci-i2 alkoxy, Ci- 12 haloalkyl, C;- 12 haloalkoxy, Cz- -

2haloalkenyl Ca-12 haloalkynyl Ci-12 aikylcarbonyl Ci-12 alkoxycarbonyl -OR“ -SRa -
NO;, -NR’R" N(RIH(CO)R®, N(R")(CO)ORb N(R*(CO)NR'R®, (CO)R* (CO)NRaRb

O(CO)R’, -O(CO)NRR?, -COOR" Cagcycloalkyl, S(O)R%; SOzNRaR" cyc[oa]kyl which

may be optlonalIy substituted at any available posmon by one or more substituents
mdependently selected from R or R®; aryl ‘'which may be optlonally subst:tuted at any
available position by one or more substituents ‘independently selected;, from RS or R%;

heteroaryl which may be optionally substztuted at “any available position by one or moré

substltuents lndependentiy selected from R?or R° or heterocyclyl whleh may be optionally =

substltuted at any. available’ posmon by one or more substituents mdependently selected

from R or. Rc
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NH2 0 Rs RA N, NN NA-jc R6 R7 (Re). 15Formula le .
ring Ais optionally substituted by Re; R2 represents
a double bond; r, Ar, R4, Rs, R6, R7, R8 and Re are
defined herein; their, pharmaceutically acceptable
WOSPMPAI2pY es, tautoneric forns, stereoi sonerRCT/IN2009/000061

R® anfl %7395@@82%{1?%}1]&19 Q:EIH& frmralf_rgp gllo% %?rm?% oY h85r0§<=91| Yl%%&é‘l CN,

t her eo an ot
Ci-12 alkgl Co-orallpnply Fdezsﬂlemnlp ESurmdkady, Gorzﬁuloalkb/f, C1-0:2 hatadkoixp, Co-

HIEARPKSTIRGERY ARG RN e

NOsefRE’ ,eN(R a(@a) & m )Hé@)@m’c MR%W R®, d@@)ﬂé kiG@dNRT‘R

O(C% rfr{;céu(gl 2R g a’?coegiygbq?@)‘%{e‘?s%ﬂag Y C%aﬁyﬂwwh

maxyt bmtopnmallg substimeted st anﬁ@lvamtﬁmr Bositil }ztjmfnﬁh@r mpfeodﬂisl@ﬁents
sol vat es, t her eof

| t .
indefEBARY 1T, 26t 0% RS NG g e prionaBo b by
avallnbleFmrsmah&)yl gne vhedosd Bubstituents Hdkgerddemty Bdedrd fHom’ K ofR®; .

Eor ng Ais optignally substituted '
hete 5 aticmp, s afiely Sttt BB avelieble/gosiinm by et orgore
'subs%entR&d&ﬁbndﬂdly@@ie&é@frdlﬁfﬂ° ReH” heiRteRscytIfBhhich may be optionally
accept abl'e derivatives, tautoneric

rmaceuti c
S“‘”‘P 5‘?‘?&‘5&‘ any a"%‘?aé?léymsgwﬁéwsmerfm R)oRsryhgituegiso@pergadently selected
from®taipt i tes, salts or solvates thereof. - - Anot her.
nt of the present invention provides conpounds

R s lBﬁ?pr ée gqted thpma hgdraesn. halpgans CN Cifropliell &:-iathakdalkyl £1-r2
alkok)S (gp,t thIBQH)?W %ih%él&él&e%sil kY- 9ﬁﬁ<yfeﬁrbﬁl§§;leC‘?Ub§ﬁ{b§ﬂ§r@5§yi -

pendent|y selected.fromRe of -

0R“=r é&? eSEnrQC 53 N Ow J@R%nH(R“)(com ", N )(G@)ORbRS(RaR'ZO)m“Rb

a d b |
(Co)z?gc g@gigﬁe@g:fg sb?ﬁega@ dtsgdgt[hg n’lte P?dgb or m%‘” C§ e ?‘Eﬁ‘?s%%&

SONRTR nﬁﬁ{;@lkybwblgh g3 be NMMW substituted at 4ny av4ilabl! pbalheﬁ by one .

or mbﬁ%ﬁérﬁfé%egﬁghﬁleﬁven nﬁ)“? elec/&er Ot?%nngﬁ SRY b L hf@ﬁlocgp ay desop%enelly T

substltuted at any available posmon by one or more substltuents mdependently selected

.ﬁom R° or Rc heteroaryl wh1ch may be optlonally substltuted at any avatlable posmon by..

one or more substituents mdependently selected from R°orR; or heterocyclyl which may
be optionally subsntuted -at any available posmon by one or more substltuents

independently selected from R or R®;

. R®and R® are 1ndependently selected from hydrogehn, Cy-1 alkyl, Co.1 alkenyl Criz alkynyl, - -
_-C. 12 haloalkyl Cz 12 haloalkenyl Cz 12 haloalkynyl Cig cycloalkyl heterocyclyl aryl, |

heteroaryl, (CHz)n-cycIoalkyl (CHz)n-heterocyclyl (CHa)p-aryl, (CHz)n-heteroaryl each of
which. may be opttonally -substituted .with- ‘halogen, hydroxyl, C)-{» alkyl Cz_u alkenyl Cann

alkynyl, Cy-p alkoxy, Ci-i2 alkylcarbonyl Cri2 alkoxycarbonyl C3-s cycioalkyl Ci-iz-i - -
haloalkyl Ci12 haloalkoxy, Cy-12 haloalkenyl, aryl, heterocyclyl, heteroaryl (CHg)n-aryl

(CHa)r-heterocyclyl, (CHa) histeroaryl, (CHy)x-cycloalkyl, 0x0,-CN, ~OR’, -NO, NRRY, "
'N(R’ (CO)R', N(Rg)(CO)OR“’ NER)CONRRY, -C (—L)R9 (wherein L is O or S); -

(CONR’R, 0(C0)R9 _O(CO)NR°R"®, -COOR’, -SR’, S(O)nR’, SO;NR R, SO4H,
NHSOzR9 P{O)RS‘R10 or R*and R may be Jomed together along with the rutrogen atom: to

which they are attached to form a heterocychc or heteroaryl ring which may addltmnally

10




unsubstituted or substituted wth 1-5 .substituents
i ndependently seleeted fromthe group consisting of
fluoro, bronpo and Cl-12 al kyl. In a further
enbodi ment of the conpounds of the present invention,

w0 20moopteef erred that Ar is sel ected fromthpcﬁmmmoom
& nsisting of 2,4,5-trifluorgphenyl, 2f|uor g\g
an the ring

containfronp el fol GeredistRapRiIMmE depEndendy selseird &9%9}
fom%gox%gp gaé PgeT/ suhRRARE ABRO0Bde or morel BubBMAEMS selected from

t e- conpounds of the present invent qnc
hydiogen, sha#ngen,eﬁlezj Ayt jatkead| dextie g the 51‘"8‘%]{9 2712

halogllﬁﬁl‘g)l &l %a@(ﬁall?%?f og'.e_.q'cy@l@lxlﬂﬁe rl\etegeyé@l QJT)HylhﬂClGlfyl 2(CHa)n-
Xy ah koxycarb further
-5 cyclezmd,dﬁ%mhemromm d&lrbb@nd,s@%/z)nrh?@rwés @mz ?‘W%P%’h Ci-12

alkox¥carb%m£[0 F &o2PERT e-(?l@d Ihat By, euseFectiedrl r oot havr’rY,

bnS|ét|ng o en, Iuoro hi‘oro and

cnm& NERCR)PRI hJéR )@ﬁ)bf& PREntCELIR h@r@wpéuﬁo@ @fS); -
e e 18t r &R e f0.

e e e N e
. so;HL mr 80, RPnPenafRiéy menhxgohhmefunne:ﬂ mdyefuuhcrpimﬁ:dei withthte 7

ent in nt ect ed fr
OB Pt st sive BBk S ot o5 pliape A Hihoms
indepéridedtiyaselec@iiZ}dnOD, &, or-N, thEhRRd H%lnﬁy dpfﬂ:i&)lh NeGubstituted with
C142 %’éeg erein LiSO0or 9, cl; -al kyl ,

one elzm‘ifzs SRE'ﬁS%% 12 -hal oal kyl , Cl1-12 hal oaI koxy, .

° or ﬁg“isll%dé}ﬁh&%klk Qﬂ&&ted fedm ke @'bkﬁ&iﬂsxsn@éf 16 @boiah#ad to hydrogen,

- hﬂo@e‘erﬂﬁéﬁ'@ﬁ Sayerftast(Grppikonty Frr ol e Sritkins . €
15 haloﬁﬁ&.liyiot,%mﬁ&)ﬂ g wm&a%ky @;%anbalﬁjdbﬁétérb&ﬁcﬁﬂ’,, ardll ha&ysmyi

o

._avail posi tion: wth one 15er nore substituen
(CHP lé‘é@ﬂa’ént | (CRad-kstgrecychbom Qcﬁh)ng%lup &%ﬁﬁv BetPRaY f C‘flz
HRgAN c.%' a&éxﬂe%rbonﬁl%N @idﬁg 0, C2NDR'® - :NR°R",

| KOX 12 hal oa /1410a1kdx
N(Rg)(‘@é)h N@I )ﬂﬁD&@R I N( GC%NIRER@M(F@N& (Wf@lﬂqi is 0 or S), -

(CO%‘B%% o%%ﬁé(‘ko?%@% B8R Is(OfXS; sONHER'Y; SH$H, NH

SO,B° MEBRED) ORb, . - N( Ra) ( CO)'NRaRb, (CO) Ra, -(COiNRaRb,

il SR B SHELA it

Ci-19halbdlieyl, cOpphalwhtkenyl, Che sy@dﬁe&lﬂéﬂhet&rnmm,l arpl, hiterdasyl, (CHz)n-

refe t hat el ect fromth Jroup. .o
erctbii eGPyl e e C T AR BB whigh ey oo
optu%ﬂ% gubstlﬁ{ddy\m h'ﬂ&ge]ﬁhfﬂr@é}k br Cy-~¢ alkoxy, or R%and R'? may be joined

aloalkoxy - 12hal oal kenyl, COC|f3 cF12

-25 . togethierty fopppmh etifoRy slic 5 reterqary] ging which mayopian &ﬂﬁ‘oﬁ%@n‘!“’“
S heteﬁﬁtohﬁﬁdepa{d%ﬁﬁf‘.%eléciﬁd%m@”S%Q\N dﬂﬁclﬁﬂ@a@ﬁwﬁ lyef)e_ fubgtituted

Forrul a Formula 1d, Formula le
withpoge: ﬁW@elsnganFWF@ePW sestedifiom FteOer Ag A Qs
© mis 19¢B: stituted with.one or nore BY and Re. independently
selected fromthe group consisting of 10hal ogen,
" nis 1,213 0%%;al kyl, C2-12 al kenyl, C2-12 al kynyl, Cl-12
1 E%J'l rqll kyl, C2-12. hal oal kenyl C2-12 hal oal | cYnyl ,
ris O alkoxy, Cl-12 hal oal koxy, 3.8 cycl oal kyl
. hohe eabydimett oflttié préveiteinveantivh, proGiday cemymlndaldeFqnnula Ia,
. (C1-12)n-heterocyclyl, (CH2)earyl, (CH2)n-heteroaryl;
“’he‘e 1-12 al kyl car bonyl , Cl-12 al koxycar bonyl; -CN, -O0R9,.-
-0CF3, -NO2 =NOR, -NR9R1 -N(RO) (COR, -
. N(R9) (Q0) OR19, -N(R9)(CO)NR9R19,. -C(L)R9 (wherein L
is 0or S), -(CONRORL9, - 15 0(CO R9, -0(CO NROR19,
-COOR9, -s(0).R9, -s02NRI9Ri 0; -SO3H, -NHSO2R9 and
P(0)R9e , where RO and RI are as defined herein;.. In
a further enmbodi ment of tHAE& conpounds of the For mul a
lc, Formula Id, Formula Ile, Forrmula If, Fornmula Ig and
For mul a I'h, it is preferred that ring Ais substituted
with one or..

=]
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nore Re and Re independently selected fromthe group
consi sting of hydrogen, ClL 12 alkyl, 20 C2-12
al kenyl ,. C2-12 al kyny. 1, C3.g cycloal kyl,
“phenyl - CH2F, -CHF2, -CF, -COOH, - CONH2,
Oﬁﬁﬁﬂyi%%lkyl WD 2009/ 093269PCT/ 1N2009/ 0CUTEN2008/00p461
N HN-1 NLyvF Co \NANanﬁ logsant enbodi ment of the
compounds of the pr )nggen le and R are
i ndependent |y selected T g thm'%zoup consi sting of
hydr ogen, hal ogen, Cl1:12 aF . C2-12 al kenyl, C2,22
al l guyl, Cl 712 al koxV, Chal o I | ; hal oal koxy, C2-12
hal oal kenyl , C2'.12 5ha|oa|kynyj -NC2, cycl oal kyl .,
—aryl heteroaryl or heteroc¥clyl each of .which may.
- be unsubstituted or §apetldated, at any avai | abl e
r, ArPR&I RY, GO, RY R REROEndTRS %@H@%&ﬁﬁcﬁemﬁnl %ﬁpﬁﬁ%ﬁ&bﬁ/cally
ted fromre or . In a further enbodi nent of
“cep@gjr?ﬁ’éﬂﬁﬂg’%f‘a‘l‘?r’é%rfe%tstGFCﬁrﬁelﬁrrSowlym@rphe povdsfgsy rﬂetabohtes

_ salts drRélvatB¥hensk: RS are both hydrogen. 10l n an enbodi nent.

of the conpounds of the present invention, R6 and R
Angther; enhodiseat of | the” qutsertt woertiont provites geropminds ivsi Forwlg” Ib,

“mﬁmﬁf hydrogen, Cl-12 al kyl and Cal koxy, which are

unsubstituted or substituted, at any -avail able
position, wth one or mmrngdﬁsbltuents sel ected from

the group conS|st|AmL;ﬁ\jﬂﬂ. hydr oxyl, Cl-12

al koxy and. aryl . TR further enbodi ment of

t he conpounds of the prese igv&ition, it is
preferred that 15 R6 and IR Are)bot h hydrogen

Rel ative: to the aboVe descri 1 on. of the conmpounds

of the present:invention; the® follow ng definitions

_apply _ -Unl ess: dﬂﬁﬁ*$ hed othermnse the terns:
"alLkyl ", ™al kenyl ", an cynyr may be ' Straight or.

R* ang, Paﬁesﬁ%ler \mprfﬁeqleo single gxygaonwhithis llnﬁ'dde$ethg [d@upsindVByig by a

doublel BYHINEr ANRISWRSR tyst ga
substituénts seﬁﬁecl?eg‘ ?H% I\%‘?d edlo‘}efﬁ"l’ etg“ﬂf @ha‘f’lﬁ'?c““cauy -
accep%ﬁ‘mvetquaﬂaw’gmnnc MBMQIEQISome@@,potyaroblﬂxy pro drugs nietbolites,

_SdScﬁ%%ﬁQ&§ﬁEk¥¥l azi do; ‘al kertyl "al kynyl, al koXy,

cycl oa Cycl oal kynyl ,. acyl acyloxy, aryl, o
 Anptbeie embgchinytht afi chehpresn® diivehtionT poVidRE o nfpysﬁﬁ&abwbmursa Ie,.
3t

'“mmméefers to..cyclic al'kyl groups constituting of

0 carbon -atoms having. -a Single cyclic ring or -
mul tiple condensed rrl\mg So ERY zeX@an e; filsed or spiro
25 systems " whi g \EgéﬁHQ olfzd ;contain '.one or
nore ol efinic bonds - ermrse constrai ned by
the definition: Such cyB @geoups include, by way
of exanple, single W 2339F093269PCT/ 1 N2009/ 000061

.- \\/ '

(R

Formula Ic

: R and R3 together with the mtrogen atom to Wthh R' is attached, form a heterocycl:c or

heteroaryl nng A, which is optlonally substrtuted at any available position by one or more

substituents independently selected from R" or R¥; R? either represents hydrogen ora double '

- bond; 1, Ar, R, R’ Rf’ R7 R®, R° and: R° are as deﬁned herein;, thelr pharmaceuncally

acceptable derivatives, tautomeric forms stereoxsomers polymorphs, prodrugs, metabohtes

.~ salts or solvates thereof.
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ring structures, for exanple, cyclopropyl, cyclobutyl,

cycl opentenyl, cyel ohexyl, cyclooctyl, and the liKke,,

or nultiple ring structures, for exanple, adamantyl,
and bicyclo[2.2.1] heptane, or cyclic alkyl groups to

W\h'rz(mbmsisswf used an aryl group, for exanpl e, P'Cmm&)samoosl

the.like. 9% roups may further
| fisedimedi oh P Br B EhiSh Dep THidre FTEDoLBe O dgrmula 14,
whefenom but 5not limited to, for exanple, hal ogen,

hydr oxyl, oxo, carboxy, carboxyalkyl azi do, al kenyl,

. alkynyl, al koxy, .eydb: R§ R Xﬁﬁloalkynyl acyl
'acnyXy,-aryI hetév anoaryl . The term
~"al koxy" denotes the grouRe 0- aMkiI wherei n al kyl is

the sane as defined above. The ﬁ%rn1"aralkyl" refers

to al kyl-aryl |inked throuéh &I (wherein al kyl is
" the sane 10as defined above) Ygrtion and the said.

al kyl portion contains carbon atons from1l-6 and the.

aryl isas defined her eifprmyfa i The exanpl es of

R' amt B koéethef Qhtstht Matdgee aRAN % WhRRR' RedalkB. form 1 |39membered
fers to a .carbocyclic aromatic -

“ hereinr
he‘“@%@L 0%%‘?‘0%&5%% é Bﬁ%rﬁlw X.o¥ aRdSrirh yrdeprsignish aelectrd from the
group édfSis@iptdfonald YCH RS ting Wt @@pﬂﬁntaﬁy bsti@ted R Engy available Fosmon

substituent S selected from, but- not I|n1te

N

- by One, Of IRAITE | subg g‘ug%té hndeﬁgrglp@jmelec@ﬁ Kipm Ralok gnyuR @pﬂngngsl a double

bondC¥,CAQRKRP , RAIOXYF, R13AE " areaefsy{&e?'{ﬁé{d h%z?’n tWﬂarmaceutlcaliy

wherein Rd can’ be” -hydr ogen,
accepiable) dogivatives, taytamprs forms, I’mr@n@c}elﬁ, pblamoyphs, m‘odrugs metabolites,

_mﬂmégﬁﬁﬁﬁEW%&ﬁ%ky|) cyane, nitro, carboy, heterocyclyl,

het eroaryl, -heterocycl yl-al'’kyl or heteroarylal kyl.
Amtber senhodiment pofinthy  prpgentd idlehtjonb prolvidee ctowipblindsy 6f ek Te,
oup, *herein the said cycloallcyl group nma 3;
tionally contain heteroatonri-selected from. 0,N
and S. 20The term' ary#gxydeenotes the group 0-. aryl
mhereln aryl i's aathﬂévgd abaig . The term
heteroaryl unl ess an 8; er é&m pecified refers to
.an taromatic ring struct i“cyclic aromatic
group with one or nore heﬁéégab m(s) independently
selected fromN, 0 and S andvgptionally substituted at

any avai | abl e position by sub@?}tuent(s)selected .
frombut not 1im'ted t&okmbladgen, . hydroxyl ; -al kyl ;

o S 15 e S R R

wher

- and Rh (ateede(ﬁaBQ/ hereiﬁz(&mirl pﬂﬁnﬁceﬁtﬁh@‘ 8REPthblE UL ARived, @”nﬁdﬁ%c forms e
"ste;reoloxalrOI iﬂr EIEHSdaZ |y| rrolyl, 1,2 3. -triazO B
. ionie P yf‘ﬁ' { RFpdrug @jltygz salts or ﬁ‘i’lﬁ’féﬂ g;,lireof

StithapotherZ&hbddim&f H%@bﬁ@&@ |1Mlent15nh4>x%g?d@*_} QJ)IXJ_)ounHQ’ bt gbrmﬁlla If; |

h IByrldlzmyr pyrimdinyl, th I eny
where soxazol yktri-azi nyl furanyl, ' benzof uranyl , indonI,

benZothiazonI benzoxazolyl apsd the tike.

The term ™ heterocyclwmﬁ onﬁégs and ot herw se speC|f|ed
refers to a eyel iAh | PN30tricyclic

cYcl oal kyl group, fuIIng parﬁﬁélly unsat ur at ed.
having 5 to' 10 carbon at . WRth one.or nore

het er oat on( s) |ndependent$y sefected fromN, O . and
S, and are optionally benz ed or fused with
heteroaryl of 5-6 ring nenbeKE)rthe rings. may be
optionally substltutedﬂmgﬁf {1 the snbstituents are
sel ected from but not hunted to hal ogen, - hydroxyl,

al kyl, al kenyl, allcynyl, cycloalkyl, acyl, cirboxy,
aryl, al koxy, aral kyl,f.cyano,. nitro, .. WO

2009/ 093269PCT/ 1N2009/ 000061 het er ocycl yl, or

het eroaryl . Exanpl es of hé?erocyclyl groups i ncl ude
but are hot imted to oxizolidinyl,

t et rahydr of uranyl, di hydrofuranyl, dihydropyridinyl,
di hydr oi sooxazol yl, di hydrobenzoftiryl,
azabi cycl ohexyl, di hydroi ndopyl, pi peridinyl or




- ting A fsjop
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15

o A AR AP0 OO0EL s ST 2

R%; Rz'fbmesenmqaduutﬂs b@r{d, EO’(rURL ,&°| RY®Y; ltfaﬁ?eaéﬂtne QtE damlsee herem their
: eni c ntres and so ¢can exnhi DI opti Cca
phamss %ﬁé‘?’igs"ﬁf"% © JERYrivEbnBROMerE | foamh ot eRammee palymorphs,

20 -

25

10 preclude undesired side reactions at the protected
site. The term protecting group, Unless. otherw se
specified, may be used with grouPS, for exanple,
" hydroxyl, am no; carboxyl and exanples of such grou
WH0%0334Y in T.W Geene. et al. "Protecti rﬁ@é@ﬁ%ﬂﬂgﬂ

: nng DigpibeallP¥ishRSddby ond éfjmgﬁi sthﬂt@eMts uN%iﬁV.nﬁ@xﬁtb seYdich |'f'roh§R or

I,ncor porated herein by Je ecies_of

R RSt Aogho b g B Borlte, Rk b a9 B Gt (e Poips thei
phanﬁHceﬁﬁéﬁl‘l)O@éLethbﬁt ﬂ&‘i\faﬁgesgr@&f&%erl@ foP! B¥EHsonREE POV morphs,
critical, as . a's the derivatised noi eti es/ noil ety
prodrpgs E‘P@b%'tt%f"etsf’bs Gifaitherephs. of subsequent. reattions
Afd s : :
T TR ok R L S W L
whereifi no protecting groups include but are hot limted
to-trinethylsilyl, triethylsilylge
o- nltrobenzyloxycarbon stwﬁﬂﬁﬁg%enzyloxycarbonyl
butyldlphenYIS|Iy1m-t- A,NyIS|IyI acetyl,
I rifluoroacetyl, benzylo&¥£ rbonym (CBz), r-. 20
butoxycarbonyI(Boc)
- 9- flutlrenylnethYIenoxycaFB hyp. (Emo'c),
tri chl of oet hyl'oxycarbonyl , al oxycar bonyl and the
i ke. Exanpl es of SU|tabIe carl axyl protecting groups
are benzhydryl., o- nltrppﬁﬁgmh p-ni trobenzyl,
2- naﬁhthylnlethyl. algz Foroaflg : benzyl 2-
prsily swhrjiuted; by Rre RA japsesents 2 dpuitheibaridelr, et Ryl B IRy,I IR, R®
and RP 'dfeyde@h&hﬁ&%hsih'eﬁf|pha.r%1a(:élft1c5ﬁﬁl %&kﬁéﬂ%ﬁ;&mﬂes Pala?o%nxlfbnns

p- met hoxybenzyl, “aceton

. stereolspiBeIR.OYMASPRE prodrugy me@gbbmqgtshiml or ,swlvdjmtyéreaihd the like

t ffectlv amount
A e o b Bl o SR E bRt bagt B8 Tprdlf
Whe1-'¢E*3ubje(:t for. treating a d|Sease is sufficient to
effect such treatnment for t,he di sease. The.
"t-herapeutically - eff 85 ®wi || vary depending
on the conpound -@;Its seventy, weight,
physi cal conditlon and R on mess of the subject
-tokm . 30t r eat ed, amwg% r factors.. .. A
pharnaceutlcally acceptablg galt" refers to salts
prepar ed fronfpharnaceutlcal}¥ accept abl e non-toxic

bases or acids including inofrganic or organic bases
and inorganic-or orgarformmtils. WO -

prodrugh ﬁﬁtabﬁl&%t@orﬁiﬁﬁht&@h&&ﬂs are included within the _
- scope of this invention.. Furthermore, the invention ™ .

In 4nither erakodien of i seRIARIda ST the Sreveit énveatbme s i pcayidvbch s g

unsubstuted A CkuBSited Xk P% %db&ﬁhéfﬁé ﬂﬂ&é&ﬁ&%t Shecreli! fl'{()jl'ﬁst L ggdup ;

racem c m xtures. of e COfT'pOUI’] be separate (0)

consisting gf flggse, treme endiCal: aliqyiant i orrers ar e i sol ated. The

eﬁgt?%xj éﬁ‘gial?g?ﬁ/enp 8 c;daﬁq‘n f LQ%/ prgsefl gg%’lh\gg’rht ﬁ&ﬂﬁeotlm %jlf tﬂat -

~Ar s -‘@émt@duf!da the qgrawp enmlﬂtmgmﬁ‘r E,@r&l—ﬂ'iﬁucmiﬁi&nplom RooiBphengl, 3.4-

dlﬂuorJgﬁ&{Ph%cpi ast fﬁxr €0 r| c mxture, followed by separation

AR astereoners by standard 10
met hods, such as fractlonal crystallization or
chronatography. Starting materials of particular
stereochem stry nmay either be comercially avail abl e
or may be made by the nethpds described herein and
resol Ved by techniques well known in the art. The
Formula | shows the structure of conpounds w t hout any
preferred stereochem stryi Formula |la shows he
preferred stereochem stry at the carbon atomto which
is attached the 15 am no group of the fi am no acid,




Structue Conpound No. - . Strucime: NH2 00 N NH
40NH2 O . N NH NH2 O -0 Nz--- NH 41)NH2 00 N
NH. * *'NH2 09 NNH* 6 SNH.O. NFNH, * H300

WO 2009/093269 . - PCT/IN2009/600061
In another embodiment of the compounds of the present invention, it is preferred that
R® is selected from the group consisting of hydrogen halogen, C,-y7 alkyl, C,-;; alkoxy and
" Cy-1z alkoxycarbonyl. _ _
In a further embodiment of the compounds of the present invention, it is more
5 - preferred that R® is selected from the group consxstmg of hydrogen, fluoro, chloro and .
N methoxy. . '
In a ﬁlrther embodiment'ef the compounds of the present invention, it is still more
preferred that 'Rs is independently selected froﬁ-hydrogen and fluoro.

In another embodiment of the compounds of the present invention, R is selected from

.10 the group con51stmg of hydrogen (CHz)nCONRaR" -(CO)NRaRb «C O)Ra (CHz)nCOOR"‘ e

.. (CHp).NRR, (CHz)nNCORa (CH2C(=L)R" (wherein L is O or 8), Ci-ir alkyl, Coz
alkenyl, C)-|; haloalkyl, C,- 12 haloalkoxy, Co12 haloalkenyl Calia alkenyl C3.5 cycloalkyl,
heterocyclyl aryl heteroaryl, (CHy)o-cycloalkyl, (CHy)n-heterocycelyl, (CHz)n-aryl (CHa)n-

heteroaryl each of which is unsubstituted ot substituted, at any available position, with one

15 or more substltuents mdependently selected from the group consmtmg of halogen CN, Cy-12 . -

_alkyl, Cas alkenyl, Caz alkynyl; Cierg alkoxy, Ci-i haloalkyl, Ci-1, haloalkoxy, €12
haloalkenyl, Cz-1; haloalkynyl, Cj-i alkylcarbonyl, C;-15 alkoxycarbonyl, oxo, -OR?, -SR®. -
NO -NR'R®, -N(R*)CO)R", -N(R")(CO)OR" ~N(R*(CONR'R, «(CO)R?, —(CO)NRaRb
' O(CO)R?, -O(CO)NRR®, -COOR?, C;. gcycloalkyl, heteroaryl, heterocyelyl '

20 'In a further embodiment of the compounds of the. present invention, 1t is preferred h

that R is selected from the group consxstmg of; hydrogen Ci-12 alkyl, Cz 12 alkenyl Cz 12 -

alkynyl, l Ci12 haleall_cyl_ C Ci haloalkoxy, - Gz ' haloalkenyl,

-_-§*-C0CH3 ’-g—CHZCOlJH ,_—§'-.—CH2CF3 ,

\/A W 0\/, “rrN CF?‘ -a)* @
. CH3

'Eﬁr . '*“rr 7< v Y

A i
g NH e d N
e 1 Q
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Another embodiment of the present invention provides compounds of thé_ Formulia Ic,
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Formula Id, Formula Ie,’qumula If, Formula Ig and Formula Th wherein the ring A is - -
~ substituted ‘with ‘one or more R° ar"xd' R” 'independently selecte& from the group consisting of ', S
_10 halogen, Ci-y; alkyl, C,. 12 alkenyl Conn alkynyl C1 -1 haloalkyl Cz—;z haloalkenyl Car 2
-_ haloalkynyl,. C.-lz alkoxy, C; -12 haloalkoxy, €. cycloalkyl hetcrocyclyl azyl heteroaryl :
. (CHa)n-cycloalkyl, (CHy)n-heterocyclyl, (CHa),-aryl, (CH;),,—heteroaryl Ci~12 alky[carbonyl
. Criz alkoxycarbonyl -CN, -OR’, -OCF;, -NO, =NOR'®, -NR’R', -N(R’)(CO)R'®, -
‘ ‘._N(R )(CO)OR“’ »-N(Rg)(CO)NRgR"’ -C(=L)R” (wherem L is O or §), (CO)NRng -
15 O(CO)R’, -O(CO)NRng COORY, -SR’, -S(O)mR9 -SOZNRQ . _SO;H, -NHSO;R’ and
' P(O)R’R'® , where R® and R" are as defined herein;
" Ina further embodiment of the compounds of the Formula Ic, Fotmula’I‘d Formula Ie,
Formula If Formula Ig and Formu]a Ih, it 1s preferred that ring A-is substltuted with one or . - L
-~ more R° and RY 1ndependentiy seiected from the group conszstmg of hydrogen Cy 112 alkyl LT
-2(_) - Cg-]z alkenyl, Cai2 aikynyi Cag cycloalkyl phenyl -CH;F CHFZ, —CF;, -COOH -CONHZ, |
-CH;-OCH;, C00C1—5alkyl
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In an embodiment of the compounds of the present invention, R' and R* are

'-independentl'y selected from the group consisting of hydrogen, halogen, Cy-1» alkyl, Capz

eikenyl C'z 12 atkynyl, Ci-12 alkoxy, C;-12 haloalkyl, C;-y7 haloalkoxy, Cz-12 hanaIkenyl, Copn
haloalkynyl -NO,, cycloalkyl , ary! , heteroer'yl or heterocyclyl, each of which may. be -

- unsubstltuted or substituted, at ‘any avallable position, with one or more substituents

independently selected from R°or R°. .
In a further em’oodrrnent of the compounds of the present mventron it is° preferred that |
R’ and R’ are both hydrogen.

In an embodiment of the compounds of the present mventron R6 and R are'

'-~mdependently selected from the group eonslstmg of hydrogen Ci-12 alkyl and C;-;2 alkoxy,
- which are unsubstltuted or substituted, at _any available position, with one or more

e substltuents selected from the group consrstmg of halogen hydroxyl, Ci-j2 alkoxy and aryl..

In 2 further embodiment of the compounds of the present invention, it is- preferred that
R and R7 are both hydrogen _ '
Relatlve to the above descnptron of the compounds’ of the present invention, the o

followmg deﬁmuons apply ' _
Uniess _specified otherwrse the terms' ‘*alkyl” “alkenyl” -and “alkynyl” may be .

straight or branched with [0 12 carbon atoms. These groups may further be subsntuted mth :

" one or more substituents- selected from but. not hmrted to for example, halogen hydroxyl, - -

. -0X9, carboxyl, carboxyalkyl azido, aikenyl alkynyi atkoxy, cycloalky} cycloalkynyl “acyl

25

‘ acyloxy, aryl, heterocyclyl and heteroaryl

The term “cycloalkyl” refers to_cyclic alkyl groups constituting of 3 16 20 carbon

" atoms havmg a single cyclic ring or multrple condenssed rings, for example ﬁlsed or sprro‘ s

systems . whrch may optionally contam one or more olefinic bonds, unless ‘otherwise .

" constrained by the deﬁmtron Such cycloalkyl groups mclude, by way of example smgle B
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ring slructures, for example; cyclopropyl, cyclobutyl, cyclopentenyl, cyclohexyl, cyclooctyl,

and the like, or multiple ring structures, for example, adamantyl, and bicyclo]2.2.1] heptane,
or cyclic- alkyl groups to which is fused an aryl group, for example, indane and the like: -
Cycloalkyl groups may further be substituted with one or more substituents selected from but- -

not limited to, for example, halogen hydroxyl oxo, carboxy, carboxyalkyl, azido, alkenyl :

' allcynyl alkoxy, cycloalkyl cycloalkynyl aoyl acyloxy, aryl, heterocye]yl heteroaryl

The term “alkoxy” deno_tes the group O-alkyl wherein alkyl is the same as defined

The term “araikyl” refers to alkyl aryl linked through alkyl (wherein alkyl is the same

as defined above) portion and the sald alkyl portion contains carbon atoms from 1-6 and the '

- aryl is.as defined herein, after. The examples of aralkyl groups include ben/yl and the like.

The term * aryl” herein refers to a carbocyehc aromatlc group, for example phenyl or
naphthyl ring and the like optronally subst1tuted with one or more substituents selected from :
but not hmlted to, for example, halogen, hydroxyl alkyl alkenyl, alkynyl, cycloalkyl alkoxy,
acyl, ary[oxy, CF3, COOR? (wherein RY can be hydrogen alkyl, alkenyl, cycloalkyl, aralkyl '

. heterocyclylalkyl or heteroarylalkyl), cyano, mtro carboxy, heteroeyclyl heteroaryl

heterocyclylalkyl or heteroarylalkyl The aryl group may 0ptronally be fused with cycloalkyl
group, wherein the said cycloalkyl group may optlonally contain heteroatoms selected from
O,NandS. '
The term “aryloxy” denotes the group O- aryl wherein aryl is as defined aborre. -
_ " The le_r'm ".‘l_leteroaryl" unless and otherwise specified refers to an -aromatic rin'g
structure or a bicyclic-aromet'ic grollp with one or more heteroatom(s) independently selected

from N, O and S and optio_nally substituted at any availdble position by substi_tgent(s)'selected

| ﬁom but not limited to-halogen, hydroxyl, alkyl; alkenyl, alkynyl, cycloalkyl"h"ecyl carboxy, .. :
- aryl, alkoxy, aralkyl cyano, nitro, heterocyclyl or heteroaryl. Examples of heteroaryl groups:

mclude oxazolyl lmldazolyl pyrrolyl 1,2 3 -tnazolyl 124-tnazolyl tetrazolyl thlazolyl:

' oxadrazolyl benzoumdazolyl thradrazolyl pyndmyl pyndazmyl pymmdmyl tluenyl -
isoxazolyl, Mazmyl furanyl, benzoﬁrranyl mdolyl benzethiazolyl, benzoxazolyl and the like.

The tenn “heterocyelyl” unless and otherwise specified refers to a cychc brcychc or . .

tricyclic cycloaikyl group, ﬁllly or partially unsaturated having 5 to 10 carbon atoms; with

one or more heteroatom(s) mdependently selected from N, O and S, and are optlonally“

- benzofused or fused with " heteroaryl of 5-6 rmg members ‘the rmgs may be’ optlonally'

substituted wherein the substituents are’ selected from but not limited to halogen hydroxyl,
alkyl alkenyl alkynyl cycloalkyl acyl, carboxy, aryl, alkoxy, aralkyl  cyano, nitro,

18
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heterocyclyl or heteroaryl. Examp[es of heterocyclyl groups include but are not limited to
oxazolidinyl, tetrahydrofuranyl, dihydrofuranyl, = dihydropyridinyl, dihydroiscoxazolyl,
dihydrobenzoftiryl azabicyclohexyl dihydroindonyl, piperidinyl or piperazinyl.

" “Heteroarylalkyl” refers to alkyl -heteroary! group linked through aikyl portion,
wherein the a]kyl and heteroalkyl are the same as defined previously.

“Heterocyclylalkyl” refers to alkyl-heteroeyclyl group linked through alkyl portion,

wherein the alkyt and heterocycly! are the same as defined previously. ‘

Halogen refers to fluoro, chloro, bromo o iodo.

The term “Protectmg Group” or “PG” refers to a group which is m a modlﬁed form to : P

preclude undesired side reactions at the protected Slte The term proteetmg group, unless

examples of such groups are found in T.W. Greene. ét al. “Protectmg Groups in Orgamc

Synthesis,” 3™ Ed, Wnley, New York, which is incorporated herein by refcrence. The species

. of the carboxyllc protectmg groups, ammo protecting groups or hydroxyl protecting groups

'employed are not cntlca} as long as the denvatlsed moietics/moiety is/are stable to

conditions of subsequent_react-xons and can be removed without disrupting the remainder of

the molecule. Examples of suitable hydroxyl and amino protecting groups include but are riot ..

' limited to trimethylsilyl triethylsilyl o-‘nitrobenzyloxycarbonyl p—nitfobenzyioxycarbonyl o
butyldiphenylsilyl, t-butyldlmethylsdyl acetyl tnﬂuoroacetyl benzyloxycarbonyl (CBz), t-_- ER

butoxycarbonyl - (Boc), -ﬂuorenylnethylenoxycarbonyl " (Fmoc) ' 22 2
tnchloroethyloxycarbonyl allyloxycarbonyl and the like. Examples of sultable carboxyl

R protectlng groups are benzhydryl o-nitrobenzyl, p-nitrobenzyl, 2—naphthy1methy1 allyi 2-

chloroallyl benzyl, 2,2,2— trichloroethyl, trimethylsilyl, sbutyldimethylsilyl,
butyldlphenylsﬂyl 2-(trimethylsilyl)ethyl, phenacyl p—methoxybenzyl,' acetonyl, p-

_methoxyphenyl 4-pyr1dylmethyl t—butyl and the hke

The term “therapeutxeally effective amount” 'means the amount of a compound that,
when adminis‘tered'to a subject foi"treating a d-i's'ease is sufﬁcxent to effect such treatment for

the dlsease The. “therapeutzcally effective amount” will vary dependmg on the' compound

the dlsease and its severity, wetght, physxcal condmon and responsweness of the subject to be_- s :

treated among other factors.

A “pharmaceuncally acceptab!e salt“ refers to salts prepared from pharmaceutlcally

. acceptable non-toxic bases or acids including morgamc or organic bases and morgamc or

organic acids.
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Asymmelric centres may exist in the compounds of the. present invention. The = -

compounds of Formula I may have one or more stereogenic centres and so can.exhibit optical
isomerism. All such isomers including enantiomers, diastereomers, and epimers are included

within the scope of this invention. Furthermore, the invention includes such compounds as

_single isomers (R and /or §) and as miixtures, including racemates. If desired, racemic

mixtures of the compounds may be separated so that the individual ehantiomers are isolated.

* The separation may be carried out by methods well known in the art, such as the coupling of -

a racemic mixture of compounds to an enantiomerically pure compound to form a

diastereomeric mixture, followed by separation of the individual diastereomers by standard

methods such as fractional crystallization or chromatography Startmg matertals of particular

stereochermstry may exther be cornmercnally available -or may be made by the methods - -

described herein and resolved by techmques well known in the art. _
| The Formula I shows the structure of compounds without any preferred stereochemlstry
Formula Ia shows the preferred stereochemistry at the carbon atom to which is attached the
amino group of the § amino acid, from which these compounds are prepared.
The independent syntheses of these diastereomers or their chromatographic separations
may be achieved as known in the. art by approprtate modtﬁcatlons
Certain compounds accordmg to F ormula I, can also ex1st as tautomers whtch have '

different points of attachment of hydrogen accompamed by one or more double bond shifts.

: These tautomers elther separately or as mlxtures are also considered to be w1th1n the scope - -

of the mventlon

The present invention also encompasses geometncal isomers of compounds of Formula I ST

and the mixtures thereof.
Partlcularly useful examples of the present 1nventton include but are not limited to the
compounds selected from Tables 1to5:
" One embodiment of the present invention prowdes compounds of Formula Ib wherem the

compounds are selected from Table 1:
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One enbodi nent of the
i nvention provides conmpounds of Fornula |e,

wherei n the conmpounds are selected from Table 2: Table
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" One 'embodiment of the present invention provides compounds of Formula le,

wherein the compounds are selected from Table 2:

' ‘ Table 2
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One embodiment of the present invention provides compounds of Formula If, wherein

the compounds-are selected from Table 3: - -
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One embodirnent of the present invention prov1dcs compound of Formula Ig wherem the

compounds are se{ected from Table 4

Table 4
Compound . C-orﬁp;iund
No. Structure ] No. . Structure -
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One embodiment of the present invention provides compound of Formula Ih, wherein the

compbund is in Table 5
' Table 5.

Compound

No. _ Structure

F

A F _ NH; O N
95 | o~

The. compounds of the p_reserit .invention can be prepared ﬁfom“":ﬂ-amiﬁo acid .

intermediates such as-those of Formula [1, wherein Ar i$ as defined herein and héterocy_clic. o

intermediates such as those of Formul':_z. IT1, wherein I, R, R%L R, R R’ RS, R’ anid. R® areas ..

' defined herein, using. standard t:ciupiiné conditions followed by deproiection of the amine

protecting ﬁmctlonahty Examples of standard coupling conditions mclude EDC { 1-ethyl—3-
(3- dunethylanunopropyl)carbodumxde]/HOBT (1- hydroxybenzomazole) DCC (dlcyciohexyl k.
carbodumlde), DMAP (4-dlmethylammopyr1dme) HATU [O- (7 azabenzotnazole-yl) K

NNN'N -ten'amethyluromum hexaﬂuorophos.phate HOAT (1 hydroxy-?-azabenzotnazole) -

mixed anhydride methnd using ethyl chloroformate or methyl chioroformate in a suitable

" solvent such as DMF DCM, acetomtrlle toluene THF and the like or m:xtures thereof and R

in the presence of a sultable basc such as NMM (N-methylmorpholme), DIPEA (N, N—
dusopropylethylamme), tnethylamme and the like. Examples of rcagents used for

. deprotectmg the amme protectmg moxety will depend upon the nature of protectmg group E B

used Examples of suitable ammo protectmg groups: mclude but ‘are not hmlted to acety!

, tnfluoroacety[ benzyloxycarbony! (CBZ), t—butoxycarbonyl (Boc), e

ﬂuorenylnethylenoxycarbonyl (Fmoc) 2 2,2- tnchloroethyloxycarbonyl allyioxycarbonyl and
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reagent used..In case the deprotection résults in the formatlon of salt the correspondmg -
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the like. The appropriate conditions for the removal of the amine protecting groups “¢ah be
readily selected by those having well known skill -in-the -art. Examples of reagents "used for
deprotecting the amine protecting moiety 1nclude:lbut are not limited to use of acidic
conditions (_triﬂuoroacetic acid, hydrochloric acid, phosphoric acid, p-toluenesulphonic acid

and the like), basic conditions (piperidine and the like) or hydrogénation conditions

_ (palladium on charcoal or platinum and the like). The resulting compounds may be in the

~ form of free amine or salt dependmg upon the nature of the protectmg group and the

correspondmg deprotecting reagent used. In case the deprotectlon results in the formation of
salt, the correspondiing amine cai easrly bé obtained by treating the salt w1th an appropriate

‘base such as tneth}(lamme,.drethyh_sopropylamme, sodium bicarbonate, sodmm hydrox1de or

. the like. -
RS—'R4 R32
"~ uN” R
) RS N-.Ri
. FG . R7
NH O .
A A oy (R®),

Formula I  Formula III
'Enantii)merieally pure ﬂ-amino:»acids having the Formula II may be conveniently
synthesrzed using methods descnbed m Tetrahedron 1994, 32, 9517.;. Enantioselective

Syntheszs af ﬂ-Ammo Aczds Ed Wlley-VCH New York 1997, Aldr:chzmzca Acta 1994,
27:3 and Angew Chem Int Ed Eng[ 1981, 20 798. '

, In particular, 3-amm_or4-(2,4,5»tr1ﬂuoro—phenyl)—butyric acid may be syntlresized as .
. repoited in the patent application WO 2004069162 and in J. Med. Chiein; 2005, 48, 141,

Compounds of Formula III can easily be prepared from compourlds of Formula IV,

. wherem I, Rl R2 R, RYR?, R6 R’ and R® are as defined herein, by deprotectmg the amme .
protectmg group, usmg standard deprotectmg reagents. The resultmg compounds may bedin
" the form of free amine or salt dependmg upon the- nature of the protectmg group and the.

25

correspondmg deprotectmg reagent used Examples of reagents used for deprotecting the
amine protecting monety mclude but are not hmlted to use of acidic conditions (trifluoroacetic

acid, -hydrochloric- acid,. phOSphD['lC acrd p-toluenesulphomc acid and’ the l1ke) basic

-conditions (plpendme .and the llke) or hydrogenatlon conditions (palladmm on charcoal of
‘ platmum and the hke) The resulting compounds may be in the form of free amine or salt .

dependmg -upon the nature of the: protectmg group and the correspondmg deprotectlng o
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One enbodi nent of the present invention provides
conpound of Formula | g wherein the conpounds are
selected from Tabl e 4: Table 4 Conmpound No. Structure
Compound No. Structure 86 NH2 O N,..----e-N N-A *
WO 0 Irir"i . FEN--N * H3C 88 NH2 0 PGUIN20P000061

ammg can (aa's\l|_§2 be Wm%d Iﬂy trx.ga%ng the salt with an appropriate base sicH s
tnethylamme dlethyhsopmpylamlne, sodium bncarbonate, sodium hydroxide or the like.
. Rs R4 R3
PG,NHRZ

(R%),
Formula IV
éompounds of Formula IV can be easily prepared by a variety of methods familiar to
those skllled m the art. Some common routes for the preparation of such compounds are
ilustrated in Schemes 1totl. -

Compounds of Formuia IlV lcan generally be synthesised from compounds ot F onnula
10V, whereinr, R, R®, R, R7 and R® are as defined herein [Ref: Synthesis, 2005 1881]. One
-convenient route for the synthesm of compounds of Formuld V is outlined in Scheme 1.

R5 R4_

oL
we ONH
el
(R®),
FormulaV

. The compounds of Formula V can be prepared starting from the approprlate 2-nitrobenzyl
| 15  bromide which is coupled with the rcqumred ester of an amino acid in the presence of a base -
such as DIPEA, NMM, potassxum carbonate and the like and a solvent such as DMF 'THF,
" acetomtnle and the like, resultmg in the’ fonnation of compounds. of Formula VI wherem I, -

" RLRC and R® are as deﬁned herein. The compounds of Formula VI are then protected at the

- amine ﬁmctlonallty usmg the appropnate protectmg group resultmg in compounds of ‘ o

"'20’ - Formula VIIL. Compounds of Formula VII, 'wherein r, R%, R5 and R® are as defined herem are
then converted to compounds of Formula VI, wherem I, RY R® and rR? are as deﬁned herein,
by hydrolyzmg the ester moiety under bas1c conditions. Examples of basm hydrolyzmg :
reagents mclude sodlum hydrox1de lithium hyclrox1de potassium hydrox:de and the hke

. _ which can be used in appropriate solvents like THF/water dloxane/water or.

-25 'I'HFMeOH/water The mtro group of Formula VIII can thén be reduced to the corresponding

“ amino compounds of F ormula IX, wherem I, R4 R*and R® are as defined herem by a variety

~of reducmg agents such as hydrogenauon over an appropriate catalyst such as palladlum
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F*NH2 O N* 91 OPF *NH2 O NN No-I"'i * 92 "-OCH3 NH2
0,,--1/Th N; WN* 93 OCH3 NH2 O /ril N WO
2009/ 093269PCT/ | N2009/ 000061 F * NH2 O. 94 N

WO 2009/093269 . PCT/IN2009/080061
platinum,-o‘r rutinenium o activated charcoal or chemical methods such as reaction “with
FeCl; or SnClz/HCI or Fe/NH,4Cl or NiCl,/NaBH, 6: Fe/HCI familiar to those skilled in the
art. Compounds of Formula -IX contammg an amme and carboxylic ac:d functionality are

| then cyclized under standard coupimg condmons for example, using EDC [l-ethyl-3-(3-

5 dlmethylammopmpyl)carbodnmlde]/HOBT (1-hydroxybenzotriazole) or DCC. (dicyclohexyl
carbodumlde) DMAP (4- dlmethylammopyndme) or HATU [O-(7- -azabenzotriazole-yl)-
NN,N ,N ~tetramethyluronium hexaﬂuorophosphate or ‘HOAT  (l-hydroxy-7-

‘ ' azabenzotnazole ) or BOP [(benzotnazo!yi l-yloxy)—trts(dlmethylmmne) phosphomumA

- hexaﬂuorothSphate] or by mixed anhydnde method using ethyl chloroformate or methyl

‘10 chloroformage ina ,sultabl_e solvent such as DMF, DCM, acetonitrile, toluene or THF and the
| " like or. mixtures thereof and in the presence of a suitable base such as NMM (N-
methylmorpholme) DIPEA (N M- dusopropyiethylamme) or triethylamine, to afford

compounds of Fonnula V -

R4 Rﬁ

(R“){Z-/— —— (RB)EZ o
‘ Br ' DIpEA TN A
DMF-— . Formulaw) R*R®
. - . Amine
. . S Protecting -
group :
L HO I 5.
I R P
(R3); . RS . Hydrolysis (RP): ﬁRs ~
- e R ' N Re
. AR A B . PG
FormulaVii - - - Formulavil . -
| Reduction ' ) _ :
RO T Ho -
Y NH; =0 © Gyclization - 'NKQR{ N
.(Rﬂ)r—g/.”: ~R? _ AR (R®, @ . ' RS .-
- S RS N T
. AFormuia X . . ’ ) _ Formula V
15 L : R {(where R&, R7=H) .
Scheme 1’
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N r?i * One enbodi nent of the present

i nvention provides conpound of Fonmla | h, wherein the

conmpound is in Table 5 Table 5 Conpound No. Structuro

95 ONH2 O N, rtir j N* The conpounds of the

WEr280A3269 | nvent i on can be prepared from 13-F&HINY0YRG08H1

';g%&{\lél? g#tq{)lﬁg t r‘l% ds o(PfFoxEx‘nlll VL, WheithER i RVare 45
: [ ned re n a eterocyc c 15i nternedi at es
definedbrrbinds ag disgrebedin $chemsi2a |11, wherein r, R, R2, R3,

Rs.
b d startin fro 2-amino-4,5-
g%ign‘émﬁgmg%e OgsF Ogré?la n}é\énh(éarnel ?1 P glcn gS st 'aﬁ

| dlfluorebnmpdnn ragldc othdhtis mecbxcécbtmmg/v@pprgyxa@tepﬂgm@tag@ﬁs gfchtggdithium
{
alunnn&% g]fﬂ?.rﬁ:% ﬁlglxen l%glﬁgh Il:shl Eﬁfd%ﬁy@ﬁgé rgtlmsrlomaﬁcﬂ: ina o

suitablé Saomemekdtyl amheuhylp ethpyb) d"é}fb od DG de] inBIOBTs -thereof, to obtain

compolF PR P PR oLk E YRR ey s

protect[ufg- ( réa@aﬁbemlot ad aﬁellzﬁblilhmoforﬂl@te or di- rerr-butyl dlcarbonate or

N -tetraneth oni .hexaf.] T
Fluore{x)jlmﬁ%loéwrbpnglz %‘iﬁ%ﬂokﬁr’l‘%z 1g)a sultag%:,scﬁ suc

dloxank(lae TEP} fes@ffg icokmpystuai o Fofnfd BLi THRtBipamide @ Formula X1 are ‘- X

then R \leh o ery GG FOIRHAPS “SPE HEPRY f‘cﬂPon%L or Poct, or

- PCls, r@sh.ltﬁfgqﬁ e BrPotds BF BoHBOXR, WRLY 88 Bl BoudtedIh thiDSMably

acetonitrile,. toluene, THE and the |ike or m xtufes
protected) amigracidiigingian 2pprapyiptebase skehgs DIPEA of iisthylaaing osprigssium

: carbonﬁt% ONW&NEHEBMJ SFGRAR dafSdhate! Qlu? A 1fikbith a@@ﬁlropnate solventto

, ||seproF;y ‘et yamne) triethylam ne and ke.
afford diorpela gdHy wh weia R’ pag Rowrp pedefined fgreim d i perprounds

of Forﬁﬁﬁtﬁﬁl hRROhEPARLY pI‘M:eleled Q@ RRNGnind! H{?Jlﬂa& tlﬁn% gt &lﬁ@ren(olgrotectmg

protecting-group used anpl es of suitable am.no-

-~ group Brantthe eathigy g?edupsvmtpfﬁcqomembl&tofaﬁoemw@txl fonfaregeqepounds’ of

Fonnu@cff\ylwhelerlﬁ ffé" %ﬁ{i ‘i’?%?é %ﬂl deflln%&zl'TV; B’{,(x‘ﬂ'l?([ beﬁ@ Xllen( %Alysed under

-but’ oxycar bo uoren noxycar

-+ basic o@ﬁrhtmr)s re@,ltmg’z)ntcnmpbnlmds oéFhryﬂlda(Wamﬂxoneyi R “and R:are as deﬁned :

herein. A Y 1 B0 00 2003 CRARRORSTL M 08000 O
hydroxtde pduBsmm Ineirgxidet eﬂldtthenmceg which Ran E‘abseﬂen ﬁg&dpﬂ:ate solvents like

- e S B oD RO R LS ol rh o HeSelihey

deproteRie@tal Gﬁd mheemeteynmacds el effoﬁwbm@b@lde QF Fbinmlh 0VI GhétEia R*

f aci
and RSO are :as eﬁned herein, which are then sub;ected to internal cyclization to form

compounds of Formula XVIL The appropriate conditions for the selective removal of one of

the amii "e'l)rotecting groups can be readily selected by those having well known skill inthe " -

art. Examples of ‘standard cychzation condmons meludc' EDC . A'{l‘-'ethyl-34(3-

| dlmethylammopr0pyl)carbodum1de]/HOBT (l-hydroxybenzotnazole), DCC (dicyclohexyt
carbodiimide), DMAP (4-d1methylamxn0pyndme) HATU [O (7-azabenzotnazole—yl) .
" NNN’.N -tetramethyluromum hexafluorophosphate HOAT (1-hydroxy-?—azabenzomazole)
- BOP [(benzotnazolyl l-yloxy)—tr:s(dxmethylamne) phosphonium hexaﬂuorophosphate], S
" mixed anhydnde method usmg ethyl chloroformate or _methyl chloroformate m a suitable .

; solvent such as DMF DCM acetomtnle toluene THF and the llke or mlxtu:es thereof and o
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conditiorS (trifluoroacetic acid, hydrochloric acid,
phosphoric acid, p-toluertesul phonic acid 5 and the
like), basic conditions (piperidine and the |ike) or
hydr ogenati on conditions (palladiunron charcoal or

wb adobmaspssand t he |i ke) The resulting conpomnq}mvmooml

in the formof free am ne q alt depen 0]
in_th, gresence o<ff 3 Fuitableopase 1l 2 1*814%1 éfﬁaﬁﬂﬂg’" F(%E@S ﬁH’t‘er}b NN
dusoﬁ;l@@,réa; tr{egggﬁmegﬁeﬁghﬂen case the deprotection

results |n the formation of salt, the correspondi ng
am he Can easilyi. be obtained by treating the salt

W th arg_ap rocggdl_ate 10 base .sw&ch
@ g‘adl um

~triethyl eydi et h§t4g6dr opyl a
bi carb ,ﬁ%dl ut'e hydroxi de0 e, | i ke.- PG NH O

ArL. JLOH Formul'a H (R8) r Forrfuj,,a,xl I
15Enanti-bnerically pure Am no  acjds having the
Fornmula 1.1 may be conveniently Pmﬂhesfptzefd" usi ng

, Methods described in Tetrahedron; 1994, 32, 95174.,
Enantl osel ective Synthesis of /3-Amno Acids; Ed.,

Wl ey- New,Yor K chib&fan Al fr &a Acta, 1994,
-27: 3 and ngew Chem-i—m——Ed— Engl 81, 20, 798.
I n ParticufarNH-PG = NH-PG '
3-am no. 4or@@am 5-trifluoro- phenlgbrn)nabutyri c acid nmay be
synt hesi ze Ggsr eported in the Patent appli.cation
WD 2004069 % 1:80:#1 Med Oient, 2005:4S; 141. .
Conpounds E8F mu ®l can easrly be prepared from
conpounds Of. Fouamgla I'V, .n wherein r 4 %oob: ,ret,

y?

R5, tcs, R7 andd RS are as defined h ré’
- depr ot He Sﬂ‘i)%"f' prot eﬁc “orp@p, Using
st andarrd pm{ectr rgk_esultrng
conpounds nmaygbe i & Wh of free &y pe.Qhwsalt
dependi ng.wpe@ the: nature of ‘the| protecting group and
‘the 25 *responding deprotecting |&¥§¥t used.
Exanpl es of "reagents .used for depfotec tkNng t he' ani ne
protecting rml“'é}t,ycmml ude but- are notR4 d@d to use

of -aci @i onsit i ons (trlfluor ci d,
; hydr och acid ~——phospher PG
p i ol uEREST Hpnr cAaJ@PGBmeﬂg"OPhe i;l basi ¢

- Condi ti QRSa. P! Peridi ne and the |ike GOr hydr ogenati on
condi ti ons{(pal | adi um' on .char coa#fmmxvpl ati num and the
like). The/|resmhicoupipgConpounds may be in the .form of
free amnelor-salt. 30 depending .upon the nature- of
‘t he prot eci |ng roup and the - correspondl ng &protecting
reagent . dng n-case the deprotection results in

- the forng Realt, the ‘corresponding WO
2009/ 0932 .QI I52009/ 000061 "anmi ne can easi | y be
obtained by tremting the salt with an appropriate base
. siMi as rtoﬁd'u:ezmyl mi ne, di.ethyli-sopropyl am ne, sodi um
5 bi car bonat e, " sodi um hydroxide or the like. R5 R4 R3
' ' PG'NR2 R6 Formula 1V 5 . Compounds of Fornula IV
can be easily pr epar ed ga:}ieﬁexzarl ety of net hods
fam liar to those skilled in the art. Sone conmon

Thé @bkhBSunti® bf &B%ﬂﬁﬁamtw&&m rs“uah mﬁoamaqvnade af\Biéfined herein,’
: i l.lustrated i-n Scheres 1 mpounds of

10" can bemspnttadT qwcor@a?wﬁéﬁfequiﬂ Eeasgir:ﬁrtrwe% rrs%?ilemeo?mThe compouﬁds

\ 4 I8 8
. OfFor& g %*ggr&e&ggggﬁ&ﬂr{ﬁ aﬂ%er el n i ﬁ@‘fls‘inﬁf} 135‘;5% S%A(K ey ,
: deﬁned&&tjn. bPreeausingvwith &atvessons gedgont omphcsphnrhEseIuaauiphlde in"the '

compounds of Formula V is outlined in Scheme 1.
Formul a V

O
[
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10

20
 phosph i BB he Salely T RIS Abciad BinbipT R todmalor

meﬂ1y1reaﬂizkszeﬂndﬂ§ irﬂl SERBIORIVeat Siched DMRIDEYERkokitil alsiene, THF -

The conpounds of Fornula V can.be prepared starting
fromthe appropriate 2-nitrobenzyl 15 brom de which is
coupled Wth the required ester of an amino acid in
the presence of a base such as .DI PEA, NMM potassi um
WOZIWPAEO6L and the |ike and a sol vent such RCTRR009/000061

' presenzé: bFa duiasik aBlveht $ueh aBdoltfiR, IbbkRne, r)@&éﬂbﬁ[dﬁ@ld ind He like or

formati on of conpounds. of For nul-aNI

mixtungs hslt Faslen puitable RMERSRtRIIRAT /. Fhe %sz}ﬁﬁ‘ﬂé’ Pt mhe

. compdufds B FRmYiiia XNATL RS heRiBbEE WS c@ﬁnp&ﬂﬁs 8NFdfula XIX, wherein R®

flnttlonallt usi ng the appropriate Protecting group
is as defimad) heroiy  hrrler beaso@ Rerdités mb PRraPRIORTIAS sabyshpBighds berene or
toluenE OF B Yl J’n § Rlefoof to @5 &ﬁp(fi’lﬂgs &8F (ﬁﬁlﬁla@?’){ CiREf ?&)@rted in
rein, are en converted to conpounds of Fornmul a :
patentwplicatmnimr WQ96209N4 R5 and R8 are as defined herein,
~by.- hydrol yzi ng hh% ester noiety undersba5|c : o
condi ti ons,  EXan ‘%g;gf_bafie n_giztgzkgg reagents
i ncl ude soffP Uity dg |Itﬁlﬁ Rde, potassium
hydr oxi de add thagbcke whi ch can be used in
.appropriate S%ﬁ%lnts like .THFlwahewwmdioxaneimater.
or 25 THF/ Mafklrs®wate,r. . The nitrogroup O Fornula
VIl can then be reduced br| he, c rrespondlng
am no conpoi nis of ‘Fornul a RX HNANérdin r, 124, | eand R8
are as defined herein, by ardarixety|of reducing agents
Such. as. hydrogenatlon oVer an -approgri ate catal yst
such as pal |l adium WO 2009/ OQSZQQFBCT/ 1N2009/ 000061 -
“platinum or rutheni umoti actlvaue@~mharcoal or
chemical methods such as react P& wiit-h FeCl3: or
SnC12/ HCl or Fe/NHACL or Ni C12/ NaBHA of Fe/ Hal .
“fam:liar to those skilled in the /' Conpounds of
Formul a .1 X containing an ami ne andr%ar boxylic acid
functlonallty are then cyclized undehkxst andard.
coupling conditions, r.ex | e, using EDC
[I-ethyl-3-(3- .5 -  nHESP
diterbipbuds bHPsramid }XIGG:{rb eﬁlidr evvhahejclHPRVailable or can be prepared

R N R e

descrife@-if Bchand an SRk tiigawh ﬂteyé&nmé\&my h%raaﬁ%ﬂ%htﬂ Qﬁlibhme and
reactmggéaf Mq?pggg)glgg ts?lg?t{ttggg%l ot acxg cﬂ[onﬁe under standard coupling

. cond;h%@%ﬁﬁﬁ&ﬁﬂd@ép F?drla‘lula Xix®xWheréih K (i iaSrabeiied adteit dean be prepared R

phosp onlun1hexafluorophos hate] or by m, xed anhydrid

" which pasy thencbe depratpcisdtiprerapiisreonditionseugy asmrlzynﬂqc@oacenc acid or by .
15

i 5 OB S 51y S o s o

. formula KEX eothei m@pccmve dtspExeseiesof shnderd couphig @nﬂa@as mubllde EBC

[lﬁm%%%-gl I SOpr opyg;%?ﬂ;'a%%b%%@%ﬁﬁéﬂl e(tl 19’ benzo azo}?)f or gC r

; (dlcyclohnprumdﬁiodlﬁmﬁe)f, NMUDMAE (4—d8néxhyﬂaminopyﬂme) HATU [0 -(7-

szabin e T CH PGy WP b lEPRP Ry HiOATe, -
hymoxﬂﬁeﬁg%dnﬁﬁﬁzi(jmjgl n, BGPas dgbawbbiaehiylol- ﬁohﬁnﬁs(ﬂlmethylamme)

[ithium5 al um ni um hydri de or borane dlnethylsulphlde
or m xed anhydri de/ sodi um borohydride in a suitable
solvent such as . diethyl: ether or THE or 'DCM or
m xtures -thereof,' to obtain conmpounds of Fornula X
The . donmpounds of Fornula X are then protected using
am ne protecting reagentszguch as benzyl chl orol ormat e
or di-tert-butyl dicarbonate or

Fl uor enyl net hyl oxycar bonyl chloride (Fnoc-Cl) in a
sui tabl e solvent. sucitfis. DCM or 10 di oxane or
THF, resulting in conmpounds of Formula Xl. The
conmpounds of FonitulaXl are then chlorinated ender
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15

-20

o The compounds of Formula, XXVI are: then reacted with propargyl brormdes of the fonnuln
25

25 conpounds of Forrmula XVII. The appropriate
conditions for the selective renpoval of one of the
amtte protecting groups can be readily sel ected by

t hose havi ng well known skill in the ." art. ,

VEO 200pbasgs90f ' st andard cyclization Conditi ORET/IN2009/000061

-and thélﬁlcé«l&emmtﬁg_;therobi afd- Biythe $fdence of a suitable base such as NMM (N-

R N AT

car bodi ani de) , D/VI AP, (4-dinet hyI am nopyr| di’ ne)

HATU [0(7 az trlazole yl)-

N, N, AP, N, ' 4etrarret yI ur oiflum hexaf | oarophcjfphate BOAT
(1- hygkawyeds ezaBenzot Eaam-Rj-soc ~BEP-

[ (benzotri azol yl yl oxy) - tri S(dl et hyl am nesI

phosphoni um he dgorophdgﬁ‘l’féfet - i xed "EREr i de
nmet hod usi ng et hyI - ehl grof ormat e or et hyl
chloroformai e in a suitafe®e4ol vent such as DVF,

WM: cARhAAs b Fdrﬁulat}gt@@ ABereill ; RFardNg b8 ddfiied Bérein, can be

‘I ni xtures thereof. and WD 2009/ 093269PCTAN2009/ 000061

prepayed foHewige dhe Rrasedire gessribadaty SehimeS, starting, SopMbe appropriately

substitled B hits| HERE M BRI AS )whm@'cBE@e £dMNEltd a8 lﬁ{eo&)ﬁle?ﬁohﬁ %’dhﬁ@s) using

triethylam ne and the ik

* sodiumade 1y 3iapised iy e/ DMFSorT R oiaduensupdar g Agesonditions (o

form é&rﬂé&ﬁ&d SNFdaula XRIMWhGeillahd R afdfddelhed Rein, which are then
NI- 12Am ne: deprot ection Formula XVI |lnternal

' reduwboﬁlea? rRytRgeduging eaudisions asing tripeny bplosphipgin\FHF/water, rexglting
in the"l&liﬁﬂﬁlofi‘ o&dﬁép&%ﬂ{goinﬁﬁés%f FR B8R M RPRe as defined -

For nmul a
heretn. The amine ﬁmcnonallty of compounds of Formula XXII1 was protected with a

smtablc protectmg group ‘such-.as benzylchlorofoxmate or di- tert-butyl d:carbonate or '

Fluorenylmethyloxycarbonyl chlonde (Fmoc-Cl) in a suiiable solvent such as DCM or
dioxane or THF, to afford compounds of Formula XXIV, wherein r and R® ‘are as defined

_ herein. The nitro group of compounds of Formula XXIV. can then be reduced to the

corresponding amino groups of Formula XXV, wherein r and R? are as defined herein,. bya

: Vanety of reducmg agents - such as hydrogenatlou OVer an appropnate catalyst such as

"palladlum platinum, or ruthenium ‘on activated charcoal or chemical methods such as

reaction with FeCl, or SnCl;;/HCl. or Fc/NI-L;C_ll- or NiCl/NaBH, familiar to those skilled in

. the art. The: amino coinpoundo of Formula XXV are further subjected to: diazotization

reaction using sodium nitrite in the presence of acetic acid/water, followed by reaction with

sodlum aZIde to afford compounds of Formula XX VI, wherem rand R8 are-as- deﬁned herem L

XXVII, wherein R is as defined herem resulting in the formatlon of compounds of Formula

- XXVIII, wherein r, 'R®and Rc are as defined herein, which upon heating in a suxtable solvent e
: hke benzene, toluene, xylene and the llke or m:xtures thereof resulted in the formation of - . -
' compounds of Formula XXIX [Ref: Org Lett., 2008 10, 1617). The -substituted propargyl

o brormdes of the formula XXVII whlch are not commerc:ally avallable can be prepared by

30

those skllled in the art by followmg prooedures well documented in hterature Examples of
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-heremt\iw W@é/ﬁ%’ﬂe N‘f@t 8f

Schei ne 2 The conpounds of the Fornmula )0C,

wherein r, R4, Rs., Rs and Rc are as defined herein,

10 can be prepared from conmpounds of Fornula V, as

descri bed in Schenme 3. The conpounds of Fornula y are

OHIEIBBA t 0o conpounds of Formula XVIII1, whBFEINGCOs/0gAqe!
such Proce%ure:ts mcltgﬁgllétg agolragt; mngéﬁ% ggusrufggﬁétg%go&ﬁrg HBMW%g %Fbp%rgyl
aicomﬂ@ﬁ&/tme@aﬁc@ﬁmt/hm@@omlowoemqweeem oéatocﬁhoétcslammatsltgef Tet.

\ u b e@»g) Ha di oxane and

Le” 1?% 5?1 %ﬁg§o‘$%n$sq%?!e?§?%e§e%?éu eg)ra)[(:}é/utg?]:bl e heating .

conditions [Ref: J Org. Chem; 1964, 29, 2311. The

compounds: 9 Formula XVLII, re ‘then reactedyaith
conpou For ‘mul a er eln Rg is @ def med
her ei n dndet” heat in ng ons in an gpfrepttate

sol verY, such as benzet®®or 5 tol uene orRBVESO or _

‘m xtures thereof to giye Cappounds of Fqrmil, I% )(X .
[Ref: reported.in patent appl i.cation no. 620941]

H (R8),-4(x.R4 R4 R6R7 PG Formula V (wherg R6, 'R7 = H)-_-
0 RGAHN N112 " Formul & XI X Schenme 3 . The
conpounds of Formula XI X are either comer¥cial ly

avai |.aQl®, or can be pr red 210 by thosexskid.l ed in

- the %N@ conveni oWl&; for—the arg;“;,c,on of .
suc onpounds is .de |b I n Schene 4, Strtlng

‘W t he comrercially 2ai | able tert-bu ))1 ar bazate

ancl FrPEX¥t ing it wit FerHE™appr opri at el yrrsaBsti t ut ed
aci.d RECL d chl oride, Under standard coupling -. _
condi 1oﬁf\c’ frpounds ‘of Forrmula )OU, wherein R i's as
defi ngd BE¥RPH' can be prepar edgs whi ch can then be
depr ot eat ed. under acidic conditi s:such as using

trifluordn cacid' or by sing hydrochl oride .
gi s, NFB' ueri esubphoni c &ci d and the Ii ke,

res g. In conPotuids .. ) o
resﬁ@ttlve salts. Exanples of _
condirir@mGinncl ude Epc - (R, .

[ 1- et hy1-37( 3- di nBt hyl ani nog&ml)&ar bodi i mi deJ/ HCBT
(1- hydroxyberi zotri azol e) |cyclohexyl
-carbodi | j ni de), DMAP (ZSciiemeﬁhyI am nopyridi né); HATU

V V@é ogﬁr ar n:eht{tq;t uronium” J#lexa'*\lf u%} cl){é) osghgfe as Wefd higrein,

can beaﬁe]iaged rfﬂimﬁ’g Eh:a:ln@edmt desrbddei ; Sc%’e 6, starting from compounds of

rormf . SEA A L R SRR U] e frmasion o

: compo\ibclshﬁﬁ Fosmilg )éXHylwhe&ﬁﬂ py & ORfTE.th B ajEEﬁilyléﬁned herein. The

compogg Oqu?ﬁ onn{a e§){b(gqtr5 é.ﬁl'“ st> %lﬁeedf’fgs\&%pnt Oiyd%tmn f‘olB\I\-{rEd bDCI\{lemal

: cychza%ﬁﬁ% 293126 %B’Ebe\l;{H?, QP BLARAORIXE Whetdher, RKR® @i RA dké 4 Reined :

her eof and Presence of a suitabl e base” such as.
PHEY, ERJIBEH3L.

(, N-dii sopropyl ethyl amine), triethylanine and the

i ke. H2N- NH- Boc
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00 it)1-.-HN NHTBocRAHN- NH2 Fornmula X, Xl Formul a. XI X
Schene 4 The conpounds of Fornula XXl X, wherein
r, Re and le are as defined herein, can be prepared
followi ng the procedure described in Schenme 5,

veo zooe/baazpof rom the appropriately substit ut edp@rmaesmeoos
benzyl brom de, which 'can be converted jp the
correspondi ng azi des u3|ng sodi um azi de ™—a suitable

sol vent. Irker£m5 or Tit' or toluene ungderyh tj ng
condit o Rm conpgurdsrof Fopay - RWwher ei n
r and 8 a qf i ned—herein, whi [ enr*10
reduced u der eutral reduci ng conditions uggng

tri phenyl hos ne in THF/ water, resWwaixi N the
formation 6 'respondi ng anines of Forrula XX I
wherein r and R8 are as def|§§a"ﬂ pasipt The ani ne.
functionality of conpounds o Fornu a XXiiI'l was.
protected with a suitable protecting grodp such as
benzyl chl orof ormate or di-tert-butyl dlcarﬁb te or

Fl uor enyl met hyl oxycar bonyl chl ori de (Eaqgc kn a

sui tabl e sol vent such as DCM or 15RejHp e O TL-IF,
to afford -conpounds of Fornula-XXIV, “whereNn’ Fand. R8
are as defined herein. The nitro group of cdﬁpounds of
Fornul a XXIV can then be reduced to themserxsxespondi ng
am no groups of Fornula$§%v whereln r and R8 are as
defined herein, by a varis®™§ %t reducing agents such
as hydrogenatlon over an approprlate cathhyst such as
pal | adi um_ plati.num or ruthenlunrﬁnﬂagﬁrwated
charcoal or chemittad net hods suchf-gs 20 reaction with
FeCl13 or EB’C Br FEFRIFAL or (N ¢¥ 12/ NaBH4
famliar to Rgeqer h?e ar he ami no
conpounds. Of ‘For h@ XXVPUEFe Turt h ubjected

di azoti zation ;qutlon usi ng sodlunrnﬁfklte in the
presence of ac I %C|d/mater T ol Irenaeexby  reacti on

Wi th sodrudrazrd -t'o afford conpounds of Fornmul a
XXVI, wherein rand R8 ar e. ascu@af,Consd lherein. The
conpounds of Fornula XXVl ar etBexmescted Wth,

propar gyl brom des of the formula .25 XXVII, wherein
Re is as defined herein, resultlngFrQ {I96E or mat i on of

conmpounds of Formula . XXVI1I, whggel n Rs and le
are as defined herein, Wich upon Weatjdg in a
suitabl e solvent . |ike benzene,. twlLuene, -xyl-ene and

the like or mxtures thereof, resul in the
formati on of conpounds of Fornula A [ Ref .
OrglLett., 2008, 10, 1617]. -The substltu%ed propar gyl
bromi des of the formula XXVIT, whi ¢mugsn not -
comercial l'y available,ﬁﬁgwgq prepared by 30 those
ski-lled in the aft by- OW Nng- procedures wel | .

The sempesmide df Formuld m,uﬂmﬂ&dﬁ‘p RéandoR® arg\gs defined herein, can

 be prepfidd 1) ORABRRE Tk NRAARL0 U0l R REREREY il %srny&@ds of

usi ng ono osni-ra reac

" - Formubr ¥jgehgy R°aRE i), mredctdihatlﬂpﬂhplphlbmphodphhta dsisg varlous bases

._ are thélf REGEW %@ﬁﬂfsb%dc&a@%ﬁ%&assiﬁﬁ@feﬁ%ﬁdeoﬁ 4 base

. such aq-éqcﬁunEV\E drpc%glg%ﬁr\ﬁgggshﬁ%gﬁa@% Cﬁgﬁemtass gcglg{e ?Ef; fgtassxum

tert-bulRiRS i 448 hble Forvand mceXZ(H}( SCDOMIR 16 afford corfﬂitﬁmds of Formiula
conpounds of , For mul a wherein r, R4, R5 and.R8

XXXIh wherpin 5R'j Reandoy are as d"é'ﬁ'ﬁd Berelsy e%r@emerdsmFﬁgnr*ﬁ é(XXH '

usmg
conmpounds of ‘Forrul a -XVIT| whi-ch upon reaction wth

2-am noet hanol result in the formation of 10 conpounds
of Formula XXX, wherein r, R4, R and R8 are as defined
herei n. The conpounds of Formul a XXX am t hen subj ect ed
to Swem Oxi dation fol | owed’ by internal cyclization to
gi ve the conpounds of Fornula )bOC. 1, wherein r, R4,
Wand 128: are as defined herein. [Ref: WD 96/20941, WO
96/ 23790, EP1183243]. PG Formula XXXI Schene
6 COOEt Formula XXXI'l' Scheme 7 The conpounds
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20

. such as sodi um hydri de,
Li t hi uni di i sopropyl am der OBU
pot assi unctar bonat e. .. and- potassiumtert-butoxide, in a
sui tabl e soI vent like THE. or DMF, to afford
VWOAWAMNIFES. ' of ' For rrul a 1VON wherein r, RACTAH29KE00E
her ei T F [ a
oee s S bk abe AR R TR ROERAATA TR a't@g%s‘f”’-’l” 284,51,
4370 @Gfréfa’o‘mdemieuict_ne&utm]de as :a base, using WO.

2 SShSR TSP 0001000003, T vespenoghgiie o 0t

herein2 Q&8 be Plepafsd’ By Ablowiag ahe PpeRsdure ik | demd)eﬂ har Sclfe]n.e 8 ‘The

 conmas oS FRNN it SRS KO e R e el . v

deprotec&ﬁmmdmhye fuattculitGnd Ben m@ﬁﬁdidﬂﬁ.o&ﬁ)odlﬁﬁmfll ‘beghila 1, under
Schene

5 conpounds 'of
sandapd copng SRadES. RV P OGP R Yy e A R

R’ andlRROLLLIRE ﬁéreﬁh&xﬂ?l&beoffswﬁﬁird QB@link ordidorishiasiude EDC {1-
Ied w th cong ‘ﬁ of Fornula undﬁr st an

ethyl-f,o TRy g HARY i nOcbips

herei n. Exanpl es of st andard coupling condi'tions

azabenzaiagplesy N, NV -tetramethyluronium  hexafluorophosphate;  HOAT ~ (1--
' hydro:%ylﬁﬁﬂl‘énz%ri@xﬁ:lgj' met hgbam nc%&gma}&?ﬁb%& )r%zg@lxﬁmmne) .

droxybenzotri azol e) di cycl'ohex

' phOSph,@rmlmaﬂmraef}OSphat@l\/mme@éanwdmdemmh@msmm}hxl e9formate or

methy Blofoh AL in 2 uitabls solyen syl o5 DMF, DM, acetonitdle toluéne, THF -

. and thhdika ot uoxtursh dbqrendtaad it@Tpreseace of & sultable base such as NMM (N-

| methy%gé]h%ﬁ%{@i g\"/\ifﬁ.ge(w ﬁtdﬁlg(ﬁt?&{y?el)cﬁg rrF ner}b Itrhetl}%ar%lﬁe and the like. The

compaphdss ph d"fmunhah XHIVU Gwreosp hhmp hyairel]yscdrmmkd Mh:y adondigons using

approgfeife HeiAne bebipoufilh BE ERLANEX R WHBERA, ar R g e

as def&eethemut rwlueh Weﬁé Uenisr cbidled Svitndppirbiatd kmires uideet stagdard -

comlig SR 2 LDG B Sognce O 8, S L2l DISB P ElBles

" of bas(né\l lﬁﬁﬁlyz&@p&%ﬁ@hﬁ&lhﬁnsﬁﬁhm hydrekity| RiNiuRe Kydehxidee sodium

e conpounds of Fornul a XXXV were then-

methoxe Bt /0 cikin OUHCIE8R (oo S| ¥ BTREORSEF GO Opfel BHE/water,

E dloxan@ﬁ@@rgprmmdmagpnpounds of Fcirmula XXXV, wherein

“Ar, R5 and R8are as defined. herein, which were
further coupled :wth appropriate am nes under
standard. ; 20 coupling conditions, resulting in the
formati on . of conpounds of Fornula XXXVL Exanpl es of
basi ¢ hydrol yzi ng nmagents. include sodi um hydroxi de,
['ithium hydroxi de, sodium nethoxide and the.. |iKke,
whi ch can. be. used in appropriate solvents |ike
THF/ wat er, di oane/water or THF/ MeOH water. WO
2009/ 093269 COOEt R PG N9 1IN N NHPG Ar LCOOH . For mul a
Il PCT/ 1 N2009/ 000061 PGA COCEt NHO IS ¢ R
Ars."...k.". 11, N NJI 0O Ro PG'0. ks R4

38
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-1 Formula XXXVI  Schene 8 The conpounds of
Formula XXXVII, whereinr, R, R .R5 R6, 12.7 and R8
are as defined herein, can be prepared fromthe
conmpounds of Fornula V by followng the 5 procedure as
wesophdes® i n Schene 9. The conpounds of For moiraNdovmbnR:
W kyl at ed e ani de p03| tion uggng appro te

hal i de |ﬁ?%o§)dgpese ce §fFC Uit abl e bases rf Rk%&é%dl um

hydri &8; si um CErsonat e or eesibple e, in a
sui t'abl el pogar sol vent™8ti'h as DWF, THF and Nhe |ike

or the mi res .[Ref: US 20060148790 and 3 bd. Chem
2007, 50, 64]. .( R6)r Forrilula V.Forrul/a XXXVI I
:10Schenme 9RY): The conpounds- of ~ For nfi™& *®oaws), wher ei n
r, R4, Ron..B&n R7, R8, k'and | e are a5y defi ned-herein,
can be prepared by 'follow ng the procgdure as

descri bed i h Schene. 10. The conpound of' Fornmul a _
XXXV e vvherel n ® RS CH2COCEt - angdgr, R4, Ry, RS, 127
-and R8 age o Rdefl e‘qlgahe n, can bemh)mlkbhy %%H under
basi qu\ghgl/lt 0 af 'o aﬁd' t he e\om/lso,dhg

For mul a XXXV |, nHher e~ R4, R5, R6, LR7 nadd RS are
as defined heneipn, which are furthér cou to.
various :amn nder standard coupling itions to -

provi de the Congeynds of Formul.a 300(1X. E&&npl es of
basi ¢ hyew@kygai ng reagent s incl ude medixxn hydr oxi de,
l'i thi um. hydroxi-de, |um thOX|de and the -1liKke,
whi ch- can be ‘used in ap te solvents like WO

2 TR LEBRRAEAPEF ﬂ'drhhmmaaiereli FRWet’eR?, R, R7 and R® are as

xane/ water O THE/ Water. Exanpl es of standard
deﬁnegl Eeﬁrp,n@anc G Preparsdgrom the compounds of ggrmtda V by following the

dute hsigbedrDell fir Sédeyde B- 113 | .
procede]F/HCBT (1-  hydr éeﬁbenzﬁ"{rﬁuggl%%%m”%%ﬁ@%amthe

emide P jpiHeHE WRTOPEMEPEl: i thsresgheerAt AwEaPRa habsscike SO hydride,

-tetranet hyl uroni-um 5 hexafl uoro

- potassﬁt@n émﬁcﬁﬁﬁ%%ﬁdﬁwb%ﬁéhn ystll\iltalyle po/laﬁ solv nt such g5 DMF, THF and .
- the hke o1 1y aniesssps [Ref,UP 3A0HH #3796 ahady. My hem 2007 '50, 5564]. S

[ (benzotri azol ylzl- yl oxy)-tri s(ddsn@t hYl am ne)

. phosphoni upéR | uorop U(Tsphat,gl; Qed anhydri de
method  usi ngnet hyl, chlorof gr mat}% br nekhyl
chl oroforrmtRe n swtabl e sol y ch as DWVF;

acetonitri Re, | uene, THF and R ,\ } ke or m xtures

thereof and in presence of a SUI bl e base
such as NWM (N- n€®hyl mbr phol i ne), .
(N, N-diisopr opysiet-hyl ami ne) , 10t:rodmeat)dw,ham ne and the

[ ke . (R) Scheme9 g '
' The compounds of Formula X3XXTX, wherem r, R, Rs R6 R, R8 Rar and R" arcas -

' defined herem can be prepared by following the procedure as described in Scheme 10 The B

compourids of Formula XXXVII, wherein R' is CH,COOE and 1, R?, R®, RS, R’ and RE. are

" as defined herem, can 'bé t_xydrplysed under basic conditions to afford the’ ,compounds of

Formula XXXVIII, wherein r, R~4 R5 R6 R’ and R® are as defined hereirr which are further

. coupled to various- amines under standard coupling. conditions to provide the compounds of

Formula XXXIX. Examples of basic hydrolyzmg reagents include sodium. hydrox:dc lithiu

- hydroxide, ssodium methoxide and the like, which can be used in appropriate solvents like .

39
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Foimula . XXXVI1 (where Rl= CH COOE0O (R),. Fornmul a

XXXVITT (,.t RONH 1 Fornmula %X X Schene 10 As

shown in Scherme 11, the conpounds of Formula )00C I

can alternatively be 15 converted to conpounds of
WRRPHIPREY (XXX, wherein i., R4, R5, and R8 HRCAIY09/000061
" defined herein, via basic hydrolysis followed by

* THFwdberp idioxgnefivater thﬁiléfb’bﬁ)cbﬂwhtalt Exainpies pEstahdard goupling beditions

nciudgl” "R | BRI RenB R R R RV o

hydromjbebaEmazohydr 0 IQQ(E ng (chcagbhegi i'nc bardmhmde)u m DMAP  (4-

s gy T A SR BOEL e Bion

hexaﬂhodoph@ﬁhafé-lE/fmm (1- Hydamnaémémtrmolér)HFBwO H{benidridzolyl-1--

oy SR ] R B B el s

using huﬁrmﬂeﬁm& o rﬁétﬁ!/le:}]lorofonnate ina sultabie solvent such as DMF, DCM,

C ar podi i m-de 4-
: acetonét’%%f \gﬁ%ﬁﬂo lﬁlgﬂ% ﬁ'@ iﬂg)or 1}1{9)8 thereof (and in the presence of a suitable

base [sﬁléﬂ- az abaarot (V-a% En , Brphl- t %
2009 093269PCT/I /OO 61 hexaf orop #&?e H&)

. triethyfarine h@’é‘feoxy 7- azabenzotr| azol e); BOP

[ (benzotri-azotyl-"r yl-oxy) -tris(di met hyl am ne)
phosphoni um hexafl ‘uor ophosphat el ; m xed anhydri de

met hod usi ng chl or of or mat e RQF" et hyl
- chl or of or.m&Pari %1sumyatuse sol9 tguch as DMF, DCM
acetonltrllpe t TuenﬁHF*’a d R ke 8f mi xtures

t her eof and & i e presence of 5 pabl'e 5 base such
as: NI\/M(I\I-math rphol i ne), D|PEA

N: di i sopropyl et hyl anmi ne), triethyl am ne and the |ike.
| RaRONI -1 - PBESH'a XXXXI . Schenmeforexxvisome . -
represent(ﬂeneﬁécemnﬁi és of the novel heterocyclic

i ntermedi ates synthesi zed usi r]gRbWelbprocedures

descri bed in Schemes 1-11;.include but are not linited

to: OHNCNHNH NH ‘ RS R
: . Lo ' : ' PG.N [ 2 Ra‘
N\)LN/
R? R
(‘Rs)r
. Formula XXX1X
Scheme 10 -

As shiown in Sehéme 11, the compounds of Formula XXXIIT can ;l'témﬁti{rel‘y be

converted to’ compounds of Formula XXXX, wherein 1, R*, R®, and R? are as defined herein,

5 vxa basic - hydrolysns followed by couplmg with the appropriate amme resultmg im the © -
formatlon of compounds of Formula XXXXI wherem r, R, R, R R® and R® are-as deﬁned '
_ herem - Examples of bas1c hydrolyzmg reagents include sodium hydrox1de lithium -

' hydrox1de sodium methoxzde and the like, which can be used in appropnate solvents like " -

THF/water, dmxane/water or THF/MeOH/water Examples of standard coupimg conditions.

include .- -EDC . [l-ethyl -3- (3 chmethylammopropyl)carbodum1de}/!—10BT . (l-.
- hydroxybenzotriazole); DCC .' (dicyclohexyl = .carbodiimide),- DMAP 4-

dimethylaminppyri_diue)_; HATU. [O-(7-azabenzotriazole-yl)-N,N,N "N -tetramethyluronium

40
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It is understood that, as Used herein, references.
to the conmpounds. of -structural. . Fornmula | are
meant to also include the pharmaceutically acceptabl e
salts, and also salts that 10 are not pharmaceutically

W tRpiaidee When they are used as precursors pbgmi2a®dnocs1
hexaéree co ounds or .. their pharmaceutically acceptable

. 'éﬂf?%h % Sy Cyhdrew tazbenzpiizal)onBOPTHeenzotriazolyl- I
yloxﬁmﬂﬂﬁﬁﬂ&/lﬁﬁmt:ﬁﬁh&bﬁtﬁﬁ% hekmmp'hg hiTEY Q&c la)rllh)dndc method

nistered in-the formof a pha ceutrca
“S‘“gaeéﬁn ¥ &ple &ﬁ?‘@%“a‘l’ftmqbﬁé ch@rqummmrmm jodveeint §uch as DMF, DCM,
acetoARERPIARLE THH hnd HETRE %r Bﬂxtﬁx@L Hl%reopﬁlﬁpngn tﬁg esgn%g]of suitable
pharnaceutlcall acce non-toxi ¢ bases oF i &s
base | gughygash g NMdr géhlineth nglg)élm)c PaRRS (AV- amsj)prap@legahmne)
triethQlamir 8 Bleqii@ci ds. The salts may be prepared during -
he final isolation and purification of the compounds
or separately hy making basic or acidic 'additioh
salts: Representatkpyg salts of basic ounds of the
pr esent |n§§?ﬁ fi égn be -pr epar exf #y|-Teacting free
base form ‘i e 0 tPR. upit abl e aci d,
i ncluding, bu n%ﬂ@gJ%% aceta eb .. WO
2009/093269PCT 009/000061 tri dQr oacet at e,
adi pate, citra aspartate, ben e
benzenesulphonat & bi sul f at e, bajluRaIK butyrat e,
canphor sul phogal.eexsdi f1 uconae, hen1su|fate
hept anoate, formate, funarate, I'ac&P® nualeate,
nmet hanesul f onat e, haphthylsulfonateL ni cot i nat e,

oxal ate, picrate, pivalate, suB®waie, tartrate,
tirchl oracetat, glutamate, p-toluengsul phonate,
hydr ochl ori c, hydrobronic,vsulphuri%i 5 phosphoric
and the like.- Representative Salts fN Ldic
conpounds 6f- the present inventRpRf ¢an be prepared by
reacting free acid form of th&G ﬁ?@ wth a
sui tabl e base, including, but nof |iNMTted to ammoni um
cal cium magnesitim potassium 'S turi salts, salts
of primary, secondary and terti am nes,
substituted am nes including naturakdy occurring ones
e.g., arginine, betaine, caffeine, choline, glucem ne,
gl.ueosam ne, histidine, |ysine, TBFFEESIine, 10
pi per azi ne, plperldlneScmwudlua triethylam ne and the
i ke. Compounds of the present invention that contain
‘a carboxylic acid (-COON) or ‘al cohol 'group, their

. Som zpmsentatine exainples at tfmmoaﬂl IR tepsulyelicSinRkm 48O XHtheSized using

a t, dthe |'ik |
the proihuS aBHEReAR STRLRNS 11 £ '%%'eq% bt Beidimited tany (e

-~ like,. cange enployfd: ds of the present
|nvenhhdhﬁﬁhat wbnpphfe nitrogen atom may be
haY

quat er i zewi t hi\al ' , alkyl sulfates and the
15 1i ke=Such @ permit
wat er sle andYe#| sol ul

e preparation of both

conpounds of the present
i nvention. ‘¢t shodl:d .he tedbgnFzed that the free base
or free aC|d forms wil’l -typically differ fromtheir
respective salt forns somewhat in physical properties
such as solubility in polar solvents, but otherw se
the salts are equivalent to their respective
free' -forms for the purpose of the invention. 20The
"pharmaceutical ly acceptable solvates” refer to

solvates . with water (i.e.., hydrates) or
phar maceutical ly acceptabl e sol vents, fox:exanple,
et hanol and the |ike. The invention al so

enconpasses "prodrugs" of the conpounds of the present
i nvention Wi ch upon in-vi®o admi ni stration undergo
chem cal conversion by netabolic processes before
becom ng active pharnacol ogi cal substances. In genera
such prodrugs will 25 be functional derivatives of a
conpound of the invention which are readily
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25by i nhal ation, intranasal, transnucosal, inplant

or -rectal admnistration.., Preferably the conpounds
of the present inventiOn.are adm nistered orally,
parenterally or topically.. .. In :an

WErageosaéht , t he anount of the novel conmpountfS/INZAAP/ALYO61
the . Formul a according to the present invention to be
i ncor rategwéptggkgﬁrgharnaceut|caI conposi tions of

e pkesent™{RVER

can vary over a w de ran gg
" dependi ngwbsieir Rbinmelected domagraig cansising of 5t F-AF a4 e,
t he or d@hereih A" ﬁ@el&d‘ieﬂaﬁoﬁldz grtﬁd’r‘n&o&&wuf toraf Lhé

diggibw-) the patient's bod ght t he dosagg orm
the chosen rowcbf %’? e nu @
-adntnlstratlon per day, . i cal the 3 -un

e conpound of Formula | in the pharnaceutlcal :
gpaigi;?ns of["t e prese nt| mrll 'ge- rom
: prox Y00 ‘ng'tut
embodi ment, the gaily dos€ of c npos t|on npifi si ng

t he novel conpotlnda havi ng t he' F
2009/O93269PCTH1N2009/00Q061 Fornular{ isin th range

.é Bout 0% Hgtﬁg % 100 Etﬁﬁg
wei ght the subjgct Iim need gher €of whi

be adm ni ste . as a‘srngle or nul
In ap enbod Egﬁ% t heHno co

,sm?N corm3§jﬁ%\( e preset

ar cularly useful Of or the tFea ' of d ase(s) or
order(s) which 5 . are-parth uIarIy acute in nagure

and whi. reqU|re short ter Eut mld fo noder

treat or_eve me chrd;£$ condltfgps mhlcmijf

‘“Egyﬁbly r espond ofka Nat evi ¢ fﬁ@jﬁ

ounds haV|n@ t he For a or co sitions O

.conp ing them~The conposj RS conpr
nov I onpound h ving the Fornula I

L acvg roth cal [ i
hologlcal condltlon | ended to bg prevented

: tre ed 10respec er he V inhibitors éf
i nvent i o Fe usef ul f e proph Ia
pe

Serf .
kfaEul t|o Nt Abetesand, -
rophyl anel ration and/.or treatnent of®. R

the n®#rer ous condltlons that often accoﬁBany Type -2 3

dlabetes The . dirseases, rgers and qpndltlons t hat

WﬁlatedN(6*ﬁ¥Ee 2 Biabet.dls andcheqd?ore may 15 be
Nre t#d,. controfiTed in sQu¥ cases plev nted by
Lreat ment” wit P- 1V in tors inc e, b|n not
fimyed to, exanpl e, Jypergl ycem nd Metabolic
wadr oge or ' Syndrone X ,Fincluding Fnpaired gl ucose
tolerance i nsulN-y resi stance,. metabolic acidosis or

NS, . dm&6\d% of “f'ood nntake, satlmky dlsorders

i pf deﬁWa @NﬁEﬁ;&rng hy
er o5fs and its

vpert @'I yc deni a, hyper ch(ﬂFeSte
@l s, high LIeveIsOathero
' equel 2, hypeft ensi on &ssoci &t ed h netabollc

di sor ders. . , |nflanﬁ§P ry condlfP% s, i ncl ude
. but_ape not quhiég‘ for, ni. pl e; 4H%able bowel
a

: mﬁﬂhatoﬂﬁ‘bdmey dlsé*se N-fic) udi'ng
an .u[ceraj‘~ colitis, ner eat hi s,

: _ |nopathy, phr opat hy, ,
neuropat hy,  ovayj.g -ogeni sm (pol ycystic
ovarian syndrone) and ot her di sordérs Were'insulin 25
resistance is a aonponent.'FurthernDre, t he conpounds.
of the. present inventiongmy also be. Useful for the.
prophyl axi s, anelioration and/or treatnent of wound
heal ing, tissue ischem a, cataractS, glaucom,

i ncreased cardi ovascul ar ri sk, growth hornone

defici ency, neutropia, neuronal disorders; M nor

i nvasion and . netastasis.; benign prostatic.

ow HDL




/ mot her enbodi ment of the present invention provides
nmet hods for the prophylaxis, anelioration and/or
treatnment of one or More one or nore
Condition(s)/disease(s)! clisorder(s) medi at ed by
WoPRed/093i6m a subj ectin need thereof that conpCT/E&809/000061
adm ni stering a therapeutically 10 effective anmount of
compound of Formula I. - - In still another

ecgbodi nent of the present jnventiHO8Gi s provi ded use of

/l%e' dosagendan t h compesi ti ons conppicgi ngHPPe novel
HN™ C LvBounds of Ebrmul a yi he thheat Yyeht O nore

conclitiomy’s) N(_JI_iJNsea (sl di soraer () rreH i at b‘y_ _ |
P- 1V whish_conpri ses=adm ni str gto bj ect in
ed there y phar mageyt i cal l'y ebfective unt of -

Ft he conposi n. 15 In yet another .epbodi mént, the
conp ds of nRtesent jinvention are useful in the
tr ?Tttnema of V{hﬁ%ng Sor‘én%ﬁ‘ti oned di seases, disorders
ondi tions in conbinaf®on with another .disease
iNng dr where W@@tmﬁ' dlnds's gfiecter o thesasowp cpnistingtaf on
Hiay befused in.combi natiof Wth one or pere ot her _
: gs in the treatment; grevextion, guiprbs g,
ration GPNE seaNes dr edhdl tigQhs/ THr \hich

unds of Formula | or other -drugs ma§ 20 have
uti(rR®ty, where the -corfbinatign of thedrugs together
are safer or Roke efﬁtive fhan zﬁl@ r drug’a@one.. . .
O her therapi’ Vc a% s suftAbl e tor)conpi neni,’én- with °
the conpounds’ of thé& preseft inve ion-incl Utle, but .
are not limted to, known therapeutic agents useful in-

the treagoent O Zafi or emeng.d di sorders - . .
i nclmdiMg:s ant i Ui abetN ¢ agéit S;y-anti - hyper gl ycenic
agentss. y . 25hypol hprdezni ¢/ INpKd | oweri ng agents;
anti - gbepity agen anti --hypertgnsi ve agents,

anti - TNF gent or €-AMP raising agents and appetite
suppr essant s.;'Exa'erI es of: suitfabl e ;anti - di abetic

agents for use i
"t he ent inve]
(a) r DPP-1V i
Si taglfi pti n( Nep-eky

in N'Sensitizers incl

sStheh et t hef azones (‘¢.(g }pl ogl i t aze
rodj=e i nzone ‘arig_t'he 1ike) @;ﬂ ot her Pl i gands,
i'n ing . PPAFi:a/y "dual ~ ayeki sts and PPAR a agoni sts

such as fenofibricg aci d deriVvatives (dendi bt ozi |,
-elofibtate, fencifibiate ands bezafibratg, (ii)
. bi gt hani'del Such ' ‘ rmn, and
rotein .tyres - '
.inhibitQ)s, (c) D ‘ '
' ¢ab9/ 000061 Hipsul ip er~FRsul in

meeres; (d).(s Nbnyl uH¥as \agd. ot hen i
. $ecmel agogues, ch as t tam de, ¢
glsmzi de, gli ride, an glitinid
re i nide; ( al pha:-glu i dase i nhi

. . as acarbose and mniglitol); (0 gl neagon recept or
‘ant agoni'sts; ‘(g) GLP-%, :GLP-. | mthetics such as
exendin-4 or anylin and GLP-1 receptor 5 agonists (10
G P and AP mnetics (i) PACAP, PACAP m netics, and
- PACAP receptor agonists;.(j) AWPICactivatorS; (k)- I
| P-HSD i nhibitors; (1) SGT.-2 inhibitors; (m
i nhi bitors of glucose-6-phosphate, fructose-
|, 6- bi phosphat e, gl ycogen phosphoryl ase,
am nopepti daseN or pyruvate dehYdroki nase; (n)
gl ucoki nase activators (G#ﬁs). It is believed that the
use of the conpounds of Fornmula | in conbination with
atl east one 10 . or nore other anti-diabetic agent(s)
provi des anti-hyperglycemc results. greater than that
possi bl e from eaah of these nedi canents al one or

N

bi‘tors (such



10

15

1 receptor. inverse agonisti and : antagonists; (d)

. 133 adrenergic receptor agoni Sts; e) nelanocortin

receptor agonists, in particular nelanocprtin-4

receptor agonists; (f) ghrelin flagonists;.(Q)
WISt oncent rat i ng hor none ( MCH) r ecept ofCT/IN2009/000061

ant agoni sts; 30 Exanples of suitable antr-hyperé&psrve
‘agents for use in cd®knation Wthdhe conmpound

t he ‘present i nventie®, i ncl ude but

(a) .vgSdpepti dase’i bitors lik utra

endoj i ase (neprillysin) inhibit and/ or A

i nhi bi#ors _ NEP/ACE i nhi bitors ( &
lisingpril carﬁ"’opr v qUi napsn t%dol apri | ) N-FDb)

6I tkers. and,_c@l ci um chan eI NT
9/ 000061 b Ker s
osai tan, candé&sart an,

29/ 269PCT/ 1 _ . ) - IN
reor bl ockers it
val $aftan, tel m sartan, ,eprosartanf ¢d) Renfn =

‘inhibitors e.g., .aliskiren _ Exanples sui tabl e
anti -i nfl ammat - agents f gng n conbil 8B t h
¢ conpounds R, Pr esen invention i ncl) de but are
o] _Olcrlam ted to ASPITT Ny s'“i er oi dal pyyn ’E‘ .
¥ - 5i-nfl @ ofly drugs, " gtiicocorti coilds,Mazul fi di ne,
HN aekl sel ecti ke _gycl ooxyge -2 i nhi bi t oy EXAMPLES
he inventio s expl ain n detail in-the follow ng

anpl es whi ckare given Solely for the urpoSe of .
Ilgéﬁratron onl'y arid. ghegefore” should not 'be

cnstruedto imt: thesopeO‘ the :10 invention.
nOf the stanling rrat s are ei r commercially
HN a;,l abl isnor ﬁn be gl by rp(&:é res that woul d
own.to one o ordrnary s ki i'n organic
em stry‘“ vents vve r| ed pr| 0 0 use wher ever
cessary st andar d ods (Per , Ar mar ego,

WL, F. Purification of Laboratory Chem cals Per ganon -
Ry.ess: ()(f;}H:(( 988).. Mass spectra, (M5) were .

’

H’%Q])talne bya ctron spgay<i @gni zation. (ESI) eV using
pl i ed bivsytst em 4009 Q 15 P. I HNMR were recorded

Br uker MHz. Avance | MR speetroneter. Chem cal
hifts are Jeperted as 5 es-in parts per milion

F (ppm s, relfative tendMS as internal standard. AII
Coupl i ng const ants (J) values are given in Hz.
“Abbrevi ations. The foll owi ng '‘abbreviations are
el m;u@istocrd thae & aspdl Bgeiankfetreeniethe hempounds- jof Istrngyiiral

| Fennu%. %‘ggﬁ%% 13‘5 ’é)l?(@l‘.?ﬂ? %I!I)I%&r}:}ecgﬁtncg Hﬁcce&ﬁblfe sglghx%d alsoBscaPs that

are nopﬂﬁﬁﬁzh;@ﬁﬁddlli hccebﬁ&ﬁfwma&&@%ﬁd@dhﬁpreéﬁm}. &0the. free compounds

di-tert-buty| dicarbona e hi -
or . their” pharmaceuticaliy accepta%?e salts or in other synthetic mampulatxons The -

compoux;ds of the present invention may be admiinistered in the form of a phannaceurlcél-ly-. e

acceptable sait. The term. “ﬁhannaéei;ﬁcally aééep_,tabte salt” refers .to:salts. prepared . from

pharmaceutically acceptable non-toxic bases or acids including inorgaric or organic bases

and inorganic or -organic acids. The salts may be'pre‘pared during the final isolation and

' punﬁcatlon of the compounds -or separately by making.- basic or acidic addmon salts:

Representative salts of basic compounds of the present mventlon can be prepared by reacting -

" free base form of the compound _w1th a_surtable acid, mcludmg, but not _hrmte_dtq acetate, .-
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Broad singlet - - C centigrade CDC13 deuterated
chloroform CHCb chloroform cm centineter- ' DCM

di chl oronet hane dd doubl et of doublet DI PEA H

di i sopropyl et hyl am ne DM

WO 2009/093269 PCT/IN2009/000061

triﬂuotoacetate, adipate, citrate, aspartate, benzoate, benzenesulphonate, bisulfate, besytaid,
butyrate, Camphorsulphonate, difluconae, hemlsulfate, heptanoate, formate, fumarate, lactate,
maleate, methanesulfonate,.naphth_)ils'ulfonate, nieotinate, oxalate, picrate, pivalate, succinate,
tartrate, tirchloracetat, glutamate, p-toluenesulphonate, hydrochloric, hydrobromic, sulphuric,
phosphoric and the like.'Repres_ehtative salts of acidic compounds of the' present invention
can be prepared by reacting free acid form of the compound with a suitable base, iucluding,
but not limited to ammonium, calcium, magnesium, potassium, sodiurmi salts salts of prtma:y,
secondaxy and tertiary amines, substituted amines including naturally occurring ones e.g.,
arginine, betame caﬁ'eme cholme glucamme glucosamme histidine, lysine, morpholme,
plperazme pxper:dme purine, tnethylamme and the like. Compounds of the present invention
that contain a carboxylic acid (-CQOH) or alcohol ‘group, their pharmaceuucally acceptable
esters of carboxylic acids such as methyl, ethyl and the like, or acyl _derivatiyes of alcohols
such’ as acetate and the like, can be employed. Compounds of the pfesent inverition that

comprise basic nitrogen atom may be quaternized with alkyl halides, alky! sulfates and the

* like. Such salts permit.the preparation of both water soluble and oil soluble compounds of the

' present invention, It should be recognized that the free base or free acid forms will typlcally

differ from their respectlve salt forms somewhat in physwal properties such as, solubihty in

~ polar solvents, but’ othermse the salts are equivalent to their respectlve free forms for the

purpose of the invention.

The “phannaceutlcally acceptable solvates” refer to solvates ‘with water (1 e,

" hydrates) or pharmaceutlcally acceptable solvents for’ example ethanol and the like.

The invention also encompasses prodrugs of the compounds of the present
mventton which upon in-vivo admmxstrauon undergo chemical converswn by metabolic
processes before becomtng active pharmacologlcal substances. In general such prodmgs will

be functional denvatlves ofa compound of the mventlon which are readily convertible ir vivo

- . into the compound of the mventlon Conventlonal procedures for. the selectlon and

30

preparation of su1table prodrug derlvatxves are descnbed for example in “Targeted prod:ug
de51gn to optumze drug dehvery” AAPS PharmaSc: (2000), 2(1), E6. '

Thé ‘invention also’ encompasses active “metabolites” of the compound of the: present ~

" invention. An active metabohte is an actlve denvatwe of a DPP-IV inhibitor produced when the.
- DPP-IV mlubltor is metabolized.

" Various polymoxphs” of a compound of - general Formula { formmg part of this

invention may be-prepared by erystalh_zatton- of a compound of Formula I under different

. conditions, For example, by using different solvents commonly used or théi'i:‘-;mi')';tures for
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di met hyl format hide WO 20091093269PCT/ 1N2009/ 000061

DVBO di et hyl sul f oxi de EDC o
N-( 3- di met hyl am nopropyl) - N-et hyl car bodi i i m de
hydrochl oride - ESIMS el ectron spray ionization nmass
“Q)@&ﬁt/@@é%opy Et 0Ac et hyl acet at e Et OH et hanoPCTgIN2009/060061
am(s) h hour(s) HOBT | -hydroxybenzotriazole HPLC
recrywuetpumfﬂw@nq 3t @iffetent [pmpeetuses; apinps Epodeieefi eoling, ranging

~ from Q@Hmﬁlt ROveérP B hAb1ip dﬂl‘in% IRl @hi MRS mn@&%elﬂgg the compound

foliowed by gradual or fast coolmg may also obtain polymorphs. The presence of polymorphs

may be determined by solid probe NMR: spectroscopy, IR spectroscopy, dlffcrentxal scanning

calorimetry, powder X-ray diffraction or such other techniques. S
The present invention also provides pharmaceutical compositions, comprising. 7

compounds of the _present mvention or thenr pharmaceutically acceptable derivatives,

" tautomeric forms, stereo:somers polymorphs prodrugs, metabohtes salts or solvates thereof

optlonally in comblnatton with one or more pharmaceutlcally acceptable carriers compnsmg
excipients and aux111a;r1es The pharmaceutlcal compositions may be in any form known'in -
the art, such as tablets, capsules powders, syrups, solutions, suspensions and the tike, may
contain flavourants, sweeteners etc in su1table_sohd or liquid carriers or diluents, or in
suitable sterile . media to form injectaolc solutions or suspensions. Such compositions

typlcally contain active compound opttonally in comblnatlon with pharmaccutlcally

: acceptable cartiers, diluents or solvents

The phannaceutlcal composmons of the present'invention can be manufactured by the

processes well known in the art, for example by means of conventional mixing, dlssolvmg, R

_ dry granulation, wet granulatton dragee-makmg, levigating, emulsnfymg, encapsulatmg,'

entrapping, lyophilizing processes or spray drying. The compounds or the pharmaceutical

compositions comprising such compounds of the present invention may be: admlmstercd in -

the form of any pharmaccutlcal formulation. The pharmaceutlcal formulatlon will depend T

upon the nature of the active compound and its route of admlmstranon Any route of.
admnnstratlon may be used,. for cxample oral “buccal, pulmonary, toplcal parenteral
(including subcutaneous, mtramuscular .and intravenous), transdermal ocular (ophthalmic),

by inhalation, intranasal, transmucosal 1mplant or “rectal admmlstratlon Preferably the

‘ compounds-of the present mventlon are adrmmstered orally, parenterally or toplcally
In an embodtment the amount of the novel compounds havmg the . F ormula 1 -
accordmg to'the present mventlon to be mcorporated mto the pharmaceuticai composxtlons of SR ‘

" the present mventlon can vary over a wide range dependlng on known factors such as, for

example the dlsorder to be treated the seventy of the disorder, the patlent’s body wetght the

- dosage form the chosen route of admlmstratlon and the number of admnustratton per day. -

Typlcally, the ‘amount of the compound of Formula Iin the pharmaceutical composmons of

 the present invention - will range from approximately 0.01 mg to about 5000 .mg. In an

- embodiment, the daily dose of composition comprising the novel cornpounds having the -
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" Formula'] is in the range of about

mlligrammmmnutes nL mlliliter nunol mllinoles np
nmelting point Na2SO4 . sodi um sul phat e NaHCO3 sodi um

bi carbonate n-BuLi n-Butyl.lithium NVR Nucl ear

i nagnetic resonance Pd/c. Palladiumon carbon'. Pet.

WO pWP/ePeer ol eum et her. PG Protecting G oup PiPCI/IN2009/000061

i anI m parts mllion ridine 9, uart et
el the rangs b g 01 mg/kg to abouT%OO Enyg/kg based on thg body weight

of the subject in need thereof which may be administered as a single or multiple doses.
In an embodiment, the novel compounds having the Formula I according to the

present invention are particularly useful for the treatment of discase(s) or disorder(s) which

_. are particularly acute in nature and Wthh requrre a short term but mild to moderate treatment,

' or even some chronic conditions whrch favorably respond to or are alleviated by the novel

compounds ‘having ‘the Formula- 1 or compositions comprising them. The composmons

' ~ comprising the novel compounds havmg the Formula-1 are useful prophylactically or
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- respectwely

therapeutically depending.upon the pathological COIldltl.Ol’l intended to be prevented or treated s

-

The DPP-IV inhibitors of tlle'present rinve'ntion are useful f‘or the prophylaxis,

_amelioration and/or treatment of Type 2 diabetes and in the prophylaxis, amehoratron and/or

R

treatment of the numerous condltlons that often accompany Type 2 diabetes.
The diseases, disorders and condmons that are related to Type 2 Diabetes and therefore may

be treated, controlled in some cases prevented, by tréatment with DPP-1V inhibitors mclude

" but nét lmnted to, for example, hyperglycemla and Metabolic Syndrome or ‘Syndrome x,

mcludmg 1mpaured glucose tolerance, msulm resistance, metabohc acidosis or ketosis,
disorders of food intake, satiety d:sorders obesny, dyslipidemia (including hyperllpldemxa
hyperl:nglycendemla, hypercholesterolemra low HDL levels,  high LDL l_eve_le),
atherosclerosis and 1ts 30 sequele hypertensron assocrated with metabohc d:sorders e

Other mﬂammatory condrtrons mclude but are not hmzted to, for example 1mtable
bowel dlsease(IBS), mﬂax_mnatory- bowel disease including Crohn’s disease and ulcerative
colitis, pant:reatitié, neurodegeneratiye disease, retlnopathy, nephropatliy; neuropathy, |
ovanan hyperandrogemsm (polycystm ovarian syndrome) and other disorders where insulin =
resistance 1sacomponent ) - '

. Furthermore, - the compounds of the present invention . may also be. useful for the.

.prophylaxrs, amehoratron and/or treatment of wound healing, tissue 1schemla, cataracts,

. glaucoma, increased cardtovascular nsk growth hormone deficiency, neutropla, neurona]

dtsorders, tumor mvasxon and metastasrs bemgn prostatic. hypertrophy (BPH) gmgwms,

osteoporosis, sperm motrhty/male contraception, pam neuropathic .pain, rheumatord pain, . ..
' osteoarthntls pain, acne, skm disorders. (e g . plgmentatlon drsorders or psortasrs) amoety,_

' anorexia, epllepsy, inale and’ female sexual dysﬁmct:on major depression dlsorder Parkmson s

disease, migraine, osteoatthntls, 1mmunosuppressmn HIV infection, hematop01e31s anaemia

* and other conditions mamfested by a variety  of metabolic, neurological, antl-mﬂammatory,, '
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r. t. roomtenperature.. s' singlet ‘'triplet WO
2009/ 093269PCT/ | N2009/ 000061 TFA trifluoroacetic acid
THE tetrahydrofuran TLC " Thin | ayer chromatography
118 m crogram Exanple 1: Preparation of
WA 30p90¥%8cet ic acid salt of 4-1(R)-3-am no-RERYBN2009/600061
‘trifluorophenyl)-butyryl]-1,3,4,5-tetrahydro-benzo[e]]
and alitofrdelingez @jpdrder? -innediig for eXaapy Nh&ineitoid arthiiey asnat, icam:ef)ﬁmd_

et lon SroBE AV Y BB BT S BRI g LD ool )

: Aermqlelg EniBddiferiRE hﬁé'pr&&ﬁ Q:tvehw&hr it Rk bee céB argf ztgn&th I for
nuno

dr éh% , was added DI'P :
the mafefeglremf fhwei isamentyioF thei REoRbRflBRIS ATRISIHER é“d’f‘t’réreﬁfé%'t qigRe or
more Ghe¢ bt i@ re\Bshd o s§/§ige£é'(s)/ Htsbtdeﬂé’)eﬁtéﬁlﬁm by ASBIEIV in a subject in
conpletion of.the reaction as.confirmed by TLC, water

need thegepfni’) was added to the reaction mixture. The crude
ARGREUEhb MRS T BE tp%ed{“ 1B\tbnﬁ$rh lﬂ'owc@§ %éﬁcﬁ!s (3P tﬁe”lt;r))phylax:s

The acfueons | ayer WAS- washed with ethyl aceta

) amehoret@mandfntyreawmé OF pRAI et Ry ernere conditien(s)/dizeasefp digprder(s) "

medla@e\ll%Wmaasﬁ e&hx?nég ltﬂé?eﬁfﬁla%ﬁﬁmge%%?ﬁ%té g‘é@ﬁéx’é%eﬁtﬁ:ally

ord the crude conpound, which was puritie
effectwemwtetnomm &ptmgula L (su lica gel, 1:9 EtOAc .: Pet

In %El{i %%thér%gmﬁ;oﬁl?ﬂfg% BEhE .?%%%? ‘%‘@Rtg"%g‘.é ?é‘%ﬂ?ééag)sf: Af E‘él ‘%ﬁ‘% Ifgrm '

comp¢sitiohs ):Qmjﬁ'Mgﬁh‘( NM:) conftoerds of Foirndp & foatthectreathient of one or more

| ) conditﬁ ornfs tilseekJ %@ / %?s%&féﬁ@y medga%eégbp; bp%li]g &Z%ﬂocgﬁlm&?gslad%ﬁﬁstra%ng toa . )

sub]eo(t ih—meed ﬁm%bﬁmpl)drmleﬂﬁx)allﬁeﬁ‘édtlee Ao cht BEHE Ybmpssitton. ( 760 -
i L
In Jét f“é".ﬂ?ef 5T ;911')%“&’{: éﬁfbéﬂ%ﬁ%ﬂéﬁc’fﬁ’egﬂfgssmo’g‘f?ﬁmrl)meﬁeft‘Ha the

- treatmestactt thenafwamentioned elibesdes, rdiﬁordtﬁy %hﬂlltghéhtmpﬁf {r€Eombination with

letio eacti on. onfl r med TLC,
anothef fifease, m %{éﬂg &5 beccomguis of f wreatlrtd%eﬂt/lﬂ% may pgersed in

combifigidR OwitlEl on¥vir C‘xﬁore Vedlter Ritigsf in©the Diyeabdn, nﬁeﬁ&ﬁt@%E@Bfem or .

C-Pet Ether). to afford. Pure_

meh‘iﬁ?"é’PtO%glﬂ’%MaﬁoB@HW% Bwhish coppquadsefBoymylad er AtFrnugs way

have wifityd Wik e cﬁﬁlbﬁl%tl&ts@othmmgz'tég@the@%:@sa\férs&%&e@fﬁeetwe than
ESINB (N z): 346.8 (M-Na)

- cither dyg glopg3269PCT/.| N2009/ 000061 8
' Other therapeutic agents suitable for combmatton with the compounds of the present_ '

invention-include, but are not limited to, known therapeutlc agents useful i tn the treatment of .. .
the aforementtoned disorders. mcludmg anti-diabetic agents; ant:-hyperglycemlc agents ‘
hypollpldermcf ltptd lowenng agents anti-obesity agents; anti-hypertensive agents, anti-TNF -

_ agent or c-AMP ralsmg agents and. appetite suppressants

Exarnples of suitable antt-dlabettc agents for use in combination with the compounds

of the present invention-include but are not imnted to (a) other DPP-IV inhibitors such as.. - .

N Sttagllptm(Merck) thdagllptm (Novartls) (b) msulm sensmzers mcludmg (1) ‘PPAR y L

agonists such as the. ghtazones (e. g  pioglitazone, rosiglitazone and the like) and other PPAR

. ltgands lncludmg PPAR 0!/7 dual agomsts and- PPAR o agomsts suchi as- fenoﬁbnc acld -
derivatives (8emﬁbrozﬂ ‘clofibrate, fenoﬁbrate and" bezafibrate, (i) blguamdes such as .
me‘-‘fm'mm and phenformin, and (jii) protein tyrosine phosphatase-lB (PTP-1B) mrnbttors, ©:
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B endope ¢) (reprilysinh ihitslods. &8PorBCECinBibitows narl Judl INER/{CBGlhibitors * -

- (viid) aB‘k yﬂd@%éw&l 2 grabugel;

Step 3: 'Preparation of

1(2-am no-benzyl)-tert-but oxyearbonyl -am nol -acetfel'i
cid methyl ester. To a solution of
tert-butoxycarbonyl-(2-nitra' ben2yl).. arni nokacetic

Vé@ pagd/oased?yl ester (845 ng, 2.61 mmol) in Me@Erm{2aé/ 000061
m..), was added 10% Pd/.C (843 ng, 10% by wei ght) under

 insuli® o t'nsvdg:emuattmss fhesufonieas ead totien nmuxdhLHeerewgs,gues such as

otbufR AR SRl A Bterimarr o ey A Roraliides ©

: alphac ghumsehseomﬂﬁlﬁntdrhe(smcaaai | @Brbas afdNhighitldyd oy giIéa@on tﬂa@eptor |

ct xt re was evacuat'ed and brought unde

antagguists:; ‘lggﬁLWa‘e r?liis" hapRetgs puel asexepfing %rdaltlﬂrlbagw&%ﬂ. regeptor

agomh:e(ih) G et G tn’ﬂmwﬁ&l‘bf ﬁﬂc@) PAEE@’ hiith&tic3! EndMBRCAP receptor
concent.rated in vacuo to af

- agémftf DA 2pidvasers: )k H&H%Bﬂ@w@sﬁ 60 Sphan? n@}hﬂ&cﬂe{mbmhlmors

of ghR6dedk- PRk ke, @ik B5e- B8EhhEhhat5g ur(%ﬁ ?hys%un?%{s@ 'aL'mly(% %tldase-

was used as such wi'thout "any puri ficdtion

Nor RyRevaireiehy dselinnse; (Eplvokinaserctivtes (AKANKF1) Step 4:

It E’J&n&reattha@ kheQfse of the ds of F
2- 0X0- 3. 5-fetrahydr 0‘mbseﬁ R 1 gnpination with atleast,one

or Mg prhie %ﬂﬁbmc @@m(s)m”pyﬂese@ﬁ'empﬁfglb@?mmresnitsugmmr Obn that - - -
. b L
. possiHlé %oﬁ@amoﬁﬁey&ém%%e@m éfén%?*%a?e?}&% t)ia]e Cﬂm%l ‘E g{\%tu(%@n-

aci d net hyl -ester

hYPer&lM‘}emlO\eﬁfcmcmﬂh@sﬂﬁedmgmeﬂts 31 mmol ). The reaction
for..24 h.: After the

r
’%ﬁfm F S‘\g?“%%efh%@ @99‘8 ¢ PP'QS"%%%%&M fop use i coppigation with
the cogupoadst ofivtis presmt/edwemmamuadd BuhkOsisl hifiReidIg Cholestero;‘ s

ove TR gk SRR WS, ST i S

_ Pravasxamotmvﬁstﬂnﬁ fhavastatin, atorvastatin, itavastatin, and rosuvastatin, -and 8ther_ e

trah Z0 14d|aze|ne4carboxllc acl
statms? I Seﬂﬂ"isé?'“ gc?\gE Eagls[ Hﬂgst;pobfgﬂ d@&yéar@gpallg% degyaySes of a
cross-l@ﬂkﬂdk)dcxt%ﬁ @u)( MeddnyPta@idhél; nE:Bﬁﬂ@ra%Id 8P 2041t thereof, (iv) PPAR

: ua cetic acid salt
ag"ms_EE 8 d&SCS‘ETC@P‘?%IHyQﬂ)o‘B@H‘Z‘HF af Fholestﬂqiuabmﬁm Sudhrps l@E\Tscatoaerol

and czsmhibt: i (Qﬁ) 1 CoA cholesterol acyltransfi inhibit
5 tetra é{ap dr o-benzol e | T 41ar as‘é%hp?snae"aﬂm‘ber gnd

I on mx

a"asmlibet 0 ﬁlmc azldiﬂenmtt\es, (oM P éntiititorof t he reaction as
: ttifltiorbacetic agid. and

of the presént inventimetncnda bt asalot lafited to (a) fenﬂurarmne dexfenﬂuramme

L i e ol e L L SN
T recelﬂﬂls ke AontotiC Andv dnbigbihiset: utd)hggs aﬁ%bx%cp é}%&eﬁ{laé ;{éémsm ©

hext . step. ESIMS (nl Z)
melanom%pi)receptgf égorgsts ppd?ggrog{ar aelagpcortin-4 receptor agonists; (f) ghrelin

- amesor e I e g it Yo P B 20, pan ¢

1-(2 5-tFI

Exa&@iee °¥ @htable mwymleeﬁve 213 60950326 BRETOh NRAB0KY GBROGds |
* of the pRS M iR are no i .9 vpsopeptidae ihibjors el - -

tert

(enalapmlﬂsx@i‘m@F %PS?P ge”' agﬁspégéoz}@n@g@%mib@@#ﬂd)%%ngMd

reaction mixturée was stirred at r.t. for 10 mn. A
sol ution of

1, 3,4, 5-Tetrahydro- benzo[eL[l 4] di azepi n- one
trlfluoroacetate (74 5 ng, 0.26 mol ) in dry DCM (5
nm.) was added and the reaction .m xture was stirred-
at r.t. overnight under nitrogen at nosphere. After
the, conpletion of the reaction, as confirnmed by TLC,
the.crude product, was extracted with DCM (10 nL) and

| ileap Q{l@acu( @me-g:r nﬂulj;tbrsr@lHDE nusmg : -
compodﬁdé sml\ﬂs (Cflf:l" Pnﬂaﬂxbl’é@(ﬁ é@)q&ﬁgygeﬁdsg krﬂ’lﬂ{l &C&Efﬁl;bgltgas stigh 2

B B Bl 0 s ARG M i
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solidified fromhexane ,to afford trifluroacetic acid
salt of 4-[(R)-374m no-4-(24,5- -..
t ri fl uorophenyl)-butyryl]-1, 3,4, 5-tetrahydro-benzo[e]|
%Pdl azepi n-2-one (30 nig, -73% as a- solid:, 25NWR
W@419 9%$25%i , MeOD):, 2.622..70 (m 1H), 2. 792018@699?/000061

: block%,%) 1(‘\51,1 ?efﬁéi,blo iloél{%s: &%’ta,n, ﬁarésga%_%rgt%%a, tarzr.v km&tan '@i]ﬂjsartan

eprosatta0) {d). ReBin(inhibRdrs -z, Aisldrer?. 25 (i n, 2H), 7.27-7.30 (m

E?mpﬁseﬁé/gggmlemaﬁ'l?&@w&?ﬁyo °BEs; °ra§?e( I}/’g; ‘ % EX n@‘ﬂ? ‘the

comp{ur)s 4f th3 -pﬁ?mrm davénticd, ibclbde but are not limited to asplrm non-steroidal anti-
trifl t 7, 8- d fl.aOr 5-di hyd -
mﬂanﬁa{t%uor oD}gflui n%ﬁ?l‘ff’ anO%_]a)g)(e ! g?e g?céq?xxgenlaseyz {n%ibltors

. Preparation of 2:am no-4, S—dlfl our o- phenyl - net hanol - To
EXAMPEESUti on of |ithium el t uni niurn hydride (2.13 g,
57..76_ nmpl) in dry THFE (35 -inL) at Q0 C,_ was slowy
The deesgtion is sikpleingh mo‘iﬂtazl i) en%'liawsg GrREmRies whigke arfcalv@néeieky for

. the pufp%segof i 8st@BorBMY )mcﬁﬁibr%ﬁ)?é éh%gldhﬁt Sg%ngihﬂ%d (tg’ Bmitfthe sco d6F the E
10

eaCh ?n was_stirred at r.t. N, ter Corrpelon
inventypn. A} of e Fapting maierialsog ?lﬂ%@ﬂwew@tx dwwéab& or(q@n be icpared by
procedlx%s%df'@@ﬁ'ld(l?e dellMedovald ofR ke Brd(rﬁfy gﬂlﬂ-mn'(‘:réa:ﬁ\;ef:l‘?enﬁg@egolvents

' seguentlallytothe reaction m xture at
were

WRTtoR iR uss Whergvapmecessary b stapdard prethods ()Pemun D meArmarego
W.L. Fsbﬁiﬁdé?ﬁ\@& Liﬂol'a{t@r?ﬁeﬁxfwe ;| f’%éntl&n ﬁ@g H\?@E@d Msd gbectra.

EtO rate was rre

_ (MS) wereabiingd Pytelastron snren iogizakore(BSENDV e:dng ApplmdLhJoaystem 4000Q - -

f
T 0 AR R 5 28 0 o
shifts gye rapgnyd aqa‘isvallmedl pmts $eet0h11hunt(bpml, rélative il ThA%Eds internal standard.

t, St ~ESIMS (M 158 1
o D RSB 7, (71

Abbre¢iaGons f | uor o- 2- (hydr oxymst hyl ) pI | enyl carbamate To a
am n 5-difl 1) - et hanol

The foﬁglvl.nugél ,r}-e‘gfg.(’%'ﬁ% Oyieﬁh imthe g ‘g éﬂé‘e%r%t er.

THNMRL: I, 5( Hﬂbnﬂﬁﬁcaﬁﬂﬂ@&t:h@é&gﬁcé“- 77Q9, 56.60 miol) AT 0

G—Tothe resulting solution -was added di-tert-butyl
Bn  icar boréF'é’-Yr(g 7 L, 42.45 rmol‘). The reaction was

BOP stirred @Een&ethaz&yqfl ﬂUxﬁam et M)g Homlm! e
. reéaction, as confifned LG T ane was - -
renoved | hexaflierephesnbite r udeconpound was -extracted with. .

) TOAC (3
(BocyG > i

DYERS

ed over 1.he sol vents Were renoved_ in 20

| bs, _vaacuc_) toBacﬁaﬁcm@ldthe cr ude corrpound whi ch vvas purl f| ed. :

Ether) Roag:1s Fd pur e (4

[ CDCL 57di 1 uaﬁan&a@agm%yﬁtym -phenyU-car barnic agi_ o puny ’

tert-bButyl ester (5 86 g, 80%is a thick qel ESING

CHCL (1 2) - 9519019&(“% 1) Step3 Prepar ation of

- cm

TertTbu yé e orom Lllyl )1-|- 5=—dif+uor upllcuyr\a B
25 To alsolution:of (4,

| DCM . 5-di fI-uadmhlﬁainmlanxyrretyhlr phel typ-car Banni ¢ aci d

22-62—tpateh) —--A—ery—-DOM{(-50

dd FZ&'&EE %°d‘§3%5°f?\‘?“5’¥?§u Ci’1| oride-(3.28. nL, 45,64 mol

| DIPEAat 0 C. | dilspiopileihly@iminenas St i rred at r.t. for 2. h

||nr~|ar ‘aF
LA

TTTorTT

DME confirng ”W‘Y*rfﬂ@am‘ﬁ%ter (30, nt) waS *added to the I

Teaction m xXture and crude compound was extracted with °
DCM (3X30 inL).. The conbi ned organic |ayers Wre
dried over Na2SO4. 30 and the solvents were removed in
v.acuo to afford the crudgy (2-chl oroniethyl-4,

5-di fluoro- WO 2009/ 093269PCT/ | N2009/ 000061
phenyl)-carbam c acid tert-butyl ester (5.65 g; 90%
whi ch was used as such without-aity further
purification for the 'next step. ESIMS (rtiz): 279.3
(M+1) Step: 4: Preparation of

St e e
al al <




To a solution of (2-chloronethyl-4,

5-di fl uoro-phenyl)carbam c acid tert-butyl ester)
(5.65 g, 20.3 nunol) ii DW (50 nmL) was added- DI PEA
(10.6 nL, 60.9 mmol ). The resulting solution was

Ve paop/e2d9or 5 min, foll owed by dropw se addiptTaseosdioocost
sol ution of glycine net hyI est er, hydrochl oride in DW

bMS& 0 C Thandtiedsutfoide i ni xt ure was stirred overni ght af

56—e—30-AH-er—-eoenpl-eti-on-of reacti -
EDCoont | 1 ed N0 oPFES oGP B0 LY e e B e
ESIMSeact i on | Ble¥tdnPrag ishiZakide thasOSHREIICbpHasS extracted W th

Et QAG (Q 50 nd\ The comhi ned ar. gani.c In\mrq wer e
EtOAg; | ed oveFthKléC%%)M The .sol vents were removed in yam

TEOH 0 af T OT g &k CT UdE conpound which™was —purTfied by :
colum chromatography (silica gel: 1.5: 8.5 EtOAc: _ @

g  Pet. eth¢ gx)am(q) obt aln pure

h (Z;tbl =1 cat 'UUIIyI amnmo 4, 5 - :
di f 1 uor o gzl am no) -acetic acid - 15met hyl ester
| HOBTS. 37 g m%roﬁgﬂ)ehivtxﬁgogel Tt ESIMS (T z: 351 4( |\/H-1 -

Ct_an ronaration_of _bhenzvl.aovv

L \IP \J- ul ul.l A\ AN | "
HPL%’ar bonylfl@éﬁr't eﬁ?ﬁ*@?%‘é‘*%%?@?‘ﬁﬁf’ﬁf?ﬂ“ 5: di f | uor o-
Hz benzyl)- aRedpl -acetic -acid methyl €ster To .4 SOl oot
: of (2-tert-butoxycarbonylanino-4_5 i

1 il uor of B@PEV‘E&?‘H‘H%) acetie. aeid 'rnethyi .20. es

m (D.370, {:ﬂug,glem nol) T 1T, 4-dioxaf te; water (1 1;
inl) was added Nal-|CQO3 (2 73.9..32.56_nunol) at 0O

MeOH 0| | owed ‘pytherted - addi t i on of- benzyl chl orof romate (4.0p

. o )
FThe—TeactionWas——sti+rred—at—t—= fGI’

mg. e, 24 4 lf%f A
10 h. After onpl etion of the reaction as confirnmed by
min TLC, 1, pmiuexane s renoved in vaczt O and

t
5

e
0
g

1™ Conbi ned Uthi ¢ I'ayers-were dried over Na2SO4 and

mmol . t N€ SOl MailmoldET € , 25 renpoved fn vacttyg to afford
canpound, which was purified by.. colum

mp chrorratog‘l“@ﬁ'l*gfp(’(ﬂstl li ca gel A S.., 8. 5 Et oAc Pet,

| Na,scggt.ner) 1q &Iih{n% ure [U(;‘IIL Yroxy—carbomy ;
; d(22 tert -|but 07y hg’r%gnyl am no4, :

NaHCOS def | Lamhumémtayk@ﬁiatem nokacetic .aci d nethyl ester
: —lnnA ael ESIHMVE (-2} 463 4( M)

A0 IVI \Jr\ LY Al O 1V

- 528 O3 X
. anLéO STEP |&-BY! llgl&"f’lgltl on - of. benzyl oxy

NMR car bonyl Ntﬁlehﬁhhgdéﬂ& RXyaacdonyl am n64dl]
5—difltig '\belf7\l|\_am_n_g_Ea_(‘Qflf‘ acid, To,_a

PIC_Sol ut | o) SamoY FERGT

Pet. etltedl PONYIf begolbith EmBUT OXyCar ponyt-am no-4; ‘ T
S5-diflgoro-benzyt)- aninpfacetic acid net hyI est er

PG (528 g, flotmnaﬁmtp in Tiff (30 nl) was added a

{2 .07 ~ 69 CA m nnl

da ol - - .
Piv SU| ut 1 Of ﬁ%o ll 1 III S RR1] IIyUI U/\I Ot (oG, —O0o—o5—h A .
. in: Waterrf1 }} - The reaction was.stirred at r.t. WO: -

[ppm 2009/ 09] 35&%?@?&1&1[:!8@09/ 000061 for 10 h. ATTer —

cormp-etil-on—of—the reaction.as confirned hv TIC the .|

CUTIPg Tt

PY  reacti onpﬁ‘iicﬁ?"ure yds acidified to pH 4 by add| ng 109

o .

E q . Eta and ﬁzhlgﬁ corimound wWas extracted—wtt EI.UI‘-\b \o)\\.O_‘
. ) Theé conhined organic |layers were.dried over.

Lt Na2SO4 ammthmp@eﬂurﬁents wer e. renoved in 'vacuo.to. '

2Vl BP-SViV]

g af or d bkﬁ% t{ uce bUIIpUUIlu l- ucnl_yl 0Ky

carbonyl ert - but oxycar bonyl ani no- 4" 5-

“|t© . difl uor ptripdatzyp-am noJ acetic-aci-d (4.76 g, 93% as a
Mri-eh—was—used—-as—such-wi-thout..any farther -

purification for the next step. . ESI l\/IS(nl 1z):
448.8(M 1) Step 7: Preparation of

24(benzyl ozycar bonyl 7car bozymet hyl - am no) - et hy11- 4, 5-
di t | uor o- phenyl - ai nmoni untri fl oor oacet ate 10to. a
solution O {berm vyl oxy
carbonyl(2-tert-butoxYcarbonylam no-4,5-difitiore-benz
yl)- amino]-acetic acid}(4.76 g, 10.56 mol) in dry
DCM (40 mL) was added trifluoroacetic acid (14,35
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WD 2009/ 093269PCT/ | N2009/ 000061 (200 ng, 20% w w)
under argon. The reaction was stirred at r.t. for 5 h
under hydrogen atnosphere. After cornpletion of the
reaction as confirmed by TLC, the reaction m xture was

WO 00%PEE t hr ough celite bed and washi ngs weR@E/§PapeR00061
with Et 0OAc_and MeOH The solvents. were reppved ifs:sg

TFA vacua t( taﬂticuvaiewdrr@ldcr ude, corrpound whi ch was purifiéd

h\l Fa¥Wal 1 —
Y€ Ot aTugl aphY—(srticayerT 179" Meor -1
THE cheis) tée“a\f‘éﬁrrf’ rd pure 7. 841ifluoro-1, 3,4, 5 ]

TLC. t et rahyd rmmbmmmb&}nafograﬂly cl | azepl n72-one as of f V\,hl te

The  10: Prep @SB of (R)-tert - butyl |

solid (r'. 98—g U\J/ —ESHVE \Ill L) 1997 (NH‘I) Step

benzo[ 411, 41di azepi n-4(513) - y0-4-ox0-1-(2,4,5-trifluor
ophenyl ) but an- 2-yl earbamate . 10To a sol ution of

ExamﬂB) 13- Hép%i-iti(hﬂt(@()fﬁﬂﬁmwﬁamdd Qat4-of 244(F9-T-ainfrioubohS-
' nyl ) butanoi c acid (1. g # dry DCM
'trrﬂnom@enmjbmlldd}fb&t Y('!L“‘b%“?g[e}[ 4&&}%109-?-90 PRENd HOBT

(0.731 g, 5.412 mol ) at 0 C. The resultlng -sol ution .
was stirred for 5 nnFand DI PEA (0.94 i, 5. 412 innol)
was added to .it, omg@ Ry the addi tion of 7, -
8-difluoro-1; 3, 4 t ghydr g®benzo[e] [1, 4]

di azepi n- 2- one (0.9 g,~492 The reaction
m.xture was. 15- stirfFed for 5t at (-Al under argon:
After .conpletion of tloF,cuesct | as confirmed by TLC
wat er (30 n) was added to the action m xture and

 Step 1cPreperationyd (fraityerbenzylapinedagety 29t pefhy! e3930 nl). The
" To a%s[mbﬁ?e& PhARRkEy] @)/o(fﬂlée VED &, AL 62 GNP Fan d%ﬁ% myu heter

ents were renoved-in vacua to affor crud

ydroqhtcmde (368 mpi6cIt el ey DM (1ymicl Manerdes, Péfr:%? éb‘f‘%\ﬁﬁy 13.89
mmol)[ v%ld{n%ﬁ@' %&f%x mg g%mlﬁeo 98 re%g?ﬁ%xt%a@ stiRedhd @Qr Qverﬁgﬁte After

compldtjcd, of, the teabmcahgschooﬁbmdzhy[ B¢, 1watdic(S0 anlapvasearded !Eb thg. I@%B‘m

- . mixturf lﬁ“%@ﬁ ‘{%E %%%ggé%e& WRE%%@ *ﬁ%}ﬁ?{@%@ KATEBCA%&]]? é3yer was -

15

'20

-25

‘ washed. mtﬁ&tl@m deetatS @ (1 0wrL) 'ﬁheaafmrhnmdsxrgayimactgaﬂ.@)d,n,ed over Na;SO4

and thq_ veng vﬁ_efe &mg:tye% #] ‘)ai% to a%m% ngeﬂcré% ?ﬂ%llpghlﬁc; w%xcjhzwa(sryunﬁed by
colmm5 o%?(m'i_htég?ra}ﬂﬁﬂ (slilcal}el, 6:98%i6A00 Pen ERikd) to GffoRL ?mm (T muo- .
25 E%I M5 (MK):

| benzylsrzzmolraf(em fyld m@iYi ﬁsférﬂggo Pg 2}’54]5 ?’*SH“B'F ot

ESIMS(dx/a bb oY PRIGE |e add salt of (R)-4-0-ainino-4-(2, 4 5-
trifluorop hen ).but anoyl) -7, 8-di

| 1 uoro-4, 5- tllhydaa tl'x-l-'-
- Step, 2: B’é?ll%‘?%?’{ of réﬁ"aww Dexléiﬂffaﬁé“%‘ aming|-peqts fAcyy methy
estl.[3 (7,8 di f 1 uor o- 2- oxa- 1, 2, 3, 5- tetrahydro benzo[e][1, 4

] di azepitie-4-yl)-3-
To a swiutio of £2-1it®-henylarnio ) apstic #id P L 8T AR T -4 mmol) in dry

- i3 o
o gty B MR e G Bty PGP il ooy
_, stlrredrﬁtrt Dirbrhight 1)°xft¢r ann;ﬂtttonﬁﬁ ¢herreactivi anconfimngd by d Livagolvent was -

irred at 2 h.under arg After I L
. removgc* LPh]éacl”gaE)( | gfﬁ cggﬂec 9\ SRy ’I’L(r.,!ch v&ag %gi(;%ll gg Bt Fa
) chromﬁfbgrhpﬁ}e(.ﬂm f1ape rEt'O@Ld*PetJ Bder) - tohaford q:uree[‘rerv-(butoexamtswl-(}

o b DEHRIEOL LR P PR TIRAC Sk A LRSS PRde | W

. ESIMS?@Q/% @9@@@91&@3 I‘j@@@gm(ﬂg)o conmpound was triturated

wit-h” di-et hyl et
acid salt of (R)-
4-(3-am no-4-(2,4,5-trifluorophenyl)butanoyl)-7

, 8-di fluoro-4,5-di hydro- |1

Hbenzo[ e] [ 1, 41cl i azepi n-2(8H) -one (0.63 g, 90% as a
white solid. ifl NWVR (400 MHz, CDC13): 6
165-2.88 (m 2H), 2.97-3.08 (m 2H), 3.81-3.92 (m 1H).
54.22 (s, 1H), 4.45-4.64 (m 31-1), 7.01-7.33 (m 4H)
ESI M5 (adz): 415.6 (M+rl) Exanple 3: Preparation of
trifluroacetic acid salt of 4-[(R)-3-amno-4-(2, 4, 5-

resulting in trifluoroacetic
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15

20

20 to the reaction m xture. The crude product was
extracted with ethyl acetate (2 x10 inL). The conbi ned
organic layers were dried over Na2SO4. and t he sol vents
were renoved in vacuo to afford
vmaﬂwwwvmwz oxo-1-, 2,3, 5-tetrahydro- ben20rthPF1m¢mdmmmE1
ihe-4-carboxyli Cld tertbutyl eker "' (75 ny :
ster ) Ty PR EIN R AL VTN IR N W

metlfyhéstd‘rer purification for the next step. 25ESI M

ggl 278.3 (M172), 27713 (Ml) Step 2:. _
To aFSPE‘B aF b P KeRTLPRS 2 Bitosheney emtobagetic gid methyl ester (845
mg, MeBimol) ik, 1\3«:(4}15(15 HN2MNLRBPIEP PHR] (84.5 mg, 10% by weight) under
1, 4f di azepin- 2- One To a solution o%

nitrogen Appsppery. B%rePC‘E’“:}“‘SﬂFféW%ﬁ‘fﬂﬂ%e‘b@ﬁiz@F’eHlargw] Witk kegrogen
gas aﬂ@hﬂdrege”nbféaming }@af en balﬂaoh 5t 3 lBUM‘:Er @éﬁ;ﬂgt on(df4hé Wction as |

ml. 0| i nDc M. ,  Was- ad fuor oacetl C .-
CDHﬁ'a’&qdd by Iv‘b QGOW@‘%QW/ wmmevl@wdoam brozghimunder nitrogen -
aﬂno%fmterg'm@ltﬁen fliRGedingd ﬁ%el‘l@%e&t»bz{shé‘udwﬁh nlg%or—fl g néﬁ The filtrate

r the conpl efith? réactl on as

- was qunegntiated e‘QsVﬂGFO T Affardd [(@@Mlﬂﬂeb@zxdﬁf-aq%bmmmmyla\aamwc}-acetlc '
acid th@&h@febif %66 51? |SH‘9 Q%? ‘r?% d&lfc:) Bich Alat uioed as such without any further

1-nieth 57 t et €nzo
purifigation for|t mpﬁtcpz one (70 ng;. 9599 as a gumry soli d

" ES as such for next coupl | ng.- SSt ep 37
Prgﬂgr at'i o@éﬁs i

Step 4: g':gnarmomwz-m@xasﬁ-ﬁ;rahﬁmammr m}dmﬁmtaLJalboxylnc acid

4-
-’e""‘ﬂﬂksggeggn(R) 142, 4,5-trifl uor 0-4) enzyl )

To a sqdwtimpyolf [(Qemrlbmbdxzyaca:rdbﬁteiz)tcaiwhwanﬁﬁa |BketiCac ﬁ%ﬂtésﬁp (640 |

e 2%)“”&" 1 i90ens (O R a5 HRBToS17% men 13] sumel)s Theoreaqsion -
- . mixtutvewas l)ebtetiaﬂdﬂ@ °gabsl24 8OAKEL th@ cgﬂlpﬁfl&{) l}f re‘a@tlcﬁllr %s E&%rﬁul@ by

dded T (42
TLC, g“) Tv%ﬁlﬁgﬂa.? regi?ﬂye(bl_%gﬁ\uq 9. agfgrd tﬁﬁcruge Qormmgpgl wlfmf:iewas purified by
columh eaﬁiﬂawgrdphyt(sm@a pas 748 7% IHtOﬁG ﬁét EEher)ftQ Rrd, a&r@ 2.0801,2,3,5-

A solution o hyl - etra robenzo -

te“ahy(dé‘) benzole] [é44ilda¥émn¢r4$adaoméwt Wldlfembuiate’ster (350( WY, 60%) as a” T
solid. 0.24 ttunol)  in dry DCM (5. m'aj was added and th_e P -
reaction mixture wis stirred at r.t. . overnight. After

- ESIMBk/zy0fR3 26D of the: reaction, as corifl rmed. by TLC,

25

-30

the duyGt - Xt rac | '
L T L G VN .
benzo!sﬁlsd}tbazsumsbe| on of SOdI um bicarbri nate (10 ).

o B U XL SRR B S04 S S i
ester (}08rrog,cld14 mmmpmodrya)caﬁf(oo %n)heas(zduaﬁmfﬁ@meét&dm . 0mL,

3mL/m§10§,') E’E{ E?fﬂ\(létle%leqbl Eﬁ% gvl?lla.jnyt{ C %ﬂ??g:fo%z Af\t/er C(S)rlnlpie(tllgn otg the reactlon D
* as confirthed by MEKN) wilceds &ﬁ@ﬁﬂ&oraac%tlé a&@%ﬁ@bm Qfeﬁelgﬁlg{/éad] l]in]der‘"ldéb@ to

5-trifl uoro-benzy

4-y1) - 3-
attord 6Reyfialc bRt i setraoohsigalvll g Kerespipdione295 me, 93

uroaceti c acr

" %) as a;gtfi%ﬁm)aﬁalﬁd' ?H@é{ﬁd@édmopr?ggd E';slt 2 %.% El{cfl)\mtf&%glzﬁj%éryu}l}i %non for ;.

4: Preparati

._ ﬂleﬂexHSth( R) - 3- at ni no4- (2, 4, 5- ol .
litmethyl-1,3,4,-tet rahydro be S
ESMS(HV? q??lgmb% 1)63%%% Ze To a 'solution of 2:. | Co

epi n

- Step 6] gnqpamwm qm))aaom-z-@z-sml EBLSthlthdeniﬁlfeHl 4]dlazepm-4-

[ 4la |a| 47

yb-1- (2‘%8 trjlﬁi"{ofo egzjf ¥‘1"2¥Hr ‘c‘?rﬁﬁﬂmcj‘i ter ‘rﬂ‘t‘lﬁ'ﬁs?& arbamni ¢ acid
ten-butyl ester (90 ny;16.18. 'nunol) in'- 25 dry DCM
( 5 nm), was added triflugfhacetic acid.(0:55 m., 3
mL./ ol ). The; reactibn mXture was stirred at r.t,
for 1h. After .conpletion of the reaction,
.a.s:confirnmea by TLC, excess of TPA and DCM were
evaporated in vacuo to afford a- gumy solid which Was

crystallised from.hexane to afford trifluroaCetic
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WO 20091093269PCT/ 1N2009/ 000061 Exanple 4: Preparation
of trifluroacetic add salt of
(4-[ (R -3-am no-4-(2,4,5-triflubrid
“phe%y g butyryll-2-oxo- 2, 3, 4, 5-tetrahydro- benzold 1,41
& %0 1-y1}-acetic acid NH2 0 OH 0 . c PCAYpg0>/0d0061

To a §{§ﬁ of (R)-3- B({ert-but?]xgcarbong %r(r)uno -4-(2.4, a-tnguor())(p egylibutanmc ztu!ld |

parat’ion met’h

(90 meahgmorlB gz BEM (), aze pided HORR( oyl HonmeEDC (67 -
mg, Otﬁrr{imglz%%é DEPE L] 0 24 221 'ﬂ?“nuM&iL 'lg’nl% réaﬂcﬁ?n 8illBe w s%érred athrt a

u sus enS|oh|n man was vvas

" for 10hminaA eol(lﬁorxt?f I 3;#,69Tetratydeo-bdnaofe][ tid déxtepindrude ltmﬂttommetate (74

fl.ask I en at no. er resul
mg, 0 ZP élétn? | nlgtlglg(%g%f;)’ was V\%@cha\&fét&e g‘cagg?n {nn%lil,]re v¥as s 1rre “at r.t.
ovemghomﬂeﬂ.m&o@n&tMGKplhahy,dftﬁ'hﬁm zarhpltdtichleli the epitive; ds cafiboed/by

100, B b SRR AT b SRR 0

HCI solationt (1@ dnfetant BhtGratednpdinmt Hikaebonate sdlatibat tpl mby. ae agahiatieer

at 0 C and the reac o
 was seppiafe i i TR el B R 4 oncimGh Py o he
‘crude Ovcipbugd)t whidht &vast. Peifiednpl etélomn Of:hrbiﬁetogﬁpl‘iﬁ i (Sillica gel 23

B DS N R N R G R

yh)-1-(@4)5-HesoRARASY IFHOPYI-Sarbh iR £AMEHI eﬁerfﬁsbtrﬁg 82%) BEa whxte S

‘crude product -was extracted with , hyl7acetate (
solid. x10' nL). The conbined organic |ayers were dried oVer

ESIvRl O4opavisRLY 8L S (Weye renoved in vacuo to. afford
fggéoxycaggony%net y1-£-oxo 1,2, 3,5-tetrahydrobenzo[e

Step 17:1, Broubession 1if. Aribere | oeidls; a1 oot Q- huirord-Cit5-

i i A LG 72 "

To aESpMBo nrpii) [(Rlsrﬂrgxqc:*((mat) 1 208t epaifdrPbepalel #itiazepin-4-yl)-1-

@4 S-EJ'Eﬁlfol‘J 5%1%4?@?0@“9 Cods %«?}!1 trerPEutyi ester (40 mg, 0.08 mmol) in DCM
S mLB)e\M@oidd[Bd_ trdﬂlldlrmam amd(@/M m‘lcélm[&imnmd:)L (Thetréngtioe stigture was -

T | -
simed | o3, B8 h RBaf b omleinp o g gacton assconsied by TGy gespEor
tnfluomaz{eﬁ]: bdld 4iidl DeCAE Mel‘teevaptﬁ'ate&i Erbﬁx')tb kCaffrt d gulinly Uit Which was

solldlfl?? E—PIB ;[1185,8 a%eﬁdd tr(lngfl.tz)rg%em acnc% Sﬂmril-o (é)-;/\-/aagqﬁgp%d(ezdfl 5-

' tnﬂuonbpl&uh?l)-fbﬁtyﬂjﬂ}ﬁl gmes-malyaid benSste ;4] alazé‘pﬁiz BHE(30- m% 2@%) asd - -

hour. After conpletion of the reaction., as confirned
solid. by TLC, excess of-triflnoroacetic acid. . and DCM

'H waﬁr(@ozﬁm&oggkﬁg 9. d!@dﬁi gﬁ °1H’)f 5959 47 {df, '1&4)05 973%5' (h, 2m), .

aci-d sal - 0X0-.2

3763 %(tfwarryclﬂ)oéd {3,0iB] ﬁimiq AFBZe6? (5, 1HY B 6eEel HE 705815 (m,

2 ,7?15 ko % as a gumy solid which was
H) 2 cﬁéaﬁﬁﬁb any further purification for the

“ESHﬂ&ﬁn@)4@&%@Mﬁnhx37&§@mwns Preparation of

(4-P-ten- In1toxycarbony|an1no 4- (2,4, 54r|flnoto phenyl

- Examglé, 20 Beeparation oot eilupegacetic A il of ofDr-GrapiRb RS
. mﬂuotopjnél)yl)tmmioyl)ﬂaﬁ;dmuﬂr@# B-)dllﬁ}&ir&-llH-HKﬁzo[e][l ;4] diazepin-2(3H)-one

2009/ 093269PCT/ | N2009/ 000061 To a sol uti on of

(R -3-[(tert: butokycarbOnyl)am no]-4-(2, 4, 5- trlfluorop
hcnyl ) butanoic a:cid (100 ng, 0.30 mol) was dissol ved
in dry DCM (10 nL), was added HOBT (53 ng, 0.39
nunol ), EDC (75 ng, 0.39 mml) and DI PEA (0.26 ni,
1.49 mmol) . The reaction m xture was stirred at r.t.
for 10 mm A solution of

(2-o0x072, 3, 4, 5-tetrahydrozbenzo[ e] [ 1, 41di azepi n-
51-y0-acetic acid ethyl ester triflooroacetate (119
nmg, 033 mol). in DCM (5 nlL) was added and the
reaction mktufe was .stirred.at tr. Overni ght under
ni trogen atnosphere: After the conpletion of the
reaction, as confirmed by TLC, the crude product was

P T A 8 572 r ST g e hda <t 21w oo e e
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.ESIM5S (mz): 586.1 (MtNa); 564.0 (M+l) 15 Step 4:
Preparati on of
{413-tert-but oxycarbonyl am no-442, 4,5-trifl uoro-phenyl

) -
W eopp/PIBI692- 0X0- 2, 3, 4, 5-t et rahy. dro- beri zo[ e pCT/hol/mucs1
pin4.-A-acetic.ocid T a stirred solution of
(4-13-teri-butoxycs nylh@!mono 4- (2 4,5-trifl uoro-phen
yl)-butyryl]- 2-oxo-

3,4, 5-tetrahydro-benzp[ & /\(.a,zepl n-1-yl}-acetic
aci d met hyl ester. (90 ny 1) in THF (2 nl)
and water (2 inL),.was a@ﬁgﬁ I i um hydr oxi de. (40 ny,

. 0. 95 truncil). 20 The reactio Exture was stirred at
r.t.. overnight After the conpl&tion of. the reaction
Step la?rqm.-itidm-hym&{s -diffe@ro- M—tmthmnt ure was cool ed

o e B Bt ST o oo TR R ot PR a0

°C, wiy §lbw1@tdﬁylé(ﬁ@ ebhition (of Q-dhipo-4,Fhiefldure bg@doic adndijﬁ rg RS mmol)

: dissol‘\/,/@rsng Slgfe’%l{/ Eﬁwail)eb'gg gﬁrgclztteog %g{ﬁr%ia azt %Odi"or Jn ﬁer comp e‘?lon of the

reacuon{aécbﬁrhﬁﬂuayuuj@w(bpmu) aloret, NaOH (21 ALy ahd whieti(Bk@: pth)
were ﬂ:@%ch %f;ﬂpmaﬂz 19 $15. t520gion, maixtaee 3t 0y TS SRR ura e st &t

 rtfor 20 whinY T 268 Was Eﬁﬁhﬁd (06 dllite K2A A vAShed With BRUAC @120 mL).

ESI M5 (ni/z): 558 (MtNa) , . 536. 4. (M. 11-534. 3.
The fiftypte) yrasseluigd gver Fbﬂaeﬁ‘af%rti DT S@Veqtsf Mereremaued inevague @o afford the

crude &%1}501.19& ﬁ)ﬁ s ﬂleadﬂl&ocofﬂp()%xdf' gﬁaﬁlfrﬂo—tfi UMiflouro- phenyl) methanol
) 7butytyl11l-2- oxo-2 L

(450 g,éﬁ‘i’ wwmdbeBttqho’fléﬂ})[ltlannﬁmhalzwxfwamowfnz} thamextus@p aci d-

ESIM%%)%? Yiep of

teet - utoxycarbortyl ainirio-4-(2,4,5-trifl uoro- ph
Step 2e Rydpardsiomyofyéry-batyd ﬂéﬂinﬂuoﬁ-pa-(hgdroeshmﬂm)bhma{aep{nmau‘] di-

" To a ?{éﬂtm%p%fqdw&dno d§ g tr)xio?q%e%/rl%rgxgtg g C aCI dg nmmnuf_l) DCIYI 4;

dioxanfetahdmmr](l;l[h 60 mala)ctvasomidad NaHﬂé)g\A;a.ﬁ' gstmﬁr&Oedmol)an oreQx. . Fo the
. 1 Al . .
resulsfgbondic. ol b e QT IPLL AerBlrglel1B 1 SE k2 88 ey, g eption

was stivtshll aven efoeﬂﬂpiorx&ﬁeobompleum ofitheareadtion) ab mr@vmémyy sald,d, 4-
whi ch was ,¢r t ed from

dioxans 6 RS g B8 GOR s FEUpRed il FEPAC (x50 mL).

- The célﬁblﬁédué@&ﬁetlaﬁrﬁ%ﬂ &rbtoved N2,S0; and the solvents were rcmoved in

gﬂj (R) - amno4(245tr|fluore T1fibt13-1 -
vacuo e gudsgpmpoynd, vhiheyas-myidied by éplppethrgmatography (Slhca .

. gel, 1:9 ﬁ&ﬂ&@z?&' Ethe?/)'g) Ia.ff&ﬁ%hfec(éi aﬁﬂﬁ‘lugn%oz Hgi e(@hl %?elﬂ'l) carbannc' .

“solid

acid re-bugyl estarxS 8ng, %)aaataweg@s (m 1H), 53. 95 (s, 1H),

4.61-4. 64 2H), 4.73. 4. 81
ESIMS4§£§5 P85 S0 (m 6H) ESI M5 Emz)m%s 4 (MNa§m

. Step SﬂB&pﬁra(tMl |o)rtaaean1y| b—(ﬂﬂo:ﬁmﬂul)at $-difluv-oplreng lcurtoment c
25

Toa S(?&tl(%q ngtrl OS gﬁlulgy ?h%ér ei%mfgen%é -%2|-§:m4c guii etr %tg;l desler 65 .86
g 22, 68 2mhal) {nldrd [Dei N 7 $(pinih) bvag/idded\ﬂlymiybﬂflmﬁ}d (SaﬁeﬁIa,MSCfﬂ Jyi 17 tal)) at 0

°C. Thp S WP BT oo 5 OTHER g AT Gopelstion of ficpagfion = |

= conf'mﬁ@i b)bFDZ lo'fv@t)ar [3b, ﬁlﬂrv)ai@dﬂem ‘t&rtlﬁé]r):aogt)@ﬁﬁxﬂue( &éi crude %ompound y
: uor o enz prop car banti ¢ aci tert —
| was exgé*ft with-B{fM ( 3&%& e e @5@ 8?&%‘6%36’95 werg sirie QVEW 504- |

and thé $olRenbHbre BN HT Y {oadff(ﬁ'd @lfe Hdd2¢ X ohsromiethyl-4, 5-diffuoro-
15trifluoro-phenyfl-butyryll

0Xx0- 2, 3, 4, 5-tetrahydr o- benzo[e][l 4] di azep|tt 1
-yll-acetic acid and cycl, gpr opyl am ne Usi ng HOBT,
EDC,. DI PEA fol |l owi ng the above nentioned procedures.
ESIMS (rti/z): 597.5 (MtNa), 575.4 (M+l) Step 2:
Preparation of trifluroacetic .acid salt O 2-

{4-[(R)-3-am no-.4-(2,4,5-trifluoro20

phenyfl -butyryl1l-2-4xo-2, 3,4,5-tetrahyilit-benzofe][1,
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"H NMR (400 MHz, MeOD):(in, 2H), 0.68-0.70 (m 2H),
2.55-2.65 (m iH2.65-3.07 (m 2H), 3.01-3.09 (m 2H),
3.72-188 (m 1H), 3.95 (s, 1H); 4.09-4.21 (in, 1H)),
4.45-4.54 (in, 2H), 4.70-4.79-(m 2H), 7.20-7.50 Sm
WEOLONOSPA (nf z): 497.3 (MtNa) . 475.1 (M+1) BEINAP/@00g61
phen}(?{:\seaelgaﬁ'xgﬁt:r:a%g I%‘f!-tvtgtu ;%%? 063(|_:g,et9|0&1) a“(f:}{l(gh vsvgsl Elsegfas such without” aﬁy

ﬁnthé?@&iﬁh\z(ﬂi&rlfo?—ﬂﬁh%ﬁﬂs%m o[ 4, 3-a] [ 1,41di aze. pi n- 5(611) - y1)
2, 4 5- trlquOrophenyI)butall 1- one Step 1:
ESIMISr( tro(lMd (4-fluoro-2-nitro-benzYl am no)-acetic

St aCth Ao 0P ELRF-PMoxiRadonPhitiddd) Phin 1 ic
bl r%ﬂﬁ;get hy? ﬁztf tuor%ﬁgamot ?lobenzene 15u°6%b§nzy2afl§%)' acenc-

aﬂdlﬁﬂbﬂeﬁeﬁ DVMF (50 nL) under argon atnosphere, was added

To a EEIE@% 43 cﬂlﬁfo%ethﬁﬂ 3 QAR %hegﬁ?ﬁ%%ﬁlﬁ%%l f:e:ﬁ bu% gstgr) (5.65

resulting solution-was stir
g 203rmopel) de DAGRI(E0 o) ofassdblet DEIE A {104 ki, 166.9nminiol)] Tb&steeultmg

solut:%y %ﬁgﬁﬁllegrfbrdf 63 féﬁowgl r)ZJi'\i/J\é\ZISQ ?cﬂfgtlc)n ¢ SP%{! ()? g%’i(lf')n% nﬁ:thyl |

react1on mxtu
ester Wfdrenhlogidenpt @Mﬁb nt 0 FCt Wbe reetidn mixtas wes rsfurectmcbringht]di 50 °C.

Aftr \-%/a&gp tedior ac hg g{ Qactn?y% s \é\?ﬁfﬁdﬁgy Z@B@ n*‘.")rl} Lﬁ W%E ﬂg% to the

reactiqyy evtire ah(hytadescmoemd\mh exiractedd twithhEtOne (am.‘i:D aL}. aﬁhe @umbined

: organf\lalég Wer-gl'b%ed 8ver ﬁ%zﬁa\‘fvas I%{qﬁts)Y\aZege Ibe?}'lo\égtg Frg Fﬁf?la Io aﬁ'!c;r% the -

e conp

crude cémpound mgll(ﬁpb@s dusitied ba cd&inn cRiothatoRtpRAE (silRQtgel: 4t @13 EfORc:
acetic ac

Pet. offn) ﬁ%ﬁ?”‘aé% peF ?%ge”zb‘ﬁ%ﬁfﬁgfygﬁ%wﬁs%%ﬂgom.foa%ww&o)a@e@c acid

-methy%k%r{SB?@ 868 Wbihidl gel. 2418( Mr1) Step '2: Preparation of. .

t arbonl 4-f luor o- 2- ni tr o- benzyl ) - am nOl -
ESIM%&‘B{Z& %j "i?g(;[y? nmet hi/ll (Sur u TO - aI sol ut i oﬁyo2

' Step 3t- Prepatiod of |Heﬁ%9@§“£%bf_%l(@ ‘?erﬁﬁftt) @déiggauﬁﬁg.-nyk dhﬂuoro-

ester (4.65
bemaﬁgunola%mm%ﬂ@thmwadded di - tert bUtyt di car bonat e.
To 2 sbfhtidd of (ZLtlent-bu%gi}c%r%yﬁwri‘&l-)f Sdalﬂ?éﬁdo %@nzgﬁan{mo)-ﬁ%%nc-rﬁ?d methyl -

reaction. 'm xture was st Irred a
ester (AP7 &r 16.2&mmeldn il ofrdigikane evaree act iﬂmb)swaa)arcfdled el O0s (2.73 g,

mmol)} Thecteactipn mwas efirreddit . b\f@rlq\lacmmmoﬁt@ﬁdmmxiemlas ¢onfirmed

o TS i B DU 5o B Bt R

. (3x50 jd)) Thacapabined @‘.g&mEtlQAcs wBiet drledtd'velr NaiS,adnkdahél sﬂuérﬁs were

removi3d S YR ot e (S aBHYh bR v maifsd oy column

| chromat&grh;ﬂw (biticwizd, 1.5: 93 EOAQOIQ@t etlies) MBrlord Bure [@éﬁylo;ly carbonyl- -

3.2 (M Step 3: Preparation-of
G L e O R A R g amencs2ie.

.70%)a§ﬁh¢1@gea0| d. 5 To a solution of. crude .
' - but oxycar bonyl , (4-fl uoto-2-nitro- benzyl) ami noka
ESIM :p)c i

4HQLN) et hyl ester (5:91g, 17.2 Moroi). in THF

STEP 65ﬁrrmt)atﬂ¥ﬂ%f %gﬁllg%xlﬁl %aﬁ%e{éb}pl- 1%5%@38{{%&10% la |f|% %Oiélﬁ‘luoro- : .l

di ssol ve

o beﬂzylkamrmédcqmwdt “overnight. After conpletion of the

' To a §oﬁﬁﬁ)‘ﬁ' Wb?rﬁzlgﬁf rgaf%qzld(}%rt:%gxi%&%ﬁ@?am ! 49 n5 Tﬁ%{-’lor §en7yl)

was .aci di nd

: mnmo]caoettqmuimmaﬂ aster (5;128 gdl M3% MHWBGHTMFC(BMIGI \&s(aﬁdéd a Solttfbn

of iy bverkBiod 5P BB B R Nefer LS L APt i ot e

af f or d

27(tert 7but oxycar bonyl( 4- fskuor o- 2- M r obenzyBam no) -
acetic acid (5.11 g, 90% as - brown thick gel, which-
was used as such wi thout any further purification for
the nextstep. ESIMS (nfz): 328.0 (M1) Step 4:
Preparation of

27((2-am n64-il uarobenzy. 1) (tert-biltoxYcarboiyi)aniin
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. ESIMB (ki/4F £48/@84-5f i rred oVernight at r. t.

’ESM$ﬁﬁ/zm3}12\om1)added Lawesson' s feagent (2.33. ¢,

20 washed wth EtCAc (10 nL) and MeOH. (10 mL). The

sol vents were renoved in vacuo to afford

24(2- am noa4- fl uorobenzyl ) (tert-butoxycarbonyl)ani no)

acetic acid (444 g, 99.9%, which wasused as euch

WQrOPPE28ext step without any fuither: puri f PEEAN9P/000061
for 18tiep\fesr tﬁhﬁlpﬁ(ﬁrﬁbﬁ Hha r@ktidre s fakiythed by T1.C, the reaction mixture was

- aiafil bR PpE a5 s Rl oipmung s exmmsemitaione (450

mL).Sbk ddbmbinedbrgai }a@ﬁ’s ﬂ@reddrfeh 'éOtErQﬂeQ@OZ—é’ﬂd)the solvents were rcmoved in
(He% b‘#Jhiox rbon m noFacetic acid % 51
vacu ﬁéﬁ F 8P %wlexvéa%wt@cfe(%bts@(ygar wlqmnw 5-

' d1ﬂu6fﬁlbbﬂzyﬁrkﬁhlﬁmzet(02aczﬂ(4@6 gZ%%Y%s%ﬂh) whikth Qragusea Q?such without

ul ti ution was stirred for -mn and
any é’g‘em“r@q&@“flﬁ%th&@eﬁﬁ@ﬁol) was added.. The reactl on
under. argon.

After conpl et’i on of - the reaction as confirned rmed by -

Step T{C, Prgparatione pf net Erengroxyearhoayl-cottiexy meshylhmist)-methyl]-4,5-
extraCted

difluérddfileh conmpQuri d Was.
o %D%[hlﬂlm“luhrert{ﬁgﬁ%&g%nbl ned organic layers were
To. adqqhg@noqfér{bmm cafﬁoeyls(@#arehumxmrhenylmmeﬁs diﬂum%%éﬁzyl)-

_ mn:né]%c&fcfagfd?@t%eg Ef) 8%%1{?&%0#%5 ﬁfwaﬁ%fzé trl%(?mroacetlc acid |

wash | 332 0o gl
(14.3% mm@t) a2 03CdThe/caaioh Huktemiseshhﬂzd Alr.t. for 2 h under argon.

A L) ST e o e

in vaczqgo Eenfave Exce8t epsdvenPrigpaiflabioatetiofacid. The remaining. solvents were

remoi§} W8S AEl] S0 LRy eaop o mapayo byl

mﬂuotoelvhen}dwrmhom&h eriflic@oaetaR| (U5 @nomh) Kad bMARQT & BEL bi’uwn% lly

WthhW tetrahyd_ro benzo[e] [ 1, 4] di azepi ne- 4-carboxylic g o
Hﬁd m Ay 'i‘lﬁ‘-‘@tlmlf[’r%mﬁrﬁ@ﬂp) in‘toluene . -
5.78 -

St sg %)a t. The reaction mxture was heated at 90 C
P 3 Fep3 ton %bﬁ"zyAf’tsé#'ﬂE@'ﬂpﬂ*@tq-%ddfydre-é&-bmo[e]e[i; 4]diazepine-.
4(5H).Qﬁ)ﬂ;fokﬂﬁﬁd by TLC, distilled water (50 nl) was added
61 crude conmpound was extracted with Et0Ac -
To a. 5P Bﬁ%ﬂq_:)’ bqrﬁcgloe(m@bqaéijcaglpcgampdayl—a;rmo)&nmthyk}%—daﬂdor@xpaényl—
ammoﬂi&g%ora— cuo t
d%@m%‘{hvi? Y045 ki &H‘H@ﬂp('ﬁ? iR @8@1&%955 g,

e crudae co was
13 32ngmlbm%@B§r§n‘59g B3R gamgjht, 0 L. H‘hEte&Ahmg Ieannmetvmz)fea @or 5

min an BIPEA enzgn?mf)[ ‘%Qsléﬁo C%; i Pée fpagtignpixHts was, stiged

5-tetra y

_overnighp at i ugder elgoar Afiex &ﬁrlpgc;t:oﬁ%hea&ad:tlogfﬁs c¥efim@d oL water

7. Preparation of

(60 mlg %*%gtgl%g i))l_}he %ﬁg%tuin l(nytm)g and crude cgmpound was extracted with DCM

(3x50 mnb Thet wcmﬂimdbﬁgaﬁ@ @i were dBied %5&611&192@@4%8 cﬁ&k&ivents were----.---'_.__

[t-but er To-a. sotution of
'f?y 2°t Q5% othe | srude sompopnchywitich e, pefiéds :b4] dolamn

chroma%@tali)ﬁ‘y 6511%% P&YklE@OﬂE'I‘ét £ nf_)ﬁU%rd?ﬁﬁ@éengglaps gir%ugro- -0X0-

nuno benzene (25

 2.3-diliydgesl H) h?p%ﬁla]f ﬂ]éfaaﬁmw(\ﬁé@carho@lm@m gi6)7PhBRickged3 g,
- ESIMS?I%/Z?%3W)£ room tenperature. The reaction<mxture ... .-
t 8

heat ed 0 C, using Dean-Stark apparatus for 18

- Step 9: F\’remtetrn !iﬁfe 8atiflaanopl, 314, Srtewhhydie-begault) [@4]. cﬁﬁzepm-}one

Toa séiﬁgﬁd he- cr u éﬁﬂéog& zgungl v §déﬁ?ﬁr‘§‘<¥fié’g§wﬂ[ﬁ] &Y\Bﬁhailazep‘ne'4‘ :

" carboxyli¢ heid phowd Bste{2. ofrges tHemioleid MeQHTBO mIay 8&Sadded 10% Pd/C

were. dried over Na2SO4 and concentrated in vacuo to
afford the crude conpound which, was purified by

col utm chr omat ogr aphy [sil.j ca gel L5: 8.5 Acetone :
Pet. ether] to afford 9- F?uoro 4/ 4 6H2, 3, 5,

10b-t etraaza- benzo[ e] azul ene-5-car boxylic acid
tert-butyl ester, (1.455 25 g, -60% as a white solid.
ESIMS (nt/z): 305.5 (M+l) Step 8. , Preparation of
9-fluoro-5, 6-dihydro-4H2, 3, 5,
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5 Step 9: Preparation of 13-(9-fluoro-4H 6H 2, 3, 5,
10b tetraaza-benzo[ el -azul en-5-y0-3- oxo-1-(2, 4,
5-trifluoro-benzyfl-propyll-carbamc acid-tert-butyl
ester To a sol ution of

WO30049826¢ er t - but oxycar bonypami no] - 4- ( 2, 4, 5-R¢HRRWSPUAH

Y HasOGin @Ak } ¢ | B @'Y under hyd
(200 iy %0))}) L lq‘l“ﬁ’ of, ;ﬁle Relofin flas lirdT k. Br 8 A U 4 A
atmosphend. )i\,ftef gjmpjvm df phet inectiguids candirmest by TLC, the reaction mixture was
! ;&W&d OH The solvent
ﬁ“e‘e‘gg“ ;ﬁ%‘o‘:ﬁ’?‘ﬁmeﬁl Rl %‘r‘%‘% &segh”g?{emdz 27, 5. 15 ol )
were edmuvect in Gatdoutr efferd Ge dirkdedeqnppind zwhlggx wgs ppg@ed by column

sS0l ve cetonitrile
tetrahyar62Butnz6 (2] PIS 4] mhzepﬁx -Bonevsnd] Whitesabd dctbed 89%) t h e

re-at r.t. The reaction was stirred at
ESIMég'"% '?&Wht After conpletion of the reaction, as

| chrom&t%tgl%m 11§” [?]9%9?1!1%%&1?) a“Qf‘f&ﬁ‘%‘i@t*ie sfdlﬂuiﬁog 345

Step crf i Priparatiyn TLAE, S QRY-RALbIRS EQWﬂIildrﬁ-zvmmﬁ-dmjdm -LH-
dlstllled er 4%3 L\/\?g added e re f?lé’ The = -
benzolej 1 AIRE RS et L bR T Do b RbBss T Hlea

To a adlﬂhdnh@f gﬁ@[@ﬁ%ﬁ@@@b@yl)wﬁwﬁg@ue tﬂﬂﬁ(ﬁdpmmﬂl)bu]}ano:c acid -
e solvents were renpved Jn_vac
(164 £ AD2apiel iedmrRHA1 S mly s S90S B 1 0 By iy o HOBT

(073 1043 Bmhﬂﬂilﬁam/‘*c (2 l'és@lﬁx'f ?dlutlola »a’as%uﬁed\fﬁgsl mifidel BIPER (0.94 -

9-f | uoro-4H
mL, StAéera@QH ‘é&@n%@;ﬁ do lytléqa\lltgveglt)y glﬁcg(igl_tlgn(of 7, p-diftuoro-1, 3, 4, 5-

i (]9 W
tetrahygig(; gérrfzb@ 32 qn&xﬂ%mpz e&ytd@ﬂg baaml f"é‘%’;jo Fl:kfgerg%(f@ilég%gglri s

stirred\foR 5 (1 g1Ox- mder@ms)ﬂﬂelséqnwlw the gepctianygs sasdiamed by TLC,
water iﬂ(ﬁ%t?tw%s 9&%:%%0 tﬁs ﬁ:gct?cmgri-}hx(lﬂé ar%fl-ét).lde gon%i)ugd %\(%s (e%ac?éﬂ) with

DCM 33D ). 'Ifbpl)com\m@@ o@g&mclhyers svemd@dme( ﬁ{azsi)@@mathg golvents '

were fived Wyucly 55 S0 echid cnfockfia Sl G R by ol

chromatoggplist és;llcﬁ fg]z) OESI9BB. MBG)H) CHSIE;O t@aﬂ’dt& Pure2B3-(3i8edifludro:2- ox0- -

1,2,3 {{%erglydgo:# @ [&éHﬂ{Z{ﬁﬁlﬁ% 0- ﬂ(o-?%i,g,s %natlluonyl)-propyl]-carbamlc L ‘

' acldteztrtﬁxtﬂesl&lleﬁug,aﬁm benzot el azul en- 5- yl)-4-0,4,5-triflu

gy Nl‘?g 4@;?&{ l(g;xg&gﬂg(s@szandsir ?85? %8:'0%&39 s ets, OH), 2.54-2.65 (m, |

2H), A8LT 9BEA- PN 20kkar UHRNE B-9.30 (8 BR0444(4%2 @n, 3H), 5.38-5.43 (m,
| Fear bam c aci d-ter-butyl

1ED, 634690 (o 3Ho0 G 51 b3 SO BLL e b b (D L) v

ESIM@@H%E' 31314 dvponyoacetic acid (11.79 nm, -3 m/ mml) at O
e reactlon mxture 30 . was-stirred at r.t.

" Step uHecPrepagation ADf e friflinrpiastic oncids saite of e dRHAA- %“0-4 (2 4 5

tnﬂu&ggiénpgﬁgtany%lglfQAdrHﬁwawhl gaﬁﬁﬁf)be“‘ﬁﬁﬁ)gﬁﬂﬁgu epi-2(3¥9)-one

re was evaporated under oto- rennve

' | v dt t _
To'a sefHiphi oSG SR rl'pih%m A TGP SR
oxo-ljéfhfsldﬂiﬂﬁ&%qﬁ 1‘0? 1?~%xgar§i%|afclcpfert-bu?rlester %)682 1.32 ‘minol) in dry -

am no- fl uor.o4146H-

‘_ DCM g@gg/)owzq;gmaqmgmo@gb@% mL, 3mL/mmol). at 0.°C. The reactlon..'._:;“'"

it S5 3848 RS2k SHARHLER: iy rehod g o ] Lyl op Bt
by TLE7 e reaction memrelw:M\,@apoaﬂed Mhter v@[@(}ﬁ)ﬁm@ve@x@@s‘s f jsglvgrmand

oo AH) L 3, bs, 1H). 4 50-4. 52 ( E! 4.52- .4 (Mo
wifluoibetic el RS seliling Spi - Jge (Blyglef dnagf iy dpd Jnf Thuce
(m 2H), 9.02-9.03 (two 5rotaneric singlets, 1H) ESIMS
(mz): 420.5 (M+l), Mass of free am ne Exanple 7
Preparation of trifluroacegic acid salt of
(R)-3-am no-1-(411,61/-3,5, 10btri aza- benzokj azul en-5-y
1)-4-(2,4,5-trifluoro-phenyl)-butan-1-one .cFscooH .
10 Step 1: Preparation of
2- (2- hydr oxy- et hyl am no) - 3, 5- di hydr o- benzol el11, 41di az
epi ne-4- carboxylic acid tert-butyl ester
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To a solution of DVSO (0.05 inL, 0.82 mmol) in DCM
(5.0 nL) at -78 C, was added oxalyl chloride (0.04 ni,
0.43 =no!) dropwi se. The reaction m xture was stirred
at this tenperature for 0.5 h, followed by dropvvise
veolcioppoeseof a sol uti on of PCT/IN2009/000061
2- (2- hydroxy-ethyl am no) -3, 5- 25

compbuty eiOiribeaedvih Bﬁtl‘fﬂéﬂﬁe@%ﬁ@ﬂ[@ %‘sﬂihﬁ?fnhﬁm&rl:l\)}iu%n@%l@ salt of (R) A

e

t - byt
4-(3- ?*B%let“. @# gnﬁr@eemehwgbw%aaﬂ -gifluorpeh, Tdipydrod Fy
benzd[k) i 43}&1{52&@@@@1)(0&@ .69, 9085 288dRRE LRat he reaction

m xture and warned to room tenperature. The crude

o SR PBSCREL S350 M, O 80400 G PS8, 1,
4.22 @ntH)d4.o%14.6M4RSEH), A0d-7cBeenHy at ed i n vacuo to afford -
. the crude ‘conpound which was 30 purified by cohunn

ESIMS(h£JR4 0906 avalpy) (silica: gel, - 8:2 EtOAc: Pet. Et her) to
af ford 4H, gﬂ " VO, 2009/ 093269PCT/ | N2009/ 000061 . T

| Example; 3; oBreparation. 196 ntriffuspacetic ervid 5saUapbckuR)—a-aaum4-(z 4, 5

ESI M5
tnﬂuBﬁipheMW ff'inél?y’f_l é;%“ i&;ﬂ%ﬁ@%g&am iﬁqlg lazepm -2-oie
-[3 oxo-3- (4H, 6H 3, 5, F10b-tri aza- benzo[ cl azul en-5-y1)-1--
(2,4,5- trlfluor5- ,yI,)ngjopyII-carbamc aC|d '

tert-butyl ester-. ' -
4H, 6H 3,5, 10b- Tri az -benzo[ef‘/\& _5-carboxylic aci d

tert-butyl ester wag de,prot ec u3| ng trifl uotoacetic
aC| d and the resulti ngteePeH oupl ed with

Sten 1) PYEpNEIIo, o MERERIY R 2305 it dsodomrotel s+

carbomlmultaﬂ{hﬁﬁrl(‘ekteﬁ 5, 10b triaza: benzo[ e] azul en-5-y0-1- (-

, bl u b rOpIkcarb m c acid
Sodiufh 014 e, 018 ek V% e R BN PR BT s Gt vitp herpne
(@22 !(l]Mﬂhla)ﬂaméGihéd &Mhﬂ)hottoﬁb@ﬂaﬁ unﬂ’érﬁﬂtﬁfg@ﬁ bsPhere. To the resulting .-

fiee fonbpd BShn cRos, codioh 71 ohn. ot 2-ameck2 8 Syahydo

benzofeH] 4]@elnné-m¢mwxm%w1¢)mlwyﬁ&te¥ (R0%ng! 0.3 n%ﬁ&lbl fd &}g F(3

L %(gchrg §4H 6H 3, 5, 10b-t ri-aza- benzo[e] azul en-
‘mb)a ¢ featiqn faixgIre s %rﬁwoﬂlﬁrtetpwktgw ahhdoéamethane ©.019 -

mL, 0.8€ fimd) ¥ adasd 870 ¢S %ndBie 1Ol dﬁﬂ}gj %g’apnﬁiwg(tg COHQ{G r.t. and“_ -_ ' ":

was added trifl uoroacetic acr

_ st:rred oyernighta Aittpr) the cqrngleti@ta@ﬁth@matbﬂoxlta? cenfinaed by il"LCetéaaionrrﬁjxture S
_ o t he
v bl €L 0GR Sy R 550 e

confirne C,
to the ompionagistures r’fbv etide prodaciast extradtédwith athgLassyats@Ixi ol mL) The

‘ combzﬁ@h %En%%e&rxxérg %Inleél 39&&&2%‘1 an% ns%htregtsaxurg ge%mved in vacuo to

etic. aclrd sa

. afford 3 hmembz-o@drm,m-&tﬁhﬂd}b-mm&za @am{rﬁm@b&c&phc 2:9..d tert-

2 trlfluoro | k- but -one. (30 _
butyl 3 %?754 T sﬁl@i 51534 Was usse 2*8990'( Niithouioany firther

 purificaiof Gorahelix( Step -2H) 3 80-3.98 (m 1H), ‘4.51-4:70 (m:

o 8 7.12-7,27 IH)., - 7.28-7.42
ESIMS(Z(Q(ZH %87; M), %7'%?(1(%"_9 5H), .7.82-8. 2 (mH) iH ESIMS .
~ Step 2{ Preparatiéft- of tflﬂhhﬁ)acetﬁoﬂcuf's‘l?/?izggezhygﬁmk etetrzgghg,rdrobenzo [e]

- _Preparation of trifluroacet
f14ld'mm31-%!m no- 1= ( 4H, 6H 1; 2,'5,-110b-t et r;

Toa sdﬁﬁﬁn fo ?fh@ﬁyﬁ]gg@}g i %E’gc gtfﬁy&%%hiocﬁa %]g%%éﬁ?&%- SX;@@; acid . - o |

t'an- 1- one-

._ _ fer t-but)olzefst;@ (Tﬂamgy&fzé antholyii decDGM Glﬂtmb),lt\mls a@dddeatifluoroacetif adid ( -

"sol ution of (2-am ne-benzyl)-carbamic acid tert-butyl-
ester [prepared from.230 anittebenzyl am ne and

di-tert-butyl ditarbonate], (100 ng, 0.45 nmol) in
Acetic acid (2.46 WO 20084093269PCT/ D12009/ 000061
m.), was added water (26 nlL). Reaction m xture was
cooled to 0 C and a solution of sodiumnitrite (62 ng,
0.9 frinmol) in water (4.3 nl) was added. The reaction

m xt ure was
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" ¢rude conpewrtds atvb:dm Way/ qnmﬁecﬂ oby 26>l ahid o:rlﬁbxhehegra}ﬂfyu delica gel 3:7

20

25

stirred for 30 mn at the sane tenperature foll owed by
addition of sodiurn azide (64 ng, 0.99 mmvl) The
reaction mxture was stirred at 0 C for 30 mn. Wen
the reaction was conplete 5 as confirmed by TLC,
WOA¥OPBR mi xt ure -‘was quenched by dropwi se d’@&(‘%‘?“@ﬂ““&?“
0.75 ﬂxD Nnhhﬁ&blf 5[ rmix)ure Pae sinredds moﬁpolllnnmfmﬁleeodmpmmed)f e

reacidl g5k B e g™ el o BT it DCRF Pt s ad Blpmaipaton

mﬂuotéaEetlcsmld\sembSI-mﬂﬁl L.8pvedaliydrobgo|e [1 Gt]dizszﬁﬁQ-one '

2- 371 do- benz amc acid rt-but ester 105
(70 "&Fggﬁ@bas %ﬂilwgm ey g ﬂ?ﬁ?%%”(eﬁbcd’?v‘p fur% her

Step awneﬁmﬁbﬁ an2f[s){l-hhﬂuymxaxoatms-teti&iﬁ&l-é\lser{zlaie;[)l Aldifdepin-4- |
' I‘S(XQ(E?)I ﬁ’ i 2. Preparation
yD-3-¢ d&45 e'ﬁ%&v Jo- b'mﬂs) ?Vﬂ%"“&'ﬁ’faﬂaﬁi‘% éfef-'au%?sferbut yl

To a @cﬂﬁtﬁfn aom)gnﬂ(zbbfdihtdi?caﬂﬂoﬁ Qalﬁﬁo} -B(A29-iMWroptRRYHbutancic acid
ensi Qn i.n m.n Was washed with __hexan

0 migEE e on i obh @B gLl 206 HOI 4 s @ A e EDC (59
- mg, 0.B1 In'i‘xﬂﬁ)ﬁﬁd DIBEH‘P@@@&'LGI Z_Eﬂnél? €The de&Fibh EﬂlﬂGrcfv{}a@%tmed atrt for .

. was ad sol uti on

fl oat .
10 min A s9hitgp By Ly} lé‘é'p%%ﬂéyd&theazq @il 4quszesurgfpneetsnﬂewoaceze e
" (70 mg, A4tohrh &l mQ:Ir?ﬁ)OW ML} Ra e MG tﬁé‘-re@étbon HixrSvas W ed atr.t.

reacti on ure was stirred at this tenperature

overniglg. fAfter th@emetg)wof Hrecractien, (a9 cofirmedl by 0LL4 thq:mj@e pwaktct was
extract@&i @ﬁlﬂ 9% (tlﬁ EneL) QG Waﬂ'{ed Meciilte #ﬁaqlg;@fh f’d)& r[—f(?l 8? ion. hl‘é) Om%&/ :

‘h. After conpletron®o lonas ¢

Samramd_@plun@r afl eoq@mdmatbmeas (@6 trla)c (Thel onganh: myhyim: edpataeed and

washeé é'g.h 'Elﬂe 8ch1§1§¢1 g@%%%?OMaS € 8?1v%nzs \\élveafg f‘%{%‘ﬁgdﬁ"‘g’ﬁa to affog'g the '
son PR M 265 Bl 28 LS e 91 Y

_ 4-y1)-3(@oa(2) Mz b,énzaﬂ@rememi)Z-pmﬂyy]Lcaﬂﬁhb@ml@ REtyl ester (95 mg,

en- bmﬁf ester (20.. ngy, 87%- as a viscous oi | .
Z)

78%) ag Gt 300.2 (MeNa), 287.4 (M. 1). Step 3
ESIMSF{hﬂz)a HOZ.§ OM+Of

1,1,5, 10b4etraaza benzo[e] azul ene- 5-car boxylic E
é‘m pRATation . of . \friflucqageticr o peidn csalts ofi ) 46l 3amming-4-@.4,5-

the re xture

. riflu ] - |
trifl oéoghg%:fj(ismgm]zy uietngnqw,iséf&)‘i geéé-h@ﬁﬂogelfifqil] er‘}r;]'iﬁ 24 Y

- To a'sqigtionelad @d(ldﬂeth!}t? @%héﬁﬁrtgtrﬁhydwtenzqwﬂél 4]|d@a¢11m éryDviaexo- «_
(R}1-(E9 mhﬁ&cﬁo-%nzgpogxfogmﬂéﬁbam% alkdGere- 581 YGBE (908, rtf‘f??ﬁ%%i) i

i'n vacuo to

dry DOMEH mL), wasia}bmettn&mieacbmam@ €0:45 nll, nel Ammah b oPhef feaction
miver R e T St Gloag e P Foromey By fC

" excess OPEKA zsﬂd@CME@bﬂv&v@pert):d in 360k (dMHbMEp: guBfify dol{dMehith was

30

t
- orystallighE ot IR EREE!IRG: Histypacetin 3o, salt 1ot R IIR -G
’.tnﬂuordp)leﬂgﬁpbléyﬁt]lfll—fhbthﬂl‘-D3 MjsastirahldroRieany[ k][ 1, S RIReyh 0-ca6 i (7O mg, -

760/ tert-butvl ester ‘WO 2009/ 093269PCT/ | N2009/.000061
%)a33 WS 391d 5 10b- Tet r aaza- benzo[ ] azul ene- 5- car boxyl i ¢

'H Nwmmm MHEIMBODY: 15 £BL 289 mﬁszme@wm@t(ﬁdzﬂy 3o (s 3H), 3. 88 392 -

i f1 uoroacetic acid:- sultin

(i 2Deh s @ 1), HRP DD 2050335 (. H, 7287 53 e s>

ESIMS X&g&f@@m ajglnl (2, -4, 5-trifluorophenyl)butanoi
?H}ggl d .usi ng. ﬁ o@ jand DI PEA. The desired conpound

was obt ai ned as VISCOUS oil. 5 ESIMS (nmz):

524. 9(MtNa), 502.5 (MHl). Step 5. Preparation of
trifluroacetic acid salt of

(R)-3-am no-1-(4H, 6H 3, 5, §Pb-tri azabenzo[ el azul en-5-y1
)-4-(2,4,5-trifluoro-phenyl)-butan-1-one To a sol ution
of

[ 3- oxo- 3- (411, 6H 1, 2,5, 10b-t et raabenzo[ e] azul en-5-y1) -
1-(2,4,5-trifluoit- benzyl)-propyl]-carbamc acid
tert-butyl ester (30 ng, 0.06 nmol) in DCM (3 nlL), was
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2 benzo[ﬁ]B d)djazgpin-1-

15NMR - (400 MHz, MeOD): -6 2.52-2.83 (m.21-1),
2.85-2.88 (m 2H), 3.59-3.65 (m 1H), 4.51 (s, 111),
4.58 (s, 111), 4.724.78- (in, 2H), 7.12-7.17. (n, IH)),
7.25-7.29(m 1H), 7.53- 7.60 (m 2H), 7.62-7.67 (m |
W4 20090989(s, 110, 7.91-7.99 (m 11-1); ESI MBCtm¥zn)9/000061
Exandgléd 44P('d’pihNa)qn mz.mr(.d&ﬁ‘) acid salt EXWHR?G%m;Rﬁ-&F{QH@H—!rﬁIhom-?
yroace C aIt
phen%bu =2-0%05: ,%4 % Lfatﬂi Sbﬁ??é)l[\‘i]h_l)ﬂd‘zéel’m' Y -acetic acid
4H, 6H—1 235, 10b-t et r.aaza- benzokl azul en-5-y11-4-( 2;
Step 1: Preparaticin

4,5-trifluoro-phenypint an- 1- one X

of 3(4-fluoro- pﬁ2vvn 1-ol To a m xture
of 4- quor0|odobe 3.82 trunol),

bi st ri phenyl phGsphi ne p Id Hori de (27:0 ng,

i u
" a038 nrnol), - -Cul €3.64 ny, Q_Q19 ) and propar gyl
al aohol . 25 (214. O Fgc &_In ), vvas added

' d||sopr | ai.ni ne ti nder nitrogen
- Step tfé’r%é raign | e%fct i br‘i’“lﬂ"i‘faﬁ P@‘Kﬂﬂ?hﬁ'z‘uﬂi“é‘é 2g:5-tetrahydro- .
' benzd[q[l,tﬂdhzeﬁﬁé—ﬂcaim BOAGd iRty Qdstel-he 1 eaCtI on- as

the cr ude product was ' extradted

fi L
Sodluguo )ﬁil rg?ﬁnga% g)tgagél rgx@oll, ﬁg (] SUSWIOH in mineral oil) was washed with

hexan2 ﬁa 260 Rahé uhl&p n
- W > th 10% HCl &%ﬁg%@@nﬁﬂm %%and@egggtfd Kozl aﬁm&’w@% the -

resulnegn gﬁt ﬁm%ﬁ“éa PAVvdeRc tasy gddegk faprsalutipe ef @d@‘%bﬁﬁ(ﬁtﬂﬁdﬂhﬂm‘
benzo lmxwﬁmﬁufdafﬁoﬁﬂmb%l@ ?%rpm?ylcég eP @Oqgé alpéWn&rﬁlllJ fncﬂ‘y DMF = -

%5 Et OAc: Pet. Ether) to.a
: (10 (a47q | r]gxgpqq@qp}ap)mpqngp was.. ytn‘:edlat this (eﬁﬁﬁraﬂlre rfog,lh: Ethyl

bromoadetar l o ar ati.on of
o 1-( 3e gf%lﬁtln% %?g%ﬁcil?b,as ﬁa § u(o:rag rf‘faé‘ﬁgn flgxt.ul(;f was allowed .
to conssototi @il gired-quamightohfierphe nothleiiunogt: e yerctlorDhs: éod@iemed by -

at 0 C, _ Was added. .
TLC, fEiof ol P ks MY 607G b st ifinn of avtnprim chioride 3
mL) vees raddgshdmopwisthe the amtii@nmistive! The civds 1psddu&tr Qs EQfacted with.
t hanesul f Onyl '

b dd t
 cttyladeld s O 8" S B e eRhc A Gsihent it er o eafvents

were gé¢mdved Smnercueper Afdid e Ifeﬂfoxg&rlfﬂn?lmeﬁgrgé\féxﬁf 1,3 f‘g—t%lrahydro-
I rnme

he .reacfion as con b
venaol R e b s e i 4P R 7§@ ashaiscous ol
which nspiiad as dualy eithv@snyBathetpu chtionbethe néxl Qe o

: ri.ed over Na2SO4 and eoncen at ed in
_-ESHuégﬁﬂga%§qé%?de t he nesyl at ed. product as vi scous oil B
Step 2hi Brep¥@sions of: a$rlﬂ§%QcJtﬁr a@ﬁthzﬁt o -09(01%334 Sfﬂéaltyfﬁo' L

" resulting cg&ggun (.600 ny
cetigcheid etbﬂles@ru t hi um br omide (1.8 g; .

To a soluthd mﬁm)g’al tt rré)gﬁl'é{h?ﬂf ?xo-# %ts';P ﬁ' l%epz{ﬁ%gli %?é: aEzleglg& -

m Xt ure was

' +oarbogpligoned iertrbutyl Exter (124cnis0f 36 asmalpin |dr;nmm;(5mg wasladded

citon§ il 5 RS LB 583 8 S TS, one

hour Aditen) corﬂ'pienagrcg"am neat:t&mte Ia?j vafirted dy alLEd c)fcc%egi %ﬁ?lrf]m%aceénc acld'. L
< an centrated jn vacua to affor e. crude: s
- and DO L Her® B HBpressisapr b oA B ragiy 5

tetrahydi‘&—bbnzbﬁ?]@ﬂl]dlaz'épﬁi E@Qéeetﬁeimtﬂﬂlﬁ?lr dstdr Q1 8 @l 92 ) as a gummy

: -yny1) - 4-f | Uor o- benzene
- solid W’Hé‘ ‘(V%‘z“s%g g sugh “%l‘geﬁ't%g fitingy Pmleﬁrqu”m( Yoe REXI3ED:L5 ( M2) .
Step 3:. ﬁb?aﬂ'aaon Progpqs Jté?ﬂb@tfoxycarbon lammo-4—~(2 4,5-trifluoro-ph nyl}- -

| Uor o- pheny.1) 4H, 6H- Ob-t etraaza- enzorer

,_ butyrylﬁ?@!fe-@ﬂéﬁwm ew[ﬂ[&,ﬂﬁmmw’ryl}emep acldsmcthmster

hydride (80.0 ng,, 2.0. nunol; :60% suspension in
mneral oil) was washed. with 25 hexane (2 m) in a
flame dried round bottoned flask under nitrogen

at nosphere. To the resultlhg free floating powder, was
added a solution of (2-aiido-berizyl)-carburnic acid

t ot . butyl ester (250 ng, 1.0-nunol) in dry DMF (3
m.) dropwise at 0 C under nitrogen , atnosphere. The
reaction mxture was ..stirred at this tenperature for
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15

WD 2009/ 093269PCT/ | N2009/ 000061 Et OAc: Pet.Ether) to

af ford
3.-(4-fluoro-phenyl)-4H, 6H 1, 2,5, 10b-tetraaza- benzo
[e] azul ene-5- carboxylic acid ten-butyl ester (70
Wikp009109329%9 as a.viscous oil. ESIMS (m z): FEIIHO/M0Y61
Pr epar ati-onof -[ 34344-11 uor,

S
To aostoglﬁgﬁ)?f )( ;q[(éqq: liut(%\(ysaﬂiwl)@@ﬂoé—éz(g 4,5-trifluorophenyhbutancic acid’
(100 épemzm{relo@zwbsemss'éw&k &y@@Ml('lﬁ%nlf‘); 5m§ aacfeh Y F bnayf 639

-carbamc _acid tert-buty

- mmoly E(QF ufag dL-Fhemph)and QIRHA {026 2115 Iﬂ@tfmfl@lt) ¢ A8 EasfioR BB

was sthdddt 80 Efor 16 i WY¥dthfondst (8ok& 23, D4ltetah Oﬁﬁ(; SEHZOW 4]diazepin- -

deprotected using trifl uoroaceil ¢ acl

. 1-yl)-acetie;agid Pty ester trifugepacaiaip (148 my, 033 (rRpol3in DCM (5 mL) was added

e e LG8 ) Bl g 00 o

complgigan ofdlee rartivoiasgovfarsed by ALGethe amude pridsciows evirdcted VES JRBM

(10 mf_,?'fm w?ﬁ@%c? O%Q%Yﬁhl?xmﬂizl%% ?IC ML q} PnL) (F Qatit aliecli>T sglgt%)r atfl soﬁlum

I C” acCl

| bicarbpriate Gﬂmﬁ)nlihelergwlafdr Lwas senai‘a&rdyilv)ished W1th water dned over NaZSO4

and C(ﬁijcélrﬁn}g{( uol}lova’c o u i ncrlu %%ér%f edng ¥ lc u&flcd (by column
chromf®di3pliyi¢silica (geIQJ nrmayut Pét-Ehed 1o 2fi&d 40Y3 It@'i baai)&aﬁbem%ﬂo-

ARSI s 2 syl s

acetic heid methiyl gdtere(stl}?mg,(@@ﬂ)pasmﬂsceu@éw ml) in DCM (2 n),

esnel P30T LR IIELL 4,000, ™ S minel)
o g it S

g excess of tri
b“ty"éb (9%9-43ebP-tetraydipbengo(gh1.dltinzepipatvd -asefia asidhhi ch . was

a To a s@i[‘r)éé; tsé!'uhdmz 6?’ éi [ﬁ@thﬁﬁﬁp&rﬁdﬁyﬁrﬁ% 4. (ﬁ B st HE G DRy H- b%W}

20

e ESMSém@05§8%(@+§a)[ ei3§éKW'ﬂb56‘éﬁ£M b [ 1; 4] di azepl ne-4: car b h

30

sal t of am no-
2~0x0-%=éd|r§eﬁ§r&l)ydr%brneﬂeﬂl Qldezqmmltsé} Acetiz acidemetbyledster (P me5-0y16

mmol)HTﬁF((é m4L'%5<1nHr\4raftér ‘d%’/h;), %gigd ﬁt@[u%pg%f (28@%(4%%% 'j)s%mol) _'

The regctupu rglxg@e ap sgmsgd -atrt5 ABght( dyfted Hie, completion. 3Ahe maaction as

conﬂ-rx?érf]‘) /yz'gLC 5‘3@ gea%@o(n'\ﬁ}i( uié g%s c 7 gg&gﬁe%aéd%rué’%zfg t“i'ltl(})'{ﬁ 0 6fI-ICl

. solutiop apd thapbbwet atthusw| tol 1 sHik crode compound was extracted with ethylacetate

(19 mi; heedai@ TP yad Guched it bart HARD ST Vel A i e

rcmove&ic lrd vettd’my ko exfort - {W-%Q&lt&%@%@ﬁ}@ﬂiﬁinb@g(QWQGQE&b -pheByl)- - _.
b“‘yfydi%"’éﬁﬁ%a‘gg ﬁﬁﬂﬁ}? Yozl Aldieaegin él.%eaceleamddﬁea?aaé%ﬂ).aé a

VIScousaﬁl d.5- tert- butyl ester 3 et hyl ester To a sol ution

Step SO)MJeq_QraﬁGh ot ﬁiﬂlﬂ%ééhc ea%ide aﬁj& ?;1 gRbg 8.im1i§o- Bk, t'ri?l[uom

ot assi u’rﬁte

‘ phenylbbwmmwo@@msxgetr@es'dﬂtebmm{e)[lmepm A ytjgastic acid
: t
To « SRR RR 1403 0o BS AR L Ro I EED-Geh SlBl2 o

2,34 szahxdrmbem[ajile«]&lyzepmmmphmpm €6 ik, 0111 nffoB3n DCM (3.

). B B EAELLT H Sl Bl Bt G B

" atrt fog llshpeﬁsn ampddtiopof eheseanﬁmxt as torldiinek bETLC 1ekc&6 o@trxfﬂ.:l»ﬂaa&@ac

acid an DR o el o 3R SR Bisiny i iy @ pged fom

flask at Ounder nitrogen .atnosPhere. Wen the
addi ti on was conpl et e, thgzreaction m xture was
allowed to cone to r.t. and stirred for 45. mn.
during which the reaction was conplete as confirned
by TLC. Reaction m xture was cooled to 0 C and
guenched Wth .10 % acetic acid solution and stirred
for 20 mn. The crude conpound was extracted with
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15

5,6-Di hydro- 4H

25 3,42 nL, 3 inlinunal) and the reaction m xture was
stirred for 2 h. After the conpletion of the
reaction.as confirnmed by TLC, : excess of

triflubroacetic acid and DCM were renoved in vacuo to
W@ ttbwoad269 PCT/IN2009/000061

hexams @ iy rAfitidacetio, 4l dalt| aizqz;t[@ﬂzmrﬁinaaugemﬁﬁmsmw,

y1| c acid ethyl ester _trifluoroacetate

butyrhl-2-0x8-253. 4. entsriapy &8 1breroltl letdingepin ¥l - wqw (SQM, 82 %)asa

_Sohdfurther purificati on faor the next step. 30 ES1IMS

| nk) 2807(()I\/H- é 258, 3. (M+1, Step 3: Preparation
HN 00 MHz, MeOD): & 2.64-2:90 (m, 2H), 2.98-3.12 (i, 2H), 3.80-3.88 (m, 1H),

3.95 &R)Hl)iﬂéﬂﬁ Y TRV XU GO, o), A% § Lol 2B 17301 B0 R, D
ESIWM)yiflﬂﬂM?Hﬂhﬂéﬁb(Mﬁl)z 5,10b-tri aza- benzo[el azul ene

. d t f
sl 5 PR S BB P R o, 1 2 00 Rl gt
f"ﬂ“erﬂfnl}ﬂnblﬂmmlla ml-w,“,s-tetrémrﬁ@,enﬂx[é}ﬂ 4panzypin1 ﬂ}-w- Lo

was added HOBT (42 nyg,.0.31 nmol),

"V“'”(’%’B”"’V%‘%BB/ 093269PCT/ | N2009/ 000061 ng, 0. 31 mml)

and DI PEA (0.21 nl, 1.21 nunol) and the reactlon

m xture was stirrgd-16i 10 m n.

10 igza- benzo[e] azulene- 3- car boxy
tNI-|r2f ug}m\é’ceta{e ( 98 my, .0.26

) was adfled ,aﬁdE»tW eaction was

t rogen - at nospher e:
Action, as 5 confirmed
extracted with DCM (10

lic acid ethyl e
nmmol) in DCM (5
stirred at r.t. Ofernight

~ After the conpl eti onsQ e
by TLC, the cr ude plrrbo %%(%mwa

oI ut i on
e e e
, benzo@!}ﬂuﬁdlhzqiuh-y-yl)T31-exﬁ}lga,msarifhyﬂf-bmnqﬁmﬂp&ﬁﬂam‘ﬁﬁ&Biﬂdtert-

ba lvvlth wat er, dried over Na2SO4 and concentrated in - _
tyﬁsaf ®uo to afford the. crude conpound, which was-purified .. - .
This - Et)m;itﬂhdl NWasC bbtaiied agr a&?mng saf '{%-@Eﬂ-but&(ﬂarbonylammo-4-(2 45-

er) to af

) mﬂuo %ﬂgguwﬁ{] r2 Bt B»éxﬂe%l?e%bm%?%kﬁl<4izdlmgmtlrylﬂ1awo acid

and c}aopro ylamme usin HOBT EDC, DIPEA following the above mentjoned
eny butyryl? 6- di hydro 4H 2, 5, OBgtrl aza- benz% e

- proceduss i| ene- 3- carboxyl ic acid. ester (105 ng, 77 % as a

25

ESIMgl(Mugpg MRS, Bﬁiﬂ%ﬁ 596.0 (MtNa), 573.9 (M)
: Preparat| on_ of tr|fI uroacetic acid salt of

. ep’ 4:
Step 25 #l‘epemsoamfrf@dhwmenc Beidr salt gbﬂdﬁﬂeﬁy&ambmw%‘iﬂﬁﬂeom-
20

e TR S SRR e

acetanfifly - 543- fert but oxycar bo, nyI anmno-4-(2,4,5-trifluoro-p

To TV YD SE] ) 3t cvlomonyisantamey a2 oxocld st

benzo[a}ﬁl,d]dmtzémh—ti }é)EB-eko—(léK@@ 5-triff@orobenzff)- Wl}cdrbhnﬂ@%l@%rt-butyl :

: added .tr] uroacetlc aci d o
* ester (b 15 SRS i oot B0 v o crmestic aeid (42 mr, 3
. mL/m6l). The fRactidhl @xiGe 'stes‘hh@ﬂl .1 108 1 RARkEChe cféﬁ'zpletmg of the

confirmed by TLC, 20 excess of ‘trifluoerQOacetic aci _
reaction 35 cppimMed ey TLEpexcssscef influgmesstic tasidatifloPEMa vgtmramoved in

~ vacuo ﬁ)oiﬂb?d X‘%hﬁ%ﬁ"&ﬁld lﬁéﬁ @%ﬂé brgstglgge[rdo%])yrn gfé)?:ﬂlg t& ggglfdf %Huroacenc - |

‘trifluroacetic acl

acid. sqlp o) 25(4¢ [(R¥-3-Boinp-{h§-1iSunue-phsryl)- 6 yli2 ko he SHisteahsidro-

| bemléﬁl?ﬂﬁ’a%%ﬁ B NGB PRY UG B 0y b (%0

4.0 Hz, 3H), 2.80-3.06 (m 2H); 3.05-3.14.(m
25211) 3.90 (m 111), 4,35 (q,J= 4.0 Hz, 211),
4.43-4.62 (m 311), 4.7T-5.01 -(m 1H), 7.19-7.26 (m
1H), 7.31-7.37 (m IH), 7%1-7.61 (m 2H)),
7.62-7.72.(m 2H), 8.25 (s, | H ESIMS (n/z): 495,8
(MtNa), 4733 (M+1) Exanpl e 11: Preparation of
trifluroacetic acid salt of
5-[(R)-3-am no-4-(24,5-trifluoro: 30
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ESIMS (m z):.568.0(MtNa), 546.0(M2) 15Step 2:
Preparation of .trifluroacetic acid salt of
5-1(R)-3-am nor4-(2;4,5-trifluoro-
hen O7butyry11-5, 6-di hydro-4H 2,5, 19b, tri aza- benzofeé
HPOEME3- carboxylic acid To a solutlon oFCT/IN2005/000061

(R) 543-tert - but oxycar bohyl ani no- 4: m 2?1)’55;5%9rd pﬁs

" ' NMRy(490 Miizy MeQDD; 0:46-0.47 (m, 2H), 0.68-07

d 2 N8N 34.08800Xy 1),
265-3%‘7'3%1% %‘k"ﬂil 3§ogrg,bzﬁ)r 5928: ése(ﬁz@ﬁﬁj D%z\iﬂy((sene”?) oga )ggded)

‘ 445-415|4|(thlZl@t@a@-ét'fﬁéma%h{}sﬂ(mqﬁg (WL%/HB mJummol ) . . The reaction

ESIM%myYEUQ?Y%gMMfﬁ shbiedat r.ot. for 1 h After the

he reaction as confirmed bY TEC 4H-
Examplexti:eBEBpaaftmtlr of Itruﬁwrae@m cacih isalt 20fd (DGvr st -(9-fluoro-4H-

R hem@ﬁ@.g,tgkaitflgo %[al}' ﬁgl 4]E u@g{ﬁ%g fl)?“(;%ﬁtg?"ﬁ%*“% }bhta\%ﬁ

ifltiroaCetic
one acid salt of 5-[(R)- 3 am no-4-(2,4,5- .

trifluoro-phenyl)-bptyryl]-5, 6-di hydro 4H 2, 5, 10b- tri a
za- benzo[ e].azulene- carboxyl ic acid (28 ng, 78% .
.25 | FINMR (400 v@ o .5 A.80-2.99 (m 4H),
3.72-3.80 (m 2H), 4381501 N(m(’%, 7.49-7. 54 (n,
3H), 7.71-7.73 (m g2H), 7.924.9 i, 2H) . oo
ESIMS. (rn/z): .443.8 ( ' S
2009/ 093269PCT/ | N2009f'%%%%11 ' I e 12: Preparation
of trifluroacetic acid salt of

s { B b st

To a (oBytidn i tirtirbinoehd-4pflicemy Bjtrabarzgne 13.00 ge 21 3&mrpol) 10 b’ (50

r d 0°C.
) e B8 e, was added DIEEA (116 mby, 64,10 mmaghy dropuize 21 0 3

._ The rdsulting solation was stlrred for 5 min, followed by dropwise addition of. solution of -

ycm:l? %i‘eé}y{lj g%haz H%(E'ocd&or}/d% 3 ]48(% 247 il lano ! }ﬁobﬁqﬂJ%ﬁ r%)a't R @RYthe

ert< but éster To a solutio

 reacticpfhixhSwhestirrel ut ox Yarel ot anmpletenof B 4gaStion asf dogbmudrby

TLC, Wb PGS KGR R e o sampRiPd S IS IRPIOAS 1200

mL). B ebnithikdratgarc laberidr} washed' withoGNn¢ hbd rdipd omsNaSGedIhe L

. HOBT, (19 ngy, 0. 14 ' 27 0.14 !'np R
E solvenmmrwvgg iy gagHp o Owecrm@ﬁ%ﬂ‘a oul i Vesapiigh O column
’ chromﬁb%%ﬁﬂ'ye[sﬁ\@z? gett '2@ E@)Afc@ IPeil Qthdt o aBwFd 0! fiud o E.n{td-HRzyimino-

) "was ded and the reactlon was stirred at

acetic acid meylkasier gshfedayh aelkowwqoa@%qw%i“rﬁés% 8vad. . Afier the

' ofy the reaction, as -confirned by TLC,
Esm%;ﬁm %b%g\dug e product was extracted with
. Step 2aBdepmmmf\&terdﬁbimcwmnsb@cﬂ‘l%ﬁrz(@t}“’rﬁeﬂzﬁm"‘é‘é’ﬁﬁF%ﬁ“é’&'d

Q|un1b|carbonate solution (10 nL). The organlc Iayer_

nwthy\/\%ss separated washed with-water, 15 dried over-Na2S®4 - .
~ To-a salotlorcaffive ﬂaGdet-mﬂo-beuylpaumaqeuc acid frsthyl eter oS 21 mmol) .

in Dy HL PR P Pl BB bt AL GRRIT grtppm (44 .

- 19.21 tnimél} despshideR)idat.. Tk&x&d&{oﬁ e oifasdsstnmdlat rt, ovemight. After -

- carbony1) - 4H; 61 e
completgo;ro,{ (t)}ga regqtllomaa 8?‘82 rgugﬁ %VB'LG; Eyr K gdc{%g agd mc'rgtx{ure _—
was exdfabiid Wih tocwt(yhoe%@r Thb&niBined®3g a(}ﬁc laﬁﬁs svefeadried over NaZSO4 L

. ESI'MS (nitz): 621.0 (MtNa), -599.0 (M1)
" and cameenpatedtin gacust . The icrudg P@Bﬁlp@e'ﬁdcwasa%"é' iban ?°?W Cﬁoma“’gmphy- '

(R) 73- ami no- 1- 137( pyri ol i di ne-1- carbonyl)-4H, 6H 2, 5;
10b-tri aza- benzol ej azul en-5-y11-4-(2,4,5-trifl uoro-phe

nyO-initan-1- one, - To a . solution of
(R) 43- 026- 343- (pyi t oli di ne- 1-: carbonyl) 4H, 6115, 10P-tri
ai.4

ben2o[ e] azul en-5-y11-1-( 2, 4 5-triflupro-benzyl)-propyl
| -carbam c acid tert-butyl: ester: ..(45 25 ng, 0.08
nmol) in DCM (5. nL) was added trifluoroacetic acid
(0.24. nmL, 3 inUounol)..The reaction mxture was
stirred at r.t.for.1 1.1:. After the conpletion of the



I1-1 NVR (400 MHz, MeOD): ei 1,98-2.02 (m .4H),
2.97-3.11 (in, 4H), 3.62 (1. J 6.0 Hz, 2H), 3.92-4.05
(m 3H), 4.41-4.87 (m 4H), 7.19-7.26m 1H),
7.31-7.37(m 1H), 7.51-7.61 5(m 2H), 7.62-7.72 (m
VPoRq09/83260 (s, 1H) ESIMS (n/z): 520.1 (M+Na) pc#@&o/000061
[silic \el})2:8 EtDRe: PefrRahtiTiSo habbide urk NreA R R cRbdn9)-&-MESE-2 Titth !

d tially foll ng the procedurés _
v P B e S e v w81 8 9091 1, 42 0

ESM'dn&)%ldgﬁMw(@) 343k he No. Ar .R8 ESIMS (nf z) |
IS :
Step§ Preparation of 2- (tert—butoxycarbonyl(4 ﬂuoro-Z-mtrobenzyl)ammo)-acetlc acid

To a solution of. crude [terz-butoxycarbonyl-(4-fluofo-2-nitro-benzyl)-amino]-acetic acid

' methyl ester (5.91g, 17.2 mmol) in THF (50 mL) was added lithium hydroxide (4.35 g, 103.6

mmol,} dissolved in water (17 mL). The reaction was stirred at r.t. overnight. After

completion of the reaction, as conﬁrmed by TLC, the Teaction mixture was aczdnﬁed to pH 4 -

" using 10% HCl and crude compound was extracted with MeOH and CHCl; (1 9 3x50 mL).

10

35

20

25

.30‘_

The combined organic layers were dried over Na;80;. The solvents were removed in vacuo

to afford 2-(tert~butoxycarbonyl(4 ﬂuoro—Z—mtrobenzyl)ammo)- acetic acid (5. 11 g 90%)as

brown thick gel, which was used as such without any further punﬁcanon for the next: step
ESIMS (mfz) 328.0 (M—l)

- Step 4: Preparation of 2-,((2-aﬁl:ino-4¥ﬂuorobenzyl)(tert-bﬁtoxycarbonyi)amino) acetic

acid
To a solation' of [tert-butoxycarbonyl (4- fluoro- 2—nitro~benzyl)—amino] acotic acid (5.11 g,
15.50 mmol) in absolute EtOH (30 mL), was added 10% Pd/C (1.02 g, 20% w/w). The

reaction . was stirred at rit. for 5 h under hydrogen atmosphere After completlon of’ the_ -

" reaction, as conﬂrmed by TLC the reactlon mxxture was filtered through cehte bed.and was -

washed with EtOAc (10 mL) and MeOH (IO mL). The solvents were removed in vacuo to

~ afford 2- ((2-ammo-4 ﬂuorohenzyl) (tert-butoxycarbonyl)ammo) acetic ac1d (4 64 g, 99 9%)

- which was: used as such for the next step W1thout any further punﬁcat:on R

Step 5: Preparatlon of tert~butyl 8-ﬂuoro-2-oxo-2,3-dlhydro~—lH benzole][1,4] dlazepme-. o

' 4(5H)-carboxylate

To a solution of {(2 ammo—4-ﬂuoro-benzyl) tert-butoxycarbonyl)-amlno]-acetlc amd (4 64 g,
15.51 mmol) i in DCM (60 mL), were added EDC (3 83 g, 20.17 mmol) and HOBT (2.72 g,
20.17 mmol) at 0 °C. The resultmg solution was stlrred for 5'min and DIPEA (8 10 mL, 46.55

mmol) was added. The react:on mixture was stlrred overnight at r.t. under argon. After

completlon of the reactlon as conﬁnned by TLC, dlstllled water (60 mL) was added to. the' .

reaction mlxture and crudé compound was extracied with DCM (3x50 mL) The combmed '

organic layers were. dned over Nast.; The solvents were removed in vacuo to afford the

© crude compound whlch was punﬁed by washmgs with EtOAc to give pure tert~buty1 8-

ﬂuoro-2~oxo-2 3- dlhydro-IH benzo[e][l 4] dlazepme-4(5H)-carboxylate (291 g, 7%) as a

‘ whlte sohd
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359. 8( Mr1) 434.1 14 110 H 8-C (MNa),
412.0 (M+l) 15 11101  7- OCH 433( MNa 418, 2

WO 2009/093269 . » . PCT/IN2609/000061

ESIMS (m/z): 279.5 (M—l)

Step 6: Preparatlon of 8-fluoro—2-th|oxo-1 2, 3, S-tetrahydrobenzo[e][l 4]dlazepme-4-
carboxyllc acid tert-butyl ester . ‘ _

To a solution of 8-ﬂuoro-2—oxo—1 2, 3, 5—tetrahydro~benzo[e][1 4]d1azepme-4-carboxyhc
acid fert-butyl ester (3.24 g, 11.57 mmol) in toluene (50 mL), was added Lawesson’s reagent
(2.33 g, 5.78 mmol) at r.t. The reaction mixture was heated at 90 °C for 30-40 min. After
completion of reaction, as confirmed by TLC, distilled water (50 mL) was added and the
crude compound was extracted with EtOAc (3x30mL) ‘The combined organic layers were
dried over NaZSO4 The solvents were removed in vacuo to afford the crude compound,
which was punﬁed by column- chromatography (5111ca gel, 2:8 EtOAc: Pet. ether) to afford _
pure 8-fluoro-2-thioxo-1, 2, 3, 5-tetrahydro-benzo[e][1 4]d1azep1ne-4-carboxyl1c acid tert o

. butyl ester (2 36 g, 69%) as lighit yeilow solid.

ESIMS (m/z): 297.3 (M+l)

_ Step 7: Preparatmn of 9—ﬂuoro-4H 6H-2, 3, 5 10b-tetraaza—benzo{e]azulene-s-

carboxylic acid tert-butyl ester
To a’ solution of 8- ﬂuoro 2-thioxo-1; .2,3,5- tetrahydro-benzo[e][l ;4]diazepine-4-carboxylic '

: ac1d tert—butyl ester (2.36 g, 7.97 mmol) in dry benzene (25 mL), ‘was added formic -acid - .

hydramde dissolved in 5 mL of dry DMSO (1.43 g, 23.91 mmol) at room ternperature. The

reaction mixture was heated at 80 °C, using Dean-Stark apparatus for 18 h. After the

.complenon of the reaction, as conﬁrmed by TLC, distilled water (40 mL) was ‘added and the -

crude compound was extracted with dlethyl ether (3x40 mL). The combmed organic layers -

were. dried over Na, 80, and'concentrated i in vacuo to afford the crude compound-which was -

' punﬁed by column chromatography {sﬂica gel, 1.5 8.5 Acetone : Pet.. ether] to afford 9-

fluoro-44, 6H 2,3,5, IOb-teu'aaza-benzo[e]azulene- -caxboxyhc ac1d tert-butyl ester, (1 455

& 60%) asa whlte sohd o e . : e %?»‘.-;-_ s
" ESIMS (m/z): 305.5 (M+1) | R L | o
Step 8: Preparatlon of 9-ﬂuor0-5 6-d1hydro—4H—2 3 5 ll)b-tetraaza«benzo{e] azulene'

- trlﬂuoroacetate h

30

To a solution of 9—ﬂuoro-4H 6H 2, 3 5, 10b-tetraaza-benzo[e]azu[ene -5-carboxylic amd teri-

. butyi ester (1.45 g, 4 76 mmol) in dry DCM (15 mL) was added tI‘lﬂUOIO&CCth acid (14.30

rnL 3 mL/mmol) at 0 °C. The reactlon mlxtu:e was stlrred at r.t. for 2 h'under argon Aﬁer

completion of the reaction as conﬁrmed by TLC ' MeOH (2x10mL) was added and the"" :

. reaction mixture was evaporated under vacuo to remove excess of solvent and trifluordacetic

acid. The remaining solvents were removed under vacuo and 9-ﬂuoro-5,' 6-dihydro-4H-2, 3,
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5, 10b-tetraaza-benzo[e] azulene tnﬂuoroaeetate (1.50 g, 4.71 mmol, 99%) was obtainied"as

* thick brown jelly. The crude compound was used as such without any further purification for -

the next step

: ESIMS (m/z) 205.2 (M+1), for free amme _ )
Step 9 Preparatlon of [3-(9-fluoro-4H 6H-2, 3, 5, 10b tetraaza-benzoje]- -azulen- 5-yl)—3—

axo-1-(2, 4, S-trifluoro-benzyl)-propyl]-carbamic _acu!-tert«butyl ester _
To a solution of (R)—3—[(terr;buto;cycarbonyl)a:nino]-4-(2,4,5-triﬂuorophenyl):butanoic acid
(156 g, 4.68 mmol) in dry acetonitrile (15 mL), was added DIPEA (2.03 mL, 11.71 mmo}),

- followed by the addltlon of (benzotrlazolyl 1-yloxy)-tris(dimethylamine) phosphomum

hexaﬂuorophos;:hate . 27 g, 5.15 mmol) at r.t., 9-fluoro-5, 6-d1hydro-4[[ 2, 3, 5. 10b-

tetraaza—benzo[e]azulene trifluoroacetate (1.56 k2 4.91 ramol), dissolved in dry acetonitrile

- {10mL) and DIPEA (0.98 mL, 5. 63 mmol); was added to the reaction m1xture at rt The o

reaction was stirred at 40 °C for 48 h. After completion of the reaction, as conﬁrmed by TLC,

solvent was removed in vacuo and distilled water (40 mL) was ‘added to the residue. The

: cmde compound was extracted with EtOAc (3x50 mL) and the combmed orgamc layers were :

dried over Na;SO,. The solvents were removed in vacuo to afford the crude compound

: whlch was punﬁed by column chromatography (silica gel, 1. 2:8.8 MeOH: CHCl;) to afford .

3 (9-ﬂuoro—4H 6H-2, 3, 5, 10b- tetraaza—benzo[e] azulen- 5-yI)-3-o0x0-1-(2, 4, 5—tr1ﬂuoro~ '
benzyl)-propyl]-carbamw acid-fert-butyl ester, (2.04 g, 83. 9 %), as a white solld solid.

'H NMR (400 MHz, coch) 8 .1.35 and 1.37 (two rotameric singlets, 1H), 2.62:2.93 (m,
2H), 2.95-2.99 (m, 2H) 4.14- 417 (m 1H), 4.41 (s 1H), 4.57-4.60 (m, 1H), 4.76 (s, 1H),
4.93 (s, 1H), 5.44-5.46 (m, 1H), 686 6.89 (m, 1H), 7.03-7.07 (m, 1H), 7. 18 723 (m 2H)

' 7.57-7.60 (mn, {H), 8.49 and 8.50 (two rotametic smglets, 1H)

ESIMS.(m/z): 520.5 (M+1)

. Step 10: Preparatlon of tnﬂuoroacetlc acid salt of (R)-3-amino-1- (9-ﬂuoro-4H 6H- E
- 2,35, 10b-tetraaza-benz0[e]azulen-S-yl)-4-(2 4 S-trlfluoro-phenyl)-butan-l-one o

Toa solution of [3-(9-ﬂuoro—4H 6H-2,3, 5, 10b tetraaza- benzo[e]-azulen-s-yl) 3- oxo-l (2 4

,S‘Inﬂuoro-benzyl)-propyl] carba:mc acid-tert-butyl ester, (2:04 g, 3.93 mmol) m dry DCM

( 12 mL) was added tnﬂuoroacetlc acid (11.79 mL, 3 mL/mmot) at 0 °C. The reaction rmxture K

was stlrred atr.t. for2h under argon. After completxon of the reactxon as confirmed by TLC

" methanol (2x5mL) was added -and thé " reaction mixture was’ evaporated under vacuo to

remove excess of solvent and trxﬂuoroacetlc acid. The remaining solvents were removed

. under vacuo to obtam tnﬂuoroacetlc acxd salt of (R) 3-amino- -(9-ﬂuoro-4H 6H 2, 3 5,100- -
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tetraaza-benzc[e]azulen-s yl) 4-(2,4.5- tnﬂuoro-phenyl)-butan l-one as a white solid (1.82 g,
3.42 mmol, 87%). _ _ o ’ ‘

'H NMR (400 MHz, CD;0D): 6 2:62-3.15 (m, 4H), 3. 87 {bs, 1H)}, 4.50 452 {m, 1H), 4.52-
4.70 (m, lH) 4.82-4.90 (m 2H), 7.20-7.34° (m, 3H) 7.58-7.64 (m 2H), 902 9.03 (two _
rotameric singlets, 1)

ESIMS (m/z): 420.5 (M+1), Mass of free amine

Example 7: Preparatmn of trlﬂuroacetlc acid salt of (R)-3- ammo— 1-(4H, 6H-35 1056-

trlaza-henzc[e]azulen-S—yl)—4 -(2, 4 5- trlﬂuoro—phenyl)-butan-l-0ne
F

P NHZ 0
N/\< J
F
CF,CO0H .

Step 1: Preparatlon of 2 (2- hydroxy—ethylammo)-S S-dihydro-benzo[e][1,4]diazepine-4-

carboxylic acld tert-butyl ester .
2-aminoethanol (3.5 mL, IO mL/mmol) was added to.a solution of tert~butyl 2-thioxo0-2,3-

dlhydro-lH -benzo[e}[1 4]d1azepme-4(5H) -carboxylate (100 mg, 0.35 mmol}, [prepared as

described in Example 6, Step 6] and the reactlon mixture was heated to reflux for 24 hunder - ..

mtrogen atmosphere The reactlon mixture was cooled to room temperature dlluted with -

ethylacetate (50 mL) and washed with water (20 mL): The organic layer was separated, drled
over anhydrous sodium sulphate and concentrated to give the desired compound as viscous -
oil (100.0 mg, 90 %) wh:ch was used as such for the next step

ESIMS (m/z) 3283 (M+ Na), 305.9 ( M+1).

Step 2: ,P_Ar_eparatlon of 4H,6H—3,5,10¢-trmza-benzo[e]azulene—s—catbokyﬁc" acid fert-
butyl ester ' T ‘

. To a solution of DMSO (0 OS mL 0.82 mmol)in DCM (5 0 mL) at -78 °C, was added oxalyl .
' chionde (0.04 mL 0.43 mmol) dropwxse The reaction mixture was stirred at this temperature :

'for O 5 h, followed by dropw:se addmon -of a solutlon of 2—(2 hydroxy-ethylanuno) 3.5-

dlhydro-benzo[e][l 4]d1azepme-4-carboxyhc ac1d tert—butyl ester (100 mg, 0:32 mmol) in .
DCM (l mL). The reactlon mtxture was stirred at -78 °C for 2 h. Ttriethylamine (1. 0 mL) |

was added to the reactton mlxture ‘and warmed to room temperature. The crude. product was -

' extracted with DCM- (20 mL). The organic layer was ‘washed with water (2><15 mL), dried © -

over anhydtous NazS80; and concentrated in vacuo to afford the crude compound which was'

'puriﬁed by cbl_ur'nn' .chr_oma‘tography' (siljca gel, 8:2 EtOAc:Pet.Ether) to afford 4H,6H- .
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3,5,105-triaza-benzo[e]azulene-S-carboxylic acid terz-butyl ester (25 mg, 27 %) as a viscous
ol - ‘ | |
ESIMS (m/z): 301.3 (M+1).

Step 3: Preparation of [3-oxe-3-(4H,6H-3,5, lObﬁtnava-benzo[L]amlen—s yl)— -(2,4,5-

- trifluoro-benzyl)- propyl} -carbamic- acxd tert—butyl ester,

4H,6H-3,5,105-Triaza- benzo[e]azuiene 5 -carboxylic - acid tert-butyl ester was deprotected

using trifluoroacetic ac1d and - the resultmg salt was coupled with (R)-3-[(tert-

butoxycarbonyl)ammo] 4-(2,4 5-tr1ﬂuor0pheny1)butan01c acid using HOBT EDC and '

DIPEA to afford [3-ox0-3-(4H,6H-3,5, IOb-tnaza-benzo[e]azulen- -yI)-l (2 4 5-tr1ﬂu0ro~_ -
benzyl)-propyl]-carba:mc ac1d tert-butyl esterasa v1scous oil. - S ' :
ESIMS (m/z): 424.1 (M+Na), 401.4 (M+1).

Step 4. Preparation of. trifluroacetic acid salt of 3-amino-1-(4H,6 H-3,5, 10b-tr|aza- N

benzo[e]azuien-S—yl)—-4 2,4 S—trlﬂuoro—pheny!)-butan l-one
. To a solution of [3-ox0 3-(4H,6H-3,5,10b- trxaza—benzo{e]azulcn—S -y1)-1-(2,4,5-trifluoro- |
15

benzyl)-propy1]~carbarmc acid tert-butyl ester (30 mg, 0.06 mmol) in DCM (3.mL), was .
added tnﬂuoroacenc acid (0.18 mL, 3 mL/mmol)) The reactmn fnixture was stirred at r.t.

for 1 h. After the completion of the reaction as confirmed by TLC, excess “of trifluoroacetic

" acid and DCM were removed in vacuo to_afford a gummy solid wh:ch was crystallised from .

hexane to afford tnﬂuroaceuc -acid salt of 3-amino-1-(4H,6H-3,5, IOb-maza-bcnzo[e]azulen— :

5-y)-4-(2.,4, 5- tnﬂuoro-phenyl) butan— -one (30 mg, 98%). :
" 'H NMR (400 MHz, MeOD): d2 72-2. 99 (m, 2H), 3.00-3. 17 (m, 2H), 3. 80—3 98 (m IH), :

4.51-4.70 (rn 2H), 4.72-5.08 (m 2H), 7.12-7.27 (m, 1H), 7.28-7.42 (m IH), 7.45-7.81 (m,

. SH), 7.82-8.12 (m, 1H).

ES[MS (m/z) 424.1 (M+Na) 401.4 (M: k1)
Example 8 Preparatmn of trifluroacetic acid sait of (R)-B«ammo— —(4H 6H-1 2,5,106-

: tetraaza-henzo{e]aznlen-s-yl)-4-(2,4,S-Irlﬂuoro-phenyl)-butan-l-one
. : F

‘NH, 0
- N ‘. N

. - ) ~N
F L
' CF;;COOH -

. Step: 1 Preparatron of (2-Az:do-benzyl)-carbamlc acid tert-butyl ester B

To a solution of (2-ammo benzyl) carbazmc acid- tert-butyl ester [prepared from 2-

a:mnobenzylmmne and dl-tert-butyi dlcarbonate] (100 mg, 0.45 mmol) in acetlc ac1d @. 46 _
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mL), was added water (26 mL). Reaction mixture ‘was cooled to 0 °C and ' a solutton of -
- sodium nitrite (62 mg, 0.9 mmol) in ‘water (4 3 ml) was added. The reaction mixture: was

stirred for 30 min at the same temperaiure followed by addition of sodium azide (64 mg, 0.99

mmol). The reaction mixture was stirred at 0 °C for 30 min. When the reaction was complete
as confirmed by TLC, reaction mixture was quenched by dropwise addition of 10 N NaOH
(5.0 mL). .The crude compound was extracted with ethylacetate (2 x10 mL). Organic layer

was separated washed w1th brine, dned over Na2804 and the solvents were removed in

“vacuo to afford (Z-azrdo—benzyl)-carbamrc acid tert-butyl ester (105 mg, 96 %) which was

used as such without any further punﬂca’uon for the next step.
ESIMS (m/z) 271.3 (M+Na) 249.1 (M+]) ‘
Step 2: Preparatlon of (2- azrdo-benzyl) prop—Z-ynyl—carbamlc acid tert-butyl ester Lo

Sodium hydride (5.0 mg, 0.120 mmol, 60% suspension in mineral oil) was washed with =

- hexange (2 mL)'in 2 flame dried round bottomed flask under mtrogen atmosphere “To the | -

resultlng free floating powder, was added a solution of (2- -azido-benzyl)-carbamic acrd tert-

butyI ester (20 g, 0.08 mmol) in dry DMF ( 1 ml) at 0 °C. The reaction mixture was stirred

' at this temperature for 30 min. Propargy] bromide (0.02] mL, 0.24 mmol) was added and the

reaction "rriixture was stirred at r.t. for 2 h. After the completion of reaction as confirmed by -

'A TLC, crude product was extracted wrth ethylacetate (10 mL). The orgame layer was washed

with water (2x5 mL), Orgamc layer was dried over Na;SOy4 and. concentrated in vacuo to

afford the crude compound which was purified by column chromatography (silica gel; 1:9

" mg, 7%) as a viscous oil.
ESIMS (m/z) 309.2 (M+Na) 287. 4 (M+1)

Step 3: Preparatmn of 4H,6H-1,2;5 l()b-tetraaza-benzo[e]azulene—S—carboxyhc acrd tert-
butyl ester o .

Toluene (3 'mL) was added to (2-azido-benzyl) -prop-2- yrryl carbamic acid tert-butyl ester
(100 mg, 0 34 mmol) and the resulting mixture was heated at 100 °C overnight. When the

reaction was complete as. conﬁrmed by TLC solvent was removed in. vacuo to afford

- 4H 6H-1, 2 5 lOb-tetraaza-benzo[e]azulene-S carboxylrc acid tert—butyl ester (92 mg, 92%)

-30

which was used as such wrthout any further purlﬁcatlon for the next step ESIMS (m/z):

-~ 309. 4 (M+Na), 287.1 (M+1) o o L _
- Step 4: Preparatlon of [3-oxo-3-(4H 6H-1 2,5 l{}b-tetraaza-benzo[e]azulen-S-yl} 1-(2 4,5- -
' tnﬂuoro—benzyl)-propvl]—carbamlc acid tert-butvl ester .
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4H,6H-1,2,5 lOb-Tetraaza~Benzo[e]azuIene-S-carboxylic acid fert-butyl ester was

deprotected using trifluoroacetic acid and and the resultmc salt was coupled w1th (R) 3- [(tert-

'butoxycarbonyi)ammo]-f% 24, S-tnﬂuorophenyl)butanmc acid using HOBt EDC. and ‘

DIPEA. The desired compound was obtained as viscous oil. -

ESIMS (m/z): 524.9(M+Na), 502.5 (M+1):

Step 5: Preparatmn of trifluroacetic acid salt of (R)-3-amino-1-(4H,6H-3,5,10b-triaza-
benzo[e]azu_len-S-yl)-4—(_2,4,5—tr1ﬂuoro-phenyl)-butan-1-onc _
To a solution of [3-ox0-3 -(4H 6H-1,2,5, IOb-tetraazﬁ-benzo[e]wuien 5-y1)-1-(2.4,5-trifluoro-

' benzyl)-propyl] carbam:c acid tert—butyl ester (30 mg, 0.06 mmol) in DCM (3 mL), was
added tnﬂuoroacetlc acid (0. 18 mL, 3. mL/mmol) The reaction mixture was stirred atrt. for S

" 1 h. When the reaction was complete as confirmed by TLC, excéss of tr:ﬂuoroacetlc acid and

DCM were removed in vacuo to afford a gummy solid which was crystalhsed from hexane to

afford tnﬂuroacetlc acid saIt of (R)- 3-amino-1-(4#,6H- 3,5 IOb-tnaza-benzo[e]azulen— -yi)-

4-(2,4,5- tnﬂuoro-phenyl) butan-1 1-one (30 mg, 98%)
'H NMR (400 MHz, MeOD): -6 2.52-2.83 (m, 2H), 2.85-2.88 (m, 2H), 3, 59-3.65 (m, lH),

© 451 (s, 1H), 4.58 (s, 1H), 4.72:4.78 (m, 2H), 7:12-7.17 (m 1H), 7.25-7.29 (m, lH) 7.53-

760(m 2H), 7.62- 767(m 1H), 790(s 1Hj, 791 799(m 1H);

ESIMS (m/z): 424.4 (M+Na) 402.4 (M+1) '

Example 9: Preparation of trlﬂuroacetlc acid salt of (R)-3 -amino-1-[3- (4-ﬂuoro-phenyl)-
4H,6H-1,2;5 lﬂb—tetraaza-benzo[e]azulen-S-yl]-4-(2 % S-trlﬂuoro-phenyl)-butan-l-one

F

- NH, ©
L /N
NT N

. ' ] N
F N
. .CF;COOH O

Step 1: Preparatmn of 3-(4-ﬂuoro—phenyl)—prop-Z-yn 1-ol
To a mixture of 4-fluoroiodobenzene- (710.0 mg, 3.82 mmol), blstnphenylphosphme

: palladlum chloride (27 0 mg, 0.038 mmoi) Cul (3.64 mg, 0. 019 mmol) and propargyl aIcohol".‘Z_‘ L

25 ‘ (214.0 mg, 3.82 mmol) was “added dusopropylamme (6. 1 mL, 1.6 mL/mmol) under nitrogen

atmosphere The reaction mixture ‘was stu‘red at r.t. for 6 h. After the completion of the

reaction. as confirmed by TLC, the crude product was ‘extractéd with’ ethylgqgtate_ (50.mL).
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. The organic layer was waéhed with IO% HCI ( 20 mL), dried over Na,SO4 and concentrated

in vacuo.'to‘efford the crude compound which was purified by column chromatography (silica
gel, 2:8 EtOAc:Pet.Ether) to-afford 3-(4-fluoro-phenyl)-prop-2-yn-1-ol (366.0 mg, 64%) asa '
viscous oil. '

Step 2: Preparation of 1- (3-bromo-prop- -ynyD)-4- -fluoro-bénzene _
To a solution of 3-(4-fluoro- phenyl)-prop -2-yn-1-ol (360 mg, 2.4 mmol) in dry DCM (5 mL) ;
at 0 °C, ‘was added trlethylamme (0.7 mL, 3.6 mmol) under nitrogen. atmosphere. The -

‘ reaction_ mixture was stirred for 15 min. followed by dropwise addition of -methahesulfonyl gt

chloride (0.3 mL, 3.6 mmol). The mixture was stirred at the same temperature for 30 min. -

After the completion of the reaction as confirmed 5y TLC, the crude product was extracted

~ with DCM (10 mL) The organic layer was washed with water. (10 mL), separated dried over -~

NazS04 and concentrated in vacuo to afford the mesylated -product as viscous oil which was

' used as such for next step. To the resultlng compound (600 mg, 21.04 mmol) in dry THF (20
“'mL) at 0 °C, was added - solid Lithium bromide (1.8 g, 21.63 mmol) under nitrogen -

atmosphere. The reaction mixture was stirred at r.t. for 2 h. After the. completlon of the

- reaction, as conﬁrmed by TLC water (20 mL) was added to the reactlon mrxture and the

crude compound was extracted with ethylacetate (20 mL) The orgamc layer was sepa:ated .

dried over Na;SQy4 and concentrated in vacuo to afford the crude compound, whrch was RS

- purified by column chromatography (s1l:ca gel, 2:8 EtOAc Pet.Ether) to afford 1 (3 bromo- ‘

prop-1-ynyl)-4-fluoro-benzene (460 mg, 82.5 %) as a viscous oil.

. ESIMS (/z): 214.5 (M+2)

Step 3: Preparatlon of 3-(4-ﬂuoro-phenyl) 4H 6H 1 2 5 IOb-tetraaza-benzo{e]azulene-s- .

; carboxyllc acid tert-butyl ester | _ _
- . Sodium hydnde (80.0 mg, 2.0 mmol 60% suspensron in mineral oil) was washed with

hexane (2 mL)} in a flame drled round bottomed ﬂask under nitrogen atmosphere To the
resulting free ﬂoatlng powder was added a SOhlthIl of (2-azrdo-benzy1)—carbam1c ac1d tert-

butyl ester (250 mg, 1. 0 mmol) in dry DMF - (3 ml) dropw1se at 0 °C under mtrogen -

: atmosphere The reaction mixture was stirred at thlS temperature for 30 min followed by.. .
‘ 'dropmse addition of a solutron of 1-(3- bromo -prop-1- ynyl)-4 fluoro-benzene (318.0 ‘ing,
30

1.50 mmol) i in dry DMEF (1. 5 mL) The reactlon m:xture was stirred at rit. for 2 h. After the
completion of the reaction as confirmed by TLC, the crude compound was _extracted with
ethylacetate' (2x10 mL). T.he'clombined_organic layer- was washed wit'h_wafer (2x10 mL}. -

Organic laiyer was separated, dried over Na;$0,-and concentrated in vacuo to afford'the'_

" crude compound which was purified by ‘column chromatography (s"il_iea__ gel, 19 - -
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EtOAc:Pet.Ether) to afford 3-(4—prro-phenyl)-4H,6I~I-l,2,5,10b—tetraaza—benzo[e]azulene-S»

carboxylic acid ters-butyl ester (70 mg, 12.2 %) as a viscous oil.
ESIMS (m/z) 381:6 (M+1). ' - .
Step 4 Preparation of [3-[3-(4-fluoro-phenyl)-4H6H-1,2,5,10b-tetraaza-
benzo[e]-azulen-S-yl]—S-oxo-I-(2,4,5—triﬂuoro-benzyl)-propyl]-carbamic acid - fert-butyl

ester -

| 3-(4-Fluoro-phenyl)-4H,6 H-1; 2,5 IOb-tetraaza-benzo[e]azulene 5 carboxylic acu:i tert-butyl

ester. was deprotected usmg trifluoroacetic acid.and the resulting salt was coupled w1th (R)-3-

' [(rert-butoxycarbonyl)amino]-4-(2, 4 S-mﬂuorophenyl)butanmc acid usmg HOBT EDC and

DIPEA. The desired compound was obtained as a viscous. oil.

' ESIMS (m/z): 619.1 (M+Na), 596.9 (M+1) ,
“Step 5: Preparatmn of trifluroacetic acld salt “of (R)-3- ammo—l [3- (4-ﬂuoro pheayl)-

4H; 6H—1,2,5 10b-tetraaza-benzo[e}azulen-a—yl]-4—(2 4,5-trifluoro-phenyl)-butan-1-one

- To a solution of [3- [3-(4—ﬂuoro phenyl)-4H 6H-1,2;5 IOb-tetraaza-benzo[e]azulen- yi]-3- -

oxo- -(2 4 5-tnﬂuoro-benzyl)-propy1]—carbamnc acid fert-butyl ester (28.0 mg, 0.047 mmol)

m DCM (2 mL), was added trifluoroacetic-acid. (0 18 mL, 3mL/mmol). The reaction mixture "

. was stirred at r.t. for 1 h. After the. completlon of the réaction as conﬁrmed by TLC excess of

trifluoroacetic acid and DCM were evaporated in vacuo to afford a gummy solid which was

: crystalllzed from hexane to aﬂ'ord trifluroacetic acid salt of (R)-3-amino- 1 <[3- (4-ﬂuoro-- :
_phenyl)-4H,6H-1,2,5,10b-tétraaza- benzo[e]azulen—S-yl] -4-(2,4 5-tnﬂuoro-phenyl) butan-1-

one (25 mg, 87 %).

g NMR (400 MHz, MeOD) 3 2.67-2.84 (m, 4H) 3.47-3.53 (m, 1H), 4.56-4.61 (m, 4H),

7.11-7.30 (m, 4H), 7.58-7.79 (m, SH), 7.98-8.02 (m, 1K)
ESIMS (m/z): 4967 (M+1) .

'Example 10: Preparatlon of tnﬂuroacetlc acld salt of 5-[(R)-3- ammo—4-(2 4 S-tnﬂuoro-
; phenyl)-butyryl]-S 6-d1hydro-4H-2 3 lﬂb-trlaza-henzo[e]azulene-3 carboxyhc acid ethyl .

‘ ester .

o -'0 bEt

o .
e /JN
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Step 1: Preparatlon of 4H 6H-2.5 l0b-tnaza-benzo[e]azulene—3 S-dlcarboxyhc acid 5-

tert-butyl ester 3-ethyl ester
To a solution of 2-oxo-1,2,3,5-tetrahydro-benzo[e][1,4]diazepine-4-carboxylic acid fert-

butyl ester (10.0 g, 38.16 mmol) in dry THF ( 300'mL) at ¢ °C, was added potassium rert-

butoxide (6.4 g, 5‘6.76 mmol) under nitrogen atmosphere and the reaction mixture was stirred

at this temperature for 30 min followed.by dropwise addition of diethylchliorophosphate (11
mL, 76.33 mmol). The reaction mixture was stirred at 0 °C for 40 min. This solution was .~

transferred via cannula to a suspension of potassium tert-butoxide (712.86 g, 114.56 mmol)

and ethyl isocyanoacetate (11.66 i_nL, 1 0265 minol} in dry THF (150 mL), kept in a _§epa__rate' R

flask at 0 °C under nitrogen .atmos'pheré When the addition was complete, the reaction - =
mixture was allowed to come to r.t. and stitred for 45 min. during which the reaction was

complete as. conﬁrmed by TLC Reaction mixture was cooled to 0 °C and quenched with 10 -

% acetic acid solution and stirred for 20 min. The crude compound was extracted with
ethylacetate.. The _organic. layer was washed with water, separated, dried over Na,SO4 and

- concentrated in vacuo fo afford the crude compound which was purified by column

chromatography (neufral alumina using:' neutral aldrni_z_ra, 3:7 EtOAc:Pet.Ether) to afford a
viscous gel “which ‘was further purified by cryé:tallisation from diethyl ether :and hexane to
afford 4H,6H-2,5,10b-triaza-benzo[e]azulene-3 5-d1carboxyhc acid 5- tert~butyl ester 3- ethyl
ester a white sohd (4.4 g;,33%) '

ESIMS (m/z): 380.6 (M+Na) 358. 3 (M-I-I)

Step 2: Preparation of 5 G-dlhydro-4H-2 3,105- trmza-benzo[e]azulene—S carboxyllc acld
ethyl ester tr:ﬂuoroacetate ' -

To a solution of 4H,6H-2,5,105-Triaza-benzo[e]azuléne-3,5-dicarboxylic acid 5- te‘rt-bu‘ty'i

. ester 3-ethyl ester (300 mg, 1.14 mmol) in DCM (30 mL), was added trifluoroacetic acid ¢ .

3.42 mL 3 mllmmol) and the reactmn mixture was stirred for 2 h. After the completlon of

the reactzon as conﬁrmed by TLC, excess of tnﬂuoroaeetlc acid’ and DCM were removed in

vaco to afford 5 6-d1hydm-4H 2 5 106- tnaza-benzo[e]azulene-3 carboxyhe acid ethyl ester

' trifluoroacetate (295 mg, 93 %) as a gummy solid which was' used w1thout any . furthier -

_ punﬁcatlon for the next step.
30 . e
. " Step 3:- Preparatlon of (R)-S-[3-tert-butoxycarbonylam1no-4-(2 4 S-trlﬂuoro-phenyl)--

ESIMS (m/z): 280.7 (M+Na), 2583 (M+I)

butyryl]-S 6-d1hydro-4H-2,5 10b-tr1aza-benzo{e]azulene—3 -carboxylic acid ethyl ester '

- Toa solutlon of (R)-3- [(tert—butoxycarbonyl)ammo]—4-(2 4 S-tnﬂuorophenyl)butanmc aeid -

(80 mg, 0. 26 mmol) in dry DCM ( 15 mL), was added HOBT (42 mg, 0.31 mmol) EDC (60
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mg, 0.31 mmol) and DIPEA (0.21 mL, 1.21 mmol) and the reaction mixture was stirréd for

10, min. '5,6-Dihydfo—4H—2,5,1Qb-_tﬁa_za-benzo[e]azulené-B-carboxylic acid ethyl - ester

trifluoroacetate ( 98 mg, 0.26 mmol) in DCM (5 mL) was added and the reaction was stirred

at r.t. overnight under nitrogen atmosphere.” After the completion of the reaction, as

confirmed by TLC, the crudé product was extracted with DCM (10 mL) and washed with

10% HCI solution (10 mL) and saturated sodium bicarbonate solution {10 mL) sequentially.

The organic layer was separated washed wnth water dned over Na;SO4 and concentrated in -

vacuo to afford the crude compound ‘which was punﬁed by column chromatography (silica

gel, 3:7 EtOAc:Pet.Ether) to afford (R)-5-[3-terr-butoxycarbonylamino-4-(2,4,5-trifluoro-

' -phenyl)—butyryl]-5,6~dihyd1:o-4H~2,S,I Ob-triaza-benzo[e]azulene-B‘-carboxyIic - acid'.  ethyl

ester (105 mg, 77 %) as a viscous oil. . s
ESIMS (m/z): 5960 (M+Na), STEOM+)) -~ . L

: Step 4: Preparation of tnﬂuroacetlc acid salt of 5—[(R)-3-ammo-4-(2 4 5-tr1ﬂuoro- ‘

phenyl)-butyryl] 5 6-dlhydro-4H-2 5 lﬂb-trlaza-benzo[e]azulene-3-carboxyhc acid ethyl

- ester

To a soluﬁon of (R)—S-[3-tert-butoxyoarbonylamiho—4—(2 4, 5-trifluoro-phenyl)-butyryl}-5,6-
dihydro-4H-2,5 lOb—tnaza-benzo[e]azu}cne 3-carboxyhc acid ethyl ester (100 mg, 0.174

mmol) in DCM (5 mL), was added tnﬂuoroacetnc acid (0.52 mL, 3 mL/mmol). The reaction

mixture was, stirred at r.t. for 1. h. After completion of the reaction, as conﬁrmed by TLC,

excess of trifluoroacetic acid and DCM were evaporated in vacuo to afford a'gummy solid

which was crystallised from hexane to afford trifluroacetic acid salt of 5- [(R)43¥amiri_o#4- s
- (24 S-mﬂuoro-phcnyl)-butyryl] 3,6-dihydro-411- 2 5 10b—tnaza-benzo[e]azulene~3— -

- carboxylic acid ethyl ester (80: mg, 79%). -

25

30 -

 'H NMR (400 MFiz, MeOD): 5 1.39 (1, J = 4.0 Hz, 3H), 2.80-3.06 (m, 2H),3.05-3.14 (m,

2H), 3.90 (m, 1H), 4,35 (q,J = 4.0 Hz, 2H), 443-4.62 (m, 3H), 4.77-5.01 (m, 1H), 7.19-7.26
(1D, 731737 (i, 1D, 7.51-7.61 (m, 2H), 7.627.72,(m; 2H), 8.25 (5, 1) |
 ESIMS (m/z) 4958(M+Na), 4735 (M+1) -

| _Example 11: Preparatlon of tnﬂuroacetlc acld salt of 5- [(R)-3-ammo-4-(2 4 5 tnﬂuoro-

phenyl)-butyryl]-s 6-dlhydro-4H-2,5 lﬂb-trlaza-benzo[e]azulene-S-carboxyllc acld
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486.3 35 ( M+Na) | 463.9 (Mrl) F 36 110 ,
HH499.4 (M +Na), H
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F

F HOOC
NH, O '
et
F N
.CF,GOOH

Step 1: Preparation of 5- [3—‘teri—butoxycarbonylamino-4-(2 4 S-triﬂuérorphényl)- '
butyryl]-5,6- dlhydro-4H-2 5 lOb—trmza-benzo[e]azulene-3 -carboxylic acid:

- To a solution of 5- [3-tert—butoxycarbonyiammo 4-(2.4,5-trifluoro- phcnyl) -butyryl]-5.6-

dihydro-4H-2,5,1058- tnaza-benzo[e]azulene-?;-carboxyhc acid ethyl ester ( 100 mg, 0.17
mmol) in. THF (5 rnL) and water (5 mL), was added lithium hydrox:de (43 mg, 1.03 mmol) .

. The reaction mixture was stu'red at r.t.-overnight. After the completlon of. the reaction as -

confirmed by TLC, the reaction m:xture was cooled to 0 °C and neutrahzed with 10 % HCI
solution to pH~4. The compound was extracted with ethylacetate (15 mL). The org_anié layer .
was washied with water, séparated, dried over Na,SO, and concentrated in vacuo to afford 5-

[3- tert—butoxycarbonyiamlno 4-(2,4 S-mﬂuoro—phenyl)-butyryl] 5,6~ ~dihydro- 4H-2,5;100-

_ maza-benzo[e]azulene-3 carboxyhc acid - (85 mg, 89 %) as a wscous gel whlch was used . -

without further purification for the next. step.
ESIMS (m/z): 568.0(M+Na), 546:0(M-+2)
Step 2: Preparation of.'_triﬂuro_acetic acid salt of 5-[(R)-3-amino-4-(2;4,5-trifluoro-

- phenyl)fbutyl;yl}-S,G—dihydro-4H~2,5,llﬂbetriaza-benzo[e]azulené-3-carb0xyiic acid - -

. To a solution of (R)-5- [3-terf-butoxycarbonylam1no-4—(2 4, 5-trifluoro- phenyl) butyryl]-5, 6-

dihydro-4H-2,5,10b- tnaza—benzo[e]azulene—3-carboxyhc acid (35 mg, 0.06 mmol) indry
DCM (5 mL), was added trifluoroacetic acid (0 18 mL, 3 mL/mmol) The reactlon mnxture

‘'was stirred at r.t. for 1 h. After the completlon of the reaction as confirmed by TLC excess of ‘
" trifluoroacetic acid and DCM were evaporated in vacyo to afford a gummy solid whlch was
- crystalhsed from hexane to afford tnﬂuroacetlc acxd salt of '5- [(R)~3-am1no-4—(2 4, 5=
| tnﬂuoro-phenyl) butyryl]-5, 6- d1hydro-4H—2 5, IOb tnaza~benzo[e]azulene—3 carboxylic acid
_ (28 mg, 78%). :
: 1H NMR (400 Mz, DMSO): 6 2. 80—2 99 (m, 4H), 3 72-3.80 (m, 2H), 4.31-5.01 (m, 3H),

7.49-7.54 (m, 3H), 7.71-7.73 (m, 2H), 7.92-7.95 (m 2H)
BSIMS (m/z): 443 8 {M-1) '
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Example 12: Preparatron of trrﬂuroacetlc acid salt of (R)-3-amino-1-[3-(pyrrolidine-1-
carbonyl)-4H,6H—2,5,10b-trlaz_a-benzo{e]_azulen-S-y_l]—4-(2,4,5-tr|ﬂuoro-phenyl)-butan-l~

one

F WA
‘CF3COOH )

: Srep 1: Preparaﬁon, of (R);[.‘S-oko—j—'[3~(pyrrolidine—1-carbonyl)-4H,6H—2,5,10b—triaia—

benzo[e]azulen-S-yl}-l-(2,4,5—trifluoro-benzy!)—pr:opyl]-carbamic acid tert-butyl ester

To' a solution of '(R)-S-[3'-ter‘t-butoxycarbonylarnino-4-(2,4,5-triﬂuoro‘-phenyl,)-butyryi}-S-,G-_
dihydro-4H-2 5, 10b-triaza-oenzo[éjaznlene-3-carboxy!ic acid (60 mg, 0.11 mmol} in dry
DCM (15 mL), was added HOBT (19 mg, 0.14 mmol), EDC (27 mg, 0.14 mmol) and DIPEA

| (0.08 mL, 0.46 mmol) and the reactron rmxture was stirred for 10 min. Pyrrolrdme 0.02 mL

0.24 mmol) was added and the reaction was stirred at r.t. ovemrght under nitrogen

atmosphere 'Afiter the completron of the reactron as confirmed by TLC, the ‘crude product

" was extracted with DCM (15 mL) and washed wrth 10% HCI solution (10 mL) and saturated

sodium brcarbonate solutron (10 mL). The orgamc layer was separated washed with water
dried over NaZSO4 and concentrated in vacuo to’ afford the- crude compound whlch was
purified by column chromatography (srlrca gel, 3:7 to 9:1 EtOAc:Pet.Ether) to afford (R)-[3-
ox0-3-[3-(pyrrolidine-1 -carbonyl)-4H,6 H-2,5,1 0b-triaza-benzo [e]azulen-5-yI]-1-+(2,4,5-

: triﬂuoro—benzyl);-propyl]-carbamic acid-tert-butyl ester (55 mg, 83 %) as a.solid. -

ESIMS (mfz)' 621.0 (M+N4), 599.0 (M+1)-
Step 2 Preparatwn of trrﬂuroacetlc acld ‘salt of (R)-S-ammo-l-[fi -(pyrrolidine-1-

| carhony!)—4H 6H—2,5,10b-triaza-benzo[e]azulen-S—yl]-4-(2 4 5-trrﬂuoro-phenyl)—butan—I-

one .

- To a. solutron of - (R) [3-oxo-3 [3-(pyrrolrdme- -carbonyl)-4H GH: 2 S 10b trraza-

benzo[e]azulen—S—yl] 1-(2,4 S-tnﬂuoro-benzyl) -propyl}-carbamic acxd tert—butyl ester, - (45.
mg, 0 08 mmol) i in DCM (5. mL) was added trifluoroacetic acrd (0.24 mL, 3 mL/mmol) The

" reaction mixture was stzrred at r.t. for 1 h: After the completion of the reaction, as confirmed

by TLC, excess of mﬂuoroacetrc acid and DCM. were evaporated in vacue to afford a

gummy sohd which was crystalhzed from hexane to afford triflurcacetic acid. salt of (R)-3-
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. trifluoro-phenyl)-butan-1-one '(4'0‘m.g, 86%)

o HH577.3 (M:Na),
,-CF3 0

555.4 (M El)
539.3 (MrNa),

, PCT/IN2009/000061
amino-1-[3-(pyrrolidine- 1 -carbonyl)-4H,6H-2,5,10b-triaza-benzo[e]azulen-5-yl]-4-(2,4,5-

'H NMR (400 MHz, MeOD): 5 1,98-2.02 (m, 4H), 2.97-3.11 (m, 4H), 3.62 (1, J = 6.0 Hz,

 2H), 3.92-4.05 (m, 3H), 4.41-4.87 (m, 4H), 7.19-7.26 (m, 1H), 7.31-7.37 (m, 1H), 7.51-761
(m, 2H), 7.62-7.72 (m, 2H), 8.17 (s, 1H)
ESIMS (m/z): 520.1 (M+Nay, 498.6 (M+1)

The compounds hsted in Tables 6 to 9 were prepared essentially followmg the

procedures descnbed for Examples 1to12:

~ Table6
‘NH, O 1 R*. o
<Ar_\/k'/U\N>L< |
N-R?
r .
Example ‘ Dol 4 8 ESIMS .
No. Ar - R R R (m/2)
o : 1 3821
13 H “H H (M+Na),
B - | 359.8(M+1)
. L 4341
14 | H H 8-Cl - | (M+Na),
o . . 412:0-(M+1)
s | H H 7-0cH, [ 420N
- . - 4182
16 CH " H 8-F. | (MH+Na), -
| 396.0 (M+1)
17, - g H H 7-F | 396.8.(M+1)
i

78

P T



591.4 (MrNa), 569.0 (Mrl) 43 401- F .2, "IH O H
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nrO0 O .3

WO 2009/093269 ‘ : PCT/IN2009/060061
o s e 1|

F - - ‘ 7
18 1 - ‘H - -CHs H . | 3922 (M+1)

F

19 H | -CHCH(CI3) | 11 434.4 (M+1)

20

&,

; H | CHPh | H |46850M+1y |

21

@. |~ H | ¥\©\ H | 4844 (v+1) | -
s on | M+ |

N 4323 -
LCH; H | 8&F (M+Na),

22 "
N o _{ : | 410.9 (M+1)

AS

23 s H H | 406.4 (M+1)

%

.
F
F
E
E

| | 446.2
] ~5/ X H 8F |- (M+Na),
T o . 4238 (M+1) |

F.
F
F
F
F
F.
F
F
F
F
F.
I
F

. - 4822
R IS H - | (M+Na),

25
' 460.3 (M+1)

1 o . |-440 3(M+Na
26 S NS N R - “H - | ),4177

a R M.

— - £ ‘
: ' : ) : . 4544 .| .
7 f;t LA P v
N N A Ty [ 4324QM41)
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F =

. o ' .| 456.4(M+Na
2.8 so | ~§/\/ - H H S

F .
F ' . 4903
& w@ H | H (M+Na),
- - 468.1 (M+1)
- F . ‘ = N _ RS - -

. ' 504.4
- H - H | (M+Na),
' 482.0 (M+1)

30

5583 ;
’ : ‘ ) .53.6'.3 (M+1) - i

31

, 5212
H H . (M+Na), -

R .
499 4 (M+1)

15.3(M+Na),

33
' 492.8 (M+)

: 5442

34
| 15219 (M+1)

| 486.3

" 35
| 463.9 (M+1)

| 4994

36

513.3.

37 |
(M+Na), .
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WO 2009!093269' ) PCT/IN2009/000061
F .‘ . -'; . ) -
F i{\ﬂ/n 515.2(M+Na
38. = N7 H 8-F ), 493.3
| S o) : (M-+1)
! F A4 ) .
F
F | \ 5113
39 AN S :
. N “'\E ava H Tl o,
1 , .
F .
_ F ' OCH, 577.3
40 : - 1’%’“‘/@ H H (M+Na),
S o _ 555.4 (M-+1)
- F.
| F e H o 1539.3
41 XNy NP H H (M+Na),
. 3| 0 : 517.1 (M+1)
F ‘ .
F o 591.4
2 | ' H H .| (MNa),
3 "?.‘)LN © ] 569.0.(M+1)
—F :
B e N .S 524.3
43 - . N \N’- .
> g | oy H H ol (M+Na, -
o L . 5253 -
44 H H. (M+Na),
503.3 (M+1)
- | s
45 . H H ' (M+Na)s .
: ' 489.1 (M+1)
: } 527.0°
46 H H (M+Na),
‘ ' '505.1 (M+1)
‘ e w1 5293 .
‘47 “ H H ) - . (M +Na)s )
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F
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F » . /jF ' o 5473
48 o H H (M+Na),
| S B 525.2/(M+1)
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F

E

' F A " /jF o 565.4
9 | " H 8-F (M-+Na),
_ . ”‘L’jr | 542.8 (M+1)
F T , ‘ A

- , 5253
H . H | (MtNa),
- 1 503.8 (M+1)

50 |

539.4

51 - 'H H (M+Na),

SI173 (M+H) |

_ - | s43.4eNa |
H H ), 521.4
: (M)

52

. 5614
H | H |{. (MtNa),

53
539.3.(M+1) |

' _ 527.2
H H (M+Na), .
505.2 (M+1)

.54

: o . 5534
H - H. | (M+Na),
553.4 (M+1)

55

L o N - VI
56 . H H - (M#Na), -

| 5209 (M1 |

82




WO 2009/ 093269PCT/ | N2009/ 000061 57 0 "11.0 HH
573.4(MtNa ), 551.1 58 10/ ., oco, :1/41-si 111"s oca o

H 633.4 (MrNa), 610.9 (M+l) Table 7 NH2 G
N Ar,".",...k.).,N7---cfr N--1?Re (R8),
WO 2009/093269 PCT/IN2009/000061 .
F T
57 |F ' @ T S 573.4(M+Na
- s N H CH [ ),5511
F L
P . S
T ROAL. OCH : . 6334
58 _;.{YOCHS _H H (M+Na),
. N ¥ '610.9 (Nf+1)
] A |
Table7
NH, O N
Ar\/’\/ILN/\(‘JE
N
. . RC
R RO, _
Example |  Ar R [ R |7 ESIMS (mis)
No. B n
s | g | H 424.3 (M+Na), |

50 S ] 401:8 (M+1)

60

H 420.5 (M),
61 - Ho | 4602(M+Na),
. 438.2 (M+1)
62 '—';'CF3 4929 (M+Na);' ‘
4703 (M+)
63

—CHy |  416.1 (M+1)

F
L
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Example No. Ar  ESIMS (mit) 59 401 . H H 424.3
(M:Na), 401.8 (M+1) 60 U u_ 8-Fr 420.5 (4+1) 61 as ,

8-F, 9-F H 460.2(M+Na),  438.2 (M+l) 62 IP --CF3
WO 2009/093269 . - _ PCT/IN2009/000061
. . _ |
) 456.3 (M+Na)
. 64 . ' -F - —CH , A
A OF Ml 4348 i)
. | CHCHs| 452:4 (MHNa),
85 - H 429.8 (M+1)
| o 456.6 (M+Na),
66 7 H | CHF 434.7 (M+1)
. F -
F ' 474.3 (M+Na)
.. 6T _ ' —CHF 3 {M+Na),
. 5 H_ o 4523 (M+1) -
o - CHy . '
68 “H | —C~CH; | 480.3 (M+Na),
" CHs
‘ o | a6aaMeNa
69 — =
H o 421 (M+1)
70 | 500.6 (M+Na),
- Hoof . —pn 4783 (M#1) -
L a 458.3 (M+Na),
71 . ] :
- R 436.5 (M++1)
) HCQ
; ' N 5303 (M+Na), |
72 . : d),
: Ho 507.9 (M+1)

84




492.9 (M+Na), 470.3 (Mrl) 63 40 H -CH3 416.1 (M)
64 . F 9-F -CH3 456.3 (MNa), 434.8 (M+1) 65 .

- CH2C1- 13 452.4 (M+Na), 429.8 (MI-1) 66 0 H -CH2F
456.6 (M:Na), 434.7 (Mrl) 67 U.u_ H .

WO 2009/693269 PCT/IN2009/000061
' ' Table 8
Rc
NH, O g5 R
Ars s < N
= N NN
RT
RY,
.
3 Ex;r::ple Ar R | R ESIMS (m/z)
. 454.3 (M+Na),
73 H 432.8 (M+1)
C 4422 (M+Na), -
T4 H 420.6. (M¥1)
- - 500.9 (M+N#),
73 . 5478.6 (M+1)
S , 530.9 (M+Na),
76 e 508.6 (M+1)
3 : .
o | «_och, | 468.8 (MNa),
T | RO | 446.8 (ML) T
456.4(M+NG),
‘F. . L
78 A 4344 (M+1)
79 ?'5\<F © 452.8 (Mi+1)




-CHF2 474.3 (M+Na),

4523 (Mr1) 6 8 0110 . cH3 .-9-cH3
CH3 4803 (M:Na), 69 OP .  464.4(MrNa, 442.1 (M+1)

70 IN. -Ph 500.6 (M-Na), 478.3 (M+1) 71 0 , F.

H
WO 2009/093269 PCT/IN2009/000061
Table 9 .
RC
© . NH; O R&Q\
RE N
| k;
’ (Rs)r
Example ar | R RS ESIMS (ui/z)
No. .
s 513.9 (M+Na),
80 9-F |  -COOE: 49L;@&H;'
0 ' .
538.9 (M+Na),
¥ H ’¥m1:>~F 516.5(M+1)
i 556.8(M+Na)
) . . a
82 H N™ N E . ’ A 1 ,
| O | sssw.
_ 466.8 (M-+Na), °
83 H CONFz | g4 (M)
- e 549.0 (M+Na),
84 H gl\ﬂ,\c& 526.8 (MH)
_ 7 O . . - . “: .
T ee | 506.9 (M+Na); - |
.8 H ‘J‘Hnﬂ 484.7(M+1) -
: 0. .
S - 536.9 (M+Na),.
86 - H ’%L"@ S14.4(MF1)
86

H
g
3
3
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458.3 (M¢Na), 436.5 (Mrl) 72 SI. H3CD 530.3 (M:Na),

507.9 (M+1) \ \' % Tabl e 8 Exanpl e No.
RS It'
WO 2009/093269 o . PCT/IN2009/000061
F : . . i
F 0 )
. 1 . -~ | 522.9(M+Na),
8_7 o | M %L_N 500.6(M+1
" JL ' 624.9 (M+Na)
. NG
88 H N ~a),
/ F;J@ 602.9 (M+1)
. . O R
89 H fLN . 548.2 (M+1)
T o | i
'555.0 (M+Na),
i F 2’1)'\“@ 532.4 (M+1)
0 .
91 Dew . ©550.0 (M+Na),
91 3 . . _V.i,,-"As_F . %LNK/)) 532_6 (M+I) :
. . o} o
;. 579.2 (M+Na), .| .
92 8-F, 0-F %’\h@ Lo,

In vitro Studies -

Protocol for in-vitro DPP-IV'assoy

DPP-IV activity was determmed by the rate of cleavage of p-nitro aniline (pNA) from.

synthetic -substrate Gchme-Prolme pNA The assay was conducted by addmg 1 pg of
- porcine kxdney or human recornbmant DPP-IV. enzyme (Slgma Aldrich, USA) in 100 pL of
 the assay buffer (100 mM Tris, pH 7. 4 140 mM NaCl, 10 mM KCI, 1% BSA) to 96 well

- Ce]lstar flat bottom mlcrotltre plates (Gremer on-one Germany) The reaction was mmated

by addmg 80 uL of 500 pM substrate GIy-Pro-pNA The 1ncubatlon was carned out in the
kinetic mode at 30 °C for 30 min. Absorbance was measured usmg Synergy HT Blotek

Mult:plate reader at 410 nm.- Test compounds and solvent controls were added as 10 pL

additions. A standard curve of free p-nitro_aniline (pNA) was generated using 0-2000 pM

PNA in the assay buffer. In 'eddition DPP-1V ecti\'rity' was also .determined by using
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ESI VS (1 z) 454.3 (MrNa), 73 8-0CH3 H 4328 (Mrl)
442.2 (MeNa), 74 so 9-F H 420.6 (M1) 75
5547. 896M M-N- 4) ;

WO 2009/093269 ) PCT/IN2009/000061

Flourégenic_'subéfrate ('Gl'y-Pro-AMCl) using human recombinant DPP-IV enzyme (Sigma
Aldrich USA). ' - | |

Tests for ICsy studies: Test compounds dissolved in DMSO at 9-10 different concentrations
. were tested in triplicates along with the solvent control and blank samples. %agé inhibition
was calculated at each concentration with respect to the solvent control (no test compound

added). ICsp valugs were calculated from 3 'experiments- using the Graph Pad Prism or Sigma

Stat software.
" Table 10

S.No.. : Compound No. | % Inhibition. -
1 2 Y
) 3 - Y
3 16" Y
3 19 5d
5 24 X

% 37 ¥
7 28 . Y
) 39 %
5 T34 Y
10 738 Y.
11 ~50 Y
12 52 Y
3 E3 Y
14 59 Y
15 3 Y
16 65 Y
17 70 Y
18 76 Y
19 A X
20 7 Y

21 86 Y
22 88 '
33 89 R
24 95 Y-

88
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F F  530.9 (MNa), i p 76 H 508.6 (M)

WO 2009/093269 PCT/IN2009/000061
‘ X: 0-49% DPP-1V inhibition at 100nM
Y: 50-100% DPP-1V inhibition at 100nM

| Table 11
S.No. Compound No. ICsp (nM)
1 2 ‘ A
3, | A
T ' A
28 |
34
38
5
53
76
78.
86
- 95

>

o oo =i & W B W

.l-ﬂ
<.

LS EEN EEN RN N Y S S

o]
b2

A: ICs value is 1-100nM

Inn vivo Studies, -

~ Oral glucose tolerance test (OGTT) it C57BL/6J mice
10

is the body's main source of energy OG'IT serves as a primary in-vivo screen to. select -

The oral glucose tolerance test- (OGTI') measu:cs the body's ability to use glucose that -

efficacious test compounds for their antldlabetlc activity. Compounds were formulated in

- 0.25% CMC with a drop of tween 80 (optional). C57BL/6J male mice (8-9-._week_s) were

fasted ovemight and randomized into different groups (n=6) on body Weigll baSis At T.i5s min

blood was collected from each group for glucose estimation. At Ty compounds or vehlcle”-' '

- - were administered Wlth simultaneous admlmstratlon of glucose (2g/kg p.o.) to ‘each group.

20

~ RO water was adrmmstered to no glucose control group. Blood samples were collected from

retro-orbltal plexus at 15 30, 60 and 120 min post dosmg for glucose estlmatlon The AUC

: for glucose was calculated fo get the reductlon in glucose excursion. -
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. H3C0 is, -.1_,0CH,,-3 468.8 (MtNa), 77 H
446.8 (W) 456.4(VN4 78 IP, H 434.4 (Mtl) 79 U
WO 2009/093269 PCT/IN2009_II_]00061
Table 12
S.No. | Compound % Reduction in EDs
‘ " No. _ glucose excursion * (mg/kg p.o.)
5 1. .2 51% : 0.4
2'._ 30 3% ; 0.7

10
: *OGTT in C57BL/6J mice at 3 mg/kg body weight
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) (CF 452.8 (M+1l) F Table 9 Exanple No. Ar U8 Ir
ESIMS (ni/z) 80 LL LL 9-F -COOEt 513.9 (M+Na), 491.9
(M+1) 81 101 538.9 (M+Na), 516.5(M1) .82 40 ,,

WO 2009/093269 ‘ PCT/IN2009/000061
CLAIMS

1. A compound of Formula I,

Formula I

or its pharmaceutically acceptable derivatives, tautomeric forms, stereoisomers including R

and S isomers, polymorphs, prodrugs, metabolites, salts or solvates thereof, wherein:

Ar represents a_r:yl which may be phenyl; which may further be unsubstituted or may. be
optionally substituted at any available position by one or more substituents selected from
but not limited to halogen, CN, hydroxyl, NH,, Ci-12 alkyl or C;-1» alkexy;

R' is selected from the group consisting of but not limited to (CH2),CONRR,
(CH2).COOR?, (CH,).NR*R®, (CH2).NR*COR®, (CH,),C(=L)R? (wherein L is O or S),
{CH3);OR” (wherein each methylene group may be substituted by one or more halogen
atoms), (CO)R®, (CO)NR’R®, hydrogen, C,-1; alkyl, Cy.12 alkenyl, Cz.12 alkynyl, Ci-12
haloalkyl, Cz-i2 haloalkenyl, Ci-iz haloallynyl, Ci.s cycloalkyl, heterocyclyl, aryl,
heteroaryl, (CHz)p-cycloalkyl, (CHa)s-heterocyclyl, (CHz)p-aryl, (CH)o-heteroaryl, each
of which may be optionally substituted at any available position by one or more
substituents selected from but not limited to hydrogen, halogen, CN, C;-z alkyl, Ca.2
alkenyl, Co.12 alkynyl, Cy-12 alkoxy, Ci-1; haloalkyl, C;-12 haloalkoxy, Cy-1, haloalkenyl,
Cz-12 haloalkynyl, C;-1; alkylcarbonyl, C;-1; alkoxycarbonyl, oxo, -OR? -SR? -NO;, -
NRR®, NRYH(COR®, N(R(CO)OR®’, NRHCONR'R?, -(COR’, -(CONR'R®, -
O(CO)R?, -O(COINR®R®, -COOR?, Csg cycloalkyl, S(0)=R%, SO:NRR" ; eycloalkyl
which may be optionally substituted at any available position by one or more substituents
independently selected from R® or R°; aryl which may be optionally substituted at any
available position by one or more substituents independently selected from R® or R°;
heteroaryl which may be optionally substituted at any available position by one or more
substituents independently selected from R® or RY; or heterocyclyl which may be
optionally substituted at any available position by one or more substituents independently

selected from R® or R
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556. 8( M-Na), 534.9(Mr1) 8 3 |. F H - CONL-12 466. 8
(MrNa), 444.6 (M1-1) 4 84 F  a kiLo' cF3 H 549.0
.(MrNa), 526.8 (Mrl) 85 1.1 ' AHN-K7 506.9 (MNa);

WibthodtoMed) 86 * LL  536.9 (M:Na), 514. 4(Mr
2009/ c?%%zegpcmmoog/ 000061 87 Fozifdoronet

R? and R? together represents a single oxygen or sulphur atom which is linked to the
diazepine ring by a double bond; or R' and R? together forms a double bond in the
diazepine ring and R’ represents the group NR*R"; or R! and R’ together with the
nitrogen atom to which R! is attached forms a heterocyclic or heteroary! ring which may
additionally contain from one to three heteroatoms independently selected from O, S and
N: the ring formed may optionally be substituted with one or more substituents selected
from R® or R® and R represent hydrogen or a double bond;

R* and R® are independently selected from the group consisting of hydrogen, halogen, CN,
Ci-12 alkyl, Capp alkenyl, Cz.i2 alkynyl, Ci-12 alkoxy, Ci-12 haloalkyl, C;-12 haloalkoxy,
C,-2 haloalkenyl, Cs-12 haloalkynyl, Ci-1» alkylcarbonyl, Ci-12 alkoxycarbonyl, -ORF, -
SR?, -NO, NR'R®, NRH(CO)R®, NERHCO)OR®, NR*(CONR'R’, -(COR’, -
(CONR?R?, -O(CO)R?, -O(CO)NRR®, -COOR?, Cs.4 cycloalkyl, S(O)mR® SO:NR'R";
cycloalkyl which may be optionally substituted at any available position by one or more
substituents independently selected from R® or R®: aryl which may be optionally
substituted at any available position by one or more substituents independently selected
from R° or R®; heteroaryl which may be optionally substituted at any available position
by one or more substituents independently selected from R’ or R®; or heterocyclyl which
may be optionally substituted at any available position by one or more substituents
independently selected from R or R™; -

R® and R’ are independently selected from the group consisting of hydrogen, halogen, CN,
Ci-1z alkyl, Cy.12 alkenyl, Cs.12 alkynyl, Cy-12 alkoxy, Ci-1; haloalkyl, Ci-12 haloalkoxy,
C,-12 haloalkenyl, C;-17 haloalkynyl, Ci-p» alkylcarbonyl, C-1> alkoxycarbonyl, -OR’, .
SR® -NO, -NR'R’, NR*(CO)R?, NR*CO)OR®, NR*(CO)NRR", -(CO)R?, -
(CONRR®, -O(CO)R®, -O(COINR®R®, -COOR?, Cy5 cycloalkyl, S(O)nR® SO:NRR’;
cycloalkyl which may be optionally substituted at any available position by one or more
substituents independently selected from R° or R%; aryl which may be optionally
substituted at any available position by one or more substituents independently selected
from R® or R®; heteroaryl which 1ﬁay be optionally substituted at any available position
by one or more substituents independently selected from R” or R®; or heterocycly! which
may be optionally substituted at any available position by one or more substituents
independently selected from R® or R%;

R? is independently selected from hydrogen, halogen, CN, Ci~12 alkyl, C;-1; haloalkyl, Ci-12
alkoxy, Ci-12 haloalkoxy, Cy-12 haloalkenyl, C;-1; alkylcarbonyl, Ci-12 alkoxycarbonyl, -
OR?, -SR? -CF;, -OCF3, -NO,, -NR*R®, N(R*)(CO)R?, N(R*)(CO)OR®, N(R*)(CO)NR'R®,
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/[ LLLL LI.LL U LL H 522.9(M+Na), 500.6(M1 624.9

(MrNa), 602. 9( Mi- 1) R, , 88 89 u-u_
548. 2( M+1) 90
WO 2009/093269 PCT/IN2009/000061

{CO)R?, -(CO)NR'R", -O(CO)R?, -O(C_O)NR“R", -COOR?, Cj4 cycloalkyl, S(O)mR?,
SO,NRR® ; cycloalkyl which may be optionally substituted dt any available position by
one or more substituents independently selected from R® or RY; aryl which may be
optionally substituted at any available position by one or more substituents independently
selected from R® or R ; heteroaryl which may be optionally substituted at any available
position by one or more substituents independently selected from R° or R%; or
heterocyclyl which may be optionally substituted at any available position by one or more
substituents independently selected from R°® or R®;

R® and R’ are independently selected from hydrogeﬁ, Ci~12 alkyl, Caip alkenyl, Copa
alkynyl, Ci-» haloalkyl, C;~; haloalkenyl, C;-1» baloalkynyl, Csg cycloalkyl,
heterocyclyl, aryl, heteroaryl, (CHp),-cycloalkyl, (CHp)-heterocyclyl, (CHp)s-aryl,
(CHz)q-heteroaryl; each of which may be optionally substituted with halogen, hydroxyl,
Ci-i2 alkyl, Czpp alkenyl, Cpyp alkynyl, Ci-iz alkoxy, Ci=z alkylcarbonyl, Ci-z
alkoxycarbonyl, C;.5 cycloalkyl, C;-12 haloalkyl, Ci-12 haloalkoxy, Cy-12 haloalkenyl, aryl,
heterocyclyl, heteroaryl, (CHy)p-aryl, (CHz)s-heterocyclyl, (CHj)p-heteroaryl, {CHy)y,-
cycloalkyl, oxo, -CN, -OR’, -NO, -NR’RY, NER’}COR!", NR’XCO)ORY,
N(R9)(CO)NR9R‘°, -C=L)R’ (wherein L is O or 8), -(CONR’RY, -O(COR®, -
O(COINR’R'®, -COOR’®, -SR®, S(O)mR®, SO,NR’R™; SO:H, NHSO.R’, P(O)R’R'; or
R*and R® may be joined together along with the nitrogen atom to which they are attached
to form a heterocyclic or heteroaryl ring which may additionally contain from one to
three heteroatoms independently selected from O, S and 'N, the ring formed may
optionally be substituted with one or more substituents selected from hydrogen, halogen,
Ci-1z alkyl, Cyiz alkenyl, Co.» alkynyl, Cy-z haloalkyl, Cy-» haloalkenyl, C;-12
haloalkynyl, Csg cycloalkyl, heterocyclyl, aryl, heteroaryl, (CHy)p-cycloalkyl, (CHy)q-
heterocyclyl, (CHy)y-aryl, (CHp)y-heteroaryl, Cyi-12 alkylcarbonyl, Ci-12 alkoxycarbonyl,
oxo, CN, —OR’, -CF;, -OCF; CH;CF; CF,CFi;, -NO; -NR°RY, N®R)COR'Y,
NEXCO)OR', NRYCONR'R', -C(=1)R® (wherein L is O or 8), (CONRRY, -
O(CO)C1-Cialkyl, -O(CONR’R!®, -COOR’, SR, S(O)mR9, SO.NR’RY; SO:H, NH
S0, B, POOR’R!Y; the ring thus formed may further be fused with 3 to 7 membered
unsaturated or saturated ring, which may contain frofn. one to three heteroatoms
independently selected from O, 8 or N, the fused ring may optionally be substituted with
one or more substituents R® or R%;

R® or R is independently selected from the group consisting of but not limited fo
‘hydrogen, halogen, C;j-;z alkyl, Cp.» alkenyl, Cyp alkynyl, Cy-;2 haloalkyl, Cp-12
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?* u -.. 9F 532.4 (M+l) 91 . . F 8-F 550.0 (MtNa),
532.6 (M+l) 92 8-F,9-F 550.5 (M+tl) In vitro Studies
Protocol for in-vitro DPP-1V assay 5 DPP-1V activity

wiRodRsRs M ned by the rate of cleavage of ppddinatbenooost
aniline (pNA) from. synthetic substrate

i@oykkerryé,p Colii helohlaynythe Gias aglkanys Condudtadioxipy Caddévelpatkyl,
or Gl C
A Y S R R TR i
(BHE)G-&eter@QI@D Ger 'ﬁﬂﬂybarbmj'l 7C|41.2 alléﬁymukbdﬁaK:IC;N 1R’ nM)tKEil -NO;,
SA) 1 s tor e
G es kR PV OB NED AR AR ESRER', ~ e
(wmrelnar,eld @0obR), ae{dong%{b" PIO(GO)EY 0 OEONRIBRL Y, 2C0OOR’, -SR’,
ok DRER s N RSB RR A or bance was
: ’ ’ADSOor bance was
2 Eﬁ%&al? afd edpagdenii %é]@c}éted‘mogd nycllakgew mtp?mlie (Leadkensat Cyp
nrn: u a sSol v contro wer e
alpddCiy hf'é’ﬂ‘éix oron BTy Ciy ‘gﬁﬁgﬁ‘&l RElPI9EYCYL iyl heteroaryl,
(Qﬁ%k Eﬁﬂbaﬂm I QO}E)n(l{éE‘dPécymls (Gﬁa)ﬁfaﬁ},ll eg‘:}w m@r&rgﬂp @@chpM which
in the assa aI er ﬁl en. V actiyit Y10
rRR{sbe AP Rl SEY R bl %geﬁg gy oxy, or R'and'R™ may
%9{9%&8@&%@9 P@rhm&@m&]}lﬁemwﬂ ring whl_ch may contain from one

to three heteroatoms independently selected from O, S and N, which may optionally be

substituted with one or more substituents independently selected from R® or R%;
m can be 1 or 2;
neanbe l,2,3 or4;
rcanbe 1,2,3 or4.
2. The compound according to claim 1 having the Formula Ia, wherein
NH, O RS R* 5

2
Ar - N R

Rsb\RT
R [
o/

(RO

Formula ja
r, Ar, RL B2 B3 RY R®, RS, R7 and R® are as defined in claim 1; its pharmaceutically
acceptable derivatives, tautomeric forms, stereoisomers, polymorphs, prodrugs,

metabolites, salts or solvates thereof.

3. ' The compound according to claim 1 having the Formula Ib, wherein

NH, O gs R*

Ar\/k)J\NMO

RG N‘R‘l
rR” 7
Ny
- (R®,

Formula Ib
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Fl our ogeni ¢ substrate (d y-Pro-AMC) using hunman

reconbi nant DPP-1V enzyne (Sigma Aldrich USA). Tests

for I C50 studies: Test compounds dissolved in DMSO at
10 different concentrations were tested in

9-
WO 98¢ 4P es al ong with the sol vent control BRHTIAMHHRE0s1

r, ARMO! RS ROVRYR7IaRb P hfol QMcfnddBa cfalth G UitabiRemaleu®@AY acceptable
concentration with respect to the solvent control (no
derigdivess SANEURASIG famife gliereorsemerswypAlyradrphie PECdgugs cEiabalies: sl or
soldaBXskbirent s using the Graph Pad Prismor Sigma Stat
software. Table 10 S. No. Conpound No. % |nhibition 1
4. Thg cqmpougd gecoplinggo ¢laim 1 haxingthe Foxnuigkywhergingg v 8 39 Y

NH, O psR*R2 _R®
* N A

RS% R®
R [
\\/

(R

Ar

Formula Ic
ring A is optionally substituted at any available position by one or more substituents
independently selected from R® or RY; R? either represents hydrogen or a double bond; r,
Ar, R, R%, R®, R, R®, R® and R are as defined in claim 1; its pharmaceutically acceptable
derivatives, tautomeric forms, stereoisomers, polymorphs, prodrugs, metabolites, salts or
solvates thereof.

5. The compound according to claim 1 having the Formula Id, wherein

Formula Id
X, Y and Z are independently selected from the group consisting of N and ~CH; the ring A
is optionally substituted at any available position by one or more substituents independently
selected from R® or R°’; I, Ar, R* R’ R®, R, R®, R® and R are as defined in claim 1; its
pharmaceutiéaﬂy acceptable derivatives, tautomeric forms, stereoisomers, polymorphs,
prodrugs, metabolites, salts oi' solvates thereof. '
6. The compound according to claim 1 having the Formula e, wherein
s R4
Ar\jiz/loLiwﬁ"N
RS N -
7 Ny=
R A \ /
(R®
Formula Ie
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9 34 Y10 38 Y 11 50 Y 12 52 Y 13 53 Y 14 59 Y 15 62
Y16 65 Y 17 70 Y 18 76 Y 19 ’

WO 2009/093269 PCT/IN2069/000061
ring A is substituted by RS; 1, Ar, R%, R%, RS, R7, R® and R® are as defined in claim 1; its
pharmaceutically acceptable derivatives, tautomeric forms, stereoisomers, polymorphs,
prodrugs, metabolites, salis or solvates thereof. 7

7. The compound according to claim 1 having the Formula If, wherein
¢

s R
NH, O Rw
RG N Re
RT [

o
(R%:
Formula If
ring A is substituted by R® or R; 1, Ar, R*, R®, RS, R, R®, R® and R® are as defined in
claim I; its pharmaceutically acceptable derivatives, tautomeric forms, stereoisomers,
polymorphs, prodrugs, metabolites, salts or solvates thereof.

8. The compound according to claim 1 having the Formula Ig, wherein

RC
NH; O Ri‘(k
Ar \MN /JA Itt\'
RS N-N
R [T
N
43
(R
Formula Ig
ring A is substituted by R% r, Ar, RY, R’, RS, R’ R® and R® are as defined in claim 1; its
pharmaceutically acceptable derivatives, tautomeric forms, stereoisomers, polymorphs,
prodrugs, metabolites, salts or solvates thereof.
9. The compound according to claim 1 having the Formula Ih, wherein

NHy O RS R* oo

Ar\)*\)\Nx{r:fI

RS. RS
A
R \ \ /
(R%):
Formula Ih
ring A is substituted by R® or R%; r, Ar, R%, R%, R%, RV, R®, R® and R” are as defined in
claim 1; its pharmaceutically acceptable derivatives, tautomeric forms, stereoisomers,

polymorphs, prodrugs, metabolites, salts or solvates thereof.
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77 X 20 78 Y 21 86 Y 22 88 Y23 89 Y24 95Y W
2009/ 093269PCT/ | N2009/ 000061 X: 0-49% DPP- 1V
i nhibition at 100nM Y: 50-100% DPP-1V inhibition at

vé@%%g%l e 11 S. No. Compound No. 1C50 (nM PCTIIN2009IO|310061

10. The compound according to claim 1, wherein Ar is selected from the group consisting of
2,4,5-trifluorophenyl, 2-fluorophenyl, 3,4—diﬂuorophenyi and 2,5-diflworophenyl.

11. The compound according to claim 1, wherein R® is selected from the group consisting of
hydrogen, fluoro, chloro and methoxy.

12. The compound according to claims 1 to 3, wherein R is selected from the group congisting
of: hydrogen, Ci-z alkyl, Ca.12 alkenyl, Cy.13 alkynyl, Cy-12 haloalkyl, Ci-12 haloalkoxy, Cs-

2 haloalkenyl, (CH2)n' l, ‘—g—COCH:; ) “g—'CHZCOOH , ‘—§— CH,CF; ,

H
¢ o} O
i/A Y, A *-E/U\N@‘
o} o) H
CH,

’ETN\(, af\rr \!< ’QI\H’HW . ISWNV'

OCH,

—E’\gm and ‘g\gl\(:@:ocm

13. The compound according to claims 4 to 9, wherein ring A is substituted with one or more

R®and R® independently selected from the group tonsisting of hydrogen, C;-12 alkyl, Cz-12
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19 28 A 34 A6 38 A7 52 A8 H3 A 76 A 10 78 A 11
86 A 12 95 A A I1C50 value is 1-100nM In vivo
St udi es. -

WO 2009/093269 PCT/INZ009/000061

alkenyl, Cz.12 alkynyl, Ca.g cycloalkyl, phenyl, -CHzF, ~CHF,, -CF;, -COOH, -CONH,, -

CH,-OCHj;, COOC~alkyl,

QCHz a

;@ ?‘@F h{l?\ ﬁ/\CFS ELJLE:CD

S S
TN <] e PQF
F

Q 0 o] F
F
"{u\NG )LNO/ and /”\NC’LF
14. The compound according to claim 1, wherein R* and R are both hydrogen.

15. The compound according to claim 1, wherein R® and R’ are both hydrogen.

16. A compound which is selected from the group consisting of:

F F
NH F NH Y § 0
2 2 /\{
N
N/\(
H
w 8!
¢ F t{ :j
HaCO
F F
NH,
0 F
\@A)L \Q\MHSC 0 F: NHg o] LO
N)\( N
NH
@ F F N
F
OH :
F F
NH, O
N
F L fNH F
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Oral glucose tolerance test (OGIT) in C578L/6J m ce
10The. oral glucose tol erance.test-(00TT) neasures the
body's ability to use glucose that is the body's Min
source of energy. Oen' serves as a primaryscreen to

WQROUWB2681 f | caci ous test compounds for thei PCT/IN2009/000061
antidialletic activity. Conpounds were .fornulated in

0L25% CMC with @c ropt of tvieen 8D r &

F-

@o KBial ) » L?6f©ﬂ%ﬁ'%j\ﬂ10 (9 @ 2 e/‘_(o
fhsted Qieu' t and fandonijzed—to difflerent dgroupss
(n=6) on dy Weigh basis. Ar=to mn 15 bl ood
col |l ecte rom each group fo@l ucose estimati on. ™At

conmpounds or velficle .. were adm histered with

| fHfageous qadfi~p tr%ggn of 0glu (f/kg p.&) to
e D1 s

) wal ter gt u€ose
control geoyh "Bl odd Sanpl % coFl ected fyop
retro-orbiffay! pl exds at 15, 60 and 120ni n t
dosi ng for™ghucose estimati The AVC for gl was

F ViR, / 1 N2009/ 000061 dable 12 S. No.
0 : . . n im gluco i o
51% EO%0 {opfg Pro: NT{\/% 2.y 33Te ﬁ
*OGTT in & Kg body fei ght
14, CEAl M5

2009/ 09326 / 1N2009/ 00006
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1. A conpound of Forrmula I, Fornmula | or its
phar maceutical |l y acceptabl e derivatives, tautoneric
fornms, stereoisomers including R and S isoners,

nlgs, prodrugs, netabolites, salts or
vﬂgereof wherein: Ax represents aryl whi ch Pép 2@&9%&3061
phenyl; which may fuyther be unsubstityted or rmy be

iqpab !y subst i tf at, cany aval | & pqsi tion by

%)&( tlm frwtwom tied

t® hal og ’Oﬂf ydrooxyl , % kyl CL Ty ™

al koxy; g@s sel ect ed fro e group consi st |@

but not IMMted to (CH2). CONRaRb, (CH2 COCRa,

e (0 )an§aRb, (CH2) nNI & (HCHZ) L)Ra (V\gqureln L
gCHZ) O (wh e ch ,am bup may

u By_one or -(CO Ra,
fCO) NRar ds ogén, Cl1-12 al kylN -012 al | cenyl,
C2.12 all I, C1-12 hanaIIcyI, -12 haloalkenyl,

-12 hal oal kynyl, C3-8 eycl oal kyl, heterocyclyl,

avallabl ti on by one or nor ubstituents
sel ected f but not limted to dr ogen, hal ogen,
Cl-12 allgl, C2-12 alkenyl C2_12 al kYnyl, Cl1-12

Cl-12 haI oal kyL, "C1- 12 hal oal koxy, C2-12
: o C2 yny @ Cl-dl2 al car bonyl ,
IRt m% a5

CORE Ra)(CO)ORB N( Ra) Rb (CO) le,
- ( CO) NRa Rk 0(CO e, -0(CO Nab,
cycl oal kyl, S(0)nr, SQQNRar ; cycloal kyI \Nhl ch may be

iomab |y spubstitut t y@ny availa I e position by
ub@t ue %Ien sel ected fromr

of |e; IN e opti ubstituted at any

avai | abI eS| tion by one or @e ubst ituents

i ndependentTy sel ected from het eroaryl which

nay be optionally subst ituted at any avai |l abl e

plsi tion by one or qu substltuents i ndependent |y
el j\gm Wt Shi ch may be
' ‘ u'% ute yNa position by

one or no stituents inde Iy sel ected from
BY or Re' & 91 SUBSTI TUTE SHEET ULE 26) WO
2009/ 093269PCT/ | 1N2009/ 000061 R2 and R3 toget her
rFepresents a single oxygen or sul phur atom which is
ked 4 o the diazepin ngupy, a doubl e _bond;, or R
her, forms a bié cmqt'lnth I azepi ne

rfi ng and %r nts tHe groupt - & sand R3
t oget her h% h itrogen atom t Pch.RI IS
attached ms a hetasdocyclic or eroaryl ring which

andnitsyphanichiceutioallt dogeptai¢ silts of sodvaiasitieer¢od. t hr ee het er oat ons
i nd ndent.| lected. fromO, S.and.N;, the rin
17. ACP@P%%@“%‘& 18%?1%3?@%50 d'{}%gré’ﬂgg?qsfsﬁ?%afw th one o? nor e

substituents selected fromle or Re and R2 represent
hydrogen or a double bond; R4 and R5 are independently
sel ected fromthe group consisting of hydrogen,

hal ogen, CN, Cl-12 alkyl, C2-12 allcenyl, C2-12

al kynyl, Cl1-12 al koxy, Cl-12 hal oal kyl, C1-12

hal Gal kOXY, C2-12 hal oal kenyl, C2-12 hal oal kynYiI

Cl-12 al kyl carbonyl, C1-12 al koxycarbonyl, -0V, - Ste,
-NO2, N(Ra)(C0)12.6, N(124)(C0)0R6, N(Ra)(CO NRaRa
-(CO Ra, - (CO)NRale, -O(COO()BRa -O(CO) NRal e, - COORa,
C3. 8 cycl oal kyl, O_2NRal e cycl oal I cyl
whi ch may be opti owéﬂ'é#'w% %ﬁFTﬂ%la-Fa?é)any avai | abl e
position by one or nore substituents independently
selected fromRe or Re; aryl which may be optionally
substituted at any avail able position by one or nore
substituents independently selected fromle or Re;

, nhpet er ogr yI (G—Q&:@ycgﬂogl kyl
Iyd o ( Xwgﬁ@heter oaryl,
m% vy bé opt wnally%g ryed at any
e
o




mean be 1 or 2; n can be 1, 2, 3 or 4; r can be 1, 2,

3 or 4. 2. The conpound according to claim1 having

the Formula la, wherein NH2 0 Rs R4 R3 ArR2 -R1

vé Formula lar, Ar,R2, R3, act, Rs, R6, P.7 and R8
Y83%8f ined in claiml: its phar maceut i c&CTN2009/000061

accept abl e derivati ves, taut oneric forns,

2. £0I ‘gﬁ)rgers poI ¥m) phs pr odrugs, et boI [ tes

pl vat OfNH, The,_conpo gr di_ngi.
’ t h ff‘b{’ er e ( A

2 (Rl a,mul 2 Lb 94 Chy
{EE) (RULE 26) ,
N2009/ 000061 R4, R5, R8, R 2 and

20@91093269PCl
are as defined in dlaimi; |ts pharp'acFeutl cally
a0 f g 'dttmsrl q. forng .NHz 0 N

B A 9 7 "N

A ‘ !N/\< )
safFts or sohuz . g’ C Ingrrd accor di ’H/F
to claim1l :@ vvhereln(er For ar
lcering Ais optlonally substittted at any aVailab

F0|t| on by. one or Fm) e substltuents igndgpendent | y
; § s"ﬁyrogenN

’F@,n
| eFare as de

AT o N
{ ne |nrela|m1 'tp nlaiceutlcal NTJ\Ph
|vat|ves tauto -@ forns,
pol ynDr @hs prodrdgs, met abol ites,

accept abl e {
stere0|soner

Sajts or sol vat es f 5 The conpod:nd accord| ng to
mit. avi ng the Folrll ol @Qz}\mj? R4 Rd
N OCHa
F b i‘ﬁ o4
: F

Cl

F .
NHz O N NH; O
N /\(bfl __IJN NH, O
3
and its phammaceutically acceptable salts or solvates thereof.

18. A compound which is selected from the group consisting of :

F
My O fti)?c\ PN NH, O itioé\ml: 1 M, o HOOS
N :JN F ' N\d’”' N/\@N
. F
b T
.f : %F
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XA, /A RBNtZ fic R7 (1Re)r Formula Id X, Y
and Z are independently selected fromthe group
consisting of Nand -CH, the ring Ais optionally
Sdidoksbed at any avail abl e position by ong-Ofi60Bl6s
su stlatuents i ndependently sel ected from E&% 2@% 061
ArF.R4 R5, R8, le, R8, R andyRg.are.as deflnedln

mﬂ;;;;,_&;t'@” arlacacF uti cal Iy tépat blle deri vat
i @ ef'zsmar poI?@Mr odr
met abol i t e ts O 0 y%ereof
conpound ac d| ng to clai m avi ng the Fornu
wherein NHp40 Rs R4 N. Ar R6R7 (R8), Formul a
SUBSTI TUTE SHEET (RULE 26)
2009/ 093269PCT/ 1N2009/ 000061 ri ng Ais substituted by

Re; r, Ar, R4, R3, R6, R/, R nd Re are as deflned
[ clalml |(\ ph,_arrraceutlcah ceptable

Fd rlvatlv I‘ICfOI‘ @i sonmers, © NJ
.. u odr ,xes samﬁl/\/\%gg
tr ereo NI!he co ound cc ding to ai'm
t he Forrru If, wherein u 0 R5 R4 ﬂ@
(R8)r For alf ring Ais bstltuted by Re or r,
Ar, ret, Rs, Rs, n7,

K R 8, Re and ReFare sdeflnedl a|m1 its
pharmace’utlca fagce table de

e
ri s, Ftaut oneri N

Ff rms, stergg msrs ol ¥ ph NH, O ,3
abmhzld es, salts or JGOf ;J,N

F
F F; F
0 N
NH, NHz O

e @\)\A )
\@\M @\)\)\N/\(\ N N.—U
F.‘

F
" NH, 3
2 O \Q\,&A /\\)\ F NH; O N
~]
F Yol ”\@"J
' F and

and its pharmaceutically acceptable salts or solvates thereof.

19. A compound which is selected from the group consisting of:
: F

5 F NH, O
F
NH, O
= 8¢

HeCO
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8. The conmpound according to claim1 having the
Formula Ig, wherein Q (Rir Formula Ig ring Ais
substituted by Re; r, Ar, R4, R3, R6, R7, R8 and Re
are as defined in claiml1; its pharmaceuticall XN

WR NP UEH e derivatives, tautomeric forms, PCT/IN2009/000061

st ereoi soners, pol ynorphs, prodrugs, net abol ites, G

salts or solvates thefeof. 9. The conpouhd accor di ng
gtolclaim1 havi gth Fornulaflt NGL2,0 RS
'@j_ F'?eR?\ mi% §h ripg Ails Bubgtt fut ed

astdefined N cI aim 1F its phagng ceuti caf | y accep
deri vat i ves,ut omeric forns, eI €0i SONET S,

pol ynor phs, Pprodrugs, netabol i salts or sol vat
t hereof . 96 SUBSTI TUTE SHEET ( RULE 26) FV\D F
2&091093269PCT| LN2009/ 00006 The F¢cafrpound
oqur}g to ccl aim 1, wherei “Ps sd gt ek fro e
g ol 3, 48§t riptyor opheny

2Fluorop enlyiN 3, Fd|- omop yl and" . v N/,,;;N
2,5-difluo henyl . "11. The ound accordi ng
claim 1, e|n R8 is selec fremg the group

cons sting .of drogen, fl uoro, éhl oro and net hoxy.

angljts g ﬁ‘ cpRablssalis Ry splvates BetRel 1 to 3, wherein
20.A&mp@nae&mt@ms‘cfearﬂohh&egfdapemfsgﬂﬁgé‘ftI ng of: hydrogen,

C1-12 al kyl, .12 al kenyl; C2-12 al kynyl, Cl1-12
hal ofl kyl 12 2—2\1 oxy, Cr 12hal oal kenyl,
Hrq@ﬁp-a , ndicO0d3tal r3 0 -1.--AN O0OH HHHCH3

Ci , N1 3 . TI7, 0 A --- 000, (29,7,
0 0
F - F

HN/\( whereinris 1,2,3 or 4
R’ wherein R? is selected from a group consisting of H, F, CI and OCH3
wherein R' is selected from a group consisting of -CHg,

" . R & s~ p@
04907

DRt A I R

OCH3 . FO

H e S

f“fﬁr"‘\/@ S s Ji@ eyt
O H 0
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FF 8 13. The conpound according to dins 4 to 9,
wherein ring Ais substituted with one or nore 12.a
and Re' independently selected fromthe group
on g of hydrogen, Cl-12 al kyl, C2-12 97
%’f’l%%’ﬂ‘fE SHEET (RULE 26) 14. The conpount4Ce¢8Pareiet
to claiml, wherein R4 and RBHare bot hghydrogen. F15.
The c und ac ding to im1, reln RB R7

16, A qp ou el ed
‘% onwthe gr%ﬁﬁ?con3|s g 38 TIT‘ SHEET
ULE 26) V[ﬂ2009/093269PCT/1N2009/000061

fsﬁﬂo T%Eﬁo( RULE %@;F ZC/I/[(l W oooocsr'LnlsQJ
W@ s, %\g@ C@;’:

N.
v N N
4 -~ | N
HNT Y \ f
b : F : F ; - F F .
N.
N 7 N
- HN I N. N
N N
BN Nﬂi\CHs % HN’““i /
GH, i fN CFs
F M M ]
EtC0C Et00G
EtO0C /‘1%\
N. 7N 4
N - HN i HN w
e /*127 N N
_ij::] WY N ( f
F ; b : F ; F 2
HOOC
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NH2 0 N N--? ph and and its pharmaceutically
acceptable salts or solvates thereof. 18. A conpound
which is selected fromthe group consisting of: 101
SUBSTI TUTE SHEET (RULE 26) WD

%@Q?’??égegpm/ | N2009/ 000061 F F and  andPfT/EN2009/000061
phar macetjti cal | y,a& | e,salts or solvates thereof.
19. A®oO nd \/\P}?%ﬁﬁlggagéj ?ect ed fromthe group

consi sti\ng of: F WO 2009/R93269PCT/ 1N2009/ 000061 OH

NH ) N Yegre ety N-N.Th (  seleated fiamie groupl@asisting of
S SHEET (RULE 26) y
_ H ofF H\Q -,z,'NH
CoNHz NN (N v
(R, F - E
F 0
F
O 00 OO
‘37., ‘3@ %, -,.HN and %,

? F 3 F M F ;
F F
F
F
/N 7N
HN 2
/JJ;N N-N HI ;,g, M NN
; F ; Fooo; FoF :
OCH; OCH;Z
OCH;
OCH;
Z N 7 "N
'
Z N HN N~ HN ;}é’q HiN N"K'
RO s B o
3 F 4 F o F F :
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whereinr is 1,2,3 or 4 Rb where
the noiety +p4, H -CONH2CF t-N--/ 3 AF t3iiNO and
its pharmaceutically acceptable salt or sol vates

‘461559%9;9 21. A process for the preparati onp&tﬂNa 09/000061
npound” of Fornmula |, according to claim1 or 0%

phar maceutical |y accept able d vatives, tau Eric
forps, stereoiso , pol ynor ~od,0dr ugs, OCH,
met @ I ites, salt focROl vat es 1t her eof, which
conpfi 8% the fol | hyi ng stepsy 12) coupl kg6t Ma
orpOpnd of FemfruRgil | NHP AN 7COC]—| Fo rml"a”ll
emrefn PGis a otectlng with ac und of
la Il R5 Rs R2 HN IR2(R8) or mul a
usi ng . coupl Fcond| 1iogs, reagent s ang prfot ecti ng

gr oupSpcy, B) rermV|an the prtecting §roup (PG using
depro ectlng reagent; wherein r, Ar, R1,122, R3, R4,
R5 N R7, a are as

med in cl 1. 106
SOEET, (RULE £%) ’\éNjn

091093269PSTLAN2009/ 00 22 A plarmaceut i cal
sition pri sing a ound ag ding to clains
16 to 19 pharnmaceuti cal accept abre” dari vati ves,

taut omeric forns, stereoisoners, polynorphs, prodrugs,

r@ﬁgﬁlltes Ns’a+¢rsyor sol vat es ,t,hereof optionally in

ation t hNohe or rmn@/‘pﬁa]rmceutl cally
pt abl e canprfer(s). 23.°' hod for prophyl axi s,
afgel/i oration or treatnen one or nore condition
I ated by DP ¥, in a subj i n need thereof,

whi ch conpr i sds admi nf¥ er.i ng a't herapeutical ly
ef fecti ve ampunt of conpound according to clains 1, 16

and dts pharmaeeueallyAgecptablecsalt pysolisics theamsple deri vati ves,

21. ARG Spr il 57 2G4 MGE Sl X5 o REAC 495

pheppaceyfisaliy aspeiatix ferivatives) trspraericfaras dferoispmenat prismiorplis,
prétsBRChE AL el scit ﬁheﬁtatésqh&@&%ﬁl&?(;@gg ish0ne BB S

adm ni stering er apeut | cal B ve anou
a)@mamn&mmudnﬁmmllhu ms 1, 16 to 19 or its

phar maceutical | y accept abl ﬁHg@rl vati.ves, tautoneric

fornms, stereoisomners, \rﬁé pr odrugs,

met aboI ites, salts or so ereof. 25. A nethod

for the pr ophyl axi s, arreF.ngﬂﬁ[pn and/ or treatnent of

one nor e dlseases i sorders nd conditions
W@Q“eg{iésoa H‘W?Fﬁ“tgn%o‘&?’ B‘G'g a&BWQ?@ldl govrulpitber gl yceni a

and Met abolic Syndrone or |$yndrorre X', including

i mpai red gl ucose tol eranc >Lﬂg§ylln reS|stance,
met abol i ¢ aci dosi s or keHNS|s di sorders of food

i nt ake, satiety disor deR? smty, dysl i pi dem a
(i ncluding hyperlipidem &’ ertriglyceridem a,
hyper chol esteroletnia, |o | evel s, high LDL

| evel s), atherosclerosis and(Rlﬂ s 30 sequel e,
hypert ensi on associ ated with nmetabolic disorders,
whi ch conprises adm n| sFewinlg Hlt her apeutical |y

& t gt]r%g%q ing to claim1, 16
usﬁéf:&\ghhg/ nagira’%é% |ca acc &{ﬂge derivati ves,

b) removinE i t@otﬁ@mggrom @Co vsinpdepratectipgirgagentphs, pr ochugs,
wh&%fn&}pﬁ{', ']:'él,elg, Rsﬁi“t, ﬁs,q{s, ﬁ? laéfs?f{egre tash fl%%(fi inclaim 1.
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26. A nethod , for the prophylaxis, anelioration

and/or treatnment of one or nore inflamatory

condi tions selected fromthe group consisting of
irritabl e bowel disease(1BS), inflammatory bowel

VP YOY®E2Pncl udi ng Crohn' s di sease and ul cer BETARER009/000061

22. PcphMa&pthwnmantldnL 8omprising a compound according to claims 1, 16 to 19
phropat hy, néur o

eratl. V ease reri nopat hy ne
°e“§9*§ lﬁ?ﬁg HEHS e W am ﬁ“olf%’ﬁ’s BIPiEOBYMRPIF.applymorphs,

pﬁcylmts mmaboth salis &%Dféﬂ@@@re@ﬂ BoRbRd1Pid &fntAnation with one or more
her a %ﬁl cal | ffectlve anount of conpound accordi ng

P %mé‘f Ly aggep Fﬁ’ﬁ’é"’éﬂtl cal |y acceptabl e derivatives,
23." Al ractha i piophyddxi® amsh@4RA 'aﬁ&SﬁfeimneBPJ)ﬁ’d}B P Hl%re &rﬁﬂiﬂﬁﬁ' gédlated '
bmj:i&’?'b& i.tes, se%I ts %r sol vat es t her eof
¥ e Ih Spbiget 4% inged thereef; whish |cempras¢a/a@mnw@ag retherapsitically
e@d%ﬁveo bm6R ofC@RtHoh® RScoify fo RS 11N '69 | $ éa&CFh utmally
n&gnent conpri sing adm histering’ a therdpeutic
afé?FH ¥ Jerivativemt tBRomesIep dames. a@ts:momomgrst opellyauorphs, qn'odrugs

mbgglmagd@gpm‘ya@églt@fe@ccept abl e 107 SUBSTI TUTE SHEET
(RULE 26) derivatives, tautoneric forns,

24. Agpethodofos {m@‘r@hy]gmsm%mgon prlod treagrent rod ﬂabﬂbs lh@.SSubjﬁCt in need
ﬂlglr@%i;)ﬁ{ﬁa %xﬁ%g!pﬁgésne I or a n an%peémtgﬁ % ?tg F a&?ou% gf gpmpound
acherdwede §@H§%§, 1 &dfosiht @tetssnhamhcmnmalht aa@epstaisie dedtaticesf fa0@meric

[ und, heal i n
fom@ﬁe{%gg&n%g’t arlélté‘%rgl% B{Oaugd%e wbf ﬁﬂ?f é%gseod' SBIVEs thereor
25. A guathtido\fas éhel prophilasds, ag:emmnrumm meatttehi 6f em:ysr more diseases,
ron S, tunor invasio
d.lgb‘f‘(#:gi ?clg{é ?cé)nﬁ'% echLﬁog{ ei% Wf f:? 2 (gp er ycermnia and

Mgnbtgncvﬁéjmdsqme)sbt éSm&mﬁct X, $ritﬁfdlﬁgﬁﬁh duleliy 1[G0S & tolergnce insulin
al n, rheumat oi

I sf%ant ! acg%bé%lgfl{:lﬁg ?slt gr)]rskeg)glléacﬁ%a cﬁfép ocgwfqlge,cﬁagqyy disprders, obesity,
dyélﬁn@mm I(mﬁmﬂhgthy@&hﬁidéﬁ[ag B SeriblyeSRlckhds | lﬁr%mrcﬁd’l@été?&%nua, low

mal e_and fenal e sexua
H@Q%Vﬁﬁﬁg%ﬁg 19%% gesrpeclsesbmaditsotdieeavelpdivRertension gssociated
with rietistic dﬁﬂoﬁ:feﬂd %ch%ﬂ?ﬁﬁ bdthintsleSing a thera utically effectwe amount
i t rununosuppr essi on V infectlons henat opol oo
of gorapaynd ac H%n?ﬁ oledm &r Lt 19 sor phﬂmceutmalﬂm ecrceptabie derivatives,
m%ﬁh@s 0
RS PO Brpi oS e BAies, s g sotvates
. thegdfpound according to clai m 1, or its phar maceutical |y
tegohe 0
26.4 Iglf&g‘rﬁgm iy H@ Hr%ﬂ% %%?i% {313‘ Prod Fﬁ%%“emrfr&wd&sﬂ oy inflammatory
corglifions Saiwt%?(ﬁ‘mmw}:eﬁoﬂﬂﬁungg)f uH%lefifov&l iemReWBsh, inflammatory

ca | 16,.to 19 ar
b(‘W@qarc{rlnau%'%t |I"§la 2@1@@;315 alfliwasse r diat ?@ggt“’et atlibise r panicreatitis,

netﬂ-@ﬂegmeraﬁtver eohsa:emar smﬁebmr phé? ABY, U9 Sheuropathy, ovanan
Yo) es thereo%3 for th

%Pol I, tesﬁﬁfal ts, esters or
SEHTTR e (PS1YCYSY e GV Eiate AYdrome); eich iomprssei gdmmstenng 8
theRApakit aéﬂ'daﬁv@ﬂﬂétﬁﬂ F 6 t f
szjua?gd by. DPP-1V |on a gﬁ?egﬁﬁfdgﬁhﬁgogglaﬁﬁ leorggngﬁ%efcbmaﬂy
accepiableyr derivaivEH U tantemmetin dfongs.t osterbeisomsery, pdymorph® qrodrugs,
metabolitddNHMTBE S 4i&ahddo2CCEPL ADI € derivatives,
tautoneric forns, stereoisoners, polynorphs, prodrugs,
27. A mthoslo dpi thesprophulaxis, emeliaritioatans/ot eatemht of oneCombiofatindions
t; h utic a ent s. 31 .accaqrdin
ity iy RESLAS! 103 oiniel @meriFios AffwARGRLS oy etspeuticaly
effectivgl drgqunp af entmpowd gccmmﬂgoqal ¢laild Y. or it BhapkdRRtidA} Facceptabie
SHEET ( RULE 26)
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derivatives, tautomeric forms, stereoisomers, polymorphs, prodrugs, metabolites, salts or
solvates thereof,

28. A method for the prophylaxis, amelioration and/or treatment of one or more diseases,
disorders and conditions selected from the group consisting of wound healing, tissue
ischemia, cataracts, glaucoma, increased cardiovascular risk, growth hormone deficiency,
neutropia, neuronal disorders, tumor invasion and metastasis, benign prostatic hypertrophy
(BPH), gingivitis, osteoporosis, sperm motility/male contraception, pain, neuropathic pain,
theumatoid pain, osteoarthritis, pain, acne, skin disorders (e.g. pigmentation disorders or
psoriasis), anxiety, anorexia, epilepsy, male and female sexual dysfunction, major depression
disorder, Parkinson’s disease, migraine, osteoarthritis, immunosuppression, HIV infection,
hematopoiesis, anaemia , rtheumatoid arthritis, viral, cancer and gastrointestinal disorders,

- which comprises administering a therapeutically effective amount of compound according to '
claim 1, or its pharmaceutically acceptable derivatives, taufomeric forms, stereoisomers,
polymorphs, prodrugs, metabolites, salts or solvates thereof. _

29. Use of a compound according to claims 1, 16 to 19 or its pharmaceutically acceptable
derivatives, tautomeric forms, stereoisomers, polymorphs, prodrugs, metabolites, salis,
esters or solvates thereof for the manufacture of a medicament for the prophylaxis,
amelioration and/or treatment of one or more condition mediated by DPP-IV in a subject in
need thereof.

30. Use of a compound according to claims 1, 16 to 19 or its pharmaceutically acceptable
derivatives, tautomeric forms, stereoisomers, polymorphs, prodrugs, metabolites, salts or
solvates thereof, in combination with other therapeutic agents.

31. Use according to Claim 29 wherein the medicament is administered orally, parenterally or
topically.
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